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LINEAR SYSTEMS
~ INBLINEAR SYSTEMS

[R— Identify m_achi_ne type_t_o be
@heck the application conditio@--- LS, lopliesifion Coneieonts,

environmental conditions, and
desired accuracy.

The NB linear systems is a linear motion mechanism which utilizes the
rolling motion of ball and/or roller elements. NB offers a wide range of
linear motion products of high precision quality that contribute to the v
size and weight reduction of machinery and equipment. (Deci 5 e type)-- ] Sﬁ‘liesé"u";ﬁ

Slide Way
ADVANTAGES

h 4 Pre-select the size and number
Low Friction and Excellent Response }C Pre-select the size and }_  based on balance of machinery
The dynamic friction of the ball or roller elements is substantially lower than that of full-face surface sliding number of linear systems and other equipment as well as

. . " ) P . . . ) ast experience.
friction. Since the difference between dynamic and static frictional resistance is small, motion response is P p

excellent in terms of positioning accuracy and in high speed applications with acceleration and deceleration.

High Precision and Smooth Movement v R T e pmp———
The NB linear systems is designed for the rolling elements to achieve extremely smooth motion. The raceway ( Galculate |Dad )— = = Calculate average variable load.
surface is finished by precision grinding for high precision movement with optimal clearance. (refer to page Eng-7-9)

High Load Capacity and Long Travel Life

Despite the compactness of the NB linear systems, the system uses relatively large rolling elements on a

long raceway resulting in a high load capacity and a long travel life. NG / h 4 Determine basic static load rating

- H H — = and allowable static moment by
Ease of Installation \Determlne static |Oad>' applying static safety factor.
The NB linear systems shortens machining and assembly time compared with that of a full-face surface OK (refer to page Eng-4)
sliding bearing.
Variety of Types -
A wide variety of types and sizes of the NB linear systems are available to best serve the purpose for every NG Ya . Compute rated life and compare to
application and requirement. 0 Compute rated life - - reqwre((i |Iffe- Ene5)

refer to page Eng-

G / Decide preload and accuracy

i — = based on the operating conditions.

\Determlne preload and accuracy)‘ (refer to each product description
OK for preload and accuracy)

Select lubrication and dust

Select lubrication and - :
dust prevention method preven;mn method. (seals, bellows,
covers

OK

NG h 4 Confirm space and installation
/ Confirm the space needed \__ _|dimensions in consideration of

S in the equipment the machine size and ease of
OK maintenance.

A 4
(Selection completed)

Eng-2 Eng-3



ALLOWABLE LOAD

Load and Moment

Figure 1-1 Load and Moment

A load is applied to the linear systems as Figure 1-1 (
shows. Sometimes moment loads are applied to, for load
example, slide guides. Load and moment are defined rated load
as follows. @ C and Co
Basic Static Load Rating (compliant with
IS014728-2*1) and Allowable Static Moment
When excess load or impact load is applied to the
linear systems while it is stationary or moving slowly,
a permanent deformation occurs on the rolling
elements and the race way.
If this deformation exceeds a certain limit, it causes direction of moment
vibration and noise during operation resulting in
a non-smooth motion and a shorter life time. To pitching
prevent this permanent deformation and deterioration Mp
in motion accuracy, the basic static load rating (Co) @
is given as the allowable load for the linear systems. —
This basic static load rating is defined as the static — _ — 1
load that results in the maximum allowable stress | | !
at the center of the contact surface between the
rolling elements and the race way. The sum of the .
permanent deformation of the rolling element and yawing
that of the race way is 0.0001 time the diameter of My
the rolling element. In the linear systems, a moment @
load may be present in addition to the static load. )
The allowable static moments are defined by Me, — © - I
My, and Mg as illustrated in Figure 1-1.
*1: This does not apply to some products.
Allowable Load and Static Safety Factor rolling
The basic static load rating and allowable static Mr
moment define the maximum static load in each H
direction, however, these maximum static loads are
not necessarily applicable depending on the operating
conditions, the mounting accuracy, and the required
motion accuracy. Therefore, an allowable load with a
safety factor must be obtained. The minimum static
safety factor is listed in Table 1-1. pitching (two spline nuts in close contact)
Mp2
Allowable Load /N
2/ ©000000000000000000000G00ABOAC0CO T
Pmax._CO/fS (1) — |
Allowable Moment —— ‘ —
Mmax. = (Mp,Mv,Mr,Mp2,My2) /fs ++:--: (2)
fs: static safety factor Co: basic static load rating (N) yawing (two spline nuts in close contact)
Pmax.: allowable load (N) Mya
Mp,Mg,My,Mp2,My2: allowable static moment (N - m)
Mmax.: allowable moment (N + m) JAr——i\
Table 1-1 Minimum Static Safety Factor (fs) Hﬂ —H—& O—+l— Hﬂ
operating conditions static safety factor
normal 1~2 L
smooth motion required 2~4
vibration/impact loading 3~5

Eng-4

LIFE

Life of a Linear Systems

When a linear systems reciprocates under loading,
a continuous stress acts on it, ultimately causing
flaking of its race way surface due to material
fatigue. The distance a linear system travels before
this flaking occurs is defined as the life of the
linear system. A linear systems can also become
inoperable due to sintering, cracking, pitting, or
rusting, however, these causes are differentiated
from flaking because they are related to installation
accuracy, operating environment, and relubrication
method.

Rated Life

Even when a group of linear systems from the same
production lot operated under identical conditions,
the life time can differ due to differences in the
material fatigue failure characteristics. This fact
prevents from determining the exact life time of a
single linear systems for use. Therefore, the rated
life is defined statistically as the distance of 90% of
the linear systems travel before causing flaking.

Basic Dynamic Load Rating (compliant with
IS014728-1*2) and Basic Dynamic Torque Rating

The life of a linear systems is expressed in terms
of the distance traveled. Therefore, the life of a
linear systems is calculated reversely by using
the allowable load that achieves a certain travel
distance. This allowable load is called the basic
dynamic load rating. The basic dynamic load rating
is defined as a constant load in weight and direction
that can achieve a travel distance of 50x103m on
the linear systems. NB assumes the load is applied
from the top as a normal radial load, because
basic dynamic load ratings change depending on
the applied load direction. The basic dynamic load
ratings in the dimensional tables are based on this
assumption. Ball splines can carry torque loading,
so the basic dynamic torque rating is defined for the
Ball Spline.

*2: This does not apply to some products.

LINEAR SYSTEMS

Rated Life Estimation

The rated life estimation depends on the type of
the rolling element. Equations (3) and (4) are used
for the ball element and for the roller element,
respectively. Equation (5) is used when torque
loading is present.

balls are used as the rolling element

L= (%)3 BO  coeeeeereseeeeresnenieeanens 3)
rollers are used as the rolling element
|_=(%)10/3. 5O ceeeeereeresrenneenenns @)
torque loading is present

L= (%)3. 1510 BRI TR T PP PP PR PP PPP PP (5)

L: rated life (km) C: basic dynamic load rating (N)
P: applied load (N) Crt: basic dynamic torque rating (N - m)
T: applied torque(N - m)

In the actual application, numerous variable factors
are present such as in guide rail/shaft accuracy,
in mounting conditions, in operating conditions,
vibration and shock, etc. Therefore, calculating the
actual applied load accurately is extremely difficult.
In general, the calculation is simplified by using
coefficients representing these factors: hardness
coefficient (fu), temperature coefficient (fr), contact
coefficient (fc), and applied load coefficient (fw).
Taking these coefficients into account, Equations (3)
to (5) become Equations (6) to (8).

balls are used as the rolling element

—(frefrefe OV 5 i
L=(frfrefe . ©). 50 (6)
rollers are used as the rolling element

—(fusfrefc C\"8 o ...
L=(fufrefe . ©)75. 5o )
torque loading is present

—(fusfrefc CT\? o i,
L=(fufrefe. C1)7 50 ®)

L: rated life (km) fu: hardness coefficient

fr: temperature coefficient fc: contact coefficient
fw: applied load coefficient P: applied load (N)
C: basic dynamic load rating (N)

Cr: basic dynamic torque rating (N « m)

T: applied torque (N - m)

Eng-5



NIPPON B=eNRING

When the travel distance per unit time is constant,
the rated life can be expressed in terms of time (hour).
Equation (9) shows the relationship between stroke
length, number of cycles per minute, and the life
time.

-Hardness Coefficient (fn)

In the linear systems, the guide rail or shaft works
as race way of the rolling elements. Therefore,
the hardness of the rail or shaft is an important
factor in determining the rated load. The rated load
decreases as the hardness decrease below 58HRC.
NB products hold appropriate hardness by advanced
heat treatment technology. In case of using the
rail or shaft of insufficient hardness, please take
the hardness coefficient (Figure 1-2) into the life
calculation equation.

-Temperature Coefficient (fr)

In order to give low wear characteristics NB
products are hardened by heat treatment. If the
temperature of the linear systems exceeds 100C,
the hardness is decreased by tempering effect, so
as the rated load decreases. Figure 1-3 shows the
temperature coefficient as hardness changes with
temperature.

- Contact Coefficient (fc)

When more than one bearing is used in close
contact, the contact coefficient should be taken into
consideration due to the variation of products and
the accuracy of the mounting surface. Table 1-2
shows the contact coefficient for life calculation.

+Applied Load Coefficient (fw)

The actual applied load on a liner system can be
greater than the calculated load due to impact,
vibration, or inertia. Hence, an appropriate applied
load coefficient(table 1-3) must be incorporated into
a life calculation.

There are separate applied load coefficient tables
for TOPBALL products on page D-4.

= L-10%
Lh=%"Fs-nr-60 ©)

Ln: life time (hr)  &s: stroke length (mm)
ni: number of cycles per minute (cpom)

Figure 1-2 Hardness Coefficient
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Figure 1-3 Temperature Coefficient
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Table 1-2 Contact Coefficient

number of linear bearings in | contact coefficient
close contact on rail/shaft fc

1 1.00

2 0.81

3 0.72

4 0.66

5 0.61

Table 1-3 Applied Load Coefficient

LINEAR SYSTEMS

Calculation of Applied Load (1)
Tables 1-4 and 1-5 show the formulas of applied load calculation for typical applications.

W: applied load (N) P1 - Pa: load applied to linear systems (N) X,Y: linear systems span (mm)
x, y, £: distance to applied load or to working center of gravity (mm) g: gravitational acceleration (9.8 x 103mm/s?)
V: velocity (mm/s) ti: acceleration time (sec) ta: deceleration time (sec)

Table 1-4 Applied Load Calculation (1)

condition applied load calculation formula
2 horizontal axes P3 P4
=} ‘
> e s
[} W
P1 P2
X0

2 horizontal axes, P3 P4

over-hang == P1=1ZW+2X§(W+ zy;a{w
Pa=W— 22 W+SSW
P3=1ZW+ S W—av W
Pi= g

Note : If the calculation results
in a negative value, the
loading direction is in the
opposite direction.

2 horizontal axes, P3 P4
moving axes —

under static conditions or constant velocity motion

Yo
=
o
T
N

operating conditions applied load coefficient
loading velocity fw
no shock and vibration | 0.25 m/s less 1.0~1.5
low shock and vibration 1 m/s less 1.5~2.0
high shock and vibration| 1 m/s more 2.0~3.5

Eng-6
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NIPPON BENRING LINEAR SYSTEMS

Table 1-5 Applied Load Calculation (2) Calculation of Applied Load 2)
condition applied load calculation formula Table 1-6 shows the formulas for determining the applied load when moment is applied to the linear systems.
2 horizontal, side axes W: applied load (N) P: load applied to the linear system (N) £: distance to applied load or to working center of gravity (mm)

X A

Table 1-6 Applied Load Calculation (3)
P1=P2=P3=P1s= W

Pasl P4sl 2Y condition applied load calculation formula
BN 1 W PaF 1 1 horizontal axis
_ | ,Vitﬁ s v PsPa P1s=Pss=ZW+2X§(W 1 bearin ’ w 21 W
Pis Pas Pis,Pas g : L P=W-+Ep1WL1+ErWL2
— —— — 1 X C | 1 ) Er1: Me equivalent coefficient with 1 bearing used
Xo P1.P2 P2s=Pa4s= ZW_ 2;)( w @ t T 17 ¢ 3 E: anequivalent coefficient
L2

1 sideway axis,

P3s,Pas &

2 vertical axes i 2
[Pas | |Pass % 1 bearing —11 P=W-+EviWg:+ErWe2
! - R P2|P4 : - -
| T 4| 1 %%7 ¥
l P1=P2=Ps=Ps=,_W :
| thrust|force| 2X
x I W‘ 22 1 vertical axis
P Pac— Py 2. verti Xis,
Pis Pss ot P1s=P2s=Pss=Pus 2XW 3|1 bearing
I
22 ! P1P3 i | ‘

Evi: My equivalent coefficient with 1 bearing used
Er: Mr equivalent coefficient

=T

under static conditions or constant velocity motion
1 axis application

| P

P=Epr1WL1+EviWL2

2 hori | i i Eri: Mp equivalent coefficient with 1 bearing used
orizontal axes velocity diagram . E::: M: equivalent coefficient with 1 bearing used
S Vi under acceleration
> O
g i Pi=Pa=W(1+ 2001 t
= SE gl thrust ‘ thrust
2 St te tsL 51 2Vil1 force W L force
8 L 1= P2—F’4—?W 1— gtiX
° time t(sec) _ 2 horizontal axes,
.% : — = under deceleration 1 bearing each
5 _ IS G M P1=Ps=lW(1—2V'21> P=W/2-@-W22/Y+!EP1V\_I£1/2 _
[0} thrustforce 4 gtaX i @3 Ep1: Mp equivalent coefficient with 1 bearing used
8 _i _ 1 V12 Y: span between the two axes centers
2 P P2 P2=P4=—W(1+ ! ‘)
§ direction of movement 4 gtsX 'LJ
g G} under constant velocity 2 sideway axes,
; G: center of gravity T B P 4L Papa P1=Po=Ps=Ps=--W 1 bearing each
g _ o | L 4
c N S S . .
= S estforce T xg: acceleration of gravity 5 : P=W/2+EviWe2/2+We1/Y
- - —-—— (9.8%x10%mm/sec?) ] Evi: My equivalent coefficient with 1 bearing used
X 2 Y: span between the two axes centers
g
© [
. .« . [%2]
- Equivalent Coefficient L
The linear systems are generally used with two axes, each axis with a couple of bearings installed. However, x -
due to a space limitation, there must be an application in which one axis with one or two bearings in close 2 vertical axes, 2 W W,
contact installed. In such a case, multiply the applied moment by the equivalent moment coefficient shown 1 bearing each
in Tables 1-7~1-28 for applied load calculation. The following is a formula for calculating the equivalent T ‘
moment load when a moment is applied to the linear systems. I
P=Er1WL1/2+Ev1WL2/2
l l_j l l _1 l Er1: Mp equivalent coefficient with 1 bearing used
‘ ‘— ‘ ‘ \——l ‘ ' Evi: My equivalent coefficient with 1 bearing used
P=E-M : \
P: equivalent moment load per bearing (N) ™ thrust thrust
E: equivalent moment coefficient force force

M: applied moment (N - mm)

Eng-8 Eng-9



LINEAR SYSTEMS

Table 1-7 Ball Spline (1) - Rotary Ball Spline (1) unit: 1/mm Table 1-9 Stroke Ball Spline unit: 1/mm
part number . <=,'quivalenltE coefficient . s e . equivalentE coefficient .
1 2 T 1 2 T
SSP 4 = - - 6.19%107" | 1.18x107" 1.16 SPLFS 6 268x107" | 6.67x107" | 7.89x107"
SSP 6 SPR 6 - SPB BKP| 4.47x107" | 570x1072 | 9.50x10”" SPLFS 8 257x107" | 6.48x1072 | 6.13%x107"
SSP 8 SPR 8 - SPB 8KP| 388x107"' | 574x1072 | 7.76x107" SPLFS 10 2.09x107" | 525x1072 | 4.91x107'
SSP 10 SPR 10 — SPB 10KP | 2.82x107" | 437x1072 | 6.18x107" SPLFS 13 1.96x107" | 490%x1072 | 1.50x107"
SSP 13A | SPR 13 - SPB 13KP| 357x107" | 4.49%x1072 | 1.25%107" SPLFS 16 1.59x107" | 397x1072 | 1.22x107"
SSP 16A | SPR 16 SPB 16 SPB 16KP | 2.43x107" 3.75x1072 1.02%x107" E1: equivalent moment coefficient with 1 nut used Ez2: equivalent moment coefficient with 2 nuts used in close contact
SSP 20A | SPR 20A | SPB 20 |SPB 20KP | 1.48x10°' | 291x1072 | 8.40x102 Er: torque equivalent coefficient
SSP 25A | SPR 25A | SPB 25 |SPB 25KP | 1.37x107" | 229%X1072 | 6.76X10° 2
SSP 30A | SPR 30A — _ 1.28%x10" 158%10 2 | 528x10 2 Table 1-10 Rotary Ball Spline (2) - Ball Screw Spline unit: 1/mm
SSP 40A | SPR 40A - - 1.05X10°" | 1.28x10°2 | 4.01x10°2 sart number igg;;i{g?; oart number ggg%i'@g{
SSP 50A | SPR 50A - - 9.41x1072 | 1.59x1072 | 2.20x1072 Erm Erm
SSP_60A | SPR 60A = = 9.02x107% | 1.45x107% | 2.32x1072 SPR 6 147x10"" SPB 16 215%10 2
SSP_80A - - - 5.43x107% | 1.03x107% | 1.67x107? SPR 8 12910 SPB 20 171%10°2
SSP_80AL = = = 376x107% | 7.72x107° | 1.67x10°? SPR 10 103x10" SPB 25 147%102
SSP100A - - - 478x107% | 8.79x10°° | 1.33x107° SPR 13 6.78%102 SPB  6KP 762102
SSP100AL = = = 3.33x107% | 6.74x107° | 1.33x107° SPR 16 545%10 2 SPB  8KP 6.78%10-2
SSP 20 | SPR 20 - - 1.79x107" | 226x107* | 850x10~° SPR 20A 2.48%10°2 SPB 10KP 502X102
SSP 25 |SPR 25 = - 1.55x107" | 1.94x107* | 6.74x10°" SPR 25A 355%10°2 SPB 13KP 478%10-2
SSP 30 | SPR 30 - - 1.28x107" | 1.58x107% | 563x10°* SPR 30A 325%10°2 SPB 16KP 3.89%10-2
SSP 40 | SPR 40 = = 1.05x107" | 1.28x1072 | 4.25x107% SPR 40A 560x10-2 SPB 20KP 342102
SSP 50 | SPR 50 - - 1.07x107" | 1.69x107% | 2.33x107% SPR S0A 216%x10~2 SPB 25KP 584%x102
SSP 60 | SPR 60 = = 9.77x107% | 1.44X107% | 265x10°? SPR GOA 186%x102 BSE 16 120x10-2
ET ::g:n::l:z:]in\j;r:stn‘t:ggf?f;(;ftnt with 1 nut used Ez2: equivalent moment coefficient with 2 nuts used in close contact SPR 20 4.93%x10°2 BSB 20 9.47 X1 073
’ SPR 25 3.89x1072 BSB 25 8.10x107°
) . SPR 30 3.25%1072 BSB 16KP 221X107?
Table 1-8 Ball Spline (2) e unit: 1/mm SPR 40 5 60x 102 BSB 20KP 1 89x102
part number oy Era Evi Eve Er SPR 50 2.26X1072 BSB 25KP 1.57%X1072
SSP__4AM 7.42x10 " | 1.30x10 ' | 425x10 ' | 7.53x10 2 | 4.38X 10" SPR 60 2.00x10°"
SSP 5AM 552%x10"" 8.66x10~2 453%x10"" 712x1072 286x10"" Erm: rotational portion equivalent coefficient
SSP_ 6AM 5.06x10"" | 7.82x107° | 4.15x10”" | 6.42x107% | 2.45x10”"
SSP_ 8AM 4.40x107" | 651x1072 | 3.62x10"" | 5.36x10°2 | 1.84X10”"
SSP 10AM 366x107" | 547%X1072 | 3.01X107" | 4.49x1072 | 1.48%x107"

Er1: Mp equivalent coefficient with 1 nut used Ep2: Mp equivalent coefficient with 2 nuts used in close contact
Ev1: My equivalent coefficient with 1 nut used Evz: My equivalent coefficient with 2 nuts used in close contact
E: torque equivalent coefficient

Eng-10 Eng-11



LINEAR SYSTEMS

Table 1-11 Slide Bush SM+TQF type  unit:1/mm Table 1-13 Slide Bush SM-W « TQF-W type unit:1/mm Table 1-15 Slide Bush KB type unit: 1/mm Table 1-17 Slide Bush SW type unit:1/mm
equivalent coefficient equivalent coefficient equivalent coefficient equivalent coefficient
part number part number part number part number
E1 E2 E1 E2 E1 [E2 E1 E2
SM 3 1.24 2.13x107" SM 3w 412%x107" - KB 3 1.28 2.13%x107" SWS 2 8.90%x107" | 1.48%x107"
SM 4 1.21 1.78%x107" SM 4w 4.03x107" — KB 4 1.05 1.75x107" SWS 3 8.01x107" | 1.33%x107"
SM 5 8.96%x107" | 1.40x107" SM 5w 2.99x107" - KB 5 5.40%107" | 9.00x107? SW 4 7.95%107" | 1.05%107"
SM 6 7.29%107" | 1.09%107" SM 6W 2.43x107" — KB 8 561x107" | 8.00x107? SW 6 6.98X107" | 9.75%107?
SM 8s 7.19x107" | 1.20x107" SM 8w 1.82x107" - KB10 421x107" | 7.02x1072 SwW 8 4.09x107" | 6.23x1072
SM 8 5.46x107" | 8.42x1072 SM 10W 1.52%x107" - KB12 4.02x107" | 6.20x1072 SW10 354x107" | 5.33x1072
SM 10 455%107" | 7.02x107? SM 12w 1.44%x107" - KB16 3.77x107" | 5.73x107? swi2 3.10%x107" | 4.76x107?
SM 12 4.32x107" | 6.64%107%2 SM 13W 1.35%107" — KB20 3.29%107" | 4.49%107? SW16 229%107" | 3.40%107?
SM 13 4.06x107" | 6.21x1072 SM 16W/TQF 16W | 1.19x107' - KB25 214x107" | 8.37x1072 sSw20 1.94x107" | 3.01x1072
SM 16/TQF 16 | 3.59%x107' | 546x1072 SM 20W/TQF 20W | 1.02x107" - KB30 2.08x107" | 2.96x1072 sw24 1.69%107" | 259%x1072
SM 20/TQF 20 | 3.07x107" | 4.70x1072 SM 25W/TQF 25W | 7.24%x1072 — KB40 1.64x107" | 251%107? sSw32 1.19%107" | 1.87%107?
SM 25/TQF 25 | 2.17%x107" | 3.33%x1072 SM 30W/TQF 30W | 6.63x1072 — KB50 1.20%X107" | 1.89%107? SW40 9.23%X1072 | 1.54%107?
SM 30/TQF 30 | 1.99x107" | 3.07x1072 SM 35W/TQF 35W | 5701072 - KB60 1.21x107" | 1.55x1072 sw48 7.84x1072 | 1.31x1072
SM 35/TQF 35 | 1.71x107" | 2.70x1072 SM 40W/TQF 40W | 5.47x1072 — KB80 7.34X1072 | 1.22X107? sSwe4 5.47x1072 | 9.11x107°
SM 40/TQF 40 | 1.64%x107" | 251x1072 SM 50w 4.01%x1072 — KB 8w 1.87%107" - SW 4w 2.65x107" -
SM 50 1.20%x107" | 1.89%107? SM 60W 3.77x1072 — KB12W 1.34%x107" — SW 6W 2.33x107" —
SM 60 1.13%x107" 1.75x1072 Ei1: equivalent coefficient with 1 bush used KB16W 1.25%107" - SW 8w 1.37%x107" -
SM 80 8.18x1072 | 1.36x1072 KB20wW 1.10x107" - SW10wW 1.18%x107" -
sM100 6.66x107% | 1.11x107? Table 1-14 Slide Bush TRF type unit: 1/mm KB25W 7.14x107% - swiaw 1.03x10”" -
sSM120 5.63x1072 | 9.38x107° equivalent coefficient KB30owW 6.96x10 2 — SW16W 7.62x1072 =
SM150 462x1072 | 7.71x107° part number Ei Es KB40W 547%x102 - SwW20w 6.47%102 —
E:: equivalent coefficient with 1 bush used TRF 6 6.46X1072 - KB50W 4.02x1072 — sSwa24w 5.62%x1072 -
E2: equivalent coefficient with 2 bushes used in close contact TRF 8 4.90%X102 _ KBSOW 411%10°2 — sw32w 3.98X102 —
TRF10 4.07%x1072 - E1: equivalent coefficient with 1 bush used E1: equivalent coefficient with 1 bush used
Table 1-12 Slide Bush SM-G-L type unit:1/mm TRF12 3.02% 1 072 — E2: equivalent coefficient with 2 bushes used in close contact E2: equivalent coefficient with 2 bushes used in close contact
SET equivalent coefficient TRF13 3.66%102 —
SRR Ei = 3952 — TRF16 3.20%10° 2 _ Table 1-16 Slide Bush GM type unit:1/mm  Table 1-18 Slide Bush GM-W type unit: 1/mm
- 414%x107" | 7.39%10~ — - — - ;
SV BG.LUU T17x0- T 500x10=2 TRF20 280x1072 - T quu1|vaIent coefflcllzeznt T AT quu1|vaIent coefﬁcllzeznt
' : TRF25 2.00x10°2 =
SM10G-LUU | 253x10" | 4.78x10°2 TRF30 185%10-2 — GM 6 6.43x107" | 1.08x107" GM BW 3.54x107" | 6.53x10°2
SM12G-LUU | 228x107" | 4.47x1072 TRF35 168%102 — GM 8 4.92x107" | 820x1072 GM 8w 2.38x107" | 4.96x1072
SM13G-LUU | 203x107" | 4.03x1072 TRF40 145%10°2 — GM10 421x107" | 7.01x1072 GM10W 220x107" | 4.50x1072
SM16G-LUU 1.78%x107" | 3.45x1072 TRFS0 116x10-2 — GM12 3.85x107" | 6.42x1072 GM12wW 2.07x107" | 3.81x1072
SM20G-LUU | 1.53x107" | 3.06x1072 TRFS0 111x10°2 — GM13 3.78x107" | 6.29x10°? GM13W 1.94x107" | 3.76x1072
SM25G-LUU 1.09%x107" | 217%107? — — GM16 325x107" | 5.42x1072 GM16W 1.71x107" | 3.44%x1072
E1: equivalent coefficient with 1 bush used
SM30G-LUU 9.59%1072 | 1.97%107?2 GM20 2.75%X107" | 4.58x1072 GM20w 1.37%107" | 269%107?
E:: equivalent coefficient with 1 bush used GM25 1.98x107" | 3.30x107? GM25W 9.03x1072 | 1.94x1072
E2: equivalent coefficient with 2 bushes used in close contact GM30 1.82x10°" 3.03% 1 072 GM30wW 9.55% 1 072 1.78% 1072
E1: equivalent coefficient with 1 bush used E1: equivalent coefficient with 1 bush used
E2: equivalent coefficient with 2 bushes used in close contact E2: equivalent coefficient with 2 bushes used in close contact
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Table 1-19 TOPBALL TK type

unit: 1/mm

Table 1-21 Slide Rotary Bush

unit:1/mm

part number

equivalent coefficient

part number

equivalent coefficient

E1 E2 E1 E2
TK 8 491x107" | 8.18x1072 SRE 6 6.83x107" | 1.14%x107"
TK10 417x107" | 6.95%1072 SRE 8 4.98x107" | 8.31%x1072
TK12 3.70x107" | 6.17%107? SRE10 412%x107" | 6.86x107?
TK16 3.30x107" | 5.49%107? SRE12 419%107" | 6.98%107?
TK20 255%X107" | 4.24%107? SRE13 3.93x107" | 6.54%x1072
TK25 1.90x107" | 3.16x1072 SRE16 3.40x107" | 566%x1072
TK30 1.66x107" | 276x107? SRE20 290%x107" | 4.84%107?
TK40 1.42%107" | 2.36x107? SRE25 1.98x107" | 3.29x1072
TK50 1.11x107" | 1.84x1072 SRE30 1.80x107" | 3.01x1072
E1: equivalent coefficient with 1 bush used SRE40 152%x107" | 2.54x1072
E2: equivalent coefficient with 2 bushes used in close contact RK12 4.32X10"" 6.64%X10 2
RK16 359%107" | 5.46%X107?
Table 1-20 TOPBALL TW type unit: 1/mm RK20 3.07x107" | 4701072
— equivalent coefficient RK25 217x107" | 3.33x1072
E1 1 E2 1 RK30 1.99x107" | 3.07x1072
T™W 3 8.70x10 1.45%10 E1: equivalent coefficient with 1 bush used
TW 4 6.57x107" 1.09x107" E2: equivalent coefficient with 2 bushes used in close contact
TW 6 517x107" | 8.60x1072
TW 8 355x107" | 5.90x1072
TW10 3.00x107" | 5.00x1072
TW12 2.66x107" | 4.40x1072
TW16 1.90x107" | 310x1072
TW20 1.66x107" | 270x1072
TW24 1.44%107" | 2.40x1072
TW32 1.08x10°" | 1.80x10°?

E1: equivalent coefficient with 1 bush used
E2: equivalent coefficient with 2 bushes used in close contact
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Table 1-22(1) Slide Table NVT type (1) unit:1/mm

LINEAR SYSTEMS

Table 1-22(2) Slide Table NVT type (2) unit:1/mm

part number

equivalent coefficient

part number

equivalent coefficient

Er Ev Er Ep Ev Er

NVT1025 2.28x107"|2.67x107"[1.48x 107" NVTB110 1.76x107"[1.21x107"|1.46x 10"
NVT1035 9.77x107'|4.00x107"(8.99x 107" NVT6160 585x1072|598X1072(6.01x 1072
NVT1045 281x107"(2.47x107'(3.33%x107" NVT6210 479%107%|4.72X10726.96x 1072
NVT1055 242x107"[2.03x107'[3.57%x 107" NVT6260 413x1072|4.01%1072[6.96x 1072
NVT1065 1.71x107"[1.59x107"2.79%x 107" NVTB310 292x107%|2.96x1072[5.33X 1072
NVT1075 1.54x107"[1.39x107'|2.98% 107" NVT6360 266x1072|2.67x1072(5.54x 1072
NVT1085 1.25%107"[1.17x107"[2.61x 107" NVTB410 2.48%107%|2.43x1072(6.30X 1072
NVT2035 1.50x107"[1.73x107"|1.11x 107" NVT9210 795%107%|6.07X1072(7.19x 1072
NVT2050 1.61x107"[1.63x107"[1.64%x 107" NVT9310 3.28%X107%|3.24x1072[4.38X1072
NVT2065 1.24x107"[1.28x107"|1.41x107" NVT9410 2.37%1072|2.35X1072[4.09% 1072
NVT2080 1.15%x107"[1.14x107'{1.64% 107" NVTS510 1.82x1072[1.83x107%|3.51x1072
NVT2095 9.50%1072(9.55x1072|1.49%x 10" Er: Mp equivalent coefficient Ey: My equivalent coefficient
NVT2110 8.81 ><10—2 8.64><10_2 1.64)(10" Er: Mr equivalent coefficient

NVT2125 8.15x1072|7.85%1072[1.74x107"

NVT2140 7.13x1072|6.93X1072[1.63% 107"

NVT2155 6.47x1072|6.23%1072[1.72x10""

NVT2170 6.11x1072|5.81x1072[1.80x107"

NVT2185 577x1072|5.41x1072[1.86x 10~

NVT3055 388x107'|2.17x107"[2.95%x107"

NVT3080 9.68x1072|1.02x107'[8.64x 1072

NVT3105 856x1072|8.66%1072|9.64x 1072

NVT3130 8.07x1072|7.59%1072[1.24x10~"

NVT3155 555x107%|5.58X1072[9.16x 1072

NVT3180 5.11x1072|5.07x1072[9.61 x 1072

NVT3205 4.76%10724.66x1072|1.00x 107"

NVT3230 4.45x1072|4.31x1072[1.03x 107"

NVT4085 1.01x107"[1.07x107'|6.57x 1072

NVT4125 9.63x1072/8.82x1072[9.84x 1072

NVT4165 599x1072|5.95%1072|7.03x 1072

NVT4205 4.34%1072|4.41x1072(6.30x 1072

NVT4245 407x1072|3.98%1072|7.42x1072

NVT4285 3.31x1072|3.28x1072|6.61x1072

Er: Mp equivalent coefficient Ey: My equivalent coefficient
Er: Mr equivalent coefficient
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Table 1-23 Slide Table HVT type unit:1/mm Table 1-24(1) Slide Table SVT type (1) unit:1/mm
T TS equivalent coefficient T VT equivalent coefficient
P Ep Ev Er P Er Ev Er
HVT2035 333x107'1291x107"[1.11x107" SVT1025 266x1071|3.24x107"[1.48x107"
HVT2050 1.63x107'(1.83x107'|1.11x107" SVT1035 309%107'|2.72x107"[1.48x 107"
HVT2065 1.72x107"[1.58%x107"[1.11x107" SVT1045 1.70x107"{1.86x107'(1.48x 107"
HVT2080 1.29%107'[1.21x107"|1.11x107" SVT1055 1.49%107'[1.61x107'[1.47x 107"
HVT2095 9.26X1072/9.77x1072[1.11x10™" SVT1065 1.34x107"(1.43%107"(1.48x 107"
HVT2110 9.35x107%|8.97x1072[1.11x10™" SVT1075 1.11%107"[1.17x107"[1.48x10™"
HVT2125 7.94%10727.70x1072[1.11x 10" SVT1085 1.02x107"'[1.07x107"[1.48x 107"
HVT2140 6.39x1072|6.63x1072[1.10x 107" SVT2035 1.66x107"[2.02x107'[1.11x 107"
HVT2155 6.46X1072|6.26x1072[1.12x 107" SVT2050 1.45%x107"[1.64x107"[1.11x107"
HVT2170 5.73%x1072|5.57x107%[1.11x10~" SVT2065 1.23x107"[1.37x107"[1.11x 107"
HVT2185 490%x1072/5.03x1072[1.12x 107" SVT2080 1.28Xx107"[1.19%107"[1.11x 107"
HVT3055 1.84x107"(1.63%107"{7.20X 1072 SVT2095 1.10Xx107"{1.03%107"[1.11x107"
HVT3080 1.22x107"1.13x107"(7.16x 1072 SVT2110 7.59%1072|8.06X107%|1.11x10"
HVT3105 9.20%1072(8.66X1072(7.16X 1072 sVT2125 6.93%1072|7.31x1072[1.11x107"
HVT3130 7.34x1072|7.00X107%[7.13x 1072 SVT2140 7.00x1072[6.72%1072[1.11x10™"
HVT3155 6.13x1072[5.90%1072[7.16x 102 SVT2155 6.45%1072|6.22x1072[1.11x107"
HVT3180 525%1072|5.09%107%|7.14x1072 SVT2170 5.14x1072|5.32x107%1.11x10"
HVT3205 4.31x1072|4.46X1072[7.14x 1072 SVT2185 4.82x1072|5.00x1072[1.11x 107"
HVT3230 4.32x1072|14.21x107%|7.13x1072 SVT3055 201x1071|1.75%107"|7.14x1072
HVT3255 367x1072[3.79%1072[7.15x 102 SVT3080 1.22x107'[1.12x107"|7.14%1072
HVT3280 3.70x1072|3.63%1072|7.15x1072 SVT3105 755%1072|8.13%1072|7.14x 1072
HVT3305 320x1072[3.28%1072[7.15x 102 SVT3130 6.06X107%|6.44X1072|7.10x1072
HVT4085 1.17x107'[1.07x107'|4.99%x1072 SVT3155 6.14x107%|5.86X107%|7.13x1072
HVT4125 6.47x1072/6.93%1072[4.99x 102 SVT3180 513x1072(4.94%1072[7.11x 1072
HVT4165 592x1072|5.65%1072|4.99x 1072 SVT3205 473%x1072|458%1072|7.12x1072
HVT4205 421x107%|4.41X10724.99x 1072 SVT3230 383%107%|3.98%1072|7.13x1072
HVT4245 3.49x1072|3.62x1072[5.00x 1072 SVT3255 385x1072[3.75%1072[7.14x 1072
HVT4285 313x10723.22%1072[5.03x 1072 SVT3280 363x1072[3.54%1072[7.12x 1072
HVT4325 270x1072[2.77%1072|5.01 x 102 SVT3305 308%x1072%|3.17x107%|7.13x1072
HVT4365 260x1072|2.54X1072(5.01x 1072 SVT4085 825x1072/9.33%1072[4.98x 1072
HVT4405 221x107%|2.25%1072[5.02x 1072 SVT4125 6.08x1072|6.63X1072[4.98x 1072
Er: Mp equivalent coefficient Ev: My equivalent coefficient SVT4165 6.22x1072|5.82x107%|4.96X 1072
Er: Mg equivalent coefficient sSVT4205 4.86x1072|4.62x10724.97x 1072
SVT4245 398%1072|3.82x1072(4.97x1072
SVT4285 340%1072|3.27x1072[4.97x 1072
SVT4325 293x107%|2.85X1072[4.97x 1072
SVT4365 259%1072|2.52x1072|4.97x 1072
SVT4405 2.20%1072|2.26X1072|4.97x1072

Er: Mp equivalent coefficient Ev: My equivalent coefficient
Er: Mr equivalent coefficient
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Table 1-24(2) Slide Table SVT type (2) unit:1/mm Table 1-25 Slide Table NYT type unit:1/mm
equivalent coefficient equivalent coefficient

part number Ep Ey En part number e Ey En
SVT6110 6.81x1072|7.70x1072|4.43x1072 NYT1025 2.28x1071|2.67x107"[2.67x107"

SVT6160 503x1072|5.49%1072[4.44x 1072 NYT1035 9.77x107'|4.00x107"|  1.63
sSVT6e210 398x1072|4.23%107%|4.44x1072 NYT1045 2.81x107"|2.47x107"(6.00x 10"
SVT6260 326x1072|3.45%1072|4.43x 1072 NYT1055 2.42x107'|2.03x107"(6.42x 107"
SVT6310 2.78x107%|2.91x1072[4.46X1072 NYT1065 1.71x107"[1.59%107'|5.01 x 10"
SVT6360 2.80x107%|2.70x1072[4.45% 1072 NYT1075 154x107'1.39x107"|5.35% 107"
SVT6410 2.43x107%|2.36X1072[4.44x1072 NYT1085 1.25%107"[1.17x107'|4.68x 10"
SVT6460 213x1072[2.07x1072[4.42x 102 NYT2035 1.50x107"1.73x107"[1.53x 107"
SVT6510 1.91x107%|1.86X1072[4.43x1072 NYT2050 1.61x107[1.63x107'|2.28x 10"
sSVT9210 351x1072|3.92x1072[2.78x 1072 NYT2065 1.24x107"[1.28x107'|1.96x 107"
SVT9310 3.14%1072|2.94x1072|2.78x 1072 NYT2080 1.15%107"[1.14x107"|2.27x 10"
SVT9410 2.41x1072[2.58%1072[2.78x 102 NYT2095 9.50%1072|9.55%1072[2.07x 107"
SVT9510 1.98X1072[2.09%1072|2.77x 1072 NYT2110 8.81x1072|8.64x1072[2.27x 10"
SVT9610 2.00x1072[1.92x1072[2.77x 1072 NYT2125 8.15%107%|7.85x1072[2.41 x 107"
SVT9710 1.69x1072[1.63X1072[2.76 X102 NYT3055 3.88x107'|2.17x107"(4.74x 107"
sSVT9810 1.37x1072[1.42x1072|2.76 %1072 NYT3080 9.68x1072[1.02x107"(1.39% 10"
SVT9910 1.22x1072[1.26x1072|2.78x 1072 NYT3105 8.56x1072|8.66X1072[1.55% 10"
SVT91010 |[1.10x107%/1.13x1072[2.77x1072 NYT3130 807%107%|7.59%1072[2.00x 107"
Er: Mp equivalent coefficient Ev: My equivalent coefficient NYT3155 5.55%1072|5.58X107%[1.48x 10"
Er: Mg equivalent coefficient NYT3180 511X 10—2 507X 10—2 155%107"
NYT3205 4.76x1072|4.66Xx1072[1.61x107"

Er: Mp equivalent coefficient Ev: My equivalent coefficient
Er: Mg equivalent coefficient

Table 1-26 Slide Table HYT type

unit:1/mm

part number

equivalent coefficient

Ep Ev Er
HYT2035 333x107"(2.91x107'(1.55%10™"
HYT2050 1.63%107"(1.83%x107"|1.54x 10"
HYT2065 1.72x107"{1.58X107"|1.54x 107"
HYT2080 1.29%107"[1.21x107"|1.54x 10"
HYT2095 9.26x1072(9.77X10721.54x 10"
HYT2110 9.35x1072(8.97x10721.54X 107"
HYT2125 7.94x1072|7.70x1072[1.54x 107"
HYT3055 1.84x107"(1.63%107"(1.15% 107"
HYT3080 1.22x107"[1.13x107"|1.15x 10"
HYT3105 9.20X107%|8.66%1072[1.156X 10"
HYT3130 7.34x1072|7.00X1072[1.15% 10"
HYT3155 6.13x1072|5.90x1072[1.15% 10"
HYT3180 5.25%1072|5.09%1072[1.15x10"
HYT3205 431%x107%|4.46x1072[1.15x 107"

Er: Mp equivalent coefficient Ev: My equivalent coefficient
Er: Mr equivalent coefficient
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LINEAR SYSTEMS

Table 1-27 Slide Table SYT type unit:1/mm

Table 1-28 Miniature Slide SYBS type unit:1/mm

equivalent coefficient

part number e Ey En

equivalent coefficient

part number e Ey En

SYT1025 266x107"|3.24x107"[2.66x 107"

SYBS 6-13 |857x107'|7.20x107"|8.57x107"

SYT1035 3.09%x107"|2.72x107"[2.66X 107"

SYBS 6-21 |553x107'|457%x107"(851%107"

SYT1045 1.70x107"[1.86x107'[2.66X 107"

SYBS 8-11 [9.17x107'|7.54x107"(6.03% 10"

SYT1055 1.49x107'[1.61x107'|2.64x 107"

SYBS 8-21 [483x107'|4.04x107"(5.94% 107"

SYT1065 1.34x107"[1.43x107"(2.65% 107"

SYBS 8-31 [357x107'[3.00x107"(5.92x10"

SYT1075 1.11%107"[1.17x107'|2.66% 10"

SYBS12-23 [4.33x107'[363%x107"(3.13x10™"

SYT1085 1.02x107"[1.07x107"[2.66x 107"

SYBS12-31 |357x107'[3.00x107"[3.13x 10"

SYT2035 1.66%107'[2.02x107'|1.53% 107"

SYBS12-46 [2.33x107'(1.96x107"|3.11x 107"

SYT2050 1.45%107"[1.64x107"[1.54x 107"

SYBS17-23 [425x107'[357x107'[2.67x10™

SYT2065 1.283%107"(1.37x107"|1.54% 107"

SYBS17-31 [3.26x107'[2.74x107'[2.66x 10"

sSYT2080 1.28x107"[1.19x107"[1.54x 107"

SYBS17-46 [2.23x107'(1.88x107'[2.66X 10"

SYT2095 1.10x107'{1.03x107'|1.54x 107"

sYT2110 759%10728.06%1072[1.53%107"

sYT2125 6.93x1072[7.31x10721.54x 10"
SYT3055 201x107"1.75x107"[1.15x 107"

SYT3080 1.22x107'[1.12x107'|1.15% 107"

SYT3105 755%10728.13%1072[1.15%10"

SYT3130 6.06X1072|6.44x1072[1.14x 107"

SYT3155 6.14x1072[5.86% 1072|1.15X 107"

SYT3180 513x1072|4.94x1072[1.15x107"

SYT3205 4.73%107%|4.58%1072[1.156x 107"

Er: Mp equivalent coefficient Ev: My equivalent coefficient
Er: Mr equivalent coefficient

Er: Mp equivalent coefficient Ev: My equivalent coefficient
Er: Mr equivalent coefficient
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Average Applied Load
The load applied to a linear systems generally
varies with the travel distance depending on how
the system is operated. This includes the start/stop
processes of the reciprocating motion and work
on the system. The average applied load is used
to compute the life corresponding to the actual
application conditions.
(MWhen the load varies in a step manner with the
travel distance (Figure 1-7).
£1 is the travel distance under load P1
£2 is the travel distance under load P2

£n is the travel distance under load Pn
The average applied load Pm is obtained by the
following equation.

g
Pr={ - (P21+P2302+Prdfn) -+ (10)

Pm: average applied load (N) £: total travel distance (mm)

@When the applied load varies linearly with the
travel distance (Figure 1-8), the average applied
load Pm is approximated by the following
equation.

Pm'=.%(Pmin+2Pmax) ..................... (11)

Pmin: minimum applied load (N)
Pmax: maximum applied load (N)

®When the applied load draws a sine-curve as
shown by Figures 1-9 (a) and (b), the average
applied load Pm is approximated by the following
equations.

Figure1-9(a) Pm=0.65Pmax +++----- (12)
Figure1-9 (b) Pm=0.75Pmax -------- (13)
Eng-19

Figure 1-4 Applied Load Varies
Stepwise

Figure 1-5 Applied Load Varies

Linearly
2
Figure 1-6 Applied Load Varies
Sine-Curve
(a)
2
(b)
2




NIPPON BENRING LINEAR SYSTEMS
RATED LIFE CALCULATION EXAMPLE 1

2 Horizontal Axes, 2 Blocks each, Considering Acceleration/Deceleration (MCalculating Moment Applied to the Unit
Operating Conditions (acceleration)
part number: SM20 L _
basic dynamic load rating C=882N pitching  Mai=m-g+Xm—m-ai - (Zm—Zd)
basic static load rating Co=1370N Mar=15X9.8X (100) —15X 1X {(120) — (—50)} +10X9.8 X (150) —10x1x {(150) — (—50)} =24850N - mm
block span: Luit=150mm . _
shaft span: Lai=150mm yawing  Maz=—m-a1 *(Ym—Yd)
drive: Ya=50mm Maz=—15%1x {(—=60) — (50)} —10x1X {(100) — (—50)} =1150N -mm
Z4=—50mm li Mas=m-g -V
mass: mi=15kg  Xi=100mm rofiing as=m-g-ym
Y1=—60mm ) Mas=15x9.8x (—60) +10%X9.8% (100) =980N -mm
Figure 1-7
Z1=120mm s ~
m2=10kg X2=150mm v {constant)
Y2=100mm pitching  Mi=m-g+*Xm
, Z2=150mm Vi Mi=15X9.8x (100) +10x9.8X (150) =29400N - mm
velocity: Vmax=100mm/s
time: t1=0.1s yawing ~ M2=0
t2=1.4s M2=0N-mm
t3=0.1s
acceleration: ai=1m/s? t rolling Ms=m-g-Ym
as=1m/s? Ms=15X9.8% (—60) +10X9.8% (100) =980N - mm
stroke: £s=150mm
number of cycles per minute: ni=17cpm L t to ts ) {deceleration)
Figure 1-8 pitching  Mdi=m*g-Xm+m-as - (Zm—2Zd)
s ™ Mdi=15%9.8% (100) +15X 1% {(120) — (—50)} +10x9.8 % (150) +10x 1% {(150) — (—50)} =33950N -mm
block span yawing  Md2=m-as +(Ym—Yd)
] Yo 1 Mda=15%1x {(—60) — (50)} +10x1x {(100) — (50)} =—1150N-mm
r T roling  Mds=m-g-Ym
—- . . - -1—F Mds=15x9.8% (—60) +10%9.8x (100) =980N -mm
g : 1 2
m I I
3 —X | 0 | X . . .
£ \ \ (@Calculating Load Applied to the Slide Bush
© | |
7 1 ! ! {acceleration)
l !7 3l I 4 7! Z“dﬁ ,  vertical o M8 Max Mas
L J us direction 4 2:Lunit = 2¢Lrai
********* -y 15x9.8 , 10X9.8 24850 , —980
-Y Frai= + : =—18.32N
mass 4 4 2x150 ' 2%x150
7 wlZ (Xm.Ym,Zm) horizontal £ Maz
T =] direction i 2« Lunit
! ! ! Y ! __ 1150 _
|: ,,,,,,,, [ I j " | I - Fsa1——2x150 =3.83N
Y 1) ON1=Y =X 1 X slide vertical m-g Mai Mas
\ = 1 I Ik Fraz= L
= ° ‘—Z = N 7 bush 2 direction a 4 2« Lunit = 2 Lrai
' _15X9.8 , 10x9.8 , 24850 , 980
%r(.:eZd) Fraz=—27=2 4= +5 25+ 5 155 = 147.35N
N y, horizontal _ __Maz
direction Fsaz 2+ Lunit
—__1150 _
Fsaz= 5%150 3.83N
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LINEAR SYSTEMS

slide
bush 3

slide
bush 4

{constant)
slide
bush 1

slide
bush 2

slide
bush 3

slide
bush 4

vertical m-g _Mar __ Mas
direction 4 2+ Lunit 2 Lrail
15x9.8 | 10x9.8 _ 24850 __ 980

Fras=

Fras=—"7 4 2x150 2xi50  2485N
e, Fsa=p\ o

Fsas=55io05-=3.83N

éiergi:ct%n Fras= mA:g + ZMLa:nn - ZMI?ZH
oo Fsaem —522
Fsai=— 51 20-=—3.83N

é(iargic‘:t%n Fri= m4..g T2 'hﬁ:.]nit + 2 !Vlljail
Fr—16X0.8  10x0.8 24850, 080 ___g5 4gy
o, Fotm e

éﬁgicctiegn Fre= mA:g + 2-|\ﬁ1unn v ZMLQrail

Froe 15>‘<19.8+ 1029.8+ giﬁgg n z?ﬁgo =162.52N
racron, Fsz= =] =0

vertical o\ M°g_ Mi  __ Ms

direction 4 2+ Lunit 2 - Lrail
Fro—16X0.8, 10x0.8_ 24850 980 ___ 40 0oy
o, Fa= e =

éiergi:ct%n Fra= m‘;g + 2 -I\ﬂ.nn T2 !\1'_3rail
horizontal Fsa= — _M2 =

direction 2 * Lunit

Eng-22

(deceleration)

slide
bush 1

slide
bush 2

slide
bush 3

slide
bush 4

vertical Frd1=m'g Md1 + Mds

direction 4 " 2-Luit ' 2L
_ 15%x9.8 , 10X9.8 _ 24850 , 980 _
Frdi= Y 5%150 T 2x150 — 48.65N
horizontal __Md2
direction [ Sd1= 2« Lunit
- —1150 _
Fsdi= X150 — 3.83N
vertical _m-g Md1 Mds
direction e 4 g 2+ Lunit 2 Lrail
_156%9.8 , 10xX9.8 , 24850 , 980
Frdz2= 2t 2 F5x150 T ox150 =177.68N
horizontal _ __Md2
direction Fsdz= 2 « Lunit
—_ —1150 _
Fsd2= 5%150 3.83N
vertical . Mg Md:  _ Mds
direction 4 2+ Lunit 2+ Lrail
_15X9.8 , 10X9.8 24850 980 _
Frds ==+ ~2x150 ~2x150 ~ 2%18N
horizontal __Md2
direction T $d3= 2+ Lunit
—_—1150 _
Fsds= X150 — 3.83N
vertical m-g Md1 Mds
e Frds= alx -
direction da 4 2+ Lunit 2° Lrail
_15%x9.8 , 10X9.8 , 24850 980
Frda= ] + 2 T 5%150 " 2x150 171.15N
horizontal ___Md2
direction T $04= 2« Lunit
—_ —1150 _
Fsda= 5%150 =3.83N
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NIPPON BENRING LINEAR SYSTEMS

(®Calculating Equivalent Load @®Calculating Rated Life
OPr in the vertical direction and Ps in the horizontal direction are calculated by the following equations. Decide each coefficient
Pr= | Fr | fu - hardness coefficient fu=1 for hardness of bush is 58HRC or more
Ps= |k-F _ fr - temperature coefficient fr=1 operating temperature is below 100°C
S | S | k=1 for SM (80°C is maximum for Bush with resin retainer)
Table 1-29 fc i contact coefficient considering the use of bushing in close contact
acceleration constant deceleration fc=1 for bushes are not in close contact
lide bush 1 Prai =18.32 Pri =33.48 Prdi =48.65 fw rapplied load coefficient fw=1.5 for Vmax=100mm/s
slide bus Psar =3.83 Psi =0 Psdr =3.83 OGalculating Rated Lit
. Praz =147.35 Prz =162.52 Prdz —177.68 alculating Rated Life _ _ o
slide bush 2 Psas —3.83 Ps2=0 Psds =3.83 Selecting Slide Bush 2 that carries the maximum dynamic equivalent load
. Pras =24.85 Prs =40.02 Prds =55.18 fu XfrXfc C 3
slide bush 3 Psas =3.83 Ps:=0 Psd:=3.83 L= ( v XPm ) x50
slide bush 4 Pras =140.82 Prsa =155.98 Prds =171.15
Psas =3.83 Ps4=0 Psds =3.83 _(Ix1x1 ., 882 )3 _
L= (X< E84 ) x 50=2352.59(km)

OcCalculating Dynamic Equivalent Load

P=Pr+Ps

OCalculating Life Time

Lh= o bx100
Pai=Prai+Psar=18.32+3.83=22.15(N) 2X §sXn1X60
calculating in the same manner 2352 59%106
Table 1-30 Ln=2x150x17x60 —088(hour)
acceleration constant deceleration
slide bush 1 Pai=22.15 P1=33.48 Pdi=52.48 (®Calculating Static Safety Factor
slide bush 2 Pa2=151.18 P2=162.52 Pd2=181.52 OCalculating Static Equivalent Load
slide bush 3 Pas=28.68 P3=40.02 Pd3=59.02 Po=Pr+Ps
slide bush 4 Pas=144.65 P4=155.98 Pds=174.98
Poai=Prai+Psai=18.32+3.83=22.15(N)
OCalculating Average Equivalent Load calculating in the same manner
379 Vmax X1 Vmax X13 Table 1-31
gy L 3y YmaxALl & 3y Y max A Lo
Pm \/ﬂs X{(Pa X 2 ) F (PPXVmaxX12) + (Pd®X 2 )} acceleration constant deceleration
slide bush 1 Poa1=22.15 P01=33.48 Pod1=52.48
3y 100><01 3 3y 100X0.1 _
Pmi= \/15 X[ 22.15°x ——5—-—) +(33.48°x100x%1.4) +(52.8°% — 5 )}—34.26(N) slide bush 2 Poa2=151.18 Po2=162.52 Pod2=181.52
55 100X0.1 3 2. 100X01 ]| _ slide bush 3 Poas=28.68 Po3=40.02 Pods=59.02
sz— X{ 151.18 —)+(162.52 X100%1.4) +(181.52 X—)}—162.87(N) slide bush 4 Poas—144.65 Poa—155.98 Pods—174.98
Pms= \/150 x[ 28.68°% 100XO 1 —221) +(40.02°%X 100X 1.4) +(59.023x%)}=40.71(N) Selecting Slide Bush 2 that carries the maximum static equivalent load during deceleration
—_Co
Pma= %50 x[(144.65°x 190XOL) 1 (155.98°x100x1.4) + (174.98°x 10501 | —156.35N) fs=—p,
__Co _ 1370 _
fs= Pods2z ~— 181.52 =75
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NIPPON BENRING LINEAR SYSTEMS

RATED LIFE CALCULATION EXAMPLE 2

1 Horizontal Axis, 2 Blocks, Considering Acceleration/Deceleration

Operating Conditions
part number: SSP25A
basic dynamic load rating C=12.8kN
basic static load rating Co=23.4kN
block span: Lunit=600mm
drive: Ya=—110mm

Za=—50mm
mass: mi=10kg X1=0mm
Y1=0mm
Z1=100mm .
me=18kg  Xz=—150mm ?g“'e 1-9
Y2=—100mm \Y
Z2=150mm
velocity: Vmax=150mm/s v
time: t1=0.1s e
to=1.9s
t3=0.1s
acceleration: ai=1.5m/s?
as=1.5m/s?
stroke: £s=300mm
number of cycles per minute: ni=14cpm
t1 t2 t3
N
Figure 1-10
-
block span
Y
—x{ } } }x
| 1 0 2]
Lo | _
mass -Y
(Xm, Ym.Zm)
oz e
N ]
1 - ]
Y L] =Y —X | 1 X
N \ - ]
[0) -z
A
drive
(Y, Zd)
N
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(MCalculating Moment Applied to the Unit
(acceleration)
pitching  Mai=m-g+Xm—m-ai - (Zm—Zd)
Mai=10X9.8% (0) —10x1.5X {(100) — (—50)} +18%9.8 X (—120) —18 % 1.5X {(150) — (—50)} =—31560N -mm
yawing  Maz=—m-a1 * (Ym—Yd)
Maz=—10X1.5X {(0) — (—110)} —18%X1.5X {(—100) —(—110)} =—1280N -mm
rolling Mas=m-g-:Ym
Mas=—10%X9.8% (0) +18X9.8X (—100) =—17640N -mm
{constant)
pitching  Mi=m-g+*Xm
M1=10X9.8%(0) —18%9.8%X (—150) =—26460N -mm
yawing ~ M2=0
M2=0N-mm
rolling Ms=m-g-Ym
Ma=10%9.8X (0) +18%X9.8X (—100) =—17640N -mm
(deceleration)
pitching  Mdi=m*g-Xm+m-as - (Zm—2Zd)
Mdi=10%9.8% (0) +10X%1.5X {(100) —(—50)} +18%9.8% (—150) +18%1.5x {(150) — (—50)} =—21360N -mm
yawing  Md2=m~-a3 - (Ym—Yd)
Md2=10%1.5% {(0) —(—110)} +18%1.5x {(—100) — (—110)} =1280N-mm
rolling Mds=m-g-Ym
Mds=10x9.8% (0) +18x9.8X (—100) =—17640N-mm
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NIPPON BENRING LINEAR SYSTEMS

(@Calculating Load Applied to the Nut

(acceleration)

Ball
Spline 1

Ball
Spline 2

{constant)

Ball
Spline 1

Ball
Spline 2

vertical _ m'g Mai1
direction Frai= Lunlt
10X9.8 | 18><9.8 —31560
Frai= 5t 5 600 =189.8N
horizontal _ Maz
direction Fsai= Lunit
_ —1280 _
Fsen——600 =—2.13N
rolling _ Mas
moment  Mrar= )
Mrai= % —8820N*mm
vertical Fras= g+ Mai
direction az= Lunit
_10x9.8 | 18><9.8i —31560
Fraz= 5t 5 t—600 84.6N
horizontal _ Ma2
direction | $82= Lunit
1280 __
Fsae=—(4~7— 500 213N
rolling _ Mas
moment  Mraz= 2
Mraz=——940— 820N -mm
vertical o Mg Mi
direction t 2 Lot
_10xX9.8 | 18X9.8 —26460 _
Fri= 5 + 5 600 =181.3N
horizontal _ M2 _
direction [ S1= Lunit
rolling _ Ms
moment M= )
Mn=%‘“o=—8820N-mm
vertical g
direction Fro= T Lunn
10X9.8 | 18><9.8 . _—26460
Fro= 5 + P } 600 =93.1N
i M2
o e — -
Lunlt
rolling _ M3
moment  Mr2= 2
Mra=-—17040 __gg20N-mm
Eng-28

(deceleration)

Ball
Spline 1

Ball
Spline 2

vertical £ o m-g Mdi

direction 2 Lagiv

Froy= 10208 | 18X0.8 21360 _ (7, gy
ot ygm M

Fsdi=—209-—2 13N

Lﬂ’gmim M’d‘=%

Mrch=—7940— 820N -mm

é?rgizct%n Fr dz——g-+ ,\Lllu:l
Frop=-10%9:8., 18X9.8 | —21360 101 6N
ot e M

Fsde=——1280 — 5 13N

ﬁgiﬁﬁm M’d2=%
Mrdz=——12540 — 820N -mm
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NIPPON BENRING LINEAR SYSTEMS

(®Calculating Equivalent Load

OPr in the vertical direction and Ps in the horizontal direction are calculated by the following equations.

Pr=_ ||Fr.| + || Er-Mr | E2=0.229 for SSP25A
Ps=k-Fs k=1 for SSP-A

Prai=|Frai | + | Er-Mrai | =1189.8 | +10.229% (—8820) | =2209.58 (N)

@®Calculating Rated Life
Decide each coefficient
fu : hardness coefficient fu=1 for hardness of spline nut is 58HRC or more

fr : temperature coefficient fr=1 operating temperature is below 100°C
(80°C is maximum for SSP-A)

calculating in the same manner

fc ! contact coefficient considering the use of nut in close contact
fc=1 for nuts are not in close contact

Table 1-32 fw : applied load coefficient fw=1.5 for Vmax=150mm/s
acceleration constant deceleration OCalculating Rated Life
Ball Soline 1 Prai =2209.58 Pr =2201.08 Prdi =2192.58 Selecting Ball Spline 1 that carries the maximum dynamic equivalent load
Psa1 =2.13 Pst =0 Psdi =2.13 3
_ (fuXfrXfc C
. Praz =2104.38 Pr2 =2112.88 Prdz =2121.38 '——( f X—pm ) %50
Ball Spline 2 Psa2=2.13 Ps2=0 Psd2 =2.13 e 8
2=2. 2= 2 =2. 3
L= (XL 12800 50=2913.10(km)
OcCalculating Dynamic Equivalent Load . .
P=Pr+Ps OCalculating Life Time
_ Lx108
Pai=Prai+Psai=2209.58+2.13=2211.71(N) L= 5 Js XN X60
calculating in the same manner .
Table 1-33 Ln=—2 3102410 —5779(hour)
acceleration constant deceleration
Ball Spline 1 Pai =2211.71 P1=2201.08 Pdi =2194.71 @Calculating Static Safety Factor
Ball Spline 2 Paz =2106.51 P2=2112.88 Pd2 =2123.51 ©Equation for Static Equivalent Load
@Calcu;ating Average Equivalent Load Po=Pr+Ps
Pm=¢% X{(Pa3x %) + (P3X VmaxXt2) + (Pd3 X %)} Poar=Prai+Psai=2209.58+2.13= (N)
calculating in the same manner
3
Pmi= /L x|(2211.71°x180X01) 4 (2201.08°x150x1.9) + (2194.71°x 120X01) | —5501.19(N) Table 1-34
300 2 2 - N
acceleration constant deceleration
3 .
Pme="| 15 | (2106.517x180X01) 1 (2112.887x150x1.9) +(2128.51°x 150X01) | —2112.90() Ball Spline 1 Poa1=2211.71 P01=2201.08 Podi=2194.71
Ball Spline 2 Poaz=2106.51 P02=2112.88 Pod2=2123.51

Selecting Ball Spline 1 that carries the maximum static equivalent load during acceleration

— _Co
fs= Po

_ Co _ 23400 _
5= Poar — 221171 10
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RATED LIFE CALCULATION EXAMPLE 3

2 Vertical Axes, 1 Bush each, Considering Acceleration/Deceleration

Operating Conditions
part number: SM30W
basic dynamic load rating

C=2.49kN

basic static load rating Co=5.49kN

shaft span: Lrai=80mm
drive: Ya=20mm
Za=—20mm

mass: m=5kg X1=0mm
Y1=0mm
Z1=30mm .
mz=20kg Xz=40mm ?gum'”
Y2=50mm \Y
Z>=20mm
velocity: Vmax=150mm/s v
time: t1=0.1s e
t2=0.7s
t3=0.1s
acceleration: ai=1.5m/s?
as=1.5m/s?
stroke: £s=120mm
number of cycles per minute: nt=33cpm
t1 t2 t3
N
Figure 1-12
-
shaft span 1 X — X
‘ ‘ mass ‘
(Xm. Ym. Zm)
) ) )
Il I L '
| T 1 ! B |
Y| | | -y z] Hm ~Z
B N B )
| | -1 |
W [} —
N . T
|| |
I I I
EEI. L
1
(e "ij%
vl @T v
T - aT
LN LN
—Z drive
L ~(Yd. Zd)
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NIPPON BENRING LINEAR SYSTEMS

(MCalculating Moment Applied to the Unit

(acceleration)

pitching  Mai=m*g *(Zm—Zd) +m-a1 *(Zm—Zd)

Mar=5x9.8x {(30) — (—20)} +5%1.5% {(30) — (—20)} +20x9.8X {(20) — (—20)} +20%1.5X {(20) — (—20)} =11865N - mm
Maz=m-g - (Ym—Yd) +m-ai - (Ym—Yd)
Ma2=5x9.8x {(0) —(20)} +5x1.5% {(0) — (20)} +20%9.8x {(50) — (20)} +20x1.5% {(50) — (20)} =5650N -mm

yawing

rolling Masz=0

{constant)

pitching  Mi=m-+g *(Zm—2d)

Mi1=5X9.8% {(30) — (—20)} +20%9.8% {(20) — (—20)} =10290N - mm
Mz=m-g - (Ym—Yd)

M2=5X9.8x% {(0) — (20)} +20x9.8% {(50) — (20)} =4900N -mm

yawing

rolling Ms3=0

(deceleration)

Mdi=m-g *(Zm—Zd) —m-a3*(Zm—Zd)

Mdi=5%9.8x{(30) —(—20)} =5 1.5 {(30) = (—20)} +20%9.8x {(20) — (—20)} —20x1.5x {(20) — (—20)} =8715N-mm
Mdz2=m-g *(Ym—Yd) —m-a3*(Ym—Yd)

Md2=5%9.8x {(0) — (20)} —5X1.5% {(0) — (20)} +20x9.8x {(50) — (20)} —20% 1.5 {(50) — (20)} =4150N - mm
rolling Mds=0

pitching

yawing

(@Calculating Load Applied to the Slide Bush

(acceleration)

Bush 1 yertical Fra =M=O
direction i Lt
horizontal —
direction Fsai=0
pitching  Mpai1= Mza1
Mpat=—188%-—5932 5N - mm

) Maz
yawing  Myai= 2a
Myat=—2630——2825N - mm
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NIPPON BENRING LINEAR SYSTEMS

Bush2  \ertical Fras= Mas _ édef]e:eratiom
direction Lrail us vertical o Mds _
direction L Lrail
horizontal _
direction  Fsa2=0 horizontal oy — 0
direction 1
. Mai1
pitching  Mpaz= > Md1
pitching  Mpdi=
Mpaz= 1865 _ 2
paz= > =5932.5N-mm 8715
Mpdi1= 5 =4357.5N-mm
) _ Ma2
yawing  Myaz= > Md2
vawing  Mydi= >
Myas— 5650 _ )
yaz= > =2825N-mm 4150
Myd1= T=2075N mm

{constant)

Bush 1 \ertical Fri= Ms _ Bush2  \ortical F— Mds =0
direction Lrail direction 2=
horizontal _ horizontal _
direction Fs1=0 direction Fsd2=0

. M1

pitching  Mp1= 2 pitching  Mpd2= M2d1

Mpr=—9290 _5145N -mm Mpdz=-8215-—4357.5N -mm

yawing  My1= |\g2 yawing  Myd2= M2dz

My:=—2329-—2450N -mm Mydz=-4120-=2075N-mm
Bush 2

vertical Ms
et T Frz2
direction Lrail

horizontal Fs2=0

direction
pitching  Mp2= I\g1
Mp2=%=5145N-mm

vawing  Myz= I\gz

4900
2

My2= =2450N+mm
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NIPPON BENRING LINEAR SYSTEMS

(®Calculating Rated Life

Decide each coefficient

(®Calculating Equivalent Load

OPr in the vertical direction and Ps in the horizontal direction are calculated by the following equations.
Pr=|Fr|+|E1-Mp|
Ps=|k-Fs|+|Ei-My|

fr thardness coefficient  fi=1 for hardness of bush is 58HRC or more
E‘=6-63>_<1072 for SM30W fr : temperature coefficient fr=1 operating temperature is below 100°C
k=1 for Slide Bush (80°C is maximum for Bush with resin retainer)

Table 1-35 fc : contact coefficient fc=1 for bushes are not in close contact

acceleration constant deceleration fw: applied load coefficient fw=1.5 for Vmax=150mm/s
bush 1 Prai=393.3 Pri=341.1 Prd1=288.9
us
Psai=187.3 Ps1=162.4 Psdi1=137.6 OCalculating Rated Life
bush 2 Pra2=393.3 Pro=341.1 Prd2=288.9 Selecting Bush 1 that carries the maximum equivalent load
us|
Psa2=187.3 Ps2=162.4 Psd2=137.6 3
©Equation for Dynamic Equivalent Load
_(AX1X1 24903 _
P=Pr+Ps L= [ 505 g) x80=1775(m)
Pai=Prai+Psai=393.3+187.3=580.6(N) ©OCalculating Life Time
calculating in the same manner LX106
Table 1-36 Lh= X s X1 x60
acceleration constant deceleration
_ 1775%x10° _
bush 1 Pa1=580.6 P1=503.5 Pdi=426.5 Lh="5x120x33x60 —3/35(houn)
bush 2 Pa2=580.6 P2=503.5 Pd2=426.5
OcCalculating Average Equivalent Load ®Calculating Static Safety Factor
3 ©OEquation for Static Equivalent Load
Pm=/l x| (Padx YmeXt) 1 (P35 gy X 12) + (Pl x VmeaX1s)|
Ls 2 2 Po=Pr+Ps
3 = = =
pmi= " 745%((580.67x 150X01) 1 (503.57x150x0.7) + (426.5°x120X0L) | _505.0() Poar=Prar +Psai=393.3+187.3=580.6(N)
120 2 2 calculating in the same manner
3 -
Pma= \/“‘Z—Ox{(sso.esx%> +(503.5°x150%0.7) + (426.5°x 120X0-1)} _505 0(N) Table 1-37
acceleration constant deceleration
bush 1 Poa1=580.6 Po1=503.5 Pod1=426.5
bush 2 Poa2=580.6 P02=503.5 Pod2=426.5

Selecting Bush 1 that carries the maximum static equivalent load

— Co
fs——Po
__Co _ 5490 _
5= Poar — 580.6 24
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NIPPON BENRING LINEAR SYSTEMS

RATED LIFE CALCULATION EXAMPLE 4

S

PR Ball Spline Nut using equivalent coefficient Er
1 Horizontal Axis,1 Nut, Outer Ring Fixed, shaft moves towards X and rotating.
lgnoring Acceleration/Deceleration

Operating Conditions

part number: SPR25A
basic dynamic load rating C=12.8kN
basic static load rating Co=23.4kN
drive: Ya=0mm
Za=0mm
mass: mi=1kg X1=5 ~ 55mm
Y1=0mm
Z1=0mm
me=6kg  X2=145 ~ 195mm
Y2=0mm
Z>=0mm
force: f=9.8N X3=5 ~ 55mm
Y3=45mm
Z3=0mm
velocity: V=50mm/s
stroke: £s=50mm
number of cycles per minute: n1=20cpm
applied torque: T=1.3N'm

Figure 1-13
-
=Y
ol
e i |
force f |
. (Xa.Y3.Z3) Y
drive s
z (Ya. Za) z
e --— y - Mmass2 mass 1 7T
// N = eY2zo)  (X1.Y1.21) [
/ \ [ \
-Y ‘//\_/Q/ Y X M‘Q'/ ! oL H—x
\\ \J //\force ! l !
\\\ Z ‘ A
T o mz m 1
ni !
0.
—Z
—Z
N
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(MCalculating Moment Applied to the Ball Spline

pitching Mi=g * (m1-Xi+mz2-X2)
Mimax=9.8 X (1 X55+6X195) =12005N-mm
Mimin=9.8X (1X5+6X145) =8575N-mm
yawing  M2=f-Y3
M2=9.8X45=441N-mm

(®@Calculating Load Applied to the Ball Spline

vertical direction (Radial Load) Fr=g * (m1+m2)
Fr=9.8% (1+6) =68.6N

horizontal direction Fs=O0N

(®Calculating Equivalent Load

vertical direction Pr=F+E1- M1
E1=1.37%10""(1/mm) for SPR25A
calculate Prmax and Prmin for equivalent load in the vertical direction

Prmax=Fr +E1* Mimax
=68.6+1.37xX10"'X12005=1713.3N

Pmin =Fr +E1* Mimin
=68.6+1.37X107'xX8575=1243.4N

horizontal direction Ps=Fs+Ei- M2

Ps=0+1.37X10"1X441=60.4N

torque equivalent load Pr=ET-T

Et=6.76X10"2 (1/mm) for SPR25A

Pt=6.76X1072x1.3X103=87.9N
©OCalculating Equivalent Load

P=Pr+Ps+P1

calculate Pmax and Pmin for equivalent load

Pmax =Prmax+Ps+PT
=1713.3+60.4+87.9=1861.6N

Pmin =PmintPs+Pt
=1243.4+60.4+87.9=1391.7N

OcCalculating Average Equivalent Load
magnitude of the moment varies linearly as well as magnitude of the equivalent load.
Calculating Average Equivalent Load Pm by using the following equation

Pm'=.% (Pmin+2Pmax)

P 1?(1391.7+2><1861.6) =1705.0N
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NIPPON BENRING LINEAR SYSTEMS
RATED LIFE CALCULATION EXAMPLE 5

@®Calculating Rated Life SPR cross roller bearing, using equivalent coefficient Erm
Decide each coefficient 1 Horizontal Axis,1 Nut, Outer Ring Fixed, Rotating Outer Cylinder and Shaft, X-direction position of Shaft Fixed.
fu : hardness coefficient fu=1 for hardness of ball spline is 58HRC or more
fr : temperature coefficient fr=1 operating temperature is below 100°C Operating Conditions
(80°C is maximum for rotary ball spline) part number: SPR25A

cross roller bearing basic dynamic load rating Cr=9.63kN
cross roller bearing basic static load rating Cor=12.7kN
mass : m=0.81kg Xi1=5.4mm

fc ! contact coefficient considering the use of nut in close contact
fc=1 for nuts are not in close contact

fw : applied load coefficient fw=1.5 for Vmax=50mm/s when there's no impact nor vibration.

mz2=1kg X2=69mm
OcCalculating Rated Life m3=10kg X3=210mm
Revolutions : n=600rpm
L= (m XL):;X 50 volutl p
fw Pm )
Figure 1-14
_(1X1X1 . 12.8X1000 \3 -
L= (e x 128202 J°x50=6268.3(km) “
©OCalculating Life Time X2 “
L i 1
L= 2% ZsXnix60 T - i o
|7 N ; n :
_ 6268.3x1000X1000 _ . P /\ \ | I
Ln S E0X20%60 =5-22%10%(houn) i ) ) y XM/ i Y | L
RN A Ry — i
(®Calculating Static Safety Factor PN // i i
: == - m2 mi
f3= Co ! m
Pmax L L]
_ 23.4%10% _ -
fs="gs16 126 -z
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(MCalculating Moment Applied to the Cross Roller Bearing

M=g - (m1°x1+m2*Xx2+ms3-x3)
M=9.8%X(0.81X5.4+1X69+10%X210) =21299.1N-mm

@Calculating Load Applied to the Cross Roller Bearing
vertical direction (Radial Load) Fr=g J (m1+m2+m3)
Fr=9.8x(0.81+1+10) =115.7N
Axial load Fa=0

*Radial Load: Force acting in a direction perpendicular to the axis of rotation of a crossed roller bearing
Axial load: Force acting in a direction parallel to the rotation axis of a cross roller bearing

(®Calculate Dynamic Equivalent Load

P=X - (F+Erm+M) +Y-Fa

rotational equivalent coefficient Erm=3.55X10"2(1/mm) for SPR25A
dynamic radial load coefficient: X
dynamic axial load coefficient:Y

calculate load coefficient: X. Y using equation below

F+Erm M ~— 115.7+3.55X10-2X21299.1 :

differentiate X Y
Fa
TrEa=15 | 1 | 045
—Fa_ 545 | 067 | 067
Fr+Erm * M ’ : ’

Thus, X=1,Y=0.45
P=1X(115.7+3.55X1072%x21299.1)+0.45x0=871.8N

@®Calculating Rated Life
Decide each coefficient
fu : hardness coefficient fu=1 for hardness of cross roller bearing is 58HRC or more
fr : temperature coefficient fr=1 operating temperature is below 100°C
(80°C is maximum for rotary ball spline)
fc : contact coefficient considering the use of nut in close contact
fc=1 for nuts are not in close contact
fw : applied load coefficient fw=1.5 for Vmax=50mm/s when there's no impact nor vibration.

OCalculating Rated Life

_ (fuXfrXfc ., Cr\%
L_( fw P )s x10°

1X1X1 x 9.63x1000

10
3 6 — 8,
e et ) X108=7.77 X 10rev

-
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OCalculating Life Time

—_ L
Lh="1x60
_ 777x108 _
Ln=—EL L9 — 2 16x10¢(houn)

(®Calculating Static Safety Factor
OCalculating Static Equivalent Load
static equivalent load  Po=Xo * (Fr+Erm * M) +Yo* Fa

static radial load coefficient : Xo=1
static axial load coefficient: Yo=0.44

Po=1X(115.7+3.55X1072x21299.1) +0.44X0=871.8N

__Cor
fs= Po
_12.7X103 _
fs_—871.8 =14.6
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NIPPON BENRING LINEAR SYSTEMS
RATED LIFE CALCULATION EXAMPLE 6

Horizontal Use - Considering Moment Loads that Change with Stroke (DCalculating Load and Moment Applied to the Slide Table
acceleration and deceleration are not considered {position @ center of stroke)
OApplied Load
Operating Conditions ) - _
part number: SVT3105 veiiteE] Eleelon RS
basic dynamic load rating C=6.03kN Fr1=10X9.8=98N
basic static load rating Co=7.78kN . o _
drive: Ya=0mm horizontal direction Fs1=0
Za=50mm
mass: m=10kg  X=0mm OMoment
Y=0mm pitching Mpc=0
Z=30mm
velocity: Vae=100mm/s ¥ Only constant speed is considered. yawing Myc=0
stroke: £s=60mm
round trip per minute: n1=50cpm roling  Mgrc=0
Figure 1-15 {position @ end of stroke)
~ R OApplied Load
Y vertical directon ~ Fre=m-g
Fr2=10X9.8=98N
horizontal direction Fs2=0
m
o X OMoment
pitching MPE=% ‘m-g
Mee= 80 x10x9.8 =1470N-mm
drive (Ya. Za)
mass(X.Y.Z2) yawing  Mye=0
m
L/ | roling  Mre=0
cage
W X
[0}
position (center of stroke) position® (end of stroke)
Ls
m 4 m
,,,,,,,,,,,,,,,,,,,,,,,,,,,, i p—
' 2y
2
cage center
_ J
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NIPPON BENRING LINEAR SYSTEMS

(@Calculating Equivalent Load (®Calculating Rated Life
OcCalculate the converted load in the vertical direction Pr using the following equation Decide each coefficient
Pr= | Fr| + | Ep+Mp | 4+ | Er*MRr | fu ' hardness coefficient fu=1 for hardness of slide table is 58HRC or more
= [l o . fr - temperature coefficient fr=1 operating temperature is below 100°C
Ps=|k-Fs|+|Ev-My | k=1 for SVT lemp - o . :
fc : contact coefficient considering the use of slide table in close contact
Table 1-38 fc=1 for slide table are not in close contact
position (D center of stroke position @ end of stroke fw : applied load coefficient fw=1.5 for Vmax=100mm/s
Pri = 98 Prz = 209.0 OCalculating Rated Life
Psi=0 Ps2 =0 -~
L=(fHXfTXfC x C )TXSO
OCalculate Dynamic Equivalent Load fw Pm
=Pr+ _(AX1x1 ., 6030 \&. ~4_
P=Pr+Ps L= (HE - x83%5 ) * x50=1825490(km)
Table 1-39 OCalculating Life Time
position ) center of stroke position @ end of stroke Lx10°
Pi1= 98 P2= 209.0 = (—)
1 2 Lh 2X §sXmX60
OCalculate Average Load 1825490% 103

Lh= ( 5% 60X50%X60 ) =5070(hour)

Pm=% (Pmin el92% Pmax)

(®Calculating Static Safety Factor

-1 _
Pm= 3 (98+2x209.0) =171.99(N) ©OCalculating Static Equivalent Load

Figure 1-16 Po=Pr+Ps
equivalent & h Table 1-40
load position (D center of stroke position @ end of stroke
P —p Po1=98 P02=209.0
max — F2 T
Calculate the static safety factor for position @ where the static equivalent load is largest
_ — _Co
Prin = P4 — : fS— Po
|
__Co _ 7780 _
1 > fs="po, =200.0 —37
L center (;f stroke stroke
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RIGIDITY AND PRELOAD

Effect of Preload and Rigidity

The rigidity of a linear systems must be taken into
consideration when it is to be used in high-precision
positioning devices or high-precision machinery.
Preloaded slide guides and ball splines, which use
balls as the rolling elements, are available upon
request to meet the need for greater rigidity.

If a force is applied to the ball elements without
preload, an elastic deformation proportional to the
applied force to the 2/3 power will result. Therefore,
the elastic deformation is relatively large during the
initial loading stage, however then becomes smaller
as the load increases.

Preloading on the rolling elements absorbs the
deformation of the block under the same loading.
Please contact NB for available data in regard to
rigidity.

Types of Preload and its Specification
Preload is categorized into three ranges: standard,
light, and medium for option. In the NB linear
systems, preload is applied by installing rolling
elements that are slightly larger than standard.
Therefore, the specification of the preload is
expressed by a negative value.

Figure 1-17 Applied Load versus Block Deformation

T without preload
d1
° with |preload
S
©
£
o
ko)
©
254
[%]
©
o)
0 P1 P2 —
P: applied load
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FRICTIONAL RESISTANCE AND

REQUIRED THRUST

The static friction of a linear systems is extremely low.

following equation:

NIPPON BENRING LINEAR SYSTEMS

Table 1-41 Dynamic Friction Coefficient

0.02

0.01

dynamic friction coefficient u

Since the difference between the static and dynamic dynamic friction
friction is marginal, stable motion can be achieved from product type fa
I o 8! d e I ( g coefficient (u)
ow to high speed. The frictional resistance (require -
thrust) can be obtained from the load and the seal Ball Spline Ssp 0.004~0.006
resistance unique to each type of system using the Rotary Ball Spline SPR-SPB 0.004~0.006
SPBR . .
Stroke Ball Spline SPLFS 0.001~0.003
SM - KB
F=u-W+f (14) Slide Bush SW-GM 0.002~0.003
SMA - SME
F: frictional resistance (N) u: dynamic friction coefficient TK-TKA
W: applied load (N)  f: seal resistance (N) TKE - TKD
Top Ball TW-TWA 0.002~0.003
The dynamic friction coefficient varies with the TWJ-TWD
applied load, preload, viscosity of the lubricant, and Stroke Bush SR 0.0006~0.0012
other factors. However, the values given in Table : .
1-41 are used for the normal loading condition (20% Slide Rotary Bush SRE 0.002~0.003
of basic dynamic load rating) without any preload. RK 0.002~0.003
The seal resistance depends on the seal-lip condition Slide Way NV-HV-SV-RV| 0.001~0.003
as well as on the condition of the lubricant, NVT-NYT-HVT
however, it does not change proportionally with the Slide Table 0.001~0.003
applied load, which commonly is expressed by a HYT-SVT-SYT
constant value of 2 to 5 N. Miniature Slide SYBS 0.001~0.003
Figure 1-18 Applied Load versus Dynamic Friction Coefficient
P: applied load
C: basic dynamic
load rating
0 0.1 0.2 0.3 0.4

load ratio P/C
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LINEAR SYSTEMS
OPERATING ENVIRONMENT LUBRICATION

Temperature Range Lubrication

The NB linear systems are heat-treated in order to harden the surface. Therefore, if the temperature of the The objective of lubrication includes the reduction of friction among the rolling elements as well as between
linear systems exceeds 100°C, the hardness and load rating will be reduced (refer to page Eng-6, hardness the rolling elements and the raceway, preventing of sintering, reduction of wear, and prevention of rust by
coefficient). If resin is used in any one of the components, the systems cannot be used in a high-temperature forming a film over the surface.

environment. The recommended operating temperature ranges for each type of linear systems are listed in To maximize the performance of a linear systems, the lubricant type and a lubrication method! appropriate for
Table 1-42. the operating environment should be selected.

Table 1-42 Major Types and Recommended Temperature Range In addition, the steel part of the product is applied with rust-preventing oil that has little effect on the

lubrication.
component material includes resin steel stainless other o ) )
operating temperature range| —20°C~80°C —50C~110C —50°C~140C* Table 1-43 (1) Lubrication Table 1-43 (2) Pre-applied Lubricant
Ball Spline SSP/SSPF SPLFS lubrication type product lubrication
Rotary Ball Spline SPR/SPB grease lubrication lithium soap based grease Ball Spline lithium soap based grease pre-applied
Ball Screw Spline SPBR/SPBF urea grease Rotary Ball Spline | lithium soap based grease pre-applied
SM G/SMS G oil lubrication Turbine Oil ISO Standard Stroke Ball Spline | lithium soap based grease pre-applied
KB G/KBS G VG32 ~ 68 Ball Screw Spline | lithium soap based grease pre-applied
Slide Bush SW G/SWS G SM/KB/SW SMS/KBS/SWS Both oil and grease lubrication are applicable. Please select Slide Bush anti-rust oil only
GM ggzz?tl'iolgsricant and its method in confomity to operating Top Ball anti-rust oil only
Top Ball TK/TW Stroke Bush anti-rust oil only
Stroke Bush SR/SR-B Slide Rotary Bush anti-rust oil only
Slide Rotary Bush RK SRE Slide Shaft anti-rust oil only
Slide Way NV/NVS HV/SV/RV HVS/SVS/NVS-RNS Slide Way - Slide Table | lithium soap based grease pre-applied
Slide Table NVT/NYT HVT-HYT-SVT:SYT| HYTS - SYTS |NVTS/HVTS/SVTS** Miniature Slide lithium soap based grease pre-applied
Miniature Slide SYBS Gonio Way lithium soap based grease pre-applied
Slide Screw SS Actuator lithium soap based grease pre-applied
* If the system is made of stainless steel and has a seal, the temperature range is up to 120°C radial ball bearings part
** Please contact NB if the system is to be used out of room temperatures. Slide Screw lithium based grease
Operating Environment Figure 1-19 Example of Dust Prevention pre-applied

Foreign particles or dust in the linear systems ( I For‘ produ_cts applied with "anti-rust oil only", remove the
. . anti-rust oil from the factory and enclose the lubricant before
affects the motion accuracy and shortens the life use.
time. Standard seals will perform well for dust — The product with “Lithium Soap Grease pre-applied " is
prevention under normal operating conditions, ] filled with grease and can be used as is. When installing the
however, in a harsh environment it is necessary to WV]\{ ; I | ?roduct, itis re_commended to remove the_ rust preventive oil
) ; | rom the mounting surface before assembling.
attach bellows or protective covers as Figure 1-19 ( B | B 4]
shows. Q D ) Lubrication Interval
MM/{ J cover Please relubricate with a similar type of grease periodically depending on the operating condition. The
bellows recommended relubrication period is about 6 months or 1,000 km of travel distance under normal condition.
It is possible to extend the lubrication interval. A felt seal (P.C-15) is available for the slide bush. By installing
a double lip seal (P.C-14) for slide bush, it is possible to prevent grease leakage and extend the lubrication
N Y, interval.
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Grease for Special Environments

NB provides the following optional greases. Please select one in accordance with the use
conditions of your linear system. To ensure that the special greases perform as intended, they

are filled into the product after degreasing, and no anti-rust oil is applied to the product.
@®KGLA Grease (Low Dust Generation Grease)

KGLA Grease has an excellent property of low dust generation using a lithium-type thickening agent.
It is ideal for use in a clean room. Furthermore, the dynamic friction resistance value is small, which is

advantageous for suppressing rolling resistance even in special environments.
@®KGU Grease (Low Dust Generation Grease)

KGU Grease uses Urea-type thickening agent which has features including a superior low dust generation
property, highly stable in oxidation due to no metallic elements, and has excellent durability and heat

resistance.
Table 1-44 Main Property

grease name

item

KGLA Grease KGU Grease
appearance whitish-yellow light brown
base oil synthetic oil and refined oil mixed | synthetic oil and refined oil mixed
kinematic viscosity of base oil (mm2/s, 40°C) 25 100
thickening agent lithium soap urea
mixture viscosity 260 248
drop point (C) 195 280 or higher
copper plate corrosion (100°C , 24hrs) passed passed
evaporation (mass%) 0.3 0.09 (99T 22h)
oil separation (mass%100°C , 24hrs) 4.6 0.5
oxidation stability (MPa99°C , 100hrs) 0.025 0.015
bearing corrosion prevention (52°C , 48hrs) passed passed
operating temperature range (C ) —40~120 —30~160

@OKGF Grease (Anti-fretting/Anti-corrosion Grease)

With urea-type thickening agent used, KGF Grease is very effective to prevent fretting and corrosion.

Table 1-45 Main Property

grease name

item

KGF Grease
appearance brown
base oil synthetic oil
kinematic viscosity of base oil (mm2/s, 40°C) approx. 25
thickening agent urea
mixture viscosity 285
drop point (C) 250 or higher
copper plate corrosion (100°C , 24 hrs) passed
evaporation (mass%) 0.22 (99°C 22h)
oil separation (mass%100°C , 24 hrs) 0.3
oxidation stability (MPa99°C , 100 hrs) 0.035
bearing corrosion prevention (52°C , 48 hrs) passed
operating temperature range (C ) —50~170
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Anti-fretting/Anti-corrosion Test Data
Table 1-46 Test Conditions

Figure 1-20 Raceway Condition after Testing

NIPPON BENRING LINEAR SYSTEMS

item content
tested item NVT4165
stroke 2 mm
acceleration 2.4G
average acceleration 0.1 m/s
cycle per minute 1,450 cpm
grease injection volume 0.5cc
total travel distance 184 km

total cycles 46 million cycles

-
KGF Grease
(fretting not generated)

general grease

(fretting generated)

J

@®Grease for the food processing industry (NSF H1 certified) is available.

It is the most suitable combination for the food processing applications to use this type of grease with
stainless steel products. Please contact NB for details.

NB MAINTENANCE KIT

There are two types of maintenance kit available at NB.

1. Grease Gun Set: GG1

Different types of nozzles are adaptable to a variety of products including Actuators and products with

grease-fitting.

———— ———s

Eifjltz@@e@

product Slide Bush Slide Rotary Bush Actuator Others

TROI-Q

((%:Jto)r)lcant nozzle ;%Ev630,35,40) SMA-RW BG (46,55) _
SME-W

® and @ lubricant _ BG (20,26,33) _

nozzle (¢ 5) TaLl (1620.25) BH (23,30)

@ and @ lubricant _ _ _ Applied with ball screw or

nozzle lubrication hole

In the case of difficulty in pumping, due to internal grease adhesion or shape of the bearing, please use
nozzle @ to apply grease directly onto running grooves.

2. Grease Dispenser: TU2

Syringe dispenser is recommended for limited space applications.

@ Lubricant Nozzle (19G)

Needle Diameter: ¢1.08

Needle Inner Diameter : ¢ 0.72 (for KGF Grease)
@ Lubricant Nozzle (17G)

Needle Diameter: ¢1.49

Needle Inner Diameter: ¢1.11 (for KGLA - KGU Grease)
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NIPPON BeNRING
PRECAUTIONS FOR HANDLING AND USE

Please follow the instructions below to maintain the accuracy of NB linear systems as a precision part and
for a safety use.

/N (1) Notes on Handling

—

=

-

(MAny shock load caused by rough handling (such as dropping or hitting with hammer) may cause a
scar or dent on the raceway which will hinder smooth movement and shorten expected travel life.
Also be aware that such impact may damage the resin parts.

@Never try to disassemble the product. Doing so may cause an entry of contamination or
deterioration of assembly accuracy.

®The blocks or the outer cylinders may move just by tilting the rail or the shaft. Be careful not to
let them fall off from the rail or the shaft by mistake.

@The accuracy on the mounting surface and parallelism of the rails or the shafts after assembly
are important factors to optimize the performance of the linear systems. Exercise adequate care
for mounting accuracy.

Notes on Use

(DBe careful not to let dust or foreign particles enter the linear systems during use.

(@When using the linear systems under an environment where dust or coolant may scatter, protect
the system with a cover or bellows.

®When the NB linear systems is used in a manner that its rail is fixed to the ceiling and downward
load is applied to the block (s) or the outer cylinder (s), if the block or the outer cylinder breaks, it
may fall off from the rail and drop to the floor. Provide additional measures for preventing dropping
of the block or the outer cylinder, such as a safety catch.

Instructions in considering the "Life Time" of a Linear System

(MWhen the load applied to a block or an outer cylinder exceeds 0.5 time of the basic dynamic load
rating (P > 0.5C), the actual life of the systems may become shorter than a calculated life time.
Therefore, it is recommended to use the systems with 0.5C or lower.

@In the repetition of very minute stroke, where the rolling element, a steel ball or a cylindrical roller,
makes only less than a half turn, early wear called fretting occurs at the contact points between
the rolling elements and the raceway. There is no perfect measure to avoid this, but the life of
the system can be extended by using anti-fretting grease and moving the blocks or the outer
cylinders for the full stroke length once in a few thousand times of use.

Anti-fretting grease is available as an option. Please select it for applications with very minute
stroke length.

Mixture of different types of grease

Mixing different types of greases does not only reduce the original lubricating performance of the

grease, but may also lead to product defect.

Before filling with new grease, clean your equipment and remove old grease first.
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SLIDE WAY

The NB slide way is a non-recirculating linear motion bearing utilizing
precision rollers. It is used primarily in optical and measurement
equipment where high precision movement is required.

STRUCTURE AND ADVANTAGES

The NB slide way NV type comprises of precisely ground rails and R-retainers with built-in STUDROLLERS and precision
rollers. The rails have been optimally designed so that the STUDROLLERs move smoothly, and the STUDROLLERSs and
precision rollers incorporated in the R-retainers enable slip-free operation between the raceway surface and the rollers
resulting in motion with minimal frictional resistance.

SV and SVW types consist of precision ground rails and precision caged-rollers. Since caged-rollers do not recirculate,
there is only a minimum frictional resistance fluctuation. Also, there is a minimum difference between the static and
dynamic frictional resistances.

The HV and HVW types are performance-enhancing products that have been redesigned from conventional products (SV
Type) in terms of raceway groove contact length, roller pitch, etc. Compared to SV Type, the allowable load and rated life
distance have been increased. Installation is completely compatible with SV type, and simply by replacing, it contributes
to improving the durability of equipment, or allows for size reduction and compactness with the same performance.

Non-slip! STUDROLLER System NGIEIHzelllEIgsi{fie1dig:))

The STUDROLLER system is based on a new concept to provide complete prevention of roller cage slippage
during operation. This system permits usage in all orientations and positions.

Figure A-1 STUDROLLER System

Suitable for Minute Motion nor roller-contact noise due to a use of roller cage,
Because the frictional resistance is extremely small and resulting "_1 quiet motion. .
there is only little difference between the static and dynamic ~ All Stainless Steel Type Available

frictional resistances, the NB slide way is well suited for Anti-corrosion models NVS-RNS. HVS. HVWS
minute motion, resulting in highly accurate linear movement. SVS. and SVWS use stainlesé stee,l for ali

Low-Speed Stability component parts making them ideal for clean rooms.

Since the frictional resistance fluctuation is small  Anti-corrosion Specification

even under low-load conditions, stable motion is In addition to the stainless steel model, you can
obtained at from low to high speeds. also select the LB model with low-temperature black

High Rigidity and High Load Capacity chrome treatment. To enhance the rust prevention
Rollers have a larger contact area than steel balls effect, surface treatment is applied to the rails and

resulting in less elastic deformation, and since they are the end piece is made of stainless steel.
non-circulating, they have a large number of effective rolling Figure A-2 Roller Contact Profile
elements, resulting in high rigidity and high load capacity.
In addition, the NV/HV type has a new rail design that ‘
increases the contact length between the rollers and the

raceway groove by 30 to 58% compared to the SV type (see

Figure A-2), and also reduces the roller pitch and increases

the number of rollers. By increasing the number of rollers,

the rated load has been increased by 1.3 to 2.5 times. ‘

Low .NOISe ) i ) NV-HV type SV type
The slide way never produces recirculation noise

A-2

Figure A-3 Structure of NV type Figure A-4 Structure of HV - SV type

-

NV type rail

end piece

R-retainer

% To the NV type, fastening plates are attached for the purpose of maintaining the center position of the R-retainer
before assembly. Please see Installation Procedure on page A-8 and remove the fastening plates before use.

TYPES

NV type ___,

NVS-RNS type

[@® STUDROLLER System
h _—

HV-SV type

P.A-12 P.A-18

The NV slide way consists of a set of four rails, One set includes four rails and two R-type roller
two R-retainers, and eight end pieces. It permits cages incorporating precision rollers in a cross
flexible design of the table which will best suit your shape.

application. The NVS-RNS type has all stainless HVS and SVS types are all made of stainless steel,

steel components, which is suitable for anti- so they show sufficient performance even in areas
corrosion, high temperature and vacuum requirements. prone to corrosion.
HVW -SVW type

P.A-30

One set includes one W-type rail with V grooves on
both sides, two HV or SV-type rails and two R-type
roller cages.

Since it uses a W-type rails, a more compact design
is possible. All-stainless steel HYWS and SVWS

types are also available.
A-3
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SPECIFICATION

Refer to table A-1 for NB Slide Way material and operating temperature range.

Table A-1 Material and Operating Temperature Range

. R-retainer/ operating
o rail roller cage roller temperature range

s steel resin steel ~20C~80C
NVS-RNS stainless steel s stoal stainless steel —50C~140C
NV-RN steel steel —20C~110C
HV steel steel —20C~110C
HVS stainless steel stainless steel stainless steel —20C~140C
HVW steel steel —20C~110C
HVWS stainless steel stainless steel —20C~140C
SV stainless steel o o

SV-RA steel aluminm steel 20C~110TC
SVS . stainless steel . o o

SVS-RAS stainless steel aluminum stainless steel 20C~140TC
SVW stainless steel N o

SVW-RA steel aluminm steel 20C~110TC
SVWS . stainless steel . o o

SVWS.-RAS stainless steel aluminm stainless steel 20°C~140C

ACCURACY

The accuracy of the slide way is represented as parallelism measured across the full length with a method
shown in Figure A-6. It is classified as high (blank), precision (P), or ultra precision (UP). Special accuracies
can also be accommodated. Please contact NB for details.

Figure A-5 Parallelism

um
10

8

=2

grecision (P)

ol T ——T" lultra precision (UP)

parallelism (V or W)
N

200 400 600 800 1000 1200
rail length (L) mm

RATED LIFE

Figure A-6 Accuracy Measurement Method
( )

‘ - —
|
I

Ultra precision grade is available from size 1 to size 9.

The life of the slide way and the slide table is calculated with the following equations:

Rated Life
L=({2.S)°%. 50
fw P
L: rated life (km) fr: temperature coefficient fw: applied load coefficient

C: basic dynamic load rating (N) P: applied load (N)
% Please refer to page Eng-6 for the coefficients.

A-4

Life Time

_ L-108
=505 ni-60

Ln: life time (hr) £s: stroke length (mm)
ni: number of cycles per minute (cpm)

LOAD RATING

The load rating for the slide way is obtained using the equations listed in Table A-2.

Table A-2 Load Rating
condition

double-rail parallel usage

direction of load

basic dynamic
load rating

C

basic static
load rating

Co

allowable load
F

C: basic dynamic load rating (N)

Co: basic static load rating (N)

F: allowable load (N)

C1: basic dynamic load rating per roller (N)

Co1: basic static load rating per roller (N)

F1: allowable load per roller (N)

Z: number of rollers per cage

Z/2: number of effective rollers (round down to whole
number)

P: roller pitch (mm)

The load rating of the NV type differs depending on the direction of the load.

Table A-3 Change of Load Rating Corresponding to Load Direction

Figure A-7 Direction of Load

. . |normal vertical direction 1.0xC
basic dynamic
. horizontal direction 0.85XC
load rating
reverse vertical direction 0.7XC
) . normal vertical direction 1.0XCo
basic static
. horizontal direction 0.85%XCo
load rating ———
reverse vertical direction 0.7XCo

*There may be a difference depending on the size. Please
contact NB for details.

Consideration has been given to holes for STUDROLLERs

in the raceway surface in calculation of load ratings.

( )

reverse vertical direction t ‘norma\ vertical direction
Il Il

horizontal direction

-

( )
R-RS TYPE
— Standard Roller Cage — ; a p
part number structure ‘ ‘ ‘ ‘
oo I 2 {55 1606¢
I number of rollers ' ' ' '
specification
R: stan.dard roller i
RS: stainless steel roller size L )
part number D t w o} a C1 Cot F1
standard |anti-corrosion mm mm mm mm mm N N N
R 1 RS 1 1.5 0.2 3.8 25 2 154 119 39.6
R 2 RS 2 2 0.3 5.6 4 25 360 293 97.6
R 3 RS 3 3 0.4 7.6 5 3 824 649 216
R 4 RS 4 4 0.4 10.4 7 4.5 1,660 1,320 440
R 6 RS 6 6 0.7 14 8.5 5.5 3,840 2,960 986
R 9 RS 9 9 0.7 19 14 7.5 9,330 7,070 | 2,350
R12 RS12 12 1.0 25 20 10 18,900 14,500 | 4,830

cage material: stainless steel C1: dynamic load rating per roller Cor: static load rating per roller

F1: allowable load per roller

A-5

SLIDE WAY
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NIPPON BENRING SLIDE WAY

( 7
RH-RHS TYPE LUBRICATION AND DUST PREVENTION
(HV - HVW Type standard roller cage) 1 ap Lubrication Figure A-9 Example of Dust Prevention Mechanism
part number structure 'ﬂt . The slide way is pre-lubricated with lithium soap- ( M)
P ] based grease No.0O prior to shipment for immediate |
example mE_E = T T use. Make sure to relubricate with a similar type T
o ot Q [ of grease periodically according to the operating
D number of rollers conditions. NB also provides low dust generation ;
;?_,ezos'{'gﬁégg roller grease. Please refer to page Eng-51 for details. side cover
RHS: stainless steel roller size L ) Dust Prevention Py
Foreign particles or dust in the slide way affects C
part number D t w P a C1 Cot F1 the motion accuracy and shortens the life time. In %
standard |anti-corrosion] mm mm mm mm mm N N N a harsh environment please provide side covers for L ) =
RH2 RHS2 2 0.4 56 3 2 242 381 127 dust prevention. (refer to Figure A-9) J<>
RH3 RHS3 3 0.5 7.6 4.2 2.5 1,160 1,000 333

RH4 RHS4 4 0.5 10.4 5.2 3.1 2,260 1,960 656
cage type: stainless steel Ci: dynamic load rating per roller Co1: static load rating per roller MOUNTING

F1: allowable load per roller
Example

RA' RAS TYPE e M Figure A-10 NV type, HV type, SV type ?gure A-11 HVtype, SVW TVD N

— Aluminum Roller Cage —
part number structure

examole (Y3 3-EEA { %53;%%(_

t a_p

| <2

T 0 [
o \ | [ AT
specification IOTREMIIONeIS ~ J

RA: standard roller . Accuracy of Mounting Surface Figure A-12 Accuracy of Mounting Surface
A il e SIZ6 _ Y, To maximize the performance of the NB slide way, it ( )
is recommended that the accuracy of the mounting
part number D t \) p a Ci1 Cot F1 surface to be equal to or greater than the degree of
standard |anti-corrosion| mm mm mm mm mm N N N pag‘gg'”séﬂsﬂfq gesﬁl:%%giyégainst surface A 2 ’
4 4
RA3 RAS3 3 1.2 7.6 5 3 824 649 216 Perpendicularity of surface 2 against surface A 3 7~ 3
RA4 RAS4 4 14 10.4 7 4.5 1,660 1,320 440 Parallelism of surface 3 against surface B S
RAGB6 RAS6 6 2.1 14 8.5 5.5 3,840 2,960 986 Perpendicularity of surface 4 against surface B
RAS RAS9 9 3.0 20 14 75 9,330 7,070 2,350 Parallelism of surface 2 against surface C
— - - - - - - Parallelism of surface 4 against surface C _ J
cage material: aluminum alloy C1: dynamic load rating per roller Coz1: static load rating per roller X
F1: allowable load per roller Tapped Hole for Preload Adjustment
Screws

The recommended pitch of the adjustment screws

STROKE should be installed in the same location as the rail
mounting bolts, and the height should be aligned

with the center of the raceway groove.

Please contact NB for a non-standard stroke length for the NV type. When the stroke of HV - SV type (refer to page A-8, Figure A-15 (d, e, f) and page
or HVW - SVW type is changed, the stroke length must be determined and the load rating should be re- é'g' Ffuée #L? (eAf'sg)'z] the si f t d
estimated as follows. hgllges) -9, lable A-o shows 1he sizes of tappe

Stroke of HV-SV type, HVW-:-SVW type

When the slide way moves along the rail, the cage moves half the distance traveled by the slide way in the same

direction. Therefore, although the work may be fixed on the table, the distance between the load center and the SHAPE OF MOUNTING SURFACE Figure A-13  Relief on the Mounting Surface
cage center will change. To achieve stable accuracy, determine the stroke and the length of the rail as follows. ( )

Figure A-8 Rail Length (L) Cage length (2) Slide way NV and I_-|V - SV types are generally
WD o el i GO GF G S mounted by contacting the .reference surface. of
< L I=L—>= the rail to the shoulder provided on the mounting
‘ S=L/15 surface. For the shoulder shape, provide relief at the
| When the stroke is less than 400mm, ~ Number of rollers (Z) corner as shown in Figure A-13 so that it does not
DDDDDD: __0—2a interfere with the reference corner of the rail.
S=L Z—T'H If it is nessaray to mount NV or HV - SV types
. . without relief, then it can be used with rounded
2 S/2 If&..r(a:ﬁglgr:z?ft(r;n(mn;m) S: stroke (mm) a,p: Please refer to roller cage dimensions corners as shown in Figure A-14. Table A-4 shows L )
: (page A-5,6) the corner radius of the mounting surface.

A-6 A-7



Figure A-14  Corner Radius Table A-4 Maximum Corner Radius unit : mm
r part number maximum crorner radius
NV1, SV1 0.1
NV2, HV2, SV2 i
= o NV3, HV3, SV3 0.2
NV4, HV4, SV4 0.4
/ NV6, SV6 07
r NV9, SV9 0.8
NV12, SV12 1.0

INSTALLATION PROCEDURE OF NV TYPE

Installation Procedure

%Please read “Use and Handling Precautions”
before installation.

(1) Remove burrs, scratches, and dust from the rail-
mounting surface of the bed and the table, be
careful to prevent contamination during assembly.

(2) Apply low-viscosity oil to the contact surfaces,
and align the bed and the table. (Figure A-15a)

(3) Set the reference surface onto the mounting surface
with the rails fastened. Set the table in the center
position, and tighten the adjustment screws lightly
so that almost no gap remains. (Figure A-15b)

(4) Keep the table in the center, tighten the rail
mounting bolts lightly, loosen the end pieces
of both ends, and remove the fastening plates.
Following this, lightly retighten the end pieces.
(Figure A-15¢)

(5 ) While maintaining the conditions of (4), gently
move the assembly through its stroke to check
if the maximum stroke is secured, and if there
is no irregularity.

(6) Move the table to the center and slightly loosen the
rail mounting bolts. Tighten only the adjustment
screws on the R-retainer with the recommended
torque shown in Table A-5. (Figure A-15d)

(7 ) Gently move the table to one stroke end, and

check that the table has surely come into

contact with the external mechanical stopper.

Following this, tighten the adjustment screws

in the same manner as (6). (Figure A-15¢)

Move the table to the opposite stroke end, and

tighten in the same manner as (6). (Figure A-15f)

Tighten and fix the mounting bolts of the track

,@,® with the recommended tightening
torque shown in Table A-6. (Figure A-15g)

At this time, fix the mounting bolts on the R

retainer in order while moving the table as

described in (6) to (8).

(10) Set the dial indicators to the center of the
table and to the side (reference surface) of the
table. (Figure A-15h)

(11) Perform the final preload adjustment. While
moving the table back and forth, repeat steps
(6) to (8) until the dial indicators show a
minimum deviation. Loosen the adjustment
screws one by one and retighten them to the
recommended tightening torque.

(12) Fasten rail 4 securely with the recommended
torque. As for the adjustment screws,
successively tighten the rail mounting bolts on
the R-retainer by moving the table.

(13) Recheck the motion accuracy while moving the table.

(14) Tighten the end pieces finally.

(8

(9

A-8

Figure A-15 Installation Method

( table h
)z
a U
AN
bed
fastening plates
b e
end piece
rail mounting bolts
TIT T
¢
NN R
O rail mounting bolts
X I N adjustment
TTT TTT TTT TTT 1T
T T T[T T,
d o 7074 s

R-retainer
O: Adjustment screws can be tightened.

X: Adjustment screws should not be tightened.

o X
—
T T T T T
1T T T r __mr_
e ’%@& 76 A Wﬁ o EI

X O R-retainer

|
TTT TTT TTT TTT TTT
o TET,W@ W;W%EI‘

R-retainer

dial indicators

adjustment screws

n Eooq

. J

As d, e, f in the Figure shows it is recommended to
match the position and pitch of adjustment screws
with rail mounting bolts, and also the height of them
with the same as the center of raceway groove.

INSTALLATION PROCEDURE OF HV & SV TYPE

Installation Procedure

(1) Remove burrs, scratches, and dust from the
rail-mounting surface of the bed and the table,
be careful to prevent contamination during
assembly.

Apply low-viscosity oil to each mounting surface

and fix the track bases @ ~ @ with the specified

torque (Table A-6) while keeping the mounting
surface of the table and bed in close contact with
the track base mounting surface. (Figure A-16a)

Temporarily attach rail @ on the adjustment

side. (Turn the mounting bolt until it lightly

stops, then loosen it slightly.) (Figure A-16b)

(4) Remove end pieces on one end. Carefully
insert roller cages between rails. (Figure
A-16¢)

(5) Re-attach end pieces.

(6) Move the table slowly to each stroke end to
position roller cages at the center of the rails.

(7 ) Set the dial indicators to the center of the
table and to the side (reference surface) of the
table. (Figure A-16d)

(8 ) Move the table to the center and lightly tighten
only the adjusting screw on the roller cage.
(Figure A-16¢€)

(9) Move the table to the stroke end on one side
and lightly tighten the adjusting screw as in (8).
(Figure A-16f)

(10) Move the table to the opposite stroke end and
lightly tighten the adjusting screw as in (8).
(Figure A-16g)

(11) Repeat steps (8) ~ (10) until there are no

gaps on the table. If there is no gap, the

deflection on the dial gauge will not change
from minimum value when the table is moved
from side to side. Please do not apply an
excessive preload since the final adjustment is

done in step (12).

Make final adjustment of preload. Repeat

steps (8) ~ (10) and tighten the adjustment

screws with the recommended torque listed in

Table A-5.

(13) Fasten the rail @ securely with the
recommended torque. As with the adjustment
screws, successively tighten the rail mounting
bolts by moving the table.

(2

(3

(12

Table A-5 Recommended Torque for Adjustment Screw ~ Unit:N+m

Figure A-16 Installation Method

table

ed

K
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roller cage

1

dial indicators

adjustment screws

rail mounting bolts

X adjustment
screws

X = >

roller cage

O: Adjustment screws can be tightened.
X: Adjustment screws should not be tightened.

—Q X
(_& /—L roller cage

roller cage

( )

. J

As e, f, g in the Figure shows it is recommended to
match the position and pitch of adjustment screws
with rail mounting bolts, and also the height of them
with the same as the center of raceway groove.

Table A-6 Recommended Torque for Rail Mounting Bolt ~ Unit:N+m

part number size torque size torque
NV1, SV1 M2 0.008 M2 0.4
NV2, SV2 M3 0.012 M3 1.4
NV3, SV3 M4 0.05 M4 3.2
NV4, Sv4 M4 0.08 M5 6.6
NV6, SV6 M5 0.20 M6 11.2
NV9, SV9 M6 0.40 M8 27.6
NV12, SV12 M6 0.80 M10 55.0

A-9
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NIPPON BENRING SLIDE WAY
USE AND HANDLING PRECAUTIONS

SPECIAL MOUNTING SCREW BT TYPE

In case of mounting slide way by screws from the counterbore side, threaded holes become the pilot holes.
Thus, pilot hole's clearance will be less than a standard clearance hole for a screw. NB offers reduced
shoulder screws for mounting SlideWay from bottom when larger screw clearance is required due to preload
adjustment or inaccuracy of mating threaded holes. This special mounting screw made of alloy steel is
stocked, and custom stainless steel version is available as a special order. Please contact NB for details.

Figure A-17 Special Mounting Screw
- ( M

% DEH =
‘S‘ H‘ L1 >

Table A-7 Special Mounting Screw

pat [ B | d | D |H|L [L2| S | applicable
numbe| mm | mm |mm|mm{mm|mm size

BT 3|[M3|123 | 5 | 3 |12| 5|2.5|NV 3/HV 3,8V 3 special mounting screw
BT 4[M4[31 | 58] 4 [15] 7|3 |NV4HV 45V 4 !

BT 6/M5|39 | 8 | 5 |20| 8|4 NV 6,8V 6

BT 9|M6[46 | 85] 6 [30[12|5 | NV 9,8VO ~

BT12[M8 625113 8 [40[17[6 | N12,5Vi2 L )

A-10

Careful Handling

Dropping the slide way causes the rolling elements
to make dents in the raceway surface. This will
prevent smooth motion and will also affect accuracy.
Be sure to handle the product with care.

The NV type is packaged as a set of rails and
R-retainers. Do not separate or disassemble until
assembly/installation is completed. Precision is not
guaranteed if disassembled.

Fastening Plates

For the NV type, fastening plates are attached at
both end faces of the rails to maintain the R-retainer
center position prior to assembly. The fastening
plates are not required after the NV type is mounted
to a table and bed, however, when removal of
the NV type is necessary such as when it will be
reassembled, be sure to return the R-retainer to the
proper center position, secure the fastening plates
with the end pieces, and then remove the NV type.

Specified Allowable Stroke
For the NV type, exceeding the specified stroke
(over-stroke) shall cause the raceway surface of
the rail to be damaged and the performance of the
STUDROLLER to drastically deteriorate. Be sure to
provide external mechanical stoppers.

Adjustment

Using the product with insufficient accuracy of the
mounting surface or before adjusting the preload will
cause the motion accuracy of the product to drop
and will have a negative influence upon product life
and accuracy. Make sure to assemble, install, and
adjust the product with care.

Caution against Excess Preload

It is essential to give preload on the Slide Way
products in order to assure rigidity and accuracy.
However, excess preload causes damage on the
raceways and roller cages/R-retainers.

On installation, please follow the installation
procedure and recommended torque on page A-8 ~ 9.

Operating Temperature
The NV type uses resin parts. Please use the
product in environments that are lower than 80°C .

Use as a Set

The accuracy of the rails has been matched within
each set. Note that the accuracy will be affected
when the rails of different sets are combined.

Cage Slippage

For the HV/HVW -SV/SVW type, the cage can
slip under high-speed motion, vertical application,
unbalanced-loading, and vibrating conditions. It is
advised that the stroke be set with sufficient margin
and an excessive preload should be avoided.

It is also recommended that the rails be cycled to
perform the maximum stroke several times, so that
the cage returns to its center position.

End Pieces

End pieces are attached to each end of the slide
way to prevent removal of the cage. Do not use
them as a mechanical stopper.

Knock Pin Hole

When using HVW - SVW type knock pin holes to
attach a slide way, please do the hole-machining on
the mounting surface after attaching the W type rail.
After machining, remove the chips completely and
wash as required.

AVM 3AITS




NIPPON B=eNRING

SLIDE WAY

NV TYPE [ A
—NV1,/NV2,/NV3—
(% STUDROLLER SystemJ
(1), L (1)
(N) MXP (N)
part number structure p B8+

example

150 g =
075§

example

specification
NV: standard
NVS: anti-corrosion

size

rail length

number of rollers

B

grease symbol (refer to page Eng-51)
blank: standard grease

-KGLA: lithium-based low dust generation grease
-KGU: urea-based low dust generation grease
-KGF: anti-fretting grease

with low temperature black chrome treatment

accuracy grade
blank: high

P: precision

UP: ultra precision

%Stainless steel rollers are
used for anti-corrosion model.
-LB is available as a custom
product except for high
precision, please contact

{

©

I

©

(

& |

1

High grade: A0 Precision grade (P): A-0d Ultra Precision grade (UP): A3
One set consists of 4 rails, 2 R-retainers, and 8 end pieces.

!
=
AVM 3dIs

NB for details. _ v
stroke roller | number of . . . basic load rating mass
T sy diameter | rollers major dimensions dynamic| static [ (one set) .
standard anti-corrosion ST D z L A B c MxP | N E F d G H T © Co size
mm mm mm mm mm mm mm mm mm mm mm mm mm N N g
NV 1020- 5Z |[NVS1020- 5Z 12 5 20 1X10 734 849 9 1020
1030- 7Z 1030- 72 23 7 30 2X10 1,250 1,690 13 1030
1040-11Z 1040-11Z 28 11 40 3%x10 1,720 2,540 18 1040
1050- 152 1050-15Z2 34 1.5 15 50 8.5 4 4.03 4x10| 5 1.8 M2 165 3 1.4 0.8 2,160 3,390 22 1050
1060- 192 1060-192 40 19 60 5X10 2,560 4,240 26 1060
1070-23Z 1070-23Z 45 23 70 6X10 2,960 5,090 31 1070
1080-27Z 1080-272 51 27 80 7%10 3,330 5,940 35 1080
NV2030- 5Z |NVS2030- 5Z 18 5 30 1X15 1,360 1,520 33 2030
2045- 9Z 2045- 92 25 9 45 2X15 2,330 3,050 49 2045
2060- 152 2060-15Z2 30 15 60 3x15 3,990 6,110 62 2060
2075- 192 2075-19Z2 40 19 75 4%X15 4,740 7,630 74 2075
2090-23Z 2090-23Z2 50 23 90 5%15 5,460 9,160 91 2090
2105-27Z 2105-272 65 2 27 105 12 6 57 6X15| 7.5 25 M3 255 44 2 1.2 6,160 | 10,600 103 2105
2120-33Z 2120-33Z2 70 33 120 7%15 6,830 | 12,200 120 2120
2135-37Z2 2135-37Z2 80 37 135 8X15 7,490 | 13,700 132 2135
2150-41Z2 2150-41Z 90 41 150 9%x15 8,130 | 15,200 149 2150
2165-472 2165-47Z2 95 47 165 10x15 9,370 | 18,300 161 2165
2180-512 2180-512 100 51 180 11X15 9,970 | 19,800 174 2180
NV3050- 9Z |NVS3050- 92 25 9 50 1X25 6,150 8,060 97 3050
3075-13Z2 3075-13Z2 48 13 75 2%25 8,440 | 12,100 140 3075
3100- 192 3100-192 60 19 100 3%x25 12,500 | 20,100 192 3100
3125-23Z2 3125-23Z2 83 23 125 4X25 14,400 | 24,200 245 3125
3150-292 3160292 | 90 | ° 29 | 150 | '8 8 | 865 5xzs| 125 | 35 | M4 | 331 6 1 31 1 2 Mga00] 28200 290 | 3150
3175-35Z2 3175-35Z 103 35 175 6X25 19,800 | 36,300 337 3175
3200-41Z2 3200-41Z 113 41 200 7%25 21,500 | 40,300 385 3200
3225-43Z2 3225-432 150 43 225 8X%x25 23,200 | 44,300 434 3225
1N=0.102kgf
A-12 A-13
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NV TYPE

—NV4, NV6,/NVO NV12—
B STUDROLLER System ]

part number structure

example

example

specification
NV: standard
NVS: anti-corrosion

size

St

rail length

number of rollers

grease symbol (refer to page Eng-51)
blank: standard grease

-KGLA: lithium-based low dust generation grease
-KGU: urea-based low dust generation grease
-KGF: anti-fretting grease

with low temperature black chrome treatment

accuracy grade
blank: high

P: precision

UP: ultra precision

%Stainless steel rollers are
used for anti-corrosion model.
-LB is available as a custom
product except for high
precision, please contact
NB for details.

NV12 is not supported with
UP class.

part number stroke _roller number of
diameter | rollers
standard anti-corrosion = 2 e = A B £
mm mm mm mm mm mm
NV 4080- 9Z |NVS4080- 92| 60 9 80
4120-172 4120-172 | 75 7 | 120
4160-232 4160-23Z | 105 23 | 160
4200-292 4200-29Z | 130 4 20 | 200 | % 1| 1065
4240-37Z 4240-37Z | 143 37 | 240
4280-432 4280-43Z | 170 43 | 280
NV 6100- 9Z |NVS6100- 92| 63 9 | 100
6150-152 6150-152 | 85 5 | 150
6200-192 6200-19Z | 135 19 | 200
6250-252 6250-25Z | 158 6 25 | 250 | 31 15 | 15.15
6300-312 6300-31Z| 180 31 300
6350-352 6350-35Z | 230 35 | 350
6400-392 6400-39Z | 275 39 | 400
NV 9200-132 — 120 13 | 200
9300-212 - 170 21 300
9400-29Z - 220 9 20 | 400 | 2 | 215
9500-35Z - 300 35 | 500
NV12300-152 - 180 15 | 300
12400-212 — 230 21 400
12500-27Z — 280 12 27 | 500 | B 28 | 285
12600-31Z - 380 31 600

A-14

4 )
(1), L (M
(N) MXP (N)
B-8.
uil
n /L n n
u ! ) .
I & | © o |
i 1/ i T
High grade: A-02 Precision grade (P): A-03 Ultra Precision grade (UP): A-o§
One set consists of 4 rails, 2 R-retainers, and 8 end pieces.
_ J
i basic load rating mass
) dynamic| static | (one set) &0
MXP N E F d G H T C Co
mm mm mm mm mm mm mm N N g
1X40 12,100 | 15,700 265 4080
2X40 20,700 | 31,500 400 4120
3X40 28,500 | 47,200 530 4160
ax4o] 20 | 45 | MS |43 8 | 42 1 2 ITaN00] 55100] 660 | 4200
5X40 39,000 | 70,900 800 4240
6X40 45,600 | 86,600 930 4280
1X50 29,600 | 37,500 650 6100
2X50 50,900 | 75,100 970 6150
3%50 60,600 | 93,900 | 1,300 6200
4X50| 25 6 M6 5.2 9.5 5.2 3 69,800 | 112,000 | 1,620 6250
5% 50 87,400 | 150,000 | 1,940 6300
6%50 95,800 | 169,000 | 2,360 6350
7 %50 104,000 | 187,000 | 2,780 6400
1X100 96,100 | 128,000 | 2,720 9200
2X100 143,000 | 213,000 | 4,080 9300
3x100] °° 9 | M8 | 68 11051 62 | 4 Hgro00[298,000] 5440 | 9400
4%x100 226,000 | 384,000 | 6,790 9500
2%X100 228,000 | 317,000| 6,770 12300
3%x100 271,000 | 397,000 | 9,040 12400
axio0] 20 | 12 | M0 | 85 | 135 ) 82 | 4 155 000]655000] 11,300 | 12500
5x100 391,000 | 635,000 | 13,560 12600
1N0.102kgf
A-15
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NIPPON B=eNRING

SLIDE WAY

( )

NVS-RNS TYPE

—Special Environments Type—

NV-RN TYPE

—All Steel Type—
[@® STUDROLLER System

(M), L m

part number structure

[}
@
examp:e 200 EE d ‘ m
example - I} = =
e [(© | © © ) | :
*
specification P // P P D <
stftaan?i(-jcaorr[rjosion [] \@} /| \@} \@}
grease symbol (refer to page Eng-51)
blank: standard grease
E— T e High: A-03 Precision (P): A-o§ Ultra Precision (UP): A-o§
sage tyoe -KGF: anti-fretting grease One set consists of 4 rails, 2 roller cages, and 8 end pieces.
::i;i%@g;gé;jg;igéf; with low temperature black chrome treatment #Stainlens steel rollers arc
steel roller accuracy grade gl-anrke:cri]isgign _“fg‘?sfogvi,?fgﬁgr;fE%E”;{%iﬁ
number of rollers UPL:)ultra precision Bﬁgsiii}n%feea%te fgcrm%gcr%
NB for details. _ v
stroke | roller | number L . basic load rating mass
DI diameter|of rollers major dimensions dynamic static (one set) .
special environments all steel ST D V4 L A B C MXP N E F d G H T C Co S8
type type mm mm mm mm | mm [ mm mm mm | mm mm | mm | mm | mm N N g
NVS2030-BNS 7Z |NV 2030-BRN 7Z 15 7 30 1X15 2,320 3,050 30 2030
2045-RNS112Z2 2045-RN11Z 20 11 45 2X15 3,190 4,580 44 2045
2060-RNS13Z 2060-RN13Z 30 13 60 3%15 3,190 4,580 58 2060
2075-RNS17Z2 2075-RN17Z 40 17 75 4%x15 4,000 6,110 73 2075
2090-RNS21Z2 2090-RN21Z2 50 21 90 5%X15 4,760 7,630 87 2090
2105-RNS23Z 2105-RN23Z 65 2 23 105 12 6 57 | 6X15 25 | M3 | 255 | 44 2 1.2 5,490 9,160 101 2105
2120-RNS27Z2 2120-RN27Z 70 27 120 7X15 6,190 10,600 115 2120
2135-RNS31Z 2135-RN31Z 80 31 135 8% 15 6,870 12,200 130 2135
2150-RNS33Z2 2150-RN33Z 90 33 150 9X15 6,870 12,200 144 2150
2165-RNS372 2165-RN372Z 95 37 165 10x15 7,530 13,700 158 2165
2180-RNS43Z 2180-RN43Z 100 43 180 11x15 8,800 16,800 173 2180
NVS3050-BRNS 9Z |NV 3050-RN 9Z 20 9 50 1X25 6,150 8,060 102 3050
3075-RNS13Z 3075-RN13Z 38 13 75 2X25 8,460 12,100 151 3075
3100-RNS17Z2 3100-RN17Z 55 17 100 3%x25 10,600 16,100 200 3100
3125-RNS21Z2 3125-RN21Z 70 21 125 4%X25 12,600 20,100 249 3125
3150-ANS25Z | 3150-RN25Z | 85 | ° 25 | 150 | 8| 8 | 885 [5xzs 35 | M4 1331 6 | 311 2 4500 24,200 207 3150
3175-RNS29Z2 3175-RN29Z 103 29 175 6X25 16,400 28,200 346 3175
3200-RNS33Z2 3200-RN33Z 113 33 200 7%X25 18,200 32,200 395 3200
3225-RNS35Z2 3225-RN35Z 150 35 225 8% 25 19,900 36,300 443 3225
NVS4080-BNS 9Z |NV 4080-RN 9Z 58 9 80 1X40 12,100 15,700 269 4080
4120-RNS17Z 4120-RN17Z 60 17 120 2%X40 20,800 31,500 405 4120
4160-RNS21Z 4160-RN21Z 98 21 160 3%X40 24,800 39,300 536 4160
4200ANS27Z | 4200RN27z | 115 | ¢ [ 27 [ 200 | 22 | " 1985 4xa0 45 | M5 | 431 8 | 421 2 35500 55,100 670 4200
4240-RNS31Z 4240-RN31Z 143 31 240 5%40 35,800 63,000 801 4240
4280-RNS37Z2 4280-RN37Z 170 37 280 6 x40 39,200 70,900 935 4280
*Some specification values are different from those of NV standard type. Please contact NB for details. 1N=0.102kgf
A-16 A-17



NIPPON BENRING SLIDE WAY

HV TYPE [ )
—HV2 "HV3—
M), L m
(N) MxP (N)

part number structure ‘

e AT S "m (® & © E o

(]
[
=]
m
x 5
< <
I © | © O
a{ileclflcaélog grease symbol (refer to page Eng-51) - 1 - -
HVSstan' ard blank: standard grease
HVS: anti-corrosion | -KGLA: lithium-based low dust generation grease
-KGU: urea-based low dust generation grease . 0 - 0 . 0
B -KGF: anti-fretting grease High grade: A-02 Precision grade (P): A-o.1 Ultra Precision grade (UP): A-0.1
with low temperature black chrome treatment  *Stainiess steel rollers are One set consists of 4 rails, 2 R-retainers, and 8 end pieces.
used for anti-corrosion model.

rail length
et accuracy grade tp:lank: high -(rLeEfieizstgvDaai‘lga%gg)s a custom
number of rollers U'F’L?I—L'Jal(t:;glgpecision Sﬁggié?otn,eg(\:eeaoste fg[;n%gcrg
NB for details. o v
part number stroke | roller | number major dimensions basic load rating mass
diameter | of rollers dynamic static (one set) &z
. . ST D 4 L A B (¢} MXP N E F d G H T (¢} Co
S i o] mm mm mm mm mm mm mm mm mm mm mm mm mm N N g

HV 2030- 6Z | HVS 2030- 62 22 6 30 1X15 1,850 2,290 30 2030
2045-10Z 2045-10Z 28 10 45 2X15 2,760 3,810 44 2045
2060-14Z 2060-14Z 34 14 60 3X15 3,600 5,340 59 2060
2075-17Z 2075-17Z 46 17 75 4X15 4,000 6,110 73 2075
2090-21Z2 2090-21Z2 52 21 90 5X%X15 4,760 7,630 87 2090
2105-24Z2 2105-24Z2 64 2 24 105 12 6 5.7 6X15 7.5 25 M3 2.55 4.4 2 1.2 5,490 9,160 101 2105
2120-28Z 2120-28Z2 70 28 120 7X15 6,190 10,600 116 2120
2135-30Z2 2135-30Z2 88 30 135 8X15 6,530 11,400 130 2135
2150-34Z 2150-34Z2 94 34 150 9X15 7,200 12,900 144 2150
2165-382 2165-382 100 38 165 10%x15 7,850 14,500 158 2165
2180-43Z 2180-43Z2 100 43 180 11X15 8,490 16,000 173 2180

HV 3050- 8Z | HVS 3050- 82 31 8 50 1X25 6,150 8,060 102 3050
3075-11Z2 3075-112 56 11 75 2X25 7,330 10,000 150 3075
3100-16Z2 3100-16Z2 64 16 100 3X25 10,600 16,100 200 3100
3125-20Z2 3125-20Z2 80 20 125 4X25 12,600 20,100 249 3125
3150-25Z 3150-25Z2 88 25 150 5X%25 14,500 24,200 298 3150
3175-282 3175-282 113 28 175 6X25 16,400 28,200 346 3175
3200-33Z 3200-33Z 121 3 33 200 18 8 8.65 7X25 125 35 M4 3.3 6 3.1 2 18,200 32,200 396 3200
3225-37Z2 3225-37Z2 137 37 225 8X%25 19,900 36,300 445 3225
3250-42Z2 3250-42Z2 145 42 250 9X25 22,500 42,300 494 3250
3275-45Z 3275-45Z 170 45 275 10%x25 23,300 44,300 542 3275
3300-50Z2 3300-50Z2 178 50 300 11X25 25,700 50,400 592 3300
3325-53Z2 3325-53Z2 203 53 325 12%x25 26,500 52,400 640 3325
3350-582 3350-582 211 58 350 13%x25 28,900 58,400 690 3350

1N=0.102kgf
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NIPPON BENRING SLIDE WAY

HV TYPE [ )
—HV4-—
M), L ©)
(N) MxP (N)

part number structure ‘

examplem =) - Y4- /)
example VB EES _ E [] @ // @ @ D

(]
[
=]
m
=
8 %
/ / / / /
SpEEliEEen grease symbol (refer to page Eng-51) [] \@} /) \@} \@}
HV: standard blank: standard grease
HVS: anti-corrosion | -KGLA: lithium-based low dust generation grease
-KGU: urea-based low dust generation grease . 0 . 0 . 0
o -KGF: anti-fretting grease High grade: A-02 Precision grade (P): A-o.1 Ultra Precision grade (UP): A-0.1
with low temperature black chrome treatment ¢Stainless steel rollers are One set consists of 4 rails, 2 R-retainers, and 8 end pieces.
rail length l(Jrz?grf% agtgiécgr%o)sion model.
accuracy grade gl'aggcri]:i;giohn -LBis avDaiIabIe as a custom
number of rollers UP: ultra precision B;ggié%n,eé?eeapste fg[;n%gcr%
NB for details. - J
10 VIS stroke | roller | number TR GRS basic load rating mass
P diameter | of rollers . dynamic static (one set) &z
n " ST D 4 L A B (¢} MXP N E F d G H T (¢} Co
standard e mm mm mm mm mm mm mm mm mm mm mm mm mm N N g
HV 4080- 9Z | HVS 4080- 9Z 64 9 80 1X40 12,100 15,700 270 4080
4120-15Z2 4120-15Z 82 15 120 2x40 18,700 27,500 404 4120
4160-20Z 4160-20Z 110 20 160 3x40 24,800 39,300 536 4160
4200-25Z2 4200-25Z 138 25 200 4x40 28,600 47,200 669 4200
4240-312 4240-312 155 31 240 5X40 34,000 59,000 802 4240
4280-362 4280-362 183 4 36 280 22 11 10.65 6X40 20 4.5 M5 4.3 8 4.2 2 39,200 70,900 935 4280
4320-422 4320-422 201 42 320 7X40 44,200 82,700 1,070 4320
4360-472 4360-472 229 47 360 8X40 47,500 90,600 1,210 4360
4400-52Z2 4400-52Z2 257 52 400 9X40 52,200 102,000 1,340 4400
4440-58Z2 4440-58Z2 274 58 440 10%x40 56,900 114,000 1,470 4440
4480-63Z2 4480-63Z2 302 63 480 11%x40 59,900 122,000 1,600 4480
1N=0.102kgf
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SV TYPE

—SV1/8v2—-

SLIDE WAY

( M)

M, L (T

MXP (N)

part number structure

ko] .

example

H

(o | ©® _© ) e
©

AVM 3AITS

example
specification grease symbol (refer to page Eng-51)
SV: standard o
SVS: anti-corrosion -t|)<lgrL“/§fH?htiirrn]-dbgsrgd%ﬁ?ﬁgeneration grease [:[ / / @\r @} D -
-KGU: urea-based low dust generation grease T ' ' V)
S -KGF: anti-fretting grease o o o
with low temperature black chrome treatment  ¢Stainless steel rollers are High grade: A-02 Precision grade (P): A-o.1 Ultra Precision grade (UP): A-o.
rail length : l(JrSé?grf% gggécg_fgs‘on model. One set consists of 4 rails, 2 roller cages, and 8 end pieces.
accuracy grade gl'aggcri“sgiohn -LB is available as a custom
number of rollers UP: ultra precision S;ggié?otn%?eeapste fg(;nqlagcq
NB for details. _ )
stroke roller | number . . . basic load rating mass
R diameter |of rollers e cllieries dynamic| static | (one set) o
. . ST D z L A B C MXP N E F d G H T (¢} Co
standard anti-corrosion
mm mm mm mm mm mm mm mm mm mm mm mm mm N N g
SV 1020-5Z SVS 1020-5Z2 12 5 20 1X10 464 476 11 1020
1030-7Z 1030-7Z 20 7 30 2X10 641 714 14 1030
1040-10Z2 1040-102 27 10 40 3%10 959 1,190 18 1040
1050-13Z2 1050-13Z2 32 1.5 13 50 8.5 4 3.8 4%x10| 5 1.8 M2 1.65 3 1.4 0.8 1,100 1,420 22 1050
1060-16Z2 1060-16Z2 37 16 60 5%10 1,380 1,900 26 1060
1070-192 1070-192 42 19 70 6X10 1,510 2,140 30 1070
1080-21Z 1080-21Z 50 21 80 7%10 1,650 2,380 34 1080
SV 2030-5Z2 SVS 2030-5Z2 18 5) 30 1X15 1,090 1,170 28 2030
2045-8Z2 2045-8Z2 24 8 45 2X15 1,900 2,340 42 2045
2060-11Z 2060-11Z 30 11 60 3%X15 2,270 2,930 55 2060
2075-13Z 2075-13Z2 44 13 75 4%X15 2,620 3,510 69 2075
2090-16Z 2090-16Z 50 16 90 5%X15 3,280 4,680 83 2090
2105-18Z 2105-182 64 2 18 105 12 6 55 6X15| 7.5 25 M3 2.55 4.4 2 1.2 3,590 5,270 96 2105
2120-21Z 2120-21Z 70 21 120 7%15 3,900 5,860 110 2120
2135-23Z 2135-23Z2 84 23 135 8X15 4,210 6,440 123 2135
2150-26Z 2150-26Z2 90 26 150 9X15 4,790 7,610 137 2150
2165-29Z2 2165-29Z2 95 29 165 10X 15 5,080 8,200 151 2165
2180-32Z 2180-32Z| 100 32 180 11X15 5,640 9,370 165 2180
1N=0.102kgf
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SLIDE WAY

SV TYPE [ )
—SV3./5V4—
M, L (T
s (N) MxP (N)
part number structure p B-8.1
[}
example BN . H G
RAS 5
example - g ; ; w =
w — >
© © © of oM Hgmeul | %
g{\)/ecificadtiog b
. standar
sl grease symbol (refer to page Eng-51)
SVS: anti- blank: standard grease @\r Jé\r @\r -
CAMESION -KGLA: lithium-based low dust generation grease N N2 et
-KGU: urea-based low dust generation grease T )
-KGF: anti-fretting grease o o o
rail length with low temperature black chrome treatment i Stainless steel rollers are High grade: A-o2 Precision grade (P): A-o1 Ultra Precision grade (UP): A-o1
cage type accuracy grade  blank: high used for anti-corrosion model. One set consists of 4 rails, 2 roller cages, and 8 end pieces.

blank: standard cage

RA: aluminum cage, standard roller
RAS: aluminum cage, stainless steel roller

P: precision
UP: ultra precision

number of rollers

(refer to page A-5)

-LB is available as a custom
product except for high
precision, please contact

NB for details. _ J
stroke roller | number L . basic load ratin, mass
part number Sereieien alias major dimensions dynamic static (one set) ,
) . ST D z L A B © MXP | N E F d G H T € Co size
standard anti-corrosion
mm mm mm mm mm mm mm mm mm mm mm mm mm N N g

SV 3050-7Z2 SVS 3050-7Z 28 7 50 1X25 3,490 | 3,890 94 3050
3075-10Z 3075-10Z2 48 10 75 2X25 5,230 | 6,490 135 3075
3100-14Z 3100-142 58 14 100 3%X25 6,810 | 9,080 187 3100
3125-17Z 3125-17Z 78 17 125 4%x25 7,560 | 10,300 234 3125
3150-21Z 3150-21Z2 88 21 150 5%X25 9,000 | 12,900 281 3150
3175-24Z 3175-24Z| 105 24 175 6X25 10,300 | 15,500 327 3175
3200-28Z 3200-28Z| 115 3 28 200 18 8 8.3 7%x25| 125 3.5 M4 3.3 6 3.1 2 11,700 | 18,100 374 3200
3225-31Z 3225-31Z| 135 31 225 8%25 12,300 | 19,400 421 3225
3250-35Z 3250-35Z| 145 35 250 9% 25 13,600 | 22,000 468 3250
3275-38Z 3275-38Z| 165 38 275 10x25 14,800 | 24,600 514 3275
3300-42Z 3300-42Z| 175 42 300 11X25 16,000 | 27,200 561 3300
3325-45Z 3325-45Z| 195 45 325 12X 25 16,600 | 28,500 608 3325
3350-49Z 3350-49Z | 205 49 350 13X 25 17,800 | 31,100 655 3350

SV 4080-7Z2 SVS 4080-7Z 58 7 80 1X40 7,110 | 7,920 255 4080
4120-11Z 4120-11Z 82 11 120 2X40 10,600 | 13,200 385 4120
4160-15Z 4160-15Z| 105 15 160 3X40 13,800 | 18,400 510 4160
4200-19Z 4200-19Z| 130 19 200 4X40 16,800 | 23,700 635 4200
4240-23Z 4240-23Z| 150 23 240 5X40 19,700 | 29,000 770 4240
4280-27Z 4280-27Z| 175 4 27 280 22 11 10.2 6x40| 20 45 M5 4.3 8 4.2 2 22,400 | 34,300 905 4280
4320-31Z 4320-31Z| 200 31 320 7 %40 25,100 | 39,600 | 1,020 4320
4360-35Z 4360-35Z | 225 35 360 8X40 27,600 | 44,800 | 1,160 4360
4400-39Z 4400-39Z| 250 39 400 9X40 30,200 | 50,100 | 1,280 4400
4440-43Z 4440-43Z| 270 43 440 10X40 32,600 | 55,400 | 1,410 4440
4480-47Z 4480-47Z| 295 47 480 11X40 35,000 | 60,700 | 1,540 4480

1N=0.102kgf
A-24 A-25




NIPPON B=eNRING

SLIDE WAY

SV TYPE [ )
—8V6,/8SV9—
M, L (M
= (N) MXP (N)
part number structure p B-8.1
(2}
H [
example NRAS| i =
example s]s]- E ‘ m ‘ ; — | ;%
© o o | [[fige |
SVS: anti- grease symbol (refer to page Eng- / /
corrosion t|)<IgrL“/§ H?htiirrn]-db&a]srgd%v??ﬁ generation grease @\r @\r @\r
-KGU: urea-based low dust generation grease T )
-KGF: anti-fretting grease ) o o o o o
rail length with low temperature black chrome treatment i Stainless steel rollers are High grade: A-o2 Precision grade (P): A-o1 Ultra Precision grade (UP): A-o1
cage type SeeuiERy EEeR  [EERLS i used for anti-corrosion model. One set consists of 4 rails, 2 roller cages, and 8 end pieces.
blank: standard cage P: precision _(rLeéeir o DaF%ﬁ's) "
RA: aluminum cage, standard roller UP: ultra precision orodsu?:\{aleaxc% Sf ?Ocruiiogmh
RAS: aluminum cage, stainless steel roller number of rollers precision, please contact
NB for details. _ J
stroke roller | number . . . basic load rating mass
R diameter |of rollers s cllieries dynamic| static | (one set) o
. . ST D 4 L A B C MXP N E F d G H T (¢} Co
standard anti-corrosion
mm mm mm mm mm mm mm mm mm mm mm mm mm N N g
SV 6100-8Z SVS 6100-8Z2 55 8 100 1X50 20,700 [ 23,600 628 6100
6150-12Z 6150-12Z 85 12 150 2Xx50 28,500 | 35,500 942 6150
6200-16Z 6200-16Z 120 16 200 3X50 35,700 | 47,300| 1,260 6200
6250-20Z 6250-20Z 150 20 250 4X50 42,500 | 59,200| 1,570 6250
6300-24Z 6300-24Z 185 6 24 300 31 15 14.2 5X50| 25 6 M6 5.2 9.5 5.2 3 49,000 71,000| 1,880 6300
6350-282 6350-28Z2 215 28 350 6X50 55,300 | 82,800 | 2,200 6350
6400-32Z 6400-32Z 245 32 400 7X50 61,400 | 94,700| 2,510 6400
6450-36Z 6450-36Z 280 36 450 8x50 67,300 | 106,000 | 2,830 6450
6500-40Z2 6500-40Z2 310 40 500 9X50 73,100 | 118,000 | 3,140 6500
6600-49Z 6600-49Z 360 49 600 11X50 84,200 | 142,000 | 3,770 6600
SV 9200-10Z |SVS 9200-10Z2 115 10 200 1X100 60,900 | 70,700| 2,720 9200
9300-15Z 9300-15Z 175 15 300 2X100 79,300 | 98,900 | 4,030 9300
9400-20Z 9400-20Z 235 20 400 3x100 104,000 | 141,000 | 5,380 9400
9500-25Z 9500-25Z2 295 25 500 4X100 120,000 | 169,000 | 6,700 9500
9600-30Z2 9600-30Z 355 9 30 600 44 22 20.2 5X100| 50 9 M8 6.8 10.5 6.2 4 143,000 | 212,000 | 8,050 9600
9700-35Z2 9700-35Z 415 35 700 6X100 158,000 | 240,000 | 9,230 9700
9800-40Z 9800-40Z 475 40 800 7x%100 180,000 | 282,000 | 10,500 9800
9900-45Z2 9900-45Z 535 45 900 8X100 193,000 | 311,000 | 11,900 9900
91000-50Z2 91000-50Z| 595 50 1,000 9X100 214,000 | 353,000 | 13,000 91000
1N=0.102kgf
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SV TYPE [ )
—SVia—-
M, L (M
| (N) MXP (N)
part number structure P B-8;

SEWB sys | 12[5008 172 8 )
SV 125008 10z © © © T et
} —o

AVM 3AITS

specification

SV: standard /[ /,

S n grease symbol (refer to page Eng-51) @\f lé\f @\r -

SVS: anti-corrosion | blank: standard grease N — 1} N — N = Q
-KGLA: lithium-based low dust generation grease

size -KGU: urea-based low dust generation grease i 0 . 0
-KGF: anti-fretting grease %Stainless steel rollers are High grade: A-02 Precision grade (P): A-o:

used for anti-corrosion model. One set consists of 4 rails, 2 roller cages, and 8 end pieces.
(refer to page A-5)

-LB is available as a custom
product except for high

rail length with low temperature black chrome treatment

accuracy grade blank: high

number of rollers P: precision precision, please contact
NB for details. _ J
stroke roller | number - . basic load ratin; mass
R diameter |of rollers e el dynamic statiz (one set) .
) . ST D z L A B © MXP | N E F d G H T € Co size
standard anti-corrosion
mm mm mm mm mm mm mm mm mm mm mm mm mm N N g
SV12300-10Z |SVS12300-10Z 200 10 300 2X100 124,000 | 145,000 | 6,880 12300
12400-14Z 12400-142 240 14 400 3X100 162,000 | 203,000 | 9,090 12400
12500-17Z 12500-172 320 17 500 4x100 180,000 | 232,000 | 11,400 12500
12600-21Z2 12600-21Z 360 21 600 5X100 214,000 | 290,000 | 13,700 12600
12700-24Z 12700-24Z2 440 24 700 6X100 247,000 | 348,000 | 15,800 12700
12800-282 1280028z | 480 | '° [ 28 goo | 8z 7xi00] ° | 12 | M10 | 85 | 1351 82 | 4 [579000]406,000] 18,200 | 12800
12900-31Z2 12900-31Z 560 31 900 8x100 294,000 | 435,000 | 20,500 12900
121000-34Z2 121000-34Z| 640 34 1,000 9X100 324,000 | 493,000 | 22,800 | 121000
121100-38Z2 — 680 38 1,100 10x100 354,000 | 551,000 | 25,000 | 121100
121200-42Z2 — 720 42 1,200 11Xx100 382,000 | 609,000 | 27,300 | 121200

1N=0.102kgf
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HVW TYPE

Upgraded model

part number structure

example 2008

example 090f

specification
HVW: standard
HVWS: anti-carrosion

size

rail length

number of rollers

o |

grease symbol (refer to page Eng-51)
blank: standard grease

-KGLA: lithium-based low dust generation grease
-KGU: urea-based low dust generation grease
-KGF: anti-fretting grease

with low temperature black chrome treatment

blank: high
P: precision
UP: ultra precision

accuracy grade

%Stainless steel rollers are

used for anti-corrosion model.
(refer to page A-6)
-LB is available as a custom
product except for high
precision, please contact
NB for details.

part number stroke .roIIer number
diameter|of rollers
standard anti-corrosion S v “ L i G 2 i c LA
mm [ mm mm | mm | mm | mm | mm | mm | mm mm

HVW 2030- 6Z |[HVWS 2030- 6Z | 22 6 30 1X15
2045-10Z2 2045-10Z | 28 10 45 2%x15
2060-14Z 2060-14Z | 34 14 60 3%x15
2075-17Z 2075-17Z | 46| 2 17 75|65 | 05| 24 |114| 57 | 19 | 4X15
2090-21Z2 2090-21Z | 52 21 90 5x15
2105-242 2105-24Z | 64 24 | 105 6%X15
2120-28Z 2120-28Z | 70 28 | 120 7%X15

HVW 3050- 8Z |[HVWS 3050- 82| 3t 8 50 1X25
3075-11Z2 3075-11Z | 56 11 75 2%x25
3100-16Z2 3100-16Z | 64 16 | 100 3%X25
3125-20Z2 3125-20Z | 80| 3 20 | 125 | 85 | 05 | 36 | 17.3|865| 29 | 4X25
3150-25Z2 3150-25Z | 88 25 | 150 5%25
3175-282 3175-28Z | 113 28 | 175 6X%25
3200-33Z2 3200-33Z | 121 33 | 200 7%25

HVW 4080- 9Z |[HVWS 4080- 9Z | 64 9 80 1X40
4120-15Z 4120-15Z | 82 15 | 120 2X40
4160-20Z 4160-20Z | 110 20 | 160 3x%40
4200-252 4200252 | 138 | ¢ [ 25 [ 200 'O| 05 | 44 | 2131065 35 a0
4240-31Z 4240-31Z | 155 31 | 240 5x%40
4280-36Z 4280-36Z | 183 36 | 280 6 %40

A-30

( M
o (N2) Ma2 X P3 (N2) |
P3 d2 $H
/mwck pin hole) W= T
ke
: S JE7Y o 7
[ . , , , L D= =t
" ©O— 00O OB 60 6© ] @ g o  1HF ix
—© © © © ©— :
P2
(N1) M1 X P2 | (N1)
wll L (T
_ J
TR GRS basic load rating | mass
) dynamic| static [(one set) &0
N1 F di G H M2X P3 N2 d2 T (e} Co
mm mm | mm | mm mm mm mm mm N N g
- 1,850 | 2,290 30 2030
1X15 2,760 | 3,810 45 2045
2%x15 +0.010 3,600 | 5,340 59 2060
75 | M3 | 255 | 44 2 3x15 15 0 1.2 4,000 | 6,110 74 2075
4%x15 4,760 | 7,630 88 2090
5x15 5490 | 9,160 102 2105
6x15 6,190 | 10,600 117 2120
= 6,150 | 8,060 104 3050
1X25 7,330 | 10,000 152 3075
2%25 +0.012 10,600 | 16,100 202 3100
125 | M4 | 33 6 3.1 3X25 25 | 40 2 12,600 | 20,100 251 3125
4%X25 14,500 | 24,200 301 3150
5%25 16,400 | 28,200 349 3175
6X25 18,200 | 32,200 399 3200
- 12,100 | 15,700 273 4080
1X40 18,700 | 27,500 408 4120
2X40 24,800 | 39,300 542 4160
20| M5 | 43| 8 | 42 maugn | 40 | 58| 2 28600 [ 47.200 [ 675 | 4200
4 %40 34,000 | 59,000 810 4240
5x40 39,200 | 70,900 943 4280
1N=0.102kgf
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SVW TYPE

SLIDE WAY

( )

(N2) M2XP3 (N2)

P3 de H
(knock pin hole)

_mw %—@4@%@\4@ & ’

grease symbol (refer to page Eng-51)
blank: standard grease Q
-KGLA: lithium-based low dust generation grease = t
-KGU: urea-based low dust generation grease

-KGF: anti-fretting grease (N1) A

part number structure

example

example

B1 Ba
P1
S,
T
|
|
d1
F
B2
AVM 3AITS

sl
L
1]

specification
SVW: standard
SVWS: anti-
corrosion

#Stainless steel rollers are
used for anti-corrosion model.

rail length with low temperature black chrome treatment (refer to page A-5)
" accuracy grade blank: high Aluminum cage is not available M t L T 1
cage type P: precision for size 1 and 2.

blank: standard cage
RA: aluminum cage, standard roller
RAS: aluminum cage, stainless steel roller

UP: ultra precision

number of rollers

-LB is available as a custom
product except for high
precision, please contact

NB for details. _ J
part number stroke lroller number major dimensions basic _Ioad ratiqg mass
diameter |of rollers dynamic| static | (one set) .
) . ST| D |z | L|A]| t |B|B]| c]| P |[MxP: Ne | F | | G | H | MexPs| N2 | 2 | T € Co size
standard anti-corrosion
mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm mm N N g
SVW 1020- 5Z | SVWS 1020- 5Z| 12 5 20 1X10 - 464 476 11 1020
1030- 7Z 1030- 7Z| 20 7 30 2x10 1X10 641 714 14 1030
1040-10Z 1040-10Z| 27 10 | 40 3x10 2x10 0010 959 [ 1,190 [ 18 1040
1050-13Z 1050-13Z| 32| 1.5 13 50| 45| 05 17 76| 38134 | 4%X10 5 M2 |165 | 3 1.4 3x10 10 |2 © 0.8 1,100 1,420 22 1050
1060-16Z 1060-16Z2| 37 16 60 5%10 4%x10 1,380 1,900 26 1060
1070-19Z 1070-19Z| 42 19 70 6Xx10 5X10 1,510 2,140 30 1070
1080-21Z 1080-21Z| 50 21 80 7%10 6x10 1,650 | 2,380 34 1080
SVW 2030- 5Z | SVWS 2030- 5Z| 18 5 30 1X15 = 1,090 1,170 28 2030
2045- 8Z 2045- 8Z| 24 8 45 2%x15 1X15 1,900 | 2,340 42 2045
2060-11Z 2060-11Z| 30 11 60 3%x15 2x15 +0010 2,270 | 2,930 55 2060
2075-13Z 2075-13Z| 44| 2 13 75| 65| 05 24 |11 55 (19 4X15 75| M3 | 255 | 44 2 3X15 15 |3 0 1.2 2,620 3,510 69 2075
2090-16Z 2090-16Z| 50 16 90 5%15 4%x15 3,280 | 4,680 83 2090
2105-18Z 2105-18Z| 64 18 | 105 6%15 5%15 3,590 | 5,270 96 2105
2120-21Z 2120-21Z| 70 21 | 120 7%15 6x15 3,900 | 5,860 110 2120
SVW 3050- 7Z|SVWS 3050- 7Z| 28 7 50 1X25 = 3,490 | 3,890 94 3050
3075-10Z 3075-10Z| 48 10 75 2%25 1x25 5,230 | 6,490 135 3075
3100-14Z 3100-14Z| 58 14 | 100 3%x25 2%25 +0012 6,810 | 9,080 187 3100
3125-17Z 3125-17Z| 78 | 3 17 | 125 | 85| 05 | 36 |16.6 | 83 |29 4%X25 125 | M4 | 33 6 3.1 3x25 25 (40 2 7,560 | 10,300 234 3125
3150-21Z 3150-21Z| 88 21 | 150 5% 25 4X25 9,000 | 12,900 281 3150
3175-24Z 3175-24Z| 105 24 | 175 6X%25 5X%25 10,300 | 15,500 327 3175
3200-28Z2 3200-28Z| 115 28 | 200 7%X25 6 X 25 11,700 | 18,100 374 3200
SVW 4080- 7Z | SVWS 4080- 7Z| 58 7 80 1X40 = 7,110 | 7,920 255 4080
4120-11Z 4120-11Z| 82 11 | 120 2x40 1X40 10,600 | 13,200 385 4120
4160-15Z2 4160-15Z| 105 15 | 160 3%x40 2X40 +9012 13,800 | 18,400 510 4160
4200-192 4200-19z] 130 | 4 [ 19 [200 | 'O | 05 | 44204110235 Mido 20 | M5 143 18 |42 maiag | 0P 2 16800 | 23700 | 635 | 4200
4240-232 4240-23Z| 150 23 | 240 5% 40 4X40 19,700 | 29,000 770 4240
4280-27Z 4280-27Z| 175 27 | 280 6% 40 5x40 22,400 | 34,300 905 4280
1N0.102kgf
A-32 A-33
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SLIDE TABLE

The NB slide table is a precision table equipped with a slide way.
Its high-precision and low-friction characteristics make it well
suited for use in electronics automatic-assembly machines, optical

measurement devices, etc.

STRUCTURE AND ADVANTAGES

The NB slide table consists of a slide way
sandwiched between an accurately machined table
and a bed. Stoppers are provided inside the table.

STUDROLLER system

The STUDROLLER system (slideway NV type) that
prevents roller slippage is used for the linear motion
part of NVT (S) type and NYT (S) type.
Upgraded Model

For the linear motion components of HVT (S) and
HYT (S) types, we use a Slideway HV type which is
a product with improved performance that has been
redesigned from the conventional product (SV type).
High Accuracy

The mounting surfaces of the table and bed are
precision finished to ensure high precision linear
motion, resulting in a high performance slide way.
Low Friction

Its non-recirculating mechanism provides stable
motion at from low to high speeds.

Figure A-18 Structure of NVT type

Compact and High Rigidity
Being designed compactly, the NB slide table holds
the high load capacity and high rigidity characteristics.

No Need for Adjustment

The table is carefully assembled so that the
accuracy and preload are optimized, it can be used
immediately without any further adjustment.

Ease of Mounting

Standardized mounting holes are provided in the
table and bed. High precision linear motion can be
achieved simply by mounting.

anti-corrosion - surface treatment
The anti-corrosion model combines a corrosion-
resistant slideway with a table and bed made of
stainless steel or aluminum alloy.

In addition to the anti-corrosion model, you can
select the LB model with low-temperature black
chrome treatment. To enhance the rust prevention
effect, surface treatment is applied to the slideway
rail and steel parts other than aluminum alloy, and the
end pieces and screws are made of stainless steel.

Figure A-19 Structure of NYT type

~

-~

stopper

slide way
HV-SV type

adjustment
screw

TYPES

NVT-NVTS type CISINEEEIEIESEEDY

P.A-38
NYT-NYTS type CISINEREIEISEEDY

.
N -
\' f P.A-42

HVT-HVTS type, SVT-SVTS type

P.A-46
HYT-HYTS type, SYT-SYTS type

P.A-50

SPECIFICATION

The NVT type slide table incorporates the NV type
slide way. The table and bed have been precision
machined to provide a high degree of accuracy
and the product can be used, without any need for
troublesome accuracy or preload adjustments.

In the NVTS type, the anti-corrosion NVS type
slide way is sandwitched between an accurately
machined aluminum table and bed.

The NYT/NYTS type is a thin, compact slide table,
utilizing the studroller system. Either tapped or
counterbore mounting type (D type) is available.

The anti-corrosion type NYTS slide table is made of
all stainless steel components except for R-retainer.

Between the precision-ground table and bed, the
HVT type has a performance-enhanced HV type
rail, and the SVT type has an SV type rail installed.
The anti-corrosion type has an aluminum table and
bed, the HVTS type has a anti-corrosion slideway
HVS model with improved performance, and the
SVTS type has a anti-corrosion slideway SVS
model.

A thin and compact slide table that uses an
integrated rail. Two types are available: tapped type
and counterbore hole type (D type) which can be
selected according to the usage.

The HYT type incorporates the HV type rail
with improved performance, and the SYT type
incorporates the SV type rail.

The anti-corrosion HYTS - SYTS type slide table is
made of all stainless steel components.

Refer to table A-8 for NB Slide Table material and operating temperature range.

Table A-8 Material and Operating Temperature Range

slide way operating
type rail I;E)—Irleetraér;%ré roller table/bed temperature range
NVT steel steel steel —20C~ 80C
NVTS stainless steel resin stainless steel aluminum 5C~ 35C*!
NYT (-D) steel steel steel o .
NYTS (-D) stainless steel stainless steel | stainless steel 20C~ 80C
HVT steel steel steel —20C~110C
HVTS stainless steel stainless steel stainless steel aluminum 5C~ 35C*!
HYT (-D) steel steel steel —20°C~110C
HYTS (-D) stainless steel stainless steel | stainless steel —20C~140C
SVT steel steel steel —20C~110C
SVTS stainless steel : stainless steel aluminum 5C~ 35C*!
tainless steel = =
SYT (-D) steel s steel steel —20C~110C
SYTS (-D) stainless steel stainless steel | stainless steel —20C~140C

%1 Please contact NB if the system is to be used out of this temperature range.

A-35
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ACCURACY

The motion accuracy of a slide table is measured by
placing indicators at the center of the top and side
surface of the table, as illustrated in Figure A-22.1t
is expressed in terms of the indicator deviation when
the table is moved the full stroke without any load.
For accuracy, please see the dimension tables.

RATED LIFE

Figure A-22 Accuracy Measurement Method

-
T

adjustment
screw

The life of an NB slide table is calculated using the following equations.

Rated Life

L=(f_T.g)‘°/3. 50
fw P
L: rated life(km) fr: temperature coefficient fw: applied load coefficient

C: basic dynamic load rating(N) P: applied load(N)
*Please refer to page Eng-6 for the coefficients.

LOAD RATING

The load rating of the slide table NVT type and NYT type differs depending on the direction of the load.

Table A-9 Change of Load Rating Corresponding to Load Direction

Life Time

_ L-108
Lh_2'23°n1'60

Ln: life time (hr) £s: stroke length (mm)
ni: number of cycles per minute (cpm)

Figure A-23 Direction of Load

i . |normal vertical direction 1.0xC
basic dynamic - —
. horizontal direction 0.85xC
load rating
reverse vertical direction 0.74XC
. . normal vertical direction 1.0xXCo
basic static
. horizontal direction 0.84%XCo
load rating
reverse vertical direction 0.68XCo

% There may be a difference depending on the size.

Please contact NB for details.

Consideration has been given to holes for STUDROLLERs
in the raceway surface in calculation of load ratings.

-

reverse vertical direction t ‘normal vertical direction

[T

r

l

horizontal direction

’\\
D

7
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USE AND HANDLING PRECAUTIONS

Careful Handling

Dropping the slide table causes the rolling elements
to make dents in the raceway surface. This will
prevent smooth motion and will also affect accuracy.
Be sure to handle the product with care.

Dust Prevention

Dust and foreign particles affect the accuracy and
lifetime of a slide table. A slide table used in a harsh
environment should be protected with a cover.

Lubrication

The slide table is prelubricated with lithium
soap based grease No0.00 prior to shipment for
immediate use. Make sure to relubricate with a
similar type of grease periodically depending on the
operating conditions.

Cage Slippage

For the HVT - SVT type, HYT: SYT type, the cage can
slip under high-speed motion, vertical application,
unbalanced-loading, and vibrating conditions. It is
advised that the motion speed be kept under 0.5m/s
under general operating conditions. It is also
recommended that the rails be cycled to perform
the maximum stroke several times, so that the cage
returns to its central position.

Adjustment/Installation Screw

The NB slide table is adjusted to achieve optimum
accuracy and preload. The adjustment screw and
rail installation screws should be kept untouched.

SPECIAL REQUIREMENTS

NB can machine tables to meet special requirements, including tables with a micrometer head and tables for

projectors. Please contact NB for details.

s

~
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SLIDE TABLE

NVT TYPE [ )
—NVT1/NVT2 "NVT3—
® STUDROLLER System ]
Gt 3
: 2 h 5
part number structure | ®,9,0,0,0,0,0 e :% % @@@Q@@ @e @@ ® @@ @
- o | | [T0O] A w
example 205 -LB] ® {*********’ 5{ Nez {% $eeeccol | &
T 9fefe’e°e’efe ® 0 8 0 0 © & @ m
P S2 tgj Lz ] ,U)ﬁ
speqification gépth T N MXP (N) depth fo A Ii a
N¥}'Sszt§rq]t?-acrgrrosion ﬁ{gﬁi‘? ssty;p]gg\rérzfrgrats%nage Fnesn L (f+) f2 fi
-KGLA: lithium-based low dust generation grease
-KGU: urea-based low dust generation grease
i -KGF: anti-fretting grease
table length with low temperature black chrome treatment
- J
) ) ) o i - i . . . basic load ratin mass
part number RS major dimensions =hle tgi‘:n':::igngg HclSplpNianie e&({:lng‘nr:)st:grt:gg el bed-surface mounting hole dimensions iﬁgx::% S Smfc staﬁlilgvrﬁﬂint WT TS|
. . STIA|B|L|b|Pi|[St|fa|N[MXP|hi|[h|t|t]|S)|f P2 [dXDXh|ct|c2|f1 |fo [fs |[fa |fs [foe [fz | T| S| C | Co| Mp | My | Mg S28
standard anti-corrosion
mm|[mm|mm|mm|mm|mm mm|{mm| mm _[mm|mm|mm|mm mm mm| mm__ [mm{mm|mm|mm{mm|/mm|{mm{mm|mm|um|um| N N [N°m[N:m|N-m| g g
NVT1025 | NVTS1025 | 12 | 25] — 18 —|—|—-|—-[|—]2]4 734| 849 373| 318| 573| 87| 39/1025
1035 1035 | 18 | 35| 1X10 28— | —|—|—|—| 2| 4 |120] 1690 173| 422| 18| 124| 55/1035
1045 1045 | 25 _ol 45 2X10 38— | —|—|—|—| 2| 4 |1720] 2540| 905| 103 762| 160| 71/1045
1055 1055 | 32[17#0130-%| 55[11 | 10 [M2| 4 |12.5] 3X10[ 12| — [25| — |M2| 6 22 (25%45%25( 55| 9 (35| 48| — | 28| — | — [ — | 2 | 5 | 2160| 3390| 140 | 167 950| 195| 87[1055
1065 1065 | 40 | 65| 4x10 58| — | 38| — | — | — | 2| 5 |250] 4240| 248 | 267 | 152 | 231| 103|1065
1075 1075 | 45 | 75] 5X10 68 —| 48| — | — | — [ 2 | 5 | 29%0] 5090 330 | 367 | 171 | 267| 119|1075
1085 1085 | 50 85 6x10 78/ — | 58| — | — | — | 2 | 5 | 3330 5940| 47.7 | 506 | 228 | 303| 136|1085
NVT2035 | NVTS2035 | 18 | 35| — 25| — | —|—|—|—] 2| 4 |130] 1520 101 88 | 137 | 200| 95(2035
2050 2050 | 30 | 50| 1X15 40— |—|—[—|—[ 2| 4 |2330] 3050 189 | 187 | 186 | 287| 140|2050
2065 2065 | 40 | 65| 2X15 55| — | — | —|—=|—| 2| 5 |319] 4580 369 | 357 | 324 | 377| 182|2065
2080 2080 | 50 | 80| 3X15 700 — | 40— | —|— [ 2 | 5 |3990] 6110 532 | 538 | 37.3 | 455| 225|2080
2095 2095 | 60 _ol 95 4x15 85— | 55| —|—|—[ 2| 5 |4740) 7630| 80.3 | 799 | 511 | 550| 260|2095
2110 2110 | 70[21*1)407%4/110[14 | 15 M3 | 6 [17.5] 5X15| 16 | — [3.4| — [M2| 6 30 (35%X6.5%35| 65[109| 5(100{ — | 70 — | — | — | 3 | 6 | 5460| 9,160 104 | 106 560 | 640| 295|2110
2125 2125 | 80 1125 6X15 115/ — | 85| — | — | — | 3 | 6 | 6160/10600{130 [135 609 | 730| 340(2125
2140 2140 | 90 1140 7X15 130| — (100 — | 70| — | 3 | 6 | 6830/12200{171 [176 747 | 810 370(2140
2155 2155 | 100 1155] 8X15 145| — [115| — | 85| — | 3 | 6 | 8130|15200{235 |[244 884 | 890| 4102155
2170 2170 |110 1170 9x15 160[ — (130 — [100| — | 3 | 7 | 8750/16,800{275 [289 933 | 980| 4502170
2185 2185 |120 185 10x15 175| — |145| — [115[85| 3 | 7 | 9,370{18,300|317 [338 983 [1,070| 490|2185
NVT3055 | NVTS3055 | 30 | 55] — 35— |—|—|—|—[ 2|5 |6150) 8060 208 | 37.2 | 27.3 | 643| 303|3055
3080 3080 | 45 | 80| 1X25 60 — | —|—|—|—| 2| 5 |8440|12100(125 |119 [140 960 | 445|3080
3105 3105 | 60 1105 2X25 85| —|—|—|—|—| 3| 6 [10500/16100(188 |186 [167 [1,260| 590|3105
3130 3130 | 75|, 0401|ansos [ 130] 3x25 _ _ 110 — | — | — [ — | —| 3 | 6 [14400/24200({300 |[319 [195 [1580| 725|3130
3155 3155 | 0% [0 [155]18:5| 25 | M4| 81275505 40| — |55 — M3 6 401 45x8x451 9 |15 1 10 el g5l — | — [— | — | 3 | 6 |16200[28200[508 505|308 |1860| 860]3155
3180 3180 | 105 1180 5X25 160|110 — | — [ — [ — | 3 | 7 |18,100{32,200{630 [635 [335 |2,160|1,000{3180
3205 3205 | 130 1205 6x25 185[135| 85| — [ — | — | 3 | 7 [19800/36,300({763 |779 [362 |2460 1,140 /3205
3230 3230 | 155 230 7X25 210{160{110] — | — | — | 3 | 7 |21500{40,300{906 [936 |390 |2780 1310|3230
% For accuracy (T, S), refer to Figure A-22 (page A-36). My 1N=0.102kgf 1N - m=0.102kgf + m
M Me N
o D ti‘fj‘zn
Iﬂl’ o %@" e F =+
center of R-retainer 157 )

"\center of R-retainer
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SLIDE TABLE

NVT TYPE [ )
—NVT4 NVT6, /NVTO—
® STUDROLLER System ]
Gt 3
t t2 h fs
part number structure | ®,0,0,0,0,0,0 e :% ¥ @@@Q@@@@@Q@ @@ ®
ol ] o | His[al N L g y 9 9 % € | (9]
examole (Y ] EXCI B q] I e {% o008 |G
T 9fefe’e°e’efe ® 0 8 0 0 © & @ m
P Sz ‘QJ L] ,UE
T S N MXP (N) | depthfo N fo m
RNy dopi T fs
NVTS: anti-corrosion E{gﬁi‘? sstyarp]gg\r((jrzfrgrats%nage S L (f1) f2 f1
-KGLA: lithium-based low dust generation grease
-KGU: urea-based low dust generation grease
i -KGF: anti-fretting grease
table length with low temperature black chrome treatment
- J
stroke| . " . table-top mounting hole | table-end mounting hole . . . accuracy |basic load rating allowable mass
part number major dimensions o o e bed-surface mounting hole dimensions  (deviati ic| static | static moment | NVT |NVTS aive
. . STIA|B|L|b|Pi|[St|fa|N[MXP|hi|[h|t|t]|S)|f P2 [dXDXh|ct|c2|f1 |fo [fs |[fa |fs [foe [fz | T| S| C | Co| Mp | My | Mg 1z
standard anti-corrosion
mm|[mm|mm|mm|mm|mm mm|{mm| mm _[mm|mm|mm|mm mm mm| mm__ [mm{mm|mm|mm{mm|/mm|{mm{mm|mm|um|um| N N [N°m[N:m|N-m| g g
NVT4085 | NVTS4085 | 50 85 — 65— | —|—|[—|—1[ 2| 5 |12100] 15700 156 147| 239 1,710| 790 |4085
4125 4125 | 75 125 1x40 105| — | — [ —[—[—| 3 | 6 | 20700] 3150 327 357| 320 | 252011604125
4165 4165 [105] 401/ ns01 165 2X40 _ _ 145 — | — | — [ — | — [ 3 | 7 | 24700) 39300{ 656 660| 559 | 3320|1,530|4165
4205 2205 [130]" |*"'[205] 24| 40| M5 | 10 1425735491 55 | — |65 — (M3] 6 55 |55x10%54\105/ 18| 10 [ygeraoal — [= [= [ = | 3 | 7 | s.100] 55100 1,270] 1,250] 874 41%0] 19004205
4245 4245 [155 245 4x40 225(145| — | — | — [ — | 3 | 7 | 39000{ 70900{ 1,740( 1,780| 956 | 4330( 2270 [4245
4285 4285 185 285 5x40 265(185| — | — | — [ — | 3 | 7 | 42400{ 78700| 2,380| 2,400{ 1,190 | 5730 2630 4285
NVT6110 | NVTS6110 | 60 110 — N —|[—|—[—|—| 3| 6 | 29600350 213] 310 256 | 3300{1,720|6110
6160 6160 | 95 160 1x50 140 — | — | — [ — | — | 8 | 6 | 40700 56300{ 963 941| 936 | 4850| 2510|6160
6210 6210 | 130 210 2X50 190 90| — | — [ — | — | 3 | 7 | 60600 93900{ 1,960/ 1,990 1,350 | 6,310| 3,290 |6210
6260 6260 | 165 (45%01(100%*1260| 31 | 50 |M6 | 12 | 55 |3x50 | 60 | 92| 8|15 |M4| 8 60 | 7x115X7 (13 | 23|10 |240{140] — | — | — [ — | 3 | 7 | 69800{112000{ 2,710{ 2,790| 1,610 | 7,790 | 4,080 {6260
6310 6310 | 200 310 4X50 290{190| — | — | — [ — | 3 | 7 | 78800{131,000{ 4,490| 4,420| 2,460 | 9,260 4860 (6310
6360 6360 | 235 360 5X50 340(240({140] — | — | — | 4 | 8 | 87400{150,000| 5,630| 5,610| 2,710 10,900 5,740 |6360
6410 6410 | 265 410 6X50 390(290{190] — | — | — | 4 | 8 |[104000{187,000] 7,540| 7,700| 2,970 [12,460 6,620 |6410
NVT9210 — 130 210 = 100 — | — | —[—|—| 3 | 6 |9%:,100]128000({ 1,610| 2,110{ 1,780 12550 — |9210
9310 — 180 | o1l 4ee0i 310 1X100 200 — [ —|—|—|—| 3 | 6 |143000{213000] 6,490| 6,580 4,860 [18,000] — |9310
9410 — [220]™"|"" Ta10] 43| 85 | M8 16 |105[55q00] 0 [ 135] 11 20| M4 8 90 | 9x14x9 16 1291 85 [aq0r — T = = [= [ = 3 | 7 [1e6000]296000[12,600[12.700] 7,290 [24010] — [9410
9510 — 300 510 3x100 400 — | — | — | —|— 3 | 7 [206000]341,000/18,700]18,600] 9,720 (30,100 — [9510
% For accuracy (T, S), refer to Figure A-22 (page A-36). 1N=0.102kgf 1N + m=0.102kgf + m
My
Mg Mp

‘ ‘ eieee

E——Y T
—_ B o
reys*s)

center of R-retainer *1% ‘$

"\ center of R-retainer
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SLIDE TABLE

NYT TYPE ’ [ )
& STUDROLLER System J :
s o]
part number structure @0 @ @ [0} @ @ © @ 6 B 5 5
[ o o e
example (065]-LB) m{ : @ P~ O~ 90— 00~ 06— | L
@,{)@ @o® @o® /[0 6 & © [0 [0 m
Sidepth f Po b o F‘E
ﬁ‘pYe_lr_;ificatijond N1 M1XP2 (N1) A (N2) Ma2XP3 N2 rn
st .
NYTSS: z?rq]tigorrosion ﬁ{gﬁi‘? ssty;p]gg\rérzfrgrats%nage S L
-KGLA: lithium-based low dust generation grease
-KGU: urea-based low dust generation grease
i -KGF: anti-fretting grease
table length with low temperature black chrome treatment
N\ »
stroke o . ) ) ) bed-surface accuracy basic load rating g mass
part number major dimensions table-top mounting hole dimensions mounting hole dimensions |  (eviaton) | dynamic| static allowable static moment aive
. . ST| A B1 L b B2 c P1 St f N1+ [ M1 XP2 S2 N2 M2 X P3 T S C Co Mep My Mg
standard anti-corrosion
mm| mm | mm | mm [ mm [ mm | mm [ mm mm | mm mm mm mm um Mum N N N-m N-m N-m g
NYT 1025 |NYTS 1025 | 12 25 35 | 1X18 5 2X75 2 4 734 849 3.73 3.18 3.18 25 1025
1035 1035 | 18 35 35 | 1x28 75 | 2x10 2 4 1,250 1,690 1.73 4.22 1.04 35 1035
1045 1045 | 25 45 125 | 1X20 75 | 3X10 2 5 1,720 2,540 9.05 10.3 4.23 45 1045
1055 1055 | 32| 8*01|20*01'| 55| 75| 7.06| 4 14 [M26| 3 125 | 1X30 M2.6 75 | 4x10 2 5 2,160 3,390 14.0 16.7 5.28 55 1055
1065 1065 | 40 65 125 | 2X20 75 | 5X10 2 5 2,560 4,240 24.8 26.7 8.46 65 1065
1075 1075 | 45 75 225 | 1X30 75 | 6X10 2 5 2,960 5,090 33.0 36.7 9.51 76 1075
1085 1085 | 50 85 125 | 2X30 75 | 7x10 2 5 3,330 5,940 47.7 50.6 12.7 86 1085
NYT 2035 [NYTS 2035 | 18 35 35 | 1x28 7.5 1X20 2 4 1,360 1,520 10.1 8.80 9.93 84 2035
2050 2050 | 30 50 3.5 | 1X43 10 2X15 2 4 2,330 3,050 18.9 18.7 13.4 120 2050
2065 2065 | 40 65 175 | 1X30 10 3%X15 2 5 3,190 4,580 36.9 35.7 23.4 157 2065
2080 2080 | 50(12*01{30*01| 80|11.5(124| 6 22 | M3 5 175 | 1X45 M3 10 4X15 2 5 3,990 6,110 53.2 53.8 26.9 190 2080
2095 2095 | 60 95 175 | 2X30 10 5X15 2 5 4,740 7,630 80.3 79.9 36.9 225 2095
2110 2110| 70 110 325 | 1x45 10 6X15 2 5 5,460 9,160 | 104 106 40.4 265 2110
2125 2125 | 80 125 175 | 2x45 10 7%X15 2 5 6,160 | 10,600 | 130 135 44.0 305 2125
NYT 3055 |NYTS 3055 | 30 55 7.5 | 1xX40 10 1x35 2 5 6,150 8,060 20.8 37.2 17.0 228 3055
3080 3080 | 45 80 75 | 1X65 15 2X25 2 5 8,440 | 12,100 | 125 119 87.2 345 3080
3105 3105 | 60 105 27.5 | 1X50 15 3%x25 3 5 10,500 | 16,100 | 188 186 104 450 3105
3130 3130 | 75|16*%'|40*%1| 130|15.5|16.7| 8 30 | M4 7 275 | 1X75 M4 15 4X25 3 5 14,400 | 24,200 | 300 319 121 570 3130
3155 3155 | 90 155 27.5 | 2X50 15 5X25 3 5 16,300 | 28,200 | 508 505 191 665 3155
3180 3180 | 105 180 525 | 1X75 15 6X25 3 5 18,100 | 32,200 | 630 635 208 780 3180
3205 3205 | 130 205 27.5 | 2X75 15 7%25 3 5 19,800 | 36,300 | 763 779 225 890 3205
*For accuracy (T, S), refer to Figure A-22 (page A-36). 1N=0.102kgf 1N + m=0.102kgf + m
My
fa N g0 60
el ————t
center of R-retainer -_é_ © g —_é © @
center of R-retainer
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NIPPON B=eNRING

SLIDE TABLE

NYT-D TYPE [ )
& STUDROLLER System J
~C
part number structure o] © © h 5 B
lf®°® @°0 o0 [ ¢
example EEJ e I e R [ & 1@ - -— - —& —© 5
ol O 5
Do ® ©c® ©o® |g 0 [0 © © [0 © =
grease symbol (refer to page Eng-51) Stdepth { P2 b f3 %
specification blank: standard grease N1 MiXP2 (N1) A (1) | f2 f1
NYT: standard -KGLA: lithium-based low dust generation grease
NYTS: anti-corrosion -KGU: urea-based low dust generation grease L
-KGF: anti-fretting grease
size with low temperature black chrome treatment
table length with counterbore
N\ »
part number SRS major dimensions table-top mounting hole dimensions mounti:ge ﬂjl;rfc?i;eensions ic.;;:;ﬁ% d;)::ﬁ]:gadsr? at|tr:§ allowable static moment [ass re
. . ST A B1 L b B2 ® P1 St f N1 M1 XP2 dXDXh f1 f2 fa T S C Co Mp My Mg
standard anti-corrosion
mm| mm | mm | mm [ mm [ mm | mm [ mm mm | mm mm mm mm | mm [ mm | um | um N N N-m N-m N-m g
NYT 1025-D [NYTS 1025-D| 12 25 35 | 1X18 3.5 18 - 2 4 734 849 3.73 3.18 3.18| 25| 1025
1035-D 1035-D| 18 35 35 | 1x28 5 25 = 2 4 1,250 | 1,690 1.73 4.22 1.04 | 35 1035
1045-D 1045-D| 25 45 125 | 1X20 3.5 38 25 2 5 1,720 | 2,540 9.05 | 10.3 4.23 | 45 1045
1055-D 1055-D| 32| 8*01|20*01 55| 75| 7.06| 4 14 [M26| 3 125 | 1X30 25x41%x22| 35 48 29 2 5 2,160 | 3,390 | 14.0 16.7 528 | 55 1055
1065-D 1065-D| 40 65 125 | 2X20 5 55 31 2 5 2,560 | 4,240 | 24.8 26.7 8.46 | 65 1065
1075-D 1075-D| 45 75 225 | 1X30 5 65 35 2 5 2,960 | 5,090 | 33.0 36.7 9.51 76 1075
1085-D 1085-D| 50 85 125 | 2X30 5 75 40 2 5 3,330 | 5,940 | 477 50.6 12.7 86 1085
NYT 2035-D |[NYTS 2035-D| 18 35 35 | 1x28 5 25 = 2 4 1,360 | 1,520 | 10.1 8.80 993 | 84 | 2035
2050-D 2050-D| 30 50 3.5 | 1X43 7.5 35 - 2 4 2,330 | 3,050 | 18.9 18.7 134 | 120 | 2050
2065-D 2065-D| 40 65 175 | 1X30 5 55 33 2 5 3,190 | 4,580 | 36.9 35.7 234 | 157 | 2065
2080-D 2080-D| 50|12*01|30*01 80[(11.5|124| 6 22 | M3 5 175 | 1X45 35X6x33 | 5 70 40 2 5 3,990 | 6,110 | 53.2 53.8 26.9 190 | 2080
2095-D 2095-D| 60 95 175 | 2X30 5 85 45 2 5 4,740 | 7,630 | 80.3 79.9 369 | 225 | 2095
2110-D 2110-D| 70 110 325 | 1x45 7.5 95 50 2 5 5,460 | 9,160 | 104 106 404 | 265| 2110
2125-D 2125-D| 80 125 175 | 2x45 7.5 110 55 2 5 6,160 | 10,600 | 130 135 440 | 305| 2125
NYT 3055-D |[NYTS 3055-D| 30 55 7.5 | 1xX40 7.5 40 = 2 5 6,150 | 8,060 | 20.8 37.2 17.0 | 228 | 3055
3080-D 3080-D| 45 80 75 | 1X65 6 68 43 2 5 8,440 | 12,100 | 125 119 87.2 | 345 | 3080
3105-D 3105-D| 60 105 27.5 | 1X50 7.5 90 55 3 5 10,500 | 16,100 | 188 186 104 450 | 3105
3130-D 3130-D| 75[16*01(40*%"| 130|155|16.7| 8 30 | M4 7 275 | 1X75 45X75%X43| 7.5 115 65 3 5 | 14,400 | 24,200 | 300 319 121 570 | 3130
3155-D 3155-D| 90 155 275 | 2X50 7.5 140 95 3 5 |16,300 | 28,200 | 508 505 191 665 | 3155
3180-D 3180-D| 105 180 525 | 1X75 7.5 165 85 3 5 |18,100 | 32,200 | 630 635 208 780 | 3180
3205-D 3205-D| 130 205 27.5 | 2X75 7.5 190 90 3 5 119,800 | 36,300 | 763 779 225 890 | 3205
*For accuracy (T, S), refer to Figure A-22 (page A-36). 1N=0.102kgf 1N + m=0.102kgf + m
Ma
N

[Cam o]

center of R-retainer
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NIPPON B=eNRING

SLIDE TABLE

HVT TYPE [ )
—HVT2, /HVT3—
Ccr f3
1 t2 h fs
part number structure | ©,©,0,0,0,0,0 e ,:% % @9@@@@@9@@@ @@ @
ol - ] of | | |00 N g 4 y 9 9 % A (9]
examole VR ] G B q] [ e {% o008 |G
9fefe’e’e’efe » ® o ® 0 0 & 0 @ 3
P S2 b jird 'E
specification St N MxP (N) depth fo A fs a
HVT: standard rease symbol (refer to page Eng-51) depth fa L fa
HVTS: anti-corrosion Fhnte e greaseD sesne (f1) f2 fi
-KGLA: lithium-based low dust generation grease
-KGU: urea-based low dust generation grease
i -KGF: anti-fretting grease
table length with low temperature black chrome treatment
N\ »
stroke Lo ; table-top mounting hole | table-end mounting hole bed-surface mounting hole accuracy | basic load rating allowable mass
part number ]9 LTS LBl dimentions dimentions dimentions i (deviation) [ dynamic| static static moment HVT lHvTs!  size
) . |ST| A B [L|b|Pi|Si|fa|] N|MXP|ht|hz|ti|tz|S2|fb[P2| dXDXh ci|cz2 |fi1|fa|fa|fa|fs|fe|f7|[T|[S| C Co Mep My Mr
standard |anti-corrosion
mm| mm [ mm [mm|mm|mm mm{mm| mm_|mm|mm [mm{mm mm|mm mm mm| mm [mm{mm|mm|mm{mm{mm{mm|umum N N N-m Nem [N°'m|[ 8 g
HVT 2035|HVTS 2035| 18 | 35] - 25— | —|—|—|—12[4] 1,850 2,290 6.87 7.86| 20.6| 200 95| 2035
2050 2050 30 | 50] 1X15 40| - |—-|—-[—-[—12]|4] 2320| 3,050 18.7 16.7 27.4| 288| 138| 2050
2065 2065| 40 | 65] 2Xx15 5| —|—[—[—[—12]|5] 3190| 4,580 26.7 28.9 41.2| 377| 180| 2065
2080 2080| 50 | 80| 3x15 70| — | 40— [—[—]2]|5] 4000| 6,110 475 50.4 549 | 461| 221| 2080
2095 2095| 60 | 95] 4X15 85| — | 55| — [ —[—[2|5] 4380| 6870 742 70.3 61.8| 550 264| 2095
2110 2110] 70 |21*°"|4029(110] 14 |15|M3| 6 |17.5 5x15/16| — [3.4| — |M2| 6 |30 |35%6.5%3.5 6.5/109| 5 (100 — [ 70{ — | — | — |3 |6 | 5,130| 8400| 89.8 93.6 756| 639| 307| 2110
2125 2125| 80 1125 6X15 15| — [ 8| —|—[—|3|6]| 5840[ 9930| 125 129 89.3| 728| 349| 2125
2140 2140 90 1140 7X15 130 — [100| — | 70| — | 3 [ 6 | 6,190(10,600| 166 160 9.2| 812| 390| 2140
2155 2155| 100 1155] 8x15 145| — [115| — | 85| — | 3| 6| 6,870|12,200| 189 195 109 901 | 433| 2155
2170 2170] 110 1170 9%x15 160 — (130 — [100| — | 3 [ 7| 7,530(13,700| 239 246 123 987| 475| 2170
2185 2185| 120 185 10X 15 175 — [145| — [115| 85| 3 | 7| 7,850|14,500| 296 288 130 |1,080| 517| 2185
HVT 3055| HVTS 3055| 30 | 55] - B|l—[—|—|—|—12|5]| 6150| 8,060| 43.7 49.6 | 112 655| 309| 3055
3080 3080] 45 | 80| 1X25 60l —|—|—[—[—12]|5] 846012100 99.0 107 169 960| 453| 3080
3105 3105| 60 1105 2X25 8| —|—|[—[—[—13]|6[10,600)|16,100 175 186 225 [1,270| 596 3105
3130 3130 75 1130] 3%x25 10— [ —|—|—|—13[6]12600(20,100| 274 287 282 [1,570| 740| 3130
3155 3155 90 1155] 4x25 135 85| — | — | — | — | 3|6 ]14,50024,200| 395 410 338 [1,870| 881 3155
3180 3180] 105 |28+ (60*""{180[18.5{25 | M4 | 8 [27.5] 5% 25|40 | — |5.5| — | M3| 6 |40| 45x8%45 9|15 |10 (160{110 — | — | — | — | 3|7 |16,400|28,200| 537 554 395 [2,180]1,030( 3180
3205 3205/ 130 1205 6X25 185[135] 85| — | — | — | 3|7 |17,300|30,200| 701 677 423 | 2,470|1,170| 3205
3230 3230| 155 1230 7x25 210{160{110) — | — | — [ 3| 7 | 19,000 | 34,200 | 791 812 480 [2,780(1,310| 3230
3255 3255/ 180 1255 8Xx25 235(185(|135| — | — | — [ 3| 7 [19,900|36,300| 988 959 508 | 3,080 1,460 3255
3280 3280| 205 1280 9%25 260{210{160|110| — | — [ 3 | 7 | 21,600 | 40,300 | 1090 1110 564 |3,380 1,600 3280
3305 3305| 230 305 10x25 285|235(185|135| — | — [ 3 | 7 [ 22,500 | 42,300 | 1320 1290 592 |3,690] 1,740 3305
% For accuracy (T, S), refer to Figure A-22 (page A-36). 1N=0.102kgf 1N - m=0.102kgf -+ m
My
/M{« /MQ‘ I
2 e
C g e R
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center of roller cage
' \.center of roller cage
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NIPPON B=eNRING

SLIDE TABLE

HVT TYPE [ )
—HVT4—
Ccr fa
1 t2 h fs
part number structure | ©,©,0,0,0,0,0 e ,:% % @a@@ @@ @@ @@ ® @@ @
ol - ] of | | |00 Nixwixg y 9 9 % A (9]
examole [V 7] ECE B q] [ e {% sl | ¢
9fefe’e’e’efe » ® o ® 0 0 & 0 @ 3
p S2 b jird 'U:E
depth fi
a;i/e_lr_;ificatijond (?ejpth / N MXP (N) pth fo [ 4 ;i m
st .
HVTSS: ;r?ti-acrorrosion ﬁ{gﬁi‘? ssty;p]gg\rérzfrgrats%nage Fnesn L (f+) f2 fi
-KGLA: lithium-based low dust generation grease
-KGU: urea-based low dust generation grease
i -KGF: anti-fretting grease
table length with low temperature black chrome treatment
- J
stroke N . table-top mounting hole | table-end mounting hole bed-surface mounting hole accuracy|basic load rating allowable mass
part number major dimensions dimentions dimentions dimentions 3 (deviation)| dynamic | static static moment HVT lHvTS|  size
) . |ST| A B [L|b|Pi|Si|fa|] N|MXP|ht|hz|ti|tz|S2|fb[P2| dXDXh ci|cza | f1|fa|fa|fa|fs|fe|[fz | T[S (¢} Co Mep My Mr
standard |anti-corrosion
mm| mm [ mm [mm|mm|mm mm{mm| mm_|mm|mm [mm{mm mm|mm mm mm| mm [mm{mm|mm|mm{mm{mm{mm|um{um|{ N N N m|N:m|[N'm g g
HVT 4085|HVTS 4085| 50 85 - 65| —|—|—|—|—| 2|5 |14400|19600| 167| 183| 393|1,700| 791| 4085
4125 4125| 75 125 1x40 105\ — | —|—|—|—| 3| 6 [18700|27,500 | 425| 397 | 551|2510| 1,170 | 4125
4165 4165| 105 165 2x40 145/ — | — | —|—|—| 3|7 |24800|39300| 664| 695| 787|3,330|1,550| 4165
4205 4205/ 130 205 3x40 185|105 — | — | — | — | 3 | 7 | 28,600 | 47,200 | 1,120 | 1,070 | 945 4,130 | 1,930 | 4205
4245 4245| 155 35410'1 8010'1 245| 24 40| M5 (10(42.5{4%x40|55| — (6.5 —|M3| 6 |55|55%x10%5.4 10.5| 18 (10 |225(145| — | — | — | — | 3 | 7 | 34,000 | 59,000 | 1,690 | 1,630 | 1,180 | 4,940 | 2,310 | 4245
4285 4285| 185 285 5X40 265(185| — | — | — | — | 3 | 7 | 37,500 | 66,900 | 2,140 | 2,080 | 1,330 | 5,750 | 2,690 | 4285
4325 4325| 210 325 6x40 305(225(145| — | — | — | 4 | 8 | 42,600 | 78,700 | 2,910 | 2,840 | 1,570 | 6,550 | 3,060 | 4325
4365 4365| 235 365 7x40 345(265|185( — | — | — | 4 | 8 | 47,500 | 90,600 | 3,490 | 3,560 | 1,810 | 7,360 | 3,440 | 4365
4405 4405| 265 405 8x40 385(305(225| — | — | — | 4 | 8 | 50,600 | 98,400 | 4,460 | 4,370 | 1,960 | 8,170 | 3,820 | 4405
% For accuracy (T, S), refer to Figure A-22 (page A-36). 1N=0.102kgf 1N + m=0.102kgf + m
My
*/M{‘ /M% I
2 e
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center of roller cage
' \.center of roller cage
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SLIDE TABLE

HYT TYPE [ )
part number structure —@O @ @ © @ @ el @
example IIE m @ 5—[@ é
=
St = ':UE
m
a%e-ﬁigtc‘?gi?;d grease symbol (refer to page Eng-51) et N
HYTS: anti-corrosion blank: standard grease
e
i -KGF: anti-fretting grease
table length with low temperature black chrome treatment
- J
e A e =N S
standard Hanti-comosion rﬁ ; mAm n? r1n mLm mbm n? r2n mcm n': r1n S mfm r? r1n M|1'n>:|'|P2 S n'j r$1 M:'l);np ’ uTm usm ﬁ CN0 NN-I :n NMT'n NN-IF:n g
HYT 2035 | HYTS 2035 | 18 35 3.5 1x28 7.5 1x20 2 4 1,850 2,290 6.87 7.86 14.8 82 2035
2050 2050 | 30 50 815 1X43 10 2%X15 2 4 2,320 3,050 18.7 16.7 19.8 119 2050
2065 2065 | 40 65 17.5 1x30 10 3%x15 2 5 3,190 4,580 26.7 28.9 29.7 155 2065
2080 2080 | 50 |12*"' [30™'| 80 | 115|124 | 6 |22 [M3| 5 | 175 | 1x45 M3| 10 | 4x15 | 2 | 5 | 4000 | 6110 | 475 | 504 | 397 | 191 | 2080
2095 2095 | 60 95 17.5 2%x30 10 5%X15 2 5 4,380 6,870 74.2 70.3 44.6 227 2095
2110 2110 | 70 110 325 1X45 10 6X15 2 5 5,130 8,400 89.8 93.6 54.6 264 2110
2125 2125 | 80 125 17.5 2X45 10 7%X15 2 5 5,840 9,930 | 125 129 64.5 300 2125
HYT 3055 |HYTS 3055 | 30 55 7.5 1X40 10 1x35 2 5 6,150 8,060 43.7 49.6 70.1 240 3055
3080 3080 | 45 80 7.5 1X65 15 2%X25 2 5 8,460 | 12,100 99.0 107 105 351 3080
3105 3105 | 60 105 27.5 1Xx50 15 3%x25 3 5 10,600 | 16,100 | 175 186 140 463 3105
3130 3130 | 75 |16 |40™' [130 | 155 | 167 | 8 |30 [M4| 7 | 275 | 1x75 M4| 15 | 4x25 | 3 | 5 | 12600 | 20,100 | 274 | 287 175 574 | 3130
3155 3155 | 90 155 275 2%X50 15 5X25 3 5 14,500 | 24,200 | 395 410 210 685 3155
3180 3180 | 105 180 52.5 1X75 15 6X25 3 5 16,400 | 28,200 | 537 554 245 797 3180
3205 3205 | 130 205 275 2X75 15 7%25 3 5 17,300 | 30,200 | 701 677 263 906 3205
% For accuracy (T, S), refer to Figure A-22 (page A-36). 1N=0.102kgf 1N - m=0.102kgf -+ m
My

center of roller cage

Mr
b el e s e
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HYT-D TYPE [ ]

Upgraded model

part number structure O ©°0 ©°0 r s 5> € 5 ©
example (110 D] S e mgmw &-© - — o O

b

A

©

©

)
319v.L 3dIns

00 ® ©o® ©o®
St Po f3
grease symbol (refer to page Eng-51) depth f (1)
specification blank: standard grease N1 M1 XP2 (N1) 1] f2 f1
HYT: standard -KGLA: lithium-based low dust generation grease
HYTS: anti-corrosion -KGU: urea-based low dust generation grease L
-KGF: anti-fretting grease

S1Z68 with low temperature black chrome treatment

table length with counterbore
. Y,
oGS owne e [secum[bast TR owere [
standard aniEcormosion r§1rr-1 mAm rr?:n mLm mbm n?:1 mcm rrl:jn S mfm nr'\llr; M:'rn)r(rlp2 dmeth r::n n::n n::n uTm uSm ﬁ CN0 NN-I:n NMT'n NN-IF:'n g
HYT 2035-D | HYTS 2035-D| 18 35 35 | 1x28 5 | 25| — | 2|4 180 2200| 687| 78| 148 | 8 | 2035
2050-D 2050-D| 30 50 35 | 1x43 75| 3| — | 2| 4| 2320 3050 | 187 | 167 | 198 | 117 | 2050
2065-D 2065-D| 40 65 17.5 | 1x30 5 | 5533 |2 |5 3190 4580 | 267 | 289 | 297 | 152 | 2065
2080-D 2080-D | 50 |12°*'|30""'| 80 | 115|124 | 6 | 22 [M3| 5 | 175 | 1x45 35%x6x33 (5 | 70|40 | 2 | 5 | 4000 | 6,110 | 475 | 504 | 397 | 189 | 2080
2095-D 2095-0| 60 95 17.5 | 2x30 5 | 85|45 | 2|5 4380 | 6870 | 742 | 703 | 446 | 225 | 2095
2110-D 2110-0| 70 110 325 | 1x45 75| 95|50 | 2 | 5| 5130 | 8400 | 898 | 936 | 546 | 262 | 2110
2125-D 2125-0| 80 125 17.5 | 2x45 75110 | 55 | 2 | 5 | 5840 | 9930 | 125 | 129 645 | 299 | 2125
HYT 3055-D | HYTS 3055-D | 30 55 75 | 1x40 75| 40| — | 2 | 5| 6150 | 8060 | 437 | 496 | 701 | 238 | 3055
3080-D 3080-D| 45 80 75 | 1x65 6 | 68|43 | 2 | 5 | 8460 | 12100 | 99.0 | 107 105 | 345 | 3080
3105-D 3105-D| 60 105 275 | 1x50 75| 90| 55 | 3 | 5 | 10,600 | 16,100 | 175 | 186 140 | 457 | 3105
3130-D 3130-0| 75 | 167" [40™"" [ 130 | 155 | 167 | 8 |30 [ M4 | 7 | 275 | 1x75 45x75%43 75 115 | 65 | 3 | 5 | 12,600 | 20,100 | 274 | 287 175 | 570 | 3130
3155-D 31550 | 90 155 275 | 2x50 75 (140 | 95 | 3 | 5 [ 14500 | 24200 395 [410 | 210 | 681 | 3155
3180-D 3180-D | 105 180 525 | 1X75 75 |165| 85 | 3 | 5 | 16,400 | 28,200 | 537 | 554 | 245 | 794 | 3180
3205-D 3205-D | 130 205 275 | 2x75 75190 | 90 | 3 | 5 | 17,300 [ 30,200 | 701 |677 | 263 | 903 | 3205
% For accuracy (T, S), refer to Figure A-22 (page A-36). 1N=0.102kgf 1N - m=0.102kgf + m
A
S e @»@o@
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NIPPON B=eNRING

SLIDE TABLE

SVT TYPE [ )
—SVT1./8VvT2—
Gt 3
2 h 5
part number structure | ®,9,0,0,0,0,0 e f:% % @@@Q@@@e@@ﬁ%@@ @
— - | |90 o A (2]
example mn{*fifififi’ Ec[ c2 l[%% e | 5
I'.El W, °0°9°0°0 %@ a\‘¥ @,ggé@@ﬁ@@?@@@@@@ E
P Sz tgj L] P)ﬁ
I St N MxP (N) | depthfo N fo m
e, dopi T fs
Ay S L () . f
-KGLA: lithium-based low dust generation grease
-KGU: urea-based low dust generation grease
i -KGF: anti-fretting grease
table length with low temperature black chrome treatment
N\ »
) ) . o i - i . . . basic load ratin mass
part number REERS major dimensions iule tgi?n':::igngg HclSplpanie e;?n?r:)st:grt:gg el bed-surface mounting hole dimensions iﬁgx;ﬁ% S s'aﬁi staatlilc(:)‘:vn%t:;eent )
. . ST|A|B|L|[b|[Pit|St|fa|N]|MXP|ht[h2| ti| te]|Sz2]fo P2 [dXDXh|ct|c2|f1 |fo |[fs |[fa |fs [foe [fz | T | S| C |Co| Mp | My | Mg SVTISVTS) size
standard anti-corrosion
mm|[mm|mm|mm|[mm|mm mm|{mm| mm _[mm|mm|mm|mm mm mm| mm__ [mm[mmmm|{mm{mm/mm{mmmmmm|{um|{um| N [ N [N-m|N‘m|[N‘m| g8 | 8
SVT 1025 [SVTS 1025 | 12 | 25] - 18| — | — | = | —|— | 2| 4 | 464| 476] 179 147] 322 | 8| 36|1025
1035 1035 | 18 | 35| 1X10 28| —|—|—-|—|—|2]| 4| 805 9%2| 308 350 645 | 120] 50 [1035
1045 1045 | 25 _ol 45 2X10 38— |—|—|—|—|2 ] 4| 959[1190] 698| 640| 806 | 158 69 1045
1055 1055 | 32|17+1(30%| 55| 11 [ 10 (M2 | 4 (125 3x10/ 12| — (25| — [M2| 6 22 |25%45%25|55(9 35| 48| — | 28| — | — | —[ 2 | 5 [1,100/1,420 953| 881| 968 | 190/ 83 |1055
1065 1065 | 40 | 65| 4x10 58| — | 38— | —|—| 2| 5 [1240(1,660| 124 | 116 | 112 | 225 98 | 1065
1075 1075 | 45 | 75] 5X10 68 — | 48| — | — | — | 2 | 5 [1510{2140| 193 | 183 [ 145 [ 260| 113 [1075
1085 1085 | 50 85 6x10 78| — [ 58| — | — | — | 2 | 5 [1650({2380| 234 | 223 | 16.1 295( 128 | 1085
SVT 2035 |SVTS 2035 | 18 | 35] = 25— |—=|—|—-|—|2]| 4 [1090](1170] 7.04| 578|105 [ 195 90 [2035
2050 2050 | 30 | 50| 1X15 40— |—-|—|—-|—|2 ] 4 [1510{1,750| 121 | 10.7 | 158 | 280| 133 [2050
2065 2065 | 40 | 65| 2x15 55— [ —|—|—|—| 2|5 [1900{2340( 191 | 17.1 | 21.1 370( 175 [2065
2080 2080 | 50 | 80| 3X15 700 — | 40— | — | —| 2 | 5 [2620]3510| 274 | 296 |31.6 | 450| 220 [2080
2095 2095 | 60 _o2l 95 4x15 85| — | 55| — | —[—] 2| 5 [2950(4100| 374 | 39.9 | 369 | 540| 250 [2095
2110 2110 | 70|21*011407%/110| 14 | 15 |M3| 6 |17.5] 5x15| 16 | — |3.4| — |M2| 6 30 |35%65%35/6.5(10.9/5 [100] — | 70| — [ — | — [ 3 | 6 [3280|4,680| 61.7 | 58.1 [422 | 630/ 2852110
2125 2125 | 80 1125 6X15 115| — [ 85| — | — [ — | 3 | 6 |3590(5270| 76.1 | 721 | 475 | 720 330 |2125
2140 2140 | 90 1140 7x15 130 — |100| — [ 70 — | 3 | 6 [4210]6440] 92.0 | 95.9 | 581 800 360 (2140
2155 2155 (100 1155 8X15 145| — [115| — | 85| — | 3 | 6 |4500{7,030{109 |113 | 633 | 880| 400 |2155
2170 2170 [110 1170 9x15 160[ — [130] — [100| — | 3 | 7 [4790|7,610({148 [143 [686 | 970] 440 |2170
2185 2185 (120 185 10X 15 175| — [145| — [115[/ 85| 3 | 7 |5080(8200{170 |164 | 739 |1,060| 480 |2185
3 For accuracy (T, S), refer to Figure A-22 (page A-36). 1N=0.102kgf 1N - m=0.102kgf - m
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NIPPON B=eNRING

SLIDE TABLE

SVT TYPE [ )
—SVT3,/SVT4—
Gt 3
2 h 5
part number structure | ®,9,0,0,0,0,0 e :% % @9@@@@@@@@@ @@ @
- o | | [T0O] A w
example 205 -LB] ® {*********’ 5{ Nez {% $eeeccol | &
T 9fefe’e°e’efe ® 0 8 0 0 © & @ m
P Sz tgj L] ,U)ﬁ
o St N MxP (N) | depthfo N fo m
ST e depi fs
Ao Rl L () f f
-KGLA: lithium-based low dust generation grease
-KGU: urea-based low dust generation grease
i -KGF: anti-fretting grease
table length with low temperature black chrome treatment
N\ »
stroke . . . table-top mounting hole | table-end mounting hole . . . basic load ratin allowable mass
part number major dimensions di?nensionsg dimensionsg bed-surface mounting hole dimensions iﬁgx;ﬁ% e Smii e gw——— )
. . ST|A|B|L|[b|[Pit|St|fa|N]|MXP|ht[h2| ti| te]|Sz2]fo P2 [dXDXh|ct|c2|f1 |fo |[fs |[fa |fs [foe [fz | T | S| C |Co| Mp | My | Mg SVTISVTS) size
standard anti-corrosion
mm|[mm|mm|mm|[mm|mm mm|{mm| mm _[mm|mm|mm|mm mm mm| mm__ [mm[mmmm|{mm{mm/mm{mmmmmm|{um|{um| N [ N [N-m|N‘m|[N‘m| g8 | 8
SVT 3055 |[SVTS 3055 | 30 | 55] - 3B —|—|—=|—|—| 2| 5 [3490]3890 194 222| 545 640] 3003055
3080 3080 | 45 | 80| 1X25 60l —|—|—|—|—| 2| 5 [520]649 530[ 580/ 909 955 440/3080
3105 3105 | 60 1105 2X25 85| —|—|—|—|—| 3| 6 [6030f 7780 103 95.7| 109 [1,250] 580{3105
3130 3130 | 75 1130 3x25 10| — [ = [ —[—|—] 8 | 6 |7560[10,300] 170 | 160 | 145 |1,570] 715/3130
3155 3155 | 90(28*0160<*1|155(18.5| 25 | M4 | 8 |27.5] 4x25| 40 | — | 55| — |M3| 6 40 | 45%X8x45]19 [15[10 (135 85| — | — [ — | — [ 3 | 6 [9000/12900{ 210 | 220 | 181 [1,850| 8503155
3180 3180 [105 1180 5X25 160(110| — | — [ — | — | 3 | 7 [10,300{15500{ 302 | 314 | 218 [2,150/ 990|3180
3205 3205 130 1205 6x25 185[(135| 85| — | — | — | 8 | 7 |[11,000{16,800[ 355 | 367 | 236 |2450(1,130|3205
3230 3230 [155 1230 7X25 210|{160({110| — | — | — [ 3 | 7 [11,700{18,100] 472 | 455 | 254 |2,740/1,270) 3230
3255 3255 [180 1255 8x25 235(185(135] — | — | — [ 3 | 7 [12,900{20,700] 537 | 552 | 290 [3,040|1,410|3255
3280 3280 |205 1280 9x25 260/210({160({110| — | — [ 3 | 7 [13,600{22,000/ 606 | 622 | 309 [3,360|1,540{3280
3305 3305 [230 305 10X 25 285/235(185(135| — | — | 3 | 7 [14,200{23300 757 | 735 | 327 |[3,60|1,680{3305
SVT 4085 |SVTS 4085 | 50 | 85] = 65| — | —|—=|—|—[2 |5 [710]7920] 9.0 849| 159 (1,700 780{4085
4125 4125 | 75 1125 1X40 105 — | — | —|—|—| 3| 6 [10600[13200{ 217 | 199 | 265 [2500(1,140{4125
4165 4165 [105 1165 2x40 145 — | — | — | —| — | 3 | 7 [13800/18400[ 296 | 316 | 371 [3,300(1,510{4165
4205 4205 |[130 1205 3x40 185(105| — | — | — | — | 3 | 7 [16800/23,700[ 488 | 513 | 477 [4,100(1,870|4205
4245 4245 | 15535%0180%11245(24 | 40 | M5 | 10 |[42.5] 4X40| 55 | — | 65| — |[M3| 6 55 |55%10x5.4]10.5( 18 | 10 |225({145| — | — | — | — [ 3 | 7 [19,700/29,000{ 729 | 759 | 584 [4,900(2,240|4245
4285 4285 (185 1285 5x40 265(185| — [ — | — | — | 3 | 7 [22,400(34,300{1,010 (1,050 | 690 |[5,700|2,600{4285
4325 4325 210 1325 6x40 305/225(145( — | — | — | 4 | 8 [25,100(39,600{1,350 (1,390 | 796 [6,500|3,000{4325
4365 4365 [235 1365 | 7X40 345/265(185] — | — | — | 4 | 8 [27,600{44,800{1,730 (1,780 | 902 {7,300|3,300{4365
4405 4405 | 265 405 8x40 385/305(225| — | — | — [ 4 | 8 [28900]47,500{2,160 (2,100 | 955 [8,100|3,700{4405
s For accuracy (T, S), refer to Figure A-22 (page A-36). 1N=0.102kgf 1N - m=0.102kgf + m
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NIPPON B=eNRING

SLIDE TABLE

SVT TYPE [ )
—SVT6,/SVT9—
Gt 3
t1 tzr h 5
part number structure | ®,9,0,0,0,0,0 e f:% % @@@Q@@@e@@@ @@ @
- o | | [T0O] A w
example 210][-LB] ® {* | 5{ Nez {% $eeeccol | &
T 9fefe’e°e’efe ® 0 8 0 0 © & @ m
P Sz tgj L] P)ﬁ
o St N MxP (N) | depthfo N fo m
e, dopi T fs
Ay S L () . f
-KGLA: lithium-based low dust generation grease
-KGU: urea-based low dust generation grease
i -KGF: anti-fretting grease
table length with low temperature black chrome treatment
N\ »
) . . = i - il . . . basic load rating
part number Pl major dimensions table tgi?n':::igngg hole | table e;?n?r:)st:grt:gg hole bed-surface mounting hole dimensions iﬁgx;ﬁ% p— s'aﬁi staatlilc(:)‘:vna:)t:;eent ass )
. . ST|A|B|L|[b|[Pit|St|fa|N]|MXP|ht[h2| ti| te]|Sz2]fo P2 [dXDXh|ct|c2|f1 |fo |[fs |[fa |fs [foe [fz | T | S| C |Co| Mp | My | Mg SVTISVTS) size
standard anti-corrosion
mm|[mm|mm|mm|[mm|mm mm|{mm| mm _[mm|mm|mm|mm mm mm| mm__ [mm[mmmm|{mm{mm/mm{mmmmmm|{um|{um| N [ N [N-m|N‘m|[N‘m| g8 | 8
SVT 6110 [SVTS 6110 60 | 110] - N -[-|—-]1—-|—-1|3 6 [ 16500] 17,700 260 230 400 | 3280{1705| 6110
6160 6160 | 95 | 160| 1X50 40| — |- |- [—-[—[3 6 [ 24700) 29600] 588 539 666 | 4820{2480| 6160
6210 6210 (130 | 210] 2X50 190/ 90| — |- [—[—[ 8 7 | 32200] 41400] 1,040] 978| 933 62703255 | 6210
6260 6260 165 | 260] 3x50 240(140| — | - | — | —| 8 7 | 39,200( 53200{ 1,630| 1,540| 1,200 | 7,740| 4030 | 6260
6310 6310 [ 200 |45 100*0“ﬂ 31|50 |M6| 12| 55[4X50 |60 | 92| 8|15 |M4| 8 60 [7x115x7[ 13|23 |10 |290|190| — [ - [—|—| 3 7 | 45800] 65,100] 2,340| 2,240| 1,460 | 9.200{ 4805| 6310
6360 6360 |235 | 360| 5X50 340(240(140| — | — | — | 4 8 [ 52.200] 76900] 2,750| 2,850( 1,730 |10,740{ 5580 | 6360
6410 6410 |265 | 410] 6x50 390({290({190| — | — | — | 4 8 [ 58400] 88,800 3,660| 3,770( 2,000 |12,190{ 6355 | 6410
6460 6460 (300 | 460| 7X50 4401340|240| — [ — | — [ 4 8 [ 64,400/100,000{ 4,700| 4,830 2,260 |13800{ 7,130 | 6460
6510 6510 |335 510 8x50 490{390({290({190| — | — | 4 8 [ 70,200/112,000{ 5,870| 6,010{ 2,530 |15300{ 7905| 6510
SVT 9210 — 130 | 210] = 10— |—-|—-|—-|—-1]3 7 | 51,100f 56500] 1,610| 1,440| 2,030 |12520| — | 9210
9310 — 180 | 310] 1x100 20— |- |—-|—-|—|38 7 | 79300( 98900{ 3,150| 3,360| 3,560 |17,950| — | 9310
9410 — 350 | 410] 2X100 300{100| = | — | —|—| 4 8 [ 79300] 98.900] 4,110{ 3,840| 3,560 [23950| — | 9410
9510 — 450 | 510] 3x100 400{200| — |- | —|—| 4 8 [ 96,600/127,000{ 6,420| 6,080( 4,580 {3009 — | 9510
9610 - 550 [60=1|145%*"| 610 43 | 85 | M8 | 16 |105(4X100| 90 [135| 11 | 20 (M4 | 8 90 | 9x14x9 [ 16 | 29 | 55 |500|300|100| — [ — [ — [ 4 9 [112,000/155,000{ 7,760| 8,090 5,600 [353%| — | 9610
9710 — 650 | 710] 5X100 600({400{200| — | — | — | 4 9 [128,000]183,000{10,800{11,200( 6,620 [418%0| — | 9710
9810 = 750 | 810] 6X100 700/500{300{100| — | — [ 5 | 10 [136,000]197,000/14,400{13,900 7,130 [47.790] — [ 9810
9910 — 850 | 910] 7x100 800|600{400/200| — | — [ 5 | 10 [151,000[226,000{18,500{17,900| 8,140 |53690] — | 9910
91010 — 950 1,010 8x100 900(700{500{300/100| — [ 5 | 10 [165000{254000/23,100{22,400 9,160 [59590] — [91010
3 For accuracy (T, S), refer to Figure A-22 (page A-36). 1N=0.102kgf 1N - m=0.102kgf - m
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NIPPON B=eNRING

SLIDE TABLE

SYT TYPE [ )
—SYT1/SYT2/SYT3—
part number structure —@@ @ @ [} @ @ o @
- - (]
example mo.[ P-—0 -O0—0—0- 0 5
(T e @@ @o® @00 & 6 & © © [8] T
P2 P3 'U:E
specification Sidepth f N1 M1 XP2 (N1) (N2) M2XxP3 N2 m
g¥¥'ss:t:r?t??crgrrosion ﬁ{gﬁi‘? ssty;p]gg\rérzfrgrats%nage Fnesh L
-KGLA: lithium-based low dust generation grease
-KGU: urea-based low dust generation grease
i -KGF: anti-fretting grease
table length with low temperature black chrome treatment
N\ »
stroke - . table-top mounting hole bed-surface mounting| accurac basic load rating ; mass
part number major dimensions di?nensionsg il GiEns e g S5 deviaﬁo‘g) dynamic| static allowable static moment )
. ) ST | A Bi L b Bz c P | S f Ni |[MixPz2| Sz | N2 |[MexPs| T | S | C Co | Mp | Mv | M size
standard anti-corrosion
mm mm mm mm mm mm mm mm mm mm mm mm | mm Mm [ gm N N Nem [ N°m | N°m g
SYT 1025 | SYTS 1025 12 25 3.5 [1X18 5 |2X75| 2 4 464 476 1.79 1.47 1.79 22 | 1025
1035 1035 18 35 3.5 | 1x28 75[2x10| 2 4 805 952 3.08 3.50 3.58 33 | 1035
1045 1045 25 45 125 | 1x20 75|3x10| 2 5 959 | 1,190 6.98 6.40 4.48 42 | 1045
1055 1055 32 801 | 2001 55 7.5 6.6 4 14 M2.6 3 125 [1X30|M26| 75|4%X10| 2 5 1,100 | 1,420 9.53 8.81 5.37 52 | 1055
1065 1065 40 65 125 [ 2x20 75[5%x10| 2 5 1,240| 1,660 124 11.6 6.27 63 | 1065
1075 1075 45 75 22.5 | 1x30 75|6X10| 2 5 1,510| 2,140| 193 18.3 8.06 72 | 1075
1085 1085 50 85 125 [ 2X30 75[7X10| 2 5 1,650 | 2,380 | 23.4 22.3 8.96 83 | 1085
SYT 2035 | SYTS 2035| 18 35 3.5 [1X28 75[1x20| 2 4 1,090| 1,170 7.04| 5.78| 7.63 79 | 2035
2050 2050 30 50 3.5 | 1X43 10 |2X15| 2 4 1,510| 1,750 | 1241 10.7 114 113 | 2050
2065 2065 40 65 175 | 1xX30 10 |3x15| 2 5 1,900| 2,340 | 19.41 17.1 15.2 150 | 2065
2080 2080 50 | 12*01| 3001 80 115 | 12 6 22 M3 5 175 [ 1xX45| M3 |10 |4X15| 2 5 2,620| 3,510| 274 29.6 22.8 185 | 2080
2095 2095 60 95 17.5 [ 2X30 10 |5%X15| 2 5 2,950 | 4,100| 374 39.9 26.7 215 | 2095
2110 2110 70 110 325 | 1x45 10 |6%X15| 2 5 3,280 | 4,680| 61.7 58.1 30.5 255 | 2110
2125 2125 80 125 17.5 | 2X45 10 [7Xx15] 2 5 3,590 | 5,270| 76.1 721 34.3 295 | 2125
SYT 3055 | SYTS 3055 30 55 7.5 | 1X40 10 1X35| 2 5 3,490| 3,890 194 22.2 33.8 225 | 3055
3080 3080 45 80 7.5 | 1X65 15 [2X25| 2 5 5,230| 6,490| 53.0 58.0 56.4 340 | 3080
3105 3105 60 105 27.5 | 1X50 15 |3%x25| 3 5 6,030 | 7,790 103 95.7 67.7 440 | 3105
3130 3130 75 | 16%01 | 40*01 | 130 155 | 16 8 30 M4 7 275 |1X75| M4 |15 [4x25| 3 5 7,560 | 10,300 | 170 160 90.3 560 | 3130
3155 3155 90 155 27.5 | 2x50 15 |5%x25| 3 5 9,000 | 12,900 | 210 220 112 655 | 3155
3180 3180| 105 180 525 | 1X75 15 |6%X25| 3 5 110,300 | 15,500 | 302 314 135 770 | 3180
3205 3205| 130 205 27.5 | 2X75 15 |7x25| 3 5 111,000 | 16,800 | 355 367 146 880 | 3205
*For accuracy (T, S), refer to Figure A-22 (page A-36). 1N=0.102kgf 1N + m=0.102kgf + m
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SLIDE TABLE

SYT-D TYPE [ )
—SYT1/SYT2/SYT3—
C f=
part number structure —O°E ©°® ©°@ . .h
| - = P AR R 7 (%))
example s = m“‘[ 7%3 {@%7@%777#@%7 h % 5
EE - Bo® ©c® ©0® =e © © ©6 m
Stdepth f - B fa %
specification e e el Ny M XP2 (No) A () fo i ™
SYT: standard -KGLA: lithium-based low dust generation grease L
SYTS: anti-corrosion -KGU: urea-based low dust generation grease
-KGF: anti-fretting grease
size with low temperature black chrome treatment
table length with counterbore
- J
part number e major dimensions table'tgﬁn':::ig::g go bed—surfc:jaicr:neenms(i)g::ng hole ;&Zegg) d‘;;z;i:adsg;?f allowable static moment mass
. ) ST | A | B | L | b |B | c | P | s | [N MixPo| dXDxh | 1 | fo | s | T | S | C Co | Mp | Mv | M size
standard anti-corrosion
mm mm | mm [ mm | mm | mm | mm | mm mm | mm mm mm mm | mm | mm | um | uM N N Nem [ N°m | N°m g
SYT1025-D [SYTS1025-D 12 25 3.5 1X18 3.5 18| — 2 4 464 476 1.79 1.47 1.79 22 | 1025
1035-D 1035-D 18 35 3:5 1X28 5 2| = 2 4 805 952 3.08 3.50 3.58 33 | 1035
1045-D 1045-D 25 45 125 1X20 3.5 38| 25 2 5 959 | 1,190 6.98 6.40 4.48 42 | 1045
1055-D 1055-D 32 8*01(20*01| 55 7.5 6.6 4 14 | M2.6 3 12.5 1X30(25x4.1x22| 3.5 48 | 29 2 5 1,100 | 1,420 9.53 8.81 5.37 52 | 1055
1065-D 1065-D 40 65 125 2%20 5 55| 31 2 5 1,240| 1,660 | 124 11.6 6.27 63 | 1065
1075-D 1075-D 45 75 225 1X30 5 65| 35 2 5 1,510| 2,140| 193 18.3 8.06 72 | 1075
1085-D 1085-D 50 85 125 2%30 5 75| 40 2 5 1,650 2,380 | 234 22.3 8.96 83 | 1085
SYT2035-D [SYTS2035-D 18 35 3.5 1x28 5 25| — 2 4 1,090 1,170 7.04 5.78 7.63 79 | 2035
2050-D 2050-D 30 50 3.5 1X43 7.5 35| — 2 4 1,510| 1,750 | 1241 10.7 114 113 | 2050
2065-D 2065-D 40 65 17.5 1X30 5) 55| 33 2 5 1,900| 2,340 | 1941 17.1 15.2 150 | 2065
2080-D 2080-D 50 [12*01130*01| 80 | 11.5 | 12 6 22 M3 5 175 1X45| 35%6%X33 | 5 70 | 40 2 5 2,620| 3,510| 274 29.6 22.8 185 | 2080
2095-D 2095-D 60 95 175 2X30 5) 85| 45 2 5 2,950| 4,100| 374 39.9 26.7 215 | 2095
2110-D 2110-D 70 110 32.5 1X45 7.5 95| 50 2 5 3,280| 4,680| 61.7 58.1 30.5 255 [ 2110
2125-D 2125-D 80 125 175 2X45 75 | 110 | 55 2 5 3,590 | 5,270| 76.1 7241 34.3 295 | 2125
SYT3055-D | SYTS3055-D 30 55 7.5 1X40 7.5 40| — 2 5 3,490| 3,890| 194 22.2 33.8 225 | 3055
3080-D 3080-D 45 80 7.5 1X65 6 68 | 43 2 5 5,230| 6,490| 53.0 58.0 56.4 340 | 3080
3105-D 3105-D 60 105 27.5 1X50 7.5 90 | 55 3 5 6,030| 7,780|103 95.7 67.7 440 | 3105
3130-D 3130-D 75 |16*01|40%%1| 130 | 155 | 16 8 30 M4 7 27.5 1X75|45%x75%43| 7.5 | 115 | 65 8 5 7,560 | 10,300 | 170 160 90.3 560 | 3130
3155-D 3155-D 90 155 27.5 2X50 75 140 | 95 3 5 9,000 | 12,900 | 210 220 112 655 | 3155
3180-D 3180-D| 105 180 52.5 1X75 7.5 | 165 | 85 3 5 110,300 | 15,500 | 302 314 135 770 | 3180
3205-D 3205-D| 130 205 27.5 2X75 7.5 | 190 | 90 3 5 111,000 | 16,800 | 355 367 146 880 | 3205
*For accuracy (T, S), refer to Figure A-22 (page A-36). 1N=0.102kgf 1N + m=0.102kgf + m

//M{\
el P
center of roller cage center of roller cage
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MINIATURE SLIDE

The NB miniature slide SYBS type is a limited stroke table with the
most compact envelope dimensions, featuring two ball raceway
grooves. The SYBS type utilizes balls as the rolling elements. The
ultra compact design contributes greatly to the creation of smaller
and lighter industrial machinery and equipment of all types.

STRUCTURE AND ADVANTAGES

The NB miniature slide incorporates a unique ball cage greatly reduces the contact noise of the

integrated ball cage between the table and bed. All rolling elements bringing about a low-noise operation.
compgqents have been produced with high precision Hi gh Accuracy
machining.

. The ball raceway grooves of each of the bed and
Ultra Compact Design table are processed through simultaneous precision
The table height of the SYBS type is 3.2~8mm machining resulting in minimal processing errors,
and the width is 6~17mm. This compact size and bringing about extremely smooth, precision
when compared with conventional slide tables linear movement.

ZZEZ;%;??“E the miniaturization of machinery and Stainless Steel Structure

L . The SYBS type is made of all stainless steel
Low Friction - Low Noise components. This allows for use in corrosive or high
Since the rolling ball elements do not recirculate, the temperature applications. The SYBS is a perfect
frictional resistance will not vary significantly resulting component for vacuum or clean room environments.
in smooth, high precision operation. Additionally, the

Figure A-24 Structure of SYBS type
( )

ball cage

end piece

ball elements

A-64

SPECIFICATION

Refer to table A-10 for NB Miniature Slide Table A-10 Material and Operating Temperature Range

material and operating temperature range. ball

type |table/bed|ball cage operating

elements | temperature range

SYBS stainless | stainless | stainless —20'C~140°C

steel steel steel
ACCURACY

Table A-11 shows the accuracy of the SYBS Figure A-25 Accuracy Measurement Method

miniature slide. 4 )

The deviation is measured as Figure A-25 illustrates.
Dial indicators are placed to the center of the table's NB mark
top and the reference surface side (opposite from
the NB mark) and then the table is moved the full

stroke without any load. T@a
Table A-11 Accuracy unit - mm
item tolerance r‘ﬁ@% — *ﬁ:r * [
height H +0.020 wl_ |
width W +0.025
deviation from center of surface C 0.004 - -
deviation from center of surface D 0.006

LOAD RATING

The load rating of the miniature slide varies Figure A-26 Direction of Load

depending on the direction of the applied load. ( I

Table A-12 Change of Load Rating Corresponding to Load Direction

I 1 vertical direction
I

basic dynamic |vertical direction 1.00xC
load rating horizontal direction 1.19XC
basic static |vertical direction 1.00xCo horizontal direction
load rating horizontal direction 1.19XCo

RATED LIFE

The life of an NB miniature slide is calculated using
the following equations:

Rated Life Life Time
_(fr . C )3 _ L-106
L=+ 5] - 50 Lh=2"2sni-60
L: rated life (km)  fr: temperature coefficient Ln: life time (hr)  4s: stroke length (mm)
fw: applied load coefficient C: basic dynamic load rating (N) ni: number of cycles per minute (cpm)

P: applied load (N)
* Refer to page Eng-6 for the coefficient.
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MOUNTING

Mounting Surface Profile

In most general installations, the miniature slide is mounted by pushing the reference surface of the bed and
table against a shoulder that is set up on the mounting surface. Machined undercuts should be used in the
corners of the shoulder (as illustrated in Figure A-27) so that the corners will not interfere with the reference
surfaces of the bed and table. Table A-13 lists the recommended shoulder heights of the mounting reference

surfaces.

When installing the miniature slide table without providing machined undercuts, the corner radius should
be realigned as illustrated in Figure A-28. Table A-14 lists the values of the corner radius of the mounting

surface.

Figure A-27 Mounting Surface Profile-1
-

Table A-13 Shoulder Height on Mounting Reference Surface

Figure A-28 Mounting Surface Profile-2

Mounting Example and Mounting Screw

All the mounting holes are for SYBS6,8,12 fully through-hole. Mount SYBS6,8,12 as illustrated in Figure
A-30 after considering the size of mounting screw, the maximum penetration depth, and the height of the
bed. Make certain that the mounting screws do not interfere with the ball cage; otherwise, the accuracy and
travel life will be affected adversely. Special screws for SYBS type are available from NB. Please refer to

Table A-16 for dimensions of mounting screws.
Figure A-30 Mounting Example

unit : mm
part number shoulder height for table| shoulder height for bed
h1 h2
SYBS 6 1.0 0.5
SYBS 8 1.2 0.8
SYBS12 1.5 0.8
SYBS17 2.5 1
Table A-14 Maximum Corner Radius unit i mm

4 )
mounting screw
NB mark | | | | ’ NB mark
|
L r ﬂ
I
%
|
L 1 SYBS12
Precaution for possible interferences of
mounting scre \L ball cage and mounting screws.
- J
Table A-16 Mounting Screw (stainless steel) Figure A-31 Mounting Screw
M D H pitch L h
(size) mm mm mm mm H L
M1 1.8 0.45 0.25 5
M1.4 2.5 0.5 0.3 6 % ol —+ |i ,,,,, [
M1.6 2.3 0.5 0.35 4,5,6
M2 3 0.6 0.4 6 )

( ) mounting surface for table | mounting surface for bed
part number
", r r2
SYBS 6 0.1 0.05
SYBS 8 0.15 0.1
E SYBS12 0.15 0.1
SYBS17 0.3 0.3
y
& r2
_ J
Recommended Torque Value Figure A-29 Profile of SYBS Bed
The bed should be tightened with a consistent ( R
torque by using a torque wrench. Table A-15 lists
the recommended torque. 1 ‘
Table A-15 Recommended Torque unit:N-+m ‘ ‘
size torque ‘ '
M1 0.03 i ‘
M1.6 0.15 \ |
M2 0.3 SYBS6,8 SYBS12,17
(for stainless steel screw A2-70)
- J
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USE AND HANDLING PRECAUTIONS

Preload

The SYBS miniature slide is provided with a slightly
positive clearance type only.

End Piece

On both ends of the SYBS miniature slide bed
section, screws are attached to prevent the ball
cage from escaping. Please note that the screws are
designed only to prevent the ball cage from escaping
and are not intended for the use as a mechanical
stopper. The ball cage may become deformed on
contact with the stopper and this will result in a
negative affect of the accuracy and travel life.

Lubrication

NB miniature slide SYBS type is supplied with an
initial application of lithium soap grease No.0 and
therefore is ready for immediate use. Make sure to

relubricate with a similar type of grease periodically
according to the operating conditions. For use in
clean rooms or vacuum environments, miniature
slide tables without grease or with customer
specified grease are available. NB also provides low
dust generation grease. Please refer to page Eng-51
for details.

Cage Slippage

For the SYBS type, the cage can slip under high-
speed motion, vertical application, unbalanced-
loading, and vibrating conditions. It is advised that
the motion speed be kept under 0.5m/s under
general operating conditions. It is also recommended
that the table be cycled to perform the maximum
stroke several times, so that the cage returns to its
center position.

A-67
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MINIATURE SLIDE

SYBS TYPE - [ M )
s
_ . = L H+oo020, . &
_—— ./ P2 Ho % nXxP3
- '. - 11_’4.5’ F"1 . Ll Hi = P3
.53-415 4 o ! ; ! ] =/ 2 ) ( D A——— )
) ey Aol Be=S
N St e s
part number structure SYBS6,8 ©
L =
example s - H:+0.029 9 p z
svas ala1|.KGLA . ! : :
‘ Hi = - 5
‘ g | o
—fe%%%fj‘»f{}f% - 9 BESIC +-— O+ —-—-—- —-1 [y
\ i 2 i R
T nll o$
P S1 ©
' SYBS12
L H=0.020 9 P
SYBS type P4 Hd 3 P3
Hi &
| T =
@ ! [
size o 7*77,4‘,7,7,,, 7 | £ L
grease symbol (refer to page Eng-51) | m| -
blank: standard grease o oo 8 T
-KGLA: lithium-based low dust generation grease ~ ‘ ‘\ o9 L
-KGU': urea-based low dust generation grease ‘ St h] [ O
table length -KGF: anti-fretting grease SYBS17
- J
major dimensions tabel-top dimensions bed-surface dimensions basic load rating | allowable static moment | mass
H w Hi stroke B L P1 P2 B1 Si H2 C | dXGXh| Sz P3 n P4 | dynamic | static
part number e size
pe"‘j‘?';?}]w" C Co Me My Mg
mm mm mm mm mm mm mm mm mm mm mm | mm mm mm | mm | mm N N Nem [N:m [ N-m g
SYBS 6—13 5 13 6 - - 7 1 - 154 180 | 0.21 0.25 | 0.21 1.4 6—13
syBs 6-21] 2 | 2 07 T4 | 8 ar [0 [ = [ = |M4] 08 20 2 M "7 1 2 [ = | 220 315] 057 | 069] 037 | 22| 6-21
SYBS 8—-11 4 11 5.5 - - 5 1 - 201 211 | 0.23 0.28 | 0.35 2.0 8—11
SYBS 8-—21 4 25 1 12 8 21 10 - - 0.7 26 3 - M1.6| 10 1 = 368 493 | 1.02 1.22 | 0.83 &7/ 8—21
SYBS 8-—31 18 31 10 21 - 10 2 - 473 704 | 1.97 235 | 1.19 55 8—31
SYBS12—23 12 23 8 - - 54 15 - - 404 563 | 1.30 155 | 1.80 76 | 12—23
SYBS12—-31 45 3 1 18 12 31 15 - - M2 1.2 26 6 |24X4X15| — 15 - - 473 704 | 1.97 235 | 2.25 10.2 | 12—31
SYBS12—46 28 46 15 31 - 20 - 30 658 | 1,120 | 4.80 5.72 | 3.60 152 | 12—46
SYBS17—23 14 23 10 - 15 - — 775 888 | 2.09 249 | 3.33 19.2 | 17—23
SYBS17—-31 8 5 1.5 19 17 31 20 - 12 3 4.7 7 [24x42%X23| — 15 - - 984 | 1,240 | 3.80 453 | 466 | 262 | 17—31
SYBS17—-46 29 46 30 - 20 - 30 [1,350 | 1,950 | 8.75 | 104 732 | 384 | 17—46
3%1: Custom mounting screws are provided with the SYBS-12 type only. 1N=0.102kgf 1N - m=0.102kgf - m

Other screw sizes are also available. (Please refer to page A-67)

SYBS12 bed mounting screw
0.6

Eﬁ@

6

[92]
©

M2x0.4
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GONIO WAY

GONIO WAY S ———
Refer to table A-17 for NB Gonio Way Table A-17 Material and Operating Temperature Range
. . R . material and operating temperature range. UES) UG operating
The-NB gonp wa.y. |'s a cuthlad.cross roller sllde.way. It ‘|s' a curved type ail | roller cage | "€’ |temperature range
motion bearing utilizing low-friction, non-recirculating precision rollers. ng steel stiitr;I:Iss steel | —20G~110C

It is used when there is a need to change the gradient or obtain an
accurate gradient angle without changing the center of rotation in
high-precision optical and measurement equipment.

STRUCTURE AND ADVANTAGES

ACCURACY OF RVF TYPE

The accuracies of the gonio way RVF type are Figure A-34 Accuracy Measuring Method
represented by mutual dimensional errors and 4
parallelism of four rails, using the procedure as shown
in Figure A-34.

AVM OINO9

NB mark NB mark

The NB gonio way RVF type consists of curved tracking bases with precisely ground V-grooves and flat
installation surfaces, as well as curved roller cages. The NB gonio way RV type consists of curved rails with
precisely machined V-grooves and curved roller cages. Precision rollers are employed as the rolling elements,
since the rolling elements do not recirculate, the frictional resistance will not vary significantly, providing
curved movement with extremely low frictional resistance.

Low Frictional Resistance and
Minute Motion

The precision grinding and curved roller cage allow
for extremely low frictional resistance. The negligible
difference between static and dynamic frictions
allows the gonio way to follow minute movements
accurately, realizing curved movement of high
accuracy.

Low Noise

Since NB gonio way employs a non-recirculating
design, there is no noise from the circulating area.
In addition, the curved roller cage realizes quiet
operation without contact noise between the rolling
elements.

High Rigidity and High Load Capacity
The rollers provide a larger contact area and less

Figure A-32 Structure of Gonio Way RVF type

elastic deformation compared to the ball elements.
Additionally, since the rollers do not recirculate,
the effective number of rotating elements is larger,
resulting in high rigidity and high load capacity.

Flat Installation Surface

The flat installation surfaces of the RVF type do not
require complicated machining of tables and beds
when installing the product. As a result, machining
costs can be reduced greatly.

Same Rotation Center

The curved V-grooves, which are finished with a
precise grinding process, provide an accurate center
of rotation. Furthermore, the products are composed
to provide identical rotation centers when products
of each size are installed to two axes. (refer to Table
A-25.)

Figure A-33 Structure of Gonio Way RV type

( )
b-curved tracking bases

installation surface
installation

( )

curved rail

curved roller cage

installation surface

Table A-18 Accuracy

unit:um

part number

mutual eror between A and B

mutual error between C and D

parallelism of
E,F.H,I

RVF2050- 70
RVF2050- 87
“RVF2050-103 |
RVF2050-120
RVF3070- 85
RVF3070-110
RVF3100-125
RVF3100-160 |

10 10

ACCURACY OF RV TYPE

The accuracies of the gonio way RV type are
represented by mutual dimensional errors and
parallelism of four rails, using the procedure as shown
in Figure A-35.

Table A-19 Accuracy unit:um

s D mutual enor betweenAandB | parallelism of
mutual error between C and D E,F.H,I

RV2040- 50

" RV2060- 60 |
RV3070- 90 10 10
RV3070-110
RV3100-160

The reference surfaces are located on the opposite
side of the NB mark. There are inner reference
surface and outer reference surface in one set of RV.

A-71

NB mark

reference surface of
b-curved tracking base

reference

a-curved tracking base

reference surface of
b-curved tracking ba

Se

NB mark

surface of

inside section

Figure A-35 Accuracy Measuring Method

-

inner-diameter

Hs] [R14

reference surface m*
a

=

inner-diameter

reference surface
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outer-diameter
reference surface
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RATED LIFE

The life of a gonio way is obtained using the
following equations.

Rated Life

=P (Y

L: travel life (10%cycles) 6: rotating angle (degree)

C: basic dynamic load rating (N) P: applied load (N)
fr: temperature coefficient fw: applied load coefficient
% Refer to page Eng-6 for the coeffieients.

MOUNTING OF RVF TYPE

Accuracy of Mounting Surface

To maximize the performance of NB gonio way, it is
important to finish the installation surface with high
accuracies.

Life Time

6
L _ Lx10

"=T60%n

Ln: life time (hr)
ni: number of cycles
per minute (cpm)

rotating angle

Figure A-36 Accuracy of Mounting Surface

\

5 |8 . centerline
|

~

Setting four curved tracking bases in parallel
position

(5) Move the table to the maximum stroke ends of
both sides and adjust the setting so that the
curved roller cage is positioned at the center
of the curved tracking base.

(6) Move the table to the center position and

tighten the adjustment screws with 3¥slightly
strong torque by using a torque wrench. (Figure
A-39d)
%"Slightly strong torque" here means slightly stronger
than the torque at which the oscillation of the dial
indicator is stabilized at the minimum value when
the table is moved right and left, or when pressure is
applied to the rolling direction while the dial indicator
is attached to the side face (reference side) of the
table. (Figure A-39i)

(7 ) Move the table to the maximum stroke end of
one side and tighten the adjustment screws on
the curved roller cage with the same torque as
in step (6). (Figure A-39e)

(8) Move the table to the maximum stroke end

Parallelism of surface 1 against surface A 2 of the other side and tighten the adjustment
Perpendicularity of surface 2 against surface A 4 4 S?(;ggguvr\gtgb% \}g"gg?gl‘:"rfgc_g gbe; repeating the
Perpendicularity of surface 5 against surface A 3}13 {; 3 .

Parallelism of surface 3 against surface B
Perpendicularity of surface 4 against surface B
Perpendicularity of surface 6 against surface B
Parallelism of surface 2 against surface C
Parallelism of surface 4 against surface C

Tapped Hole for Preload Adjustment
Screws

The recommended pitch of the adjustment screws
should be installed in the same location as the rail
mounting bolts, and the height should be aligned with
the center of the raceway groove.

(refer to page A-73, Figure A-39 (d, e, f).)

Page A-73, Table A-20 shows the sizes of tapped
holes.

Installation Procedure

\

Securing the curved tracking bases

(9) Mount an edge reference plate between the
reference edge of the a-curved tracking base
and end piece, press it against the reference
edge of the bed, and then tighten only the rail
mounting bolts in the middle. (Figure A-39g)

Repeat the procedure above to mount an edge
reference plate between the reference edge of
the b-curved tracking base and the end piece.
Press it against the reference edge of the
bed, and then tighten only the rail mounting
bolts in the middle. (Figure A-39h) In order to
maintain parallelism of curved tracking bases,
do not cycle the table during this process and
make sure that there is no clearance between
the edge of the table and the edge reference
plate.

(11) Secure the rest of the rail mounting bolts on
the curved roller cage one by one by moving
the table as instructed in steps (7) and (8) .

(10

Figure A-39 Installation Method (2)

( % 0

| | | adjustment screws
Al

X rail mounting bolt

d e —

position of the curved roller cage

O: adjustment screw can be tightened
x: adjustment screw should not be tightened

|
edge reference plate

|
i |

edge reference plate

GONIO WAY
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dial indicator rolling direction
Setting the curved tracking bases ( o PN adiustment sorews
temporarily Adjusting the preload
(12) Move the table to the right and left with the
(1) Remove burrs, stains, and dust from the test indicator attached to the side face of
installation surfaces of the curved tracking reference edge ference edee of e bed the table (reference side). Or, apply pressure
bases of tables and beds. Foreign particles (NB mark side) . in the rolling direction and confirm that the ‘
must be kept out of the assembly work as well. os_c!llatlon of the _|nd|cator is stabilized at the . J
(2) Apply low viscosity oil to contact surfaces, minimum level. (Figure A-391) As d, e, fin the Figure shows it is recommended to match the position
check the reference edges of an a-curved b (13) Pe“:(r_” th; rail Tct)l’l:lmtln(:% bct)lts Ot” the b'C_LéfV?d and pitch of adjustment screws with rail mounting bolts, and also the
tracking base and bed, and then tighten the tﬁ‘ecte'rr‘fpora;@ Zettir?ga jlustment screw side 10 peight of them with the same as the center of raceway groove.
screws temporarily. (Figure A-38a) ) ’ . . . .
. . (14) Return the table to the center position, slightly Table A-20 Recommended Torque for Adjustment Screw  unit:N+m
(3) Align the reference edges (NB mark side) of reference edge // reference edge of the bed loosen the adjustment screws in the middle, ;
a b-curved tracking base and an a-curved (NB mark side) and then gradually loosen the adjustment part number SIZE torque
tracking base to the same orientation. Then, screws on the curved roller cage while moving RVF2 M3 0.012
insert the curved roller cages between the reference edge of the table the table as instructed in steps (7) and (8) RVF3 M4 0.05
curved tracking bases at the center area. ‘ ‘ Make sure not to reduce the preload too - - - -
Make sure that the curved roller cages will not =T T much. Table A-21 Recommended Torque for Rail Mounting Bolts  unit:N +m
interfere with the curved raceway grooves of ()X ()2 (15) Finally, secure the b-curved tracking base at ; ; f
the curved roller tracking bases. (Figure A-38b) c ie‘- the aéiustment screw side, which ﬁas been Size tightening torque
(4) Check the reference edge of the table, set the B g‘jﬁ”&? fﬁg‘ 28;323/ ',3%?%2;260,22”&%%[2'25 MN?:.35 ?85
table over the b-curved tracking base, and then reference edge of the bed moving the table as instructed above. -

secure the table temporarily. (Figure A-38c) \ v (for stainless steel screw A2-70)
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MOUNTING OF RV TYPE

Accuracy of Mounting Surface

The accuracy of surfaces 1, 2, 3, and 4 (Figure
A-40) directly affect the motion accuracy.

To maximize the performance of NB gonio way, it is
important to finish the installation surface with high
accuracies.

Tapped Hole for Preload Adjustment Screws
The recommended pitch of the adjustment screws
should be installed in the same location as the rail
mounting bolts, and the height should be aligned
with the center of the raceway groove.

(refer to page A-75, Figure A-43 (e, f, g).)

Page A-75, Table A-22 shows the sizes of tapped
holes.

Figure A-41 Example of Installation

Figure A-40 Accuracy of Mounting Surface

BN
2 4

4
MEN o AN

-

.

center of rotation
P e

Installation Procedure

(1) Remove burrs, dirt, dust, etc. from the table
and the installation surfaces of the bed.

(2 ) Apply a low viscosity oil to contact surfaces.
Fix the rail Minner-diameter reference surface,
(@outer-diameter reference surface and @outer-
diameter reference surface by tightening bolts
to the specified torque. (Table A-23, Figure
A-42a)

(3) Temporarily attach the rail @inner-diameter
reference surface on curved rail to the adjustment
side. (Figure A-42b)

( 4 ) Remove the end pieces on one side of the rails
and insert roller cages to the center. (Figure
A-42c)

(5 ) Re-attach end pieces.

(6)Move the table to the right and left (in the
direction of the stroke) to position roller cages
at the center of the curved rails.

(7)) Set an indicator at the side of the table on the
reference surface. (Figure A-42d)

(8 ) Move the table to one of the stroke ends and
tighten the adjustment screws slightly. (Figure
A-43e)

d

temporarily attach curved rail @

insert curved roller cages

position of indicator
dial indicator

adjustment screw

=¥ adjustment side

J
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(9 ) Move the table fully to the other stroke end and
tighten the adjustment screws slightly. (Figure
A-43f)

(10) Move the table to the center and lightly tighten
adjustment screws. (Figure A-43g)

(11) Repeat steps (8)~ (10) until there is no clearance
around the table. If there is no clearance, the
indicator will show a minimum fluctuation value
when the table is moved to the right and left.
Exercise care so as not to apply an excessive
preload.

(12) Repeat steps (8)~(10) and tighten the adjustment
screws uniformly by using a torque wrench.

(13) Fix the rail @inner-diameter reference surface.
Tighten the rail mounting bolts sequentially by
moving the table in the same manner as with
the adjustment screws.

Table A-22 Recommended Torque for Adjustment Screw — unit:N +m

part number size torque
RV2 M3 0.012
RV3 M4 0.05

Table A-23 Recommended Torque for Rail Mounting Bolt  unit:N +m

size torque
M3 1.0
(for stainless steel screw A2-70)

SHAPE OF MOUNTING SURFACE

Slide way RVF and RV types are generally mounted
by contacting the reference surface of the rail to
the shoulder provided on the mounting surface. For
the shoulder shape, provide relief at the corner as
shown in Figure A-44 so that it does not interfere
with the reference corner of the rail.

If it is nessaray to mount RVF or RV types without
relief, then it can be used with rounded corners as
shown in Figure A-45. Table A-24 shows the corner
radius of the mounting surface.

Figure A-45 Corner Radius
4 r N

=

Figure A-43 Installation Method (2)

adjustment screw to be tightened

O: Adjustment screws can be tightened.
X: Adjustment screws should not be tightened.

\position of the curved roller cage

Figure A-44 Relief on the Mounting Surface

( )
_ J
Table A-24 Maximum Corner Radius unit:mm

part number

maximum corner radius
r

RVF2 RV2

0.05

RVF3 RV3

0.1

GONIO WAY
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NIPPON BENRING GONIO WAY
RVF TYPE 2 AXES AND SPECIAL SPECIFICATIONS USE AND HANDLING PRECAUTIONS

When incorporating RVF type units onto two axes as Figure A-46 Two Axes Specification Lubrication Cage Slippage
illustrated in Figure A-46, adjust the height of one ( I

lifting axis as instructed in Table A-25. Then, adjust
dimension b (the height of the installation surface
of the a-curved tracking base) in Figure A-46
according to the table in order to obtain the identical
rotation center for the two axes. In addition, requests
can be made for custom specifications including
table units fitted for two axes, non-standard lengths
for curved tracking bases, the radius of rotation, the
rotation range, and the number of rollers. Contact
NB for further information.

Table A-25 Two Axes Specification unit:mm
part number combination a Ri R2
RVF2050- 70
17 70 87
RVF2050- 87
RVF2050-103
17 103 120
RVF2050-120
RVF3070- 85
25 85 110
RVF3070-110
RVF3100-125
35 125 160

RVF3100-160

A-76

(o Ble

NB gonio ways are lubricated using lithium soap
No.00 based grease prior to shipment, so they can
be used immediately. Make sure to relubricate with
a similar type of grease periodically according to
the operating conditions. NB also provides low dust
generation grease for the linear system. Please
refer to page Eng-51 for further details.

Dust Prevention

If a foreign matter, such as dust and dirt, enters the
inside of the NB gonio way, it will deteriorate the
accuracy and life of the system. A gonio way used
in a harsh environment should be protected with a
cover.

Operating Environment

The recommended operating temperature range of
the NB gonio way is —20°C to 110°C.

Adjustment

Inaccuracy in mounting surface or improper
adjustment of preload will reduce the motion
accuracy, resulting in skewing and shortening of
gonio way life. The adjustment should be carried
out carefully.

For the NB Gonio Way, the cage can slip under
high-speed motion, vertical application, unbalanced-
loading, and vibrating conditions. It is recommended
that the rotation range be set with sufficient margin
and an excessive preload should be avoided. It
is also recommended that the rails be cycled to
perform the maximum stroke several times, so that
the cage returns to its center position.

End Pieces

End pieces are attached to each end of the NB
gonio way to prevent removal of the curved roller
cage. Do not use as a mechanical stopper.

Careful Handling

Dropping the NB gonio way causes the rolling
elements to make dents in the raceway surface.
This will prevent smooth motion and will also affect
accuracy. Be sure to handle the product with care.

Use as a Set

The accuracy of the rails has been matched within
each set. Note that the accuracy will be affected
when the rails of different sets are combined.

A-77
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NIPPON BENRING GONIO WAY

RVF TYPE [ )
— Gonio Way flat-installation-surface —
m L=8% ) M L=8% M
N MXP S1
P
part number structure _
DC‘S ®
example oo R . - S
3( 100§ 125] 2
=
— >
<
RVF type
grease symbol
(refer to page Eng-51) Y
blank: standard grease A—8,3 T
-KGLA: lithium-based QO \
size - low %ust %enerat\'on grease a-curved tracking base ‘ \\
= -KGU: urea-base ‘ RVF2050-70-10Z b-curved -curved 2 | |
e TR i e RVF2050-87-10Z tracking base fracking bass r T “#‘% E
rail length ‘ ) 05 05 (1) constructed dimension \ M
with low temperature - - !
black chrome treatment a-curved tracking base b-curved tracking base
(T b-curved tracking base (T) One set consists of 2 a-curved tracking bases, 2 b-curved tracking bases, 2 roller cages, 8 end pieces, and 2
radius from rotation center number of rollers 0.5 0.5 edge reference plates.
- J
a-curved tracking base
L RVF3070-85-10Z
roller | number e CTEEes basic load rating mass
£T0 VDT rotation|diameter|of rollers ) dynamic static (one set) 10 (VDT
p range D z L R R1 Rz Hi1 H2 h1 h2 A B MXP N E St f G T 6° (¢} Co p
mm mm | mm [ mm | mm | mm | mm | mm | mm | mm [ mm mm mm | mm mm [ mm | mm N N g
RVF2050- 70-10Z 10 70 67 | 73 725| 645| 75 7.5 3x125| 6.25 23 41.8°| 1,180 2,400 66 RVF2050- 70-10Z
RVF2050- 87-10Z + 5| o 10 50 87 84 | 89.5| 89.5| 815 75| 75 15 | 7.25 i i 25 | M25 4 3 ) 33.4°| 1,060 2,430 70 RVF2050- 87-10Z
RVF2050-103-10Z | — 10 103 | 100 (106 |105.5| 97.5| 7.5 8 ’ 3x13 | 55 ' ’ 15 28.1° 998 2,440 70 RVF2050-103-10Z
RVF2050-120- 92 9 120 | 117 [123 |1225|1145| 7.5 8 ) ) 24.0° 751 1,970 70 RVF2050-120- 92
RVF3070- 85-10Z 10 85 81 | 89 89.5| 755| 14 12.5 24 |48.6°| 2,680 5,530 182 RVF3070- 85-10Z
RVES070-T1010| , | [ 10 70 310 [ 106 [114 [1145]100.5] 128 | 125 8 85 3x15 1125 1 3 | M3 | 7 | 35 M50 [ 2440 | 5620 | 182 | RVF3070-110-10Z
RVF3100-125-16Z | — 16 100 125 | 121 (129 [129.5[110.5| 17.5 | 18 85 5x15 | 125 3 M3 7 35 19 47.2° | 3,520 8,850 327 RVF3100-125-162
RVF3100-160-142 14 160 | 156 (164 |164.5[145.5] 15 18 ) ) ) ) 36.4°| 2,860 7,890 323 RVF3100-160-142
% Please refer to page A-82 for information on cage dimensions. 1N=0.102kgf
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NIPPON BENRING GONIO WAY
RV TYPE ‘ [ )
— Gonio Way — ; '
u%: o
— @ ] ] o

-3 ‘ = T
jF—e o o <o ERY
part number structure w |
S1 thru hole, 1

SG Ry 30708 110 oz

AVM OINO9

RV type

grease symbol

(refer to page Eng-51)
blank: standard grease
-KGLA: lithium-based

size low dust generation grease
- -KGU: urea-based
low dust generation grease
-KGF: anti-fretting grease p ‘
rail length . (N) MXP (N)
- with low temperature '
black chrome treatment (T) L33 (T)
radius from rotation center number of rollers One set consists of 4 curved rails, 2 curved roller cages, and 8 end pieces.
- J
_ _roller r}umber major dimensions basit_: load ratin_g mass
£T0 GTED rotation | diameter | of rollers dynamic static (one set) part number
g range | D z L R Ri Re A B c MxP | N E S T 6° © Co
mm mm mm mm mm mm mm mm mm mm mm mm N N g
RV2040- 50- 7Z +10° 2 7 40 50 53 47 15 6 705 2X12.5 7.5 25 M3 15 47.20 820 1,440 49 RV2040- 50- 7Z
RV2060- 60-12Z 12 60 60 63 57 3x125| 11.25 60.0 1,490 2,800 75 RV2060- 60-12Z
RV3070- 90-11Z 11 70 90 94 86 3x15 45.8° 2,640 5,550 137 RV3070- 90-11Z
RV3070-110-10Z| =+10° 3 10 70 110 114 106 18 8 8.5 3X15 125 3 M3 1.9 37.1° 2,440 5,620 135 RV3070-110-10Z
RV3100-160-14Z 14 100 160 164 156 5%X15 36.4° 2,860 7,890 193 RV3100-160-14Z2
¥ Please refer to page A-82 for information on cage dimensions. 1N=0.102kgf
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CR TYPE

— Standard Curved Roller Cage —

part number structure

example

CR type

NIPPON BeNRING

number of rollers

size center radius

roller diameter [center radius| applicable
part number D A t w p° a’®

mm mm mm mm type
CR2- 50- 7Z 50 4.6° 2.9° RV
CR2- 60-12Z 60 3.8° 2.4° RV
CR2- 70-10Z2 2 70 03 56 3.3° 2.0° RVF
CR2- 87-10Z 87 ’ ’ 2.6° 1.6° RVF
CR2-103-10Z2 103 2.2° 1.4° RVF
CR2-120- 92 120 1.9° 1.2° RVF
CR3- 85-10Z 85 3.4° 2.0° RVF
CR3- 90-11Z 90 3.2° 1.9° RV
CR3-110-10Z 3 110 0.4 7.2 2.6° 1.5° RVF.RV
CR3-125-16Z 125 2.3° 1.3° RVF
CR3-160-142 160 1.8° 1.0° RVF.RV
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NIPPON B=eNRING

BALL SPLINE

The NB ball spline is a linear motion mechanism utilizing the rolling
motion of ball elements that can sustain loads and transfer torque
simultaneously. It can be used in a wide variety of applications
including robotics and transport type equipment.

STRUCTURE AND ADVANTAGES

The NB ball spline consists of a spline shaft with
raceway grooves and a spline nut. The spline nut
consists of an outer cylinder (main body), retainer,
side rings, and ball elements that is designed and
manufactured to achieve a reliably smooth motion.

High Load Capacity and

Long Travel Life

The raceway grooves are machined to a radius
close to that of the ball elements. The large ball
contact area results in high load capacity and long
travel life.

Wide Variety of Configurations

Spline shaft sizes with diameters from 4mm to
100mm are available. Several types of Spline nut
are available: cylindrical types (SSP/SSPM), and
flange types (SSPF/SSPT). Material option of
Stainless steel (SUS440C or equivalent) is also
available. They can be specified to suit various
applications.

Anti-corrosion Specification

In addition to the stainless steel version, you can
also select the LB option with low-temperature
black chrome treatment. The surface treatment is
applied to the shaft and outer cylinder body for rust
prevention.

High Accuracy Torque Transmission
Due to the effective contact angle between the

Figure B-1 Basic Structure of NB Ball Spline

raceway grooves and the balls, the NB ball spline
can transfer large torque. By adjusting preload it
is possible to obtain a higher rigidity and a higher
positioning accuracy.

Ease of Additional Custom
Machining

Since a round shaft with raceway grooves is used,
NB ball spline shafts can be easily machined to
customized specifications.

High-Speed Motion and
High-Speed Rotation

The outer cylinder is compact and well balanced,
resulting in good performance at high speed.

Light Weight and Compactness

The NB ball spline SSP-AM type has a smaller spline-
nut diameter compared to the conventional SSP type
nut on the same shaft diameter. The SSP-AM type
is best suited for the chip-mounter head device and
the multiaxial applications. Anti-corrosion type is also
available.

. )
comparison between

- EE% SSP4AM and SSP4

nut outer dia.
— 20% smaller

N nut length
25% shorter

-

outer cylinder

side ring with side-seal

spline shaft

TYPES

TYPES OF SPLINE NUT

A wide variety of spline nut designs are available and all spline nuts come with side-seals as a standard
feature.

Table B-1 Types of Spline Nut

type of nut shape and advantage page

« cylindrical spline nut with key

groove
e —1 - with special key P.B-18
+nominal diameter: SSP4-100

: SSPS4-25

SSSSPPS @

- light and compact nut

« countersink for fixing
(SSP4AM) P.B-20

- with special key

+ nominal diameter: 4-10

cylindrical | SSP-AM
type SSPS-AM

- cylindrical spline nut without
key groove
SR + with two lock plates for fixing P.B-22
- nominal diameter: 6-10
SSPF + spline nut with flange
SSPFS - nominal diameter: SSPF6-60 |[P.B-24
: SSPFS6-25

- spline nut with a two side cut
flange P.B-26
+nominal diameter: 6-10

flange type | SSPT

2§E;ﬁm -light and compact nut with
SSPTS-AM ﬂange P.B-28
SSPKS-AM - nominal diameter: 4-10

B-3
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NIPPON BENRING BALL SPLINE

TYPES OF SPLINE SHAFT The NB ball spline is measured for accuracy at the points shown in Figure B-2 and categorized as either high-

Depending on the application requirements, either a ground spline shaft or a non-ground (commercial grade) grade (blank) or precision-grade (P). Contact NB for accuracy information on the commercial type ball spline.

spline shaft is available. Figure B-2 Accuracy Measurement Points
4 ; 7
Table B-2 spline nut
support area  [A] &_‘—‘ﬁ@ﬂ‘ . [B] Ssupport area
type of spline shaft shape and advantage part attachment A&Shaﬂ [ part attachment
= area area
* precision ground and precision = — =1 |9 - = 1 -
machined surface finish
- high precision /IOl AB
ground spline shaft -possible to machine ends L
of spline shaft and surface
treatment Note: The support area is the portion where, for example, radial bearings are attached in order to support o
. inal di 4 the spline shaft. [
nominal diameter 00 L The part attachment area is the portion to which other parts, such as gears are attached. ) g
T
Tolerance of Spline Shaft Groove Torsion (Max.) ~ Teble B-4 _ _ 5
-for general industrial use The groove torsion is indicated per 100mm, arbitrarily Tolerance of Spline Shaft Groove Torsion (Max.) m
- cost effective set as the effective length of the spline shaft section. type of shaft ground shaft
-possible to machine ends : i
commercial shaft of spline shaft and surface accuracy grade high precision (P)
(non-ground) treatment tolerance | 13um.“100mm| 6um,100mm
:%%T;;ﬂn?'%nggg:szo%ggm Table B-5 Tolerance Relative to Spline Support Area (Max.) unit: um
(refer to page B-33) radial runout of part ’a‘“Z' ﬁ%’;"éﬂa"ft tsheecﬁgﬁ % e | radial runout of the flange ®
part number attachment area (D (when grir?ding is requested on the drawing)
high-grade |precision-grade| high-grade |precision-grade| high-grade |precision-grade
SSP  4:-4AM
SSP 5AM
e ——— 14 8 11 8
SPECIFICATION T . .
) ) . ) SSP 8-8AM
Table .B-3 shows the NB Ball Spline material and Table B-3 Material and Operating Temperature Range SSP 10 - 10AM 17 10
operating temperature. i
. operating w 13 9
return | spline
type outer cap shaft temperature SSP 16A 19 12 11 8
i range
cylinder Jretainer 8! SSP 20A
SSP SSP 25A
<ap | — 22 13 13 9 16 11
—ap SSP 40A
SSPM____ | —_— 25 15 16 11 19 13
SSPF__ | steel steel SSP 50A
SSPF_-C ) SSP 60A 22 15
S resin 206~ SSP_ 80A 29 17 19 13
SSPK -AM SSP 80AL B B
SSPS | SSP100A 24 0 oo 5
W stainless stainless SSP100AL
“SSPTS AM steel steel
=220 9 T SSP 20 1 12 11 1
SSPKS -AM 9 8 3 9
SSP 25
22 13 13 9 16 1
SSP 30
SSP 40
25 15 16 11 19 13
SSP 50
SSP 60 29 17 19 13 22 15

B-4 B-5



Table B-6 @Radial Runout of Outer Surface of Spline Nut Relative to Spline Shaft Support Area (Max.) unit: um

total length of size
spline shaft 4 5AM 8 10 13A 25A:25 | 40A-40 | 60A-60 100A
4AM 6 8AM 10AM 16A 30A:30 | 50A-50 80A 100AL
() 6AM 20A-20 80AL
greater il high- |precision| high- |precision| high- [precision| high- [precision| high- [precision| high- |precision| high- |precision| high- [precision| high- |precision
than |°" €SS grade| gade |grade| gede |grade | grade |grade | grade |grade| grade |grade| gade |grade| grade |grade| grade | grade| grade
— 200 46 | 26| 46| 26| 46|26 | 36|20 | 34| 18| 32| 18| 32| 16| 30| 16| 30| 16
200| 315\ 89| — | 89|57 | 89|57 | 54| 32| 45| 25| 39| 21| 36| 19| 34| 17|32 | 17
315 400 — | — |126| — |126| 82 | 68| 41 | 53| 31| 44| 25| 39| 21| 36| 19|34 | 17
400( 500 — | — | — | — |163| — | 82| 51 | 62| 38| 50| 29| 43| 24| 38| 21| 35| 19
500 630 — | — | — | — | — | — |102| 65| 75| 46| 57| 34| 47| 27| 41| 23|37 | 20
630 800 — | — | — | — | —|— | —|— | 92| 58| 68| 42| 54| 32| 45| 26| 40| 22
800(1,000 — | — | — | — | — | — | — | — |115] 75| 83| 52| 63| 38| 51| 30( 43| 24
1,000(1,250| — | — | — | — | — | — | — | — |153| 97|102| 65| 76| 47| 59| 35| 48 | 28
1,250(1,600| — | — | — | — | — | — | — | — |256*180*%210|140|175|105| 70| 43| 55| 33
1,600(2,000 — | — | — | — | — | — | — | — |394|314|311|241|224{154|179(109| 65 | 40

* SSP13A, 16A maximum length: 1,500mm
% % Please contact NB for shaft lengths exceeding 2,000m

PRELOAD AND CLEARANCE

m.

The preload is categorized into three different levels: standard, light (T1), and medium (T2). A preload cannot

be specified with the commercial grade spline shaft.

Table B-7 Preload and Clearance unit: um

Table B-8 Preload and Operating Condition

part number standard |light* (T1)|medium** (T2)

preload |preload symbol operating conditions

SSP 4 -4AM
SSP_ 5AM
SSP 6 -6AM
SSP 8 -8AM
SSP 10 -10AM
SSP 13A

SSP 16A

SSP 20A - 20
SSP 25A - 25
SSP 30A - 30
SSP 40A - 40
SSP 50A - 50
SSP 60A - 60
SSP 80A

SSP 80AL
SSP100A
SSP100AL

0~+3

—3~+1 | —8~—3| —13~-8

—4~+2 | —12~—4|-20~—12

—6~+3|—18~—6|—-30~—18

—8~+4 |—24~—8|-40~—24

B-6

minute vibration is applied.

a precise motion is required.

a torque in a given direction is
applied.

slight vibration is applied.
slight torsional load is applied.
cyclic torque is applied.
shock/vibration is applied.
over-hang load is applied.
torsional load is applied.

standard| blank

light T1*

medium| T2**

*.% % Since the contrary relation of preload
anddynamic frictional resistance, dynamic frictional
resistance will increase when applying preload.

* % The outer diameter of the outer cylinder of SSP
and SSPF type medium preload (T2) products
may be deformed by preload and deviate from the
tolerance of the dimension table.

RIGIDITY AND PRELOAD

The rolling elements of the ball spline deform
elastically due to the applied load. The amount of
deformation depends on the type of rolling element.
It is proportional to the 2/3 power for ball elements.
For rollers, it is proportional to the 9/10 power.
In either case, the rate of deformation decreases
as the applied load increases. Greater rigidity is

BALL SPLINE

Figure B-3 Elastic Deformation of Rolling Elements

T P1: preload
P2: preload-effacing load

amount of elastic deformation &

without preload

ball and
curvature
surface

o

achieved by applying a preload. 38 Pzs=2v2P1
; Shi roller
A preload caL_Jses. internal stress_wnhm t_he_ball it preload| and
spline, resulting in some reduction in lifetime. flat
However, when the ball spline is used under shock without preloag| - SUrface
or vibration loading conditions, a preload will absorb ds 5n R=210/9p, /J ﬁ;
the load and will actually help lengthen the life time. b 7 T — g
Because the preload causes elastic deformation of \ with preload =
the rolling elements, it becomes less tolerable to the orl O P1 Por P2z — %
installation dimensional errors. Extreme care should applied load P C
be exercised in machining the installation surface. %
Table B-9 Level of Preload
effect of preload Sraieile
preload (symbol| vixation | self-aligning | ¢y g frictional operating conditions
absorption ability |~ ability lifetime | rigidity | oqistance part number
light motion is required. Please
clearance installation errors to be absorbed. [contact NB
minute vibration is applied. SSP,SSP-AM,
standard |blank accurate motion is required. SPR,SPB,
moment is applied in a given direction. | SPLFS,SPBR
light vibration is applied. SSP,
light T light torsional load is applied. SSP-AM,
moment is applied. SPR,SPB
shock and vibration are applied. SSP,
medium | T2 over-hang load is applied. SPR,
increases | reduces | reduces | increases | increases |torsional load is applied. SPB
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BALL SPLINE
STRENGTH OF SPLINE SHAFT

The ball spline has larger load ratings compared to ball bush. Also, the ball spline can sustain radial load, Table B-10 (1) Cross-sectional Characteristics of Spline Shaft (1)
moment (bending moment) and torque (twisting moment) at the same time. Thus, it is necessary to consider Ix Iy Zx T
the strength of ball spline shaft. ) ) part number moment of inertia of area modulus of section
Using the following equations, select the size of ball ilgure B-4 Bending Moment ~ mm# mm3
spline. SSP 4 1.17%10' 1.23%10' 5.90 6.15
M SSP 6 5.91x10' 6.20x 10" 1.97%10' 2.07x10'
[o P TP PP TP P PP PP PP PPYPE PP T PRSPPI (1) ) SSP 8 1.90%x102 1.97%102 4.76X10" 4.94%10"
z M: bending moment
SSP 10 4.60% 102 4.81x10% 9.22% 10" 9.62x 10"
SSP 13A 1.31x10° 1.38x10° 2.03%102 2.13%10°
o0 permissible bending stress of spline shaft(98N/mm?) N B T T SSP 16A 2.98x10° 3.16x10° 3.73x10? 3.96x102
M: bending moment onto spline shaft(N-mm) SSP 20A 7.35%10° 7.74%10° 7.36 %102 7.74%102
Z: modulus of section(mm?) . . . : fos]
(refer to Table B-10 on page B-9) SSP 25A 1.79%x10* 1.88%x10* 1.43%x10° 1.51%x10° =
2 2 3 3 ~
Twisting Moment Only SSP 30A 3.65%X10 3.94%X10 2.44%10 2.63%X10 %
L ) SSP 40A 1.14%x10° 1.24%x10° 5.73x10° 6.24x10° S
TaS e oot 2) SSP_50A 2.80x10° 3.04x10° 1.12x10° 1.22x10° m
Ze Figure B-5 Twisting Moment SSP 60A 5.90%10° 6.32x10° 1.97x10* 2.11%X10*
. . ( A SSP 80A
Ta: permissible twisting stress of spline shaft(49N/mm?) _ 1.93%x10° 1.99x10° 4.83%x10* 4.98%10*
T: twisting moment onto spline shaft(N-mm) T twisti t SSP 80AL
Zp: polar modulus of section(mm?) - twisting momen SSP100A
(refer to Table B-10 on page B-9) R 4.68%10° 4.86%10° 9.38x10* 9.72x10*
Bending Moment and Twisting Moment SSP100AL
Combined SSP 20 5.03x10° 5.35%10° 5.54x10% 5.89% 102
Calculate equivalent bending moment (Me) by using N B T T SSP 25 1.27x10% 1.36x10% 1.10x10° 1.19x10°
equation (3).Then, substitute Me into equation (1) for SSP 30 274%10° 299%10% 1.96%10° 214%10°
shaft size selection. U SSP 40 8.70x10° 9.52x10° 466X 10° 5.09% 10°
5 5 3 4
1 o= R SSP 50 2.15%10 2.37%10 9.19%x10 1.01X10
MG—T[M"'V(M +T )l ) L ) SSP 60 4.49%x10° 4.95%10° 1.59%10* 1.76X10*
Me: equivalent bending moment (N-mm) SSP_4AM 1.18x10' 1.26x10' 6.01 628
M: L)ending moment onto spline shaft(N-mm) Figure B-6 Deformation of Spline Shaft by Twisting Moment SSP 5AM 277%10! 3.00x10! 1.11x10' 1.20x10'
T: twisting moment onto spline shaft(N-mm) ( ) SSP 6AM 5.89%1 01 6.26 X 1 01 1.96%1 01 2.09%1 01
Rigidity of Spline Shaft SSP 8AM 1.88%10? 1.98%10? 471%10 4.96%10'
The rigidity of spline shaft is expressed in the SSP10AM 453X 102 4.82%X102 9.06x10' 965%10"
torsional angle (6) caused by twisting moment. L
For high accuracy smooth motion, it is necessary to T
keep the torsional angle within 0.25° per 1,000mm. e ™
—TeL 360 .....ccoveeeiiiiiiininnnnn. ly ly
6= G'lr 2m ) Zy Zy
- 1,000 I I
Rigidity=0.25°2 —2m @ ceeceerenennes X X
gidity=0.25 .0 (5) 7 )
6: torsional angle(°) \ =
T: twisting moment onto spline shaft(N-mm)
L: spline shaft length (mm)
G: shearing modulus (SUJ2) 7.95104(N/mm?) SSP4AM SSP5AM~10AM
(SUS)7.69x104(N/mm2) SSP4~60
Ip: polar moment of inertia of area(mm?) SSP13A~100AL
(refer to Table B-10 on page B-9) L )
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NIPPON BENRING BALL SPLINE
CALCULATION OF DEFLECTION AND DEFLECTION ANGLE OF SPLINE SHAFT

The following formulas are used to obtain the deflection and its angle of the ball spline shaft.

Table B-10 (2) Cross-sectional Characteristics of Spline Shaft (2)

Ip Zr C=1/48El
polar moment of polar modulus of equivalent to
part number inertia of area section SuJ2 SuUS440C
mm# mm3 1/N * mm?2
SSP 4 2.41x10" 1.20%x10" 8.57%x107° 8.83x107°
SSP 6 1.21x102 4.04%10' 1.71%107° 1.76x107°
SSP 8 3.88x102 9.69x10' 5.32x107° 5.47%x107'°
SSP 10 9.42x102 1.88%10? 2.19x1071° 2.26x1071°
SSP 13A 2.70x10°% 4.16x102 7.66x107 " 7.89x10° "
SSP 16A 6.15x10° 7.68x10% 3.39x10° " 3.49x10°"
SSP 20A 1.51%x10* 1.51%x10° 1.38x10° " 1.42x107 "
SSP 25A 3.68x10* 2.94x10° 5.65x107'2 5.82x107'2
SSP 30A 7.57x10* 5.05x10° 2.79%107 12 -
SSP 40A 2.39x10° 1.20%10* 8.83x107"® -
SSP 50A 5.86x10° 2.34x10* 3.60x107 "3 -
SSP 60A 1.22%x10° 4.08x10* 1.71x10718 -
SSP 80A R " a
SSP BOAL 3.92x10 9.81x10 5.24%X10 -
SSP100A R s 14
SSP100AL 9.55%10 1.91x10 2.16x10 -
SSP 20 1.04x10* 1.14%x10° 2.01x107" 2.07x107 "
SSP 25 2.63x10* 2.29%x10° 7.97%x107 12 8.21x107'2
SSP 30 5.73x10* 410x10° 3.69x107 2 -
SSP 40 1.82%x10° 9.75x10° 1.16%107 12 -
SSP 50 1.01x10° 1.93%x10* 4.69x107"° -
SSP 60 9.46x10° 3.35x10* 225%x107 18 -
SSP 4AM 2.44x10" 1.23%x10' 8.56x107° 8.82x107°
SSP 5AM 5.77%10' 2.31x10' 3.65x107° 3.76x107°
SSP 6AM 1.22x10? 4.05x10' 1.72x107° 1.77%x107°
SSP 8AM 3.86%x10% 9.66Xx10' 5.37x1071° 5.53%x107'°
SSP10AM 9.35x10? 1.87x102 2.23x1071° 2.30x1071°

LOAD RATING

The load rating for SSP-AM type depends on the
direction of load.

Table B-11  LOAD RATING

Figure B-7 Load Direction

-
SSPSAM~10AM I l

load in vertical
direction

SSP4AM load in horizontal
basic dynamic | Vvertical C C dlrectlon
load rating | horizontal | 1.73XC | 1.22xC
basic static load| vertical Co Co
rating horizontal | 1.73%Co | 1.22XCo
SSP4AM

load in vertical

direction

load in horizontal

dlrectlon

SSP5AM~10AM )

B-10

Typical conditions are listed in Table B-12.

Table B-12 Formulas for Calculating Deflection and Deflection Angle

support - : )
mept?uud specification formula for deflection formula for deflection angle
support| & £/2 =
pp LOE ‘—‘lP ﬁ( pes \ i1=0
11 1 i t Omax= gepr=PLC
support ﬂ’l = {ghy =3PEC
fixed | & L2 p =0
o 74 | _Pes !
|| e | 2
fixed 2=0 E
. - 93]
support E uniformly distributed load pi2 s W E
A — 9Pt _ 0 44 ; - 3, Z
30 | ! max= 5T =g PC 2= e =2pl°C &
support
fixed ] uniformly distributed load pA . 1
(] v __D L 94 =
4 ] | L dmax= ggypr=g'C 2=0
xed
il E a b a . 3b 3( 3b . _ Pab _
] Suplpot A9 i1 e o1= T2 5+ 30)-gpas 2+ 30)c =T _y4panc
f 2
Pala+
support 2 Gm= (38 g)ogpes (38 a)c | =L _p4py(arp)C
fixed | 2 a b a Pa®/(, 3a 3(o_3a _ Pa?b _ 24Pa?hC
ol 1| eEer P o= ghr(2- e e TR ¢
A 3b 3b
. oD 3 ob =
fixed M Gmn= (2480 )= gpes (24 B | =0
ﬁxled P Mg 5 7P723716P¢3C i= E‘Z‘H’@ZC
7 - mas = T =
free £ 2=0
fixed uniformly distributed load p E . . 67](:51 —8p05C
=P ot
8| | 5 Sma= Er=6p2'C ‘
free 2 B 2=0
support| & 2/2 _mo a=Mol _\igec
9| | < { ] = YIMOLE_ 203,10 5o " aaEr T
i1\/£_’ i £ Z16E1 ’ o= Mot =2Mo¢C
support o 24E1
fixed | £ £/2 . _ Mol _
o | B /W’ S MOL2 2 e " gRr —MotC
1 - g | o™ T 2Rl 9 ° )
fixed A w0 2=0

51: deflection at the concentrated load point (mm) &max: maximum deflection (mm) i1: deflection angle at the concentrated load
point (rad) i: deflection angle at the support point (rad) Mo: moment (N - mm) P: concentrated load (N) p: uniformly distributed
load (N/mm) a,b: concentrated load point distance (mm) £: span (mm) I: moment of inertia of area (mm*) (refer to Table B-10 on
page B-9) E: modulus of longitudinal elasticity (SUJ2) 2.06X10% (N/mm2) (SUS)2.0x105 (N/mm2) C: 1/48EI (1/N - nm2)




ALLOWABLE ROTATIONAL SPEED OF SPLINE SHAFT

When the rotational speed is increased and approaches the spline shaft resonant frequency, the spline
shaft is disabled from further operation. This speed is called the critical speed and can be obtained by the
following equations. In order to leave a sufficient safety margin, the allowable operating speed should be set

at about 80% of the calculated value.

Using the following equations, select the size of ball spline shaft. First, calculate la and A by equation (2) and (3)

then, substitute the values into equation (1).

=60- =A% . | EclaX10% ..

Nc: critical speed (rpm)
L: support distance (mm)
E: modulus of longitudinal elasticity (SUJ2)2.06Xx103 (N/mm?)
(SUS)2.0 X108 (N/mm?)
y: density (SUJ2)7.85X107° (kg/mm3)
(SUS)7.75x107° (kg/mm?q)

la: Minimum Moment of Inertia of Area (mm#)

—Tdt e,

d: maximum machined-down diameter with no spline grooves
left(refer to Table B-13)

A: Minimum Cross-sectional Area of the Spline
Shaft (mm2)

=02 e
A="7 (3)

d: maximum machined-down diameter with no spline grooves
left(refer to Table B-13)

Figure B-8 Mounting Method

( )
fixed—free
fixed L: support distance free
‘ |
I —
[
A=1.875
supported—supported .
supoorted, L: support distance fupported
e
e
A=3.142
fixed—supported L gi red
: Supporte
fixed, support distance ‘DDO
I ——
[ ———=
A=3.927
fixed—fixed
fixed L: support distance fixed

[ - D

A: coefficient of mounting method 2=4.730
(refer to Figure B-8) - J
fixed-free A=1.875
supported-supported A=3.142
fixed-supported A=3.927
fixed-fixed A=4.730
Table B-13 Spline Shaft Profile r ~
~d: maximum ~d: maximum
part number | SIS, part number |JEMCELVR 10,
mm mm
SSP__ 4 3.5 SSP20 16.4
SSP 6 5.3 SSP25 20.6
SSP__ 8 7.2 SSP30 24.8
SSP 10 9 SSP40 33.1
SSP 13A 11.7 SSP50 41.4
SSP_16A 14.2 SSP60 49.7
SSP_20A 179
SSP_25A 22.4 SSP_4AM 3.4
SSP_30A 26.8 SSP_5AM 4.3
SSP_40A 35.5 SSP_6AM 5.2
SSP _50A 44.6 SSP_8AM 71
SSP_60A 54 SSP10AM 8.8
SSP _80A
ssp soAL]  3°
SSP100A
SSP100AL] %2 - ~

The maximum diameter (d) is recommended as the shaft diameter of the support area leaving no spline grooves after end-machining.

B-12

RATED LIFE CALCULATION

When the ball elements are used as the rolling
elements in ball splines, the following equations are
used to calculate the life of ball spline:

For radial load

o[f-§-so

For torque load
—(fc.Cr)%,
I‘_(fw T) 50

L: rated life (km) fc: contact coefficient fw: load coefficient

C: basic dynamic load rating (N) P: applied load (N)

Cr: basic dynamic torque rating (N*m) T: applied torque (N-m)

* Refer to page Eng-6 for the coefficients

** The load rating of the commercial spline is approximately
70% of the standard ball spline.

_ L-108
Lh_Z-BS'm'GO

Ln: life time (hr)  £s: stroke length (mm)
L: rated life (km) ni: number of cycles per minute (cpm)

MOUNTING

Fit between Spline Nut and Housing

A transition fit is used for the SSP/SSPM-type spline nut and
its housing bore to minimize the clearance. If high accuracy is
not required, then a clearance fit can be used. Regarding the
SSPT/SSPF type spline nut, for a light load and little torque
application a hole slightly larger than the outer diameter
of the nut can suffice. The mounting surface for the flange
influences the perpendicularity and parallelism. Please make
sure that the accuracy of the mounting surface is correct.

Insertion of Spline Nut

When inserting a spline nut into the housing, use
a jig like the one shown in Figure B-10. Carefully
insert the nut so as to not hit the side ring and seal.

Table B-15 Recommended Jig Dimensions  unit : mm

part number| D d |part number| D d
SSP 4 95| 3.5 |SSP20 315 | 165
SSP 6 135| 5 |SSP25 36.5 | 20.5
SSP 8 155| 7 SSP30 445 | 25
SSP 10 20.5| 8.5 |SSP40 59.5 | 33
SSP 13A | 235 12 SSP50 74 41
SSP 16A | 30.5| 14.5 |SSP60 89 50
SSP 20A | 345]| 18

SSP 25A | 415|225 |SSP 4AM| 75| 3
SSP 30A | 46.5| 27 |SSP 5AM| 9.5 | 4
SSP 40A | 63.5| 356 |SSP 6AM| 11.5 | 5
SSP 50A | 79 |44 |SSP 8AM| 145 | 7
SSP 60A | 89 | 535 |SSP10AM 185 | 8.5

SSP 80A

ssp soal 19 |74
ssPiooA [ [
SSP100AL

Figure B-9 Radial Load and Torque Load

( )
radial load T l
©
7
torque load <«
©
S
moment
 — —)
— —
_ J
Table B-14 Fit for the Spline Nut
type of spline nut| clearance fit transition fit
SSP
SSP-AM H7 J6
SSPM
Figure B-10 Insertion of Spline Nut into Housing
( 7
_ J

BALL SPLINE
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OPERATING CONDITIONS

The performance of the ball spline is affected by
the operating conditions of the application. The
operating conditions should, therefore be carefully

Figure B-11 Example of Dust Prevention

SPECIAL REQUIREMENTS

Based on customer drawings and requirements NB
offers shaft-end machining, spline nut machining,

BALL SPLINE

Figure B-13 Example of Shaft-end Machining

( )

taken into consideration.

Dust Prevention
Foreign particles or dust in the ball spline nut affects

surface treatment, etc. Please contact NB for
special requirements.

the motion accuracy and shortens the life time. - ’_’=—d_ = =

Standard seals will perform well against dust '_|=’1_ \
prevention under normal operating conditions; /
however, in a harsh environment, it is necessary to bellows cover

attach bellows or protective covers.

(refer to Figure B-11) g )
Operating Temperature ~ J

Since the retainer is made of resin, the operating
temperature should never exceed 80°C.

LUBRICATION

The NB ball spline is prelubricated with lithium soap
based grease prior to shipment for immediate use.
Please re-lubricate with a similar type of grease
periodically depending on the operating conditions.
Low dust generation grease is available from NB
standard grease. (refer to page Eng-51)

For use in special environments such as clean room
and in vacuum, products without lubricant or with
specified lubricant can be used depending on the
situation. Please contact NB for further information.

A special syringe lubricant dispenser (refer to Figure
page Eng-53) is available from NB as an option.
Please consider this for narrow spaces or when it is
difficult to inject grease.

The NB ball spline has seals as standard. The
seals work well to contain the grease inside the nut
especially for the ground shaft, since the seal shape
approximates the spline shaft profile.

HOLLOW SPLINE SHAFT

NB provides hollow shafts. It can be used for running cable, air piping, and weight reduction. Table B-16
shows the standard hollow shaft. If you are looking for a standard hollow shaft, specify the symbol "T"
after the total length of the spline shaft in the part number. It is possible to manufacture the inner diameter
different from the standard hollow shaft, if so please contact NB.

Table B-16 Standard Hollow Spline Shaft

NUT ORIENTATION

Unless otherwise specified, the orientation of
two NB ball spline nuts SSPM, SSPF, SSPT and
SSPT(K)-AM type is shown in Figure B-14. In other
cases please specify the orientation of nut(s) with
shaft.

Figure B-12 Example of Lubrication Mechanism

INITAS 11va

Figure B-14 Nut Orientation and NB mark

NB JAPAN NB JAPAN NB JAPAN
| -]

USE AND HANDLING PRECAUTIONS

NB ball spline must be handled with care as it is a precise component. Please note the following points.

A Set of Spline Nut and Spline Shaft

The ball spline's accuracy and preload is guaranteed
when spline nut and shaft are aligned as shown
in Figure B-15. Please make sure to align the NB align
marks when reinserting the shaft.

When inserting the spline shaft into the spline nut, NEIAPAN

ensure that the ball elements do not drop out. This NB JAPAN

Figure B-15 NB mark Alignment
( )

shaft | inner — } ( R is done by aligning the raceway grooves of the shaft =+ - -
moment of inertia of area | modulus of section
part  |diameter |diameter with the rows of ball elements and the seal lip of the
number | Ds ID x | I Zx | zv Iy nut. Then, carefully insert the spline shaft through
mm mm mm* mm3 Zv the spline nut. In case that the nut is preloaded, _ Y,
SSP_4 4 1.5 1.15x10" [ 1.21X10" [ 5.77 6.02 i iti
Sop 6 5 5 Ea 0T TB 130T TS 0rT0 2045707 please exermse additional care.
SSP 8 8 3 1.86X102 | 1.93x102 | 4.66 % 10! 4.8f X10! Excessive Moment
SS; 0 0 4 4.48% Oi 4.69X 02 897X 0; 9.37% 0; One spline nut can sustain high moments, however,
SSD 3A 3 6 1.26X 03 1.32X 03 1.93X 02 2.03x 02 excessive moment makes the spline nut unbalanced
223282 28 18 gggi 83 gggi 83 gggi 82 ;’;gi 82 and unstable during motion. Please use more than
S 20 10 1.54><104 1'64x104 1.23><103 1.31 e oneI spline nut for high moment or high accuracy
: : : : applications.
SSP_4A 4 1.5 1.16x10" [ 1.23X10" | 5.88 6.16
SSP_5Al 5 2 2.69x10" [ 2.92x10" [ 1.08x 10" | 1.17X10!
SSP_6Al 6 2 5.82x10" | 6.18x10' [ 1.94%x10" | 2.06 x 10’
SSP_8AM 8 3 1.84X102 [ 1.94%X10% | 4.61X10" [ 4.86X10" \_ J
SSP 10AM 10 4 4.40x10%2 | 470102 | 8.81%x10' | 9.40%x10!

B-14 B-15



BALL SPLINE

Mounting of SSP Type Mounting of SSP4AM Type Figure B-19 Mounting of SSP4AM Type

Examples of installing the SSP type are shown in Figures B-16 and B-17. Example of installing the SSP4AM type are shown ( R
Figure B-16 Using a Retaining Ring Figure B-17 Using a Push Plate in Figure B-19. M2 screw is used for mounting. [':P]

- ~ s ~ In process of mounting, please be careful with

spline nut.

= =

N\ J W Mounting of SSPM Type

. . . . w
Key Figure B-18 Key for SSP Type E.xamples of |ns.talllng the SSPM type are shown in Figures B-20~25. E
The SSP and SSP-AM type spline nut come with a ( T R ilgure B-20 Using F Type Lock Plates N %
key shown in Figure B-18. %
h Li ‘ =
@] —
JH-—HREC—
\O 2
key dimension - A
_ key groove dimension Y,
Table B-17 Major Dimensions of Key and Key Groove
key dimensions recommended key groove dimensions & J
part a h L1 © F T
number tolerance tolerance tolerance tolerance
mm um mm um mm mm mm um mm mm F Type Lock Plate (Standard Plate)
SSP_ 4 2 2 6 2 1 The lock plate shown in Figure B-21 is provided with the SSPM spline nut.
SSP 6 | 25 | e 25 0 |05 25 | 4o 1.5 Material: SUS304CSP
SSP 8 25 25 10.5 25 1.5
SSP 10 3 +6 3 —25 13 02 3 +n 17 Table B-18 F Type Lock Plate Figure B-21 F Type Lock Plate
SSP 13A 3 3 15 3 1.7 +0.1 part K G© t R applicable
ggE ;gﬁ 2'5 25 ;;5 05 25 12 0 number | mm | mm | mm | mm | spline nut oK t
+24 0 +30 - FP 6 68|29 |10 |05 SSPM 6 ¢G
SSP_25A 4 112 4 _30 36 0.3 4 118 1.8 |
SSP 30A 4 4 42 0.5 4 1.8 FP 8 8535|112 |05 SSPM 8 ]
SSP 40A | 6 6 52 05 6 2.8 FP10 | 85|35 | 1.2] 05| SSPMI0 n B
SSP 50A 8 +30/+15 7 58 0.5 8 1375/4225) 3.3 L]
SSP_60A 12 436 8 ~ 0 67 0.8 12 445 3.3 4-R
SSP 80A 16 118 10 36 76 05 16 to7 4.3 +0.2
SSP 80AL 110 ’ 4.3 0
SSP100A 20 +43 13 0 110 08 20 +53.5 6.4
SSP100AL +22 —43 160 ’ +32.5 6.4 Figure B-22 Using LP Type Lock Plates
SSP 20 4 +24 4 0 26 0.2 4 +30 1.8 +0.1
SSP 25 5 +12 5 —30 33 0.3 5 +18 2.3 0
SSP 30 7 +30 7 0 4 0.3 7 +375 3.3
SSP 40 10 +15 8 _35 55 0.5 10 +22.5 3.8 +0.2
SSP 50 15 +36 10 60 0.5 15 +45 5.3 0
SSP 60 18 +18 11 0/—43 68 0.5 18 +27 5.4
SSP 5AM 2 2 6 2 1
SSP 6AM 2 +16 2 0 8 0.2 2 +21 1 +0.1
SSP 8AM 2.5 + 6 25 —-25 8.5 ' 2.5 +11 1.5 0
SSP10AM 3 3 1 3 1.7

For anti-corrosion specification, the material of the key is stainless steel.

B-16 B-17
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LP Type Lock Plate (Optional Plate) Mounting of SSPF Type
The LP type lock plate is also available for purchase with the SSPM spline nut. Examples of installing the SSPF type are shown in Figure B-26.
Material: SUS304CSP Figure B-26 Examples of installing SSPF Type
Figure B-23 LP Type Lock Plate
( I
E-o02

INITAS 11va

|
w Y [ \ I
When using the LP type lock plate, please machine the housing as shown above. I.|_|_'_| ‘
N J i ‘

T [
Table B-19 LP Type Lock Plate == ==
i lock plate major dimensions machined housing dimensions applicable ‘ !
number K G i R X Y B E Gu M spline nut ‘ ‘[ﬂmj
mm mm mm mm mm mm mm mm mm

LP 6 8.6 3.8 1.0 1 585 | 7.8 11.1 3.3 3.5 | M2.5| SSPM 6
LP 8 915 | 45 1.2 1 6.45 | 9.2 123 | 4.0 4.2 M3 SSPM 8
LP10 915 | 4.5 1.2 1 6.45 | 9.2 148 | 4.0 4.2 M3 SSPM10

Figure B-24 Using Special Lock Plates (1) Figure B-25 Using Special Lock Plates (2) Mounting of SSPT Type
( N N Examples of installing SSPT type are shown in Figure B-27.
Figure B-27 Examples of installing SSPT Type

BN I GNC a\E

,
_
—3
I
+;
.
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BALL SPLINE

SSP TYPE [ )
— Cylindrical Spline Nut —
Cr,Co Cr,Cor M
01
/=
part number structure b L
example ( R 2-d key groove " L
Moz (oil hole) -
example N
specification with special 2 = - lk I s
SSP: standard specification —E—-—E = o —— S 3 + f ,L = 7 o
SSPS: acrg:;osion greaselsymbol (refer to page Eng-51) i key groove \
blank: standard grease : ©
nominal diameter e :gw%@ggagseideratwon grease When two spline nuts are used in (0il hole) I)2
F— XGU ureabased Close comant SSP4~1 SSP13A~100AL i
blank: standard low dust generation grease \C J 5 i . X )
s [ -KGF: anti-fretting grease ¥ SSP4 spline nuf does not come with any oil hole. %
with low temperature black chrome treatment m
number of nuts attached to one shaft accuracy grade
preload symbol gla;éorlnsg‘gn
blank: standard =
T1: light hollow spline shaft
T2: medium (not available in stainless steel)
blank: standard shaft
spline shaft total length T: standard hollow shaft#2
% 1: only for 80A, 100A
%2: For standard hollow shafts, refer to P.B-14 for specifications.
N\ »
major dimensions ID basic torque rating | basic load rating | allowable static mass
R TAITEE D L b t L1 d Ds (inner |dynamic| static |dynamic| static moment nut shaft size
| P . tolerance tolerance tolerance tolerance tolerance|diameter)]  Cr Cor (¢} Co Mo:1 Moz
mm um mm mm mm um mm mm mm mm mm um mm N-m N-m kN kN N-m N-m kg kg/m
SSP 4 SSPS 4 10 | 0/—9 16 2 1.2 6 - 4 0 1.5 0.74 1.05 0.86 1.22 1.97 10.3 | 0.0065 0.10 4
SSP 6 SSPS 6 14 0 25 25 +14 1.2 10.5 1 6 | —12 2 1.5 24 1.22 2.28 5.1 40 0.019 0.21 6
SSP 8 SSPS 8 16 | —11 25 0 2.5 0 1.2 10.5 1.5 8 0 3 241 3.7 1.45 2.87 7.4 50 0.023 0.38 8
SSP 10 SSPS10 21 0 33 —02 3 1.5 13 1.5 10 [ —15 4 4.4 8.2 2.73 5.07 18.0 116 0.054 060 | 10
SSP 13A | SSPS13A 24 | —13 36 ’ 3 1.5 15 1.5 13 0 6 21 39.2 2.67 4.89 13.7 109 0.07 1.0 13A
SSP 16A | SSPS16A 31 50 3.5 2 +0.05 17.5 2 16 [ —18 8 60 110 6.12 11.2 46 299 0.15 1.5 16A
SSP 20A | SSPS20A 35 0 63 4 +18 25 0 29 2 20 0 10 105 194 8.9 16.3 110 560 0.22 2.4 20A
SSP 25A | SSPS25A 42 | —16 71 4 0 2.5 36 3 25 —21 15 189 346 12.8 234 171 1,020 0.33 3.7 25A
SSP 30A — 47 80 0 4 2.5 42 3 30 — 307 439 18.6 23.2 181 1,470 0.36 538 | 30A
SSP 40A — 64 0| 100 | _ 03 6 3.5 52 4 40 0 = 674 934 30.8 37.5 358 2,940 0.95 955 | 40A
SSP 50A — 80 | —19 125 ’ 8 +22/0| 4 58 4 50 | —25 — 1,290 2,950 40.3 64.9 690 4,080 1.9 15.0 50A
SSP 60A — 90 0 140 12 +97 5 67 4 60 0 — 1,570 3,420 47.7 79.5 881 5,470 258 21.6 60A
SSP 80A — 120 —2 160 16 0 6 76 5 80 | =30 _ 4,500 6,460 92.8 108 1,990 10,500 6.4 39 80A
SSP 80AL — 120 217 0 +0.1 110 5,980 9,690 123 162 4,310 20,980 9.1 80AL
SSP100A — 150 0] 185 | —04 20 +33 7 0 110 5 100 0 . 9,180 [12,000 151 160 3,350 18,200 [11.2 61 100A
SSP100AL - 150 | —25 248 0 160 —35 12,100 {18,000 200 240 7,210 35,600 |[15.8 100AL
SSP 20 SSPS20 32 0 60 [0/—0.2] 4 +18 2.5 26 2 18.2 0 — 83 133 7.84 11.3 63 500 0.2 2.0 20
SSP 25 SSPS25 37 —16 70 5 0 3 33 3 23 —o1 — 162 239 12.3 16.1 104 830 | 0.22 3:1 25
SSP 30 — 45 80 0 7 +22 4 +0.05 41 3 28 — 289 412 18.6 23.2 181 1,470 | 0.35 4.8 30
SSP 40 — 60 0 100 —03 10 0 4.5 0 55 4 374 0 = 637 882 30.8 37.5 358 2,940 | 0.81 8.6 40
SSP 50 — 75 | —19 112 ’ 15 +27 5 60 4 47 | —25 — 1,390 3,180 46.1 74.2 696 4,400 1.5 13.1 50
SSP 60 — 90 | 0/=22 | 127 18 0 6 68 4 56.5 | 0/—30 — 2,100 4,800 58.0 127 1,300 8,800 2.5 19 60
SSP type spline nut comes with a key (refer to page B-16). 1kN=102kgf 1N - m=0.102kgf - m
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( N
- My
SSP-AM TYPE S
— Light and Compact Type —
f1]ee OHe-i-
120°
Mp /
[m] /o=
{ SSP4AM = —
! - —
part number structure — | | B o
( N
example E . WF Myz SSP4AM B
) ) f f 3 SSP4AM spline nut does not come with seal ring. (L)
ificati with special B é F 1=
Speceeton ST
SSPS AM: anti- Mp2 My
corrosion iy
i e T
’ ’ re -
nominal diameter | blank: standard grease i B =N E* r E g
-KGLA: lithium-based ! } =
number of nuts attached to one shaft low dust generation grease When two spline nuts are used in C,Co [}
-KGU: ureabased close contact. 1 T
preload symbol low dust generation grease i\ Y, c
blank: standard -KGF: anti-fretting grease b = Mp %
T1: light i [=] =
: with low temperature iiinl
EnlinslshaifioElEnsi black chrome treatment >CT,COT 4 ===+t H=—==o
hollow spline shaft
g?otkavatilabflje iQ s;aifntless steel) gi:culr(a%y g';ade d
lank: standard sha lank: hig SSP5AM~10AM il hole
T: standard hollow shaft* P: precision 3% SSP5AM spline nut does not come with any oil hole. B ( )
% For standard hollow shafts, refer to P.B-14 for specifications. )
Note:SSP(S)4AM does not come with side-seals.
- J
£ VDT major dimensions 1D basic torque rating basic load rating allowable static mass
P D L B b t L1 d Ds h7 (inner | dynamic static dynamic static moment nut shaft size
tolerance! tolerance| +0.05 tolerance diameter) Cr Cor C Co Mp My
standard |anti-corrosion 0 Mp2 My2
mm um mm mm mm um mm mm mm mm Mm mm N-m N-m N N N-m N-m g g/100mm
SSP 4AM|(ssPs aaM| 8 | (12 | 8 | — | = | = | = | - | 4 15 | 072 | 1.00 314 a | 950 | 1% 25 97 | 4AM
-9 0 2.10 2.56
SSP 5AM|SSPS 5AM| 10 18 108 | 2 1.2 6 = 5) —12 2 2.33 4.05 825 1,160 13.4 16.3 5.1 14.9 5AM
2.55 3.1
SSP 6AM |SSPS 6AM| 12 0 21 13 2 +14 1.2 8 1 6 2 2.95 5.27 890 1,290 165 201 9.2 21.6 6AM
ssP 8AM|ssPs 8AM| 15 | "' | 25 |149| 25 | O 15 |85 |12 | 8 o 3 5.85 983 | 1330 | 1g0 | AT | 300 | 458 | 384 | sAM
0 —15 7.84 9.53
SSP10AM|SSPS10AM| 19 —13 30 18 3 1.8 |11 1.5 10 4 124 194 2,270 2,870 525 63.9 30.7 59.8 10AM
SSP (S) 5AM-10AM type spline nut come with a key (refer to page B-16). Allowable static moment Mp2 and My2 are the values when two spline nuts are 1kN=102kgf 1N-m=0.102kgf-m

used on close contact.
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SSPM TYPE

— Keyless Spline Nut —

BALL SPLINE

Mo
; /=
t number struct . - 50
art numper structure
P R F w
example BHEDGR . ¢ &Ef s
—
withfsoeoia\ —H— —H— om
specification U i
SSPM type E' —3 < — T >CT,COT % - - *ﬁi; & o
) . grease symbol n i m
nominal diameter (refer to page Eng-51) — —— - ¥ o
NIRRT i o otne s oo S ” :
| : lithium-base en two spline nuts are used in i
number of nuts attached to one shaft low dust generation grease close contact. ‘ 5
-KGU: urea-based - > o4 t T
preload symbol low dust generation grease K (oil hole) C
blank: standard -KGF: anti-fretting grease oll hole %
T1: light L
. with low temperature
spline shaft total length black chrome treatment
hollow spline shaft accuracy grade
blank: standard shaft blank: high
T: standard hollow shaft* P: precision
*For standard hollow shafts, refer to P.B-14 for specifications.
major dimensions ID |basic torque rating| basic load rating allowable mass
T GO D L F w C A d B H K G t Ds (inner [dynamic| static |dynamic| static | static moment | nut | shaft | size
P tolerance tolerance tolerance |diameter)) Crt Cor C Co Mo Moz
mm Mm [ mm | mm mm mm mm mm mm mm mm mm mm mm mm um mm [N -m|[N-m| kN kN N:m|[N-m kg kg/m
SSPM 6 14 0 25 0 2.2 1.1 1.0 12.0 1 9.4 25.6 6.8 29 1.0 6 |0/—12| 2 1.5 24 1.22 | 2.28 5.1 40 | 0.019 | 0.21 6
SSPM 8 16 |—11 25 —02 2.7 1.3 1.2 136 | 15 11 30.6 8.5 35 1.2 8 0 3 21 3.7 1.45 | 2.87 7.4 50 | 0.023 | 0.38 8
SSPM10 21 | 0/-13| 33 i 27 1.3 1.2 18.6 1.5 135 35.6 8.5 3.5 1.2 10 —15 4 4.4 8.2 2.73 | 5.07 18.0 116 | 0.054 | 0.60 10

Two F type lock plates per SSPM type spline nut are provided (refer to page B-17). 1kN=102kgf 1N+ m=0.102kgf - m
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NIPPON B=eNRING

BALL SPLINE

SSPF TYPE [ )
Mo
— Flange Type Nut — & =
mounting hole X 4 h H w
3 -
°
part number structure . ]
| 0 CT6 B ( | GRS =
example -B-kil- - e |
E=AE B o a —)
N
specification with special
SSPF: standard (e
SSPFS? aanqi-ar_ specification B
corrosion
grease symbol
e, L 2
-KGLA: lithium-based When two spline nuts are used in r':
number of nuts attached to one shaft low dust generation grease close contact. 193}
-KGU: urea-based \C J ]
preload symbol low dust generation grease [
blank: standard -KGF: anti-fretting grease P
T1: light m
spline shaft total length ma‘é"ggg%"ggmgg;ﬁgﬁ
hollow spline shaft
(not available in stainless steel) accuracy grade
blank: standard shaft blank: high
T: standard hollow shaft* P: precision
*For standard hollow shafts, refer to P.B-14 for specifications. SSPF6~10 SSPF13A~60
N\ »
ET% (VITSEY major dimensions ID basic torque rating | basic load rating allowable mass
P D L Df H P.C.D. diXd2Xh w d Ds (inner |dynamic| static |dynamic| static | static moment nut shaft | size
ks et tolerance tolerance tolerance |diameter)] Ct Cor C Co Mo+ Moz
mm um mm mm mm mm mm mm mm mm mm um mm Nem | N-m kN kN N m | N'm kg kg/m
SSPF 6 SSPFS 6 14 0 25 30 5 22 |34X%X6.5%X3.3 7.5 1 6 0/—12 2 1.5 24 1.22 2.28 5.1 40 | 0.037 0.21 6
SSPF 8 SSPFS 8 16 —11 25 32 5 24 |3.4X%X6.5%3.3 7.5 1.5 8 0 3 21 3.7 1.45 2.87 7.4 50 [ 0.042 0.38 8
SSPF10 |SSPFS10 21 0 33 0 42 6 32 45X8x4.4 10.5 1.5 10 —15 4 4.4 8.2 273 5.07 18.0 116 | 0.094 0.6 10
SSPF13A |SSPFS13A| 24 —13 36 | —0.2 43 7 33 45%X8x%X4.4 11 1.5 13 0 6 21 39.2| 267 4.89 13.7 109 | 0.1 1 13A
SSPF16A |SSPFS16A| 31 50 50 7 40 | 45%X8x44 | 18 2 16 —18 8 60 110 6.12 | 11.2 46 299 | 0.2 1.5 [ 16A
SSPF20A | SSPFS20A| 35 0 63 58 9 45 |55%X9.5%X54| 225 2 20 0 10 105 194 8.9 16.3 110 560 | 0.33 24 | 20A
SSPF25A |SSPFS25A| 42 —16 71 65 9 52 |55%X9.5%X54| 26.5 3 25 21 15 189 346 12.8 23.4 171 1,020 | 0.45 37 | 26A
SSPF30A — 47 80 0 75 10 60 [6.6X11X6.5| 30 3 30 — 307 439 18.6 23.2 181 1,470 | 0.55 5.38 | 30A
SSPF40A — 64 0| 100 | _ 03 100 14 82 9X14%x8.6 | 36 4 40 0 — 674 934 30.8 375 358 2,940 | 1.41 9.55 | 40A
SSPF50A = 80 —19 125 ’ 124 16 102 |11X17.5%X11| 46.5 4 50 —25 — 1,290 [ 2,950 40.3 64.9 690 4,080 | 2.73 15.0 [ 50A
SSPFG0A — 90 |0/—22| 140 129 18 107 [11X17.5X11| 52 4 60 0/—30| — 1,570 [ 2,620 47.7 79.5 881 5470 | 3.2 216 | 60A
SSPF20 |SSPFS20 32 0 60 |0/—0.2 51 7 40 45xX8x4.4 23 2 18.2 0 — 83 133 7.84 11.3 63 500 | 0.22 2 20
SSPF25 | SSPFS25 37 —16 70 60 9 47 |55%X9.5%X54| 26 3 23 —21 — 162 239 12.3 16.1 104 830 | 0.32 31 | 25
SSPF30 — 45 80 0 70 10 54 | 6.6X11X6.5| 30 3 28 = 289 412 18.6 23.2 181 1,470 | 0.51 48 | 30
SSPF40 — 60 0| 100 | _ 03 90 14 72 9X14%X8.6 | 36 4 37.4 0 — 637 882 30.8 375 358 2,940 | 1.15 86 | 40
SSPF50 = 75 —19 112 ’ 113 16 91 [11X17.5X11| 40 4 47 —25 — 1,390 | 3,180 46.1 74.2 696 4,400 | 2.1 13.1 50
SSPF60 — 90 [0/—22| 127 129 18 107 |11X17.5X11| 455 4 56.5 [0/—30| — 2,100 | 4,800 58.0 127 1,300 8,800 | 3.3 19 60

1kN=102kgf 1N - m=0.102kgf - m
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NIPPON BENRING BALL SPLINE

SSPT TYPE [ )
— Two Side Cut Flange Type — Mot
— =x
H_W
mounting hole X 2 h
S S
part number structure
l : g ==
ereme - --E‘E-Eﬁa DT —
. . // | H \\\
with special | | 7 \ \ v
[m] A
SSPT type specifeation \ { Eg ; ] >CT,COT B8l ol 8 2 ﬁt == o
- - \ o I3 —
nominal diameter grease symbol NN\ // y
(refer to page Eng-51) 1 I ST @
blank: standard grease . >
gﬁggﬁgg nuts attached to -KGLA: \ithilém-t:ased . When two spline nuts are used in @ ,':
ow dust generation grease
-KGU: urea-based Q:Iose contact. \ L %
preload symbol low dust generation grease [
blank: standard -KGF: anti-fretting grease P
T1: light 2d m
. with low temperature B M
spline shaft total length black chrome treatment
hollow spline shaft accuracy grade
blank: standard shaft blank: high
T: standard hollow shaft* P: precision
*For standard hollow shafts, refer to P.B-14 for specifications.
- J
major dimensions ID | basic torque rating | basic load rating allowable mass
TR R D L Df B H P.C.D. diXd2Xh w d Ds (inner [dynamic| static |dynamic| static | static moment nut shaft | size
p tolerance tolerance tolerance |diameter)] Cr Cor C Co Mo+ Moz
mm | um [ mm | mm mm mm mm mm mm mm mm mm um mm N:m | N-m kN kN N m|[N-m kg kg/m
SSPT 6 14 0| 25 0 30 18 5 22 3.4X6.5X3.3 7.5 1 6 0/—12 2 1.5 24 1.22 2.28 5.1 40 |0.029 | 0.21 6
SSPT 8 16 |—11 25 —02 32 21 5 24 3.4%X6.5X3.3 7.5 1.5 8 0 3 21 3.7 1.45 2.87 74 50 | 0.035| 0.38 8
SSPTI10 21 |0/—13] 33 ) 42 25 6 32 45X8x4.4 10.5 1.5 10 —15 4 4.4 8.2 273 5.07 18.0 116 0.075| 0.6 10
1kN=102kgf 1N - m=0.102kgf - m
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BALL SPLINE

SSPT-AM TYPE [ )
— Light and Compact Flange Type —
part number structure
( N
example _F1-E31- . Me
Wﬂ 18718450 T EIEH Moz o
with special . I — — i — e
specification (4AM) specification Crt,Cot I3 7ﬁjE;: ﬂ
SSPT AM: standard grease symbol = i b
SSPTS AM: anti-corrosion (refer to page Eng-51) H
(5AM~10AM) I:')(ISEIIE:‘_?ht_anfjiarctij grease I
SSPK AM: standard i oIMMTHEEED B o
b low dust It >
SSPKS AM: anti-corrosion | -KGU: urg\g-bggegenem onreese When two spline nuts are used in . SSPT4AM . . (L) =
o low dust generation grease close contact. %SSPT4AM spline nut does not come with seal ring. %)
nominal diameter -KGF: anti-fretting grease \ J e
ith low t [t =4
ALy s i i black chrome treatment My f
accuracy grade ]
preload symbol gl_ank: high i
blank: standard ALICCISINT
T1: light ﬁow spline shaft (not available in stainless steel) A -
blank: standard shaft | |
spline shaft total length T: standard hollow shaft* - 2.2
%For standard hollow shafts, refer to P.B-14 for specifications. (oil hole)
Note: Nut material of SSPT-AM and SSPK-AM is stainless steel. Mo
RN
[m] B el R
o =
9 7F | 7“% e
H lW
B
SSPK5AM~10AM L
KKSSPKSAM spline nut does not come with oil groove. )
o GGDED major dimensions ID |[basic torque rating| basic load rating allowable mass
Panumoe D hé L B Df K H P.C.D.| di w d2 Ds h7 (inner | dynamic | static |dynamic| static static moment nut shaft size
tolerance tolerance | diameter)| Crt Cor (0] Co Mep My
standard anti-corrosion Mp2 My2
mm Mum mm mm mm mm mm mm mm mm mm mm Mum mm | N°m | N‘m N N N-m N-m g |8/100mm
SSPT 4AM|SSPTS 4AM| 8 ol 12| 8 [ 21 | 10 25 | 15 | 34| - - 4 15 | 072| 100| 34| 43| oo | 12| 50| 97 | 4AM
ssPK 5AM|ssPks 5AM| 10 | “°| 18 | 108 | 23 | 18 |34 | 17 | 34 | 28 1 5 | _o| 2 | 233 aos| 8251160 20| 2% | 107 | 149 | 5AM
SSPK BAM|SSPKS BAM| 12 ol 20 |13 | 25| 20 |3 19 | 34 | 35 1 6 2 | 295| 527 | 8900|1200 23| SM | 147 | 216 | 6AM
SSPK 8AM|SSPKS 8AM| 15 -1 25 14.9 28 22 3.95 22 34 35 1.2 8 0 3 585 | 9.83 | 1,330 | 1,810 2;';1 32'20 23.9 38.4 8AM
SSPK10AM|SSPKSTOAM| 19 | _ 9| 20 |18 | 36 | 28 |4 28 | 45 | 5 15 10 | T | 4 |124 194 |2270 | 2870| J% | 2% | 40| 598 [10AM

Allowable static moment Mp2 and Myz are the values when two spline nuts are used in close contact.  1N=102gf 1N-m=102gf-m

B-30 B-31



BALL SPLINE

COMMERCIAL
BALL SPLINE

Standard and maximum length of NB ball spline shaft are shown in Table B-20.

Table B-20 Standard and Maximum Length of SSP Type unit: mm
] maximum Igngth
size standard length high-grade preqsg-grade
4 100 150 200 300 315 200 part number structure
) 150 200 300 400 400 315
6 150 200 300 400 400 | 315 example [H-B-
8 150 200 300 400 500 500 400
10 200 300 400 500 600 630 630
13A 200 300 400 500 600 1,500 | 1,500 nut shape ) :
: 2 SSP: cylind | t th |
16A 200 300 400 500 600 1,500 | 1,500 SSPF. flange type shocification
20A 300 500 1,000 ®
25A 300 500 1,000 nominal diameter spline shaft total length 12
30A 300 500 1,000 5
40A 500 1,000 number of nuts attached to T
50A 500 1'000 commercial spline shaft one shaft %
60A 500 1,000 2,000 | 2,000 m
80A = ( G R
80AL - 7
100A = o
T100AL - L] ”
20 300 500 1,000 il e
25 300 500 1,000
30 300 500 1,000
40 500 1,000 2,000 | 2,000 L
50 500 1,000 ~ J
60 500 1,000 basic torque rating | basic load rating allowable
- Applicable to rotary ball spline SPR, SPB-KP, SPB type and stroke spline SPLFS type, except for precision-grade of SPR and part number dynamic static dynamic static static moment
SPLFS type. Ds Cr Cor C Co Mot Moz
+ Please contact NB for shaft lengths exceeding maximum length. mm N-m N-m kN kN N-m N'm
SSP20A | SSPF20A 20 73.5 135 6.23 114 77.0 392
SSP25A | SSPF25A 25 132 242 8.96 16.3 119 714
SSP30A |SSPF30A 30 214 307 13.0 16.2 126 1,020
SSP40A | SSPF40A 40 471 653 21.5 26.2 250 2,050
SSP50A | SSPF50A 50 903 2,060 28.2 45.4 483 2,850
SSP20 SSPF20 18.2 58.1 93.1 5.48 7.91 441 350
SSP25 SSPF25 23 113 167 8.61 11.2 72.8 581
SSP30 SSPF30 28 202 288 13.0 16.2 126 1,020
SSP40 SSPF40 374 445 617 21.5 26.2 250 2,050
SSP50 SSPF50 47 973 2,220 32.2 51.9 487 3,080

- Tolerance of total length
total length up to 4,000: JIS B0405 coarse grade
total length greater than 4,000: +=5.0mm
contact NB for tolerances other than those listed above
« Please refer to dimension tables for nut shape and dimensions.
« The above rated torque, rated load, and static allowable moment are approximately 70% of the values of the ground shaft.

. standard length
nominal L
diameter mm
all size 500 | 1,000 | 2000 | 3000 | 4,000 [ 5,000

- contact NB for special specifications based on the customer's drawings for further consideration.
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NIPPON BENRING BALL SPLINE
EXAMPLES OF MACHlNlNG Step-down, center tap and key groove |

4 N\
Center tap on both ends and milling

Threading on step-down and milling

INITAS 11va

Step-down on both ends, center tap and milling

Step-down on both ends with hollow spline shaft

Ring groove on step-down

J

We can also handle a variety of other machining. Additional machining to outer cylinder is also available.
N J Please contact NB for details.
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ROTARY BALL SPLINE

The NB rotary ball spline can be used for both rotational motion and
linear motion. The applications include SCARA robots, vertical shaft
of assembly equipment, tool changers, and loaders, etc.

STRUCTURE AND ADVANTAGES

The NB Rotary Ball Spline nut consists of a spline
nut and a rotating portion using either cross rollers
for SPR or balls for SPB.

High Accuracy

Ball Splines transfer torque and achieve accurate
positioning in the linear direction.

By adding the rotating portion, Rotary Ball Splines
can achieve accurate positioning in the linear and
rotational directions.

Half the Parts, Reduction in Installation Cost
The Spline nut and rotary bearing are combined in
order to significantly reduce the number of parts,
compared to conventional system.

The combination also reduces the housing thickness
to a minimum, resulting in light weight and easy
installation.

Figure B-28 Structure of SPR type

Compact and High Rigidity (SPR type)
The cross rollers are directly attached to the ball
spline's outer cylinder, resulting in a compact and
light design.

SPR type has high rigidity despite its compactness.
The tool changer is one typical application.

High Rigidity and High Speed(SPB type)
SPB type is a combination of a spline nut and
angular contact bearings.

The rotary portion is a set of angular contact
bearings which are aligned in the back-to-back
duplex manner.

SPB type can bear radial, axial, and moment loads in
a well-balanced way, thus best suited to high speed
rotational applications.

tightening screw for installation flange

cross roller elements

ball elements

Figure B-29 Structure of SPB-KP type and SPB type

SPB-KP type )
o retainer  oil hole for
lubrication groove linear portion

flange outer ring
spline nut

side-seal angular contact

bearing retainer

oil hole for
rotary portion

spline shaft

*When lubricating linear portion, both oil hole linear and
rotary can match by aligning the raceway grooves of
the shaft with the marking of flange outer ring.

SPB type

outer ring

= angular contact
,’ bearing retainer

B-36

SPECIFICATION

Refer to table B-21 for NB rotary ball spline material Table B-21 Material and Operating Temperature Range

and operating temperature range. i
. operating
type | outer | UM S?}'"}? temperature
cylinder CElp sha range
/retainer
SPR o
SPB-KP | steel resin steel ggg
SPB
The accuracy of SPR type is measured at the points shown in Figure B-30.
Figure B-30 Accuracy Measurement Points
( )
support area
@ @ support area
part attachment area 8 part attachment area
———
e B == SR
(| i
7
FTDIAB] 1
2Ds
@ rotary ball
spline nut
Note: The support area is the portion where, for example, radial bearings are attached in order to support the spline shaft.
The part attachment area is the portion to which other parts, such as gears are attached.
@ indicate radial runout during rotational motion.

- J

Tolerance of Spline Shaft Groove Torsion (Max.) Table B-22 Tolerance of Spline Shaft Groove Torsion (Max.)

The groove torsion is indicated per 100mm, arbitrarily set as the tolerance

effective length of the spline shaft section. 13um100mm
Table B-23 Tolerance Relative to Spline Support Area (Max.) unit: um
(Dradial runout of part @radial runout of the end ®radial runout
part number attachment area (when g‘?i’nﬁ?ﬁgﬁ?'#QﬁuéE?Jé gﬁ?ﬂ?'&mwing) of the flange

SPR 6 14
SPR 8 9 14
SPR10 17
SPR13
SPR16 19 11 18
SPR20A
SPR25A
SPR30A 22 13 21
SPR40A
SPR50A 25 16 25
SPR60A 29 19 29
SPR20 19 11 18
SPR25
SPR30 22 13 21
SPR40
SPR50 25 16 25
SPR60 29 19 29
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NIPPON BENRING ROTARY BALL SPLINE

Table B-24 Tolerance during rotational movement of the The accuracy of SPB type is measured at the points shown in Figure B-31.
cross roller rotating part (Max.)  unit : um Figure B-31 Accuracy Measurement Points
@radial runout of (" SPB-KP type )
el muoEr part attachment area ve
SPR 6
SPR 8
SPR10
SPR13
& 10 SPB type
SPR20A
SPR25A
SPR30A §
SPR40A 3
SPR50A >
15 >
SPRG0A Note : The support area is the portion where, for example, radial bearings are attached in order to support the spline shaft. P
The part attachment area is the portion to which other parts, such as gears, are attached. (9]
SPR20 @ and ® indicate radial runout during rotational motion. E
_ J =
SPR25 10 T
SPR30 Tolerance of Spline Shaft Groove Torsion (Max.) Table B-26 Tolerance of Spline Shaft Groove Torsion (Max.)
SPR40 The groove torsion is indicated per 100mm, arbitrarily set as accuracy grade high precision (P)
SPR50 the effective length of the spline shaft section. tolerance | 13um/100mm | 6um/100mm
15
SPR60
Table B-27 Tolerance Relative to Spline Support Area (Max.) unit: um
Table B-25 ®Radial Runout of Outer Surface of Nut Relative to Spline Support Area (Max.) unit: um (Dradial runout of part (@radial rnout o the end of the spline shaft section .
soline shaft total length (m) — part number attachment area (when grinding is requested on the drawing) @radial runout of the flange
P g i high-grade |precision-grade(P)| high-grade |[precision-grade(P)| _high-grade | precision-grade (P)
SPB 6KP
greater than| or less g 10 16 ggﬁgg ggﬁgg 60A,60 SPB 8KP 14 8 9 6 14 10
20A,20 ’ ’
’ SPB10KP 17 10
- 200 46 36 34 32 32 30 SPB13KP
SPB16KP,16 19 12 11 8 18 13
200 315 89 54 45 39 36 34 SPB20KP 20
315 400 126 68 53 44 39 36 SPB25KP,25 22 13 13 9 21 16
400 500 163* 82 62 50 43 38 ) ) B Py ) ] } N
500 630 — 102 75 57 a7 a1 Table B-28 Tolerance ofé\)ngular Cont?cftl Bearing gtan;n (II\/Iax.) unit: u;n TabIT B-29 @:ailta\ Runout of Spline Nut Relative to Spline Support Area(Max) ~ unit: um
runout of flange | ®radial runout o spline sha size
630 800 - - 92 68 54 45 part numper | Mounting side outer ring total length | 8 10 |131620] 25
800 1,000 - - 115 83 63 51 higg- pre(c:jisi(%r}- higg- pre%isi(%r}- (mm) v
1 12 — — 1 102 7 grade | grade grade | grade greater high- Pecism high- Pedsm high- rxecism high- rxecism high- [pecison
000 50 53' 0 6 59 SPB 6KP than | 1688 grade gadk P) | grade gt P | grade [geie P grade (g P) grade | gaklP)
1,250 | 1,600 - - 256 210 175 70 SPBBKP | 6 6 8 8 — | 200] 46] 26| 4626 | 36|20 34| 18] 32| 18
1,600 2,000 - - 394 311 224 179 SPB10KP 200] 315[ 89|57 | 89|57 | 54|32 | 45| 25| 39| 21
*SPR6 shaft Max. length: 400m SPR13, SPR16 Max.length: 1,500m. SPBISKP __ 9 9 315 400[126| — [126|82 | 68 41| 53| 31| 44| 25
3% Please contact NB for spline shafts exceeding 2,000mn. _SPB16KP,16 | g 8 400] 500] — | — [163[ — [ 8251 [ 62] 38| 50[ 29
_SPB20KP.20 | 10 10 500 630] — | — [ - [ - [102[65] 75] 46] 57[ 34
SPB25KP,25 630] 800 — [ - [-[—-[—-T-T92]58[ 68[ 42
800[1,000( — | = [ — | = | — | — [115[ 75| 83| 52
1,000(1,250[ — | = | = | = | = | — [153] 97[102| 65
1,250(1,600( — | — [ — | = | — | — [256*180%210{140
1,600(2,000] — | = [ = | = | = | — [394[314|311[241

*SPB16, 13KP, and 16KP shaft maximum length : 1,500mm
*Please contact NB for spline shafts exceeding 2,000mm.
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PRELOAD AND CLEARANCE

Preload and clearance of linear motion are available with a standard preload(blank), light preload(T1), and

medium preload(T2).
Table B-30 Preload and Clearance of SPR Type unit: um

Table B-31 Preload and Clearance of SPB-KP and SPB Type (Linear Motion) unit: jim

linear 'SPR40A
MOtioN 'SPR50A | —6~+3 | —18~—6 |-30~—18

above.

HOLLOW SPLINE SHAFT

increase when applying preload.

NB provides hollow shafts. It can be used for running cable, air piping, and weight reduction. Table B-33
shows the standard hollow shaft. If you are looking for a standard hollow shaft, specify the symbol "T"
after the total length of the spline shaft in the part number. It is possible to manufacture the inner diameter

MOUNTING

The flange attachment screws of SPR type have been pre-adjusted for smooth rotary movement and should
never be loosened. Shock loading to the flange assembly should be avoided as this can degrade the accuracy

of movement and deteriorate the overall performance.

(for alloy steel screw)

SPB-KP Type

The housing bore for the SPB-KP type should be
matched to a tolerance of H7 and keep enough depth
( as shown in Figure B-34) so that the outer ring is
inside the housing.

part number] standard | light (T1) | medium (T2) part number | standard| light (T1) | medium (T2) The spacer of SPB .type is properly adjusted to produce tl’)(? best preloa_d condition. Shock loading to the
SPR 6 SPB 6KP spacer s_hould be aqued as this can change the preload condition and deteriorate the_ accuracy.
oo o Please fix the mounting screws diagonally. The recommended torque values for medium-hardness steel screws
SPR 8 0~+3 |- 3~0 - _SPB 8KP__ | 0~+3| =3~ 0 - are listed in Table B-34
SPR10 SPB10KP '
OFDIORE | Table B-34 R T it:N-
SPR13 341 |— 8~—3|-13~— 8 SPB13KP _3~+1| —8~-3|-13~ —38 able B-34 Recommended Torque unit:N-m
SPR16 SPB16KP.16 mounting | n1o Iv2.5| M3 | M4 | M5 | M6 | M8
SPR20A SPB20KP,20 —het2| —12~—4 |20 ~—12 screw )
SPR25A | —4~+2 | —12~—4 |-20~—12 SPB25KP,25 recommended| 0 4 [ 00 [ 14|32 |66 112|276
SPR30A Please contact NB for other than preload standards torque ) ) : : ) ) :

SPRGOA Table B-32 Preload and Operating Conditions 8
- — SPR Type Figure B-33 SPR type Mounting Method 3
SPR20 preload | symbol operating conditions . . s %
SPR25 | —4~+2 | —12~—4|-20~—12 minute vibration is applied. When the flange of SPR type is 10 be used with a § <
SPR30 standard| blank |a precise motion is required. faucet joint (as shown in Figure B-33) the housing «I:,E 2
SPR40 moment is applied in a given direction. bore shquld be machined to a tolerance of _H7 and SE ! + =
SPR50 | —6~+3 | —18~—6|—30~—18 light vibration is applied. to a minimum depth of 60% of the flange thickness. l_‘_L‘_)I[ 3
SPR60 |ight* T1 light torsional load is applied. If only a light load is applied to the SPR in operation, ‘ [
cyclic torque is applied. the flange can be used without a pilot end. ! _M %
. shock/vibration is applied. \ greater than
medium T2 |over-hang load is applied. D | D+(0.3~1.0)
torsional load is applied. 1
* Since the contrary relation of preload and dynamic
frictional resistance, dynamic friction resistance will \ :

-

flange outer ring

1
Iy S—

different from the standard hollow shaft, if so please contact NB. 1
Table B-33 Standard Hollow Spline Shaft ( R :| ?
: \ \ \ \ ]
o outer | inner . . v N 1 S R
nominal diameter diameter | diameter | MOMeNt of |r|1ert|a of area| modulus rf section 7y |
SPBKP| Ds ID Ix Iy Zx Zy 2
SFE SPB mm mm mm* mm?3 ¥ .
6 6 6 2 5.83x10" | 6.13x10' [ 1.94%x10" | 2.04x 10’ Ix . .
8 8 8 3 186%x102 | 1.93X102 | 4.66X10' | 4.84%x10" Zx SPB Type Figure B-35 SPB type Mounting Method
0 0 _[10 4 4.48X Oz 4.69x 02 89710 19.37X10’ & The housing bore for the SPB type should be  ( spacer outer ring housing
3 3 |13 6 1.26X10° | 1.32X10° | 1.93X10% | 2.03X10: machined to a tolerance of H7 and contain enough VL]
6 6 |16 8 2.78x10° 1 2.96x10° | 3.48x10%| 3.70x 102 depth so that the outer ring is inside the housing. If = : L Ji
20A [ 20 |20 10 6.87x103 [ 7.25%10°% [ 6.87x10% | 7.25%X10? h . tall off : Vo
25A | 25 |25 15 1.54x10% [ 1.64x10% [ 1.23x10° [ 1.31x10° (_ e ) not, the outer ring may fall off.

SPECIAL REQUIREMENTS

NB provides customization such as shaft-end
machining, spline nut machining, and surface
treatment per customer requests.Please contact NB
for the inner diameter of SPR20~SPR60.

Figure B-32 Examples of Shaft-end Machining

Insertion of Spline Shaft

—
==

Il ==v
—

Ol
[

=
[

iEA

flange outer ring

ROTARY BALL SPLINE

When inserting the spline shaft into the rotary ball spline nut, ensure that the ball elements do not drop out.
This is done by aligning the raceway grooves of the shaft with the rows of ball elements and seal -lip of the
nut. Then, carefully insert the spline shaft through the spline nut.
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LUBRICATION

Since NB rotary ball spline nuts are equipped with seals at both the spline portion and the rotational
portion, the lubricant is retained for an extended period of time. The spline nut is prelubricated with lithium
soap based grease prior to shipment for immediate use. Please relubricate with a similar type of grease

periodically depending on the operating conditions.

Low dust generation grease is available from NB standard grease. (refer to page Eng-51)
However, an oil lubricant is recommended for high-speed applications. A grease fitting or machining oil holes
is optional (Figure B-36-39), please contact NB for details.

SPR Type

A grease fitting for rotational portion and machining oil hole for spline portion are optional.

Figure B-36 Example of Installed Grease Fitting

Figure B-37 SPR type Oil Hole

grease fitting | |

Qil Hole

= |

e
[

SPB-KP Type

Lubrication is done through oil hole on the outer ring.
It is applied the spline portion and the cross roller
portion simultaneously.

Figure B-38 SPB-KP type Oil Hole

SPB Type

Rotational portion has an oil hole as a standard. For
lubrication, it is recommended to mount a grease
fitting or oil hole to housing. Machining oil hole for
spline portion is available. Please contact NB.

Figure B-39 SPB type Oil Hole

( ) ( ) )
angular contact bearings
| oil hole
grease fitting %
grease ‘ I .
fittting | ‘
‘ '] |
3T I h
- = L angular contact bearings = '
[ [ a ] ol hole % ! ]
|
oil hole %‘l L‘_l \ Lp spline portion & ! ‘ B
oil hole
lubrication option M lubrication
groove groove
N J N J
B-42

NUT ORIENTATION

Unless otherwise specified, the orientation of two
nuts SPR, SPB-KP and SPB type is shown in
Figure B-40. In other cases please specify the
orientation of nut(s) with shaft.

Figure B-40 Nut Orientation and NB mark

-

NB JAPAN

NB JAPAN

—
[

NB JAPAN
]
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NIPPON BENRING ROTARY BALL SPLINE

OPERATING CONDITIONS APPLICATION EXAMPLES

A Set of Spline Nut and Spline Shaft  Figure B-41 NB mark Alignment ( N 0

The ball spline's accuracy and preload is guaranteed ( SPRT R N — ﬁ

when spline nut and shaft are aligned as shown ype !

in Figure B-41. Please make sure to align the NB align 3 ball screw

marks when reinserting the shaft. sl | T

At this time, both NB marks on the nut and shaft (N JAPAN | j
[

should be aligned in the same direction as when } ‘
delivered. — . = \ [

NB SPB
When inserting the spline shaft into the spline nut, L ‘ —r-rzo
ensure that the ball elements do not drop out. This SPB-KP Type - |

is done by aligning the receway grooves of the shaft align _ ball screw
with the rows of ball elements and the seal lip of the —r | = ‘

nut. Then, carefully insert the spline shaft through B PN W
the spline nut. In case that the nut is preloaded, ,ZNEJAPAN _ _| |
please exercise additional care. And also, do not ) :
disassemble the spline nut. — / I_._J_I t

SPR Type - = ‘ ‘

; SPB Type ) = NB SPR
Please do not loosen the fastening screws for align
installation flange. The fastening screws are =
properly adjusted. Please handle with great care, 1
the accuracy is affected if an excessive impact is 2 6 50 NB JAPAN

il
Al
+
applied. AN :
SPB Type 1 ] ) il

Please do not adjust the spacer. The spacer is  \_ B Y, - NS
adjusted to provide a proper spacing for the best
preload condition. Please handle with great care,
the accuracy is affected if the spacer is slipped by an impact, etc..

Operating Temperature
Resin retainers are used in the rotary ball spline, since the operating temperature should never exceed 80°C.

Dust Prevention

Foreign particles or dust in the rotary ball spline nut affect the motion accuracy and shorten the lifetime.
Standard seals will perform well for dust prevention under normal operating conditions; however, in a harsh
environment, it is necessary to attach bellows or protective covers.

i

K

3NINS T11vE AYV.L0Y

~
J

air cylinder

rotary actuator
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ROTARY BALL SPLINE

SPR TYPE [ )
Mo 6° Gdepth F
s 4-d (oil hole from back side)
a ) ;‘ - installation flange
NPT fastening screw
Yy —| o
s = - ([ o8
part number structure -
example -B-i1- T h
T18450(T| i
C SPR6~10
SEEItYRd with special (5)\
: ’ specification P\O
nominal diameter Mo Qv g° Gdepth F
= = %Qn(c (oil hole from back side) -
number of nuts attached to o
one shaft grease symbol 7% 4
glefe{(to ?agg Er[]jg-51) — %
ank: standara grease ™~ —
e -KGLA fihium-based ] >
T Iiéht low dust generation grease N Diﬂ:, =V >
T2 medium -KGU: urea-based an _7ﬁ: T an [
; low dust generation grease 193}
spline shaft total length EXCRENLLIE R IEEEEES — E
=4
hollow spline shaft m
blank: standard shaft with low temperature
T: standard hollow shaft* black chrome treatment Hl
#%For standard hollow shafts, refer to P.B-40 for specifications. L SPR13~60
- J
major dimensions major dimensions of cross roller bearing | spline shaft ID ball spline cross roller bearing [allowabale|momentof|  moment of | momentof |  mass
- Di |Dz| L Pir|S|h|I]|H Ds P2|d| G | F |6 Ds (imer | basic torque rating |basic load rating | basic load rating static | "M inertiafor | ™M™ | nut |shaft
p folerance tolgrance | P.C.D. tolerance |P.C.D. tolerance diameter)| dynamic | static |dynamic| static [dynamic| static | ¥maximm | moment | spline nut | the spline shaft |rotating part size
number h
Cr Cor (¢} Co Cr | Cor [revolutions| Mo
mm| um|[mm{mm| mm [ mm mm mm|{ mm [mm| gm | mm [mm mm mm| um mm|N-m|N-m| kN kN kN kN rom | N - m |kg:cm?| kg:cm?/mm | kg-cm? | kg |kg/m
SPR 6 20 13| 25 16 | M2 | 25| 5| 6.5| 30/0/-21| 24(24| M3 | 5 |20° 6 |0/—12 2 1.5 24| 1.22| 2.28| 0.6 0.5 2,940 51| 0.01[9.45%1076| 0.04|0.04| 021| 6
SPR 8 22| 0[15]| 25 18 [M2.5| 3 6| 65| 33 0 27|29 M3 | 5 [20° 8 0 3 2.1 37| 1.45| 287 1.2 1.10/2,580 74| 0.01[3.02x1075| 0.05/0.05| 0.38| 8
SPR10 27|—21{19| 33| 0 |22 |[M3| 4 8|7 | 40 —o5 33|34 M3 | 5 [20°10 [ —15 4 4.4 82| 273| 5.07| 24 2.45|2,060 18.0| 0.03 [7.35%1075| 0.12/0.09| 0.60[10
SPR13 29 24| 36|—02| 24 |M3| 5 89 | 50 42|34 M3 | 5 [15°13 0 6 21 39.2| 267| 489 29 3.70| 1,350 13.7] 0.11[2.11x10~4| 0.32|0.17| 1.0 [13
SPR16 36 0 31| 50 30 | M4| 6 |10]|11 60 0 50(45| M3 | 5 [15°(16 | —18 8 60 110 6.12| 11.2 | 56 6.70] 1,080 46 0.38 [4.79%10~%| 0.79(0.33| 15 |16
SPR20A | 44 _25 35| 63 38 |M4| 7 |12|13 | 72 —30 62 (4.5 |M6X0.75| 5.5[15° 20 0 10 | 105 194 89 | 16.3 | 6.55| 879 890 | 110 0.91 [1.18%1073| 1.93[057| 24 |20A
SPR25A | 55 42| 71 47 [M5| 8 |13[16 | 82 7214.5 |M6x0.75| 7 [15° 25 —o1 15 | 189 346 | 128 | 234 | 9.63|12.7 700| 171 241 (2.87x107%| 3.73/0.81| 3.7 |25A
SPR30A | 61 0[ 47| 80 0 52 | M6 |10 |17 |17 |100 0[ 86 (6.6 [M6x0.75 7.5|15° 30 — | 307 439 | 186 | 23.2 |11.8 [171 640 | 181 374 |5.93%1073| 9.43[1.19| 5.38| 30A
SPR40A | 76/—30[ 64 [100 —03 66 | M6 [10 | 23|20 |120|—35/104|9 |M6x075 9 |[15°[40 0 — | 674 934 |30.8 | 37.5 | 23.0 |[323 510| 358 [13.0 |1.87x1072| 22.4 [2.25| 9.55|40A
SPR50A | 92 0[80[125] ~[ 80 [M8[13 [24[22 [134 0[118 |9 [M6X075/10 |15°/50 | —25 — [1,290 [2,950 |40.3 | 649 | 27.8 |44.0 430 | 690 |341 [4.56x1072| 36.8 |3.57|15.0 |50A
SPREB0A [107|—35[ 90 [140 95 | M8 [13 | 25|25 |155|—40/137|9 |M6X0.75[11.5]15°/60 |0/—30 — [1,570 [3,420 |47.7 | 79.5 | 29.0 |48.8 370 | 881 |622 [9.54x1072| 73.8 |5.03|21.6 |60A
SPR20 40| 0| 34| 60)0/-02| 34 |[M4 | 7 |[12[13 | 66| O 56 [4.5|M6x0.75| 5.5[15° 18.2 0 = 83 133 7.84| 11.3 | 5.90| 7.35| 980 63 0.66 |8.11xX10=%| 1.37[045| 20 |20
SPR25 50(—25[40| 70 42 |M5| 8 |13 |16 | 78/—30| 68[4.5 [M6x075 7 |15° 23 — o1 — | 162 239 | 123 | 16.1 9.11[11.5 770 | 104 1.71 [2.05X1073| 3.20(0.75| 31 |25
SPR30 61 0[ 47 | 80 0 52 | M6 |10 |17 |17 |100 0[ 86 (6.6 [M6x0.75 7.5| 15° 28 — | 289 412 | 186 | 23.2 | 11.8 [171 640 | 181 4.08 |4.47%X1073| 9.43[1.25| 48 |30
SPR40 76|—30| 62 |100 —03 64 | M6 [10 |23 |20 |120|—35/104|9 |M6x0.75| 9 [15°(37.4 0 — | 637 882 |30.8 | 37.5 | 23.0 [323 510 358 [13.0 |1.42x1072| 224 [230| 86 |40
SPR50 88 o|75[112] [ 77 [m8[13 [24[22 [130 0[114 (9 ([M6X075/10 |15°/47 | —25 — (1,390 [3,180 |46.1 | 74.2 | 27.2 | 421 450 | 696 | 255 [3.54x1072| 32.8 |3.10|13.1 |50
SPR60 [102|—35[ 90 [127 90 | M8 [13 [ 25|25 |150|—40/132|9 |M6X0.75[11.5] 15° 56.5|0/—30 — [2,100 [4,800 |58.0 |127 26.5 | 426 400 |1,300 |52.8 [7.38x1072| 67.5 [4.70|19 60

Please contact NB for the grease fitting and relubrication method. 3 Maximum revolutions with grease lubrication. 1kN=102kgf 1N-m=0.102kgf-m

Contact NB for further information in case oil lubrication is required.
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ROTARY BALL SPLINE

SPB-KP TYPE 4 h
2-d2 A
(oil hole) @7
part number structure 388 gﬁ% 8 Cr,Cor <
20 | KP§ @E
with special
specification
nominal diameter grease symbol SPB6KP~10KP
(refer to page Eng-51) ss)
number of nuts attached to blank: standard grease o
one shaft -KGLA: lithium-based )—>|
- \owgustgenerationgrease " E
4 . urea-paset
g[gﬁ?ia%g% low dust generation grease ﬁo w
T1: light -KGF: anti-fretting grease r)z
T2: medium ~
with low temperature %
spline shaft total length black chrome treatment i E= %
m
hollow spline shaft accuracy grade
blank: standard shaft blank: high S A & a a4 —H - -—-—%¢ &8 CrCor
T:asntan%aal]'g haorIIo?/\/ghafPK P:agreci‘s%on aaq e _EEE il i oo <
%For standard hollow shafts, refer to P.B-40 for specifications. | -
2-d2 T
(oil hole) WH
B1 B2
L SPB13KP~25KP
o J
i . i i . . . . ID rotary ball spline angular contact bearings |allowable|moment of| moment of | moment of
major dimensions major dimensions of angular contact bearing spline shaft| . . K i i e | inertiafor | nortia for | inetiafor|  mass
(inngr | basic torque rating | basic load rating| basic load rating |maximum| static u|1e the the
spline rotatin;
part number D1 h7 D2 | L P1 S h Ds g6 Da|H|[Bt | Bz2| P2 [ di | W | d2 Ds diameter) dynamic| static |dynamic| static [dynamic| static |revolutions | moment ?lut spline shaft partg nut |shaft|size
tolerance P.C.D. tolerance P.C.D. tolerance Cr |Cor| C Co | Cr | Cor Mo
mm|um |mm|mm| mm mm|mm | gum | mm|mm{mm|mm| mm |mm|mm|mm mm{um |mm|[N-m|N-m| kN kN kN kN | rom | N-m [kg - cm?| kg-cm?/mm |kg - cm?| kg |kg/m
SPB 6KP |20 14| 25| 16 |M2 | 3 | 28 23 38 |3 |13| 6|33 |24|35]|1 6 _12 2 15| 24| 1.22| 2.28| 4.35| 2.74|8,100| 5.1 | 0.01 |9.45%X10~%| 0.08 |0.07|0.21
SPB 8KP |24 016 | 25| 19 [M2.6] 3 | 32 44|13 | 13| 6 | 38 |[34|35]|1 _8 ol 3 21 3.7| 1.45| 2.87| 4.54| 3.13(7,000f 7.4| 0.03 |3.02x10-5| 0.13 [0.10]|0.38
SPB10KP |28 21 21 (33| 23 |[M3 |4 (36| -9 |48 |3 |15| 9| 42 |34(45 |1 10-15| 4 44| 82| 273| 5.07| 6.86| 4.82|6,200| 18.0| 0.06 |7.35X10~%| 0.21 |0.14|0.60| 10
SPB13KP (30 24 (36| 25 (M3 | 5|44 |-25|56 |4 (18| 9| 50 [34]|5 1 i ol 61| 21 39.2| 2.67| 4.89| 9.45| 7.01(5,000( 13.7 | 0.16 |2.11x10~*| 0.49 (0.23|1.0 | 13
SPB16KP (36 03150 30 [M4 | 6 |48 64| 6|21 |10 | 56 [45|45 (15 16| -18 | 8| 60 [110 6.12({11.2 [10.2 | 8.56(4,200| 46 0.43 |4.79%x1074| 0.90 (0.37|1.5 | 16
SPB20KP (435| -25 (35|63 | 36 (M5 | 8 | 56 10 72|16 |21 |12 | 64 |45|45 |15 ﬂ 0 10 (105 [194 8.9 |16.3 |10.9 |10.1 |3,600(|110 1.00 [1.18%1073| 1.44 |0.55(2.4 | 20
SPB25KP |52 _38 42|71 | 44 (M5 | 8|66 |29|86|7 (25|13 |75 |55(55|15 25| -21 | 15 [189 |346 |12.8 (234 [13.7 129 |3,100(171 |2.22 |2.87x107%| 3.36 (0.84|37 | 25
*Maximum revolutions with grease lubrication. 1kN=102kgf 1N-m=0.102kgf-m

Contact NB for further information in case oil lubrication is required.
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B-50

SPB TYPE [ )
Mo
/==
part number structure
ol EEEI - --EEH-EIIF
withfsoeoia\ T g
specification
SPB type al&lal +—— : as Cr,Cor
nominal diameter grease symbol :
(refer to page Eng-51) ss)
number of nuts attached to blank: standard grease T o
one shaft -KGLA: lithium-based ] )—>|
low dust generation grease 53]
-KGU: urea-based - <
g[gﬁ?ifggg% low dust generation grease w
T1: light -KGF: anti-fretting grease H r)z
T2: medium B17(_) B ~
with low temperature %
spline shaft total length black chrome treatment L C
b=
hollow spline shaft accuracy grade m
blank: standard shaft blank: high
T: standard hollow shaft* P: precision
%For standard hollow shafts, refer to P.B-40 for specifications.
N »
major dimensions major dimensions of angular contact bearing [spline shaft ID rotary ball spline angular contact bearings | allowable [moment of| - moment of | momentof |  mass
Dih7 L|Pi| S| h D2 Ds | H [Bi |B2|P2| d Ds (inner | basic torque rating |basic load rating |basic load rating|, . static |2 fr | inertiafor | MeM@fr |yt |shaft
) . . . . ) - [Hmaximum the . the .
part number tolerance P.C.D. tolerance P.C.D. tolerance diameter) |[dynamic| static |dynamic| static [dynamic| static - moment | spline nut |the spline shaft |rotating part size
Cr | Cor (¢} Co Cr | Cor — Mo
mm | um | mm | mm mm|(mm|um|mm|mm|[mm|mm|mm|[mm|mm| um mm [N-m|N-m| kN kN kN kN P N-m |kg:cm? | kg:cm?/mm | kg:cm? | kg |kg/m
SPB16 39.5 0[50 |32 |M5| 8 52 0 68 5 37 | 10 | 60 | 45 | 16 |0/—18 8 60 | 110 6.12| 11.2 | 13.0 | 12.8 |4,000 46 0.59 [479%X107*| 1.63 |054[15]|16
SPB20 435[—25|63 | 36 [ M5 | 8 56 —7 72 6 48 | 12 | 64 | 45|20 0 10 105 | 194 8.9 | 163 | 174 | 17.2 |3,600| 110 1.01 |1.18x107%| 255 [0.70| 24 |20
SPB25 53 |0/-30] 71 | 45 | M6 | 8 62 78 6 55 | 13 | 70 | 45| 25| —21 15 189 | 346 |12.8 | 23.4 | 22.1 | 22.5 |3,200| 171 2.00 [2.87x107%| 3.85 |092]|37 |25

$*¢Maximum revolutions with grease lubrication.
Contact NB for further information in case oil lubrication is required.
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STROKE BALL SPLINE

The NB stroke ball spine SPLFS type is a highly accurate linear
motion bearing with a limited stroke, to which both radial load and
torque can be applied at the same time. It operates with extremely
low dynamic friction.

STRUCTURE AND ADVANTAGES

The NB stroke ball spline consists of a nut and a shaft both with raceway grooves. The flanged spline nut
consists of an outer cylinder, a retainer, side-rings, and ball elements.

Since the retainer in the nut is equipped with ball pockets, the ball elements do not contact each other, which
allows for a smooth linear motion. The stroke is limited since the retainer is a non-circulating type. For normal
operation, it is recommended to consider 80% of the maximum stroke shown in the dimension table as an
actual stroke length.

Extremely low Dynamic Friction and All Stainless Steel Type

Low Noise Since all the components are made of stainless steel,
The rolling elements are separated by the ball this stroke ball spline has an excellent corrosion
pockets so that they do not contact each other. The resistance and heat resistance (operating temperature:
stroke length is limited, but extremely low dynamic ~ —20 to 140°C). It s ideal for clean room or vacuum

friction and low noise are realized because the  @pplications.
rolling elements do not circulate. Lubrication
Compact-Size A lubricant groove and two lubrication holes

With the nut about 20% smaller than those of ~ @re Provided on the outer surface of the nut,

conventional ball splines, it contributes to space WhiCh_ allows for an easy designing of grease
saving. replenishment.

Figure B-42 Structure of SPLFS type
( 7

ball elements retainer
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STROKE BALL SPLINE

SPECIFICATION

Refer to table B-35 for NB stroke ball spline material Table B-35 Material and Operating Temperature Range

and operating temperature range. i
type outer ot iz té)n?;:;l?ugre
cylinder retainer | shaft range
stainless | stainless | stainless | — 20°C~
SPLFS steel steel steel 140°C

ACCURACY

The accuracy of the NB stroke ball spline is measured at the points shown in Figure B-43.
Figure B-43 Accuracy Measurement Points

4 )
stroke ball
support area spline nut AB support area
part attachment spline shaft part attachment
area [A] [B] area
AB
A-B A-B
Note: The support area is the portion where, for example, radial bearings are attached in order to support the spline shaft.
The part attachment area is the portion to which other parts, such as gears are attached.

- J

Tolerance of Spline Shaft Groove Torsion (Max.) Table B-36 Tolerance of Spline Shaft
The groove torsion is indicated per 100mm, arbitrarily set as the Groove Torsion (Max.)

effective length of the spline shaft section. tolerance
13um/100mm
Table B-37 Tolerance Relative to Spline Support Area (Max.) unit: um
e @ radial runout of part @ radial runout of the ® radial runout
P attachment area end of the spline shaft section of the flange
SPLFS 6 14 9 11
SPLFS 8 14 9 11
SPLFS10 17 9 13
SPLFS13 19 11 13
SPLFS16 19 11 13
Table B-38 @Radial Runout of Outer Surface of Spline Nut Relative to Spline Support Area (Max.)  unit: um
spline shaft total length (mm) size
greater than or less 6. 8 10 13. 16
- 200 46 36 34
200 315 89 54 45
315 400 126 68 53
400 500 163* 82 62
500 630 — 102 75
630 800 — — 92
800 1,000 — — 115
1,000 1,250 — — 153
1,250 1,500 — — 256

* SPLFS6 maximum shaft length: 400 mm
B-53
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NIPPON BENRING STROKE BALL SPLINE

PRELOAD AND CLEARANCE NUT ORIENTATION

Preload and clearance are expressed in terms of clearance in the rotational direction. For the SPLFS type, Unless otherwise specified, the orientation of two nuts Figure B-45 Nut Orientation and NB mark
only the standard preload is available as shown in Table B-39. Please contact NB if a special preload is NB stroke ball spline is shown in Figure B-45. In other ( I
required. cases please specify the orientation of nut(s) with
Table B-39 Preload and Clearance unit: um shaft.
part number standard [] ]
SPLFS 6 —4~0 l_r N8 JAPAN'_INBJAPANH NB JAPAN
—
SPLFS 8 —4~0 = U
SPLFS10 —4~0
SPLFS13 —4~0
SPLFS16 —4~0 _ J

[}
=
COMPARISON OF DYNAMIC FRICTIONAL RESISTANCE §
m
_ _ o , USE AND HANDLING PRECAUTIONS ®
Figure B-44 Comparison of Dynamic Frictional Resistance =
93]
08 A Set of Spline Nut and Spline Shaft  Figure B-46 -
standard preload —— SSP16A s N 2
without load — _ SPLFS16 The ball spline's accuracy and preload is _ m

without lubricant guaranteed when spline nut and shaft are aligned align

measuring speed: 2.5mm/s as shown in Figure B-46. Please make sure to align

0.6

the NB marks when reinserting the shaft.
At this time, both NB marks on the nut and shaft

should be aligned in the same direction as when ( _ _ _
e~ N delivered. 0—
0.4 —r—

T~ When inserting the spline shaft into the spline nut,
ensure that the ball elements do not drop out. This
is done by aligning the raceway grooves of the shaft
with the rows of ball elements and the seal lip of the
0.2 nut. Then, carefully insert the spline shaft through the spline nut. In case that the nut is preloaded, please
exercise additional care. And also, do not disassemble the spline nut.

Dust Prevention

PPNV Y WIS S Since the stroke ball spline is designed and manufactured for operation with an extremely low dynamic

| NB JAPAN
NB JAPAN

)

- J

dynamic frictional resistance (N)

0 | | | | | | | frictional resistance, seals that increase frictional resistance are not equipped as a standard feature. Please
4 6 8 10 12 14 16 18 20 contact NB for a special requirement of seals. For use under harsh conditions, the stroke ball spline should
travel distance (mm) be protected using bellows and protective covers.

Maximum Stroke
The maximum stroke in the dimension table is the stroke limit.

Retainer Slippage

If the stroke ball spline is used at a high speed or with a vertical shaft, or under an asymmetric load or oscillation,
a retainer slippage may occur. For general operation, it is recommended to consider 80% of the maximum stroke
length shown in the dimension table as the stroke length.

To prevent the retainer slippage, it is recommended to conduct a full-stroke movement of the nut whenever
necessary in order for the retainer to be relocated to the center.
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NIPPON BENRING STROKE BALL SPLINE

SPLFS TYPE [ )
— Two Side Cut Flange Type —
Cr,Cor Cr,Cor
art number structure 2-¢d Mos
P - ~ (oil hole) L
exame $21200[.15] GLA
with special — O | o i g
SPLFS type specification RIS | R R alolala - - 43 )
o ced T |
A (o hole) 3
grease symbol ' ’ oil hole B
f A (refer t Eng-51) When two spline nuts are used in - E H W o
nominal diameter gle;ﬁ{(:ostpgﬁgarrc]jggrease | close contact. ) SPLFS13,16  SPLFS10~16 SPLFS6,8 mounting surface a
-KGLA: lithium-based -
low dust generation grease E
-KGU: urea-based [
low dust generation grease ~
number of nuts attached to -KGF: anti-fretting grease [92]
one shaft R
Z
m
with low temperature
spline shaft total length black chrome treatment
- J
maximum major dimensions basic torque rating | basic load rating [allowable static] mass
£T0 GTET stroke D D1 L E Df H B ([(P.CD.| A F S w d Ds dynamic | static |dynamic| static moment nut | shaft | size
P tolerance tolerance tolerance | Crt Cor C Co Mot Moz
mm | mm MM [ mm | mm | mm | mm | mm | mm | mm | mm | mm | mm mm mm mm mm Mm [N-m|[N-m| kN kN N:m|[N-m g kg/m
SPLFS 6 22 11 0 10 40 33 [ 23 4 14 |17 - - 3.4 12.7 1.2 6 |0/—12 2.3 38| 1.8 3.0 11.2 45 21.5| 0.21 6
SPLFS 8 20 13 -8 125 | 40 0 &8 | 2B5 4 16 | 19.5 - - 34 12.7 1.2 8 0 3.3 5.5 | 2.02 3.37 | 1341 52 27.0| 0.38 8
SPLFS10 28 16 155 | 50 —02 3.3 | 28.5 5 20 - 18 13 3.4 16.7 1.5 10 —15 6.5 109 | 3.21 535 | 25.6 102 47.7| 0.6 10
SPLFS13 24 20 0 195 | 50 i 4.8 | 36 5 25 - 22 17 3.4 15.2 1.5 13 0| 276 50.7 | 4.15 7.6 38.8 155 753 | 1.0 13
SPLFS16 26 24 —9 [235 | 60 4.8 | 40 7 29 - 25 19 4.5 18.2 2.0 16 —18 | 62.8 | 115 7.66 |14 88.3 353 | 1235 | 1.5 16

1kN=102kgf 1N - m=0.102kgf - m
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BALL SCREW SPLINE

Figure B-48 Structure of SPBR type, SPBF type

4 )
STRUCTURE AND ADVANTAGES SPBR type
angular contact bearings
flange outer ring
The NB Ball Screw Spline consists of a highly accurate and highly rigid Ball Screw nut and Ball Spline nut outer ring spacer
attached to the ball screw spline shaft which has a screw groove and spline grooves. angular contact bearings seal N\ \ _
SPBR type has a Rotary Ball Screw nut and Rotary Ball Spline nut. spline nut
Rotary Ball Screw nut is an integration of ball screw nut and angular contact bearings. flange outer ring
Rotary Ball Spline nut is an integration of ball spline nut and angular contact bearings. scal
SPBF type has a Rotary Ball Screw nut and a Ball Spline nut.
A single axis of the NB Ball Screw Spline can provide positioning, linear and rotary motion as well as combined
. : lley centering
spiral motion. o - )
N o . pporter |
The typical applications are SCARA robot, assembly machine, loader, etc. angular contact bearing retainer @
return cap 3
Figure B-47 Structure of SPBR-KP type, SPBF-KP type —
e R &
SPBR-KP =
angular contact bearings =
i rotary ball spline nut (]
r seal outer ring 7 oil hole for : : E
oil groove spline ball screw spline shaft \angular contact bearing retainer >
ball screw ™y ) rotary ball screw nut m
N spline nut
rangular contact bearings oil hole for
seal outer ring ball screw
SPBF type
angular contact bearings
ball screw spacer outer ring
spline shaft flange outer rin
N seal
retainer rotary ball \
spline nut .
- pulley centering
supporter
angular contact bearing retainer return cap
. . i
end deflector oil hole for rotation ball spline nut
rotary ball screw nut ball elements for rotation
angular contact bearing retainer
ball screw spline shaft
SPBF-KP rotary ball screw nut
pall screw nut - J
| tact beari oil hole for
angular contact bearings ball screw
seal outer ring
oil groove
ball screw
spline shaft SSPF type
ball spline nut _
ball elements for rotation
angular contact bearing retainer
end deflector oil hole for rotation
rotary ball screw nut
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NIPPON BENRING BALL SCREW SPLINE

Refer to table B-40 for NB ball screw spline material Table B-40 Material and Operating Temperature Range The NB Ball Screw Spline is measured for accuracy at the points shown in Figure B-49.
and operating temperature range.

nut operating Figure B-49 Accuracy Measurement points
type outer rect:rn Ssalg;te temperature ( ~
cylinder /retai%er range SPBR-KP type
SPBR —20C~
————— steel resin steel o
SPBF 80C

PRELOAD

The preload is properly adjusted for the ball screw nut, spline nut, and angular contact bearings.
Please contact NB for preload specification.

USE AND HANDLING PRECAUTIONS

@Please do not adjust the spacer for SPBR and SPBF type. The spacer is adjusted to provide a proper spacing
for the best preload condition.

@Please do not remove the Rotary Ball Screw nut from the shaft. There is no ball-retainer in the Rotary Ball
Screw nut.

@Please use the pulley centering supporter when attaching the pulley to the retumn-cap for SPBR and SPBF
type.

SPBF-KP type

ININdS M3-HOS T1vd

- J
Table B-41 Tolerance of Spline Shaft Groove Torsion (Max.) Table B-42 Grade of Ball Screw Groove
tolerance
13um/100mm C5

The groove torsion is indicated per 100mm, Applied to lead angle accuracy only
arbitrarily set within the effective length of the spline
shaft section.

Table B-43 Accuracy tolerance of each component (Max.) unit: um
@ radial runout of the outer surface @ radial runout of flange attachment surface
part number
®-1 ®-2 @®-3 @-1 ®-2 ®-3
SPBR16KP,SPBF16KP 15 33 33 16 18 13
SPBR20KP,SPBF20KP 19 39 39
SPBR25KP,SPBF25KP 18 21 16
Table B-44 Accuracy tolerance during rotational
movement of angular rotating area (Max.) unit: ym
rt @ radial runout of | @ radial runout of
nupn?ber flange mounting side outer ring
®-1 ®-2 ®-1 @®-2
SPBR16KP 9 9
SPBR20KP 8 8
SPBR25KP 10 10
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BALL SCREW SPLINE

One set of SPBR(-KP) type can handle linear, rotational, and spiral motion.

Figure B-50 Accuracy Measurement points

( )

SPBR type | [o-1]a8] [L]e2aB

[/ ]@[co] [/ ]o-2eF] ;
®-2|A-B
support area support area
B art attachment area
art attachment area Sl L 8
/| ®|AB
2Ds | /O
]
rotary ball screw nut
SPBF type
[/ ]@1
©-1)A-B
spporterea L support areq
- B
art attachment area & o T art attachment area
=X =
A\
/|®|AB \=g /| ®|AB
2Ds| W 2Ds, / |©-3/Aa-B
c] Bl
rotary ball screw nut |ball screw spline shaft \spline nut
Note: The support area is the portion where, for example, radial bearings are attached in order to support the spline shaft.

The part attachment area is the portion to which other parts, such as gears, are attached.

@, ®indicate radial runout of rotational movement of angular rotating area.
N J
Table B-45 Tolerance of Spline Shaft Groove Torsion (Max.) Table B-46 Grade of Ball Screw Groove

tolerance
C5
13um/100mm

The groove torsion is indicated per 100mm, Applied to lead angle accuracy only
arbitrarily set within the effective length of the spline
shaft section.
Table B-47 Tolerance Relative to Spline Support Area (Max.) unit: um

@ radial runout

@ radial runout of

part number

of the component

the spline shaft surface

@ radial runout of flange attachment surface

attachment area | (Applicable only for ground shaft) ®-1 ®-2 ®-3
SPBR16,SPBF16
SPBR20,SPBF20 19 1 16 18 13
SPBR25,SPBF25 22 13 18 21 16

Table B-48 Accuracy tolerance during rotational

Table B-49 Radial Runout of Spline Nut Relative to Spline Support Area (Max.) unit:um

movement of angular rotating area (Max.) UNit M el screw spiine shaft part number:SPBR,SPBF
- ® radial runout of ® radial runout of total length(mm) ®-1 ©®-2,-3
number flange mounting side outer ring greater than| or less | 16,20 25 16,20 25
@-1 @-2 ®-1 ®-2 — 200 | 40 35 18 18
SPBR16 9 9 200 315 45 40 25 21
SPBR20 8 8 10 10 315 400 55 45 31 25
SPBR25 400 500 60 50 38 29
500 630 75 60 46 34
630 800 90 70 58 42
800 | 1,000 | 120 85 75 52
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( I
SPBR(-KP) type Setting clockwise as normal (looking down from above)
Motion Pattern
—N1 (reverse) ¢ N1 (normal): ball screw nut
pulley rotation (around)
rotary ball screw nut
rotary ball spline nut
@
>
—
—
&
—N2(reverse) € N2(normal): spline nut =
pulley rotation (around) =
)
T
ball screw spline shaft I | C
Z
m
- J
input output
motion ) motion travel distance revolution
ball screw nut(  spline nut direction (linear direction) (rotational direction)
1.up - down N L=N1-R
HH up W 1 0 ® 1 0
(normal) (up)
@l I@ —Ni L=—N1-R
0 ® 0
[I!] (reverse) (down)
2.rotation N1=N2 N2
,-%_ ® 0
(normal) | (normal) (normal)
Of - “Ni—Nz . o Nz
®o I (reverse) (reverse) (reverse)
N2 L=N2-R N2
0
(normal) @ (down) (normal)
—N L=—N2R —N
. O 2 @ 2 2
Y 3spiral (reverse) (up) (reverse)
in case of N2— (£N1)>0
® @) ®
N2 (down) N2
—— L=(N2—(£N1))‘R -
N1 (normal) ® in case of No—(£N1)<0| (normal)
® ® (normal) (up)
—Ni1 ® in case of ~N2—(£N1)>0
(reverse) —N2 (down) —Nz2
———{L=(—N2—(£N1))-R |-
(reverse) ® in case of —Na—(+N1)<0| (reverse)
(up)

L: travel distance [mm]

R:ball screw lead [mm] N1 :ball screw nut pulley rotation (around)
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SPBF (-KP) TYPE MOTION PATTERN

SPBF(-KP) type can handle linear motion.

SPBF(-KP) type
Motion Pattern

Setting clockwise as normal (looking down from above)

N1 (normal): ball screw nut
pulley rotation (around)

rotary ball screw nut

spline nut

ball screw spline shaft_— I T

1]

N\
input output
motion motion travel distance
ball screw nut o . L
diection (linear direction)
1.up + down N1 L=N1‘R
®
(normal) (up)
@l ]@ N “ L=—NiR
(reverse) (down)

L: travel distance [mm] R:ball screw lead [mm] N1 :ball screw nut pulley rotation (around)
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MOUNTING

For SPBR and SPBF types, please finish the holes Figure B-51

of the housing with H7 tolerance as shown in Figure
B-51 and ensure that both the flange outer ring and
outer ring are inserted into the housing. If the flange is
not inserted deeply, it may not be able to receive the
load properly, or if only the flange outer ring is inserted
deeply, the spacer may slip out, which may reduce the
accuracy and make it unusable.
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Mounting of SPBR type

~
rotary ball screw nut

flange outer rin,
spacer

outer ring

ball screw spline shaft
housing

outer ring

spacer /

flange outer rin
rotary ball spline nut

NIPPON BENRING BALL SCREW SPLINE
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SPBR-KP TYPE

( )

f2

Ds
D3
Ds

| D11
T

part number structure

erample T mﬁa-mm

_ ¥

2-ds
\ (oil hole)
2-d7

(oil hole)

with special
specification

SPBR-KP type

grease symbol
(refer to page Eng-51)
blank: standard grease
-KGLA: lithium-based

low dust generation grease
-KGU: urea-based

=

low dust generation grease Crt,Cot < ‘I ‘v’ I‘

-KGF: anti-fretting grease & §
I

nominal diameter

ball screw spline shaft
total length

ININdS M3-HOS T1vd

with low temperature
hollow shaft black chrome treatment

Note : Hollow shaft is used for standard type.

= J
ROTARY BALL SCREW NUT
. . . - . . all screw {shat inner root ball screw | angular contact bearings |moment of| moment of bal screw nut
major dimensions major dimensions of angular contact bearings splne shaft| diameter lead diameter| basic load rating | basic load rating % inertia for | inertia for mass maximum
part number | D1 h7 D2H7 [ Ds | Lt [ P1 | St | f1 | Te D3 g6 Da | Hi | Bt | B2 | P2 | di Wi | ds | Ds | ID Dr | dynamic | static |dynamic | static | maximum | thenut | theball | nut |shaft|revolutions| size
tolerance tolerance P.C.D. tolerance) P.C.D. Ca | Coa | Car |Coar|revolutions screw shaft based on Dm'N
mm|um|mm|um|mm|mm|mm mm|mm|mm|um|mm|mm|mm|mm|mm|mm mm | mm|mm|mm|mm|[mm]| kN | kN | kN | kN rpm kg‘cm2 kg-cmz/mm kg |kg/m| rpm
SPBR16KP | 36 ol 32 32|40 | 25 | M4 [135|2 48 [-9/-25| 64 | 6 | 21 | 10 | 56 | 4.5 45|15 | 16 8 | 16 |13.7| 43 | 65| 7.30/11.3| 4,400 | 0.43 |4.19%10%(0.36|1.10| 4,210 | 16
SPBR20KP | 435| -25 | 39 +2(5) 39 |48 | 31 | M5|165|25 | 56 |-10| 72 | 6 | 21 | 11 | 64 | 4.5 45 (15|20 | 10 | 20 [175| 5.7 | 9.4| 7.69[13.3| 3,700 | 1.01 [1.05x10°|0.53|1.73| 3,360 | 20
SPBR25KP |52 (0/-30| 47 47 | 58 | 38 [M6 |20 |3 66 |729(86 | 7 | 25|13 |75 (55 55|15 |25 | 15 | 25 [21.7| 8.5 [14.6(10.5 [19.4| 3,100 | 2.49 [2.35%10°(0.90|2.27| 2,710 | 25
ROTARY BALL SPLINE NUT
. . . . . . . ball spline angular contact bearings | allowable | moment
major dimensions major dimensions of angular contact bearings basic torque rating | basic load rating | basic load rating ” et I mass
part number Ds h7 D11 L2 P3 S2 f2 D6 g6 D7 H2 Bs B4 P4 d2 W2 | d7 |dynamic | static | dynamic | static | dynamic | static | maximum | moment inertia nut size
tolerance P.C.D. tolerance P.C.D. Cr Cor (¢} Co Cr Cor |revolutions Mo
mm | um | mm [ mm | mm mm | mm | um|mm| mm | mm| mm| mm | mm mm | mm | N'm | N'm kN kN kN kN rpm N-m kg-cm? kg
SPBR16KP | 36 o | 31 50 | 30 | M4 | 6 48 |-9/-25| 64 6 21 10 | 56 | 4.5 45 | 15 60 110 6.12 | 11.2 | 10.2 8.56 | 4,200 46 0.43 0.37 16
SPBR20KP 435 |25 | 35 | 63 | 36 | M5 | 8 56 | -10 | 72 6 21 12 | 64 | 45 45 | 15| 105 194 8.9 16.3 | 10.9 | 10.1 3,600 110 1.00 0.55 20
SPBR25KP |52 [0/-30| 42 71 44 M5 8 66 | 29 | 86 7 25 13 75 5.5 55| 1.5 189 346 | 12.8 23.4 13.7 | 129 3,100 171 2.22 0.84 25

‘Please select the smallest maximum revolutions (rpm) in case that more than one portion rotate at the same time.
*Maximum revolutions with grease lubrication.

*Moment of inertia is calculated excluding the angular contact bearings.

*Maximum length of ball screw spline shaft : 600mm
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SPBF-KP TYPE

| | Ds
D3
Do

IR
o
i
14
|
L]
T
i
D
Dr
Dio
>

part number structure

cramle EmT-mam

_V

2-de

(ail hole)
2-ds W3 Hs
(oil hole) / La

with special

SPBF-KP type specification

grease symbol .
(refer to page Eng-51) 4-mounting hole

nominal diameter
- blank: standard grease
-KGLA: lithium-based

low dust generation grease
-KGU: urea-based

ININdS M3-HOS T1vd

ball screw spline shaft low dust generation grease

total length -KGF: anti-fretting grease Cr,Cor
with low temperature

hollow shaft black chrome treatment

Note : Hollow shaft is used for standard type.

- J
ROTARY BALL SCREW NUT
. . . - . . all screw {shat inner root ball screw | angular contact bearings {moment of| moment of bal screw nut
major dimensions major dimensions of angular contact bearings splne shaft| diameter lead diameter| basic load rating | basic load rating % inertia for | inertia for mass maximum
part number | D1 h7 D2H7 [ Ds | Lt [ P1 | St | f1 | Te D3 g6 Da | Hi | Bt | B2 | P2 | di Wi | ds | Ds | ID Dr | dynamic | static |dynamic| static | maximum | thenut | theball | nut |shaft|revolutions| size
tolerance tolerance P.C.D. tolerance) P.C.D. Ca | Coa | Car |Coar|revolutions screw shaft based on Dm'N
mm|um|mm|um|mm|mm|mm mm|mm|mm|um|mm|mm|mm|mm|mm|mm mm | mm|mm|mm|mm|[mm]| kN | kN | kN | kN rpm kg‘cm2 kg-cmz/mm kg |kg/m| rpm
SPBF16KP | 36 ol 32 32|40 | 25 | M4 [135]| 2 48 [-9/-25| 64 | 6 | 21 | 10 | 56 | 4.5 45 (15|16 | 8 | 16 [13.7| 43 | 65| 7.30{11.3| 4,400 | 0.43 [4.19x10*|0.36|1.10| 4,210 | 16
SPBF20KP | 435| 25| 39 +2(5) 39 |48 [ 31 | M5|165| 25|56 |-10| 72 | 6 | 21 | 11 | 64 | 4.5 45 (15|20 | 10 | 20 [175| 5.7 | 9.4| 7.69[13.3| 3,700 | 1.01 [1.05x10°|0.53|1.73| 3,360 | 20
SPBF25KP |52 |0/-30| 47 47 | 58 [ 38 [M6 |20 |3 66 |729(86 | 7 | 25|13 |75 (55 55|15 |25 | 15 | 25 [21.7| 8.5 [14.6(105 [19.4| 3,100 | 2.49 [2.35%10°(0.90|2.27| 2,710 | 25
BALL SPLINE NUT
major dimensions basic torque rating | basic load rating aIL()tv;taigle mo?fent mass
part number Do h6 L3 D1o Hs Ps d3XdsXh Ws ds dynamic static dynamic static moment inertia nut size
tolerance tolerance P.C.D. Cr Cor (¢} Co Mo
mm um mm mm mm mm mm mm mm mm N-m N-m kN kN N-m kg-cm? kg
SPBF16KP 31 50 0 50 7 40 45%x8x4.4 18 2 60 110 6.12 11.2 46 0.43 0.2 16
SPBF20KP 35 _12 63 -0.2 58 9 45 5.5%X9.5X5.4 225 2 105 194 8.9 16.3 110 1.00 0.33 20
SPBF25KP 42 71 0/-0.3 65 9 52 5.5%X9.5%54 26.5 3 189 346 12.8 234 171 2.22 0.45 25

‘Please select the smallest maximum revolutions (rpm) in case that more than one portion rotate at the same time.
$*Maximum revolutions with grease lubrication.

*Moment of inertia is calculated excluding the angular contact bearings.

*Maximum length of ball screw spline shaft : 600mm
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BALL SCREW SPLINE

SPBR TYPE [ )
f1
Te
b 1
part number structure 3aag A
examle FE] - EEE ol
with special Hi
SPBR type specification B2l B1
L1
2
. . grease symbol
nominal diameter (refer to page Eng-51) =
blank: standard grease (93]
-KGLA: lithium-based 9
low dust generation grease m
ball screw spline shaft e \Lg\ﬁe/adggfzineration grease i
total length -KGF: anti-fretting grease T
=
m
hollow spline shaft
blank: standard shaft with low temperature
T: standard hollow shaft* black chrome treatment
*For standard hollow shafts, refer to P.B-40 for specifications.
- J
ROTARY BALL SCREW NUT
. . . - . . ball screw | 1D root ball screw  |angular contact bearings| moment of | moment of ball screw nut
L G s major dimensions of angular contact bearings spling shaft | (inner lead diameter| basic load rating [basic load rating| inertia | inertia for ERS maximum
part number D1 h7 D2H7 [ Li [P1| 6 [Si1]| fi | Te D3 Da| Hi | B1 | B2 | P2 | dt Ds |diameter) Dr |dynamic | static |dynamic| static | maximum |for the nut | the ball | nut |shaft| revolutions | size
tolerance tolerance] P.C.D. tolerance P.C.D. Ca | Coa | Car | Coar |revolutions screw shaft based on Dm:N
mm | ym|mm|ym|mm|mm mm|mm|mm|ym|mm|[mm|[mm|mm|mm|mm mm [ mm | mm [ mm | kN kN kN kN | rom | kg-cm? |kg-cm?mm| kg |kg/m rpm
SPBR16 40 ol 32 43.5| 25 (40° (M4 | 12| 2 | 52 68 | 5 (27.5| 9 |60 [ 4.5 16 8 16 |13.4| 4.62 | 8.59| 11.1 | 22.2 {4,000 0.60 [4.43x107%|0.45|1.47 | 4,170 16
SPBR20 | 50 |—25[ 39 | *20[54 | 31 [40° M5 16 | 2 |62 | J[78| 6 [34 [11 |70 |45 20 | 10 | 20 |17.2| 577 |12.2 | 14.4 | 30.5 |3,200] 1.75 |142x109]0.76 |2.33| 3410 | 20
SPBR25 58 (0/-30| 47 65 | 38 (40°(M6| 19| 3 |72 92| 8 [43 |12.5/ 81 |55 25 15 | 25 |21.9|8.62 |19.2 | 18.2 | 39.8 (2,800 3.86 ([2.74x107%|1.26 |[3.65| 2,690 25
ROTARY BALL SPLINE NUT
major dimensions major dimensions of angular contact bearings ballspline angllanconiachboArngs allowable moment off mass
basic torque rating | basic load rating basic load rating X static inertia nut
part number Ds h7 L2 Ps3 S2 f2 Ds D7 H2 Bs B4 Pa d2 dynamic static dynamic static dynamic static maximum | moment
h7 |tolerance P.C.D. tolerance P.C.D. Cr Cor C Co Cr Cor  |[revolutions Mo
mm [ um [ mm | mm mm | mm | um [ mm [ mm | mm | mm | mm | mm N-m N-m kN kN kN kN rpm N-m kg-cm? kg
SPBR16 39.5 0| 50 | 32 | M5 8 52 68 5 37 10 60 | 4.5 60 110 6.12 11.2 13.0 12.8 4,000 46 0.59 0.54
SPBR20 435 | —25| 63 | 36 | M5 8 56 _3 72 6 48 12 64 | 4.5 105 194 8.9 16.3 17.4 17.2 3,600 110 1.01 0.70
SPBR25 53 |o/=30| 71 45 | M6 8 62 78 6 55 13 70 | 4.5 189 346 12.8 23.4 2241 22.5 3,200 171 2.00 0.92

+Please select the smallest maximum revolutions (rpm) in case that more than one portion rotate at the same time.
s Maximum revolutions with grease lubrication.

*Moment of inertia is calculated excluding the angular contact bearings.

*Maximum length of ball screw spline shaft : 1,000mm
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SPBF TYPE

part number structure

example

SPBF type

nominal diameter

ball screw spline shaft
total length

hollow spline shaft
blank: standard shaft

T: standard hollow shaft*

3450[1{-L8

with special
specification

grease symbol
(refer to page Eng-51)
blank: standard grease
-KGLA: lithium-based
low dust generation grease

-KGU: urea-based

low dust generation grease
-KGF: anti-fretting grease

with low temperature
black chrome treatment

*For standard hollow shafts, refer to P.B-40 for specifications.

ROTARY BALL SCREW NUT

major dimensions major dimensions of angular contact bearings
part number D1 h7 D2 H7 Li |P1| 6 | S1| f1 | Te D3 Da| Hi | B1 | B2 | P2 | dt
tolerance tolerance] P.C.D. tolerance P.C.D.
mm | um|mm| um|mm|mm mm | mm |[mm| ym|mm|mm|mm|mm|[mm|mm
SPBF16 40 ol 32 43.5| 25 |40° (M4 | 12 | 2 | 52 68 | 5 (27.5| 9 |60 [ 4.5
SPBF20 | 50 |-25[39 |"2}/54 | 31 [40° M5 | 16 | 2 |62 | O [78] 6 [34 |11 |70 |45
SPBF25 58 |0/-30| 47 65 |38 |40°|(M6| 19| 3 |72 92 | 8 (43 [12.5] 81 |5.5
BALL SPLINE NUT
major dimensions
PR U 20 o r:t?lere\nce I_3to|o.=,rance o e P.E?D. dexdaxh
mm um mm mm mm mm mm
SPBF16 31 50 0 50 7 40 4.5%X8x%4.4
sPBF20 | 35 | _ 0 [ 63 | —02 [ 58 9 45 5.5%9.5%5.4
SPBF25 42 71 0/—0.3 65 9 52 5.5X9.5x5.4

Please select the smallest maximum revolutions (rpm) in case that more than one portion rotate at the same time.
*Maximum revolutions with grease lubrication.
*Moment of inertia is calculated excluding the angular contact bearings.
*Maximum length of ball screw spline shaft : 1,000mm
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4 7
O
Py 2 6.q1 Mo
\EQ\‘ fi =
& f’,.;'. - o -.h
7 ) @55% Te. 8 S
T 1 s} | “H- O
S <| = of o] S Sl _A
e/ 0008 = =98
QS 1
= H
D g il
2-ds
Hi (oil hole)
B2| Bt | W3 Hs
L1 Ls
4-mounting hole
- J
ball screw | 1D lead root ball screw |angular contact bearings | moment of | moment of TEES ball screw nut
spling shaft | (inner €ad | jiameter basic load rating|basic load rating| % inertia | inertia for maximum
Ds  |diameter) Dr |dynamic | static |dynamic| static | maximum | for the nut | the ball | nut [shaft| revolutions | size
Ca | Coa | Car | Coar |revolutions screw shaft based on Dm:N
mm | mm | mm | mm | kN kN kN kN | rom | kg-cm? |kg-cm?mm| kg |kg/m| rpm
16 8 16 |13.4| 4.62 | 8.59| 11.1 | 22.2 (4,000 0.60 [4.43x107%|0.46 | 1.47 | 4,170 16
20 10 | 20 |17.2| 5.77 [12.2 | 14.4 | 30.5 (3,200 1.75 |[1.12x107%[0.76 |2.33 | 3,410 20
25 15 | 25 |21.9|8.62 |19.2 | 18.2 | 39.8 (2,800 3.86 ([2.74x107%[1.26 [3.65| 2,690 25
basic torque rating basic load rating allowable | moment of mass
w ds dynamic static dynamic static  |static moment| inertia nut
Cr Cor C Co Mo
mm mm N-m N-m kN kN N-m kg-cm? kg
18 2 60 110 6.12 11.2 46 0.59 0.2
225 2 105 194 8.9 16.3 110 1.01 0.33
26.5 3 189 346 12.8 23.4 171 2.00 0.45
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SLIDE BUSH

_ Figure C-2 Basic Structure of NB Slide Bush (GM)
. . . . . o s N
The NB slide bush is a linear motion mechanism utilizing the GM type [(gainer
rotational motion of ball elements. Since linear motion is obtained steel outer cylinder
using a simple mechanism, the slide bush can be used in a wide resin outer
variety of applications, including transportation equipment, food oylinder
processing equipment, and semiconductor manufacturing equipment.
STRUCTURE AND ADVANTAGES
The outer cylinder of slide bush contains a ball Low Friction
retainer that is perfectly designed to control the The raceway surface is precision ground. Since the
circulation of ball elements, resulting in smooth contact surface between the ball elements and the . J

linear motion.

Compact Machanism

The NB slide bush uses a round shaft for the
guiding axis, resulting in space-saving, which allows

raceway surface is minimized, the NB slide bush
provides low friction compared to other linear motion
mechanisms.

GM Series

for compact designs. The GM slide bush makes efficient use of resin sub- Table C-1 Type (1) 2
A Wide Variety of Shapes and parts making it possible to achieve an overall weight type standard | anti-corrosion | page S
B reduction of 30~50% compared with the SM @
tandard t
Installa‘qon Me‘_thOd_S . . slide bush. The ball return section is made of resin stancardype - ___ SM SMS C-18 &
The NB slide bush is available in various types,  yierial, which serves for low noise operation. Also, =
standard, clearance-adjustable, open, flange, eic.. ot effectiveness expands the use of slide bush in — . KB KBS C- 82
for a various applications. many applications.
Selgctlon Accord!ng t_o Enwronmen_t Block Type Series sw SwWSs |C-102
NB shge bushes are ayanable m stangard and anti- Block type series is a unit of NB slide bush and : " oo (AJ
corrosion t.ypes. Avallaple options _|nc|ude steel- 4 plock type housing. A variety of block types clearance-adjustable (AJ) type SM-AJ | SMS-AJ |C- 20
retgmert ?“'tat;'e lfor use '”tha’fh enw;onme.nts an? are available such as precision-machined blocks,
resin retainer 1or Jow acoustic, Iow-Cost requirement.  raqin.made blocks, and cost-effective units, each I | ! KB-AJ | KBS-AJ |C- 84
Other options can be specified according to the o ntributes to higher accuracy, light-weight, and . : —
application requirements. low-cost and design-time saving, respectively. SW-AJ | SWS-AJ | C-104
Compa_tlblllty . . . . FIT Series
The NB slide bush is fully compatible with a variety FIT series is a combination of NB slide bush and open (OP) type SM-OP | SMS-0OP | C- 22
of shaft types. precision-machined shaft. The best-fit between ‘mﬁj
Doublelip-Seal slide bush and shaft achieves a smooth, high- | ! | ! KB-OP |KBS-OP |C- 86
Doublelip-seals reduce the grease leakage, keeping the ~ @ccuracy performance meeting the customer
same function as UU seals which prevent the foreign ~ "eauirements. (see page C-13) SW-OP |sws-OP|C-106
particles from entering the bush. (see page C-14)
long type
Figure C-1 Basic Structure of NB Slide Bush (SM, KB, SW) & yp
( I
Standard Type Flange Type
) flanged outer cylinder SM-G-L - C- 24
outer cylinder —
side ring
SM-W | SMS-W |C- 26
@ KB-W KBS-W |[C- 88
SW-w SWS-W | C-108
. J
C-2 c-3

TYPES




SLIDE BUSH

Table C-2 Type (2) Table C-3 Type (3)
type standard | anti-corrosion| page type standard page
1 t : SMF SMSF |C- 28 triple wide fl t
ange type ,@5} KBE KBSE 550 riple wide flange type TRF c 60
s SWF SWSF C-110 option
SMK SMSK |C- 30 o A
KBK | KBSK [C- 92 - 3 b
SWK | SWSK [C-T12 i O N TRK C- 62
@ﬁ} SMT | SMST |C- 32
- " = TRT C- 64
flange type with pilot end @1}3} SMF-E | SMSF-E |C- 34 3% Outer cylinder is treated with electroless nickel plating
f triple-wide intermediate position flange type option
€§» SMK-E | SMSK-E | C- 36 . ; TRFC C- 66
| I I I
{i% SMT-E | SMST-E |C- 38 ¥ Quter oylnder 1L TRKGC | C- 68
electroless nickel plating J
long flange type triple-wide pilot end flange type option g
TRF-E C-70 m
Moo I e 4] - g
-+ SMK-G-L - C- 40 3 Outer cylinder -t T
1 L 1 1 7]
is treated with
st 11T @ ke | 72
plating

flange type with pilot end

TQF-E C- 74

double wide flange type

Grease fitting is
standard

A NNRN
=
T

TQK-E C- 76

A N0R|W

double flange type with pilot end

TQF-W-E C- 78

Grease fitting is
standard

center mount flange type

1

TQK-W-E C- 80

KBKC | KBSKC | C-100 Table C-4 Type (4) GM Series

standard page

SMTC | SMSTC |C- 52 type

GM single type
SMF-W-E|SMSF-W-E| C- 54 v @ GM C-118

L

double-wide pilot end flange type

SMK-W-E|SMSK-W-E| C- 56

GM double-wide type

SMT-W-E |SMST-W-E| C- 58 v GM-W C-119

lefelloiteteliolelele,
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<
A
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BLOCK SERIES

SPECIFICATIONS

Series

Table C-5 Series and Use Location

NIPPON BENRING SLIDE BUSH

single double-wide The NB slide bush is available in four primary series location
SMA - AK-SWA Type SMA-W dimensional series, each with different dimensions Japan | Asia |Europe| jhoth
. . t - i i .
This type is the most commonly used standard type. ype "/;.”'W ‘;Td tolerances depending on the location (.)f use o SME ©) O O
L . . ease select the series that is most appropriate for metric GM

The housing is made of aluminum alloy. The wide (W) 1 .

) ) your location. KB @] @] ] O
type is also available for SMA and AK types. ! inch SW ) 9 9 ®)

P.C-122 © generally used O rarely used

Allowable Load Table C-6 Load Comparison
NB slide bushes are categorized into three wpe | EECOENG | bEsOSET || sl

. . load rating load rating static moment
functional types depending on the number and single 1 1 1
location of retainers: single, double, and triple. long 13 18 approx. 4
Table C-6 shows load ratings and static moment in GM-W 16 > approx. 4
comparison. The single type uses only one retainer, SM double 16 2 approx. 6
so when a moment load is to be applied, the double triple 16 2 approx.21

or triple type is recommended. 3 The single type is designated as "1" for comparison purposes.

Material and Operating Condition

The outer cylinder of standard type is made of bearing steel and the outer cylinder of anti-corrosion type is
made of Martensitic stainless steel. The retainer is available in steel (stainless steel for anticorrosion), and
resin for low acoustic operation. The steel retainer is made of one plate (seamless type).

The operating temperature range of the NB slide bush block series is based on the built-in slide bush. The
range of SMA-W and SME-W blocks is —20°C to 80°C, regardless of the built-in slide bush.

Table C-7 Material and Operating Temperature Range

SMP Type

The housing has a self-aligning feature. This feature
will absorb inaccuracy of the installation base so
that a smooth movement is expected.

HSNg 3arns

type outer cylinder retainer ball element |operating temperature range
SM, KB, SW steel —20C~110TC
SMJ - SWJ Type standard | SM-G, KB-G, SW-G steel steel
Clearance-adjustment is achieved by creating a slit type TQF-G, TQK-G resin —20C~ 80T
on the SMA/SWA type housing. Less clearance , _ gms KBS SWS o i S0C=140C™
between block and shaft results in higher positioning anti-corrosion , , ; stainless steel | , . —200~140C7
accuracy by tightening the adjustment screw. type SMS-G, KBS-G, SWS-G stainless steel resin stainless steef —20C~ 80C
standard TRF, TRK steel with electroless steel steel —20C~110C
SME-SMD - SWD Type type TRF-G, TRK-G, TRT-G nikel plating resin —20C~ 80T

3 If a seal is used in the slide bush, the temperatures is up to 120°C . Please contact NB if a temperature rage exceeds 140C .

ACCURACY

Open type housing allows a support from below so
that a deflection of the shaft is minimized for high
loading or long-stroke applications. The wide(W)

Figure C-3
p

type is also available for SME type. h

The accuracy of the NB slide bush is represented =

as eccentricity (concentricity) and perpendicularity - T

as shown in Fig. C-3. [

The accuracy of CE - CD-type support rails
CE-CD Type are measured as shown in Figure C-4. -
This type is a unit of block(s), shaft, and support Figure C-5 Accuracy of CE - CD-type Support Rails K_ -
rail that contributes to a total cost reduction. The o um Figure C-4 Accuracy Measurement
maximum length is 2,000mm for the support rail S 50 ( R
and for the shaft the maximum length is 4,000mm. 5 40 17

59 30

o8

520 <

33 10

o O

] 500 10Q0 1500 2000mm

support rail length ;f
L B! Y

C-7



NIPPON B=eNRING

LIFE CALCULATION

Since ball elements are used as the rolling element in the NB slide
bush, the following equation is used to calculate the travel life.

L: rated life (km) fu: hardness coefficient

fr: temperature coefficient fc: contact coefficient

fw: applied load coefficient C: basic dynamic load rating (N)
P: applied load (N)

*Refer to page Eng-5 for the coefficients.

LOAD RATING FOR OPEN TYPE SLIDE BUSH

If the stroke distance and number of strokes per unit time are
constant, the life time is calculated using the following equation.

— L-108
Lh_2'23°n1'60

Ln: life time (hr) £s: stroke length (mm)
L: rated life (km) ni: number of cycles per minute (cpm)

For the open type slide bush an opening is provided to allow the shaft to be supported from underneath. In case
a load is constantly applied in the direction of the opening (for example, being used with a vertical shaft or an
overhang loading is applied), the load rating decreases due to less number of loaded rows of ball elements (Table
C-8). Therefore, the load rating must be calibrated at the time of design based on the direction of the loading.

Table C-8 Direction of Load and Basic Static Load Rating

.. | SM10G~16G-0P SM20 (G) -OP SM25 (G) ~100-0P SM120,150-0P
2| KB10G~16G-0P KB20 (G) -OP KB25 (G) ~80-0P
% SW 8G~10G-0OP swi2 (G) -0OP SW16 (G) ~64-0P
£ | SME (D) 10G~16G SME (D) 20 SME25~50

© | CE(D) 16 CE (D) 20 SMD25~30

< CE (D) 25~30

° Load P Load P

é

©

£

o

2

el

I}

o

2

o

[0}

Ke)

£

o

2

e

©

e}

Open type slide bush 3-row type
Precautions for use

The open slide bush with 3 ball rows and steel cage
specifications cannot be nsed depending on the
direction of load. (See Figure C-6)

Also, please note that the clearance cannot be
adjusted.

C-8

Figure C-6 Precautions for Load Direction
-

MOUNTING

SLIDE BUSH

Examples of Mounting methods are shown in Figures C-7~10.

Figure C-7 Standard Type

4 )
using retaining ring (refer to page C-11) using fixing plate using set screw
iy LT ‘

- J

Figure C-8 Clearance Adjustable Type Figure C-9 Open Type

4 R ( 7

€T}
7 N

| ,\ - ; .

| | |

N\ J S J

Figure C-10 Flange Type

4 7

N\ J

Notes on Shaft Selection:

In order to ensure a high accuracy motion of the bush, it is essential to select a high quality shaft.

In selecting a shaft, please take note of:

Hardness: 58HRC or more (refer to hardness coefficient on page Eng-5) recommended

Surface Roughness: less than Ra0.4 recommended

Please refer to recommended fit at P.C-10 for the outer diameter tolerance.

C-9

HSNg 3arns




NIPPON BENRING SLIDE BUSH

Fit Retaining Ring for Mounting
The clearance fit shown in Table C-9 to 11 are generally used for the shaft of the NB slide bush. If you want It is possible to mount NB slide bush by retaining ring.It is recommended to select the retaining ring with
to eliminate the gap and improve the accuracy, use the transition fit. In addition, NB is currently working with reference to the Table C-12
the shaft (also for the FIT series).
Also, when adjusting the clearance with the clearance adjustment type or open type, be careful not to make Figure C-11 Retaining Ring Table C-12 Applicable retaining ring
the preload excessive by using the radial clearance allowance in the dimention table as a guide. s ~ e e
The flange type is usually inserted into a mounting hole larger than the outer cylinder, but when using the J part number fing for outerg retaining ring
outer cylinder as an inlay, H7 tlerance is recommended. S SorlTouETe
SM 3 KB 3 - % 7
Table C-9 Recommended Fit Table C-10 Recommended Fit (Flange Type) ( _3 SM 4 KB 4 - % 8
. |accuracy| shaft diameter |housing inner diameter ' shaft diameter 0| SM_5 10 * 10
SEIES grade ~ |clearance fit| transition fit |clearance fit| transition fit series clearance fit transition fit B SM 6 GM 6 KB 5 12 12
SM high g6 h6 H7 J7 SMF/TQF g6 h6 SM  8s 15 15
pecisin(P)| g5 h5 H6 | J6 SMK-G-L g6 - retaining ring for outer cylinder SM 8 GM 8 15 15
e el - — S 0 Gwo kero| o | o
15 ] ]
M 12 M12 21 21
KB-W high h6 — H7 — KBF-W h6 — S G KB12 22 o
Sw high g6 h6 H7 J7 SWF g6 h6 ( - -
precisionP)| 85 h5 | H6 | J6 SWF-W g6 — 0 + J% SM 13 GM13 * 23 % 238
SW-W | high | g6 — H7 - KB16 26 26
GM high g6 h6 H7 — SM 16 GM16 28 28 %
GM-W | high g6 — H7 — SM 20 GM20 KB20 32 32 =
sy}
retaining ring for housing SM 25 GM25 KB25 40 40 S
Table C-11  Recommended Fit (Block series) ~ % SM 30 GM30 45 45 T
series shaft diameter KB30 %47 47
clearance fit transition fit SM 35 52 52
SI\QQ@K g6 he SM 40 60 60
SMA-W/AK-W KB40 &2 62
SME/SME-W g6 — KB50 75 75
SM 50 80 80
SM 60 KB60 90 90
SM 80 KB80 120 120
SM100 ¥ 150 ¥ 150
SM120 % 180 % 180
SM150 ¥ 210 ¥ 210

% part is not in the JIS standard. Please contact NB for
details.

c-10 C-1



NIPPON BENRING SLIDE BUSH

Mounting Surface Profile FIT SERIES
Slide bush block series are generally mounted by pressing the reference surface of of the block against the

shoulder provided on the mounting surface. An undercut as shown in figure C-12 or a radius corner as shown

in figure 13 should be provided at the comer of the shoulder in order to avoid interference with the corner of Due to the combined tolerances of the bush's bore and the shaft's diameter, accuracy can be affected by
the reference surface of the block. The maximum corner radius values are shown in Table C-13. clearance or increased dynamic friction caused by preloading.

NB's FIT Series takes advantages of the lower cost slide bush and the precision ground shaft to achieve a
Figure C-12 Relief on the Mounting Surface Figure C-13 Corner Radius target clearance in order for the linear system to produce a smooth, high-accuracy performance.

part number structure
example  F— gMS25GUU X1 ~ SNS25x550

FIT series shaft part number

slide bush part number number of slide bush on one shaft

- Please refer to corresponding catalog pages for details.
- Please specify on the drawing about the shaft machining, radial clearance, match-marking, etc.

Table C-13 Maximum Corner Radius Values unit: 1/mm .
Recommended Radial Clearance

Depending on the type of application, the clearance range varies, please use the chart below as a guideline.

maximum corner radius values r

applicable block type s =
f ; target clearance (+ - 0 —- clearance (—
size SMA AK CE size
SMJ SME SME-W SMD
3 3
S) - - - S reduce backlash 9
6 6 sy}
8 05 - B 8 . . . L &
— : 55 5 5 — Slide Bush, Radial Clearance (—) , Negative Limit 2
P - _ _ 12 Negative clearance is opted to reduce backlash. Please refer to the chart below for the negative clearance limits.
13 0.5 13 size 3~8 10~13 16~25 30~35 40 50~60
16 0.5 05 16 radial clearance limit +0um —4um —6um —8um —10um —13um
20 1.0 ) ) 20 - The off-center of the housing causes uneven loading on the slide bush, please pay special attention to the
25 10 10 10 10 10 25 centering of the housing especially when negative clearance is a requirement.
30 . . . . . 30 - Please contact NB for details on the extra preloading requirement or on other part numbers like SRE, SR, etc.
35 35
40 40 Figure C-16 Radial Clearance between Slide Bush and Shaft
50 B B B T s f )
60 - 60 Q magnified View
Reference Surface Figure C-14 Reference Surface
The NB slide units have a reference surface as reference surface

shown in Figure C-14. Accuracy is achieved by
simply pushing the reference surface against the
shoulder of the installation surface. (Excluding SMP
types)

The SMP type has a reference surface on the
opposite side of the adjustment bolt as shown in
Figure C-15.

Shaft Diameter Tolerance

Figure C-15 SMP type reference side

adjustment screw

reference surface




NIPPON BENRING SLIDE BUSH

LUBRICATION COUNTERMEASURE FOR DUST PREVENTION

It is important to lubricate the slide bush for an accurate operation and for a long life. Anti-rust oil is applied A smooth ball circulation is hindered by dust or Figure C-21 Example of Dust Prevention
to NB slide bush prior to shipment. The NB selected anti-rust oil has a little effect on the lubricant, however, foreign particles inside the slide bush. Seals

please apply lubricant after cleaning the slide bush by, for example, kerosene, etc. on both sides is a standard option for the NB
Grease Lubricant Figure C-17 Grease Fitting slide bush, however, in a harsh environment it is } _n_l_l:0

. . s ~ necessary to attach bellows or protective covers. !
Prlc_)r t<_) usage, pleas_:e apply grease, tr_wen re-Iupr!cate housing grease fitting | 'u—l—lzc
periodically according to the operating conditions. el
ellows

(Lithium soap-based grease is recommended.) Re- cover
lubrication can be done by directly applying grease
inside the ball bush or by using a grease fitting as
Figure C-17 shows.

A special low dust generating grease is optional for
clean room application, please refer to page Eng-

seal on one side (U type) ) Felt Seal (Except Flange Type)

39. If the above dust prevention mechanism is difficult to design, a felf seal is recommemded. Due to the oil
Oil Lubricant Figure C-18 Qil Hole -Specification- impregnation effect of the felt, it is possible to extend the lubrication interval and to improve dust resistance.

4 N | i
Prior to usage, please apply oil directly to the shaft oil hole ®instruction

The felt seal is used by press-fitting into a housing which is manufactured according to the recommended fits

surface or by using an oil hole as Figure C-18 in Table C-9.
shows. Turbine oil (ISO standard VG32-68) is Stopper of slide bush is necessary other than felt seal.
recommended. Insert it between the slide bush and retaining ring as shown in the left figure of Fig. C-23, or provide a place to
Oil holes can be machined (see Figure C-18) in the press fit outside the retaining ring as shown in the right figure. @
center portion of the outer cylinder. Please contact %At the time of shipment, the oil impregnation to the felt seal is not applied. S
NB for oil hole specification. ) Q
c
®»
Figure C-22 Felt Seal Table C-14 T
( B steel h part major dimensions(mm) | applicable slide
DUST PREVENTION = number | d | D | B bush
] FLM 6 6 12 2 |SM 6.GM 6
Fi .19 Seal Profi d 4F D FLM 8 8 15 2 |[SM 8./GM 8
re C- eal Profile
TSheaI | st from entoring the slide bush T ' N | J FLM 10| 10| 19| 3 |SM 10 GM10
e seals prevent dust from entering the slide bus
in order to retain the motion accuracy, resulting in seal L M= ) FLM 12 12 21 3 |SM 12 “GM12
a long life time. The UU type is a standard option \ FLM 13| 13 | 23 3 |SM 13/ GM13
that has seals on both sides. The U type has . .
a seal on one side only and is availableyrlior the Figure C-23 Example of Felt Seal Installation FLM 10 10 8 4 |SM 167 GMIS
4 — - ~ FLM 20| 20| 32| 4 |sm 20.GM20
standard, clearance adjustable, and open types.
Nitril rubber, which has low wear and good sealing FLM 25 25 40 5 |SM 25 7 GM25
characteristics, is used as the seal material. FLM 30 30 45 5 |SM 30.GM30
* Resin seals are used for GM and GW series. L ) FLM 35 35 52 5 [sm 35
Doublelip-Seal Figure C-20 Doublelip-Seal FLM 40| 40| 60| 5 [SM 40
A doublelip-seal is a combination of outside lip-seal [~ _ )
and inside lip-seal. Outside lip-seal prevents foreign steel ring rubber L )
particles from entering the bush and inside lip-seal
prevents grease from leaking out of the bush.
By the doublelip-seal, the seal resistance shall be
increased by some margin. Applicable Part Number:
SM(S) 6 to 30, TRF 6 to 30. ide i |
Please refer to the dimension table for seal option. . R outside lip-seal
Fluororubber Seal inside lip-seal
For a high temperature application, fluororubber seals

are available on the SMS series size 3 to 30. Please
contact NB for details.

C-14 C-15



NIPPON BENRING SLIDE BUSH

SURFACE TREATMENT AND ANTIRUST EFFECT

USE AND HANDLING PRECAUTIONS

In order to adapt various kinds of environment, NB provides flange bushs with surface treatment as a The NB slide bush is a precision component, Figure C-26 Direction of Motion

standard. please handle with care to maintain its high motion ( I
Table C-15 Surface Treatment accuracy.
 number r reatment ii-rust offect or The slide bush is designed for linear motion, so
RANUMbe - St a.ce SELE ENUACEI CIEE c.oo that for applications in which a combination of
SK electroless nickel plating ©) silver linear and rotational motion is a requirement, let
LF low temperature black chrome treatment with fluoride coating black us recommend Stroke Bush, Slide Rotary Bush, or -
SB black oxide (excluding anti-corrosion type) A black Rotary Ball Spline. N\ Y,
SC industrial chrome plating O silver . Figure C-27 Insertion of Slide Bush
' Notes on Installation - ~
standard High-carbon chromium bearing steel ( without surface treatment) —x2 silver When inserting a slide bush into a housing, carefully dz=B_—(0.3mm~jmm)
- . - - . - . . > o . N : outer cylinder
anti-corrosion Martensite stainless steel (without surface treatment) @) silver insert it by using a jig to apply a uniform pushing d2 diameter

Ovexcellent Orhighly effective  Oreffective  ~:mildly effective force at the end of the outer cylinder, as illustrated in di=dr-(0.3mm~1mm)

%1 ! Please note that tolerance of bushes with surface treatment may be different from the tolerance in dimension table.

Please contact NB for details of thickness of plating.

%2 1 In order to prevent corrosion, please do not leave de-greased standard bush without surface treatment.

SPECIAL SPECIFICATIONS

When two or more shafts are used, the parallelism @
of the shafts will greatly affect the motion 5]
@ Special Specifications Figure C-24 Examples of Special Installation Hole cnarall(cttﬁnstlcs”apd "Le of the Stlfl1de F(;’Shb- E'gasi . /B
} ] check the parallelism by moving the slide bush bacl ) ) c
Plefase tconttacttNB_‘l Lorl mge |nfgrr1nsat|?|n on and forth the length of stroke to check for freedom Figure C-28 Installation of GM Type %
surface treatment, oil hole (Figure C-18), flange feverse counter of movement before final fixing of the shaft. (" using retaining ring for the outer cylinder |
mounting hole (Figure C-24), etc. oe ______B= Please refer to page F-3 for shaft specifications.
B ] 6 g GM Type
tapped hole Please avoid a tension load when retaining rings are
used for installation.
. N J
Clearance Adjustment
Special mouting holes will be required for Figure C-25 Special Installation of SMJ Type On the clearance adjustment type please avoid
installations such as Figure C-25 shows. Please excessive preloading. In the same manner please
contact NB for special requirements. \ ] 3 Il | \ ﬁ do not apply excessive torque when tightening the
i [ i screws.
Figure C-25 shows an example of special mounting ﬁi‘ /’Tfi*‘”
of SMJ type. Please contact NB for special i e i
installation for such specifications or other products. J
C-16 C-17

Figure C-27. Motion performance may be diminished
if an excessive force is applied to the resin portion
of the outer cylinder, the side-ring, or the seal.
Ensure that all burrs are removed from the shaft
and carefully install the bush by aligning it with the
center of the bore. Excessive force may drop out
the ball elements during insertion.

di dr: inner contact
%‘—‘e diameter




SLIDE BUSH

SM TYPE [ )
— Standard Type —
part number structure
exemele YEEREIY-E
al a 5
é;;vlecificagorg1
: standar
SMS: anti-corrosion ﬁg%f:aﬁiéﬁrade
P: precision
inner contact diameter (dr) »
seal %
blank: without seal m
retainer material U: seal on one side w©
blank: standard/steel UU: seals on both sides 5
anti-corrosion/stainless steel Z: doublelip-seal on one side I
G: resin ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 6 to 30.
part number major dimensions . radial |basic load rating shaft
standard anti-corrosion ':)l;n;":lr dr D L B ' D1 CESEIEE] clearance |dynamic| static | mass |diameter
. . . stainless . . . tolerance um tolerance tolerance tolerance precision| high |(maximum) C Co
steel retainer [resin retainer . resin retainer | circuits L .
retainer mm__[precision| high mm um mm mm mm mm mm mm um um Mum N N g mm
SM 3 SM 3G SMS 3 SMS 3G 4 3 0 0 7 0 10 0 = - - — 69 105 1.4 3
SM 4 SM 4G SMS 4 SMS 4G 4 4 — 5 — 8 8 — 9 12 —042 = = = = 4 8 88 127 2.0 4
SM 5 SM 5G SMS 5 SMS 5G 4 5 10 15 | 10.2 1.1 9.6 -3 167 206 4.0 5
SM 6 SM 6G SMS 6 SMS 6G 4 6 12 0 19 13.5 1.1 11.5 206 265 8.5 6
SM 8s | SM 8sG | SMS 8s |SMS 8sG 4 8 15 —11 17 11.5 1.1 14.3 176 216 11 8
SM 8 SM 8G SMS 8 SMS 8G 4 8 0 0 15 24 17.5 0 1.1 143 274 392 17 8
SM 10 SM10G SMS10 SMS10G 4 10 — 5 — 9 19 29 0 22 —0.2 1.3 18 8 12 372 549 36 10
SM 12 SM12G SMS12 SMS12G 4 12 21 0 30 | —0.2 23 i 1.3 20 — 4 510 784 42 12
SM 13 SM13G SMS13 SMS 136G 4 13 23 —13 32 23 1.3 22 510 784 49 13
SM 16 SM16G SMS16 SMS16G 4 16 28 37 26.5 1.6 27 774 | 1,180 76 16
SM 20 SM20G SMs20 SMS20G 5 20 0 0 32 0 42 30.5 1.6 30.5 - 6 882 | 1,370 100 20
SM 25 SM25G SMS25 SMS25G 6 25 — 7 —~10 40 —16 59 41 1.85 38 10 15 980 | 1,570 240 25
SM 30 SM30G SMS30 SMS30G 6 30 45 64 44.5 1.85 43 — 8 1,570 | 2,740 270 30
SM 35 SM35G SMS35 SMS35G 6 35 0 0 52 0 70 0 49.5 0 2.1 49 1,670 | 3,140 425 35
SM 40 SM40G SMS40 SMS40G 6 40 — 8 —12 60 —19 80 | —0.3 60.5 | —0.3 | 2.1 57 12 20 —10 2,160 | 4,020 654 40
SM 50 SM50G SMS50 SMS50G 6 50 80 100 74 2.6 76.5 —13 3,820 | 7,940 | 1,700 50
SM 60 SM60G SMS60 SMS60G 6 60 0 0 90 0 110 85 3.15 86.5 17 25 4,700 | 10,000 | 2,000 60
SM 80 SM80G SMS80 SMS80G 6 80 -9 —15 120 —22 140 105.5 4.15 | 116 —20 7,350 | 16,000 | 4,520 80
SM100 - - - 6 100 0 0 150 0 175 0 125.5 0 415 | 145 20 30 14,100 | 34,800 | 8,600 100
SM120 - - - 8 120 —10 —20 180 —25 200 | —04 | 1586 | —0.4 | 4.15 | 175 o5 16,400 | 40,000 (15,000 120
SM150 - - - 8 150 | 0/—13[0/—25| 210 |0/—29 240 170.6 5.15 | 204 25 40 21,100 | 54,300 20,250 150
1N=0.102kgf



SLIDE BUSH

SM-AJ TYPE e [ A
— Clearance Adjustable Type — "
L
part number structure B
example Y ES E M1 E]
o A -
specification
SM: standard
SMS: anti-corrosion
clearance-adjustable
inner contact diameter (dr) »
%
m
retainer material seal w
blank: standard/steel blank: without seal %
anti-corrosion/stainless steel U: seal on one side T
G: resin UU: seals on both sides
- J
part number e major dimensions basic load rating shaft
standard anti-corrosion ball dr D L B w D1 h eccentricity* | dynamic | static mass |diameter
. . . stainless . . - tolerance* tolerance® tolerance tolerance (o} Co
steel retainer |resin retainer . resin retainer| circuits
retainer mm um mm um mm mm mm mm mm mm mm um N N g mm
- SM 6G-AJ - SMS 6G-AJ 4 6 12 0 19 13.5 1.1 11.5 1 206 265 7.5 6
- SM 8sG-AJ = SMS 8sG-AJ 4 8 15 —11 17 11.5 1.1 14.3 1 176 216 10 8
= SM 8G-AJ = SMS 8G-AJ 4 8 0 15 24 17.5 1.1 14.3 1 274 392 14.7 8
- SM10G-AJ - SMS10G-AJ 4 10 — 9 19 29 0 22 0 1.3 18 1 12 372 549 29 10
SM 12-AJ [SM12G-AJ |SMS12-AJ|SMS12G-AJ 4 12 21 0 30 [ —0.2 23 —0.2 1.3 20 1.5 510 784 41 12
SM 13-AJ [SM13G-AJ |SMS13-AJ|SMS13G-AJ 4 13 23 —13 32 23 1.3 22 1.5 510 784 48 13
SM 16-AJ [SM16G-AJ |SMS16-AJ|SMS16G-AJ 4 16 28 37 26.5 1.6 27 1.5 774 1,180 75 16
SM 20-AJ [SM20G-AJ |SMS20-AJ|SMS20G-AJ 5 20 0 32 0 42 30.5 1.6 30.5 1.5 882 1,370 98 20
SM 25-AJ|SM25G-AJ |SMS25-AJ|SMS25G-AJ 6 25 —10 40 —16 59 41 1.85 38 2 15 980 1,570 237 25
SM 30-AJ [SM30G-AJ |SMS30-AJ|SMS30G-AJ 6 30 45 64 44.5 1.85 43 2.5 1,570 2,740 262 30
SM 35-AJ [SM35G-AJ |SMS35-AdJ|SMS35G-AJ 6 35 0 52 0 70 0 49.5 0 21 49 25 1,670 3,140 420 35
SM 40-AJ|SM40G-AJ |SMS40-AdJ|SMS40G-AJ 6 40 —12 60 —19 80 | —0.3 60.5 | —0.3 21 57 3 20 2,160 4,020 640 40
SM 50-AJ |SM50G-AJ |SMS50-AJ|SMS50G-AJ 6 50 80 100 74 2.6 76.5 3 3,820 7,940 1,680 50
SM 60-AJ [SMB0G-AJ |SMS60-AJ|SMS60G-AJ 6 60 0 90 0 110 85 3.15 86.5 3 25 4,700 10,000 1,980 60
SM 80-AJ | SMB0G-AJ - - 6 80 —15 120 —22 140 105.5 4.15 116 3 7,350 16,000 4,400 80
SM100-AJ - - - 6 100 0 150 0 175 0 125.5 0 4.15 145 3 30 14,100 | 34,800 8,540 100
SM120-AJ - - - 8 120 —20 180 —25 200 | —0.4 | 1586 | —0.4 4.15 175 3 16,400 | 40,000 | 14,900 120
SM150-AJ - - - 8 150 0/—25 210 0/—29 240 170.6 5.15 204 8 40 21,100 | 54,300 | 20,150 150
* Accuracy is measured prior to machining clearance slit. 1N=0.102kgf
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NIPPON B=eNRING

SM-OP TYPE

— Open Type —

SLIDE BUSH

( )

part number structure

exarmole G EE EY B I

dr

specification
SM: standard
SMS: anti-corrosion

open type 6
inner contact diameter (dr) »
%
m
retainer material seal w
blank: standard/steel blank: without seal %
anti-corrosion/stainless steel U: seal on one side T
G: resin UU: seals on both sides
- J
part number DT Gl major dimensions basic load rating shaft
standard anti-corrosion ball dr D L B w o] h 6 |eccentricity™ |dynamic| static | mass |diameter
5 - ; stainless . ; R tolerance* tolerance ™ tolerance tolerance C Co
steel retainer |resin retainer . resin retainer| circuits
retainer mm um mm um mm mm mm mm mm mm mm um N N g mm
- SM10G-0OP - SMS10G-0P 3 10 19 29 22 1.3 18 6.8 [ 80° 372 549 23 10
SM 12-0OP|SM12G-0OP|SMS 12-0P|SMS12G-0P 3 12 0 21 0 30 0 23 0 1l 20 8 80° 12 510 784 32 12
SM 13-0OP|SM13G-0OP|SMS 13-0P|SMS13G-0P 3 13 -9 23 —13 32 —02 23 —02 1.3 22 9 80° 510 784 37 13
SM 16-0OP|SM16G-0OP|SMS 16-0OP|SMS16G-0P 3 16 28 37 i 26.5 ’ 1.6 27 11 80° 774 | 1,180 58 16
SM 20-0P |SM20G-0P|SMS20-0P|SMS20G-0P 4 20 0 32 0 42 30.5 1.6 30.5 11 60° 882 | 1,370 79 20
SM 25-0P |SM25G-0P|SMS25-0P|SMS25G-0P 5 25 —10 40 —16 59 41 1.85 38 12 50° 15 980 | 1,570 203 25
SM 30-0P |SM30G-0P|SMS30-0P|SMS30G-0P 5 30 45 64 44.5 1.85 43 15 50° 1,570 | 2,740 228 30
SM 35-0P |SM35G-0P|SMS35-0P|SMS35G-0P 5 35 0 52 0 70 0 49.5 0 21 49 17 50° 1,670 | 3,140 355 35
SM 40-0OP|SM40G-0OP|SMS40-0P|SMS40G-0P 5 40 —12 60 —19 80 | —0.3 60.5 | —0.3 2.1 57 20 50° 20 2,160 | 4,020 546 40
SM 50-0OP |SM50G-0P|SMS50-0P|SMS50G-0P 5 50 80 100 74 2.6 76.5 25 50° 3,820 | 7,940 | 1,420 50
SM 60-0OP |SM60G-OP|SMS60-0P|SMS60G-0P 5 60 0 90 0 110 85 3.15 86.5 30 50° 25 4,700 | 10,000 | 1,650 60
SM 80-0OP|SM80G-0OP - - 5 80 —15 120 —22 140 105.5 4.15 | 116 40 50° 7,350 | 16,000 | 3,750 80
SM100-0P - - - 5 100 0 150 0 175 0 125.5 0 4.15 | 145 50 50° 30 14,100 | 34,800 [ 7,200 | 100
SM120-0P - - - 6 120 —20 180 —25 200 | —0.4 | 158.6 | —0.4 4.15 | 175 85 80° 16,400 | 40,000 | 11,600 | 120
SM150-0P - - - 6 150 0/—25 210 0/—29 240 170.6 5.15 | 204 105 80° 40 |21,100 | 54,300 | 15,700 | 150
* Accuracy is measured prior to machining open slit. 1N=0.102kgf
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NIPPON BENRING SLIDE BUSH

SM-G-L TYPE [ )
— Long Type —
Mo
—
part number structure L
examele T EE E- MY :
al Al
seal
UU: seals on both sides
ZZ: doublelip-seals on @
both sides S
m
SM type long type g
I
inner contact diameter (dr) resin retainer L )
major dimensions basic load rating q shaft
RS nunl;btlalr of dr D L B w D1 eccentricity dynamic static auowable;:gc I mass diameter
[P GLLHES circeLits tolerance tolerance tolerance tolerance C Co N-m
mm um mm um mm mm mm mm mm mm Mum N N g mm
SM 6G-LUU 4 6 12 0 26 20.5 1.1 115 262 476 1.15 10 6
SM 8G-LUU 4 8 15 —13 32 25.5 1.1 14.3 352 615 1.94 19 8
SM10G-LUU 4 10 0 19 39 32 0 1.3 18 15 493 1,000 3.98 38 10
SM12G-LUU 4 12 —-10 21 0 4 0 34 —02 1.3 20 637 1,430 6.26 43 12
SM13G-LUU 4 13 23 —16 45 —03 36 i 1.3 22 682 1,560 7.68 62 13
SM16G-LUU 4 16 28 53 : 42 1.6 27 1,039 2,350 13.2 99 16
SM20G-LUU 5 20 0 32 0 59 47.5 1.6 30.5 1,160 2,740 17.9 125 20
SM25G-LUU 6 25 —12 40 —19 83 69 0 1.85 38 20 1,300 2,960 27.2 315 25
SM30G-LUU 6 30 45 90 75 —0.3 1.85 43 2,160 5,880 61.3 347 30

* Seals-on-both-sides is standard. 1N=0.102kgf 1N - m=0.102kgf - m
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SLIDE BUSH

SM-W TYPE . [ A
— Double-Wide Type —
Mo
=
part number structure L
ElElsvis(25]cwjuu B
al o
specification
SM: standard
SMS: anti-corrosion seal
blank: without seal
) ; UU: seals on both sides
inner contact diameter (dr) ZZ: doublelip-seals on both %)
sides 5
m
retainer material w
blank: standard/steel c%
anti-corrosion/stainless steel T
G: resin double-wide type
- J
Doublelip-seal is available for size 6 to 30.
part number e major dimensions basic load rating | allowable shaft
standard anti-corrosion ball dr D L B w D1 eccentricity | dynamic | static  |static moment| mass  |diameter
. . . stainless . . S tolerance tolerance tolerance tolerance (o} Co Mo
steel retainer |resin retainer . resin retainer| circuits
retainer mm Mum mm um mm mm mm mm mm mm Mum N N N-m g mm
SM 3w | SM 3GW | SMS 3W [SMS 3GW 4 3 7 0 19 - - = = 138 210 0.51 3.2 3
SM 4W | SM 4GW | SMS 4W |SMS 4GW 4 4 8 —11 23 - - — - 10 176 254 0.63 4.8 4
SM 5W | SM 5GW | SMS 5W [SMS 5GW 4 5 10 28 20.4 1.1 9.6 265 412 1.38 11 5
SM 6W | SM 6GW | SMS 6W |SMS 6GW 4 6 0 12 0 35 27 1.1 115 323 530 2.18 16 6
SM 8w | SM 8GW | SMS 8W [SMS 8GW 4 8 —10 15 —13 45 0 35 1.1 14.3 431 784 4.31 31 8
SM10W | SM10GW | SMS10W |[SMS10GW 4 10 19 55 | —0.3 44 0 1.3 18 15 588 1,100 7.24 62 10
SM12W | SM12GW | SMS12W [SMS12GW 4 12 21 0 57 46 —-0.3 1.3 20 813 1,570 10.9 80 12
SM13W | SM13GW | SMS13W |[SMS13GW 4 13 23 —16 61 46 1.3 22 813 1,570 11.6 90 13
SM16W | SM16GW | SMS16W |[SMS16GW 4 16 28 70 53 1.6 27 1,230 2,350 19.7 145 16
SM20W | SM20GW | SMS20W |[SMS20GW 5 20 0 32 0 80 61 1.6 30.5 1,400 2,740 26.8 180 20
SM25W | SM25GW | SMS25W |[SMS25GW 6 25 —12 40 —19 112 82 1.85 38 20 1,560 3,140 434 440 25
SM30W | SM30GW | SMS30W [SMS30GW 6 30 45 123 89 1.85 43 2,490 5,490 82.8 480 30
SM35W | SM35GW | SMS35W |[SMS35GW 6 35 0 52 0 135 0 99 0 21 49 2,650 6,270 | 110 795 35
SM40W | SM40GW | SMS40W |[SMS40GW 6 40 —15 60 —29 151 —04 [ 121 —04 21 57 25 3,430 8,040 | 147 1,170 40
SM50W | SM50GW | SMS50W |[SMS50GW 6 50 80 192 148 2.6 76.5 6,080 15,900 | 397 3,100 50
SM6E60W | SMB0OGW | SMS60W |[SMS60GW 6 60 0/—20 90 0/—25 209 170 3.15 86.5 30 7,550 20,000 | 530 3,500 60

1N=0.102kgf 1N - m=0.102kgf - m

C-26 c-27



SLIDE BUSH

SMF TYPE [ )
— Round Flange Type —
L. mounting hole
x4
part number structure
< I: E
S s [2lcluudsk _ ]
al .
o5 - - 8 o
outer cylinder
surface treatment
blank: no surface treatment
SK: electroless nickel plating i v
g et LF: low temperature black chrome
S‘RAB'S %a g . treatment with fluoride coating
o SEeRE SB: black oxide (not available on t
SMSF: anti-corrosion anti-corrosion type) S L
SC: industrial chrome plating L
inner contact diameter (dr) »
%
m
retainer material seal w©
blank: standard/steel blank: without seal %
anti-corrosion/stainless steel UU: seals on both sides T
G: resin ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 6 to 30.
part number DT major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L flange eccentricity |perpendicularity| dynamic | static mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 Df t P.C.D. XXYXZ (¢} Co
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm mm mm mm um um N N g mm
SMF 6 |SMF 6G |SMSF 6 |[SMSF 6G 4 6 12 0 19 28 5 20 3.5X6X%3.1 206 265 24 6
SMF 8s|SMF 8sG | SMSF 8s | SMSF 8sG 4 8 15 13 17 32 5 24 3.5X6X3.1 176 216 32 8
SMF 8 |SMF 8G |SMSF 8 |SMSF 8G 4 8 0 15 24 32 5 24 3.5X6X%3.1 274 392 37 8
SMF 10 |SMF10G |SMSF10 |SMSF10G 4 10 — 9 19 29 40 6 29 45X7.5X4.1 12 12 372 549 72 10
SMF 12 |SMF12G |SMSF12 |SMSF12G 4 12 21 0 30 42 6 32 45X7.5X4.1 510 784 76 12
SMF 13 |SMF13G |SMSF13 |SMSF13G 4 13 23 —16 32 43 6 33 4.5X7.5X4.1 510 784 88 13
SMF 16 |[SMF16G |SMSF16 |SMSF16G 4 16 28 37 48 6 38 45X7.5X4.1 774 1,180 120 16
SMF 20 |SMF20G |SMSF20 |SMSF20G 5 20 0 32 0 42 54 8 43 5.5X9X5.1 882 1,370 180 20
SMF 25 |SMF25G |SMSF25 |SMSF25G 6 25 —~10 40 —19 59 62 8 51 5.5X9x%5.1 15 15 980 1,570 340 25
SMF 30 |SMF30G |SMSF30 |SMSF30G 6 30 45 64 74 10 60 6.6X11X6.1 1,570 2,740 470 30
SMF 35 |SMF35G |SMSF35 |SMSF35G 6 35 0 52 0 70 82 10 67 6.6X11X6.1 1,670 3,140 650 35
SMF 40 |SMF40G |SMSF40 |SMSF40G 6 40 —12 60 —20 80 96 13 78 9X14X%8.1 20 20 2,160 4,020 1,060 40
SMF 50 |SMF50G |SMSF50 |SMSF50G 6 50 80 100 116 13 98 9X14X8.1 3,820 7,940 2,200 50
SMF 60 |SMF60G |SMSF60 |SMSF60G 6 60 0 90 0 110 134 18 112 11X17X11.1 25 25 4,700 | 10,000 3,000 60
SMF 80 - - - 6 80 —15 120 —25 140 164 18 142 11X17X11.1 7,350 | 16,000 5,800 80
SMF100 - - - 6 100 [0/—20| 150 |0/—29| 175 200 20 175 14X20x13.1 30 30 14,100 | 34,800 | 10,600 100
1N=0.102kgf

C-28 C-29



SLIDE BUSH

SMK TYPE — [ )
— Square Flange Type —
z
e mounting hole x 4
part number structure
>< -4
example - I:
ple EVETY EE] E VY- B3 - 1>
a
ol 5 — — 95
outer cylinder e
surface treatment
blank: no surface treatment
SK: electroless nickel plating AL v
ificati LF: low temperature black chrome
é?\/lelg‘ cta ‘g” . treatment with fluoride coating
SMSks Eneke SB: black oxide (not available on t
- anti-corrosion anti-corrosion type) T
SC: industrial chrome plating L
inner contact diameter (dr) »
%
m
retainer material seal w
blank: standard/steel blank: without seal %
anti-corrosion/stainless steel UU: seals on both sides T
G: resin ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 6 to 30.
part number DT major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L flange eccentricity |perpendicularity| dynamic |  static mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 Df K t P.C.D. XXYXZ (¢} Co
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm mm mm mm mm um um N N g mm
SMK 6 |SMK 6G [SMSK 6 |SMSK 6G 4 6 12 0 19 28 22 5 20 3.5X6X3.1 206 265 18 6
SMK 8s|SMK 8sG|SMSK 8s|SMSK 8sG 4 8 15 —13 17 32 25 5 24 3.5X6X3.1 176 216 24 8
SMK 8 |SMK 8G [SMSK 8 |SMSK 8G 4 8 0 15 24 32 25 5 24 3.5X6X%3.1 274 392 29 8
SMK 10 |[SMK10G [SMSK10 |SMSK10G 4 10 — 9 19 29 40 30 6 29 4.5X7.5X4.1 12 12 372 549 52 10
SMK 12 |[SMK12G [SMSK12 |SMSK12G 4 12 21 0 30 42 32 6 32 4.5%X7.5%X4.1 510 784 57 12
SMK 13 |SMK13G [SMSK13 |SMSK13G 4 13 23 —16 32 43 34 6 33 4.5X7.5X4.1 510 784 72 13
SMK 16 |[SMK16G |[SMSK16 |SMSK16G 4 16 28 37 48 37 6 38 4.5X7.5X4.1 774 1,180 104 16
SMK 20 |SMK20G |[SMSK20 |SMSK20G 5 20 0 32 0 42 54 42 8 43 5.5X9%5.1 882 1,370 145 20
SMK 25 |SMK25G |[SMSK25 |SMSK25G 6 25 —10 40 —19 59 62 50 8 51 5.5X9X5.1 15 15 980 1,570 300 25
SMK 30 |SMK30G |[SMSK30 |SMSK30G 6 30 45 64 74 58 10 60 6.6X11X6.1 1,570 2,740 375 30
SMK 35 |SMK35G |[SMSK35 |SMSK35G 6 35 0 52 0 70 82 64 10 67 6.6X11X6.1 1,670 3,140 560 35
SMK 40 |SMK40G |[SMSK40 |SMSK40G 6 40 —12 60 —20 80 96 75 13 78 9X14X8.1 20 20 2,160 4,020 880 40
SMK 50 |SMK50G |[SMSK50 |SMSK50G 6 50 80 100 116 92 13 98 9X14X8.1 3,820 7,940 2,000 50
SMK 60 |SMKB0G |[SMSK60 |SMSK6E0G 6 60 0 90 0 110 134 106 18 112 11X17X111 25 25 4,700 | 10,000 2,560 60
SMK 80 - - - 6 80 —15 120 —25 140 164 136 18 142 11X17X11.1 7,350 | 16,000 5,300 80
SMK100 - - - 6 100 [0/—20| 150 |0/—29| 175 200 170 20 175 14X20%13.1 30 30 14,100 | 34,800 9,900 100
1N=0.102kgf
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NIPPON B=eNRING

SLIDE BUSH

SMT TYPE [ )
— Two Side Cut Flange Type —
4 mounting hole mounting hole
part number structure &S 8
example ETVERY EF (€ VY- < b :
>-
al s — a — <] — . <
outer cylinder -+ - ) :
surface treatment
specification blank: no surface treatment t E
SMT: standard SK: electroless nickel plating e
SMST: anti-corrosion LF: low temperature black chrome L W W
treatment with fluoride coating
- tact diameter (@) SB: black oxide (not available on SMT13 or smaller SMT16 or larger
inner contact diameter (dr anti-corrosion type) ®
SC.: industrial chrome plating S
retainer material g
blank: standard/steel seal %
anti-corrosion/stainless steel UU: seals on both sides T
G: resin ZZ: doublelip-seals on both sides
- J
part number* T major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L flange eccentricity |perpendicularity| dynamic | static mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 Df W t A F XXYXZ (¢} Co
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm | mm | mm | mm | mm mm um um N N g mm
SMT 6UU|SMT 6GUU|SMST 6UU|SMST 6GUU 4 6 12 0 19 28 18 5 20 — 3.5X6X3.1 206 265 21 6
SMT 8UU|SMT 8GUU|SMST 8UU|SMST 8GUU 4 8 15 —13 24 32 21 5 24 — 3.5X6X%3.1 274 392 33 8
SMT 10UU|SMT10GUU|{SMST 10UU|SMST10GUU 4 10 0 19 29 40 25 6 29 — [ 45X7.5X4.1 12 12 372 549 64 10
SMT 12UU|SMT12GUU|SMST 12UU|SMST12GUU 4 12 -9 21 0 30 42 27 6 32 — | 45X7.5%X4.1 510 784 68 12
SMT 13UU|SMT13GUU|{SMST 13UU|SMST13GUU 4 13 23 —16 32 43 29 6 33 — | 45X7.5%x4.1 510 784 81 13
SMT 16UU|SMT16GUU|SMST 16UU|SMST16GUU 4 16 28 37 48 34 6 31 22 | 4.5X7.5%41 774 1,180 112 16
SMT20UU |SMT20GUU|SMST20UU|SMST20GUU 5 20 0 32 0 42 54 38 8 36 24 5.5X9X5.1 882 1,370 167 20
SMT25UU |SMT25GUU|SMST25UU|SMST25GUU 6 25 —~10 40 —19 59 62 46 8 40 32 5.5X9X%5.1 15 15 980 1,570 325 25
SMT30UU|SMT30GUU|SMST30UU|SMST30GUU 6 30 45 64 74 51 10 49 35 | 6.6X11X6.1 1,570 2,740 388 30
* Seals-on-both-sides is standard. 1N=0.102kgf
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NIPPON BENRING SLIDE BUSH

SMF-E TYPE [ )
— Round Flange Type with Pilot End —
7 mounting holi
> >
part number structure y
examele ER ER Y- G-ER e
~| 8
89| e : 5
: o}
outer cylinder
surface treatment
blank: no surface treatment
SK: electroless nickel plating
- ification LF: low temperature black chrome — 1
S‘RAB'S %a g . treatment with fluoride coating
- Sl ) SB: black oxide (nat available on 1t
SMSF: anti-corrosion anti-corrosion type)
SC: industrial chrome plating L
inner contact diameter (dr) »
C
with pilot end %
retainer material w©
blank: standard/steel seal %
anti-corrosion/stainless steel UU: seals on both sides T
G: resin ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 6 to 30.
part number* DT major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L flange eccentricity [perpendicularity| dynamic | static mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 f Df t P.C.D. XXYXZ (¢} Co
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm mm mm mm mm um um N N g mm
SMF 6UU-E|SMF 6GUU-E [ SMSF 6UU-E |SMSF 6GUU-E 4 6 12 0 19 5 28 5 20 3.5X6X%3.1 206 265 24 6
SMF 8UU-E|SMF 8GUU-E [ SMSF 8UU-E |SMSF 8GUU-E 4 8 15 —13 24 5 32 5 24 3.5X6X3.1 274 392 37 8
SMF10UU-E| SMF10GUU-E | SMSF10UU-E | SMSF10GUU-E 4 10 0 19 29 6 40 6 29 45%X7.5%X4.1 12 12 372 549 72 10
SMF12UU-E | SMF12GUU-E | SMSF12UU-E | SMSF12GUU-E 4 12 -9 21 0 30 6 42 6 32 4.5X7.5X4.1 510 784 76 12
SMF13UU-E | SMF13GUU-E | SMSF13UU-E | SMSF13GUU-E 4 13 23 —16 32 6 43 6 33 4.5X7.5X4.1 510 784 88 13
SMF16UU-E| SMF16GUU-E | SMSF16UU-E | SMSF16GUU-E 4 16 28 37 6 48 6 38 4.5X7.5X4.1 774 1,180 120 16
SMF20UU-E | SMF20GUU-E | SMSF20UU-E | SMSF20GUU-E 5 20 0 32 0 42 8 54 8 43 5.5X9X5.1 882 1,370 180 20
SMF25UU-E | SMF25GUU-E | SMSF25UU-E | SMSF25GUU-E 6 25 —~10 40 —19 59 8 62 8 51 5.5X9%5.1 15 15 980 1,570 340 25
SMF30UU-E | SMF30GUU-E | SMSF30UU-E | SMSF30GUU-E 6 30 45 64 10 74 10 60 6.6X11X6.1 1,570 2,740 470 30
SMF35UU-E | SMF35GUU-E - - 6 35 0 52 0 70 10 82 10 67 6.6X11X6.1 1,670 3,140 650 35
SMF40UU-E| SMF40GUU-E - - 6 40 —12 60 —oo 80 13 96 13 78 9X14X%X8.1 20 20 2,160 4,020 1,060 40
SMF50UU-E | SMF50GUU-E = = 6 50 80 100 13 116 13 98 9X14X8.1 3,820 7,940 2,200 50
SMF60UU-E| SMF60GUU-E - - 6 60 0/—15 90 0/—25| 110 18 134 18 112 11X17X11.1 25 25 4,700 10,000 3,000 60
* Seals-on-both-sides is standard. 1N=0.102kgf
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NIPPON BENRING SLIDE BUSH

SMK-E TYPE [ )
— Square Flange Type with Pilot End —
Z
T mounting hole x 4
> >
part number structure
examole EITT ER - BB
|0
0| O] Ao - - - 1]
a S
outer cylinder
surface treatment
blank: no surface treatment
SK: electroless nickel plating
- ification LF: low temperature black chrome Y
S?\/Ielg‘ cta g . treatment with fluoride coating
SMSks Eliekelr ) SB: black oxide (nat available on
: ENIHERTESET anti-corrosion type) £l
SC.: industrial chrome plating L
inner contact diameter (dr) »
C
with pilot end %
retainer material w©
blank: standard/steel seal %
anti-corrosion/stainless steel UU: seals on both sides T
G: resin ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 6 to 30.
part number* DT major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L flange eccentricity |perpendicularity| dynamic | static mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 f Df K t |P.C.D.| XXYXZ (¢} Co
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm | mm | mm | mm | mm mm um um N N g mm
SMK 6UU-E|SMK 6GUU-E|SMSK BUU-E [SMSK B6GUU-E 4 6 12 0 19 5 28 22 5 20 | 3.5%X6X%3.1 206 265 18 6
SMK 8UU-E|SMK 8GUU-E|SMSK 8UU-E [SMSK 8GUU-E 4 8 15 —13 24 5 32 25 5 24 | 3.5%X6x%3.1 274 392 29 8
SMK10UU-E|SMK10GUU-E | SMSK 10UU-E |SMSK10GUU-E 4 10 0 19 29 6 40 30 6 29 | 45X7.5%4.1 12 12 372 549 52 10
SMK12UU-E | SMK12GUU-E | SMSK 12UU-E | SMSK12GUU-E 4 12 -9 21 0 30 6 42 32 6 32 | 45X7.5%X4.1 510 784 57 12
SMK13UU-E|SMK13GUU-E | SMSK 13UU-E |SMSK13GUU-E 4 13 23 —16 32 6 43 34 6 33 | 45X7.5%X4.1 510 784 72 13
SMK16UU-E|SMK16GUU-E | SMSK 16UU-E |SMSK16GUU-E 4 16 28 37 6 48 37 6 38 | 45X7.5%x4.1 774 1,180 104 16
SMK20UU-E | SMK20GUU-E | SMSK20UU-E | SMSK20GUU-E 5 20 0 32 0 42 8 54 42 8 43 | 5.5%X9x%5.1 882 1,370 145 20
SMK25UU-E | SMK25GUU-E | SMSK25UU-E | SMSK25GUU-E 6 25 —~10 40 —19 59 8 62 50 8 51 5.5X9X5.1 15 15 980 1,570 300 25
SMK30UU-E | SMK30GUU-E | SMSK30UU-E |SMSK30GUU-E 6 30 45 64 10 74 58 10 60 | 6.6X11X6.1 1,570 2,740 375 30
SMK35UU-E | SMK35GUU-E - - 6 35 0 52 0 70 10 82 64 10 67 | 6.6X11X6.1 1,670 3,140 560 35
SMK40UU-E|SMK40GUU-E - - 6 40 —12 60 —oo 80 13 96 75 13 78 | 9%x14Xx8.1 20 20 2,160 4,020 880 40
SMK50UU-E | SMK50GUU-E = = 6 50 80 100 13 116 92 13 98 | 9X14x8.1 3,820 7,940 2,000 50
SMK60UU-E|SMKB0GUU-E - - 6 60 0/—15 90 0/—25| 110 18 134 | 106 18 112 | 11 X17%X11.1 25 25 4,700 10,000 2,560 60
* Seals-on-both-sides is standard. 1N=0.102kgf
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SLIDE BUSH

SMT-E TYPE [ )
— Two Side Cut Pilot End Flange Type —
Lo )
mounting hole mounting hole
x > 2 4
part number structure
examele EYEEFEMY-B-ER e
5 o - R
outer cylinder
surface treatment /\
blank: no surface treatment L |
SK: electroless nickel plating
g et LF: low temperature black chrome
S?\/Ie'lc':' [t:a g . treatment with fluoride coating flt
SMS'Ts Elnioteln ) SB: black oxide (not available on
- anti-corrosion anti-corrosion type) L R | E——
SC: industrial chrome plating SMT13 or smaller SMT16 or larger
inner contact diameter (dr) »
C
with pilot end %
retainer material w©
blank: standard/steel seal %
anti-corrosion/stainless steel UU: seals on both sides T
G: resin ZZ: doublelip-seals on both sides
- J
part number* T major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L flange eccentricity |perpendicularity| dynamic | static mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 f Df | W t A F XXYXZ (¢} Co
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm [ mm | mm [ mm | mm | mm mm um um N N g mm
SMT B6UU-E |SMT B6GUU-E |[SMST 6UU-E [SMST 6GUU-E 4 6 12 0 19 5|28 [ 18 5| 20 — | 35%X6x%3.1 206 265 21 6
SMT 8UU-E|SMT 8GUU-E |[SMST 8UU-E [SMST 8GUU-E 4 8 15 —13 24 5] 32| 21 51| 24 — | 3.5%X6x%x3.1 274 392 83 8
SMT 10UU-E | SMT 10GUU-E | SMST 10UU-E [SMST10GUU-E 4 10 0 19 29 6 | 40 | 25 6 | 29 — [4.5X7.5X4.1 12 12 372 549 64 10
SMT 12UU-E | SMT12GUU-E | SMST 12UU-E |SMST12GUU-E 4 12 -9 21 0 30 6 | 42 | 27 6 | 32 — |4.5X7.5%X4.1 510 784 68 12
SMT 13UU-E | SMT 13GUU-E | SMST 13UU-E [SMST13GUU-E 4 13 23 —16 32 6 | 43 | 29 6 | 33 — |4.5X7.5%X4.1 510 784 81 13
SMT 16UU-E | SMT 16GUU-E | SMST 16UU-E [SMST16GUU-E 4 16 28 37 6 | 48 | 34 6 | 31 22 |45X7.5%X41 774 1,180 112 16
SMT20UU-E | SMT20GUU-E | SMST20UU-E |SMST20GUU-E 5 20 0 32 0 42 8 | 54 | 38 8 | 36 | 24 | 5.5X9%5.1 882 1,370 167 20
SMT25UU-E | SMT25GUU-E | SMST25UU-E [SMST25GUU-E 6 25 —~10 40 —19 59 8 | 62 | 46 8 | 40 | 32 | 55X9X%5.1 15 15 980 1,570 325 25
SMT30UU-E | SMT30GUU-E | SMST30UU-E |SMST30GUU-E 6 30 45 64 10 | 74 | 51 10 | 49 | 35 |[6.6X11X6.1 1,570 2,740 388 30
* Seals-on-both-sides is standard. 1N=0.102kgf
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NIPPON BENRING SLIDE BUSH

SMK-G-L TYPE

— Square Flange Long type —

( M)

V4 mounting hole x 4

part number structure e o
xt

eremole B - Y- B

D
\
=
|
|
|
—
!
P.C.D
Df

dr
—

outer cylinder

surface treatment

blank: no surface treatment

SK: electroless nickel plating I

LF: low temperature black chrome
treatment with fluoride coating

SB: black oxide (not available on t
anti-corrosion type) L
SC: industrial chrome plating
@
SMK type seal g
UU: seals on both sides Q
inner contact diameter (dr) ZZ: doublelip-seals on both sides c
@
I
resin retainer long type
- J
—r— major dimensions basic load rating allowable shaft
s e || el dr D L flange eccentricity |perpendicularityl  dynamic static static moment mass diameter
P L tolerance tolerance| =+0.3 Df K t P.C.D. XXYXZ (¢} Co Mo
circuits
mm um mm um mm mm mm mm mm mm um um N N N-m g mm
SMK 6G-LUU 4 6 12 0 26 28 22 5 20 3.5X6X%3.1 262 476 1.15 20 6
SMK 8G-LUU 4 8 15 —13 32 32 25 5 24 3.5X6X3.1 352 615 1.94 32 8
SMK10G-LUU 4 10 0 19 39 40 30 6 29 45X7.5X4.1 15 15 493 1,000 3.98 59 10
SMK12G-LUU 4 12 —10 21 0 41 42 32 6 32 45X7.5X4.1 637 1,430 6.26 67 12
SMK13G-LUU 4 13 23 —16 45 43 34 6 33 45X7.5X4.1 682 1,560 7.68 88 13
SMK16G-LUU 4 16 28 53 48 37 6 38 4.5X7.5X4.1 1,039 2,350 13.2 125 16
SMK20G-LUU 5 20 0 32 0 59 54 42 8 43 5.5X9X%X5.1 1,160 2,740 17.9 170 20
SMK25G-LUU 6 25 —12 40 —19 83 62 50 8 51 5.5X9x5.1 20 20 1,300 2,960 27.2 380 25
SMK30G-LUU 6 30 45 90 74 58 10 60 6.6X11X6.1 2,160 5,880 61.3 460 30

* Seals-on-both-sides is standard. 1N=0.102kgf 1N - m=0.102kgf - m

C-40 C-41



SLIDE BUSH

SMF-W TYPE [ )
— Round Flange Double-Wide Type —
Mo
= T 7 mounting hole
part number structure 4
examole EIYE ER M- B3
outer cylinder a s
surface treatment
blank: no surface treatment
SK: electroless nickel plating
LF: low temperature black chrome
g treatment with fluoride coating
é?\/lelglfsligﬁggrd SB: black oxide (not available on
SMSF: anti-corrosion anti-corrosion type) t
SC: industrial chrome plating L e
inner contact diameter (dr) seal »
blank: without seal =
UU: seals on both sides %
retainer material ZZ: doublelip-seals on both sides m
blank: standard/steel 5
anti-corrosion/stainless steel T
G: resin double-wide type
- J
Doublelip-seal is available for size 6 to 30.
part number DT major dimensions basic load rating | allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity [perendicularity) dynamic | static |static moment| mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 Df t P.C.D. XXYXZ C Co Mo
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm mm mm mm Mum Mum N N N-m g mm
SMF 6W |SMF 6GW |[SMSF 6W |SMSF 6GW 4 6 12 0 35 28 5 20 3.5X6X%X3.1 323 530 2.18 31 6
SMF 8W | SMF 8GW |[SMSF 8W SMSF 8GW 4 8 15 —13 45 32 5 24 3.5X6X%3.1 431 784 4.31 51 8
SMF10W | SMF10GW |SMSF10W |SMSF10GW 4 10 0 19 55 40 6 29 4.5X7.5X4.1 15 15 588 1,100 7.24 98 10
SMF12W | SMF12GW |SMSF12W |SMSF12GW 4 12 —10 21 0 57 42 6 32 4.5X7.5X4.1 813 1,570 10.9 110 12
SMF13W | SMF13GW |SMSF13W |SMSF13GW 4 13 23 —16 61 43 6 33 4.5X7.5X4.1 813 1,570 11.6 130 13
SMF16W | SMF16GW |SMSF16W |SMSF16GW 4 16 28 70 48 6 38 4.5X7.5X4.1 1,230 2,350 19.7 190 16
SMF20W | SMF20GW | SMSF20W [SMSF20GW 5 20 0 32 0 80 54 8 43 5.5X9X%5.1 1,400 2,740 26.8 260 20
SMF25W | SMF25GW |SMSF25W |[SMSF25GW 6 25 —12 40 —19 112 62 8 51 5.5X9X%5.1 20 20 1,560 3,140 43.4 540 25
SMF30W | SMF30GW |SMSF30W |[SMSF30GW 6 30 45 123 74 10 60 6.6X11X6.1 2,490 5,490 82.8 680 30
SMF35W | SMF35GW |SMSF35W |[SMSF35GW 6 35 0 52 0 135 82 10 67 6.6X11X6.1 2,650 6,270 | 110 1,020 35
SMF40W | SMF40GW |SMSF40W |[SMSF40GW 6 40 —15 60 —2o 151 96 13 78 9X14X8.1 25 25 3,430 8,040 | 147 1,570 40
SMF50W | SMF50GW |SMSF50W [SMSF50GW 6 50 80 192 116 13 98 9X14%8.1 6,080 15,900 | 397 3,600 50
SMF60W | SMF60GW |SMSFE0W |[SMSF60GW 6 60 0/—20 90 0/—25| 209 134 18 112 11X17X11.1 30 30 7,550 | 20,000 | 530 4,500 60

1N=0.102kgf 1N - m=0.102kgf -+ m

C-42 C-43



SLIDE BUSH
SMK-W TYPE [ )

— Square Flange Double-Wide Type —

|

y

part number structure ~ mounting hole x 4

SGU susi2s 6 wluulsid < f

D
dr
Ly
P.C.D.
Df

outer cylinder ]
surface treatment
blank: no surface treatment

| t]

SK: electroless nickel plating
LF: low temperature black chrome
treatment with fluoride coating

specification

SMK: standard SB: black oxide (not available on
SMSK: anti-corrosion anti-corrosion type) UL
SC: industrial chrome plating L

inner contact diameter (dr) seal

(9]
blank: without seal =
UU: seals on both sides %
retainer material ZZ: doublelip-seals on both sides W
blank: standard/steel c%
anti-corrosion/stainless steel T
G: resin double-wide type
- J
Doublelip-seal is available for size 6 to 30.
part number DT major dimensions basic load rating | allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity [perpendicularity| dynamic | static |static moment| mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 Df K t |P.C.D.| XXYXZ C Co Mo
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm | mm [ mm | mm mm Mum Mum N N N-m g mm
SMK 6W [SMK 6GW |SMSK B6W|SMSK 6GW| 4 6 12 0 35 28 22 5 20 | 3.5X6x%3.1 323 530 2.18 25 6
SMK 8W |[SMK 8GW SMSK 8W|SMSK 8GW| 4 8 15 —13 45 32 25 5 24 | 3.5%X6X%3.1 431 784 4.31 43 8
SMK10W |[SMK10GW [SMSK10W|SMSK10GW| 4 10 0 19 55 40 30 6 29 |45X7.5%X4.1 15 15 588 1,100 7.24 78 10
SMK12W |SMK12GW [SMSK12W|SMSK12GW| 4 12 —10 21 0 57 42 32 6 32 |4.5%X7.5%X41 813 1,570 10.9 90 12
SMK13W |[SMK13GW [SMSK13W|SMSK13GW| 4 13 23 —16 61 43 34 6 33 |4.5%X7.5%4.1 813 1,570 11.6 108 13
SMK16W |[SMK16GW [SMSK16W|SMSK16GW| 4 16 28 70 48 37 6 38 |4.5X7.5%4.1 1,230 2,350 19.7 165 16
SMK20W |SMK20GW [SMSK20W|SMSK20GW| 5 20 0 32 0 80 54 42 8 43 | 55%X9%5.1 1,400 2,740 26.8 225 20
SMK25W |SMK25GW [SMSK25W |SMSK25GW| 6 25 —12 40 —19 112 62 50 8 51 | 55X9x5.1 20 20 1,560 3,140 43.4 500 25
SMK30W |SMK30GW [SMSK30W |SMSK30GW| 6 30 45 123 74 58 | 10 60 |6.6X11X6.1 2,490 5,490 82.8 590 30
SMK35W |SMK35GW [SMSK35W |SMSK35GW| 6 35 0 52 0 135 82 64 | 10 67 |6.6X11X6.1 2,650 6,270 | 110 930 35
SMK40W |SMK40GW [SMSK40W |SMSK40GW| 6 40 —15 60 —2o 151 96 75 | 13 78 | 9x14x%8.1 25 25 3,430 8,040 | 147 1,380 40
SMKS50W |SMK50GW |[SMSK50W |SMSK50GW| 6 50 80 192 116 92 | 13 98 | 9X14x%8.1 6,080 | 15,900 | 397 3,400 50
SMKB60W |SMKB0OGW |[SMSKB0W |SMSKE0GW| 6 60 0/—20 90 0/—25| 209 134 | 106 18 112 [11X17X11.1 30 30 7,550 | 20,000 | 530 4,060 60

1N=0.102kgf 1N - m=0.102kgf -+ m

C-44 C-45



NIPPON BENRING SLIDE BUSH

SMT-W TYPE [ )

— Two Side Cut Double-Wide Flange Type —

part number structure

el SVST25(G|W|UUESK|

mounting hole mounting hole
X2 X 4

outer cylinder

surface treatment

blank: no surface treatment
SK: electroless nickel plating
LF: low temperature black chrome

g treatment with fluoride coating t
gﬁ%lg?:;ggrd SB: black oxide (not available on L T
SMST: anti-corrosion anti-corrosion type)
SC: industrial chrome plating SMT13W or smaller  SMT16W or larger
inner contact diameter (dr) »
seal =
UU: seals on both sides %
retainer material ZZ: doublelip-seals on both sides m
blank: standard/steel 5
anti-corrosion/stainless steel T
G: resin double-wide type
- J
part number* T major dimensions basic load rating | allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity |perpendicularity| dynamic | static |[static moment| mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 Df | W t A F | XXYXZ C Co Mo
steel retainer |resin retainer ] resin retainer | circuits
retainer mm um mm um mm mm | mm | mm | mm | mm mm Mum Mum N N N-m g mm
SMT 6WUU [SMT 6GWUU| SMST 6WUU |SMST 6GWUU 4 6 12 0 35 28 | 18 5| 20 — [ 35%X6Xx3.1 323 530 2.18 28 6
SMT 8WUU [SMT 8GWUU| SMST 8WUU |SMST 8GWUU 4 8 15 —13 45 32| 21 5| 24 — | 35%X6x3.1 431 784 4.31 47 8
SMT10WUU [SMT10GWUU| SMST10WUU |SMST10GWUU 4 10 0 19 55 40| 25 6 | 29 — [45X7.5x4.1 15 15 588 1,100 7.24 90 10
SMT12WUU |SMT12GWUU| SMST12WUU [SMST12GWUU 4 12 —10 21 0 57 42 | 27 6 | 32 — |45X7.5%4.1 813 1,570 10.9 102 12
SMT13WUU [SMT13GWUU| SMST13WUU |SMST13GWUU 4 13 23 —16 61 43| 29 6 | 33 — [45X7.5x4.1 813 1,570 11.6 123 13
SMT16WUU [SMT16GWUU| SMST16WUU |SMST16GWUU 4 16 28 70 48 | 34 6 | 31 22 [45x7.5x441 1,230 2,350 19.7 182 16
SMT20WUU [SMT20GWUU| SMST20WUU |SMST20GWUU 5 20 0 32 0 80 54 | 38 8 | 36 | 24 | 55%X9x5.1 1,400 2,740 26.8 247 20
SMT25WUU [SMT25GWUU| SMST25WUU |SMST25GWUU 6 25 —12 40 —19 112 62 | 46 8 | 40 | 32 | 55%X9x5.1 20 20 1,560 3,140 43.4 525 25
SMT30WUU [SMT30GWUU| SMST30WUU |SMST30GWUU 6 30 45 123 74 | 51 10 | 49 | 35 [6.6X11X6.1 2,490 5,490 82.8 645 30

* Seals-on-both-sides is standard. 1N=0.102kgf 1N - m=0.102kgf -+ m

C-46 C-47



SLIDE BUSH
SMFC TYPE [ )

— Center Mount Round Flange Type —

£z Z T mounting hole
x4
part number structure

SGU swisrcl2s G uubsid <

é
I
\
P.C.D.
Df

outer cylinder
surface treatment 1.1

specification blank: no surface treatment
SMFC: standard SK: electroless nickel plating
SMSFC: anti-corrosion LF: low temperature black chrome f t
treatment with fluoride coating
) ; SB: black oxide (not available on L
inner contact diameter (dr) anti-corrosion type) »
SC.: industrial chrome plating %
retainer material seal g
blank: standard/steel blank: without seal %
anti-corrosion/stainless steel UU: seals on both sides T
G: resin ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 6 to 30.
part number DT major dimensions basic load rating| allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity [pependcuaiy|dynamic| static [static moment) mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 f Df t P.C.D. XXYXZ (o} Co Mo
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm mm mm mm mm um um N N N-m g mm
SMFC 6 | SMFC 6G |SMSFC 6 |SMSFC 6G 4 6 12 0 35 15 28 5 20 3.5X6X3.1 323 530 2.18 31 6
SMFC 8 | SMFC 8G |SMSFC 8 |SMSFC 8G 4 8 15 —13 45 20 32 5 24 3.5X6X3.1 431 784 4.31 51 8
SMFC10 | SMFC10G |[SMSFC10 |SMSFC10G 4 10 0 19 55 24.5 40 6 29 4.5X7.5X4.1 15 15 588 | 1,100 7.24 98 10
SMFC12 | SMFC12G | SMSFC12 |[SMSFC12G 4 12 —10 21 0 57 25.5 42 6 32 4.5X7.5X4.1 813 | 1,570 | 10.9 110 12
SMFC13 | SMFC13G | SMSFC13 |SMSFC13G 4 13 23 —16 61 275 43 6 33 4.5%X7.5%X4.1 813 | 1,570 | 11.6 130 13
SMFC16 | SMFC16G |[SMSFC16 |SMSFC16G 4 16 28 70 32 48 6 38 4.5X7.5X4.1 1,230 | 2,350 | 19.7 190 16
SMFC20 | SMFC20G | SMSFC20 |SMSFC20G 5 20 0 32 0 80 36 54 8 43 5.5X9%5.1 1,400 | 2,740 | 26.8 260 20
SMFC25 | SMFC25G | SMSFC25 |SMSFC25G 6 25 —12 40 —19 112 52 62 8 51 5.5X9%5.1 20 20 1,560 | 3,140 | 434 540 25
SMFC30 | SMFC30G | SMSFC30 |[SMSFC30G 6 30 45 123 56.5 74 10 60 6.6X11X6.1 2,490 | 5490 | 8238 680 30
SMFC35 | SMFC35G | SMSFC35 |SMSFC35G 6 35 0 52 0 135 62.5 82 10 67 6.6X11X6.1 2,650 | 6,270 | 110 1,020 35
SMFC40 | SMFC40G | SMSFC40 |SMSFC40G 6 40 —15 60 —oo 151 69 96 13 78 9X14X%X8.1 25 25 3,430 | 8,040 | 147 1,570 40
SMFC50 | SMFC50G | SMSFC50 [SMSFC50G 6 50 80 192 89.5 116 13 98 9X14X8.1 6,080 | 15,900 | 397 3,600 50
SMFC60 | SMFC60G | SMSFC60 |SMSFC60G 6 60 0/—20 90 0/—25| 209 95.5 134 18 112 11X17X11.1 30 30 7,550 [ 20,000 | 530 4,500 60

1N=0.102kgf 1N - m=0.102kgf -+ m

C-48 C-49



SLIDE BUSH

SMKC TYPE [ )
— Center Mount Square Flange Type —
Mo
- /—Z\ mounting hole
part number structure = 4
>
SR svisic|2s[cluusk] <
O:
ols s s s 1 S| 3
o}
outer cylinder
surface treatment
specification blank: no surface treatment
SMKC: standard SK: electroless nickel plating
SMSKC: anti-corrosion LF: low temperature black chrome f t
treatment with fluoride coating
) ; SB: black oxide (not available on L
inner contact diameter (dr) anti-corrosion type) »
SC.: industrial chrome plating %
retainer material seal g
blank: standard/steel blank: without seal %
anti-corrosion/stainless steel UU: seals on both sides T
G: resin ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 6 to 30.
part number DT major dimensions basic load rating| allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity [pependiculaity|dynamic| static |[static momentf mass |diameter
. . . stainless . . L tolerance tolerance| 0.3 f Df K t |P.C.D.| XXYXZ (o} Co Mo
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm | mm [ mm [ mm | mm mm um um N N N-m g mm
SMKC 6 |SMKC 6G |[SMSKC 6 |SMSKC 6G 4 6 12 0 35 15 28 22 5 20 | 3.5%X6X%3.1 323 530 2.18 25 6
SMKC 8 |SMKC 8G |[SMSKC 8|SMSKC 8G 4 8 15 —13 45 20 32 25 5 24 | 3.5%X6x%3.1 431 784 4.31 43 8
SMKC10 | SMKC10G |[SMSKC10 |[SMSKC10G 4 10 0 19 55 24.5 40 30 6 29 | 45X7.5%4.1 15 15 588 | 1,100 7.24 78 10
SMKC12 | SMKC12G |SMSKC12|SMSKC12G 4 12 —10 21 0 57 25.5 42 32 6 32 | 45X7.5%X4.1 813 | 1,570 | 10.9 90 12
SMKC13 | SMKC13G |[SMSKC13|SMSKC13G 4 13 23 —16 61 275 43 34 6 33 | 45X7.5%X4.1 813 | 1,570 | 11.6 108 13
SMKC16 | SMKC16G |[SMSKC16 [SMSKC16G 4 16 28 70 32 48 37 6 38 | 45X7.5%X4.1 1,230 | 2,350 | 19.7 165 16
SMKC20 | SMKC20G |SMSKC20 [SMSKC20G 5 20 0 32 0 80 36 54 42 8 43 | 5.5%X9x%5.1 1,400 | 2,740 | 26.8 225 20
SMKC25 | SMKC25G |SMSKC25 [SMSKC25G 6 25 —12 40 —19 112 52 62 50 8 51 5.5X9X5.1 20 20 1,560 | 3,140 | 434 500 25
SMKC30 | SMKC30G |SMSKC30 |[SMSKC30G 6 30 45 123 56.5 74 58 10 60 | 6.6X11X6.1 2,490 | 5490 | 8238 590 30
SMKC35 | SMKC35G |[SMSKC35 [SMSKC35G 6 35 0 52 0 135 62.5 82 64 10 67 | 6.6X11X6.1 2,650 | 6,270 | 110 930 35
SMKC40 | SMKC40G |SMSKC40 [SMSKC40G 6 40 —15 60 —oo 151 69 96 75 13 78 | 9%x14Xx8.1 25 25 3,430 | 8,040 | 147 1,380 40
SMKC50 | SMKC50G |SMSKC50 |[SMSKC50G 6 50 80 192 89.5 | 116 92 13 98 | 9X14x8.1 6,080 | 15,900 | 397 3,400 50
SMKC60 | SMKCB0G |SMSKCE0 [SMSKC60G 6 60 0/—20 90 0/—25| 209 95.5 | 134 | 106 18 112 | 11 X17%X11.1 30 30 7,550 [ 20,000 | 530 4,060 60

1N=0.102kgf 1N - m=0.102kgf -+ m
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SLIDE BUSH

SMTC TYPE [ )
— Two Side Cut Center Flange Type —
Mo
Z—
part number structure Z mounting hole mounting hole
T > x2 X 4

RS sMsTC|25(GUUR sk

outer cylinder
surface treatment

specification blank: no surface treatment
SMTC: standard SK: electroless nickel plating
SMSTC: anti- i LF: low temperature black chrome
ant-eorroston treatment with fluoride coating SMTC 13 or smaller  SMTC 16 or larger
) ; SB: black oxide (not available on
inner contact diameter (dr) anti-corrosion type) »
SC.: industrial chrome plating %
retainer material g
blank: standard/steel seal %
anti-corrosion/stainless steel UU: seals on both sides T
G: resin ZZ: doublelip-seals on both sides
- J
part number* DT major dimensions basic load rating| allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity| pemendcuaity [dynamic| static |[static moment] mass |diameter
. . . stainless . . L tolerance tolerance | +0.3 f Df | W t A F XXYXZ (o} Co Mo
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm | mm | mm | mm | mm | mm mm um um N N N-m g mm
SMTC 6UU [SMTC 6GUU| SMSTC 6UU |SMSTC 6GUU 4 6 12 0 35 15 28 | 18 5] 20 — | 35%X6x%3.1 323 530 2.18 28 6
SMTC 8UU [SMTC 8GUU|SMSTC 8UU |SMSTC 8GUU 4 8 15 —13 45 20 32| 21 51| 24 — | 3.5%X6x%x3.1 431 784 4.31 47 8
SMTC10UU |[SMTC10GUU| SMSTC10UU | SMSTC10GUU 4 10 0 19 55 245| 40| 25 6 | 29 — |4.5X7.5%X4.1 15 15 588 | 1,100 7.24 90 10
SMTC12UU [SMTC12GUU| SMSTC12UU | SMSTC12GUU 4 12 —10 21 0 57 25.5| 42| 27 6 | 32 — |4.5X7.5%X4.1 813 | 1,570 | 10.9 102 12
SMTC13UU |SMTC13GUU| SMSTC13UU | SMSTC13GUU 4 13 23 —16 61 275| 43| 29 6 | 33 — |4.5X7.5%X4.1 813 | 1,570 | 11.6 123 13
SMTC16UU |[SMTC16GUU| SMSTC16UU | SMSTC16GUU 4 16 28 70 32 48 | 34 6 | 31 22 |45X7.5%X41 1,230 | 2,350 | 19.7 182 16
SMTC20UU |SMTC20GUU| SMSTC20UU | SMSTC20GUU 5 20 0 32 0 80 36 54 | 38 8 | 36 | 24 | 5.5X9%5.1 1,400 | 2,740 | 26.8 247 20
SMTC25UU |SMTC25GUU| SMSTC25UU | SMSTC25GUU 6 25 —12 40 —19 112 52 62 | 46 8 | 40 | 32 | 55X9X%5.1 20 20 1,560 | 3,140 | 434 525 25
SMTC30UU |[SMTC30GUU| SMSTC30UU | SMSTC30GUU 6 30 45 123 56.5| 74| 51 10 | 49 | 35 |[6.6X11X6.1 2,490 | 5490 | 82.8 645 30
* Seals-on-both-sides is standard. 1N=0.102kgf 1N - m=0.102kgf - m
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SLIDE BUSH

SMF-W-E TYPE [ )
— Round Flange Double-Wide Pilot End Type —
Mo
Z. = mounting hole
part number structure x4
x >
examele ETVET] ES [E Y- E-EN = ﬁ
gl
S —- - - - - .
outer cylinder el g ©
i surface treatment
;ﬁglgigﬁ‘ggrd blank: no surface treatment
SMSAF' anti-corrosion SK: electroless nickel plating
—_———————— LF: low temperature black chrome T
. i treatment with fluoride coating
inner contact diameter (dr) SB: black oxide (not available on ilt
anti-corrosion type)
SC: industrial chrome plating L
retainer material »
blank: standard/steel [y
anti-corrosion/stainless steel with pilot end %
G: resin m
seal 5
UU: seals on both sides T
double-wide type ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 6 to 30.
part number* DT major dimensions basic load rating| allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity | pemendelarty |dynamic| static [static moment| mass |diameter
. . . stainless . . L tolerance tolerance | +0.3 f Df t P.C.D. XXYXZ (o} Co Mo
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm mm mm mm mm um um N N N-m g mm
SMF BWUU-E [SMF B6GWUU-E|SMSF B6WUU-E|SMSF 6GWUU-E 4 6 12 0 35 5 28 5 20 3.5X6X3.1 323 530 2.18 31 6
SMF 8WUU-E [SMF 8GWUU-E|SMSF 8WUU-E|SMSF 8GWUU-E 4 8 15 —13 45 5 32 5 24 3.5X6X3.1 431 784 4.31 51 8
SMF10WUU-E |SMF10GWUU-E[SMSF10WUU-E|SMSF10GWUU-E| 4 10 0 19 55 6 40 6 29 4.5X7.5X4.1 15 15 588 | 1,100 7.24 98 10
SMF12WUU-E [SMF12GWUU-E[SMSF12WUU-E|SMSF12GWUU-E| 4 12 —10 21 0 57 6 42 6 32 4.5X7.5X4.1 813 | 1,570 | 10.9 110 12
SMF13WUU-E |SMF13GWUU-E[SMSF1 3WUU-E|SMSFI 36WUU-E| 4 13 23 —16 61 6 43 6 33 4.5%X7.5%X4.1 813 | 1,570 | 11.6 130 13
SMF16WUU-E |SMF16GWUU-E[SMSF16WUU-E|SMSF16GWUU-E| 4 16 28 70 6 48 6 38 4.5X7.5X4.1 1,230 | 2,350 | 19.7 190 16
SMF20WUU-E |SMF20GWUU-E|[SMSF20WUU-E|SMSF20GWUU-E| 5 20 0 32 0 80 8 54 8 43 5.5X9%5.1 1,400 | 2,740 | 26.8 260 20
SMF25WUU-E |SMF25GWUU-E[SMSF25WUU-E|SMSF25GWUU-E| 6 25 —12 40 —19 112 8 62 8 51 5.5X9%5.1 20 20 1,560 | 3,140 | 434 540 25
SMF30WUU-E |[SMF30GWUU-E[SMSF30WUU-E|SMSF30GWUU-E| 6 30 45 123 10 74 10 60 6.6X11X6.1 2,490 | 5490 | 8238 680 30
SMF35WUU-E |[SMF35GWUU-E - - 6 35 0 52 0 135 10 82 10 67 6.6X11X6.1 2,650 | 6,270 | 110 1,020 35
SMF40WUU-E |[SMF40GWUU-E - - 6 40 —15 60 —oo 151 13 96 13 78 9X14X%X8.1 25 25 3,430 | 8,040 | 147 1,570 40
SMF50WUU-E |[SMFS0GWUU-E - - 6 50 80 192 13 116 13 98 9X14X8.1 6,080 | 15,900 | 397 3,600 50
SMFE0WUU-E SMFGOGWUU-E| - - 6 60 0/—20 90 0/—25| 209 18 134 18 112 11X17X11.1 30 30 7,550 [ 20,000 | 530 4,500 60
* Seals-on-both-sides is standard. 1N=0.102kgf 1N * m=0.102kgf + m
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SLIDE BUSH

SMK-W-E TYPE - [ )
— Square Flange Double-Wide Pilot End Type — '
Mo
7 = mounting hole
part number structure 4
examle ETVETY £ [E Y- 3-EN
.| O
. al o] o
outer cylinder o
ificati surface treatment
éﬁf!ﬂ;:ﬁggrd blank: no surface treatment
SMSk' anti-corrosion SK: electroless nickel plating
—_— LF: low temperature black chrome
. i treatment with fluoride coating
inner contact diameter (dr) SB: black oxide (not available on
anti-corrosion type)
SC.: industrial chrome plating
retainer material »
blank: standard/steel [y
anti-corrosion/stainless steel with pilot end %
G: resin m
seal 5
UU: seals on both sides T
double-wide type ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 6 to 30.
part number* DT major dimensions basic load rating| allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity | pemendcuiarty |dynamic| static [static moment) mass |diameter
. . . stainless . . L tolerance tolerance | +0.3 f Df K t |P.C.D.| XXYXZ (o} Co Mo
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm | mm [ mm [ mm | mm mm um um N N N-m g mm
SMK B6WUU-E | SMK BGWUU-E | SMSK BWUU-E | SMSK 6GWUU-E 4 6 12 0 35 5 28 22 5 20 | 3.5%X6X%3.1 323 530 2.18 25 6
SMK 8WUU-E | SMK 8GWUU-E | SMSK 8WUU-E | SMSK 8GWUU-E 4 8 15 —13 45 5 32 25 5 24 | 3.5%X6x%3.1 431 784 4.31 43 8
SMK10WUU-E | SMK10GWUU-E | SMSK10WUU-E | SMSK10GWUU-E 4 10 0 19 55 6 40 30 6 29 | 45X7.5%4.1 15 15 588 | 1,100 7.24 78 10
SMK12WUU-E | SMK12GWUU-E | SMSK 12WUU-E | SMSK12GWUU-E 4 12 —10 21 0 57 6 42 32 6 32 | 45X7.5%X4.1 813 | 1,570 | 10.9 90 12
SMK13WUU-E | SMK13GWUU-E | SMSK13WUU-E | SMSK13GWUU-E 4 13 23 —16 61 6 43 34 6 33 | 45X7.5%X4.1 813 | 1,570 | 11.6 108 13
SMK16WUU-E | SMK16GWUU-E | SMSK16WUU-E | SMSK16GWUU-E 4 16 28 70 6 48 37 6 38 | 45X7.5%X4.1 1,230 | 2,350 | 19.7 165 16
SMK20WUU-E | SMK20GWUU-E | SMSK20WUU-E | SMSK20GWUU-E 5 20 0 32 0 80 8 54 42 8 43 | 5.5%X9x%5.1 1,400 | 2,740 | 26.8 225 20
SMK25WUU-E | SMK25GWUU-E | SMSK25WUU-E | SMSK25GWUU-E 6 25 —12 40 —19 112 8 62 50 8 51 5.5X9X5.1 20 20 1,560 | 3,140 | 434 500 25
SMK30WUU-E | SMK30GWUU-E | SMSK30WUU-E | SMSK30GWUU-E 6 30 45 123 10 74 58 10 60 | 6.6X11X6.1 2,490 | 5490 | 8238 590 30
SMK35WUU-E | SMK35GWUU-E - - 6 35 0 52 0 135 10 82 64 10 67 | 6.6X11X6.1 2,650 | 6,270 | 110 930 35
SMK40WUU-E | SMK40GWUU-E - - 6 40 —15 60 —2o 151 13 96 75 13 78 | 9%x14Xx8.1 25 25 3,430 | 8,040 | 147 1,380 40
SMK50WUU-E | SMK50GWUU-E - - 6 50 80 192 13 116 92 13 98 | 9X14x8.1 6,080 | 15,900 | 397 3,400 50
SMK60WUU-E | SMKB0GWUU-E - - 6 60 0/—20 90 0/—25| 209 18 134 | 106 18 112 | 11 X17%X11.1 30 30 7,550 [ 20,000 | 530 4,060 60
* Seals-on-both-sides is standard. 1N=0.102kgf 1N * m=0.102kgf + m
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SLIDE BUSH

SMT-W-E TYPE [ )
— Two Side Cut Double-Wide Flange Pilot End Type —
o Mo
o =
part number structure f* mounting hoIS mounting hole
=< > X x4
Sl swsT (25 G wluuRERsK |
(3 B
ai[=) <
outer cylinder
i surface treatment
gljv?-ﬁlfsl?:;g;d blank: no surface treatment i B
SMS'T' anti-corrosion SK: electroless nickel plating
—_—— LF: low temperature black chrome ilt
. i treatment with fluoride coating
inner contact diameter (dr) SB: black oxide (not available on L
anti-corrosion type) SMT13W or smaller  SMT16W or larger
SC.: industrial chrome plating
retainer material »
blank: standard/steel [y
anti-corrosion/stainless steel with pilot end %
G: resin m
seal 5
UU: seals on both sides T
double-wide type ZZ: doublelip-seals on both sides
- J
part number* T major dimensions basic load rating| allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity | pemendelarty |dynamic| static [static moment| mass |diameter
. . . stainless . . L tolerance tolerance | +0.3 f Df | W t A F XXYXZ (o} Co Mo
steel retainer |resin retainer ] resin retainer | circuits
retainer mm um mm um mm mm | mm | mm | mm | mm | mm mm um um N N N-m g mm
SMT BWUU-E | SMT 6GWUU-E | SMST 6WUU-E | SMST 6GWUU-E 4 6 12 0 35 5 28| 18 5|20 | — | 35%X6X3.1 323 530 2.18 28 6
SMT 8WUU-E | SMT 8GWUU-E | SMST 8WUU-E | SMST 8GWUU-E 4 8 15 —13 45 5 32| 21 5124 | — | 35Xx6X3.1 431 784 4.31 47 8
SMT10WUU-E | SMT10GWUU-E | SMST10WUU-E | SMST10GWUU-E 4 10 0 19 55 6 40| 25 6 | 29 | — [45X7.5X%X4.1 15 15 588 | 1,100 7.24 90 10
SMT12WUU-E | SMT12GWUU-E | SMST12WUU-E | SMST12GWUU-E 4 12 —10 21 0 57 6 42 | 27 6 | 32 | — [45X7.5X4.1 813 | 1,570 | 10.9 102 12
SMT13WUU-E | SMT13GWUU-E | SMST13WUU-E | SMST13GWUU-E 4 13 23 —16 61 6 43| 29 6 | 33 | — [45X7.5%4.1 813 | 1,570 | 11.6 123 13
SMT16WUU-E | SMT16GWUU-E | SMST16WUU-E | SMST16GWUU-E 4 16 28 70 6 48 | 34 6 | 31 22 |45%x7.5%4.1 1,230 | 2,350 | 19.7 182 16
SMT20WUU-E | SMT20GWUU-E | SMST20WUU-E | SMST20GWUU-E 5 20 0 32 0 80 8 54 | 38 8 | 36 | 24 | 5.5Xx9%5.1 1,400 | 2,740 | 26.8 247 20
SMT25WUU-E | SMT25GWUU-E | SMST25WUU-E | SMST25GWUU-E 6 25 —12 40 —19 112 8 62 | 46 8 | 40 | 32 | 55X9X5.1 20 20 1,560 | 3,140 | 434 525 25
SMT30WUU-E | SMT30GWUU-E | SMST30WUU-E | SMST30GWUU-E 6 30 45 123 10 74| 51 10 | 49 | 35 |6.6x11X6.1 2,490 | 5490 | 82.8 645 30
* Seals-on-both-sides is standard. 1N=0.102kgf 1N - m=0.102kgf -+ m
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SLIDE BUSH

TRF TYPE [ )
— Triple-Wide Round Flange Type —
/Nﬂ\ mounting holz
part number structure optional Z
- G . grease fitting ** >
SRR TRF[25]G[uufa | o <t
;\; -
al_
[@][a]
a
]
TRF type grease fitting ' L
blank: without Q
inner contact diameter (dr) Q: grease fitting S
m
os]
retainer material seal 5
blank: steel UU: seals on both sides T
G: resin ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 6 to 30.
major dimensions grease basic load rating| allowable shaft
part number* m;";bflr dr D L flange fitting | eccentricity | nemendicuarty [dynamic| static |[static momentf mass |diameter
sl . c?ircueilts tolerance tolerance | +0.3 Df t P.C.D XXYXZ G C Co Mo
mm um mm um mm mm mm mm mm mm um um N N N-m g mm
TRF 6UU TRF 6GUU 4 6 0 15 |0/—18 51 32 5 24 3.5X6%3.1 20.5 323 530 8.2 66 6
TRF 8UU TRF 8GUU 4 8 —12 19 66 40 6 29 4.5X7.5X4.1 29 431 784 16.0 135 8
TRF10UU TRF10GUU 4 10 23 0 80 43 6 33 4.5X7.5X4.1 38 20 20 588 | 1,100 27.0 222 10
TRF12UU TRF12GUU 4 12 0 26 —21 84 46 6 36 4.5X7.5X4.1 41 813 | 1,570 40.1 248 12
TRF13UU TRF13GUU 4 13 —15 28 90 48 6 38 4.5X7.5X4.1 45 813 | 1,570 42.9 308 13
TRF16UU TRF16GUU 4 16 32 0 103 54 8 43 5.5X9X%5.1 51 1,230 | 2,350 73.5 412 16
TRF20UU TRF20GUU 5 20 0 40 —o5 118 62 8 51 5.5X9X%5.1 59 25 25 1,400 | 2,740 98.0 752 20
TRF25UU TRF25GUU 6 25 —18 45 165 74 10 60 6.6X11X6.1 82.5 1,560 | 3,140 | 157 1,244 25
TRF30UU TRF30GUU 6 30 52 0 182 82 10 67 6.6X11X6.1 91 2,490 | 5490 | 297 1,636 30
TRF35UU TRF35GUU 6 35 0 60 —30 200 96 13 78 9X14%8.1 100 2,650 | 6,270 [ 373 2,580 35
TRF40UU TRF40GUU 6 40 21 65 230 101 13 83 9X14X8.1 115 30 30 3,430 | 8,040 [ 553 2,950 40
TRF50UU TRF50GUU 6 50 85 0 290 129 18 107 11X17X11.1 | 145 6,080 |15,900 [1,370 6,860 50
TRF60UU TRF60GUU 6 60 0/—25| 100 —35 310 144 18 122 11X17x11.1 | 155 7,550 |20,000 [1,800 9,660 60

Outer cylinder is treated with electroless nickel plating. 1N=0.102kgf 1N - m=0.102kgf + m

* Seals-on-both-sides is standard.
** TRF6: A-MT6x1  TRF8: A-M6x1  TRF10~30: A-M6F  TRF35~60: A-R1/8
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TRK TYPE [ )

— Triple-Wide Square Flange Type —

Mo

= mounting hole
optional x 4

grease fitting **

part number structure

eremole ITIERENT-B

TRK type grease fitting
blank: without w
inner contact diameter (dr) Q: grease fitting %
m
os]
retainer material seal 5
blank: steel UU: seals on both sides T
G: resin ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 6 to 30.
. major dimensions grease basic load rating| allowable shaft
B U m;";bflr dr D L flange fitting | eccentricity | nemendicuarty [dynamic| static |[static momentf mass |diameter
. . . ot ba tolerance tolerance | +0.3 Df K t |P.C.D.| XXYXZ G C Co Mo
steel retainer resin retainer circuits
mm um mm um mm mm | mm [ mm | mm mm mm um um N N N-m g mm
TRK 6UU TRK 6GUU 4 6 0 15 |0/—18 51 32 25 5 24 | 3.5X6X%3.1 20.5 323 530 8.2 58 6
TRK 8UU TRK 8GUU 4 8 —12 19 66 40 30 6 29 |45%x7.5%x41| 29 431 784 16.0 117 8
TRK10UU TRK10GUU 4 10 23 0 80 43 34 6 33 [45X7.5%X4.1| 38 20 20 588 | 1,100 27.0 207 10
TRK12UU TRK12GUU 4 12 0 26 —21 84 46 35 6 36 |45X7.5%4.1| 41 813 | 1,570 40.1 228 12
TRK13UU TRK13GUU 4 13 —15 28 90 48 37 6 38 |45%X7.5%X4.1| 45 813 | 1,570 42.9 286 13
TRK16UU TRK16GUU 4 16 32 0 103 54 42 8 43 | 55X9%5.1 51 1,230 | 2,350 73.5 376 16
TRK20UU TRK20GUU 5 20 0 40 o5 118 62 50 8 51 | 55X9x%5.1 59 25 25 1,400 | 2,740 98.0 714 20
TRK25UU TRK25GUU 6 25 —18 45 165 74 58 10 60 [6.6X11X6.1| 825 1,560 | 3,140 157 1,163 25
TRK30UU TRK30GUU 6 30 52 0 182 82 64 | 10 67 |6.6X11X6.1| 91 2,490 | 5490 | 297 1,543 30
TRK35UU TRK35GUU 6 35 0 60 —30 200 96 75 13 78 | 9x14x8.1 | 100 2,650 | 6,270 [ 373 2,400 35
TRK40UU TRK40GUU 6 40 21 65 230 101 80 13 83 | 9x14%x8.1 | 115 30 30 3,430 | 8,040 [ 553 2,510 40
TRK50UU TRK50GUU 6 50 85 0 290 129 | 100 18 107 [11X17X11.1| 145 6,080 |15,900 |1,370 6,400 50
TRK60UU TRK60GUU 6 60 0/—25| 100 —35 310 144 | 116 18 122 |[11X17%X11.1| 155 7,550 |20,000 [1,800 9,200 60

Outer cylinder is treated with electroless nickel plating. 1N=0.102kgf 1N - m=0.102kgf + m

* Seals-on-both-sides is standard.
** TRK6: A-MT6x1  TRK8: A-M6x1  TRK10~30: A-M6F  TRK35~60: A-R1/8
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TRT TYPE | ~ ( )

— Triple-Wide Two Side Cut Flange Type —

Mo optional grease fitting **
A J =
- YA .
part number structure G mounting hole
ﬁ > x4
e [EH ESEI- La
| | T >
A i — é .
I
L
TRT type grease fitting
blank: without (2}
inner contact diameter (dr) Q: grease fitting %
m
os]
seal 5
UU: seals on both sides T
resin retainer ZZ: doublelip-seals on both sides
- J
number major dimensions grease basic load rating  [allowable static! shaft
L par e dr D L flange fitting  |eccentricity perpendicularity| dynamic static moment mass diameter
P i tolerance tolerance | *+0.3 Df W t A F XXYXZ G C Co Mo
mm um mm um mm mm mm mm mm mm mm mm Mum um N N N-m g mm
TRT12GUU 4 12 0 26 0 84 46 32 6 28 22 4.5X7.5X4.1 41 20 20 813 1,570 40.1 236 12
TRT13GUU 4 13 15 28 —21 90 48 34 6 31 22 45X7.5X4.1 45 813 1,570 42.9 291 13
TRT16GUU 4 16 32 0 103 54 38 8 36 24 5.5X9x5.1 51 1,230 2,350 73.5 388 16
TRT20GUU 5 20 0 40 —25 118 62 46 8 40 32 5.5X9x%5.1 59 25 25 1,400 2,740 98.0 720 20
TRT25GUU 6 25 —18 45 165 74 51 10 49 35 6.6X11X6.1 82.5 1,560 3,140 157 1,160 25
TRT30GUU 6 30 52 0/—30 182 82 58 10 55 38 6.6X11X6.1 91 2,490 5,490 297 1,555 30
Outer cylinder is treated with electroless nickel plating. 1N=0.102kgf 1N - m=0.102kgf - m

* Seals-on-both-sides is standard.
**TRT12G~30G : A-M6F
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SLIDE BUSH

TRFC TYPE s ( )

— Triple-Wide Intermediate Position Round Flange Type —

NIPPON B=eNRING

Mo
=

optional grease fitting **

YA
eremoie (R ESEY 6 ST G
T

mounting hole
x4

part number structure

Df
P.C.D.
D

dr

TRFC type grease fitting L
blank: without w
inner contact diameter (dr) Q: grease fitting %
m
os]
retainer material seal %
blank: steel UU: seals on both sides T
G: resin ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 6 to 30.
. major dimensions grease basic load rating| allowable shaft
ZET3 (AL 2T m;";bflr dr D L flange fitting  [eccentricity | pependouity [dynamic| static [static momentf mass [diameter
. . . ot ba tolerance tolerance | +0.3 f Df t |P.C.D.| XXYXZ G C Co Mo
steel retainer resin retainer circuits
mm um mm um mm mm | mm [ mm | mm mm mm um um N N N-m g mm
TRFC 6UU TRFC 6GUU 4 6 0 15 [0/—18 51 17 32 5 24 | 3.5X6X%3.1 20.5 323 530 8.2 66 6
TRFC 8UU TRFC 8GUU 4 8 —12 19 66 22 40 6 29 |45%x7.5%x4.1| 29 431 784 16.0 135 8
TRFC10UU TRFC10GUU 4 10 23 0 80 27 43 6 33 [45X7.5%4.1| 38 20 20 588 | 1,100 27.0 222 10
TRFC12UU TRFC12GUU 4 12 0 26 —21 84 28 46 6 36 |45%X7.5%X4.1| 41 813 | 1,570 40.1 248 12
TRFC13UU TRFC13GUU 4 13 —15 28 90 30 48 6 38 |45%X7.5%4.1| 45 813 | 1,570 42.9 308 13
TRFC16UU TRFC16GUU 4 16 32 0 103 85 54 8 43 | 5.5X9X%5.1 51 1,230 | 2,350 73.5 412 16
TRFC20UU TRFC20GUU 5 20 0 40 o5 118 40 62 8 51 | 55X9x%5.1 59 25 25 1,400 | 2,740 98.0 752 20
TRFC25UU TRFC25GUU 6 25 —18 45 165 55 74 | 10 60 [6.6X11X6.1| 825 1,560 | 3,140 157 1,244 25
TRFC30UU TRFC30GUU 6 30 52 0 182 61 82 10 67 |6.6X11X6.1| 91 2,490 | 5490 | 297 1,636 30
TRFC35UU TRFC35GUU 6 35 0 60 —30 200 67 96 13 78 | 9x14x8.1 | 100 2,650 | 6,270 [ 373 2,580 35
TRFC40UU TRFC40GUU 6 40 21 65 230 77 | 101 13 83 | 9x14%x8.1 | 115 30 30 3,430 | 8,040 [ 553 2,950 40
TRFC50UU TRFC50GUU 6 50 85 0 290 97 | 129 18 107 [11X17X11.1] 145 6,080 | 15,900 |1,370 6,860 50
TRFC60UU TRFC60GUU 6 60 0/—25| 100 —35 310 104 | 144 18 122 |11xX17X11.1| 155 7,550 |20,000 [1,800 9,660 60

Outer cylinder is treated with electroless nickel plating. 1N=0.102kgf 1N - m=0.102kgf + m

* Seals-on-both-sides is standard.
** TRFC6: A-MT6x1  TRFC8: A-M6x1  TRFC10~30: A-M6F TRFC35~60: A-R1/8

C-66 C-67



NIPPON BENRING SLIDE BUSH

TRKC TYPE [ )
— Triple-Wide Intermediate Position Square Flange Type —
Mo
=
optional grease fitting ** mounting hole
part number structure YA 4
x G
>l o
example f=T{s Eﬁ_m - W
. |3
ajo|e
o
TRIXG 02 grease fitting L
blank: without ' (93]
inner contact diameter (dr) Q: grease fitting %
m
os]
retainer material seal %
blank: steel UU: seals on both sides T
G: resin ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 6 to 30.
. major dimensions grease basic load rating| allowable shaft
B U r:)t;n;t:lr dr D L flange fitting | eccentricity | nemendicuarty [dynamic| static |[static momentf mass |diameter
. . . L tolerance tolerance | +0.3 f Df K t [P.CD.| XXYXZ G C Co Mo
steel retainer resin retainer circuits
mm um mm um mm mm | mm | mm | mm | mm mm mm um um N N N-m g mm
TRKC 6UU TRKC 6GUU 4 6 0 15 |0/—18 51 17| 32| 25 5 24 | 35X6x3.1 | 20.5 323 530 8.2 58 6
TRKC 8UU TRKC 8GUU 4 8 —12 19 66 22| 40| 30 6 29 |4.5x75x41| 29 431 784 16.0 117 8
TRKC10UU TRKC10GUU 4 10 23 0 80 27| 43| 34 6 33 [45X7.5%X4.1| 38 20 20 588 | 1,100 27.0 207 10
TRKC12UU TRKC12GUU 4 12 0 26 —21 84 28| 46| 35 6 36 |4.5Xx7.5x4.1| 41 813 | 1,570 40.1 228 12
TRKC13UU TRKC13GUU 4 13 —15 28 90 30| 48| 37 6 38 |4.5%x7.5x4.1| 45 813 | 1,570 42.9 286 13
TRKC16UU TRKC16GUU 4 16 32 0 103 35| 54| 42 8 43 | 55X9%X5.1 | 51 1,230 | 2,350 73.5 376 16
TRKC20UU TRKC20GUU 5 20 0 40 —o5 118 40| 62| 50 8 51| 55%X9%x5.1| 59 25 25 1,400 | 2,740 98.0 714 20
TRKC25UU TRKC25GUU 6 25 —18 45 165 55| 74| 58| 10 60 [6.6X11X6.1| 82.5 1,560 | 3,140 | 157 1,163 25
TRKC30UU TRKC30GUU 6 30 52 0 182 61 82| 64| 10 67 [6.6X11X6.1| 91 2,490 | 5490 | 297 1,543 30
TRKC35UU TRKC35GUU 6 35 0 60 —30 200 67| 96| 75| 13 78 | 9x14x8.1 [ 100 2,650 | 6,270 [ 373 2,400 35
TRKC40UU TRKC40GUU 6 40 21 65 230 77 | 101 80| 13 83 | 9x14x81 [ 115 30 30 3,430 | 8,040 [ 553 2,510 40
TRKC50UU TRKC50GUU 6 50 85 0 290 97 | 129 | 100 | 18 | 107 [11x17X11.1| 145 6,080 |15,900 [1,370 6,400 50
TRKC60UU TRKC60GUU 6 60 0/—25| 100 —35 310 104 | 144 | 116 | 18 | 122 |[11X17X11.1] 155 7,550 |20,000 [1,800 9,200 60

Outer cylinder is treated with electroless nickel plating. 1N=0.102kgf 1N - m=0.102kgf + m

* Seals-on-both-sides is standard.
** TRKC6: A-MT6x1  TRKCS8: A-M6x1  TRKC10~30: A-M6F  TRKC35~60: A-R1/8
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SLIDE BUSH

TRF-E TYPE .y [ )

— Triple-Wide Round Flange Pilot End Type —

NIPPON B=eNRING

Mo
= X

optional grease fitting **

mounting hole
4

part number structure

eremole EREAENY -G-8

G

)

Df
C

grease fitting
blank: without
Q: grease fitting

TRF type

inner contact diameter (dr) with pilot end

retainer material seal

HSNg 3arns

blank: steel UU: seals on both sides
G: resin ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 6 to 30.
major dimensions rease basic load rating| allowable shaft
part number* e dr D : L flange gfitting eccentricity | pemendcuarty |dlynamic| staticg static moment| mass |diameter
. . . O.f ba_II tolerance tolerance | +0.3 f Df t |P.C.D.| XXYXZ G C Co Mo
steel retainer resin retainer circuits
mm um mm um mm mm | mm [ mm | mm mm mm um um N N N-m g mm
TRF 6UU-E TRF 6GUU-E 4 6 0 15 |0/—18 51 5 32 5 24 | 3.5X6X%3.1 20.5 323 530 8.2 66 6
TRF 8UU-E TRF 8GUU-E 4 8 —12 19 66 6 40 6 29 |45%x7.5%x4.1| 29 431 784 16.0 135 8
TRF10UU-E TRF10GUU-E 4 10 23 0 80 6 43 6 33 [45X7.5%4.1| 38 20 20 588 | 1,100 27.0 222 10
TRF12UU-E TRF12GUU-E 4 12 0 26 —21 84 6 46 6 36 |45%X7.5%X4.1| 41 813 | 1,570 40.1 248 12
TRF13UU-E TRF13GUU-E 4 13 —15 28 90 6 48 6 38 |45%X7.5%4.1| 45 813 | 1,570 42.9 308 13
TRF16UU-E TRF16GUU-E 4 16 32 0 103 8 54 8 43 | 5.5X9X%5.1 51 1,230 | 2,350 73.5 412 16
TRF20UU-E TRF20GUU-E 5 20 0 40 o5 118 8 62 8 51 | 55X9x%5.1 59 25 25 1,400 | 2,740 98.0 752 20
TRF25UU-E TRF25GUU-E 6 25 —18 45 165 10 74 | 10 60 [6.6X11X6.1| 825 1,560 | 3,140 157 1,244 25
TRF30UU-E TRF30GUU-E 6 30 52 0 182 10 82 10 67 |6.6X11X6.1| 91 2,490 | 5490 | 297 1,636 30
TRF35UU-E TRF35GUU-E 6 35 0 60 —30 200 13 96 13 78 | 9x14x8.1 | 100 2,650 | 6,270 [ 373 2,580 35
TRF40UU-E TRF40GUU-E 6 40 21 65 230 13 101 13 83 | 9x14%x8.1 | 115 30 30 3,430 | 8,040 [ 553 2,950 40
TRF50UU-E TRF50GUU-E 6 50 85 0 290 18 129 18 107 [11X17X11.1] 145 6,080 | 15,900 |1,370 6,860 50
TRF60UU-E TRF60GUU-E 6 60 0/—25| 100 —35 310 18 144 18 122 |[11X17X11.1| 155 7,550 |20,000 [1,800 9,660 60
Outer cylinder is treated with electroless nickel plating. 1N=0.102kgf 1N - m=0.102kgf - m
* Seals-on-both-sides is standard.
** TRF6: A-MT6x1  TRF8: A-M6x1  TRF10~30: A-M6F  TRF35~60: A-R1/8
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NIPPON B=eNRING

TRK-E TYPE

— Triple-Wide Square Flange Pilot End Type —

part number structure

examplem

TRK type

inner contact diameter (dr)

25/c|uufERQ)

grease fitting
blank: without
Q: grease fitting

with pilot end

retainer material
blank: steel
G: resin

seal
UU: seals on both sides
ZZ: doublelip-seals on both sides

Doublelip-seal is available for size 6 to 30.

part number* number dr Dmajor dlmenilons
. . . °.f ba_II tolerance tolerance | +0.3
steel retainer resin retainer circuits

mm um mm um mm

TRK 6UU-E TRK 6GUU-E 4 6 0 15 [0/—18 51
TRK 8UU-E TRK 8GUU-E 4 8 —12 19 66
TRK10UU-E TRK10GUU-E 4 10 23 0 80
TRK12UU-E TRK12GUU-E 4 12 0 26 —21 84
TRK13UU-E TRK13GUU-E 4 13 —15 28 90
TRK16UU-E TRK16GUU-E 4 16 32 0 103
TRK20UU-E TRK20GUU-E 5 20 0 40 _25 118
TRK25UU-E TRK25GUU-E 6 25 —18 45 165
TRK30UU-E TRK30GUU-E 6 30 52 0 182
TRK35UU-E TRK35GUU-E 6 35 0 60 —30 200
TRK40UU-E TRK40GUU-E 6 40 o1 65 230
TRK50UU-E TRK50GUU-E 6 50 85 0 290
TRK60UU-E TRK60GUU-E 6 60 0/—25| 100 —35 310

Outer cylinder is treated with electroless nickel plating.

* Seals-on-both-sides is standard.
** TRK6: A-MT6x1  TRK8: A-M6x1

TRK10~30: A-M6F

TRK35~60: A-R1/8

c-72

( M
Mo
T
. optional grease fitting ** mounting h°'i
< > _ G -
- =
T j o “
.|a
olo|e - B B ) ) ) L
o S
e
L
! 0
=
[}
m
@
c
93]
I
N J
grease basic load rating| allowable shaft
flange fitting | eccentricity | nemendicuarty [dynamic| static |[static momentf mass |diameter
f Df | K t [P.CD.| XXYXZ G (o} Co Mo
mm | mm | mm | mm | mm mm mm um um N N N-m g mm
5 32| 25 5 24 | 35X6X3.1 | 20.5 323 530 8.2 58 6
6 40| 30 6 29 |4.5x75x41| 29 431 784 16.0 117 8
6 | 43| 34 6 33 |45%X7.5x4.1| 38 20 20 588 | 1,100 27.0| 207 10
6 | 46| 35 6 36 [45X75%X4.1| 41 813 | 1,570 40.1 228 12
6 | 48| 37 6 38 [45X7.5%X4.1| 45 813 | 1,570 429| 286 13
8 54 | 42 8 | 43 [55%9%x51 | 51 1,230 | 2,350 735| 376 16
8 62| 50 8 51 | 55X9x51 | 59 25 25 1,400 | 2,740 98.0| 714 20
10 74| 58| 10 60 |66X11X6.1| 825 1,560 | 3,140 | 157 1,163 25
10 82| 64| 10 67 |66X11x6.1| 91 2,490 | 5490 | 297 1,543 30
13 9% | 75| 13 78 | 9x14x8.1 | 100 2,650 | 6,270 | 373 | 2,400 35
13 [ 101 | 80| 13 83 | 9x14x8.1 [ 115 30 30 3,430 | 8,040 | 553 | 2,510 40
18 | 129 | 100 | 18 | 107 |[11X17x11.1] 145 6,080 |15,900 [1,370 | 6,400 50
18 | 144 | 116 | 18 | 122 |[11Xx17x11.1] 155 7,550 |20,000 {1,800 | 9,200 60
1N=0.102kgf 1N - m=0.102kgf + m
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TQF-E TYPE [ )

— Round Flange Type with Pilot End —

grease fitting **

mounting hole x 4

Z f=—
> x| ~ G
part number structure A
examele [T EENY-B-E T &
5 o - - -
outer cylinder
surface treatment
blank: no surface treatment
SK: electroless nickel plating
LF: low temperature black chrome -t
treatment with fluoride coating
SB: black oxide
SC: industrial chrome plating
’ ) f t )
TQF type with pilot end L E
inner contact diameter (dr) <=l E
UU: seals on both sides %
resin retainer ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 16 to 30.
OB major dimensions grease fitting basic load rating shaft
part number* | of ball dr D L flange eccentricity |perpendicularity| dynamic static mass diameter
L tolerance tolerance| =+0.3 f Df t P.C.D. XXYXZ G (¢} Co
B mm um mm um mm mm mm mm mm mm mm Mum um N N g mm
TQF16GUU-E 4 16 0/—9 32 0 37 8 54 8 43 5.5X9%5.1 12 12 12 774 1,180 205 16
TQF20GUU-E 5 20 0 40 —19 42 8 62 8 51 5.5X9X%5.1 14 882 1,370 334 20
TQF25GUU-E 6 25 —10 45 59 10 74 10 60 6.6X11X6.1 20 15 15 980 1,570 568 25
TQF30GUU-E 6 30 52 0 64 10 82 10 67 6.6X11X6.1 21 1,570 2,740 737 30
TQF35GUU-E 6 35 0 60 —2o 70 13 96 13 78 9X14X8.1 23 20 20 1,670 3,140 1,170 35
TQF40GUU-E 6 40 —12 65 80 13 101 13 83 9X14X%X8.1 27 2,160 4,020 1,330 40
* Seals-on-both-sides is standard. 1N=0.102kgf

**TQF16G~25G : M3-1 grease fitting TQF30G~40G : A-M6X 1
Surface treatment is optional.
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TQK-E TYPE e [ )

— Square Flange Type with Pilot End —

grease fitting **
mounting hole x 4

VA
x| > G
part number structure 11T
example) I ESENT-B- o
5o — — -
outer cylinder
surface treatment
blank: no surface treatment
SK: electroless nickel plating
LF: low temperature black chrome N
treatment with fluoride coating
SB: black oxide
SC: industrial chrome plating
f t (]
TQK type with pilot end L %
m
inner contact diameter (dr) <=l E
UU: seals on both sides %
resin retainer ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 16 to 30.
OB major dimensions grease fitting basic load rating shaft
s e || af el dr D L flange eccentricity |perpendicularity| dynamic static mass diameter
P ey tolerance tolerance| =+0.3 f Df K t P.C.D. XXYXZ G (¢} Co
mm um mm um mm mm | mm [ mm | mm mm mm mm Mum um N N g mm
TQK16GUU-E 4 16 0/—9 32 0 37 8 54 | 42 8 43 5.5X9X5.1 12 12 12 774 1,180 170 16
TQK20GUU-E 5 20 0 40 —19 42 8 62 50 8 51 5.5X9%5.1 14 882 1,370 297 20
TQK25GUU-E 6 25 —10 45 59 10 74 | 58 10 60 6.6X11X6.1 20 15 15 980 1,570 490 25
TQK30GUU-E 6 30 52 0 64 10 82 | 64 10 67 6.6X11X6.1 21 1,570 2,740 639 30
TQK35GUU-E 6 35 0 60 —2o 70 13 9% | 75 13 78 9X14X8.1 23 20 20 1,670 3,140 989 35
TQK40GUU-E 6 40 —12 65 80 13 101 80 13 83 9X14X%8.1 27 2,160 4,020 1,040 40
* Seals-on-both-sides is standard. 1N=0.102kgf

**TQK16G~25G : M3-1 grease fitting TQK30G~40G : A-M6X1
Surface treatment is optional.
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NIPPON BENRING SLIDE BUSH

TQF-W-E TYPE [ )

— Round Flange Double-Wide Pilot End Type —

VA Mo
= > = G

part number structure s grease fitting **
example BT EE] [ (Y- 3-E3 o
50 - - 1
outer cylinder
surface treatment I
blank: no surface treatment
SK: electroless nickel plating
LF: low temperature black chrome
treatment with fluoride coating flt
TQFtype | SB: black oxide L
SC: industrial chrome plating »
inner contact diameter (dr) %
with pilot end m
resin retainer — %
UU: seals on both sides %
double-wide type ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 16 to 30.
number major dimensions grease basic load rating  pllowable static shaft
et e || el dr D L flange fitting  |eccentricity|perpendicularity| dynamic static moment mass diameter
P ey tolerance tolerance| =+0.3 f Df t P.C.D. XXYXZ G C Co Mo
mm um mm um mm mm mm mm mm mm mm Mum um N N N-m g mm
TQF16GWUU-E| 4 16 0/—9 32 0 70 8 54 8 43 5.5X9X%X5.1 35 15 15 1,230 2,350 19.7 317 16
TQF20GWUU-E| 5 20 0 40 —19 80 8 62 8 51 5.5X9X5.1 40 1,400 2,740 26.8 552 20
TQF25GWUU-E| 6 25 —12 45 112 10 74 10 60 6.6X11X6.1 56 20 20 1,560 3,140 43.4 916 25
TQF30GWUU-E| 6 30 52 0 123 10 82 10 67 6.6X11X6.1 61.5 2,490 5,490 82.8 1,217 30
TQF35GWUU-E| 6 35 0 60 —oo 135 13 96 13 78 9X14X%8.1 67.5 25 25 2,650 6,270 110 1,880 35
TQF40GWUU-E| 6 40 —15 65 151 13 101 13 83 9X14X%8.1 75.5 3,430 8,040 147 2,140 40
* Seals-on-both-sides is standard. 1N=0.102kgf 1N - m=0.102kgf - m

**TQF16G~25G : M3-1 grease fitting TQF30G~40G : A-M6X1
Surface treatment is optional.
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NIPPON BENRING SLIDE BUSH

TQK-W-E TYPE [ )
— Square Flange Double-Wide Pilot End Type —
><‘ Zz < > /@\
i G
part number structure t N grease fitting **
examelo T ESEIMY--E A g
alo - - - -
outer cylinder
surface treatment \
blank: no surface treatment
SK: electroless nickel plating
LF: low temperature black chrome
treatment with fluoride coating flt
HIELS - SB: black oxide L
SC: industrial chrome plating »
inner contact diameter (dr) %
with pilot end m
) : os]
resin retainer — c
UU: seals on both sides %
double-wide type ZZ: doublelip-seals on both sides
- J
Doublelip-seal is available for size 16 to 30.
number major dimensions grease basic load rating [allowable static shaft
et e || el dr D L flange fitting  |eccentricity |perpendicularity| dynamic static moment mass diameter
P ey tolerance tolerance| =+0.3 f Df K t P.C.D. XXYXZ G C Co Mo
mm um mm um mm mm | mm [ mm | mm mm mm mm Mum um N N N-m g mm
TQK16GWUU-E| 4 16 0/—10 32 0 70 8 54 | 42 8 43 5.5X9X%X5.1 35 15 15 1,230 2,350 19.7 282 16
TQK20GWUU-E| 5 20 0 40 —19 80 8 62 | 50 8 51 5.5X9X5.1 40 1,400 2,740 26.8 515 20
TQK25GWUU-E| 6 25 —12 45 112 10 74 | 58 10 60 6.6X11X6.1 56 20 20 1,560 3,140 43.4 838 25
TQK30GWUU-E| 6 30 52 0 123 10 82 | 64 10 67 6.6X11X6.1 61.5 2,490 5,490 82.8 1,120 30
TQK35GWUU-E| 6 35 0 60 —2o 135 13 9% | 75 13 78 9X14X%8.1 67.5 25 25 2,650 6,270 110 1,710 35
TQK40GWUU-E| 6 40 —15 65 151 13 101 80 13 83 9X14X%8.1 75.5 3,430 8,040 147 1,960 40
* Seals-on-both-sides is standard. 1N=0.102kgf 1N - m=0.102kgf - m

**TQK16G~25G : M3-1 grease fitting TQK30G~40G:A-M6X1
Surface treatment is optional.
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SLIDE BUSH

( N
KB TYPE (Euro Standard)
— Standard Type —
part number structure
examele [ER ERE Y
al A 5
specification
KB: standard
KBS: anti-corrosion
inner contact diameter (dr) »
%
m
retainer material seal w
blank: standard/steel blank: without seal %
anti-corrosion/stainless steel U: seal on one side T
G: resin UU: seals on both sides
- J
part number major dimensions radial basic load rating shaft
standard anti-corrosion number of dr D L B w D1 |eccentricity| clearance | dynamic | static mass |diameter
. . . stainless . . ball circuits tolerance tolerance tolerance tolerance (maximum) C Co
steel retainer [resin retainer . resin retainer
retainer mm um mm um mm mm mm mm mm mm um um N N g mm
KB 3 KB 3G KBS 3 KBS 3G 4 3 7 10 0 — = - - 10 69 105 1.4 3
KB 4 KB 4G KBS 4 KBS 4G 4 4 8 0 12 | —0.12 — - - - — 3 88 127 2 4
KB 5 KB 5G KBS 5 KBS 5G 4 5 + 8 12 - 8 22 145 1.1 11.5 206 265 11 5
KB 8 KB 8G KBS 8 KBS 8G 4 8 0 16 25 16.5 1.1 15.2 265 402 22 8
KB10 KB10G KBS10 KBS10G 4 10 19 0 29 0 22 0 1.3 18 12 372 549 36 10
KB12 KB12G KBS12 KBS12G 4 12 22 — 9 32 | —0.2 229 | —0.2 1.3 21 - 4 510 784 45 12
KB16 KB16G KBS16 KBS16G 4 16 + 9 26 36 24.9 1.3 24.9 578 892 60 16
KB20 KB20G KBS20 KBS20G 5 20 -1 32 0 45 &l 1.6 30.3 — 6 862 1,370 102 20
KB25 KB25G KBS25 KBS25G 6 25 +11 40 —11 58 441 1.85 37.5 15 980 1,570 235 25
KB30 KB30G KBS30 KBS30G 6 30 -1 47 68 0 52.1 0 1.85 44.5 _ 8 1,570 2,740 360 30
KB40 KB40G KBS40 KBS40G 6 40 +13 62 0 80 | —0.3 60.6 | —0.3 2.15 59 17 2,160 4,020 770 40
KB50 KB50G KBS50 KBS50G 6 50 — 75 —13 100 77.6 2.65 72 —13 3,820 7,940 | 1,250 50
KBGO0 KB60G KBS60 KBS60G 6 60 90 0 125 0 101.7 0 3.15 86.5 20 4,700 9,800 | 2,220 60
KB80 - - - 6 80 +16/—4 120 —15 165 | —0.4 | 1337 | —04 415 | 116 —20 7,350 16,000 | 5,140 80

1N=0.102kgf
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SLIDE BUSH

( N
KB-AJ TYPE (Euro Standard)
— Clearance Adjustable Type —
L
part number structure B
example [T ES E M-I
o A -
specification
KB: standard
KBS: anti-corrosion
clearance-adjustable
inner contact diameter (dr) »
%
m
retainer material seal w
blank: standard/steel blank: without seal %
anti-corrosion/stainless steel U: seal on one side T
G: resin UU: seals on both sides
- J
part number major dimensions basic load rating shaft
standard anti-corrosion number of dr D L B w D1 h eccentricity*| dynamic | static mass |diameter
. . . stainless . . ball circuits tolerance * tolerance * tolerance tolerance (o} Co
steel retainer [resin retainer . resin retainer
retainer mm um mm um mm mm mm mm mm mm mm um N N g mm
- KB 5G-AJ - KBS 5G-AJ 4 5 12 0 22 14.5 1.1 11.5 1 206 265 10 5
= KB 8G-AJ = KBS 8G-AJ 4 8 + 8 16 — 8 25 16.5 1.1 15.2 1 265 402 19.5 8
= KB10G-AJ = KBS10G-AJ 4 10 0 19 0 29 0 22 0 1.3 18 1 12 372 549 29 10
KB12-AJ |KB12G-AJ |KBS12-AdJ |[KBS12G-AJ 4 12 22 _ 9 32 | —0.2 229 | —0.2 1.3 21 1.5 510 784 44 12
KB16-AJ [KB16G-AJ KBS 16-AJ |KBS16G-AJ 4 16 + 9 26 36 24.9 1.3 24.9 1.5 578 892 59 16
KB20-AJ [KB20G-AJ |KBS20-AJ |KBS20G-AJ 5 20 -1 32 0 45 31.5 1.6 30.3 2 862 1,370 100 20
KB25-AJ |KB25G-AJ | KBS25-AdJ |[KBS25G-AJ 6 25 +11 40 —11 58 441 1.85 37.5 2 15 980 1,570 230 25
KB30-AJ [KB30G-AJ |KBS30-AJ |KBS30G-AJ 6 30 -1 47 68 0 521 0 1.85 445 2 1,570 2,740 355 30
KB40-AJ |KB40G-AJ |KBS40-AJ |KBS40G-AJ 6 40 +13 62 0 80 | —0.3 60.6 | —0.3 2.15 59 3 17 2,160 4,020 758 40
KB50-AJ [KB50G-AJ |[KBS50-AJ |KBS50G-AJ 6 50 - 75 —13 100 77.6 2.65 72 3 3,820 7,940 | 1,230 50
KB60-AJ |KB60G-AJ |[KBS60-AJ |KBS60G-AJ 6 60 90 0 125 0 101.7 0 3.15 86.5 3 20 4,700 9,800 | 2,170 60
KB80-AJ - - - 6 80 +16/—4 120 —15 165 | —0.4 | 1337 | —0.4 4.15 116 3 7,350 16,000 | 5,000 80
* Accuracy is measured prior to machining clearance slit. 1N=0.102kgf
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NIPPON B=eNRING

SLIDE BUSH

( N
KB-0OP TYPE (Euro standard)
— Open Type —
L
B
part number structure
W W
example [EE EE] [E Y- [F13 T Bl
pooeessdll
ol a ‘ _
©
specification L—H |
KB: standard
KBS: anti-corrosion
open type
inner contact diameter (dr) 6 »
%
m
retainer material seal w
blank: standard/steel blank: without seal %
anti-corrosion/stainless steel U: seal on one side T
G: resin UU: seals on both sides
- J
part number major dimensions basic load rating shaft
standard anti-corrosion number of dr D L B w D1 h 06  |eccentricity*|dynamic| static | mass |diameter
. . . stainless . . ball circuits tolerance * tolerance * tolerance tolerance C Co
steel retainer [resin retainer . resin retainer
retainer mm um mm um mm mm mm mm mm mm mm um N N g mm
- KB10G-OP - KBS10G-0P 3 10 + 8 19 0 29 22 1.3 18 6.8 80° 372 549 23 10
KB12-0OP [KB12G-0P |KBS 12-0P | KBS12G-0P 3 12 0 22 _ 9 32 0 22.9 0 1.3 21 7.5 78° 12 510 784 35 12
KB16-OP |[KB16G-OP |KBS 16-0OP | KBS16G-0P 3 16 + 9 26 36 | —0.2 249 | —0.2 1.3 249 | 10 78° 578 892 48 16
KB20-0P |[KB20G-0P|KBS20-0P | KBS20G-0P 4 20 -1 32 0 45 31.5 1.6 30.3| 10 60° 862 1,370 84 20
KB25-0P |KB25G-0P | KBS25-0P | KBS25G-0P 5 25 +11 40 —11 58 441 1.85 375| 125 60° 15 980 1,570 195 25
KB30-OP |KB30G-OP |KBS30-0OP | KBS30G-0P 5 30 -1 47 68 0 52.1 0 1.85 44.5| 125 50° 1,570 2,740 309 30
KB40-0OP |[KB40G-0OP |KBS40-0P | KBS40G-0P 5 40 +13 62 0 80 | —03 60.6 | —0.3 2.15 59 16.8 50° 17 2,160 | 4,020 665 40
KB50-OP |KB50G-0OP | KBS50-0OP | KBS50G-0P 5 50 -5 75 —13 100 77.6 2.65 72 21 50° 3,820 | 7,940 | 1,080 50
KB60-OP |KB60G-OP | KBS60-0OP | KBS60G-0P 5 60 90 0 125 0 101.7 0 3.15 86.5| 27.2 54° 20 4,700 | 9,800 | 1,900 60
KB80-0P - - - 5 80 +16/—4 120 —15 165 | —04 | 1337 | —04 415 | 116 36.3 54° 7,350 | 16,000 | 4,380 80
* Accuracy is measured prior to machining open slit. 1N=0.102kgf
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NIPPON BeNRING SLIDE BUSH
KB-W TYPE Euro standard) B . N

— Double-Wide Type —

Mo
=
part number structure L
examele [T ESE M 8
al o
specification
KB: standard
KBS: anti-corrosion
inner contact diameter (dr) E:_:‘a?‘:k: without seal »
UU: seals on both sides 5
retainer material Q
blank: standard/steel 5
anti-corrosion/stainless steel T
G: resin double-wide type
- J
part number major dimensions basic load rating | allowable shaft
standard anti-corrosion number of dr D L B w D1 eccentricity| dynamic | static [staticmoment| mass |diameter
. . . stainless . . ball circuits tolerance tolerance tolerance tolerance (o} Co Mo
steel retainer [resin retainer . resin retainer
retainer mm Mum mm um mm mm mm mm mm mm Mum N N N-m g mm
KB 8W | KB 8GW | KBS 8W [KBS 8GW 4 8 + 9 16 0/—9 46 33 1.1 15.2 421 804 4.3 40 8
KB12W | KB12GW | KBS12W [KBS12GW 4 12 -1 22 0 61 0 45.8 0 1.3 21 15 813 1,570 11.7 80 12
KB16W | KB16GW | KBS16W |[KBS16GW 4 16 +11 26 -1 68 | —0.3 49.8 | —0.3 1.3 24.9 921 1,780 14.2 115 16
KB20W | KB20GW | KBS20W |KBS20GW 5 20 -1 32 0 80 61 1.6 30.5 1,370 2,740 25.0 180 20
KB25W | KB25GW | KBS25W |KBS25GW 6 25 +13 40 —13 112 82 1.85 38 17 1,570 3,140 44.0 430 25
KB30OW | KB3OGW | KBS30W |KBS30GW 6 30 - 2 47 123 0 104.2 0 1.85 44.5 2,500 5,490 78.9 615 30
KB40W | KB40GW | KBS40W [KBS40GW 6 40 +16 62 0 151 —04 121.2 | 04 2.15 59 20 3,430 8,040 | 147 1,400 40
KB50OW | KB50GW | KBS50W |KBS50GW 6 50 — 4 75 —15 192 : 155.2 : 2.65 72 6,080 15,900 | 396 2,320 50
KB6OW | KB60OGW | KBS60W |KBS60GW 6 60 90 0/—20 209 170 3.15 86.5 25 7,550 20,000 | 487 3,920 60

1N=0.102kgf 1N - m=0.102kgf *+ m
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SLIDE BUSH
KBF TYPE (Euro Standard) e -

— Round Flange Type —

N

mounting hole x 4

part number structure

SEU cas (25 6 luuls

=
X
W
il

Y]

D
dr
P.C.D.
Df

outer cylinder

surface treatment

blank: no surface treatment

SK: electroless nickel plating 1.

SeEsifiesiEn LF: low temperature black chrome
treatment with fluoride coating

KBF: standard . h p
- - . SB: black oxide (not available on t
KBSF: anti-corrosion anti-corrosion type)

SC: industrial chrome plating L
inner contact diameter (dr) »
%
m
retainer material w
blank: standard/steel seal %
anti-corrosion/stainless steel blank: without seal T
G: resin UU: seals on both sides
- J
part number DT major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L flange eccentricity icularity| dynamic |  static mass |diameter
. . . stainless . . L tolerance tolerance | +0.3 Df t P.C.D. XXYXZ (¢} Co
steel retainer |resin retainer ] resin retainer | circuits
retainer mm um mm um mm mm mm mm mm um um N N g mm
- KBF 5G - KBSF 5G 4 5 +8 12 0 22 28 5 20 3.5X6X3.1 206 265 26 5
KBF 8 KBF 8G | KBSF 8 |KBSF 8G 4 8 0 16 —13 25 32 5 24 3.5X6X3.1 12 12 265 402 41 8
KBF12 KBF12G | KBSF12 |KBSF12G 4 12 22 0 32 42 6 32 4.5X7.5X4.1 510 784 80 12
KBF16 KBF16G | KBSF16 |KBSF16G 4 16 + 9 26 —16 36 46 6 36 45X7.5X4.1 578 892 103 16
KBF20 KBF20G | KBSF20 | KBSF20G 5 20 -1 32 0 45 54 8 43 5.5X9X5.1 862 1,370 182 20
KBF25 KBF25G | KBSF25 | KBSF25G 6 25 +11 40 —19 58 62 8 51 5.5X9X5.1 15 15 980 1,570 335 25
KBF30 KBF30G | KBSF30 | KBSF30G 6 30 -1 47 68 76 10 62 6.6X11X6.1 1,570 2,740 560 30
KBF40 KBF40G | KBSF40 | KBSF40G 6 40 +13 62 0 80 98 13 80 9X14x8.1 17 17 2,160 4,020 1,175 40
KBF50 KBF50G | KBSF50 | KBSF50G 6 50 - 75 —22 100 112 13 94 9X14X%8.1 3,820 7,940 1,745 50
KBF60 KBF60G | KBSF60 | KBSF60G 6 60 90 0 125 134 18 112 11X17x11.1 20 20 4,700 9,800 3,220 60
KBF80 - - - 6 80 [+16/—4| 120 —25 165 164 18 142 11X17Xx11.1 7,350 | 16,000 6,420 80
1N=0.102kgf

C-90 C-91



SLIDE BUSH

( N
KBK TYPE (Euro standard) '- :
— Square Flange Type — y/
z
T mounting hole x 4
part number structure
=< 1
S s [2lclubsk _ i
a
ol 5 B B — OB
: o
outer cylinder
surface treatment
blank: no surface treatment
SK: electroless nickel plating N
ificati LF: low temperature black chrome
E%?g' I[t:a ‘g” . treatment with fluoride coating
KBSk$ Elmotelr ) SB: black oxide (nat available on t
- anti-corrosion anti-corrosion type) T
SC: industrial chrome plating L
inner contact diameter (dr) »
5
m
retainer material w
blank: standard/steel seal %
anti-corrosion/stainless steel blank: without seal T
G: resin UU: seals on both sides
- J
part number DT major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L flange eccentricity icularity| dynamic |  static mass |diameter
. . . stainless . . L tolerance tolerance | +0.3 Df K t P.C.D. XXYXZ (¢} Co
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm mm mm mm mm um um N N g mm
- KBK 5G - KBSK 5G 4 5 +8 12 0 22 28 22 5 20 3.5X6X3.1 206 265 20 5
KBK 8 KBK 8G | KBSK 8 |KBSK 8G 4 8 0 16 —13 25 32 25 5) 24 3.5X6X%3.1 12 12 265 402 33 8
KBK12 KBK12G | KBSK12 [KBSK12G 4 12 22 0 32 42 32 6 32 4.5X7.5X4.1 510 784 64 12
KBK16 KBK16G | KBSK16 [KBSK16G 4 16 + 9 26 —16 36 46 35 6 36 4.5X7.5X4.1 578 892 90 16
KBK20 KBK20G | KBSK20 |KBSK20G 5 20 -1 32 0 45 54 42 8 43 5.5X9%5.1 862 1,370 147 20
KBK25 KBK25G | KBSK25 |[KBSK25G 6 25 +11 40 —19 58 62 50 8 51 5.5X9X5.1 15 15 980 1,570 295 25
KBK30 KBK30G | KBSK30 |[KBSK30G 6 30 -1 47 68 76 60 10 62 6.6X11X6.1 1,570 2,740 465 30
KBK40 KBK40G | KBSK40 |[KBSK40G 6 40 +13 62 0 80 98 75 13 80 9X14X%X8.1 17 17 2,160 4,020 975 40
KBK50 KBK50G | KBSK50 |[KBSK50G 6 50 - 75 —22 100 112 88 13 94 9X14X%8.1 3,820 7,940 1,545 50
KBK60 KBKB60G | KBSK60 |KBSKB0G 6 60 90 0 125 134 106 18 112 11X17X11.1 20 20 4,700 9,800 2,780 60
KBK80 - - - 6 80 [+16/—4] 120 —25 165 164 136 18 142 11X17X11.1 7,350 16,000 5,920 80
1N=0.102kgf

C-92 C-93



NIPPON B=eNRING

KBF-W TYPE (Euro standard)

— Round Flange Double-Wide Type —

part number structure

exampleE

specification

KBF: standard
KBSF: anti-corrosion

inner contact diameter (dr)

retainer material
blank: standard/steel

anti-corrosion/stainless steel

5]G|w|uugsK|

outer cylinder

surface treatment

blank: no surface treatment

SK: electroless nickel plating

LF: low temperature black chrome
treatment with fluoride coating

SB: black oxide (not available on
anti-corrosion type)

SC: industrial chrome plating

seal
blank: without seal
UU: seals on both sides

SLIDE BUSH

G: resin double-wide type
part number major dimensions
standard anti-corrosion LIoE7 dr D L
f of ball
. . . stainless . . L tolerance tolerance | +0.3
steel retainer |resin retainer ] resin retainer | circuits
retainer mm um mm um mm
KBF 8W | KBF 8GW | KBSF 8W |[KBSF 8GW 4 8 + 9 16 [0/—13 46
KBF12W | KBF12GW | KBSF12W [KBSF12GW 4 12 -1 22 0 61
KBF16W | KBF16GW | KBSF16W |[KBSF16GW 4 16 +11 26 —16 68
KBF20W | KBF20GW | KBSF20W |KBSF20GW 5 20 -1 32 0 80
KBF25W | KBF25GW | KBSF25W |[KBSF25GW 6 25 +13 40 —19 112
KBF30W | KBF30GW | KBSF30W |[KBSF30GW 6 30 - 2 47 123
KBF40W | KBF40GW | KBSF40W [KBSF40GW 6 40 +16 62 0 151
KBF50W | KBFS50GW | KBSF50W |[KBSFS0GW 6 50 — 4 75 —22 192
KBF60OW | KBFEOGW | KBSF60W |KBSFE6OGW 6 60 90 [0/—25| 209

C-94

~
Mo
= mounting hole
Ze x 4
d
ol x5 ol s
© o [=)]
Sl
L
J
basic load rating | allowable shaft
flange eccentricity [pependicularity| dynamic | static | static moment| mass | diameter
Df t P.C.D XXYXZ C Co Mo
mm mm mm mm Mum Mum N N N-m g mm
32 5 24 3.5X6X3.1 421 804 4.3 59 8
42 6 32 4.5X7.5X4.1 15 15 813 1,570 11.7 110 12
46 6 36 4.5X7.5X41 921 1,780 14.2 160 16
54 8 43 5.5X9X5.1 1,370 2,740 25.0 260 20
62 8 51 5.5X9X%5.1 17 17 1,570 3,140 44.0 540 25
76 10 62 6.6X11X6.1 2,500 5,490 78.9 815 30
98 13 80 9X14%8.1 20 20 3,430 8,040 | 147 1,805 40
112 13 94 9X14X%8.1 6,080 15,900 | 396 2,820 50
134 18 112 11X17X11.1 25 25 7,550 20,000 | 487 4,920 60
1N=0.102kgf 1N - m=0.102kgf - m
C-95
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SLIDE BUSH
KBK-W TYPE (Euro Standard) ‘ N

— Square Flange Double-Wide Type —

|

y

mounting hole
4

part number structure

erempie [ EA ETINH-EX < f

D
dr
Ly
P.C.D.
Df

outer cylinder ]
surface treatment
blank: no surface treatment

| 1]

SK: electroless nickel plating
LF: low temperature black chrome

g treatment with fluoride coating
E%%Ifsligﬁggrd SB: black oxide (not available on

KBSK: anti-corrosion anti-corrosion type) ~

SC: industrial chrome plating L
inner contact diameter (dr) »
seal =
blank: without seal %
retainer material UU: seals on both sides m
blank: standard/steel 5
anti-corrosion/stainless steel T
G: resin double-wide type
- J
part number DT major dimensions basic load rating | allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity [perpendicularity) dynamic | static  |static moment| mass | diameter
. . . stainless . . L tolerance tolerance | +0.3 Df K t |P.C.D.| XXYXZ C Co Mo
steel retainer |resin retainer ] resin retainer | circuits
retainer mm um mm um mm mm | mm [ mm | mm mm Mum Mum N N N-m g mm
KBK 8W |KBK 8GW [KBSK 8W KBSK 8GW 4 8 + 9 16 0/—13 46 32 25 5 24 | 3.5X6X%3.1 421 804 4.3 51 8
KBK12W [KBK12GW [KBSK12W |[KBSK12GW 4 12 -1 22 0 61 42 32 6 32 |4.5%X7.5%41 15 15 813 1,570 11.7 90 12
KBK16W |KBK16GW |[KBSK16W KBSK16GW 4 16 +11 26 —16 68 46 35 6 36 [4.5X7.5X4.1 921 1,780 14.2 135 16
KBK20W | KBK20GW |[KBSK20W |[KBSK20GW 5 20 -1 32 0 80 54 42 8 43 | 55%X9%5.1 1,370 2,740 25.0 225 20
KBK25W | KBK25GW |[KBSK25W [KBSK25GW 6 25 +13 40 —19 112 62 50 8 51 | 55X9X%5.1 17 17 1,570 3,140 44.0 500 25
KBK30W | KBK30GW |[KBSK30W [KBSK30GW 6 30 - 2 47 123 76 60 | 10 62 |6.6X11X6.1 2,500 5,490 78.9 720 30
KBK40W | KBK40GW |[KBSK40W |[KBSK40GW 6 40 +16 62 0 151 98 75 | 13 80 | 9x14x8.1 20 20 3,430 8,040 | 147 1,600 40
KBK50W | KBK50GW |[KBSK50W [KBSK50GW 6 50 — 4 75 —22 192 112 88 | 13 94 | 9x14x8.1 6,080 15,900 | 396 2,620 50
KBKB0OW | KBKE6OGW | KBSKB0OW |[KBSK60GW 6 60 90 0/—25| 209 134 | 106 18 112 [11X17X11.1 25 25 7,550 20,000 | 487 4,480 60

1N=0.102kgf 1N - m=0.102kgf *+ m

C-96 C-97



NIPPON BENRING SLIDE BUSH

( M)

KBFC TYPE (Euro Standard)

— Center Mount Round Flange Type —

£z Z T mounting hole
4

part number structure

eremple [EER ER EINH-EX < f

é
I
\
P.C.D.
Df

outer cylinder
surface treatment

specification blank: no surface treatment
KBFC: standard SK: electroless nickel plating
KBSFC: anti-corrosion LF: low temperature black chrome f t
treatment with fluoride coating
) ; SB: black oxide (not available on L
inner contact diameter (dr) anti-corrosion type) »
SC.: industrial chrome plating %
retainer material Q
blank: standard/steel seal %
anti-corrosion/stainless steel blank: without seal T
G: resin UU: seals on both sides
- J
part number DT major dimensions basic load rating| allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity|peendicularty [dynamic| static |[static moment| mass | diameter
. . . stainless . . L tolerance tolerance | +0.3 f Df t P.C.D. XXYXZ (o} Co Mo
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm mm mm mm mm um um N N N-m g mm
KBFC 8 | KBFC 8G | KBSFC 8 |KBSFC 8G 4 8 + 9 16 0/—13 46 20.5 32 5 24 3.5X6X3.1 421 804 4.3 59 8
KBFC12 | KBFC12G | KBSFC12 |[KBSFC12G 4 12 -1 22 0 61 27.5 42 6 32 4.5X7.5X4.1 15 15 813 1,570 11.7 110 12
KBFC16 | KBFC16G | KBSFC16 |KBSFC16G 4 16 +11 26 —16 68 31 46 6 36 4.5X7.5X4.1 921 1,780 14.2 160 16
KBFC20 | KBFC20G | KBSFC20 | KBSFC20G 5 20 -1 32 0 80 36 54 8 43 5.5X9%5.1 1,370 2,740 | 25.0 260 20
KBFC25 | KBFC25G | KBSFC25 | KBSFC25G 6 25 +13 40 —19 112 52 62 8 51 5.5X9%5.1 17 17 1,570 3,140 | 440 540 25
KBFC30 | KBFC30G | KBSFC30 |KBSFC30G 6 30 - 2 47 123 56.5 76 10 62 6.6X11X%6.1 2,500 5490 | 789 815 30
KBFC40 | KBFC40G | KBSFC40 | KBSFC40G 6 40 +16 62 0 151 69 98 13 80 9X14X8.1 20 20 3,430 8,040 | 147 1,805 40
KBFC50 | KBFC50G | KBSFC50 | KBSFC50G 6 50 — 4 75 —22 192 89.5 112 13 94 9X14X%X8.1 6,080 [ 15,900 | 396 2,820 50
KBFC60 | KBFC60G | KBSFC60 | KBSFC60G 6 60 90 0/—25| 209 95.5 134 18 112 11X17X11.1 25 25 7,550 [20,000 | 487 4,920 60

1N=0.102kgf 1N - m=0.102kgf *+ m

C-98 C-99



SLIDE BUSH

( N
KBKC TYPE (uro Standard) ——
— Center Mount Square Flange Type — - :
Mo
/—Z\ mounting hole
part number structure I 4
>
examele [ERTE R EIIY-ER <
| a
ols s s s =95
o
outer cylinder
surface treatment
specification blank: no surface treatment
KBKC: standard SK: electroless nickel plating
KBSKC: anti-corrosion LF: low temperature black chrome f t
treatment with fluoride coating
) ; SB: black oxide (not available on L
inner contact diameter (dr) anti-corrosion type) »
SC: industrial chrome plating %
retainer material g
blank: standard/steel seal %
anti-corrosion/stainless steel blank: without seal T
G: resin UU: seals on both sides
- J
part number DT major dimensions basic load rating| allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity|pemendiculaity [dynamic| static [static momentf mass | diameter
. . . stainless . . L tolerance tolerance | +0.3 f Df K t |P.C.D.| XXYXZ (o} Co Mo
steel retainer |resin retainer . resin retainer | circuits
retainer mm um mm um mm mm | mm [ mm [ mm | mm mm um um N N N-m g mm
KBKC 8 | KBKC 8G |KBSKC 8 KBSKC 8G 4 8 + 9 16 0/—13 46 20.5 32 25 5 24 | 3.5X6X%X3.1 421 804 4.3 51 8
KBKC12 | KBKC12G | KBSKC12 |[KBSKC12G 4 12 -1 22 0 61 27.5 42 32 6 32 | 45X7.5%4.1 15 15 813 1,570 11.7 90 12
KBKC16 | KBKC16G |KBSKC16 |[KBSKC16G 4 16 +11 26 —16 68 31 46 35 6 36 | 45X7.5%X4.1 921 1,780 14.2 135 16
KBKC20 | KBKC20G | KBSKC20 |[KBSKC20G 5 20 -1 32 0 80 36 54 42 8 43 | 55%X9x%5.1 1,370 2,740 | 25.0 225 20
KBKC25 | KBKC25G | KBSKC25 |KBSKC25G 6 25 +13 40 —19 112 52 62 50 8 51 5.5X9X%5.1 17 17 1,570 3,140 | 440 500 25
KBKC30 | KBKC30G | KBSKC30 |KBSKC30G 6 30 - 2 47 123 56.5 76 60 10 62 | 6.6X11X6.1 2,500 5490 | 789 720 30
KBKC40 | KBKC40G | KBSKC40 |[KBSKC40G 6 40 +16 62 0 151 69 98 75 13 80 | 9X14x8.1 20 20 3,430 8,040 | 147 1,600 40
KBKC50 | KBKC50G | KBSKC50 |KBSKC50G 6 50 — 4 75 —22 192 89.5 | 112 88 13 94 | 9X14Xx8.1 6,080 [ 15,900 | 396 2,620 50
KBKC60 | KBKC60G | KBSKC60 |KBSKC60G 6 60 90 0/—25| 209 95.5 | 134 | 106 18 112 | 11X17X11.1 25 25 7,550 [20,000 | 487 4,480 60

1N=0.102kgf 1N - m=0.102kgf *+ m

C-100 C-101



SLIDE BUSH
SW TYPE (nch Standard) s .

— Standard Type —

\\ (Y g .
part number structure |

ol a S
examoe TR EHEEIY-E |
L
B
Tw Wl
accuracy grade
blank: high T T
e P: precision (o
specification ) - - - - I
SW: standard 3 Precision grade is n?t available for the self-aligning type.
) i f sea e
SR BT BOTTORION blank: without seal g
) U: seal on one side [ I R I I - 5lA o
size UU: seals on both sides R ‘ T @
*Seals are not available on SWS2 and SWS3. [ g
retainer material ‘ w
blank: standard/steel self aligning LH | %
anti-corrosion/stainless steel blank: non self aligning | T
G: resin R: self aligning L GR type )
% Self-aligning is available only with resin retainer for size 4 to 32 of carbon steel cylinder.
partnumber majordimensions . radial | basicloadrating shaft
standard anti-corrosion r;l;n;t;ﬁr dr D L B W D1 CEEIEE] clearance |[dynamic| static | mass |diameter
steel e, stainless resin circuts inch | tolerance inch/(um)| inch |tolerance inch |tolerance| inch [tolerance| inch inch |precision| high |(maximum) C Co inch
retainer retainer | retainer (mm) _|[precision| high (mm) _[inch/(um) (mm) _|inch/(mm)[ (mm) |inch/(mm)| (mm) | (mm) [inch/(um)|inch/(um)inch/(um)| N N g (mm)
.1250 3125 .5000 .3681 .0280| .2902 —.0001 1/8
- - - SWS2 | SWS2G | 4 | 6179 _  |_ s00mel 7.8 0o0as (12.700) (9.35) ©0710)| 7370| _ | 0003 “(=2) 59 76| 28| 3475)
_ _ _ SWs3 SWS3G 4 .1875 : (—8) 3750 (—9) .5625 4311 .0280| .3520 ®) o1 110 36 3/16
(4.763) (9.525) (14.275) (10.95) (0.710)| (8.940) | (4.763)
.2500 .5000 0 .7500 5110 .0390| .4687 —.0001 1/4
Sw4 | SWAG | SWAGR | SWS4 | SWS4G | 4 | 35y (12.700)| ~ 9% (19.050) 0| (1298 0| (0.992)|(11.906) (—3)| 206] 5| 95| a5
.3750 .6250 .8750| —.008 [ .6358| —.008 [ .0390| .5880 3/8
SWE | SWEG | SWBGR | SWSE | SWSEG | 4 | 9555 — 00020 | — 000ag | 15:875) 0 (22.225)| (—0.2)| (16.15)| (=0.2)| (0.992)|(14.935)| 0003|0005 225 314 181 (9.525)
5000 - s 8750 _ 1.2500 9625 .0459| .8209 (8) (12) 1/2
SW8 | SW8G | SW8GR | SWS8 | SWS8G | 4 |ua700| (70 (=9 (2205|0000 (31.750) (24.46) (1.168) |(20.853) —oo01| >0 841 *l2700)
625 1.1250 1.5000 1.1039 0559 1.0590 (—4) 5/8
el e e e I (28.575) (38.100) (28.04) (1.422) (26.899) 774l 11801 85)(45.675)
.7500 1.2500 1.6250 1.1657 .0559| 1.1760 3/4
SWi2 | SW12G |SW12GR| SWS12 |SWS12G| 5 | (9050 — 00030 | — 0004981750 _ 00 0 (41.275) (29.61) (1.422)|29.870)| .0004| 0006 |—.0002| 2| 30| 1%%|(19050)
SW16 | SW16G [SW1BGR| SWS16 [swsS16G| 6 | 0001 “(Z7| ‘(=10 258251 “(=1g) 2.2500 Ty 06791 146871 (10)|  (15)| (=6)|  ggg| 1570] 220 1
(25.400) (39.688) (57.150) (44.57) (1.727) | (37.306) ’ (25.400)
1.2500 2.0000 2.6250 2.0047 .0679| 1.8859 1-1/4
swao SW20C | SW20GR | SWS20 [SWS20G| 6 (31.750) 0 0 (50.800) _0007(5) (66.675) 0| (50.92) 0| (1.727)|(47.904)| .0005| .0008 |—.0003 1570 2740 465 (31.750)
1.5000| _ 23750 3.0000| —.012[ 2.4118| —.012[ .0859| 2.2389 (12) (20)| (—8) 1172
sw24 SW24G | SW24GR | SWS24 |SWS24G| 6 (38.100) .0(()3385) —((3301520) (60.325) (—19) 76.200)| (—0.3)| ©1.26)| (—0.3)| (2.184)|(56.870) 2,180| 4,020 720 (38.100)
2.0000 3.0000 4.0000 3.1917 1029 2.8379 2
swaz2 SW32G | SW32GR | SWS32 | SWS32G| 6 (50.800) (76.200) 0 (101.600) (81.07) (2.616)|(72.085) —(.0005) 3820) 7940 1,310 (50.800)
_ _ _ _ 2.5000 3.7500 | _ 5.0000 3.9760 1200 3.5519| ooo7| .0010| (—13 2-1/2
SLo 6 |e3s00| .0 0| 95250 %5 (127,000 (100.99) (3.048)[90.220)| " (17)| " (25) 4700| 10.000] 2600 (g3 500)
Swas _ _ _ _ 6 | 30000) 00 —-00060 4 50000 6.0000 0| 2726 0| .1200[ 23100 7350 16000 4380 3
(76.200) (=19 (114.300) - (152400)| _ 6 (120.00)| _ (9| (3.048)|(109470 —0008| " : =801 (76.200)
_ _ _ _ 4.0000( _ __of _ _ 0f 6.0000| _ 8.0000( ,_° 6.258| (_- .1389| 5745 .0008 | .0012| (—20) 4
swea 6 |ao1600)| ~998] ~09%%| (152400 ~ V58 (203200 0% | (15895)| 0| (3.530)| 145928 (20| ~(30) 14,100 34,8001 10,2001 (144 6og)

1N=0.225Ibf 1kg=2.205lbs
c-102 C-103



SLIDE BUSH

4 )
SW-AJ TYPE (inch standard) ]
— Clearance Adjustable Type — B
part number structure
[m) g -
evemele S F B 10T °
L
B
aTW WT
specification —r
SW: standard H H
SWS: anti-corrosion clearance-adjustable .
0
. seal o
size blank: without seal o [ Aalg w
U: seal on one side T f‘"‘ T %
UU: seals on both sides I m
retainer material | an ©
blank: standard/steel self aligning I %
anti-corrosion/stainless steel blank: non self aligning _H | T
G: resin R: self aligning 3 GF‘K f
type
#Self-aligning is available only with resin retainer for size 8 to 32 of carbon steel cylinder. N\ J
partnumber —— majordimensions basicloadrating shaft
standard anti-corrosion ofball dr D L B w D1 h eccentricity* | dynamic | static mass | diameter
osEE e stainless T et inch tolerance * inch tolerance * inch |tolerance| inch [tolerance| inch inch inch inch (o} Co inch
retainer u (mm) _|inch/(um)| (mm) |inch/(um) (mm) |inch/(mm)[ (mm) |inch/(mm)| (mm) | (mm) | (mm) (um) N N g (mm)
- _ - - _ .2500 .5000 _ 0 .7500 5100 .0390 4687 .04 1/4
SWAG-AJ SWS4G-AJ| 4 | (gas0) (12700 | %R (19.050) (12.98) (0.992) | (11.906) (1) 206 265 75| (6.350)
— L — - L .3750 .6250 .8750 .6358 .0390 .5880 .04 3/8
s SWSBGAJ | 4 | (gs2m)| _ 00049 |__(15.875) 0 (22.225) o L(12.15) 00992 (14.935) 1| 0005 — S 135 | (9.525)
] ] ] ] g 5000 8750 | _ 1.2500| _ 9625| _ 0459 8209 .06 (12) 1/2
SW8-AJ | SW8G-AJ | SW8GR-AJ | SWS8-AJ | SWS8G-AJ | 4 (12.700) (—9) (99 998 (()3015:3 (31.750) (_.3028) (24.46) (_.8028) (1.168) | (20.853) (.5 510 784 41 (12.700)
_ .625 1.1250 1.5000 : 1.1039 ’ .0559 | 1.0590 .06 5/8
SLAERY || Eullget) | S ME b e e & g (28.575) (38.100) (28.04) (1.422)| (26.899)]  (1.5) 74 Iy 8 |(5.875)
.7500 1.2500 1.6250 1.1657 .0559 1.1760 .06 3/4
SWi2-AJ | SW12G-AJ [SW12GR-AJ| SWST2-AJ |SWS126AJ| S | (16.050)| _ 100,0| 61.750)| _ go06n (41.275) (29.61) (422 9570 (19| 0006 62| 1370) 1092 (49,050
1.0000 i 1.5625 T 2.2500 1.7547 .0679 1.4687 .06 15 1
SW16-AJ | SW16G-AJ [SW16GR-AJ| SWS16-AJ [SWS16G-AJ| 6 (25.400) (—10) (39.688) (—16) (57.150) (44.57) A.727)| 37.306) 4.5 980 1,570 218 (25.400)
1.2500 2.0000 2.6250 2.0047 .0679 | 1.8859 10 1-1/4
SW20-AJ | SW20G-AJ |SW20GR-AJ| SWS20-AJ |SWSB0G-AJ| 6 | (31750 ol(50800) | _ o002 Gs679| o 09| | (72| Wro0al @9 008 V70| 2740|455 | 31750
_ N i i y 15000 | _ 23750 3.0000| — 12| 24118| — 12| 0859 22389 12 20 1-1/2
SW24-AJ | SW24G-AJ [SW24GR-AJ| SWS24-AJ |SWS24G-AJ| 6 (38.100) c()o_o152(; (60.325) (—19) (76.200) (03| 61.26)| (_0.3)| (2184 (56.870) 3 2,180 4,020 710 (38.100)
2.0000 3.0000 4.0000 3.1917 1029 | 2.8379 12 2
SW32-AJ | SW32G-AJ |SW32GR-AJ| SWS32-AJ |SWS32G-AJ| 6 | (50,800) (76.200) 0 (101.600 (81.07) (2616)| 72085 () 3820 7940| 1290 (50800
2.5000 3.7500 | _ 5.0000 3.9760 1200 | 3.5519 12 .0010 2-1/2
SW40-AJ - - - - 6 | (63500 _00068 (95.250) '?20292% (127.000) (100.99) 3.048) | (90.220) @] “s|  4700| 10000 2560 |@a500)
3.0000 i 4.50000 6.0000 4.726 1200 | 4.3100 12 3
Sw4g-AJ - - - - 6 | @e200| 9| (114300 (152400 _ 0112008 _ 0] (3.048)|(109.474)] @ 7.350 | 16000 ] 4350 |76 20)
4.0000 _ Q 6.0000 _ 0 8.0000( ,_~ 6.258| _° .1389 5.745 12 .0012 4
Swe4-AJ - - - - 6 | 01600 %8| (152400 %8 203200] “O¥|ts8.95)| 0| (3530)|(145.929) ‘@] “@oy| 4100 | 34800 10,150 |01 6og)
* Accuracy is measured prior to machining clearance slit. 1N=0.225Ibf 1kg=2.205lbs

C-104 C-105



NIPPON B=eNRING

SLIDE BUSH

s R
SW-0P TYPE (inch standard) L
— Open Type — B
part number structure
o
examole TR EHEEIIY-CE
6
specification
SW: standard
SWS: anti-corrosion open type
. seal
size blank: without seal w
U: seal on one side [
UU: seals on both sides 9
retainer material w
blank: standard/steel self aligning %
anti-corrosion/stainless steel blank: non self aligning T
G: resin R: self aligning
- J
% Self-aligning is available only with resin retainer for size 8 to 32 of carbon steel cylinder.
part number T major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L B W D1 h 6 |eccentricity* [dynamic| static | mass |diameter
steel e R steel resin . inch tolerance * inch tolerance * inch |tolerance| inch |tolerance| inch inch inch inch C Co inch
retainer retainer retainer (mm) [inch/(um)| (mm) |inch/(um) (mm) |inch/(mm)| (mm) [inch/(mm)[ (mm) | (mm) | (mm) (um) N N g (mm)
.5000 .8750 1.2500 .9625 .0459 | .8209| .3125 o 1/2
SW 80P | SW BG-OP SW 8GR-OP| SWS 8-0P |SWS BG-OP| 3 | (1700)| _ 0001 (22205)| _ 0.0 (31.750) o|24.46) o |1.168) | 20.853)| (z9375)| 8" | ooos| 10| 78| 32 |(12.700)
.625 s 1.1250 e 1.5000 _ 1.1039| _ .0559 [ 1.0590 .375 o (12) 5/8
SW10-OP | SW10G-OP |[SW10GR-OP| SWS10-OP |SWS10G-OP) 3 | (15575 (=9| gsrs)| (19 38100 B | 28.0a)| 08 | (1.422) | 26.809)| 9.5250) 774| 1180 64 (45875
.7500 1.2500 1.6250 1 1.1657 ) .0559 | 1.1760| .4375 o 3/4
SWi2-0P | SW12G-OP |SW12GR-OP| SWS12-0P |SWST2G-0P) 4 | (19050) — 000ag |_B1750)| _ 000 (41.275) (20.61) (1.422) | (29.870)|(11.1125)] 8 | .oooe| 862| 1370 | 86 | (49050
1.0000 i 1.5625 e 2.2500 1.7547 .0679 | 1.4687| .5625 o (15) 1
SW16-0P | SW16G-OP [SW16GR-OP| SWS16-0P [SWS16G-0P| 5 (25.400) (—10) (39.688) (—16) (57.150) (44.57) (.727) | (37.306)|(14.2875) 50 980 | 1,570 190 (25.400)
1.2500 2.0000 2.6250 2.0047 .0679 | 1.8859 .625 o 1-1/4
SWa0-0P | SW20G-0P |SW20GR-OP| SWS20-0P |SWS20G-0P) 5 | (31750 0| 60800)| _ o0 (66.675) 015092 o L4.727) | a7.90m) 5875 " | ooos| 'S70| 2740| 390 |(31750)
1.5000 | _ 2.3750 e 3.0000| _ 2.4118| _ 0.859 | 2.2389 .75 o (20) 1-1/2
SW24-0P | SW24G-0P [SW24GR-0P| SWS24-0P [SWS24G-0P| 5 (38.100) (2301520) (60.325) (—19) (76.200) (_.g132) (61.26) (_.(())132) 2.184) | (56.870) (19.05) 50 2,180 | 4,020 610 (38.100)
2.0000 3.0000 4.0000 1 3.1917 ) 1029 | 2.8379 1.0 o 2
SW32:0P | SW32G-OP |SW32GR-OP| SWS32-0P |SWS32G-0P) 5 | (50 800) (76.200) (101.600) (81.07) (2.616) | (72.085)| (25.40) ° 3820 | 7,940 | 1120 | (50 800)
0
_ _ _ _ 2.5000 3.7500 | _ 5.0000 3.9760 11200 | 3.5519 1.25 o .0010 2-1/2
Sh0E ° | ©3500| _ 00| @s250| ~00%0 (127.000) (100.99) (3.048) | (90.220) (31.75) 5° (25)| 4700 10000 | 2,230 | g3 500)
_ _ _ _ 3.0000 i 4.50000 6.0000 4.726 .1200 | 4.3100 15 o 3
Swag-op 5 | #6200 =19 (114300 (152400 | _ . 9112000)| _ 9| 3048 |(109474)] (3810 5 7,350 | 16,000 | 3,750 |(76.900)
_ _ _ _ 4.0000 o0 6.0000 C] 8.0000| ,_- 6.258| ,_° 1389 | 5.745 2.0 o .0012 4
sweaop > |dot600)| %8| (152400 93| 203200 | (=0 |158.95)| 09| 3530 [(145.923)| (s0.80)] O (30)| 14100 | 34800 | 8740 | (40160)
* Accuracy is measured prior to machining clearance slit. 1N=0.225Ibf 1kg=2.205lbs

C-106 C-107



SLIDE BUSH

( I
SW-W TYPE (nch standard) -
— Double-Wide Type —
Mo
=
part number structure L
B sis! 16 G WUy 2
al o
specification
SW: standard
SWS: anti-corrosion
. seal
S blank: without seal %)
UU: seals on both sides %
retainer material Q
blank: standard/steel %
anti-corrosion/stainless steel T
G: resin double-wide type
G )
part number e major dimensions basic load rating | allowable shaft
standard anti-corrosion ball dr D L B w D1 eccentricity)| dynamic | static |static momentf mass | diameter
el et et stainless st et cientie inch tolerance inch tolerance inch |tolerance| inch [tolerance| inch inch inch (o} Co Mo inch
retainer (mm) _|inch/(um)| (mm) |inch/(um) (mm) _|inch/(mm)[ (mm) |inch/(mm)| (mm) | (mm) (um) N N N-m g (mm)
.2500 .5000 _ 0 1.3750 1.0220 .0390 .4687 1/4
SW 4W | SW 4GW | SWS 4W |SWS 4GW| 4 (6.350) (12700)| %% (34.925) (25.959) (0.992) | (11.906) 323 50 ] 20 175 | (6.350)
.3750 .6250 1.5938 1.2716 .0390 .5880 3/8
SW 6w | SW BGW | SWS BW |SWS 6GW| 4 ©525)| _ oo0a9 |_(15.875) 0 (40.481) 0 |32.298) o |0.992) | (14.935) .0?06) 853 L 2 28 | (9.525)
.5000 e 8750 | _ 23750 _ 1.9250| _ .0459 .8209 15 1/2
SW 8W | SW 8GW | SWS 8W |SWS 8GW| 4 a2700| 10| (e2205| 900 ©0.325)| 32 |8 ags)| 13| (i.168)| (20859 813 | 1570 ) 15 80 | (12700
.6250 1.1250 2.8125 . 2.2079 i .0559 | 1.0590 5/8
SWi1ow | SW10GW | SWS10W |SWS10GW| 4 (15.875) (28.575) (71.438) (56.080) (1.422) | (26.899) LAY 2350 | 200 | 160 |(45.875)
.7500 1.2500 3.0937 2.3314 .0559 | 1.1760 3/4
SWiaw | SW120W | SWS12W [SWS120W| 5 (19.050) | _ 10050 | (31750 _00072 (78.581) (59.218) (1.422)| (29.870)| .0008| 370 2740 | 265 | 195 |(49,050)
SW16W | SW1BGW | SWS16W [SWS16GW| 6 100001 (35| 15628) “(_qq) 4.2813 35094 0679 14687\ Q0 4570 | 3140 | 412 | 410 1
(25.400) (39.688) (108.744) (89.139) (1.727) | (37.306) ’ ! ) (25.400)
1.2500 2.0000 5.0000 4.0094 .0679 | 1.8859 1-1/4
SW20W | SW206W | SWS20W |[SWS200W| 6 (31.750) 0 |_(50.800) —ooogg (127.000| _ o 2lciorsse)| _ 0| (1.727)| 47.909 | .oo10| 2500 5490 | 848 | 820 |@3q750)
SW24W | SW24GW | sws24w [sws24aGw| & 15000 _ o060 [ 237501 (5 568751 (_og)| 48236| (g4 08591 22389) 29| 5435 | 8040 | 143 | 1250 |a0ii2
(38.100) : (—15) (60.325) (144.463) “1(122.519) . (2.184) | (56.870) ’ ! ’ (38.100)
2.0000 3.0000 _ Q 7.7500 6.3834 1029 | 2.8379 .0012 2
Sw32w | SW326W | SWS32W |[SWS320W| 6 (50.800) 76.200)| %% (196.850) (162.138) (2616)| (72.085)| (30)| ©080 | 15900 | 399 | 2350 |50 g00)
1N50.225Ibf 1N * m=0.738lb - ft
1kg=2.205Ibs

C-108 C-109



SLIDE BUSH

4 )
SWF TYPE (nch standard)
— Round Flange Type —
Z
Tr mounting hole x 4
part number structure
—
examele ETER R EMY-ER ol ==iER
- >
al
ol s - - g =}
outer cylinder
surface treatment
blank: no surface treatment
SK: electroless nickel plating T
ificati LF: low temperature black chrome
é‘\jl\?g_' |cat\8n . treatment with fluoride coating
SWSVFséanr]ti-acrorrosion SB: black oxide (nat available on t
: anti-corrosion type) i
SC.: industrial chrome plating L
size »
[
g
m
retainer material w
blank: standard/steel seal 5
anti-corrosion/stainless steel blank: without seal T
G: resin UU: seals on both sides
= J
part number TGS major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L flange eccentricity |perpendicularity| dynamic | static mass | diameter
sl cevetten s ot stainless s vt inch |tolerance | inch |tolerance (‘5*;8132) Df t P.C.D. XXYXZ inch inch (¢} Co inch
retainer (mm) |inch/(um)[ (mm) |inch/(um)] _inch/(mm) inch/(mm) | inch/(mm) [inch/(mm) inch/(mm) (um) (um) N N g (mm)
.2500 .5000 0 .7500 1.2500 .2187 .8750 .1560%.2500X.1410 1/4
SWF 4 | SWF 4G | SWSF 4 |SWSF 4G| 4 | @350 (12700)| %8 | (19.050) (31.750) | (5.556) | (22.225)| (3969%6350x3572) 206 | 265 32 | (6350
3750 .6250 .8750 1.5000 .2500 1.0620 1875x%.2970X.1720 3/8
SWF 6 | SWF 6G | SWSF 6 |SWSF 8G| 4 | @505)| o|t5875| | (22225) @8.100| (6350 (6989| WEIsixemn | 0003|0003 225 | 314 47| 9s29)
5000 .8750 | _ 1.2500 1.7500 .2500 1.312 1875x%.2970X.1720 12 12 1/2
SWF 8 | SWF 8G | SWSF 8 |SWSF 8G| 4 |4p700| 79|(2208| %% | 1750 (44.450)| (6.350)| (33.338) | (4763x7541x4.366) 510 | 784 8 | 12700
.6250 1.1250 1.5000 2.0000 .2500 1.5620 .1875x%.2970X.1720 5/8
sihiFle) || EPUBE | P | EEPUEE] & g (28.575) (38.100) (50.800) | (6.350)| (39.688) | (4763%7541x4366) 774 | 1180 | 140 | (45875
.7500 1.2500 1.6250 2.1875 3125 1.7187 .2187 x.3440X.2030 3/4
SWF12 | SWF12G | SWSF12 |SWSF12G| 5 | (19050 0061750 _ 000 | 41.275) (55.563) | (7.938)| (43.656)| (5556X8731x5.159) 0006|0008 862 | 1370 | 190 |(19050)
1.0000| [ 1.5625( 2.2500 2.5000 .3125 2.0310 | .2187x.3440%.2030 15 15 1
SWF16 | SWF16G | SWSF16 |SWSF16G| 6 | (55400 ‘19| (s9688)| (~19| (57.150) (63.500)| (7.938)| (51.594)| (5.556x8.731x5.159) S| A 325 | (25.400)
1.2500 2.0000 2.6250 3.1250 3750 2.5625 .2812%.4060 X .2656 1-1/4
SWF20 | SWF20G | SWSF20 |SWSF20G| 6 | (31750 0l60.800)| _ - 0| (66.675) (79.375) | (9.525)| (65.088)| (7.144x10319%6747) 0008|0008 1570 | 2740 | 665 | (39 750)
1.5000 | _ 23750 3.0000 3.7500 .5000 3.0625 | .3440x.5000.3280 20, 20 1-1/2
Swr24 SWF24G | SWSF24 | SWSF24G 5 (38.100) ?EO1520) (60.325) (-22) (76.200) (95.250) | (12.700) | (77.788)| (8.731x12.700x8.334) 2180 4,020 1,100 (38.100)
2.0000 3.0000 4.0000 4.3750 .5000 3.6875 .3440x 5000 X.3280 2
SWF32 | SWF32G | SWSF32 |SWSF32G| 6 | (50800) 76200 (101600 (111.125)| (12.700) | (63.662)| (873112.700x8.334) 3820 | 7.940 | 1.760 | (50,800
_ _ _ 2.5000 3.7500 | _ 5.0000 5.3750 .7500 4.5625 4062 X .6250 X .3750 .0010 .0010 2-1/2
SWF4o0 6 | 63.500)|_ ypoe [©5.250 | ~ 0 | (127.000) (136525)| (19.050) | (115,887) | (10319 5875x9525) | (25)|  (25)| 4700 | 10.000 | 3870 | (63500
SWF48 _ _ _ 6 3.0000 '(_15) 4.5000 6.0000 6.1250 .7500 5.3125 4062 x.6250X.3750 7350 16,000 5600 3
(76.200) (114.300) (152.400) (155.575) | (19.050) | (134.937) | (10.319% 15.875%9.525) ’ ’ i (76.200)
_ _ _ 40000 _ 0] 6.0000] _ 9| 8.0000 8.0000| .8750| 7.0000| .5000X.7125X.5000 0012|0012 4
Swre4 6 |uot600| ~2%3| (152400 ~255 | 203.200) (203.200) | (22.225) | (177.800) | (12.700X 18.097 X 12.700) (30) (30)| 14100 | 34,800 | 12,000 |01 600)

1N=0.225Ibf 1kg=2.205lbs

C-110 C-111



SLIDE BUSH

s ~
SWK TYPE (nch Standard)
— Square Flange Type — Y
z
T mounting hole x 4
part number structure
example QA E N-BX XI: ,,,>-
5
ol 5 - - — A
. o
outer cylinder
surface treatment
blank: no surface treatment
SK: electroless nickel plating N —t
ificati LF: low temperature black chrome
é‘\ﬁ? |cat\gn . treatment with fluoride coating
SWSkstant' Elf ) SB: black oxide (nat available on t
- ENUFEONREDI anti-corrosion type) —r
SC: industrial chrome plating L
size »
=
lw)
m
retainer material w
blank: standard/steel seal 5
anti-corrosion/stainless steel blank: without seal T
G: resin UU: seals on both sides
_ Y,
part number TGS major dimensions basic load rating shaft
standard anti-corrosion of ball dr D L flange eccentricity |perpendicularity| dynamic | static mass | diameter
sl cevetten s ot stainless s vt inch |tolerance | inch |tolerance (‘5*;8132) Df K t P.C.D. XXYXZ inch inch C Co inch
retainer (mm) |inch/(um)[ (mm) |inch/(um)] _inch/(mm) inch/(mm)|inch/(mm)|inch/(mm)|inch/(mm)| _inch/(mm) (um) (um) N N g (mm)
2500 5000 _ 0 .7500 1.2500] 1.0000] .2187| .8750] .1560X.2500X.1410 1/4
SWK 4 | SWK 4G | SWSK 4 |SWSK 4G 4 | 350 (12700 ~ 3| (19.050) (31.750)| (25.400)| (5.556)| (22.225)| (3969x6.350x3572) 206 265 %5 | (6.350)
3750 6250 8750 1.5000| 1.2500] .2500] 1.0620| .1875X.2970X.1720 3/8
SWK 6 | SWK 6G | SWSK 6 |SWSK BG| 4 | oo _00048 (15.875) 022225 (38.100)| (31.750)| (6.350)| (26.988)| (4.763X7.541x4366) .0?05; 0005 %5 g 32 | (9.525)
5000] 8750| _ 1.2500 1.7500] 1.3750] .2500| 1.312] .1875X.2970X.1720 12 (12) 172
SWK 8 | SWK 8G | SWSK 8 |SWSK 8G| 4 |aq5700| 9| @205 Q006 | (31.750 (44.450)| (34.925)|_(6.350)| (33.338)| (4763X7.541x4366) S0 784 88 | (12700
6250 1.1250 15000 2.0000] 1.5000] .2500] 1.5620| .1875X.2970X.1720 5/8
e e e (28.575) (38.100) (50.800)| (38.100)| (6.350)| (39.688)| (4763x7541x4366) 774 1180 124 |(45875)
7500 1.2500 1.6250 21875 1.6875| .3125| 1.7187| .2187X.3440X 2030 3/4
SWKi2 | SWK12G | SWSK12 |SWSKI2G| 5 | 15050 _ 0s0|B1750)| _ ooro| @i.275) (55.563)| (42.863)| (7.938)| (43.656)| (5556X8.731x5.150) 862 | 1370 | 150 |(19,050)
1.0000| " 1.5625] 0 2.2500 2.5000] 2.0000] .3125| 2.0310| .2187X.3440%.2030 0006 | 0006 1
SWK16 | SWK16G | SWSK16 |SWSK16G| & |psa00| “'9|@oees)| 19| 67150 (63.500)| (50.800)| (7.938)] (51.594)] (5556x8731x5.159) (15) (as| 980 | 1570 | 280 |(95400)
1.2500 2.0000 2.6250 3.1250| 2.5000| .3750| 2.5625| .2812X.4060X 2656 1-1/4
SWK20 | SWK20G | SWSK20 |SWSK20G| 6 |G17s0) 0| 60.800)| _ 0| (66.675) (79.375)| (63.500)| (9.525)] (65.088)| (7144 10319x6.747) 1570 | 2740 | 580 |(31750)
15000 _ 2.3750| 0 3.0000 3.7500| 3.0000] .5000| 3.0625| .3440X 5000 3280 1172
SWK24 | SWK24G | SWSK24 |SWSK24G| 6 | (ss100| (75| 60325 22| 76200 (95250) (762001 (12700} (7.768), GIUIXIZMOAN | 0008 | 0008 2180 | 4020 | 930 |3g.100)
2.0000 3.0000 4.0000 4.3750| 3.5000] .5000| 3.6875| .3440X.5000X 3280 20 (20) 2
SWK32 | SWK32G | SWSK32 |SWSK32G| 6 | (5050) (76.200) o [101.600) (111.125)] (88.900)| (12.700)| (93.662)] (8731x12700x8.334) 3820 | 7.940 | 1580 |(50800)
_ _ — 2.5000 3.7500| _ 5.0000 5.3750| 4.3750] .7500] 4.5625| 4062X.6250X.3750 2-1/2
S ® 163500 _ 1o (05250 ~0109 | (127.000) (136.525)|(111.125)| (19.050)|(115.887)| (10319x 15875x9525) |  .0010| .0010 | 4700 | 10.000 | 3,200 | g3 500
SWKa8s _ _ _ o 3.0000( ~ (2401 45000 6.0000 6.1250| 5.0000] .7500| 5.3125| .4062X 6250 3750 (25) @) 7350 | 16000 | 5000 3
(76.200) (114.300) S1(152.400 (155.575)|(127.000)| (19.050)| (134.937)] (10.319x 15875 9.525) : ’ ’ (76.200)
_ _ _ 40000] __ 0| 6.0000] _ 8.0000 8.0000] 6.7500] .8750| 7.0000| .5000X.7125X 5000 0012|0012 4
SwKe4 6 |uot600| %5 152400 78| 203.200) (203.200)|(171.450)| (22.225)| (177.800)] (12.700x 18.087x 12.700) 30) (30)| 14100 | 34800 | 11,300 |¢01600)

1N=0.225Ibf 1kg=2.205lbs

C-112 C-113



SLIDE BUSH

4 )
SWF-W TYPE (nch standard)
— Round Flange Double-Wide Type —
Mo
= T
z )
part number structure ~ mounting hole x 4
SGU svis s lowluullsi
outer cylinder a5
surface treatment
blank: no surface treatment
SK: electroless nickel plating
LF: low temperature black chrome
ARy treatment with fluoride coating
g[\ﬁ'glfg}(g;\ggrd SB: black oxide (not available on
SWSF: anti-corrosion EII-EEHRSEN 2] t
. SC: industrial chrome plating L b
size I
seal c
blank: without seal %
retainer material UU: seals on both sides m
blank: standard/steel %
anti-corrosion/stainless steel T
G: resin double-wide type
= J
part number DT major dimensions basic load rating | allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity [perpendicularity) dynamic | static  [static momentf mass | diameter
sl cevetten s coett stainless o s vt inch |tolerance | inch |tolerance ({_-813% Df t P.C.D. XXYXZ inch inch C Co Mo inch
retainer (mm) _[inch/(um)| (mm) |inch/(um)| inch/(mm) inch/(mm)finch/(mm)|inch/(mm)| __inch/(mm) (um) | (um) N N N-m g (mm)
.2500 .5000 0] 1.3750 1.2500( .2187| .8750( .1563x.2500X.1406 1/4
SWF 4W |SWF 4GW SWSF 4W|SWSF 4GW| 4 | (5350 (12700 %] (34.925) (31.750)| (5.556)|(22.225)| (3969 6.350x3.572) 323 530 20 40| (6.:350)
.3750 .6250 1.5938 1.5000( .2500| 1.0625( .1875x.2969X.1719 3/8
2ulls G 2Ulle SEL el S EEe CEL o | o IR ) o|_40.481) (95.100)| (6.350)|(26.989)| (769x7541 36| 0006 | 0006 %8| &0 2 80| (@525
5000 T .8750 2.3750 1.7500( .2500| 1.3125| .1875x.2969X.1719 1/2
SWF 8W |SWF 8GW SWSF 8W|SWSF 8GW| 4 |(5700| %2505 00068 | (60.325) (44.450)| (6.350)|(33.338)| (4.763% 7.541x4.366) 813| 1870) 115 126 (12.700)
.6250 1.1250 - 2.8125 2.0000| .2500( 1.5625| .1875X.2969%.1719 5/8
SWF10W |SWF10GW|SWSF10W |SWSF10GW| 4 | (15875) (28.575) (71.438) (50.800)| (6.350)|(39.688)| (4.763% 7.541x4.366) 1230) 235%0| 200 215 | (45.875)
.7500 1.2500 3.0937 2.1875| .3125| 1.7188| .2188x.3438%.2031 3/4
SWF12W |SWF12GW | SWSF12W|SWSF126W| 5 | (19.050)| _ o0s0| 31.750)| _ 0| (78.581) (65.563) (7.939) (43.656)| ssxratxsisn| 0008 | 0008 1370| 2740|265 280 |(19050)
1.0000| “/_ 1.5625| - 4.2813 2.5000| .3125| 2.0313| .2188x.3438%.2031 1
SWF16W |SWF16GW SWSF16W|SWSF16GW| 6 | (5400 ~'?|(agess)| ~'9|(108744) (63.500)| (7.938)|(51.594) | (5.556X8.731 x5.150) L L 515 | (25.400)
1.2500 2.0000 5.0000 3.1250| .3750| 2.5625| .2813x.4063X.2656 1-1/4
SWF20W |SWF20GW|SWSF20W |SWSF20GW| 6 | (31.750) 060800 _ 0 (127.000) 19.375) (0529|6508 | étxusioxsam| 0010|0010 2500| 54%0| 88| 1020|(3750)
1.5000 | _ 23750 - 5.6875 3.7500| .5000( 3.0625| .3437X.5000%.3281 25 25 1-1/2
ST 2R O S R B 6 i) e e, (‘22; (144.463) (95.250)| (12.700) | (77.788) |(8.731 x12.700x8.334) gestl] e 143| 1,630 (38 10p)
2.0000 3.0000( _ 7.7500 43750 .5000| 3.6875| .3437x.5000X.3281 .0012 .0012 2
SWF32W |SWF32GW SWSF32W |SWSF32GW| 6 | (50.800) (76.200) |~ %9 | (196.850) (111.125)| (12.700)| (93.662) 6731 x 12700x8334) | (30)| (30|  ©080| 15.900 399 2800 (50.800)
1N50.225Ibf 1N * m%=0.738lb - ft
1kg=2.205Ibs

C-114 C-115



SLIDE BUSH
SWK-W TYPE (inch Standard) ‘ N

— Square Flange Double-Wide Type —

|

part number structure = mounting hole x 4

example ETERY 121 (€1 7 (VY- <
I >
5
outer cylinder Qs - - - - L ola
surface treatment | o
blank: no surface treatment
SK: electroless nickel plating
LF: low temperature black chrome
ARy treatment with fluoride coating
g[\ﬁlg!ﬂcat\on SB: black oxide (not available on
: standard ’ ] t
SWSK: anti-corrosion EIHETTOEIoN HfDe) At
. SC: industrial chrome plating L
size I
seal =
blank: without seal %
retainer material UU: seals on both sides m
blank: standard/steel 5
anti-corrosion/stainless steel T
G: resin double-wide type
= J
part number TGS major dimensions basic load rating | allowable shaft
standard anti-corrosion of ball dr D L flange eccentricity [perpendicularity) dynamic | static  |static moment| mass | diameter
] e [ stainless o s vt inch tolerance | inch tolerance ({_-813% Df K t P.C.D. XXYXZ inch inch C Co Mo
retainer (mm) _|inch/(um)[ (mm) _[inch/(um)] _inch/(mm) inch/(mm)|inch/(mm){inch/(mm){inch/mm)] _inch/(mm) | (um) | (um) N N N-m g inch/(mm)
.2500 5000 _ o008 1.3750 1.2500| 1.0000( .2188| .8750| .1563x.2500.1406 1/4
SWK 4W |SWK 4GW|SWSK 4W/SWSK 4GW 4| 6350 (12700)| ~ %) (34.925) (31.750)| (25.400)| (5.556)|(22.225) | (39696.350x3572) 328 530 20 331 (6350
.3750 .6250 1.5938 1.5000| 1.2500( .2500| 1.0625 | .1875X.2969X.1719 3/8
SIS 2 2l [BIELE LS (sl el 1 ©525)| _ gou0 | (15.875) o L@0.481) (38.100)| (31.750)| (6.350) | (26.988) | (47637541 x4.3%6) 0008 0008 353 630 27 4| (9.525)
5000 .8750| _ 2.3750 1.7500| 1.3750( .2500| 1.3125| .1875X.2969X.1719 15, 15, 1/2
SWK 8W |SWK 8GW|SWSK 8W SWSK 8GW 4 a2700| 719 (22.225) 0008 | (60.325) (44.450)| (34.925)| (6.350) | (33.338) | (47637541 x4.366) 813) 1570 M5 1061 (12.700)
6250 1.1250 2.8125 2.0000 1.5000| .2500( 1.5625| .1875X.2969X.1719 5/8
B e e e 4| (15.875) (28.575) (71.438) (50.800)| (38.100)| (6.350) | (39.688) | (47637541 x4360 1230| 23%) 200 200 (45.875)
.7500 1.2500 3.0937 2.1875| 1.6875| .3125| 1.7188 | .2188X.3438x.2031 3/4
SWK12W [SWK12GW[SWSK12W[SWSK126W 5119050 _ 10091 31.750)| _ o0 (78.581) 55569) (42860 (909 |3 | bswrarmixss| 0008 | 0008 1370| 2740|265 240 (19.050)
1.0000| - 1.5625| 4.2813 2.5000| 2.0000| .3125| 2.0313 | .2188%.3438x.2031 1
SWKTSW |SWK16CW|SWSK1BW|SWSK1ecW 6| 25400 12| (30688)| ~19|(108.744) (63.500)| (50.800)] (7.938) | (51.594) | (5556 8.731x5159) 1570 3140f  412]  470)p 4p0)
1.2500 2.0000 5.0000 3.1250| 2.5000| .3750| 2.5625 | .2813X.4063X.2656 1-1/4
SWK20W |SWK20GW|SWSK20W SWSK20GW 8| (31.750) 0160800 _ O (127.000) ro37s) 500l 529 G080 | raxio3ocsran] 0010|0010 2500| 5490 848| 9353 750)
1.5000 23750 - 5.6875 3.7500( 3.0000( .5000 | 3.0625| .3437X.5000%.3281 5, 5, 1-1/2
e e 8| @8100| ~ 9% | 0.325) (_223 (144.463) (95.250) (76.200)| (12.700) | (77.788) | (6731 X 12700x8.334 3430 8040 43| 1460(38.100)
2.0000 3.0000( _ 7.7500 43750 3.5000| .5000( 3.6875| .3437x.5000%.3281 .0012 .0012 2
SWK32W |SWK32GW|SWSK32W|SWSK32GW 6| (50.800) 76.200)| 999 | (196.850) (111.125)| (88.900) | (12.700) | 93.662) | @731 x12700x833)]  (30)| 30|  ©080] 15900] 399  2620](50 g0q)
1N=0.225Ibf 1N - m=0.738lb - ft
1kg=2.205Ibs
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NIPPON B=eNRING

(_______ SLIDEBUSH _
GM-W TYPE

— Double-Wide Type —

GM TYPE

— Single Type —

part number structure part number structure

Seovl2sluy eremoi ] ES Y

GM type seal GM type seals on both sides
blank: without seal
inner contact diameter (dr) UU: seals on both sides inner contact diameter (dr) double-wide type
( N ( N
Mo @
L — G
m
B os]
B &
‘ I
1 ) |
T [ — )
[m) = i PR T - - L[ - ‘ }
a ‘ E © [a) D" — - L - o — i .5 —
I
I
e ; ﬁL_
N J - J
major dimensions basic load rating major dimensions basic load rating | allowable
number| dr D L B w D1 |dynamic| static | mass number dr D L B W D1 |dynamic| static [sttic moment| mass
PEE I of ball tolerance| tolerance (¢} Co T8 (o2 of ball tolerance tolerance (¢} Co Mo
circuits| mm um mm um mm mm mm mm N N g circuits| mm Um mm Um mm | mm [ mm | mm N N N-m g
GM 6 4 6 12 0 19 113 | 11 11.5 206 265 5 GM 6W UU 4 6 12 0| 28 [203 | 11 11.5| 323| 530 1.5 9
GM 8 4 8 15 | —11 24 153 | 1.1 14.3 274 | 392 10 GM 8W UU 4 8 15 |—13 | 36 | 273 | 1.1 143 | 431| 784 33 18
GM10 4 10 0 19 29 194 | 1.3 18 372 549 18 GM10w UU 4 10 0 19 41 | 314 |13 18 588(1,100| 5.0 31
GM12 4 12 |— 9 21 0 30 204 | 1.3 20 510 | 784 23 GM12w UU 4 12 [—10 | 21 0| 46 [364 | 1.3 20 813|1,570| 7.6 42
GM13 4 13 23 | —13 32 204 | 1.3 22 510 | 784 27 GM13w UU 4 13 23 |—16 | 48 | 364 | 13 22 813[1,570| 8.1 50
GM16 4 16 28 37 233 | 1.6 27 774 | 1,180 45 GM16WwW UU 4 16 28 53 [ 393 |16 | 27 [1,230/2,350| 13.8 76
GM20 6 20 0 32 0 42 273 | 1.6 30.5 882 | 1,370 70 GM20w UU 6 20 0 32 0 65 [ 50.3 | 1.6 30.5 [ 1,400 [2,740| 20.0 | 130
GM25 6 25 | _ 10 40 | _ 16 59 373 | 1.85 | 38 980 | 1,570 | 150 GM25W UU 6 25 | _ 12 40 | _ 19 91 [69.3 | 1.85| 38 [1,560|3,140| 34.8 | 280
GM30 6 30 45 64 40.8 | 1.85 | 43 1,570 | 2,740 | 180 GM30w UU 6 30 45 99 [ 758 | 1.85| 43 [2,490|5490| 57.5 | 334
1N=0.102kgf *UU type is standard. 1N=0.102kgf 1N - m=0.102kgf - m
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NIPPON B=eNRING

SLIDE BUSH

SMA TYPE [ )
— Block Type —
part number structure : W L
K/ B*02 4-Sq C+0.2
example EVERY EE] [ 1Y
EEHE R ENE HE K
H HH b s i
i i - i i
o O)E . e ——
HE HE it |
NB mark
E*0.02 4-S2
seal
P blank: without seal
Sheaificatcn UU: seals on both sides »
SMSA: anti-corrosion %
retainer material g
blank: standard/steel %
anti-corrosion/stainless steel I
inner contact diameter G: resin
- J
major dimensions basic load rating shaft
£T0 GTDED inner contact diameter outer dimensions mounting dimensions dynamic static mass |diameter
£ tolerance h E W L F G T B © K Si f Sz € Co
mm Mum mm mm mm mm mm mm mm mm mm mm mm mm N N g mm
SMA 3GUU 3 0 5 8 16 13 10 8 - 11 8 25 M2 - - 69 105 5 3
SMA 4GUU 4 _ 38 515) 8.5 17 15 11 9 = 12 10 2.5 M3 = = 88 127 7 4
SMA 5GUU 5 7 11 22 18 14 11 - 16 12 3 M3 - - 167 206 14 5
SMA 6GUU 6 9 15 30 25 18 15 6 20 15 5 M4 8 34 206 265 34 6
SMA 8GUU 8 11 17 34 30 22 18 6 24 18 5 M4 8 3.4 274 392 52 8
SMA10GUU 10 0 13 20 40 35 26 21 8 28 21 6 M5 12 4.3 372 549 92 10
SMA12GUU 12 -9 15 21 42 36 28 24 8 30.5 26 5.75 M5 12 4.3 510 784 102 12
SMA13GUU 13 15 22 44 39 30 245 8 33 26 5.5 M5 12 4.3 510 784 120 13
SMA16GUU 16 19 25 50 44 38.5 32.5 9 36 34 7 M5 12 4.3 774 1,180 200 16
SMA20GUU 20 0 21 27 54 50 41 35 11 40 40 7 M6 12 5.2 882 1,370 255 20
SMA25GUU 25 —10 26 38 76 67 51.5 42 12 54 50 11 M8 18 7 980 1,570 600 25
SMA30GUU 30 30 39 78 72 59.5 49 15 58 58 10 M8 18 7 1,570 2,740 735 30
SMA35GUU 35 0 34 45 90 80 68 54 18 70 60 10 M8 18 7 1,670 3,140 1,100 35
SMA40GUU 40 —12 40 51 102 90 78 62 20 80 60 11 M10 25 8.7 2,160 4,020 1,590 40
SMA50GUU 50 52 61 122 110 102 80 25 100 80 11 M10 25 8.7 3,820 7,940 3,340 50
SMAG60GUU 60 0/—15 58 66 132 122 114 94 30 108 90 12 M12 25 10.7 4,700 10,000 4,270 60

1N=0.102kgf

C-120 C-121



SLIDE BUSH

SMA-W TYPE [ )
— Double-Wide Block Type —
part number structure Mo
W N, L
example EIVERY E5] (€[ (1Y) ] ASrdeptn ceo2
I ‘
| I
L oo € f,#iéi#,
ik } A
seal ‘
blank: without seal "
UU: seals on both sides ﬂJ
S ;
SMSA: anti-corrosion 5
retainer material g
blank: standard/steel 5
anti-corrosion/stainless steel *Grease fitting is not provided for size 3, 4, and 5. T
inner contact diameter G: resin
- J
major dimensions basic load rating allowable shaft
£T0 GTDED inner contact diameter, outer dimensions mounting dimensions dynamic static |static moment] mass |diameter
£ tolerance | h E W L F G T N B c K S f Sz @ Co Mo
mm um mm mm mm mm mm mm mm mm mm mm mm mm mm N N N-m g mm
SMA 3GwWUU 3 0 5 8 16 23 10 8 — — 11 16 25 M2 - - 108 206 0.49 10 3
SMA 4GWUU 4 _ 3 5.5 8.5 17 27 11 9 — - 12 20 25 M3 - - 137 255 0.72 13 4
SMA 5GWUU 5 7 11 22 33 14 11 - - 16 25 3 M3 — — 265 412 1.54 27 5
SMA 6GWUU 6 9 15 30 48 18 15 6 7 20 36 5) M4 8 34 323 530 2.18 63 6
SMA 8GWuUU 8 11 17 34 58 22 18 6 7 24 42 5 M4 8 3.4 431 784 4.31 102 8
SMA10GWUU 10 0 13 20 40 68 26 21 8 7 28 46 6 M5 12 4.3 588 1,100 7.24 180 10
SMA12GWUU 12 -9 15 21 42 70 28 24 8 6.5 30.5 50 5.75 M5 12 4.3 813 1,570 10.9 205 12
SMA13GWUU 13 15 22 44 75 30 24.5 8 6.5 33 50 5.5 M5 12 4.3 813 1,570 11.6 240 13
SMA16GWUU 16 19 25 50 85 38.5 32.5 9 6 36 60 7 M5 12 4.3 1,230 2,350 19.7 400 16
SMA20GWUU| 20 0 21 27 54 96 4 35 11 7 40 70 7 M6 12 5.2 1,400 2,740 26.8 570 20
SMA25GWUU| 25 —10 26 38 76 130 51.5 42 12 4 54 100 11 M8 18 7 1,560 3,140 43.4 1,200 25
SMA30GWUU| 30 30 39 78 140 59.5 49 15 5 58 110 10 M8 18 7 2,490 5,490 82.8 1,480 30
SMA35GWUU| 35 0 34 45 90 155 68 54 18 5.5 70 120 10 M8 18 7 2,650 6,270 110 2,200 35
SMA40GWUU| 40 —12 40 51 102 175 78 62 20 5 80 140 11 M10 25 8.7 3,430 8,040 147 3,200 40
SMAS50GWUU| 50 52 61 122 215 102 80 25 5 100 160 11 M10 25 8.7 6,080 15,900 397 6,700 50
SMAB0GWUU| 60 0/—15| 58 66 132 240 114 94 30 5) 108 180 12 M12 25 10.7 7,550 20,000 530 8,560 60

1N=0.102kgf 1N - m=0.102kgf - m

C-122 C-123



NIPPON BENRING SLIDE BUSH

AK TYPE [ )
— Compact Block Type —
part number structure w L %
2-Se H Lo*02 2-S1
example =) pilot hole Ss L1202 /
Aks|25]6luy| N =R
o - : @i @ :
g HEb ' I.L:
b ‘
ey
w fﬂ—f‘— Sp—
NB mark —‘—
seal
L blank: without seal
iheiea o UU: seals on both sides »
AKS: anti-corrosion 5
retainer material Q
blank: standard/steel %
anti-corrosion/stainless steel *Please be careful not to let the mounting bolt interfere with the slide bushing because S1 is a thru hole. T
inner contact diameter G: resin
- J
major dimensions basic load rating shaft
£T0 GTDED inner contact diameter outer dimensions mounting dimensions dynamic| static mass |diameter
2 tolerance | h E W F L L St f L1 t Se Ss d H € Co
mm Mum mm mm mm mm mm mm mm mm mm mm mm mm N N g mm
AK 6GUU 6 14 8 16 22 27 18 M4 8 9 5 M4 3.5 6 5 206 265 25 6
AK 8GUU 8 16 10 20 26 32 20 M5 8.5 10 5 M4 3.5 6 5 274 392 47 8
AK10GUU 10 0 19 13 26 32 39 27 M6 9.5 15 6 M5 4.5 8 6 372 549 98 10
AK12GUU 12 -9 20 14 28 34 40 27 M6 9.5 15 6 M5 4.5 8 6 510 784 109 12
AK13GUU 13 25 15 30 43 42 28 M6 13.5 16 7 M6 5.2 9 7 510 784 154 13
AK16GUU 16 27 18 36 49 47 32 M6 13 18 7 M6 5.2 9 7 774 1,180 235 16
AK20GUU 20 0 31 21 42 54 52 36 M8 15 18 8 M8 7 11 8 882 1,370 302 20
AK25GUU 25 —10 37 26 52 65 69 42 M10 17 22 9 M10 8.9 14 10 980 1,570 664 25
AK30GUU 30 40 29 58 71 74 44 M10 175 22 9 M10 8.9 14 10 1,570 2,740 800 30

1N=0.102kgf

C-124 C-125



NIPPON BENRING SLIDE BUSH

AK-W TYPE [ )
— Double-Wide Compact Block Type —
part number structure Nll_o 58
-O1
2-S> W o 02 T
exemple IV EE B MM piotfole S5\ i Foos
e \ 1
o T ‘ a
g [ - G : @
1 ' '
t |
TR ———————T———— -
seal i
blank: without seal NB k
UU: seals on both sides E+0.02 mar !
iheiea o double-wide type »
AKS: anti-corrosion 5
retainer material Q
blank: standard/steel 5
anti-corrosion/stainless steel *Please be careful not to let the mounting bolt interfere with the slide bushing because S1 is a thru hole. T
inner contact diameter G: resin
- J
major dimensions basic load rating | allowable shaft
£T0 GTDED inner contact diameter outer dimensions mounting dimensions dynamic| static [static moment| mass |diameter
2 tolerance | h E w F L L St f L1 t Sz Ss d H © Co Mo
mm um mm mm mm mm mm mm mm mm mm mm mm mm N N N-m g mm
AK 6GWUU 6 14 8 16 22 46 20 M4 8 30 5 M4 35 6 5 323 530 2.18 47 6
AK 8GwWUU 8 16 10 20 26 56 30 M5 8.5 42 5 M4 BI5) 6 5 431 784 4.31 89 8
AK10GWUU 10 0 19 13 26 32 68 36 M6 9.5 50 6 M5 4.5 8 6 588 1,100 7.24 186 10
AK12GWUU 12 -9 20 14 28 34 70 36 M6 9.5 50 6 M5 4.5 8 6 813 1,570 10.9 206 12
AK13GWUU 13 25 15 30 43 74 42 M6 13.5 55 7 M6 5.2 9 7 813 1,570 11.6 292 13
AK16GWUU 16 27 18 36 49 84 52 M6 13 65 7 M6 5.2 9 7 1,230 2,350 19.7 445 16
AK20GWUU 20 0 31 21 42 54 94 58 M8 15 70 8 M8 7 11 8 1,400 2,740 26.8 580 20
AK25GWUU 25 —10 37 26 52 65 128 80 M10 17 100 9 M10 8.9 14 10 1,560 3,140 43.4 | 1,300 25
AK30GWUU 30 40 29 58 71 138 90 M10 175 110 9 M10 8.9 14 10 2,490 5,490 82.8 | 1,560 30

1N=0.102kgf 1N - m=0.102kgf *+ m
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SMP TYPE [ )

— Pillow Block Type —

E£01 P L
part number structure S2

example G ES Y ‘
4-S1 7] * w
g
E
(G} [T el I
|
reference surface B
W
seal
blank: without seal w
SMP type UU: seals on both sides %
m
sy}
retainer material %
blank: steel @
inner contact diameter G: resin
- J
major dimensions adjustment screw basic load rating shaft
£T0 GTDED inner contact diameter outer dimensions mounting dimensions size recommended | dynamic static mass |diameter
P tolerance h E W L F G M P B © S1 torque © Co
mm Mum mm mm mm mm mm mm mm mm mm mm mm S2 N-m N N g mm
SMP13GUU 13 0 25 25 50 32 46 8 36 30 30 26 7 (M5) M5 3 510 784 270 13
SMP16GUU 16 -9 29 275 55 37 53 10 40 32 85 29 7 (M5) M5 3 774 1,180 380 16
SMP20GUU 20 0 34 32.5 65 42 62 12 48 37 40 35 8 (M6) M6 5.5 882 1,370 680 20
SMP25GUU 25 —10 40 38 76 59 73 12 59 43 50 40 8 (M6) M6 5.5 980 1,570 1,000 25
SMP30GUU 30 45 425 85 64 84 15 69 49 58 46 10 (M8) M8 13.5 1,570 2,740 1,400 30
SMP35GUU 35 0 50 49 98 70 94 15 76 58 62 53 12 (M10) M10 29 1,670 3,140 2,100 35
SMP40GUU 40 —12 60 62 124 80 112 18 86 68 76 64 12 (M10) M10 29 2,160 4,020 3,700 40
SMP50GUU 50 70 72 144 100 134 20 105 80 100 70 14 (M12) M12 29 3,820 7,940 6,100 50
SMP60GUU 60 0/—15 82 84.5 169 110 154 23 115 88 115 80 14 (M12) M12 29 4,700 10,000 8,700 60
1N=0.102kgf
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NIPPON BENRING SLIDE BUSH

SMJ TYPE [ )

— Clearance Adjustable Type —

part number structure L
Cio.?
example VN EEEEM
|
i HE \ HE
o WO
HE - Vo
E+002 S2 \NB mark
seal
L blank: without seal
St UU: seals on both sides »
SMSJ: anti-corrosion 5
retainer material Q
blank: standard/steel* 5
anti-corrosion/stainless steel™ T
inner contact diameter G: resin
- J
*Size 10 is provided with resin retainer type only.
major dimensions . basic load rating shaft
. . . . . . adjustment A H .
£T0 GTET inner contact outer dimensions mounting dimensions e dynamic static mass diameter
2 diameter h E W L F G T B € K Si f o € Co
mm mm mm mm mm mm mm mm mm mm mm mm N N g mm
SMJ10GUU 10 13 20 40 35 26 21 8 28 21 6 M5 12 M4 372 549 92 10
SMJ12GUU 12 15 21 42 36 28 24 8 30.5 26 5.75 M5 12 M4 510 784 102 12
SMJ13GUU 13 15 22 44 39 30 245 8 33 26 55 M5 12 M4 510 784 120 13
SMJ16GUU 16 19 25 50 44 38.5 32.5 9 36 34 7 M5 12 M4 774 1,180 200 16
SMJ20GUU 20 21 27 54 50 41 35 11 40 40 7 M6 12 M5 882 1,370 255 20
SMJ25GUU 25 26 38 76 67 51.5 42 12 54 50 11 M8 18 M6 980 1,570 600 25
SMJ30GUU 30 30 39 78 72 59.5 49 15 58 58 10 M8 18 M6 1,570 2,740 735 30
SMJ35GUU 35 34 45 90 80 68 54 18 70 60 10 M8 18 M6 1,670 3,140 1,100 35
SMJ40GUU 40 40 51 102 90 78 62 20 80 60 11 M10 25 M8 2,160 4,020 1,590 40
SMJ50GUU 50 52 61 122 110 102 80 25 100 80 11 M10 25 M8 3,820 7,940 3,340 50
SMJ60GUU 60 58 66 132 122 114 94 30 108 90 12 M12 25 M10 4,700 10,000 4,270 60

1N=0.102kgf
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NIPPON BENRING SLIDE BUSH

SME TYPE [ )
— Open Block Type —
part number structure L
C+02
example (YEES @Y ‘
N HH
s L] |
fl
z \
w y L
NB mark ‘
seal
P blank: without seal
Ehecl UU: seals on both sides »
SMSE: anti-corrosion 5
retainer material Q
blank: standard/steel* 5
anti-corrosion/stainless steel* T
inner contact diameter G: resin
- J
*Size 10 is provided with resin retainer type only.
major dimensions basic load rating shaft
£T0 GTET inner contact outer dimensions mounting dimensions dynamic static mass diameter
2 diameter h E W L F T hi 0 B € K s f c Co
mm mm mm mm mm mm mm mm mm mm mm mm N N g mm
SME10GUU 10 15 18 36 32 24 7 6 80° 25 20 5.5 M5 10 372 549 65 10
SME13GUU 13 17 20 40 39 28 8 8.5 80° 28 26 6 M5 10 510 784 100 13
SME16GUU 16 20 225 45 45 33 9 10 80° 32 30 6.5 M5 12 774 1,180 150 16
SME20GUU 20 23 24 48 50 39 11 10 60° 35 35 6.5 M6 12 882 1,370 200 20
SME25GUU 25 27 30 60 65 47 14 11.5 50° 40 40 10 M6 12 980 1,570 450 25
SME30GUU 30 33 35 70 70 56 15 14 50° 50 50 10 M8 18 1,570 2,740 630 30
SME35GUU 35 37 40 80 80 63 18 16 50° 55 55 12.5 M8 18 1,670 3,140 925 35
SME40GUU 40 42 45 90 90 72 20 19 50° 65 65 12.5 M10 20 2,160 4,020 1,330 40
SME50GUU 50 53 60 120 110 92 25 23 50° 94 80 13 M10 20 3,820 7,940 3,000 50

1N + m=0.102kgf + m
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NIPPON BENRING SLIDE BUSH

SME-W TYPE [ )
— Double-wide Open Block Type —
part number structure Mo
N, 4- h f L
LUl s [25]clwluu PR - S—
[ ‘ |
g i | i
. i i it
seal
blank: without seal
UU: seals on both sides
SMSE: anti-corrosion 5
retainer material Q
blank: standard/steel* 5
anti-corrosion/stainless steel* T
inner contact diameter G: resin
- J
*Size 10 is provided with resin retainer type only.
major dimensions basic load rating | *allowable shaft
£T0 GTET inner contact outer dimensions mounting dimensions dynamic | static |static moment| mass diameter
P diameter h E W L F T N hi 6 B (¢} K S f (¢} Co Mo
mm mm mm mm mm mm mm mm mm mm mm mm mm N N N-m g mm
SME10GWUU 10 15 18 36 65 24 7 7.5 6 80° 25 40 55 M5 10 588 1,100 4.63 140 10
SME13GWUU 13 17 20 40 75 28 8 7.5 8.5 80° 28 50 6 M5 10 813 1,570 7.42 200 13
SME16GWUU 16 20 22.5 45 85 33 9 7.5 10 80° 32 60 6.5 M5 12 1,230 2,350 12.6 300 16
SME20GWUU 20 23 24 48 95 39 11 7.5 10 60° 35 70 6.5 M6 12 1,400 2,740 14.5 400 20
SME25GWUU 25 27 30 60 130 47 14 7.5 11.5 50° 40 90 10 M6 12 1,560 3,140 24.7 900 25
SME30GWUU 30 33 35 70 140 56 15 7.5 14 50° 50 100 10 M8 18 2,490 5,490 47.2 1,260 30

1N=0.102kgf 1N - m=0.102kgf -+ m
% Steel or stainless steel cages with an inscribed circle diameter of 16 or less cannot receive moment loads.
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NIPPON BENRING SLIDE BUSH

— Open Block with Clearance Adjustable Type —
part number structure L
example ETVETs] B [€] (Y]
8
b
ey
LL R -
seal
e blank: without seal
shecllcatolm UU: seals on both sides »
SMSD: anti-corrosion 5
retainer material Q
blank: standard/steel %
anti-corrosion/stainless steel T
inner contact diameter G: resin
major dimensions basic load rating shaft
TR GG inner contact outer dimensions mounting dimensions dynamic static mass diameter
2 dameter | h E W L F T G hi 0 B € K s f c Co
mm mm mm mm mm mm mm mm mm mm mm mm mm N N g mm
SMD16GUU 16 20 25 50 45 33 9 6 10 80° 36 30 7 M5 12 774 1,180 170 16
SMD20GUU 20 23 27 54 50 39 11 7 10 60° 40 35 7 M6 12 882 1,370 240 20
SMD25GUU 25 27 38 76 65 47 14 7 11.5 50° 54 40 11 M6 12 980 1,570 580 25
SMD30GUU 30 33 39 78 70 56 15 7 14 50° 58 50 10 M8 18 1,570 2,740 720 30

1N=0.102kgf
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NIPPON BENRING SLIDE BUSH
CE TYPE

— Non-Clearance Adjustable Type —

part number structure

eremole EEER BB

H=0:2

specification

CE: standard (2}
CES: anti-corrosion total length %
m
sy}
&
number of blocks T
shaft diameter attached to one shaft
- J
#Inside bush is a resin retainer type with seals.
part number shaft e e basic load rating mass
diameter |assembly dimension block dimension support rail dimensions
. tolerance| H | h [Wi|[W2 | F | L1 [B1 | C | K| Ti|[S1| f |Ws|B2|T2| P | S2 L (M,N) dynamic| static | block rail size
anti-
standard . g6 C Co
M m | um  |mm|mm|{mm| mm |mm [mm |mm |mm |mm|mm mm | mm | mm|mm|mm|mm mm N N g kg/m
— 6 300 (1,75) 500 (3,25) 800 (5,25) 1,000 (6,50)
CE16|CES16| 16 —17 45|25(25( 45 (33 (45(32(30| 6.5 9(M5[12|40|30| 5 |150|5.5 1500 (9.75) 1,800 (11.75) 2,000 (13.25) 774 1,180 | 150 2.58 16
300 (1,75) 500 (3,25) 800 (5,25) 1,000 (6,50)
CE20(CES20| 20 50|27 (1.5( 48 [39 (50 (35|35 | 6.5 11 [M6| 12| 45|30 | 5 |150|5.5 1500 (9.75) 1,800 (11.75) 2,000 (13.25) 882 1,370 | 200 3.49 20
-7 300 (1,50) 500 (2,50) 800 (3,100) 1,000 (4,100)
CE25|CES25| 25 —20 60|33 (2560 (47 |65 |40 |40 (10 [14|M6|12|55|35| 6 |200|6.5 1500 (7.50) 1,800 (8.100) 2,000 (9.100) 980 1,570 | 450 5.31 25
300 (1,50) 500 (2,50) 800 (3,100) 1,000 (4,100)
CE30(CES30| 30 70375 (70 (56 (70|50 (5010 [15|M8| 18|60 |40 | 7 |200|6.5 1500 (750) 1,800 (8.100) 2,000 (9.100) 1,570 | 2,740 | 630 7.39 30

1N=0.102kgf

C-138 C-139



NIPPON BENRING SLIDE BUSH

CD TYPE [ )
— Clearance Adjustable Type —
part number structure Wa 4-S L
K B+0.2 C+0.2
example (EE - BB S S W S
= = BE A
T 4 — Il
g - T N R — R
I '
o« -3 | Q | i |
F ‘ G 1 ‘ \ 7 \
Hi B | HIH HiH 1/ HiH
B2 P J 1
W02 ws NS N MxP (N)
L
specification
CD: standard (2}
CDS: anti-corrosion total length %
m
sy}
&
number of blocks T
shaft diameter attached to one shaft
- J
#Inside bush is a resin retainer type with seals.
part number shaft e e basic load rating mass
diameter |assembly dimension block dimension support rail dimensions
. tolerance| H | h |W1|W2| F [Li |[B1|C | K |T1|[S1| f |G |[Ws|B2|T2| P |S2 L (M,N) dynamic| static | block rail size
anti-
standard o g6 C Co
mm| um_ |mmmm|/mm{mm{mm|{mm|/mm|/mm{mm|{mm mm|mm|mm|mm|mm|mm|mm mm N N g kg/m
-6 300 (1,75) 500 (3,25) 800 (5,25) 1,000 (6,50)
CD16|CDS16| 16 —17 45|25|5 (50(33(45|36(|30| 7| 9(M5({12| 6 | 40|30 | 5 |150|5.5 1500 (9.75) 1,800 (11.75) 2,000 (13.25) 774 1,180 | 170 2.58 16
300 (1,75) 500 (3,25) 800 (5,25) 1,000 (6,50)
CD20|CDs20| 20 50|27 | 45(54(39(50|40|35| 7|11 (M6[{12| 7 | 45|30 | 5 |150|5.5 1500 (9.75) 1,800 (11.75) 2,000 (13.25) 882 1,370 | 240 3.49 20
-7 300 (1,50) 500 (2,50) 800 (3,100) 1,000 (4,100)
CD25|CDs25| 25 —20 60|33 (105(76 |47 65|54 |40 |11 |12 |(M6[{12| 7 | 55| 35| 6 |200|6.5 1500 (750) 1,800 (8.100) 2,000 (9.100) 980 1,570 | 580 5.31 25
300 (1,50) 500 (2,50) 800 (3,100) 1,000 (4,100)
CD30|CDS30| 30 701379 (78(56|70|58|50|10|15(M8(18| 7 | 60| 40| 7 |200|6.5 1,500 (7.50) 1,800 (8100) 2,000 (9.100) 1,570 | 2,740 | 720 7.39 30

1N=0.102kgf

C-140 C-141



NIPPON B=eNRING SLIDE BUSH
SWA TYPE (inch Standard) o e N

— Block Type —

part number structure

4-S K| B | C
eramoi ST ER BRI \ |
LA i i —

NB mark

specification 1
SWA: standard \
SWSA: anti-corrosion M

self-aligning in all directions
seal by using SWA---GRUU

size

blank: without seal w
UU: seals on both sides 5
retainer material g
blank: standard/steel %
anti-corrosion/stainless steel self-aligning T
G: resin (SWA-resin retainer only)
= J
major dimensions basic load rating
inner contact diameter outer dimensions mounting dimensions dynamic static mass
part number tolerance h E w L F T G M B C K S C Co
+.001/(£0.02) | +.001/(0.02) +.01/(£0.2)| £.01/(£0.2)
inch/(mm) | inch/(um) | inch/(mm) | inch/(mm) | inch/(mm) | inch/(mm) | inch/(mm) inch/(mm)|inch/(mm)|inch/(mm)|inch/(mm)|inch/(mm) |inch/(mm)|inch/(mm) N N g
.2500 .4370 .8125 1.625 1.188 .813 .188 .750 1.000 1.312 750 .156 156
SWA 4BUU| (350 (11.100) | (20638) | 41.28) | (30.16) | (20.64) 476) |(1905) | 2540) | (3333 |(19.05) | 396) | 3os) | 20 | 265 45
3750 .5000 .8750 1.750 1.313 .938 .188 .875 1.125 1.437 .875 .156 .156
SWA 86| 525 | _ a0 | (2700 | 2225 | (4445 | (3330) | (2382 476) |(2223) | o858) | (3650) | (2229 | 396 | @oe) | 22° | 34 62
SWA 8SGUU .5000 ’ (—9) .6870 1.0000 2.000 1.688 1.250 .250 1.125 1.375 1.688 1.000 .156 156 510 784 130
(12.700) (17.450) (25.400) (50.80) (42.86) (31.75) (6.35) (28.58) (34.93) (42.88) (25.40) (3.96) (3.96)
.6250 .8750 1.2500 2.500 1.938 1.625 .281 1.437 1.750 2.125 1.125 .188 .188
SWA 106U | 45 75) (22.225) | (317500 | (6350) | (49.21) | (41.28) (7.14) | (3650) | @445) | (5398 |(2858) | a76) | (ave) | 7+ | 1180 | 240
.7500 .9370 1.3750 2.750 2.063 1.750 313 1.563 1.875 2.375 1.250 .188 .188
SWA1B6UY| 9050 | _ oou0 | (238000 | (34925 | (6985) | (5239 | (4445) (7.99) [(3969) | 4763 | (6039 |(31.75 | a76) | (a7e) | %62 | 1870 | 290
1.0000 ’ 1.1870 1.6250 3.250 2.813 2.188 375 1.938 2.375 2.875 1.750 .188 219
SWA 18GUU | (55 400) 10 | 30.150) | @1275) | (8255 | 7144) | (5556) 053 |@921) | 6033 | (7309 |@4ds) | w7e) | G5 | 980 | 1570 | 618
1.2500 1.5000 2.0000 4.000 3.625 2.813 438 2.500 3.000 3.500 2.000 .250 219
SWA 20GUU| 5 750) o 68100 | (0800 | (10160 | (9208 | (71.49 (11.11) | (6350) | 76200 | (8390) |(5080) | (635) | (5.56) | "°7° | 2740 | 1.300
1.5000 1.7500 2.3750 4.750 4.000 3.250 .500 2.875 3.500 4.125 2.500 313 .281
SWA24GUY| @g100 | %% | waasn) | 035 | (12065 | (10160 | (8259 (1270 |(73.03) | 8890 |(0478) |6350) | (7.94) | (714 | 2160 | 4020 | 1.900
2.0000 2.1250 3.0000 6.000 5.000 4.063 625 3.625 4.500 5.250 3.250 375 413
SWA 32GUU| 50 800) (53975) | (76.200) | (152.40) | (127.00) | (103.19) (15.88) | (92.08) |(11430) |(13335) |(62.55) | (@53 |(0.50) | 820 | 7.940 | 3600
Product of NB Corporation of America SI UNIT 1N=0.225Ibf

1kg=2.205Ibs

C-142 C-143



NIPPON BENRING SLIDE BUSH

4 )
SWdJ TYPE (nch Standard)
— Clearance Adjustable Block Type — g -
E
w L
part number structure 45 c
example RIUU
swJ[20[G|R|uy] |
'_
<
o [ %
specification 1
SWJ: standard
SWSJ: anti-corrosion NB mark self-aligning in all directions
by using SWJ---GRUU
. seal M
120 blank: without seal %)
UU: seals on both sides 5
retainer material g
blank: standard/steel %
anti-corrosion/stainless steel self-aligning T
G: resin (SWdJ-resin retainer only)
= J
major dimensions basic load rating
inner contact diameter outer dimensions mounting dimensions dynamic static mass
part number h E w L F T G M B C K S C Co
+.001/(£0.02) | +.001/(0.02) +.01/(£0.2)|£.01/(£0.2)
inch/(mm) inch/(mm) | inch/(mm) | inch/(mm) | inch/(mm) | inch/(mm) inch/(mm)|inch/(mm)|inch/(mm) [inch/(mm) |inch/(mm) |inch/(mm)|inch/(mm) N N g
.2500 .4370 .8125 1.625 1.188 .813 .188 .750 1.000 1.312 750 .156 156
SwJ —4cuu (6.350) (11.100) | (20638) | 41.28) | (30.16) | (20.64) 476) |(19.05 | (2540) | 3333 |(19.05 | B98) | @9e) | 206 | %5 45
.3750 .5000 .8750 1.750 1.313 .938 .188 .875 1.125 1.437 .875 .156 .156
swJ —ecuu (9.525) (127000 | (22.225) | (4445 | (3334) | (23:82) 476) |(2223) | 2858) | B650) |(2223) | 396 | @9 | 22 | 315 g2
.5000 .6870 1.0000 2.000 1.688 1.250 .250 1.125 1.375 1.688 1.000 .156 156
swJ— scuu (12.700) (17450) | (254000 | (5080) | (42.86) | (31.75) (635 |(2858) | (3493) | 4288) |(2540) | (396 | @9 | OO | 784 | 130
.6250 .8750 1.2500 2.500 1.938 1.625 .281 1.437 1.750 2.125 1.125 .188 .188
SwJ 10GUU (15.875) (22.225) | (317500 | (6350) | (49.21) | (41.28) (7.14) | (3650) | @445) | (5398) |(2858) | a76) | (ave) | (74 | 1180 | 240
.7500 .9370 1.3750 2.750 2.063 1.750 313 1.563 1.875 2.375 1.250 .188 .188
SwJ 126UU (19.050) (23800) | (34.925) | (69.85) | (52.39) | (44.45) (794) |(3969) | 4763 | 6033) |@3175 | (476) | a70) | %62 | 1870 | 290
1.0000 1.1870 1.6250 3.250 2.813 2.188 375 1.938 2.375 2.875 1.750 .188 219
SwJ 186U (25.400) (30.50) | (41.275) | (82.55) | (r1.44) | (55.56) ©53) |@921) | 6033) | (7303 |@445) | 476 | (G556) | B0 | 1570 | 615
1.2500 1.5000 2.0000 4.000 3.625 2.813 438 2.500 3.000 3.500 2.000 .250 219
SwJ 206UU (31.750) (38.100) | (50.800) | (101.60) | (92.08) | (71.44) (11.11) | 6350) | 76200 | 8890) |(5080) | (6.35) | (5.56) | 570 | 2740 | 1300
1.5000 1.7500 2.3750 4.750 4.000 3.250 .500 2.875 3.500 4.125 2.500 313 .281
swJ 246uu (38.100) (44.450) | (60325) | (120.65) | (101.60) | (8255) (1270) | (7303 | 6890) |(10478) |(5080) | (ro4) | 714y | 2160 | 4020 | 1.900
2.0000 2.1250 3.0000 6.000 5.000 4.063 625 3.625 4.500 5.250 3.250 375 413
SwJ 326UuU (50.800) (53975) | (762000 | (15240) | (127.00) | (103.19) (1588) | (92.08) |(11430) |(13335) |(62.55) | (@53 |(10.50) | 3820 | 7.940 | 3600
Product of NB Corporation of America SI UNIT 1N=0.225Ibf

1kg=2.205Ibs

C-144 C-145



NIPPON B=eNRING

SLIDE BUSH

( N

SWD TYPE (nch Standard)

— Open Block Type —

part number structure

eremvle SE ENEIEINY

Y

- NB mark %

specification
SWD: standard

SWSD: anti-corrosion self-aligning in all directions
seal G M by using SWD---GRUU
size blank: without seal %)
UU: seals on both sides 5
retainer material g
blank: standard/steel %
anti-corrosion/stainless steel self-aligning T
G: resin (SWD-resin retainer only)
= J
major dimensions basic load rating
inner outer dimensions mounting dimensions dynamic static mass
part number contact h E w L F T G M h1 ¢} B C K S C Co
diameter |£.001/(£0.02){%.001/(£0.02) +.01/(£0.2)| +.01/(£0.2)
inch/(mm) | inch/(mm) | inch/(mm) | inch/(mm) | inch/(mm) | inch/(mm) | inch/(mm) | inch/(mm) inch/(mm)|inch/(mm) inch/(mm) |inch/(mm)|inch/(mm)|inch/(mm) N N g
.5000 .6870 1.0000 2.000 1.500 1.100 .250 .688 .98 3425 o 1.688 1.000 .156 .156
SWD 8GUU| 15700) | (17.450) | (25.400) | (50.80) | (38.10) | (27.94) | (635 | (17.5) 2489 | 870 | 8 | wuzee | (540 | G9e) | moe | 10 | 784 9
.6250 .8750 1.2500 2.500 1.750 1.375 .281 .875 1.15 375 . 2125 1.125 .188 .188
SWD 10GUU | (15675) | 22.225) | (31.750) | (63.50) | (44.45) | (34.93) | (7.14) | (22.23) 2021 | 053 | 8 | (398 | (858 | @76) | @wre) | 774 | 1180 | 185
.7500 .9370 1.3750 2.750 1.875 1.535 315 937 1.23 4375 . 2.375 1.250 .188 .188
SWD 126UV 19050) | 23.800) | (34.950) | (69.85) | (47.63) | (39.00) | (8.00) | (23.80) @124 |atan | |63 |Gl | wre) | wrze | 52 | 180 | 2%
1.0000 1.1870 1.6250 3.250 2.625 1.975 375 1.188 1.48 .5625 . 2.875 1.750 .188 219
SWD 18GUU | (55 400) | 30.150) | (41.300) | (82.55) | (66.68) | (50.17) | (953 | (30.18) @759 |(1429) | % | 7309 | @445 | @re) | G | B0 | 1970 530
1.2500 1.5000 2.0000 4.000 3.375 2.485 437 1.500 1.88 625 o 3.500 2.000 .250 219
SWD 20GUU | (5, 750) | 38.100) | (50.800) | (101.60) | (85.73) | (63.12) | (11.10) | (38.10) urzs) |asse) | % | @so0) | G080 | 635 | se | 170 | 2740 | 1.080
1.5000 1.7500 2.3750 4.750 3.750 2.910 .500 1.750 2.12 .750 5 4.125 2.500 313 .281
SWD 24GUU | 35 100) | 44.450) | (60.325) | (120.65) | (95.25) | (73.90) | (1270) | (44.45) (5385 |(19.05) | % |qoa78) | 6350 | o4 | @aa | 2160 | 4020 | 1620
2.0000 2.1250 3.0000 6.000 4.750 3.660 625 2.250 2.70 1.00 . 5.250 3.250 375 413
SWD 326GUU | 50600) | (53.975) | (762000 | (1524) | (12065) | (92.90) | (15.88) | (57.15) 6858) |@5400 | °° |usszs) | 6255 | (@53 |(os0) | 380 | 7940 | 3100
Product of NB Corporation of America S| UNIT 1N=0.225Ibf

1kg=2.205Ibs

C-146 C-147



TOPB

STRUCTURE AND ADVA -

TYPES ..................
SPECIFICATION -+«
LIFE CALCULATION -+ -+
RELATION BETWEEN BALL CUIRCUITS
MOUNTING oo
ANTI-CORROSIVE TYPE -
USE AND HANDLING PR
DIMENSION TABLE -+~ -

D-1




NIPPON B=eNRING

TOPBALL

The NB TOPBALL is a linear motion mechanism utilizing the
rotational motion of ball elements. NB's self-aligning TOPBALL
can be designed into many different applications such as factory
automated equipment, machine tools, industrial machines, electrical
equipment, optical and measuring instruments.

STRUCTURE AND ADVANTAGES

Higher Load Capacity and Longer
Travel life

NB's uniquely designed load plate provides circular
arch contact to the ball element resulting in a
greater dispersion of the load, enabling TOPBALL to
provide up to three times the load capacity therefore
27 times the travel life of conventional slide
bushings.

Self Aligning Capability

Load plates are thinner at the ends to provide a pivot
point at the center of the plate. The center acts as
a fulcrum to compensate for any slight misalignment
between the shaft and the housing bore that might
be caused by inaccurate machining, mounting errors
or shaft deflection.

Straight load plate ST option is available for non
self-alignment.

Floating Seal

NB's unique floating seal design allows for self-
alignment while maintaining equal and constant
contact to the shaft. Seals do not add to the overall
length of the bushing allowing for more compact
designs.

Figure D-1 Circular Arch Design and Ground

High Speed
TOPBALL meets high speed requirements. The
maximum speed is 5m/s.

Clearance Adjustable

TOPBALL load plates are designed to "float" in the
outer sleeve which allows for clearance between
the ball elements and shaft to best suit application
requirements.

TOPBALL Unit

This is a TOPBALL with a housing. The housing has
the most appropriate bore tolerance that optimizes
TOPBALL's performance.

Tolerance interchangeable with

Asian Metric Slide Bush Type

Shaft diameter tolerance for TMF and TMA types
is the same as Asian Metric slide Bush (refer to
"Clearance and Fit" in page D-5).

TMF type is an easy to mount flange type.
Mounting dimensions of TMA type are the same
as those of Asian Metric SMA type which makes
replacement easy.

Figure D-2 Floating Seal and Self-aligning Feature

Surface Raceway
( |

circular arch design

load plate

ground surface raceway

floating seal

N
Figure D-3 Basic Structure of TK
( load plate
resin outer cylinder
N

D-2

TYPES

Table D-1 Types

TOPBALL

Metric Series

Inch Series

TK

closed type

P.D-8

TW

P.D-10

TK-OP

TOPBALL

open type

TW-OP

&

P.D-10

closed type

TWA-W

adjustable type

P.D-22

P.D-23

TKE

open type

TOPBALL Unit

P.D-14

adjustable-open
type

P.D-16

P.D-24

P.D-25

TMF

Tolerance interchangeable
with Asian Metric
Slide Bush Type

P.D-18

Tveadol




SPECIFICATION

Refer to Table D-2 for NB TOPBALL material and operating temperature range.
The operating temperature range of the NB TOPBALL UNIT series is based on the built-in TOPBALL.

Table D-2 Material and Operating Temperature Range

outer . operating
type cylinder retainer load plate ball temperature range
TK
standard TW steel steel
TW-H o o
resin resin —20°C~80C
i TK-SK steel with )
anti- TW-SK electroless stgltr;gss
corrosion TW-H-SK nickel plating

LIFE CALCULATION

Since ball elements are used as the rolling element
in the NB TOPBALL, the following equation is used
to calculate the rated life.

{80

L: rated life (km) fu: hardness coefficient

fr: temperature coefficient fc: contact coefficient
fw: applied load coefficient (Table D-3)

C: basic dynamic load rating (N) P: applied load (N)
*Refer to page Eng-6 for the coefficients.

Applied Load Coefficient (fw)

When calculating the applied load, the weight of
the mass, inertial force, moment resulting from
the motion, and the variation with time should be
accurately estimated. However, it is very difficult
to accurately estimate the applied load due to the
existence of numerous variables, including the start/
stop conditions of the reciprocating motion and of the
shock/vibration. Estimation is simplified by using the
values given in Table D-3.

RELATION BETWEEN BALL CIRCUITS AND LOAD RATING

If the stroke and number of cycles per unit time
are constant, the life time is calculated using the
following equation.

L-106
Lh=n————F—~
2-0s+ni-60
Ln: life time (hr) £s: stroke length (mm)
L: rated life (km) n1: number of cycles per minute (cpm)

Table D-3 Applied Load Coefficient

operating conditions gggflfiii?e:?tafev
0255 ot less ot
m/soriess 1o~20
Usmsoriess | 20735
s ortess | 35740
5m/s or less 4.0 or more

The load rating varies according to the loaded position on the circumference.
The value in the dimension table indicates the lowest load rating with the load placed on top of one ball circuit.
Table D-4 shows the load ratio for the TK and TW TOPBALL.

Table D-4 Load Positions

size TK8 TK10~TK16

TK20~TK50 | TW3~TW8 TW10 TW12~TW32

C C
C
(dynamic load rating in the table)

Cuax Cuax
Cmax
(maximum dynamic load rating)

load ratio Cmax/Cl Cwmax/C 1.414 1.463 1.280 1.414 1.463 1.280
Cz Cz Cz Cz Cz
CZ none
(dynamic load rating in reverse direction)
(except for TK10) (TW8 only)
load ratio Cz/C | Cz/C - 0.44 0.60 0.70 0.44 0.57

D-4

Table D-5 Recommended Tolerance for Shaft Dia. and Housing Bore

MOUNTING :
shaft dia.

part housing bore

dr tol. (h6 D tol. (H7
Clearance and Fit number ™ mm u(m ) mm u(m )
An appropriate clearance between TOPBALL and TK 8 8 0 16 +18/0
shaft is required in TOPBALL operation. Inadequate TK10 10 -9 19
clearance may cause early failure and/or poor, +21
rough movement. Proper clearance is determined by TK12 12 0 22 0
shaft diameter and housing bore. Table D-5 show TK16 16 -1 26
recommended tolerances of the shaft and housing TK20 20 0 32 105
bore. TK25 25 13 40 o
Tolerance of TMF and TMA type TK30 30 47
Shaft diameter tolerance of TMF and TMA types TK40 40 0 62 +30
matches that of Asian Metric Slide Bush:g6. TK50 50 —16 75 0

Table D-6 shows recommended tolerances of TMF
and TMA types. Please insert TMF type into an Table D-6 Recommended Tolerance (TMF,TMA type)

installation bore which is slightly larger than the shaft dia.

outer cylinder. part number dr tol. (6)
Shaft and Housing mm am
To optimize NB TOPBALL performance, high TMF16 - 16 —6/-17
precision shafts and housings are required. TMF20 | TMA20 20 -7

1. Shaft: Dimensional tolerance, surface roughness TMF25 | TMA25 25 —20

and hardness greatly affect the traveling
performance of the TOPBALL.
The shaft must be manufactured to the following tolerances.
A. Surface roughness of Ra0.4 or less.
B. Hardness of 58 HRC or more (refer to page Eng-6).
C. The proper tolerance of the shaft diameter is recommended on Table D-5.
The NB Shaft is an ideal component manufactured to meet these specifications. Please see pages F-1 ~
for details.
2. Housing: There are a wide range of designs and manufacturing techniques for housings. NB TOPBALL
Units are available as standard products. When housings are prepared separately please refer to Table
D-5 for a proper fit.

Mounting

TK type TOPBALL is designed to be press fitted into the housing bore. When inserting bushing, however,
don't apply excess force nor shock load which may cause permanent damage. For TW type TOPBALL,
examples of mouting are shown in Figures D-4~7.

Examples of Mounting

Figures D-4 to D-7 illustrate mounting methods as example.

Figure D-4 Use of Holding Plates Figure D-5 Use of Retaining Rings

4 N ( )
N\ J _ J
Figure D-6 Open Type Figure D-7 Pin Fixing
4 N ( )
A
! B
L ) L ‘ magnified A )

* Please contact NB for SA type support rails' * Please fix by the pin for open type housing .
compatibility with the TOPBALL units.

D-5

TOPBALL

Tveadol




Retaining Ring for Mounting
It is possible to mount NB TOP BALL by retaining ring. It is recommended to select the retaining ring with
reference to the Table D-7.

Figure D-8 Retaining Ring Table D-7 Applicable retaining ring

f h siz_e .Of size of
J L size " S retaining ring
ring for outer o [euRt
cylinder 8
( iR TK 8 16 16
() TK10 19 19
TK12 22 22
TK16 26 26
retaining ring for outer cylinder TK20 32 32
TK25 40 40
TK30 % 47 47
TK40 62 62
] TK50 75 75
(_ 1 % part is not in the JIS standard. Please contact NB for
0_ details.
I
retaining ring for housing

S J

Mounting Surface Shape

Topball unit series are generally mounted by pushing pressing the reference surface of of the block against the
shoulder provided on the mounting surface. An undercut as shown in figure D-9 or a radius corner as shown in
figure D-10 should be provided at the corner of the shoulder in order to avoid interference with the corner of
the reference surface of the block. The maximum corner radius values are shown in Table D-8.

Figure D-9 Radius corner shape of the mounting surface Figure D-10 undercut shape of the mounting surface

) : )
& &2

N N\
Table D-8 Maximum roundness of corners Unit : mm
Maximum roundness of corners r
) Applicable block type .
Size Size
TKA TKA-W TKE TKE-W TKD TKD-W TMA
8 B _ _ B 8
10 0.3 0.3 _ 10
12 0.3 0.3 0.3 0.3 12
16 16
20 20
25 0.5 0.5 0.5 10 25
EEEe— 0.5 ’ 0.5 ’ 0.5 ’
30 30
40 - 40
50 - - — 50

D-6

ANTI-CORROSIVE TYPE

A special TOPBALL is also available for anti-corrosive Table D-9

requirements. Please specify with a suffix "-SK" for —

either TOPBALL or TOPBALL Unit part number. The part number

load plates are electroless nickel plated and balls are load plate ball element
made of stainless steel. -SK electroless nickel plate | stainless steel

USE AND HANDLING PRECAUTIONS

Rotational motion not supported Figure D-11
The NB TOPBALL is designed only for linear motion,

so that for applications in which a combination of linear

and rotational motion is a requirement, Stroke Bush (P.

E-2), Slide Rotary Bush (P. E-10), or Rotary Ball Spline

(P. B-32) are recommended.

Self Alignment

When used with a single bearing on a single shaft or with a single bearing each on 2 shafts, Self-
Alignment causes either shafts or bearings to tilt. To avoid tilting, 2 shafts with 2 bearings on each shaft is
recommended. Non-self aligned "ST" type is available only for Euro Metric TK type TOPBALL in size 12 to
40. Please contact NB for details.

Figure D-12

1 shaft with 1 bearing 1 shaft with 2 bearings 2 shaft with 1 bearing 2 shaft with 2 bearings
( Non-self aligned type ( Non-self aligned type
is recommended) is recommended)

L % in case of 1 shaft with 1 bearing and 1 shaft with 2 bearings, it is required not to rotate NB TOPBALL.

Operating Temperature Range

The operating temperature range is from -20°C to 80 °C . In case of operation at a temperature outside of this
range, please contact NB.

Dust Prevention

Foreign particles and dust in the NB TOPBALL affect the motion accuracy and shorten product life. Standard
seals will perform well for dust prevention under normal operating conditions, however, in harsh environment
it may be necessary to attach protective covers.

Lubrication

It is important to lubricate the NB TOPBALL for an accurate operation and for a long life. Anti-rust oil is
applied to the NB TOPBALL prior to shipment only. The NB selected anti-rust oil has a little to no effect on
lubricants, however, please apply lubricant after cleaning the TOPBALL, for example, using kerosene, etc.
For grease lubrication, lithium soap-based grease is recommended. A special low dust generating grease is
also available for clean room application. Please refer to page Eng-51 for details.

Operating Speed
The maximum speed is 5m/s. Product life time may be shortened if operating speed is more than 3m/s due
to wear of resin components. Please set applied load coefficient and static safety factor with a margin.

D-7

TOPBALL
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NIPPON B=eNRING

TK TYPE

— TOPBALL Metric Type —

TK type

part number structure

S« 20luulorls]

TK type

inner contact diameter (dr)

TK-OP type

blank: standard
SK: anti-corrosion™
self aligning

blank: self-aligning
ST: non self-aligning*

seal
blank: without seal
UU: seals on both sides

blank: closed
OP: open

*For anti-corrosion the load plates are electroless nickel plated with stainless steel balls.

* ST option is available for size 12 to 40

s ™
Self-Aligning Type
- al a -
| | | Self-aligning 1° in all directions
v w
B
L
Non Self-Aligning Type
ala
B
L
J E J F
TK12-OP | TK16-OP, TK20-OP

TOPBALL

Tveadol

J F E
TK25-OP — | |
(_')i of|E : 11{0 i Z i(| o
e % 0 ==
I
(5 -
6 : pi
L F: pin hole )
part number major dimensions basic load rating | shaft
closed type open type dr* D L B w D1 open type dynamic| static [diameter
number of | Mass number of | Mass tolerance tolerance tolerance h 6 (R G J (o] Co
pall circuits| g ball circuits) g mm um mm mm mm mm mm mm mm mm mm mm mm N N mm
TK 8 4 7.2 - — — 8 + 8 16 25 16.5 1.1 15.2 - - - - - 423 534 8
TK10 5 13.9 - — = 10 0 19 29 22.0 0 1.3 18 = - - - - 750 935 10
TK12 5 21 TK12-0P 4 17 12 22 32 22.9 —02 1.3 21 6.5 66° = 0.7 1,020 1,290 12
TK16 5) 26 TK16-0P 4 35 16 + 9 26 36 24.9 ’ 1.3 24.9 9 68° = 1.0 1,250 1,550 16
TK20 6 54 TK20-0P 5 48 20 -1 32 45 +0.2 315 1.6 30.3 9 55° 3 - 1.0 2,090 2,630 20
TK25 6 122 TK25-0P 5 103 25 +11 40 58 441 1.85 37.5 11.5 57° 1.5 1.5 3,780 4,720 25
TK30 6 193 TK30-0P 5 177 30 -1 47 68 52.1 0 1.85 44.5 14 57° 2 1.7 5,470 6,810 30
TK40 6 354 TK40-0P 5 275 40 +13 62 80 60.6 —0.3 2.15 59 19.5 56° 1.5 24 6,590 8,230 40
TK50 6 615 TK50-0P 5 520 50 —2 75 100 77.6 2.65 72 22.5 54° 5 2.5 2.7 10,800 | 13,500 50
One-sided seal is also available. Please contact NB for details. 1N=0.102kgf
* Based on nominal housing bore D-8 D-9



NIPPON B=eNRING

TOPBALL
TW TYPE TW type TW-OP type ( R

— TOPBALL Inch Type —

part number structure

eremole Y- E3-E

Self-aligning 1°
in all directions

blank: standard
SK: anti-corrosion™

blank: closed

OP: open
TW type
gleae:llk: without ssal TW 8-0P TW10-OP TW12-OP thru TW32-0OP
size UU: seals on both sides
N\ »
% For anti-corrosion the load plates are electroless nickel plated with stainless steel balls. —
o
part number major dimensions basic load rating | nominal §
closed type open type dr* D L B w D1 open type dynamic | static shaft E
number of | mass number of | Mass tolerance tolerance tolerance h F G J © Co |diameter
all circuits| | pg ball circuits|  1bs inch | inch inch | inch inch inch inch inch inch inch inch inch inch Ibf Ibf inch
TW 3 4 .004 - - - 1875 .3750 | .562 | +.008 - - - - - — — - 35 47 3/16
TW 4 4 .009 - - - .2500 .5000 | .750 0 515 0 .0390 .4687 = = = = 60 80 1/4
TW 6 4 .014 - - - .3750 .6250 | .875 -.015 .703 -.015 .0390 .5880 - - - - 95 120 3/8
TW 8 4 .043 TW 8-0P S .033 | .5000 0 .8750 | 1.250 1.032 .0459 .8209 .313 .136 .6250 | through 230 290 1/2
TW 10 5 .103 TW 10-0OP 4 .083 | .6250 | -.0005 | 1.1250 | 1.500 0 1.112 0 .0559 1.0590 .375 .105 .1250 .0390 400 500 5/8
TW 12 6 123 TW 12-0P 5 .102 | .7500 1.2500 | 1.625 | -.020 1.272 -.020 .0559 1.1760 .438 136 .1250 .0590 470 590 3/4
TW 16 6 .265 TW 16-0OP 5 .220 | 1.0000 1.5625 | 2.250 1.886 .0679 1.4687 .563 136 .1250 .0470 850 1,060 1
TW 20 6 .485 TwW 20-0P 5 419 | 1.2500 0 2.0000 | 2.625 |0/-.025 2.011 0/-.025 .0679 1.8859 .625 .201 1875 .0900 1,230 1,530 1-1/4
TW 24 6 .750 TW 24-0P 5 .639 | 1.5000 | -.0006 | 2.3750 | 3.000 |[0/-.030 2.422 | 0/-.030 .0859 2.2389 .750 .201 1875 .0900 1,480 1,850 1-1/2
TW 32 6 1.411 TW 32-0P 5 1.168 |2.0000 |0/-.0008 | 3.0000 | 4.000 | 0/-.040 3.206 | 0/-.040 .1029 2.8379 1.000 .265 .3125 | through | 2,430 3,040 2
* Based on nominal housing bore 1inch=25.4mm
** Seals are not available on TW3. 1lbs=0.454kg
*** One-sided seal is also available. Please contact NB for details. 1Ibf=4.448N



NIPPON B=eNRING

TKA TYPE(Euro Standard)

— Block Type —

TKA-W TYPE(Euro Standard)

— Double-Wide Block Type —

part number structure

Sl calsolwluulsk

part number structure

erameie [ETNERINY-EX-

blank: standard
SK: anti-corrosion®
self aligning blank: standard
blank: self-allg.nlnlg . TKA type SK: anti-corrosion®
TKA type ST. non self-aligning
seal inner contact diameter seal
blank: without seal blank: without seal
inner contact diameter UU: seals on both sides double-wide type UU: seals on both sides
% For anti-corrosion the load plates are electroless nickel plated with stainless steel balls. % For anti-corrosion the load plates are electroless nickel plated with stainless steel balls.
* ST option is available for size 12 to 40
( ) 4 )
W
K Br\(/)\./15 CtI(;.15 K Bzxo.15 KMON M6x1 depth 8
Exo. X M6x1 depth 8 L~ /(oil hole)
4-M — (oil hole) E20015 Czo15
4-M [ W
l—*» i _‘ |
o >-L e ‘ ‘
- NHE siid = T S
) o 17 e T |
self-aligning 1° NB mark i | i g
NB mark in all directions - ¥ | ‘ | -
(self-aligning type) :
4S5 An oil hole is not provided on size 8, 10, 12, and 16. 4-9S
N J - J
inner major dimensions mounting dimensions basic load rating inner major dimensions mounting dimensions basic load rating [allowable]
et | p | E W | L|F|G|[T|[X|Y[B|C|K|M]|f|S |dnamistaticjmass ot h | E|W|L|F|G|T|Y|[B|]C|K|M|f]S io|static| JC, | mass
part number |diameter c Co part number |dgiameter c Co | Mo
mm [mm|mm|mm|mm|mm|mm|mm|mm|mm|mm|mm|mm mm|[mm| N N g mm |[mm|mm|mm|[mm|mm|mm|mm|mm|mm|mm|mm mm|{mm| N N INm| g
TKA 8UU 8 [15(175] 353228 [22| 5| — | —|25]|20|5 |M4| 9 | 3.3] 423 534| 59 TKA 8WUU| 8 | 15 |17.5] 35| 62(28 (22| 5| 6.5|25| 50/ 5 |M4| 9| 3.3] 685 1,060/ 653 119
TKATOUU | 10 [ 16 |20 | 40|36 (31.5( 25| 5| — | — | 29|20 | 5.5{M5| 11 | 43| 750/ 935 90 TKATOWUU |10 | 16 |20 | 40| 70(31.5/ 25| 5|7 |29 | 52| 55| M5| 11 | 4.3| 1,210] 1,870| 134 | 175
TKA12UU | 12 [ 18 |21.5] 43|39 (35 |[28| 5| — | — | 32| 23| 55/ M5| 11 | 4.3/1,020({1,290| 116 TKA12WUU |12 | 18 |21.5] 43| 76|35 |28 | 5| 7.5/ 32| 56| 5.5/ M5| 11 | 4.3| 1,650 2,580| 209 | 227
TKA16UU | 16 | 22 |26.5] 53|43 (42 |35| 5| — | — | 40| 26| 6.5/ M6| 13 | 5.3/1,250(1,550] 205 TKATBWUU | 16 | 22 |26.5] 53| 84(42 (35| 5[ 9.5/40 | 64| 6.5/ M6| 13 | 5.3| 2,020| 3,100| 282 | 390
TKA20UU | 20 [ 25|30 | 60|54 |50 |42 | 5|19 | 9 |45[32| 7.5/ M8| 18 | 6.6/2,090/2,630] 326 TKA20WUU |20 | 25 |30 | 60[104(50 (42| 5|9 |45| 76| 7.5/ M8| 18 | 6.6] 3,390| 5,260| 620 | 630
TKA25UU | 25 [ 30|39 | 78|67 (60 | 48| 7 |22.5(10 | 60 [ 40| 9 [M10|22 | 8.4|3,780/4,720| 624 TKA25WUU |25 | 30 |39 | 78|130(60 [48 | 7 (10 |60 | 94| 9 |M10| 22 | 8.4| 6,120| 9,440{149 |1,210
TKA30UU | 30 |35 |43.5] 87|79 (70 |58 | 8 |26 [11.5] 68 | 45| 9.5|M10| 22 | 8.4|5,470/6,810] 980 TKA30WUU |30 | 35 |43.5] 87|152|70 |58 | 8 [11.5| 68 [106]| 9.5/M10| 22 | 8.4| 8,860|13,600/247 |1,880
TKA40UU | 40 |45 |54 [108]| 91 (90 | 72 [ 10 |26.5[14 | 86 | 58 |11 [M12| 26 [10.5|6,590|8,230|1,670 TKA40WUU |40 | 45 |54 [108(176]90 |72 | 10 [14 | 86 [124]11 |M12| 26 |10.5[10,600/16,400/349 |3,280
TKA50UU | 50 | 50 |66 [132[113 [105 | 85 | 12 |43.5{12.5[108 | 50 [12 |[M16] 34 [13.5|10,800(13,500/2,950 1N=0.102kgf
1N=0.102kgf



NIPPON B=eNRING

TKE TYPE(Euro Standard)

— Open Block Type —

part number structure

example EE -

TKE type

blank: standard
SK: anti-corrosion™

self aligning
blank: self-aligning
ST: non self-aligning

inner contact diameter

seal
blank: without seal
UU: seals on both sides

*For anti-corrosion the load plates are electroless nickel plated with stainless steel balls.

~ )
W L
K B+o.15 C+o.15
E+0015 X M6X1 depth 8
am| | (oil hole)
| ] T
l—% 0 > 7&
- | \ T % i i i
w /f% < -~ == :’:
NB mark
3 i - i o [ | self-aligning 1°
rob ‘ R ‘ in all directions
- self-aligning type
i E ( gning type)
L J
inner major dimensions mounting dimensions basic load rating

el p lE|lW|L|F|T|R|6|X|Y[B|C|K|M|f|S]|P/|J|dni|static|mass
part number iamete ¢ | co

mmimmimmimm|imm{mm|mm|{mm mm|mmmmimm{mm mm|{mm|mm|mm| N N g
TKE12UU | 12 | 18 [21.5] 43|39 | 28 6.5(66° [14.5| 7.5/32|23 [ 55{M5( 11| 4.3 8 | 4.5 1,020[ 1,290 99

TKE16UU | 16 | 22 |26.5] 53| 43 | 35

9 [68°[15.5] 9.5{40|26| 65/ M6| 13| 5.3 9.5

5.5

1,250] 1,550{ 175

TKE20UU | 20 | 25 [30 | 60| 54 | 42

9 [55°[19 | 9 [45|32| 75/ M8|18] 6.6

6.5

2,090] 2,630 275

TKE25UU | 25 |30 [39 | 78| 67 | 51

8.6

3,780| 4,720 558

TKE30UU | 30 | 35 |43.5] 87|79 | 60

14 |57°[26 [11.5|68|45| 9.5\M10[ 22| 8.4/14

8.6

5470| 6,810) 860

TKE40UU | 40 | 45 |54 [108| 91|77

19.5[56° [26.5(14 |86 |58 [11 |M12| 26 [10.5[17.5

108

6,590| 8,230{1,490

TKES0UU | 50 | 50 |66 [132[113| 88

m
5
5
5
7 [11.5|57° [22.5[10 |60[40[9 [M10]22| 8.414
8
10
12 |22.5/54° |143.5[12.5[108) 50 [12 |[M16] 34 [13.5)20

13

10,800[13,500{2,500

1N=0.102kgf

TKE-W TYPE(Euro Standard)

— Double-Wide Open Block Type —

part number structure

eremole [T ENTI-E3

TKE type

inner contact diameter

double-wide type

blank: standard
SK: anti-corrosion™

seal
blank: without seal
UU: seals on both sides

*For anti-corrosion the load plates are electroless nickel plated with stainless steel balls.

TOPBALL

4 N
Mo
& T
W L
K B+o.15 C+o0.15
Ex+o015 M6X1 depth 8
4-M || (oil hole)
LT
'_
s N e
w i /fN il ! 1l
A °
S %é e Y
4-¢S R
4-¢P 6’
- J
inner major dimensions mounting dimensions basic load rating [allowable
art number el b [ E{W|L | F|T|R|@|Y|B|C|K|[M|f|S|P]|J omamicfstatic|i mass
p C | Co | Mo
mmmmimmimmjmmjmm|mm|mm mmimmimm{mm: mmimmimm/mm| N N N-m g
TKE12WUU | 12 | 18 (215 43| 76/28| 5| 6.5(66°| 7.5/ 32| 56| 55| M5 | 11| 4.3| 8 | 4.5] 1,650] 2,580[ 11.3| 190
TKE16WUU | 16 | 22 |26.5| 53| 84|35| 5| 9 [68°| 9.5/ 40| 64| 6.5|M6| 13| 5.3| 9.5] 55| 2,020{ 3,100| 15.2| 312
TKE20WUU | 20 | 2530 | 60[{104/|42| 5| 9 [55°| 9 |45| 76| 7.5|M8| 18| 6.6{11 | 6.5| 3,390| 5,260 35.3| 505
TKE25WUU | 25 | 30|39 | 78[130|51| 7 [11.5/57°|10 |60 | 94| 9 |M10|22 | 8.4[14 | 8.6| 6,120| 9,440 85.2|1,050
TKE30WUU | 30 | 35 (435 87[152|60| 8|14 |57°|11.5 68 [106| 9.5|M10| 22 | 8.4{14 | 8.6/ 8,860(13,600( 140 |1,630
TKE40OWUU | 40 | 45|54 [108[176/77 |10 [19.5(56°[14 | 86 |124[11 [M12| 26 |10.5{17.5{10.8]10,600{16,400{ 199 |2,880
1N=0.102kgf

Tveadol




NIPPON BENRING TOPBALL

TKD-W TYPE(Euro Standard)

— Clearance Adjustable Double-Wide Open Block Type —

TKD TYPE(Euro Standard)

— Clearance Adjustable Open Block Type —

part number structure part number structure

examele [T ER Y- 65 examele [T ERI Y-
blank: standard
SK: anti-corrosion®
self aligning blank: standard
blank: self-aligning TKD type SK: anti-corrosion™
TKD type ST: non self-aligning
seal inner contact diameter seal
blank: without seal blank: without seal
inner contact diameter UU: seals on both sides double-wide type UU: seals on both sides
% For anti-corrosion the load plates are electroless nickel plated with stainless steel balls. % For anti-corrosion the load plates are electroless nickel plated with stainless steel balls.
( ) 4 )
K'\AON
W L W L
K B+o.15 C+o.15 Cao1s
E+o0.015 X M6X1 depth 8 M6x1 depth 8
aM |, |, (oil hole) 4-M (oil hole)
LT ‘
- Te = P
TR Ly fﬁ an £ i o= il :::t: [T . | Iy oy T
- NB mark | : 4
- N% @ self-aligning 1° - 9
' ' in all directions g
4-¢S |R] «L_i (self-aligning type) 4-¢S A N e
4-pP 0 4-¢P
_ J N\ J
e major dimensions mounting dimensions  |basic load rating| i"":'m major dimensions mounting dimensions |basic load ratinglallggtaigle
contact | . . cont . :
part number fianes h|E|W|L|F|[G|Z|T|R|6|X|Y|[B|C|K|M|[f|S|P|J dyrgmucstégc mass part number fimeey h|{E[W|L|F|[G|[Z|A|N|[T|[R|O6|Y|B|[C|K|M|f[S|P|J dyrgmlcstélgc mmg“ mass
mm|mm|mm|mm|{mm|mm|mm|mm|mm|mm mm|mm |mm(mm(mm mmmmimm|mm| N N g mm|mm|mm{mm|mm|mm|mm|mm{mm|mm|mm|mm mmmmmmmm| _ mmmmmmmm| N | N [N-m| g
TKD12UU |12 |18 |21.5] 43| 3928 |3.2| 5| 5| 6.5/66°|14.5] 7.5( 32/ 23| 55[M5[11| 43] 8 [11.5] 1,020 1,290 99 TKD12WUU| 12 | 18 |21.5] 43| 76|28 |3.2| 5[195|37| 5| 6.5(66°| 7.5/32 56| 5.5 M5 |11 43| 8 |115] 1,650| 2,580] 11.3| 190
TKD16UU |16 | 22 |26.5] 53| 43[35(3.2| 6| 5[ 9 |68°|155] 9.5( 40{26| 6.5{M6[13| 53] 95[14 | 1,250{ 1,550[ 175 TKD16WUU | 16 |22 [26.5 53| 84|35|3.2| 6]21.541| 5|9 |68°] 9.5[40| 64| 65| M6|13| 53| 95|14 | 2,020{ 3,100{ 15.2| 312
TKD20UU | 20 | 25|30 | 60| 54|42 |4 8| 59 |55°(19 |9 |45/32|75/M8|18] 6.6[11 [18 | 2,090] 2,630 275 TKD20WUU | 20 [ 25 [30 | 60[104|42|4 | 827 |50| 5|9 |55°| 9 [45| 76] 75| M8 |18 66[11 |18 | 3,390] 5,260{ 35.3| 505
TKD25UU | 25|30 (39 | 78| 67|51 [5.5[10| 7|11.557°(22.5{10 | 60/40| 9 |M10/22| 84|14 [22 | 3,780| 4,720| 558 TKD25WUU | 25 {30 (39 | 78[130| 51 5.5/ 10 |33.5] 63 | 7|11.5]57°[10 (60| 94[ 9 [M10[22| 84[14 |22 | 6,120] 9,440| 85.2 1,050
TKD30UU |30 | 35 (435 87| 79|60 |5.5|12| 8 (14 |57°|26 |11.5] 6845 9.5[M10{22| 84|14 |26 | 5470 6,810] 860 TKD30WUU | 30 | 35 [43.5] 87[152| 60 |5.5|1239.5( 73| 8|14 [57°[11.5/68[106 9.5|M10|22 8414 [26 | 8,860(13,600{140 |1,630
TKD40UU |40 | 45|54 [108] 91[77 |5 | 15|10 [19.5]56°|26.5|14 | 86[58 |11 [M12[26 |10.5/17.5/33 | 6,590] 8,230{1,490 TKD40WUU | 40 [ 45|54 [108[176] 77 |5 | 15 [45.5] 85|10 |19.5/56°|14 |86 [124]11 |M12|26 105]17.5[33 {10,600{16,400{199 | 2,880
TKD50UU |50 | 50 |66 [132[113]88 |7 |17 |12 [22.5|54°|43.5]112.5[108]50 [12 |M16 34 [13.5[20 [39 [10,800{13,500/2,450 1N=0.102kgf
1N=0.102kgf



NIPPON B=eNRING

TMF TYPE

— Tolerance interchangeable with
Asian Metric Slide Bush Type —

part number structure

exampIeE

TMF type

seal

blank: without seal
UU: seals on both sides

inner contact diameter

with snap ring

4 7
z mounting holex4
[a]
t
L
- J
major dimensions basic load rating
part number dr D L flange dynamic| static | mass | shaft
number | of ball Heoglrm&ne?ed el tolerance] Df | t |P.cD| XxYxz | ¢ | Co diameter
circuits|  mm mm | um |mm| mm [ mm | mm mm N N g mm
TMF16CUU| 5 16 32 0 43 | 54 8 | 43 |55%X9%X5.1|1,250|1,550| 216 | 16
TMF20CUU| 6 20 40 | _ 25 54 | 62 8 | 51 |55X9X%X5.1|2,090|2,630| 347 | 20
TMF25CUU| 6 25 45 67 | 74 | 10 | 60 |6.6X11X6.1/3,780|4,720| 488 | 25
1N=0.102kgf

TMA TYPE

— Tolerance interchangeable with

Asian Metric Slide

part number structure

Bush Type —

eremole I ER G-I

TMA type

inner contact diameter

seal
blank: without seal
UU: seals on both sides

with snap ring

TOPBALL

4 )
w L
K g*02 4-S1
T I T i T 1
L I =
H_u r‘\
1 a
© 1 9
1 ‘ ’ * 2
[ [
vo0p | NB mark
S 4-S2
- J
major dimensions basic load rating|
part inner contact diameter outer dimensions mounting dimensions  [dynamic| static | mass| shaft
number | M| b Ew|L|F|G|T|B|C|K|Si|f]S| C | Co diameter
mm mm|mm|mm|mm|mm|[mm|mm|mm|mm|mm mm|imm| N N g mm
TMA20CUU 20 21|27 |54[5341 |35[11[40|40| 7|M6|12|5.2{2,090(2,630| 221 | 20
TMA25CUU 25 26|38 |76|67|51.5(42 12|54 |50 |11 |[M8|18 |7 |3,780(4,720| 475 | 25
1N=0.102kgf



NIPPON B=eNRING

TWA TYPEn

— Block Type —

part number structure

ch Standard)

evemole FTEDI-EL3

TWA type

blank: standard

SK: anti-corrosion™

seal
blank: without seal

size

UU: seals on both sides

*For anti-corrosion the load plates are electroless nickel plated with stainless steel balls.

6 ~
E-+o0012
W ) L
4-S K \’: Bi.01=‘1 Cx01
| ‘
it ! il N 1 1
A 2 s
4 . .
_| 5 L [ self-aligning 1°
© ) " —\ w i::::fje:::: iin all directions
|
| —
! M \NB mark oil hole* /
- J
nom. major dimensions mounting dimensions  |basic load rating
pat (shaftlf h | E|w | L|F|T|a&a]|M|B]| cC| K]/ S [dnamc|staticmass
number | dia- c | co

inch | inch | inch | inch | inch | inch | inch | inch

inch | inch | inch | inch [ inch | Ibf | Ibf | Ibs

TWA 4UU| 1/4 | 4370 .8125] 1.625| 1.188] 813 .188] .750)

1.000] 1.312] .750] .156| .156] 60| 80| .090

TWA 6UU| 3/8 | .5000] .8750| 1.750| 1.313] .938] .188| .875

1.125| 1.437| 875 .156| .156] 95 120] .120

TWA 8UU| 1/2 | .6870/1.0000] 2.000| 1.688| 1.250] .250| 1.125|

1.375] 1.688) 1.000] .156] .156] 230] 290 .248

TWA 10UU| 5/8 | .87501.2500] 2.500] 1.938| 1.625| .281| 1.437]

1.750| 2125 1.125[ .188| .188] 400] 500 .465

TWA 12UU| 3/4 | .9370|1.3750] 2.750| 2.063| 1.750] .313| 1.563

1.875| 2.375| 1.250[ .188| .188] 470] 590| .553

TWA 16UU| 1 [1.18701.6250] 3.250| 2.813| 2.188| .375 1.938

2.375| 2.875| 1.750| .188 .219] 850 1060/ 1.200

TWA 20UU |1-1/4]1.5000{ 2.0000] 4.000[ 3.625[ 2.813] .438| 2.500

3.000] 3.500] 2.000] .250] .219] 1230 1530 2.380

TWA 24UU |1-1/2]1.7500{2.3750| 4.750| 4.000| 3.250] .500| 2.875

3.500] 4.125| 2.500) 313 .281| 1480 1850/ 3.460

TWA 32UU| 2 [2.1250/3.0000] 6.000] 5.000| 4.063] .625 3.625

4.500] 5.250] 3.250 .375| .406] 2430 3040 6.830

* Provided with push-in oil fitting for 1/4" to 1/2" sizes. Sizes from 5/8"

tapped hole with a plug for adding a fitting if desired.

Product of NB Corporation of America
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to 2" offer a 1/4-28 1inch=25.4mm
1lbs=0.454kg
1Ibf=4.448N

TWA-W TYPE (nch Standard)

— Double-Wide Block Type —

part number structure

eremele [T ERIO-EX3

-

blank: standard

TWA type SK: anti-corrosion™

size seal
blank: without seal
UU: seals on both sides

double-wide type

*For anti-corrosion the load plates are electroless nickel plated with stainless steel balls.

4 )
E+.0012 Mo
W L
4.5 K | B+o1 _ C+o1 N
| I ]

nom. major dimensions mounting dimensions [pasic load rating allowable
pat [shaftl h | E |W | L|F|T|G|M|B]|C]|K]/|S [mnistatic|sL mass
number | dia- C | Co | Mo
inch | inch | inch | inch | inch | inch | inch | inch [ inch | inch | inch [ inch | inch | Ibf | Ibf |Ibf:in| lbs
TWA 4WUU| 1/4 | 4370 8125 1.625| 2.500| .813| .188] .750( 1.000{ 1.312 2.000{ .156] .156| 96| 160 26.8| .190
TWA BWUU| 3/8 | .5000] .8750] 1.750| 2.750| .938| .188| .875| 1.125| 1.437| 2.250| .156| .156| 150| 240| 52.2| .250
TWA 8WUU| 1/2 | .6870]1.0000] 2.000] 3.500| 1.250] .250| 1.125| 1.375| 1.688] 2.500{ .156] .156| 370] 580| 183 | .510
TWA 10WUU| 5/8 | .8750[ 1.2500] 2.500| 4.000| 1.625| .281| 1.437| 1.750| 2.125( 3.000] .188| .188] 640] 1000| 373 | 1.000
TWA 12WUU| 3/4 | .9370[ 1.3750] 2.750| 4.500| 1.750| .313| 1.563| 1.875| 2.375 3.500] .188| .188] 750] 1180| 496 | 1.200
TWA 16WUU| 1 [1.1870[1.6250] 3.250| 6.000| 2.188] .375| 1.938| 2.375| 2.875 4.500] .188| .219| 1360] 2120[1260 | 2.400
TWA 20WUU [1-1/4] 1.5000[ 2.0000] 4.000| 7500 2.813] .438| 2.500| 3.000] 3.500| 5.500] .250| .219] 1970] 30602100 | 5.000
TWA 24WUU |1-1/2 1.7500] 2.3750] 4.750| 9.000| 3.250] .500| 2.875| 3.500] 4.125 6.500] .313| .281| 2370] 3700[2900 | 7.800

* Provided with push-in oil fitting for 1/4" to 1/2" sizes. Sizes from 5/8" to 1-1/2" offer a 1/4-28 1inch=25.4mm
tapped hole with a plug for adding a fitting if desired. 1lbs=0.454kg
Product of NB Corporation of America 1Ibf=4.448N

1lbf + in=0.112N * m
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NIPPON B=eNRING

TWJ-W TYPE (nch standard)

— Clearance Adjustable Double-Wide Block Type —

TWdJ TYPE (nch standard)

— Clearance Adjustable Block Type —

part number structure

eremele FN ERTIO-EL3

part number structure

evemole FNEDI-EL3

blank: standard blank: standard
SK: anti-corrosion™ TWJ type SK: anti-corrosion™
TWJ type
seal size seal
blank: without seal blank: without seal
size UU: seals on both sides double-wide type UU: seals on both sides
% For anti-corrosion the load plates are electroless nickel plated with stainless steel balls. % For anti-corrosion the load plates are electroless nickel plated with stainless steel balls.
( ) 4 )
E+.0012 E+.0012 Mo
‘ L W <L
r&)‘ 4.5 K L Bx+.01 T[ \r C+.01 T‘
f f \\“\ | T T l T
HE ) H (] | HiE il | il
g T AT |
H [y o !
& e I - self-aligning 1 Ol ol 5 Iy S |
= . A_ﬂ,,{%re-‘,_‘jin all directions \ - | Tf |
// g ca ‘ i g
\ oilhole* | \NB mark S
M NB mark M oil hole* -
_ J N\ J
nom. major dimensions mounting dimensions |basic load rating| nom. major dimensions mounting dimensions |basic load rating|allowable
artnumber|SP@ft| h | E|W [ L | F|T]G|M]|B|C|K]| S dnanidlstaticlmass artnumber/Shat| [ E | W [ L | F|T|G|M|B|C]|K|S gnndstatc Sale, |mass
> dia. C | Co 3 dia. C | Co | Mo
inch | inch [ inch [ inch | inch | inch | inch | inch | inch | inch | inch | inch | inch | Ibf | Ibf | lbs inch | inch | inch | inch | inch | inch | inch [ inch | inch | inch | inch | inch [ inch | Ibf | Ibf |Ibf-in| Ibs
TWJ 4UU| 1/4 | 4370] .8125 1.625[ 1.188| 813 .188| .750| 1.000] 1.312] .750{ .156| .156] 60| 80 .090 TWJ 4WUU| 1/4 | 4370| 8125 1.625] 2.500] .813| .188| .750| 1.000| 1.312| 2.000] .156| .156] 96| 160| 26.8] .190
TWJ 6UU| 3/8 | 5000 .8750| 1.750{ 1.313| .938| .188| .875| 1.125| 1.437| 875 .156| .156] 95 120 .120 TWJ BWUU| 3/8 | .5000] .8750| 1.750{ 2.750] .938| .188| .875| 1.125| 1.437) 2.250| .156] .156] 150 240| 52.2| .250
TWJ 8UU| 1/2 | .6870[1.0000| 2.000{ 1.688| 1.250] .250| 1.125] 1.375| 1.688 1.000[ .156| .156] 230] 290 .248 TWJ 8WUU| 1/2 | .6870/1.0000| 2.000| 3.500 1.250| .250f 1.125| 1.375| 1.688] 2.500| .156] .156] 370 580 183 | .510
TWJ 10UU | 5/8 | .8750]1.2500] 2.500| 1.938| 1.625| .281| 1.437| 1.750| 2.125[ 1.125 .188] .188] 400 500] .465 TWJ T0WUU| 5/8 | .8750(1.2500] 2.500 4.000| 1.625| .281| 1.437| 1.750| 2.125 3.000{ .188| .188] 640] 1000| 373 | 1.000
TWJ 12UU | 3/4 | .9370]1.3750] 2.750| 2.063| 1.750| .313] 1.563| 1.875 2.375| 1.250| .188] .188] 470 590] .553 TWJ 12WUU| 3/4 | .9370[1.3750 2.750| 4.500| 1.750{ .313| 1.563| 1.875| 2.375 3.500] .188] .188] 750 1180[ 496 | 1.200
TWJ 16UU| 1 |1.1870{1.6250| 3.250| 2.813| 2.188] .375| 1.938| 2.375| 2.875 1.750| .188| .219] 850, 1060 1.200 TWJ 16WUU| 1 [1.1870[1.6250| 3.250| 6.000| 2.188| .375| 1.938| 2.375 2.875| 4.500| .188| .219] 1360] 2120|1260 | 2.400
TWJ 20UU |1-1/4[1.5000]2.0000] 4.000| 3.625[ 2.813| .438] 2.500{ 3.000| 3.500{ 2.000| .250| .219] 1230 1530] 2.380 TWJ 20WUU|1-1/4[1.5000{2.0000] 4.000 7.500| 2.813| .438| 2.500 3.000] 3.500f 5.500] .250] .219] 1970 30602100 | 5.000
TWJ 24UU |1-1/2|1.7500/2.3750] 4.750| 4.000{ 3.250| .500] 2.875| 3.500| 4.125| 2.500| .313] .281| 1480 1850] 3.460 TWJ 24WUU|1-1/2[1.7500[2.3750] 4.750 9.000| 3.250{ .500| 2.875| 3.500] 4.125( 6.500] .313] .281] 2370 37002900 | 7.800
TWJ 32UU| 2 |2.1250{3.0000| 6.000| 5.000] 4.063 .625 3.625| 4.500] 5.250| 3.250| .375| .406| 2430 3040 6.830 * Provided with push-in oil fitting for 1/4" to 1/2" size. Sizes from 5/8" to 1-1/2" offer a 1/4-28 1inch=25.4mm
* Provided with push-in oil fitting for 1/4" to 1/2" size. Sizes from 5/8" to 2" offer a 1/4-28 1inch=25.4mm tapped hole with a plug for adding a fitting if desired. 1lbs=0.454kg
tapped hole with a plug for adding a fitting if desired. 1lbs=0.454kg Product of NB Corporation of America 1Ibf=4.448N
Product of NB Corporation of America 1lbf%4.448N 1lbf + in=0.112N * m
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NIPPON B=eNRING

TOPBALL

TWD TYPE (nch standard)

— Open Block Type —

TWD-W TYPE (nch Standard)

— Double-Wide Open Block Type —

part number structure

eramoie IR -

part number structure

oremvle IR I3

blank: standard blank: standard
SK: anti-corrosion™ TWD type SK: anti-corrosion™
TWD type
seal size seal
blank: without seal blank: without seal
size UU: seals on both sides double-wide type UU: seals on both sides
% For anti-corrosion the load plates are electroless nickel plated with stainless steel balls. % For anti-corrosion the load plates are electroless nickel plated with stainless steel balls.
( ) 4 )
E+.0012 E-+.0012 Mo
VZ
| L
_ C+o1 _
i | L
i : i
- jself—aligning 1° ﬁ
- — in all directions T T T T I
& /I @
L =
I o
)
oil hole* o
| -
_ J N\ J
nom. major dimensions mounting dimensions  |basic load rating| nom. major dimensions mounting dimensions |basic load rating [allowable
part [shaftl h | E|W | L|F|T|G|M|m|B]|C]|K]| S [smandstaticmass part [shaftf h | E |W | L|F|T|G|M|m|B]|C]|K]|S [dmndstatc &L mass
number | dia. C | Co number | dia. C | Co | Mo
inch | inch [ inch | inch | inch | inch [ inch | inch | inch | inch | inch | inch [ inch | inch | Ibf | Ibf | Ibs inch [ inch [ inch | inch | inch | inch | inch | inch | inch [inch [inch [inch |inch |inch | Ibf | Ibf |Ibf-in| lbs
TWD 8UU| 1/2 | .6870| 1.000] 2.000{ 1.500{ 1.100| .250] .688| .86 .260| 1.688| 1.000{ .156] .156] 230] 290 .188 TWD 8WUU| 1/2 | 6870 1.000] 2.000] 3.500| 1.100] .250| .688| .86 .260| 1.688) 2.500] .156| .156] 370 580 128] .400
TWD 10UU| 5/8 | .8750[1.2500| 2.500| 1.750 1.405| .281| .875| 1.06] .319| 2.125| 1.125| .188| .188| 400, 500 .365 TWD 10WUU| 5/8 | .8750[1.2500] 2.500[ 4.000] 1.405[ .281| .875| 1.06] .319| 2.125[ 3.000{ .188| .188] 640| 1000| 164 .800
TWD 12UUJ| 3/4 | .9370[1.3750 2.750| 1.875| 1.535] .315| .937| 1.12| .386| 2.375 1.250| .188| .188| 470 590| .452 TWD 12WUU| 3/4 | .93701.3750| 2.750| 4.500| 1.535| .315| .937| 1.12| .386| 2.375| 3.500| .188| .188| 750 1180] 283| 1.000
TWD 16UU|[ 1 [1.1870[1.6250| 3.250| 2.625| 1.975| .375| 1.188] 1.40] .512| 2.875| 1.750| .188| .218| 850] 1060| 1.010 TWD 16WUU| 1 |1.1870[1.6250| 3.250| 6.000] 1.975] .375| 1.188| 1.40] .512| 2.875| 4.500| .188| .218| 1360| 2120 719 2.000
TWD 20UU|1-1/4{1.5000/2.0000] 4.000| 3.375 2.485| .437| 1.500] 1.88] .596| 3.500| 2.000] .250{ .218] 1230/ 1530 1.980 TWD 20WUU [1-1/4]1.5000]2.0000| 4.000| 7.500| 2.485| .437| 1.500] 1.88| .569| 3.500 5.500| .250| .218| 1970 3060 1200| 4.200
TWD 24UU|1-1/2|1.7500/2.3750 4.750| 3.750| 2.910] .500| 1.750] 2.12| .681| 4.125| 2.500| .313| .281| 1480 1850 2.950 TWD 24WUU[1-1/211.7500]2.3750| 4.750| 9.000| 2.910] .500| 1.750] 2.12| .681| 4.125| 6.500| .313| .281| 2370| 3700 1650| 6.700
TWD 32UU| 2 |2.1250/3.0000] 6.000] 4.750| 3.660] .625| 2.250] 2.70| .933| 5.250| 3.250| .375| .406| 2430 3040 5.840 * Provided with push-in oil fitting for 1/2" size only. Sizes from 5/8" to 1-1/2" offer a 1/4-28 1inch=25.4mm
* Provided with push-in oil fitting for 1/2" size only. Sizes from 5/8" to 2" offer a 1/4-28 1inch=25.4mm tapped hole with a plug for adding a fitting if desired. 1lbs=0.454kg
tapped hole with a plug for adding a fitting if desired. 1lbs=0.454kg Product of NB Corporation of America 1lbf=4.448N
Product of NB Corporation of America 1Ibf=4.448N 1Ibf + in=0.112N * m
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STROKE BUSH

The NB stroke bush is a linear and rotational motion mechanism utilizing the
rotational motion of ball elements between an outer cylinder and a shaft. It is
compact and can withstand high loading.

The retainer is made of a light metal alloy with high wear resistance. Smooth
motion is achieved under high-speed and high-acceleration conditions.
Although the linear motion is limited to a specific stroke length, the combined
rotation and stroke motion is achieved with very little frictional resistance.
The NB stroke bush can be conveniently used in a variety of applications.

STRUCTURE AND ADVANTAGES

The retainer in the NB stroke bush positions the ball
elements in a zigzag arrangement. The inner surface
of the outer cylinder is finished by precision grinding,
resulting in smooth motion of the ball elements.
Each of the ball elements is held in a separate hole
and smooth motion is achieved for both rotational
motion and linear motion. The retainer moves half
the length of the linear motion, therefore, the stroke
length is limited to approximately twice the length

the retainer can travel within the outer cylinder.

High Precision

High-carbon chromium bearing steel is used for
the outer cylinder. It is heat treated and ground to
achieve high rigidity and accuracy.

Figure E-1 Structure of SR Stroke Bush

Ease of Mounting and Replacement
The highly accurate fabrication of the NB stroke
bush results in uniform dimensions, facilitating parts
replacement and housing fabrication.

Light Weight and Space Saving

The use of an aluminum alloy for the retainer and
the thin-wall outer cylinder makes the NB stroke
bush light weight and compact.

Lubrication

One lubrication hole is provided on each oil groove
of the outer cylinder, making it easy to lubricate the
SR stroke bush.

( 7
oil hole
- J
TYPE
Table E-1  Type
Standard Type Double Retainer Type
SR TYPE SR-B TYPE
P.E-6 P.E-8
E-2

SPECIFICATION

Refer to Table E-2 for NB Stroke Bush material and
operating temperature range.

ALLOWABLE SPEED FOR COMBINED
ROTATION AND STRO OTION
The allowable speed for combined rotation and
stroke motion is obtained from the following
equation:

The value of DN is given as follows depending on
the lubrication method.

=

RATED LOAD AND RATED LIFE

The relationship between the rated load and life of
the stroke bush is expressed as follows:

L: rated life fu: hardness coefficient

fr: temperature coefficient fc: contact coefficient
fw: applied load coefficient

C: basic dynamic load rating (N)

P: applied load (N)

*%Refer to page Eng-6 for the coefficients.

FIT

The fits generally used between the shaft and the
housing are listed in Table E-3. The inner contact
diameters of the SR stroke bush are listed in the
dimension tables. The shaft diameter tolerance
should be selected to achieve the desired amount
of radial clearance (see Table E-4). Please pay
attention that high-speed linear motion can cause
the retainer to slip due to inertial force.

In selecting a shaft, please take note of:

Hardness: 58HRC or more (refer to hardness
coefficient on page Eng-6) recommended

Surface Roughness: less than Ra0.4 recommended

E-3

Table E-2 Material and Operating Temperature Range

outer q operating
type cylinder retainer temperature range
SR . —20C~
SRB steel aluminum 110C

DN=dm-n+10- 4s-ni

for oil lubrication DN=600,000

for grease lubrication DN=300,000

note-++-+ n=5,000 £s-m=50,000

@For combined rotation and stroke motion

_ L
~60/(dm-n)2+ (10- s+ ni1)2/dm

@For stroke motion

Lh

_ L
Lh=600- 2s-ni/ (- dm)

Ln: life time (hr)  £s: stroke length (mm)
n: revolutions per min. (rpm)

ni: number of cycles per minute (cpm)
dm: ball pitch diameter (mm) = 1.15 dr

Table E-3
normal operating condition vertical use or highly accurate case
shaft housing shaft housing
k5,m5 H6,H7 n5,p6 J6,J7
Table E-4 Radial Clearance Negative Limit
part number limit (um)
6 - 2
8~10 — 3
12~16 — 4
20~30 — 5
35~50 — 6
60~80 — 8
100 —10

STROKE BUSH
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MOUNTING

Examples of mounting methods of Stroke Bush are shown in Figure E-2. To avoid deformation, do not fix outer
cylinder by using set screw.

Figure E-2 Mounting Method
( )

using retaining rings

L[] e
d3 1B g918
=

using set screws

LUBRICATION

Appropriate lubrication is needed to ensure the accuracy of NB Stroke Bush and to maintain bearing life. Anti-
rust oil is applied to NB Stroke Bush prior to shipment. The NB selected anti-rust oil has a little to no effect on
lubricants, however, please apply lubricant only after cleaning Stroke Bush with kerosene, etc.

Grease Lubricant Figure E-3 Oil hole

Prior to usage, please apply grease, and re-lubricate ( h
periodically according to the operating conditions. g

(Lithium soap-based grease is recommended.) 0il groove
Relubrication can be done by directly applying - .
grease inside the ball bush or by using oil hole as r 1
Figure E-3 shows.
A special low dust generation grease is optional for RN 1 !
clean room application. Please refer to page Eng-
51.

Oil Lubricant

Prior to usage, please apply oil directly to the shaft
surface or by using oil hole as Figure E-3 shows. _ )
Turbine oil (ISO standard VG32-68) is recommended.

Oil hole

o
(==

E-4

USE AND HANDLING PRECAUTIONS

Maximum Stroke
The maximum stroke in the dimension table is the stroke limit.

Retainer Slippage

The retainer can slip under high-speed motion, vertical application, unbalanced-loading, and vibrating conditions.

It is suggested that the stroke to be set as a 80% of the maximum stroke in the dimension table. It is also
recommended that the bush be cycled to perform the maximum stroke several times, so that the retainer returns to its
central position.

Accuracy

The accuracies of the SR stroke bush are stated in Figure E-4 Outer Cylinder Measurement Points
the dimension tables. Since the outer cylinder deforms

due to tension from the retaining ring, the dimension of L

the outer cylinder is an average value at points P, W P P W

where calculated using the following equation: '—1 r—‘ stopper
_H } ‘ ring

w=4+L ¢ FO(0=01

W: the distance from the end of the outer cylinder to
measurement point P
L: the length of the outer cylinder

Operating Temperature Range

The operating temperature is ranging from -20 ‘C to 110°C. In case of operation at temperature outside this range,
please contact NB.

Dust Prevention

Dust and other contaminations affect the bush's lifetime and accuracy if dust or particle enter into inside of bush.
Although seals work under a normal environment, in a harsh environment, it is necessary to attach protective covers.

E-5

NIPPON BENRING STROKE BUSH
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SR TYPE SR-UU TYPE

—Standard Type— —Standard Type with Seals—

part number structure part number structure

exampleﬁm examplemmm

SR type
SR type inner contact diameter (dr) inner contact diameter (dr) seals on both sides
4 R ( R
L 2-d L 2-d
T f T, /7 r T f T
Y _/ | | |
A 1 |t ™I /\
[a) - B - 5 =) - + - El @
I | L 1 | L
N J - »
D
maximum major dimensions basic load rating maximum major dimensions basic load rating o
£T0 VDD stroke |number dr D L f T t d r |dynamic| static [mass £T0 GUITDED stroke |number dr D L f T t d r |dynamic| static [mass ﬁ
P u of rows tolerance tolerance tolerance C | Co P of rows tolerance tolerance tolerance C | Co 2
mm mm|um|mm|um|[mm|mm|[mm|[mm|[mm|mm|[mm| N N g mm mm|um|[mm/|um|mm|mm|mm|mm|[mm|[mm|[mm| N N g %
SR 6 19| 3 6 +92 12 0| 20 113 11| 05| 1 05| 216| 147 89 SR 8UU 14| 3 8|+22| 15|0/-11| 24 123[ 15| 05| 1.2| 0.5 | 343| 245| 156
SR 8 24| 3 8 +13 15|—11| 24 171 15| 05| 1.2 | 0.5 | 343 245| 156 SR 10UU 16| 3 10|+13]| 19 0 30 0 155| 15| 05| 1.2 | 0.5 | 637 461| 288
SR 10 30| 3 10 19 0 30| 0 (227 15| 05| 1.2]| 05| 637| 461 288 SR 12UU 18| 3 12 |+27| 23 13 32 0.2 171|115 05| 1.2 | 0.5 [1,070] 813] 42
SR 12 32| 3 12 |+27| 23 13 32|—0.2[245| 15| 05| 1.2 | 0.5[1,070| 813 42 SR 16UU 26| 3 16 |+16| 28 37 l211[ 15[ 07| 1.3| 051,180 9% 71
SR 16 40| 3 16 |+16| 28 37 291( 15[ 07] 13| 05(1,180] 990 7 SR 20UU 36| 3 20 +33 32 0 45 26.8| 2 07| 15| 05(1,260| 1,170{ 9
SR 20 50| 3 20 +33 32 0 45 35.8| 2 0.7] 15| 0.5[1,260| 1,170| 99 SR 25UU 36| 3 25 +20 37 —16 45 26.8| 2 07|16 1 [1,330] 1,330 117
SR 25 50| 3 25 +20 37 _ 16 45 35.8] 2 07| 16| 1 [1,330] 1,330( 117 SR 30UU 68| 3 30 45 65 451 25| 1 2 1 [2990| 3,140| 205
SR 30 82| 3 30 45 65 535 25| 1 2 1 [2990| 3,140| 205 SR 35UU 76| 3 35 +41 52 0 70| O [50.1] 25 1 2 1.5 3,140 3,530| 329
SR 35 92| 3 35 41 52 0 70| O [585] 25| 1 2 1.5 [3,140| 3,530| 329 SR 40UU 91| 8 40 +25 60 —19 80 |—0.3[59.9| 25| 1 2 1.5 [4,120| 4,800| 516
SR 40 108 | 3 40 495 60 —19 80 (—0.3[68.3| 25| 1 2 1.5 [4,120| 4,800| 516 SR 50UU |116| 3 50 72 100 774| 3 1 25| 1.5|5540| 6910( 827
SR 50 138| 3 50 72 100 86.4| 3 1 25| 1.5|5540| 6910 827 SR 60UU |117| 3 60 | +49| 85 0[ 100 774| 3 1 25| 2 |5980]| 8230(1,240
SR 60 138 3 60 [+49| 85 0[ 100 86.4| 3 1 25| 2 |5980]| 8230(1,240 SR 80UU |110| 3 80 [+30( 110 [—22[{100| O |77 3 15| 25| 2 |7,840(12,200{2,050
SR 80 132 3 80 [+30[ 110 [—22[100| O |86 3 15[ 25| 2 |7,840(12,200{2,050 SR100UU | 110| 3 | 100 [+%/+%| 130 |0/=25| 100 |—0.4| 77 3 15| 25| 2 |8,430]14,700{2,440
SR100 132 | 3 | 100 [+5/+3%| 130 |0/-25| 100 |[—0.4| 86 3 15| 25| 2 |8,430]14,700|2,440 1N=0.102kgf

1N=0.102kgf
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SR-B TYPE SR-BUU TYPE

—Double Retainer Type— —Double Retainer Type with Seals—

part number structure part number structure

examplemmﬁ examplemmam

SR type SR type seals on both sides
inner contact diameter (dr) double retainer inner contact diameter (dr) double retainer
4 R ( R
L 2-d L 2-d
T f T fr T f T/
Y _/ | [ [ /
3 - En T f\
D | ‘ | 6 D | | Sl kJ
I ] I SS=-
N J - »
D
maximum major dimensions basic load rating maximum major dimensions basic load rating o
£T0 VDD stroke |number dr D L f T t d r |dynamic| static [mass £T0 GUITDED stroke |number dr D L f T t d r |dynamic| static [mass ﬁ
P u of rows tolerance tolerance tolerance C | Co P of rows tolerance tolerance tolerance C | Co 2
mm mm|um|mm|um|[mm|mm|[mm|[mm|[mm|mm|[mm| N N g mm mm|um|[mm/|um|mm|mm|mm|mm|[mm|[mm|[mm| N N g %
SR 8B 8| 6 8|+22| 15|0/-11| 24 171 15| 05| 12| 0.5| 549 490| 168 SR 30BUU | 30 | 6 30 |+3/+2] 45 |0/-16] 65 451| 25| 1 2 1 4800( 6,270| 220
SR 10B 8| 6 10|+13]| 19 0 30 0 227( 15[ 05| 1.2 05| 1,030] 931 312 SR 35BUU | 38 | 6 35 +41 52 0 70 0 501 25| 1 2 1.5 | 5050| 7,060| 346
SR 12B 8| 6 12 |+27| 23 —13 32 —02 245( 15[ 05| 1.2| 05| 1,720| 1,630 46 SR 40BUU | 49 | 6 40 +25 60 —19 80 03 59.9[ 25| 1 2 1.5 | 6,710| 9,560| 540
SR 16B 16 | 6 16 |+16| 28 37 1291 15[ 07| 1.3| 0.5 1,910( 1,980 75 SR 50BUU | 66 | 6 50 72 100 “1774| 3 1 25| 1.5| 8970133800 862
SR 20B 20 | 6 20 +33 32 0 45 358 2 0.7 | 15| 05| 2060| 2320| 106 SR 60BUU | 67 | 6 60 [+49| 85 0[ 100 77.4| 3 1 25| 2 9,700 {16,500 1,290
SR 25B 20| 6 25 +20 37 —16 45 35.8| 2 07116 1 2,170 2,670| 125 SR 80BUU | 54 | 6 80|+30[ 110 |—22|100| 0 |77 3 15| 25| 2 |12,700]24,300| 2,110
SR 30B 4 | 6 30 45 65 535 25| 1 2 1 4800( 6,270| 220 SR100BUU | 54 | 6 | 100 [+5/+%| 130 |0/=25| 100 |—0.4| 77 3 15| 25| 2 [1370029,400| 2,520
SR 35B 54 | 6 35 +41 52 0 70| O [585] 25| 1 2 1.5 | 5,050 7,060 346 1N=0.102kgf
SR 40B 66 | 6 40 +25 60 —19 80 (—0.3[68.3| 25| 1 2 1.5 | 6,710| 9,560| 540
SR 50B 88 | 6 50 72 100 86.4| 3 1 25| 1.5| 8970(13800| 862
SR 60B 88 | 6 60 [+49| 85 0[ 100 86.4| 3 1 25| 2 9,700 | 16,500 |1,290
SR 80B 76 | 6 80 (+30( 110 [—22[100| O |86 3 15| 25| 2 |12,700]24,300|2,110
SR100B 76 | 6 | 100 [+5/+3%| 130 [0/—25] 100 |—0.4| 86 3 15| 25| 2 |13700]29,400{2,520

1N=0.102kgf
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NIPPON B=eNRING

SLIDE ROTARY BUSH

The NB Slide Rotary Bush SRE Series provides rotary and linear motion
functions. Linear motion with unlimited stroke and rotary motion are
merged into a single bush resulting in great space saving compared
with a combination of any conventional bearings. There are three types;
standard, flange, and unit type with sizes ranging from 6 to 40.

STRUCTURE AND ADVANTAGES

NB Slide Rotary Bush features a special retainer fitted
into cylindrical steel outer cylinder and is designed to
guide steel balls for smooth circulation in its retainer.
The retainer is also designed to rotate freely towards
radial direction and offers smooth linear and rotary
motions.

Smooth Operation

The inner surface of the outer cylinder allows
smooth operation of linear and rotary motions while
maintaining a uniform load distribution.

High Load Capacity

The use of comparatively large diameter steel balls
enhances the load capacity.

Smooth Rotation

The positioning of the steel balls in a cylindrical
formation inside the retainer enables a smooth
rotational motion regardless of the installation
direction.

Complete Interchangeability

NB Slide Rotary series is completely interchangeable
with SM type Slide Bush, SMK type Flanged Slide
Bush and SMA(W) type, AK(W) type and SMP type.

Figure E-5 Structure of Slide Rotary Bush SRE type
s N

rotation
outer cylinder
ball ellements

\\\\//

linear motion side ring

TYPE

Table E-5 Type

SLIDE ROTARY BUSH

Standard Type Square Flange Type
SRE TYPE SREK TYPE
PE-16 PE-18
Unit
Block Type Double-Wide Block Type
SMA-R TYPE SMA-RW TYPE
| i
P.E-20 PE-21
AK-R TYPE AK-RW TYPE
PE22 - PE-23
SMP-R TYPE
P.E-24

SPECIFICATION

Refer to Table E-6 for NB Slide Rotary Bush material
and operating temperature range.

The operating temperature range of the NB Slide
Rotary UNIT series is based on the built-in Slide
Rotary Bush.

Table E-6 Material and Operating Temperature Range

outer i operating
Wpe | cylinder | "f@Ner | temperature range
SRE stainless —20C~
SREK steel steel 110C

HSNE AHVYL104d 3AI1S




RATED LOAD AND RATED LIFE

The rated life and load rating are defined as follows.

Rated Life

When a group of slide rotary bearings of the same
type are used under the same conditions, the rated
life is defined as the total number of rotations made
without causing flaking by 90% of the bearings.

Basic Dynamic Load Rating

The basic dynamic load rating is defined as the load
with a constant magnitude and direction at which a
rated life of 10° rotations can be achieved.

Basic Static Load Rating

The basic static load rating is defined as the load
with a constant direction that would result in a
certain contact stress at the mid-point of the rolling
element and tracking surface that are experiencing
the maximum stress.

Calculation Example

Equation (1) gives the relation between the applied
load and the rated life of the slide rotary bush.

—(fufrefc  C\ 16 nernnennnnnnn.
L—( £ P)x106 1)

L: rated life (rotations) fx: hardness coefficient

fr: temperature coefficient fc: contact coefficient

fw: applied load coefficient C: basic dynamic load rating (N)
P: applied load (N)

*Refer to page Eng-6 for the coefficients.

Since the slide rotary bush is used in applications with
combined linear and rotary motions, the life time is
obtained using Equations (2) and (3) .

@When linear and rotary motions are combined

L

Lh=60viam - n2T (10+ Gs -n2/am 2
@When only linear motion is involved

= L
Ln=800- 251/ (rr - dm) ®

Ln: life time (hr) £s: stroke length (mm) n: revolutions per
minute (rpm) ni: number of cycles per minute (cpm)

dm: ball pitch diameter (mm)=1.15dr (dr is the inner contact
diameter of the SRE series)

The life of SRE20 type NB slide rotary bush is calculated based on the following conditions.

@ Conditions

Motion: Linear and rotational combined Load: P=30N Stroke: £s=200mm
Revolutions per minute: n=15rpm Number of cycles per minute: ni=10cpm

Shaft surface hardness: greater than 58 HRC

Operating temperature: room temperature Other: single shaft with single bush

@Calculation
Basic dynamic load rating: C=647 N

Based on the above conditions, the life is calculated using the following coefficient values.
Hardness coefficient fu=1, Temperature coefficient fr=1, Contact coefficient fc=1

Applied load coefficient, fw=1.5

Rated life
_(fu-fr-fc C\® 6
L= (e ) <10

= (M 647
1.5 30
Life (in hours) L

Lo= 60y(dm-n)2+ (10 £s - n1)2/dm
2,972x106

3
)'=2,972 x 10° (rotations)

"~ 60y(1.15x20%15)2+(10x200% 10)2/(1.15Xx20)

=56,900 (h)

E-12

FIT

Shaft

In order to ensure high accuracy motion of Slide
Rotary Bush SRE type, it is essential to select a
high quality shaft. In selecting a shaft, please take
note of:
Outer diameter tolerance: g6 recommended
Surface hardness: 58HRC or higher
For a shaft with surface hardness
less than 58HRC, make a
correction in life calculation by
adding hardness coefficient.
Surface roughness: lower than Ra0.4 or better

MOUNTING

Housing

Inner diameter tolerance: H7 recommended

Examples of mounting methods are shown in Figure E-6. Please do not fix outer cylinder by using set screw to

avoid deformation.

Figure E-6 Mounting Method

Vs N
using retaining rings using holding plates using set screws
oL i
de iy NI
ga-iB g3 g3 ‘
A il ‘P@F‘ " l\
g J

Mounting Surface Shape

The slide rotary bush unit series is generally mounted by pressing the reference surface of the block against
the shoulder provided on the mounting surface. For the shape of the shoulder, please refer to the shape of the

slide bush block series (P.C-12)

E-13

NIPPON BENRING SLIDE ROTARY BUSH
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NIPPON B=eNRING

APPLICATION EXAMPLES

Application Example 1 Vertical Shaft Robot Arm

-

Rotary Ball Spline
SPR type

.

Slide Rotary Flange Bush
SREK type

Application Example 2 Multiple Gearing Idler

Application Example 4 Turntable

Slide Rotary Bush
SRE type

S J

Application Example 3 Tool Changer

Slide Rotary Unit
SMP-R type

( M)

( M) (

Iide Rotary Unit
SMA-R type

E-14

USE AND HANDLING PRECAUTIONS

Lubrication

Lubrication is needed (1) to prevent heat fusing
by reducing friction between the rolling elements
and the tracking surface, (2) to reduce wear of
the structural elements, and (3) to prevent rusting.
Lubrication affects both the performance and life of
the bush. A lubrication method and a lubrication
agent appropriate to the operating conditions should
be selected. For oil lubrication, turbine oil (ISO
standard VG32-68) is recommended. For grease
lubrication, lithium soap based grease No. 2 is
recommended. The replenishment interval depends
on the operating conditions.

FELT SEAL

SLIDE ROTARY BUSH

Dust Prevention

Dust and other contaminants affect the bush's
lifetime and accuracy. Appropriate prevention
methods are thus important.

Operating Temperature Range

The operating temperature is ranging from —20°C to
110°C. In case of operation at a temperature outside
this range, please contact NB.

Retainer Material

The standard material of SRE Retainer is stainless
steel. When requiring other material, please contact
NB.

A felt seal FLM strengthens lubrication characteristics and extends relubrication period of the slide rotary bush.
At the time of shipment, the oil impregnation to the felt seal is not applied.

Figure E-7 Felt Seal

Table E-7 Felt Seal Dimensions

( )

Instruction

The felt seal is used by press-fitting into a
housing which is manufactured according to the
recommended fits.

Stopper of slide rotary bush is necessary other than
felt seal.

Insert it between the slide rotary bush and retaining
ring as shown in the left figure of Figure E-8, or
provide a place to press fit outside the retaining ring
as shown in the right figure.

part number maéor dlmegsmns (ném) s|idaeprpoltigrayb|§ush
FLM 6 6 12 2 SRE 6
FLM 8 8 15 2 SRE 8
FLM 10 10 19 3 SRE 10
FLM 12 12 21 3 SRE 12
FLM 13 13 23 3 SRE 13
FLM 16 16 28 4 SRE 16
FLM 20 20 32 4 SRE 20
FLM 25 25 40 5 SRE 25
FLM 30 30 45 5 SRE 30
FLM 40 40 60 5 SRE 40

Figure E-8 Example of Installation

==

E-15
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NIPPON BENRING SLIDE ROTARY BUSH

SRE TYPE [ A
— Standard type —

L
part number structure B

exampleEEE

| 01

SRE type inner contact diameter (dr)
- J
major dimensions basic load rating allowable
dr D L B w D1 dynamic static revolutions mass
RN IS tolerance tolerance tolerance tolerance g C Co per minute part number
mm Mum mm Mum mm mm mm mm mm mm N N rpm g
SRE 6 6 4 12 0 19 13.5 1.1 11.5 78 176 300 10 SRE 6
SRE 8 8 —5 15 —11 24 17.5 1.1 14.3 137 314 300 20 SRE 8 @
SRE10 10 19 29 0 22 0 1.3 18 157 372 300 39 SRE10 E
SRE12 12 +3 21 0 30 —02 23 —02 1.3 20 274 588 300 42 SRE12 -
SRE13 13 —6 23 —13 32 ’ 23 ’ 1.3 22 323 686 300 56 SRE13 9
SRE16 16 28 37 26.5 1.6 27 451 882 250 97 SRE16 =
SRE20 20 +3 32 0 42 30.5 1.6 30.5 647 1,180 250 133 SRE20 é
SRE25 25 —7 40 —16 59 0 41 0 1.85 38 882 1,860 250 293 SRE25 S
SRE30 30 45 64 03 44.5 03 1.85 43 1,180 2,650 200 371 SRE30 I
SRE40 40 +3/—8 60 0/—19 80 ) 60.5 ) 2.1 57 1,960 4,020 200 778 SRE40
*If the inner contact diameter exceeds 40 mm, please contact NB. 1N=0.102kgf

E-16 E-17



NIPPON BENRING SLIDE ROTARY BUSH

SREK TYPE [ )
— Square Flange type —
Z i
T—: mounting hole X 4
part number structure -
>< |- 4
example EEEEEE ;r: L
1 | >
o :
5 —] o ©
9l>t e
L
SREK type inner contact diameter (dr)
- J
major dimensions basic load rating allowable
£T0 GTET dr D L flange perpendicularity| dynamic static revolutions mass T VTTDSED
P tolerance tolerance +0.3 Df K t P.C.D. XXYXZ (¢} Co per minute P
mm Mm mm Mm mm mm mm mm mm mm um N N rom g
SREK 6 6 +4 12 0 19 28 22 5 20 3.5X6X3.1 78 176 300 21 SREK 6
SREK 8 8 —5 15 —13 24 32 25 5 24 3.5X6x3.1 137 314 300 83 SREK 8 @
SREK10 10 19 29 40 30 6 29 4.5X7.5X4.1 12 157 372 300 61 SREK10 o
SREK12 12 +3 21 0 30 42 32 6 32 4.5X7.5%X4.1 274 588 300 67 SREK12 ;
SREK13 13 —6 23 —16 32 43 34 6 33 4.5X7.5X4.1 323 686 300 83 SREK13 9
SREK16 16 28 37 48 37 6 38 4.5X7.5X4.1 451 882 250 126 SREK16 =
SREK20 20 +3 32 0 42 54 42 8 43 5.5%X9X5.1 647 1,180 250 178 SREK20 é
SREK25 25 —7 40 —19 59 62 50 8 51 5.5X9x%5.1 15 882 1,860 250 355 SREK25 S
SREK30 30 45 64 74 58 10 60 6.6X11X6.1 1,180 2,650 200 483 SREK30 I
1N=0.102kgf
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NIPPON BENRING SLIDE ROTARY BUSH

SMA-R TYPE

—Block type—

R e ok e s

part number structure - part number structure

erameie EIYE Sl sval2s R lw

SMA-R type SMA-R type double type
inner contact diameter inner contact diameter
( N ( N
L W N L
4-S1
C*02
]
o
=
S B W S
N J - »
C
major dimensions basic load rating] 1. major dimensions basic load rating] 1. S
IO T iner contactdameter| outer dimensions mounting dimensions dynamic| static | elions|Mass EI FTTSET i i outer dimensions mounting dimensions dynamic| static | revlions| MasS g
P eacel h | E|W | L|F |G| T |B|C|K|[Si| f|S2| C |Co|rmnte P el h | E{W|L|F|G|T|N|B|C|K|Si| f |Sz2| C |Co |t =
mm|um|mm|mm|[mm|mm|mm|mm|mm|mm|mm|mm mm mm| N [ N |[rpm| g mm|yum/mm|{mm|{mm|mm|mm|{mm|{mm|mm|mm|mm | mm mm{mm| N [ N |[rpm| g T
SMA 6R 6 4 9[15| 30|25 |18 |15 6/20 [15|5 [M4| 8|34 78 176/300| 33 SMA 6RW 6 +4 9|15| 30| 48(18 |15 6|7 (20 | 36[5 [M4| 8[3.4| 126] 352|300 | 68 é
SMA 8R 8 —5 11 [ 17 | 34[ 30 |22 |18 624 |18 |5 [M4| 8|3.4| 137 314/300| 55 SMA 8RW 8 5 11|17 | 34| 58[22 [18 6|7 (24 | 42[5 |[M4| 8|34 222| 628/ 300| 113 %
SMA10R 10 13|20 | 40| 35|26 |21 8(28 |21 |6 [M5)|12[4.3| 157| 372{300| 93 SMAT0ORW |10 1320 | 40| 68[26 |21 8|7 [28 | 46| 6 |M5|12 [4.3| 254| 744{300| 188 T*
SMA12R 12 +3 15|21 | 42| 36 |28 |24 8 [30.5| 26 | 575 M5 | 12 [ 4.3 | 274| 588/ 300 | 104 SMA12RW |12 +3 15|21 | 42| 7028 |24 86.5(30.5] 50[ 575 M5 | 12 | 4.3 | 444(1,180{ 300 | 210
SMA13R 13 —6 15 (22 | 44/ 39 [30 [245| 833 |26 |55 |M5|12|4.3| 323] 686300 128 SMA1T3RW |13 —6 15|22 | 44| 75[30 [245| 8|6.5(33 | 50[ 55 [M5| 12 | 4.3 | 523[1,370{ 300 | 254
SMA16R 16 19| 25| 50| 44 |385[325| 91|36 [34 |7 |M5|12|4.3| 451| 882|250 | 216 SMA16RW |16 19| 25| 50/ 85[38.5[325| 9|6 (36 | 60(7 [M5]| 12 [4.3| 731[1,760{ 250 | 431
SMA20R 20 +3 21 |27 | 54|50 |41 |35 |11 |40 |40 |7 [M6| 12 |5.2| 647(1,180{ 250 | 286 SMA20RW | 20 +3 21|27 | 54| 96/41 (35 [11|7 |40 | 70/ 7 |[M6 | 12 | 5.2 [1,050/2,360({ 250 | 568
SMA25R 25 —7 26 | 38 | 76| 67 |51.5(42 [ 12 |54 |50 (11 |M8|18 |7 882/1,860{ 250 | 645 SMA25RW | 25 —7 26| 38| 76[130/51.5(42 |12 (4 |54 [100{11 |M8| 18 |7 |1,430{3,720| 250 |1,282
SMA30R 30 30|39 | 78|72 |59.5(49 |15 (58 [58 (10 |M8| 18 |7 [1,180(2,650{ 200 | 824 SMA30RW |30 30|39 | 78/140/59.5(49 [15|5 |58 |110(10 (M8 | 18 |7 [1,910/5,300{ 200 |1,638
SMA40R 40 |+3/-8] 40 | 51 [102| 90 (78 [62 [ 20 |80 |60 |11 |M10| 25 | 8.7 |1,960]4,020| 200 |1,719 SMA40RW | 40 [+3/-8| 40 | 51 [102[175|78 [62 [20 |5 (80 [140|11 [M10] 25 | 8.7 |3,180(8,040| 200 |3,419
1N=0.102kgf 1N=0.102kgf
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NIPPON BENRING SLIDE ROTARY BUSH

AK-RW TYPE

—Double-Wide Compact Block type—

AK-R TYPE

—Compact Block type—

part number structure part number structure

examplemEEE examplemEaﬁm

AK-R type AK-R type double type
inner contact diameter inner contact diameter
(" w L % h ( L X )
2-S2 H | o+0.2 2-S1 2-S2 W ;%02 2-S1
pilot holeSs | 1%02 pilot holeSs H _ Lo02 R
| ‘L | r i P
T OO E @i | o
:?,C = 1" ‘ 1" ?‘: & S ‘ s
w - — —7f—fi—f—~ w - — —7—————«?‘ -—
\NB mark —‘7 NB mark !
E+0.02 E+0.02 !
@
%81 is a through hole, do not let the mounting bolt interfere with the slide rotary bush. %S is a through hole, do not let the mounting bolt interfere with the slide rotary bush. o
L J N J 5
(@]
major dimensions basic loadratng | major dimensions basic loadratng | ;‘
o T imercontactdianete| — outer dimensions mounting dimensions dynamic| stati fivs| Mass TR G innercontactdameter outer dimensions mounting dimensions dynamic| stati i E
PEIG U earce) b | E W | F | L |Le|St| f|Li|t]|S2]Ss|d]|H]|C|Colmmme ? teaee| h | E [ W | F | L |Le|Si|f|Li]t]|Sz2|Ss|d]|H]C|Colmnmue @
mm|um|mm|mm|mm|mm|mm|mm mm|mm|mm mm{mmmm| N [ N [rpm| g mm|um|mm|mm|mm|mm|mm|mm mm|mm|mm mmmmmm| N [ N [rpm| g %
AK BR 6 +4 14| 8[16 |22 |27 [18|M4| 8 9|5 [M4[{35] 6| 5| 78 176/300| 27 AK 6RW 6 +4 14| 8[16]22] 46[20|m4|8 [ 30 5 [M4[35[ 6] 5] 126] 352[300[ 48 T
AK 8R 8 —5 16 [ 10 [ 20 [ 26 [ 32 |20 |[M5| 85/ 10| 5 [M4[3.5] 6| 5] 137| 314/300| 48 AK 8RwW 8 —5 16 [ 10 [ 20 [ 26 | 56|30 |[M5| 85| 42| 5 [M4[3.5| 6| 5| 222| 628/ 300| 89
AK10R 10 19 (1326 [32[39 |27 |M6]| 95/15| 6 [M5[4.5| 8| 6] 157| 372/ 300| 94 AK10RW 10 19113 | 26 |32 | 6836 [M6| 9.5 50 6 |M5|4.5| 8| 6| 254 744{300| 175
AK12R 12 +3 20|14 |28 34|40 |27 |M6| 95/15| 6 |[M5|4.5| 8| 6| 274| 58| 300 [ 105 AK12RW 12 +3 20 |14 |28 (34 | 70(36 |M6| 9.5/ 50| 6 [M5|4.5| 8| 6| 444[1,180/ 300 | 196
AK13R 13 —6 251530 |43 |42 |28 |M6(135[16| 7 |[M6|5.2| 9| 7| 323| 686300 |151 AK13RW 13 —6 25 15|30 |43 | 74|42 |M6 (135 55| 7 |M6|5.2| 9| 7| 523[1,370{ 300 | 281
AK16R 16 27 |18 |36 |49 |47 |32 |M6(13 (18| 7 [M6|5.2| 9| 7| 451| 882|250 [238 AK16RW 16 27 |18 |36 |49 | 84|52 |M6[13 | 65| 7 [M6|5.2| 9| 7| 731[1,760{ 250 | 450
AK20R 20 +3 3121|4254 |52 |36|M8[15 |18| 8 [M8|7 |11 | 8| 647[1,180] 250 | 328 AK20RW 20 +3 3121 42|54 | 94|58 |M8|15 | 70[ 8 [M8|7 | 11| 8]1,050[2,360| 250 | 626
AK25R 25 —7 37|26 |52 | 65|69 |42 [M10[17 |22 | 9 |M10/8.9| 14 | 10 | 882[1,860 250 | 669 AK25RW 25 —7 37 |26 | 52 | 65 (128 80 [M10[17 [100{ 9 |M10/8.9| 14 | 10 [1,430(3,720| 250 {1,299
AK30R 30 40 |29 | 58 | 71 | 74 | 44 [M10[17.5{ 22 | 9 |M10/8.9| 14 | 10 [1,180[2,650| 200 | 856 AK30RW 30 40 [ 29 | 58 | 71 |138] 90 [M10[17.5[110] 9 |M10[{8.9] 14 | 10 [1,910/5300| 200 |1,662
1N=0.102kgf 1N=0.102kgf
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NIPPON BENRING SLIDE ROTARY BUSH
SMP-R TYPE [ )

—Pillow Block type—

+0.1
E P S L

part number structure

examele EYEE
4-S1 | -
(G}
reference
surface
SMP-R type
inner contact diameter
- J
major dimensions adjustment screw size | basic load rating | allowable
£T0 GITDET inner contact diameter outer dimensions mounting dimensions recommended| dynamic|  static [revolutions| mass £T0 GVTED
P tolerance h E W L F G M P B C Si S2 torque (¢} Co  |per minute p
mm um mm mm mm mm mm mm mm mm mm mm mm Nem N N om g
SMP13R 13 +3 25 25 50 32 46 8 36 30 30 26 7 (M5) M5 3 323 686 300 266 SMP13R
SMP16R 16 —6 29 275 55 37 53 10 40 32 35 29 7 (M5) M5 3 451 882 250 369 SMP16R @
SMP20R 20 +3 34 32.5 65 42 62 12 48 37 40 35 8 (M6) M6 5.5 647 | 1,180 250 690 SMP20R o
SMP25R 25 —7 40 38 76 59 73 12 59 43 50 40 8 (M6) M6 515) 882 | 1,860 250 970 SMP25R ;
SMP30R 30 45 42.5 85 64 84 15 69 49 58 46 10 (M8) M8 13.5 | 1,180 | 2,650 200 1,420 SMP30R 9
SMP40R 40 +3/—8 60 62 124 80 112 18 86 68 76 64 12 (M10) M10 | 29 1,960 | 4,020 200 3,585 SMP40R =
INS0.102kgf =
T us)
C
®»
I
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SLIDE ROTARY BUSH

NB's RK type slide rotary bush is a highly accurate and high load
capacity bearing providing smooth continuous linear and rotational
motions. Its structure imposes no constraints on linear and
rotational motions. It is much more compact than a standard slide
bush with separate rotational bearing.

STRUCTURE AND ADVANTAGES

The RK type slide rotary bush uses a retainer
similar to that used in the SR type stroke bush. This
retainer gives a smooth motion in a high rotational
application.

SM type slide bush is incorporated, providing the
stable and smooth linear motion.

Relatively large ball elements are used for high load
capacity.

Figure E-9 Structure of RK Slide Rotary Bush
( M

linear motion

P

- J

SPECIFICATION

Refer to Table E-8 for NB Slide Rotary Bush RK

1. A smooth unlimited linear and
rotational motion is obtained.

2. There is no need to machine
separate housing.

3. High accuracy is ensured for
extended period of usage.

4. Its high compatibility eliminates
replacement problems.

Table E-8 Material and Operating Temperature Range

material and operating temperature range. e uEh operating
The operating temperature range of the NB Slide type Ol_Jter retainer - temperature
Rotary UNIT series is based on the built-in Slide cylinder cylinger|retainer | range
Rotary Bush. 5
RK steel |aluminum| steel | resin _ggog~
E-26

Shaft
In order to ensure high accuracy motion of Slide
Rotary Bush RK type, it is essential to select a high
quality shaft. In selecting a shaft, please take note
of:
Outer diameter tolerance: h5 recommended
Surface hardness: 58HRC or higher
For a shaft with surface hardness
less than 58HRC, make a
correction in life calculation by
adding hardness coefficient.
Surface roughness: lower than Ra0.4 or better

LIFE CALCULATION

Housing

Inner diameter tolerance is not requested. Please
insert into an installation bore which is slightly larger
than the outer cyliner.

L: rated life (km) fu: hardness coefficient

fr: temperature coefficient fc: contact coefficient

fw: applied load coefficient

C: basic dynamic load rating (N) P: applied load (N)
*Refer to page Eng-6 for the coefficients.

E-27
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SLIDE ROTARY BUSH
RK TYPE

R — o SLIDE SHAFT
SHAFT

blank: without oil hole
OH: with oil hole *

RK type seals on both sides

inner contact diameter (dr) resin retainer

*Qil hole is for rotary-portion lubrication.

( 7
mounting holex4 SLIDE SHAFT GENERAL MACHINE SHAFTING
ADVANTAGES AAAAAAAAAAAAAAAAAAAAAA F_2 ADVANTAGES ,,,,,,,,,,,,,,,,,,,,,, F_34
TYPES « oo F-3  MACHINING SPECIFICATIONS F-34
CALCULATION OF DEFLECTION AND DEFLECTION ANGLE. F- EXAMPLES OF MACHINING® -+ - F-35
NB SHAFT SN TYPE -« oo F6  EXAMPLES OF MACHINING® - F-36

NB STAINLESS STEEL SHAFT SNS TYPE F-7
NB HOLLOW SHAFT SNT TYPE ---- F-8
NB GENTER-LINED TAPPED SHAFT SN(S)B TYPE F-9
SHAFT SUPPORTER AND SHAFT SUPPORT RAIL F-10

Df
C

AN d LLJ ACCURACY OF SA TYPE SUPPORT RAIL F-10

L E— (oil hole) ) SHAFT SUPPORTER SH-A TYPE --- F-11

SHAFT SUPPORTER SH TYPE ----- F-12

major dimensions basic load rating]uatie SHAFT SUPPORTER SHF TYPE -+ F-13

£T FUTTSET dr D L A|d flange dynamic | static [revolutions| MaSS SHAFT SUPPORT RAIL SA TYPE: - F-14

P tolerance tolerance tolerance Df| K| t |PCD| XXYXZ © Co |per minute SHAFT SUPPORTER WH-A TYPE (lNCH SlZE) F-16

mm| um mm| yumimm|mm mmmmimmmmimm|mm mm N N rnm g

FRTEGU |12 0[50 | (38| L5 |5 5t 4] 5|45 Eswousi| S0 151 500 60 SHAFT SUPPORT BAL WA TYPE (NCH ) 13
RK16GUU | 16 |~ 9[ 40| _,[45] 195 2 [62[50| 8|51 |55%9%5.1| 774[1,180 500 | 280 o
RK20GUU [20] 145 50 |+0.3[215] 3 | 7458|1060 |6.6x11x6.1] 882|1,370] 400 | 420 SHAFT SUPPORT ASSEMBLY WSS TYPE (STANDARD TYPE) F-20 =
RK25GUU | 25| _ [62] o[67|  [285[ 3 [82]64 1067 [66x11x6.1| 980[1,570] 400 | 680 SHAFT SUPPORT ASSEMBLY WSS-SS TYPE (STAINLESS TYPE) F-21 o
RK30GUU | 30 60 |—30] 74 31 | 3 [96[75]13]78]9x14x8.1 [1,570[2,740[ 400 | 990 NBCA SHAFT SF TYPE -+~ F-22 L
1N=0.102kgf NBCA STAINLESS STEEL SHAFT SFS TYPE F-23 0

NBCA INCH SHAFT SFW TYPE - - - - - F-24
NBCA INCH STAINLESS STEEL SHAFT SFWS TYPE F-25
NBCA INCH PRE-DRILLED SHAFT SFW-PD TYPE F-26
NBCA INCH PRE-DRILLED STAINLESS STEEL SHAFT SFWS-PDTYPE F-27
FORMAT SINGLE END TAPPED INCH SHAFT SFW TYPE F-28
FORMAT BOTH ENDS TAPPED INCH SHAFT SFW TYPE F-29
FORMAT THREADED INCH SHAFTS SFW TYPE (SINGLE END THREADED)  F-30
FORMAT THREADED INCH SHAFTS SFW TYPE (BOTH ENDS THREADED) F-31
PRE-CUT SLIDE SHAFTS PC TYPE - F-32
FlT SER'ES ......................... F_33
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SLIDE SHAFT

The NB shaft can be used in a wide range of applications as a
mechanical component from straight shaft to spindle shaft. NB's
expertise in machining and heat-treatment turns into manufacturing
spindle shaft, roll shaft, and general machinery shaft for rotational
motion. NB's high accuracy technology answers various shaft

machining requirements.

ADVANTAGES

Advanced Machining Technology

NB performs a wide variety of highly accurate
machining processes to provide custom shafting
from relatively simple machining, such as tapping
and shaft stepping to the more demanding high-
speed rotating shafts and spindles. NB can also
answer the special grinding and bore machining
requirements.

Excellent Wear Resistance

Most commonly used materials are high-carbon
chromium bearing steel (SUJ2) and martensite
stainless steel (SUS440C or equivalent). NB's
advanced heat-treatment technology gives these
materials an excellent wear resistance by quenching
and tempering to achieve a uniform hardened layer
in the circumferential and axial directions. The
cross-sectional picture below shows the hardened
layer-depth of the NB shaft.

Hardened Layer
(cross section)

Surface Roughness
Precision grinding results in a surface roughness of
less than Ra0.4.

F-2

Wide Selection of Shaft Types
SN type, SNS type, SNT type,
SNB, SNSB type (Center-lined tapped shaft)
Spindle shaft, roll shaft

Special Requirements

Based on the customer drawings and specifications
NB will answer the customer requirements in
material (SCM, SKS etc.), heat-treatment, surface
treatment, etc.

Shaft Supporter and Shaft Support Rail

These components ease the shaft installation and
help save the design/assembling time. (refer to page
F-10)

FIT Series

This series is a set of NB slide bush and NB shaft.
By precise shaft-grinding, FIT series achieves the

best-fit clearance adjustment for a smooth, high
accuracy linear motion. (refer to page F-33)

TYPES

SN/SNS/SNT type (NB Shaft)

SNB/SNSB type
(NB Center-lined Tapped Shaft)

Machining tap hole for grinding
s B

GRINDING PURPOSE

NB shaft is a high-precision shaft that can be used with
slide bush or any other bearings. A wide range of machining
is provided for customer drawings and requirements.
Table F-1 Specifications
type SN type
material SuUJ2
outer diameter tolerance

SNS type | SNT type
equivalent o SUS440C | SUJ2 (hollow shaft)
g6 or to be specified

hardness [60HRC or more|56HRC or more|60HRC or more

surface roughness Ra0.4 or less

page page F-6 | page F-7 | page F-8
Center-lined tapped shafts are standardized series for
easy selection that can be used with the SA shaft support
rails. (refer to page F-14)

Table F-2 Specifications

type SNB type SNSB type
material SuUJ2 equivalent to SUS440C
outer diameter tolerance g6 or to be specified

hardness | 60HRC or more | 56HRC or more
surface roughness Ra0.4 or less
page page F-9

For large diameter straight shafts, a tap hole is
machined on one end for cylindrical grinding.
Refer to Table F-3 for details.

Table F-3 Grinding Purpose

¥ i
g[ FE}& 777777777 % 77777777777 7 ou;eé o(lﬁm;eter Shf f(tn:ﬁ]r;gth grinditr?g ;?Jrrpose
" on one side only
L 30 or less - not required
over $30 and ¢40 or less|over 2,000mm| M8 X 16
- J over 40 and ¢50 or less|over 1,300mm| M10 X 20

over 50 and ¢70 or less| over 650mm | M10 X 20
over ¢70 and ¢100 or less| all lengths M12 X 24
over $p100 all lengths M16 X 32

SLIDE SHAFT
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CALCULATION OF DEFLECTION
AND DEFLECTION ANGLE

The following formulas are used to obtain the deflection and its angle of the shaft. Typical conditions are listed in

Table F-4.
Table F-4 Formulas for Calculating Deflection and Deflection Angle
support . . . .
T specification formula for deflection formula for deflection angle
support| —1’4 /2_p 1=0
1 ° 1 ﬁf 5m)——48EI—Pe3c '
support L’ 2= 16EI PE _3pec
fixed | & £/2__p =0
AR 7 Sue DU ~Lpec !
g~ — = TooR]
fixed ﬂ 2=0
support 5 uniformly distributed load p
w] | _5p0t 5 4 . pl? 3
3 | ! Sman= plier=gpliC 2= e =2p0°C
support
fixed o
b _ 1 4 =
4| | = 5y =g P'C 2=0
fixed
5. .a b _a . _ Pad 3b . _ Pab _
] suplport Aq 1 Py | 0= gerler R )=ea 2 R)e =22 _24panc
f 3 2
support ¥ P Sman= P23 y)oopes (3L g)c | o= PED _p4pyaip)C
fixed | & . ,@ b a Pad(, 3a _3a . _ Pa’h _ 24Pa®hC
ol | =P34 P 1= 6EI(2 o (a- e SO T
i Falee )apeslpr 2 | o
fixed Omax= 24EI + Pa®|2+ C | iz=
x| 2
fixed p Pl 2 =T —auperc
= 7_ 3
71 | . Smax= 3EI 16P¢3C 4
free 2 ¥ 2=0
fixed uniformly distributed load p E . = é’ﬁ . —8p05C
=P _opd
8l | ; Smax=Err=6p0'C N
free é 2 P 2=0
support| & £/2__imo = Mol _y\i4c
ol | o / ¥ S Y3Mo 248, fTazEr T
1. F "X T916EI . 9 O Mot
support A'] 2,3 2= 5apr =2MolC
fixed | 2 £/2__mo a=Mol _s\io0c
10 1 S Aqul | e Mol _ 20y #716ET
7 = — | é max 216EI 9 )
fixed 0 2=0

& 1: deflection at the concentrated load point (mm)
i2: deflection angle at the support point (rad)

& max: maximum deflection (mm)
Mo: moment (N + mm)
p: uniformly distributed load (N/mm) ~a,b: concentrated load point distance (mm)
E: modulus of longitudinal elasticity (SUJ2)2.06X105 (N/mm2) (SUS)2.0x10° (N/mm2)

£: span (mm)

i1: deflection angle at the concentrated load point (rad)
P: concentrated load (N)

I: moment of inertia of area (mm*)

C: 1/48El (1/N - mn?)

F-4

The moment of inertia of area (l) is obtained using
the following formulas:

@ For solid shaft
nD*
64

I: moment of inertia of area (mm#)
D: outer diameter (mm) d: inner diameter (mm)

@ For hollow shaft

= =T (ha_q4
|I= 4(D d4)

The values of the moment of inertia of area and C
(=1/48 EI) for NB shafts are listed in Table F-5 and
F-6.

Calculation Examples

1. Calculating the maximum deflection of a 30mm
shaft with a 500mm span when a concentrated load
of 980 N is applied at the mid-point of the shaft -
(neglecting the shaft weight)

MIn case the support method is support-support:
From the given conditions, P =980 N, £ = 500mm
From Table F-5, C for an outer diameter of 30 mm,
C=2.54x10""2 (N-mm3).

Substituting these values into the corresponding
formula (No. 1) in Table F-4,
dmax=P£3C=0.31 (mm)

@ In case the support method is fixed-fixed:
Substituting the values into the corresponding
formula (No. 2) given in Table F-4,

Smax=-P£°C=0.08 (mm)

2.Calculating the maximum deflection of a 60mm
shaft with an inner diameter of 32 mm and a 2,000
mm span by its own weight -+

From Table F-6, C for an outer diameter of 60 mm,
C=1.73x107"3 (N-mm?)

The mass per unit length of a shaft with an outer
diameter of 60 mm and an inner diameter of 32
mm is 15.9kg/m. Therefore, a uniformly distributed
load of 0.156 N/mm is applied. Substituting these
values into the formula (No. 3) given in Table F-4.

2024C=0.27 (mm)

O max=

F-5

Table F-5 Solid Shaft

outer diameter | moment of inertiaof aea|  C=1/4-8EI (1/N » mm?2)
D (mm)| | (mm*) SUJ2  |equivalent to SUS440C
3 | 398 2.54%x1078 | 2.62%x1078
4 1.26x10 [8.05%x1079 | 8.29%x107°
5 | 3.07x10 [3.30x107° | 3.40%x107°
6 | 6.36%x10 |1.59%x107° [ 1.64%x10°°
8 | 201x10% [ 503%x107'°0| 518%x10°1°
10 491%x102 | 2.06X10710| 212x10°10
12 1.02x10% [ 9.94x10-" | 1.02x10710
13 1.40x10% [ 7.21x107"" | 7.43x10~ "
15 | 249%10% [ 4.07x107"" | 419x10~ "
16 | 3.22x10% [ 3.14%x107""| 3.24x10~ "
20 | 7.85x10% [1.29%x10°"|1.33x10~""
25 1.92x10% | 527%x107'2| 543x107 12
30 | 3.98x10* |254x10712|2.62x10712
35 7.37%x10% | 1.37X107 2| 1.41x10712
40 1.26x105 | 8.05x10713| 8.29x1018
50 | 3.07x10% [3.30x107'3| 3.40x10713
60 | 6.36%X105 | 1.59x10713| 1.64x107'8
80 | 2.01x108 |5.03x107'4|5.18x107'4
100 | 4.91%x108 |2.06x107'4|2.12x107'4
120 1.02x107 [9.94x10°'5 -
150 | 2.49%107 | 4.07X10°1'® -
Table F-6 Hollow Shaft
outer diameter | inner diameter [moment of inertia of area| ~ C=1/48EI
D (mm) [d (mm) I (mm#) (1/N-mm2)
6 2 6.28%10 1.61x107°
8 3 1.97x10? 513%x10°1°
10 4 478%x102 2.11x10°10
12 5 9.87x10?2 1.02x10°10
13 6 1.34x108 7.55x10~"
16 8 3.02x10° 3.36x10° "
20 10 7.36x10° 1.37x10"
25 15 1.67x104 6.06x10712
30 16 3.65x10* 2.77%x10712
35 19 6.73%X10% 1.50x1012
40 20 1.18%10° 8.57x10°13
50 26 2.84x10° 3.56%x10718
60 32 5.85X10° 1.73x10713
80 48 1.75%108 578x10°14

SLIDE SHAFT
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NIPPON BENRING SLIDE SHAFT

SN TYPE SNS TYPE

— NB Shaft — — NB Stainless Steel Shaft —

part number structure

SGUss (2515 576

part number structure

SGU s 215 576

length (L) length (L)
S e outer diameter tolerance™ S 0E outer diameter tolerance™
outer diameter (D) g6 when blank outer diameter (D) g6 when blank
xOuter diameter tolerance can be selected from tables on page Tech-6~7. xOuter diameter tolerance can be selected from tables on page Tech-6~7.
4 N 4 N
straight machined (example) straight machined (example)
L ) L L ) L
0.4 g 04 G 0.4 G 0.4 g
] = I=- e — T = e =
- » N\ »
outer diameter length outer diameter length
D |tolerance L mass D |[tolerance L mass
part number g6 part number g6
mm [ um mm kg/m mm | um mm kg/m
SN 3 3 |—2/-8| 50 <€ 400 0.06 SNS 3 3 |-2/-8| 50 <& 300 0.06
SN 4 4| 4 100 <€ 500 0.10 SNS 4 4 4 100 € 400 0.10
SN 5 5 —12 100 «—>» 700 0.16 SNS 5 5 —12 100 <« 500 0.16
SN 6 6 100 «—» 1,000 0.23 SNS 6 6 100 «—> 600 0.22
SN 8 8 | — 5| 200 «—» 1,500 0.40 SNS 8 8 | — 5| 200 «—>» 1,000 0.39
SN 10 10 | —14 | 200 = » 2,000 0.62 SNS 10 10 | —14 | 200 «—» 1,500 0.61
SN 12 12 200 = » 3,000 0.89 SNS 12 12 | 6 200 = » 2,500 088 o
SN 13 13 | — 6| 200 = » 3,000 1.04 SNS 13 13 —17 200 = » 3,000 1.03 %
SN 15 15 | —17 | 300 = » 3,000 1.39 SNS 16 16 300 = » 3,000 1.56 3
SN 16 16 300 = » 3,000 1.58 SNS 20 20 | _ 7 300 < » 4,000 | 2.43 E
SN 20 20 | 7 300 = » 4,000 | 2.47 SNS 25 25 —20 300 = »4,000| 3.80 T
SN 25 25 —20 300 = »4,000| 3.85 SNS 30 30 300 = »4,000| 5.48
SN 30 30 300 < »4,000| 5.55 SNS 35 35 | 9 400 = » 4,000 | 7.46
SN 35 35 | 9 400 < » 4,000 | 7.55 SNS 40 40 o5 400 < »4,000| 9.75
SN 40 40 —o5 400 = » 4,000 | 9.87 SNS 50 50 500 < » 4,000 | 15.2
SN 50 50 500 = » 4,000 | 15.4 SNS 60 60 | —10 600 = » 4,000 | 21.9
SN 60 60 | —10 600 = » 4,000 | 22.2 SNS 80 80 | —29 800 = » 4,000 | 39.0
SN 80 80 [ —29 800 = » 4,000 | 39.5 SNS100 | 100 [-12/-34 1,000 = » 4,000 | 60.9
SN100 | 100 | —12 1,000 < » 4,000 | 61.7 material: martensite stainless steel (equivalent to SUS440C)
SN120 | 120 | —34 1,500 < » 4,000 | 88.8 hardness: 56HRC (HV613) or more
SN150 150 |-14/-39 1,500 < » 4,000 (139 Tolerances other than g6 are available upon request.

material: high-carbon chromium bearing steel (SUJ2) hardness: 60HRC (HV697) or more
Tolerances other than g6 are available upon request.
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SNT TYPE NB CENTER-LINED TAPPED SHAFT

— NB Hollow Shaft — A larger diameter shaft can overcome problems in maintaining precision functionality when a high or
unbalanced load is applied. A combination of the center-lined tapped shaft together with the SA type support
rail is ideal in such cases. (see pages F-14,15) The center-lined tapped shaft is standardized to simplify shaft

part number structure
selection.

example Y EE i < B3

part number structure

SGUE snss (258576

length (L)
SNT type outer diameter tolerance™
outer diameter (D) g6 when blank

#Outer diameter tolerance can be selected from tables on page Tech-6~7.

material length (L)
e N SNB: SUJ2
SNSB: equivalent to outer diameter (D)
5U5440C g6 when blank
straight machined (example) - ~
‘ L ) L
04,° 04,° L
________________ 4 _ _ _ _ _ ___ _ _ = M G
T - _-—_-—_—-——-———-” QU e S T_T_:ii_gﬂ Jo0 04
S S & W
. - \
P N: LKXP
outer diameter | inner length T2
part number D 1olegre(13nce dlan;eter L mass N KXP (N) K: number of pitches
mm [ um | mm mm kg/m L )
SNT 6 6 |-4/-12| 2 |100<3>400 0.20
SNT 8 8 |—5 3 | 200600 0.34 NB Center-Lined Tapped Shaft NB Center-Lined Tapped Stainless Steel Shaft
SNT 10 10 —14 4 200 = > 1,000 0.52 outer diameter| pitch |screw| tap |maximum outer diameter| pitch |screw| tap |maximum
SNT 12 | 12 | _ 62 | 00— »1500 0.73 t number| D [oerace size |depth| length rt number| D [toerace size |depth| length
SNT 13| 13 | _ | 6 | 200«——————»1,500 0.82 PR g6 | P | M | f |Lna LS g6 | P | M | f |Lna
SNT 16 | 16 8 300 <« » 2,500 1.18 mm | um | mm mm | mm mm | um | mm mm [ mm
SNT 20 | 20 -7 10 300 = »4,000| 1.85 SNB10 10 |-5/-14| 100 | M4 4.5 11,500 SNSB16 | 16 [-6/-17] 150 | M5 7 12000 o
SNT 25 | 25 —20 15 300 = »4,000| 2.46 SNB12 | 12 | 6 100 | M4 | 5.5 (1,800 SNSB20 | 20 | _ 7 150 | M6 9 [3,000 %
SNT 30 | 30 16 300 < »4,000| 3.97 SNB13 | 13 17 100 | M4 | 6 |[2,000 SNSB25 | 25 —20 200 | M6 | 12 |4,000 3
SNT 35| 35 | _ 9 19 400 < » 4,000 | 5.32 SNB16 | 16 150 | M5 | 7 3,000 SNSB30 | 30 200 | M8 | 15 |4,000 L
SNT 40 | 40 _25 20 400 = »4,000| 7.39 SNB20 | 20 | _ 7 150 | M6 | 9 [4,000 SNSB35 | 35 | _ 9 200 | M8 | 15 4,000 T
SNT 50 | 50 26 500 = » 4,000 | 11.3 SNB25 | 25 —20 200 | M6 | 12 [4,000 SNSB40 | 40 _25 300 | M8 | 18 [4,000
SNT 60| 60 | —10| 32 600 < » 4,000 | 15.9 SNB30 30 200 | M8 | 15 [4,000 SNSB50 | 50 300 | M10 | 22 |4,000
SNT 80 | 80 | —29 | 48 800 <« » 4,000 | 25.3 SNB35 35 | _ 9 200 | M8 | 15 [4,000 material: martensite stainless steel (equivalent to SUS440C)
material: high-carbon chromium bearing steel (SUJ2) SNB40 40 5 300 | M8 | 18 4,000 hardness: 56HRC (HV613) or more
hardness: 60HRC (HV697) or more SNB50 50 5 300 | M10 | 22 |4,000 *g6 is a standard tolerance of the outer diameter.
Tolerances other than g6 are available upon request. material: high-carbon chromium bearing steel (SUJ2)

hardness: 60HRC (HV697) or more
*g6 is a standard tolerance of the outer diameter.
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SH-A TYPE

— Shaft Supporter —

These components save design/assembling time and ease shaft installation.

SH-A type

part number structure

P.F-11
SH type example -}
SH-SH-A-WH-A type EHEEE
These are most commonly used compact shaft supporters. SH type is
made of cast iron and SH-A/WH-A type is made of aluminum casting.
P.F-12
WH-A type
‘R;} SH-A type
s haft di
Tl PF16 shaft diameter
SHF type
SHF - SHF-FC type SHF-FC type e N
These are flanged type shaft supporters for a compact design. SHF is .
made of aluminum casting and SHF-FC (shaft diameter 35 and over) E=005
is made of cast iron.
PF-13 it —
i\ ©
2-S J § - { | %
+
(O] [ C‘_] [ < : ; :
. WA type L B J L
SA-WA-LWA type (shaft support rail) . W =
These support rails support shafts from below to avoid shaft deflection NB mark
for a long-stroke/high load application. This type is made of aluminum
alloy. P.F-18 - -
LWA type shaft major dimensions tightening screw| mass
part number |diameter| h E w L F G P B S size | . ome
mm | mm [ mm | mm | mm [ mm [ mm | mm | mm mm N-m| g
SH 8A 8 |20 | 21 42 | 14 | 328| 6 18 32| 55(M5) | M4 | 2 24
PF-19 SH10A 10 | 20 | 21 42 | 14 | 328 18 32| 55(M5) | M4 24

20 32| 55(M5) | M4

ACCURACY OF SA TYPE SUPPORT RAIL SHToA |15 | o T o e e T s T o8 T T se s Tois

SH20A 20 | 3t 30 60 | 20 | 51 10 | 30 45| 6.6(M6) | M5 | 3 70

The accuracy of the SA support rails are measured as shown in Figure F-1. SH25A 25 35 35 70 | 24 60 12 38 56 6.6 (M6) M6 55| 130
SH30A 30 | 42 | 42 84| 28 | 70 | 12 | 44 | 64| 9 (M8) | M6 | 55| 180

6 2

SH12A 12 | 23 | 21 42| 14 | 375 6 | 20 32| 55(M5) | M4 | 2 30
6 2
2

14VYHS 3AI1S

Eigure F-1 Measurement Method N Figure F-2 Accuracy of SA type Support Rail SH35A 35 | 50 | 49 % | 32 [ 82 15 1 50 74 111 (M10) | M8 | 135] 270
gun SHA0A [ 40 [ 60 | 57 [ 114 36 [ 96 | 15 [ 60 [ 90|11 (M10)| M8 [ 135 [ 420
1 § SH50A 50 70 63 [ 126 | 40 |120 18 74 1100 | 14 (M12) [ M12 | 29 750
515 SHE0A 60 80 74 | 148 | 45 [136 18 90 [ 120 [ 14 (M12) [M12]|29 [1,100
< g ]
2 10
5
5
o s 5
% 100 200 300 400 500 600mm
_ ) = support rail length

F-10 F-11
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SH TYPE

— Shaft Supporter —

SHF TYPE

— Shaft Supporter Flange Type —

part number structure part number structure

exampleEHEa examplemaam

SHF type

blank: aluminum alloy
SH type shaft diameter shaft diameter FC: cast iron

( M) ( M)

W=
—

o =
<] =
2-8 _Eé f) B (J I\ O
o] N -
B ] NB mark
W I
- J - J
shaft major dimensions tightening screw| mass part number shaft major dimensions tightening screw mass
part number |diameter| h E w L F G P B S size | b diameter| W L T F G B S size | . e g
mm | mm | mm | mm | mm | mm | mm | mm | mm mm N-m| g aluminum alloy| cast iron mm | mm [ mm | mm | mm | mm | mm mm N * m fluminum aloy|cast iron
SH10 10 20 | 22 44 | 15 35 7 1195| 32| 45 (M4) M4 2 80 SHF10 - 10 43| 10 5|24 |20 32| 5.5 (M5) M4 | 2 13| —
SH13 13 23 | 25 50 | 17 40 8 | 18 32| 7 (Mm5) M4 2 120 SHF12 = 12 47 | 13 7128 | 25 36| 5.5 (M5) M4 | 2 20| —
SH16 16 27 | 275| 55| 17 45| 10 | 25 38| 7 (Mm5) M4 2 120 SHF13 - 13 47 | 13 7128 | 25 36| 5.5 (M5) M4 | 2 20| — [}
SH20 20 31 [325| 65| 20 53 | 12 | 30 45| 8 (M) M5 3 190 SHF16 = 16 50 | 16 8 | 31 | 28 40 | 5.5 (M5) M4 | 2 27| — %
SH25 25 35 [ 38 76 | 24 61| 12 | 35 56 | 8 (Mm6) M6 5.5 | 300 SHF20 - 20 60 | 20 8 |37 | 34 48| 7 (Me) M5 [ 3 40| — g
SH30 30 42 | 425| 85| 28 73 | 15 | 42 64 | 10 (Mm8) M6 55| 490 SHF25 = 25 70| 25 | 10 | 42 | 40 56| 7 (M6) M5 [ 3 60| — <
SH35 35 50 [ 50 100 | 32 87 | 15 | 50 74 {12 (M10) | M8 | 13.5| 690 SHF30 - 30 80| 30 | 12 | 50 | 46 64| 9 (Mm8) M6 | 55[110 | — |
SH40 40 60 | 60 120 | 36 | 104 | 18 | 58 90 | 12 (M10) | M10 | 29 [1,200 SHF35 | SHF35FC | 35 92| 35 | 14 | 58 | 50 72|12 (M10) | M8 | 13.5| 140 | 380
SH50 50 70 [ 70 140 | 40 [ 122 | 20 | 68 100 [ 14 (M12) | M12 | 29 [1,700 SHF40 |SHF40FC | 40 | 102 | 40 | 16 | 67 | 56 80| 12 (M10) |M10|29 |205| 510
SH60 60 80 [825| 165 | 45 | 140 | 23 | 80 120 | 14 (M12) | M12 | 29 [2,500 SHF50 |[SHF50FC | 50 | 122 | 50 | 19 | 83 | 70 96 | 14 (M12) |M12|29 | 360 | 890
SHF60 |SHFBOFC | 60 |140| 60 | 23 | 95 | 82 | 112 | 14 (M12) [M12[29 | 530 [1,500
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SLIDE SHAFT

SA TYPE [ )
— Shaft Support Rail —
part number structure
E+0.02
example - .
isal250500 | é{ |
! - NB |
TS mark & i ——//—
o oG 5 T /) A
e Hn * FT F— T
T J\& b 1/
B N MxP (N)
W L
total length
SA type shaft diameter % Mounting screws for the SN(S)B center-lined tapped shaft are included.
= J
shaft major dimensions mass shaft major dimensions mass
part number  (diameter) H E|[W|[L F T K J h1 [¢] B N [MXP| Si S2 part number  [diameter| 4 E|(W]|L F T K J hi 6 B N [MXP| Si1 | S2
mm [ mm | mm [ mm [ mm | mm | mm | mm | mm [ mm mm | mm| mm [mm g mm [ mm | mm [ mm | mm | mm | mm | mm | mm [ mm mm | mm| mm [mm g
SA10-200 1200 | 50 [1X100 1110 SA30-200 1200 | 25 |1x150 | 360
SA10-300 1300 | 50 [2X 100 1160 SA30-300 1300 | 50 |1X200 | 550
SA10-400 | 10 | 18 |16 | 32 |400|13.5| 4 8.9|12.4| 47 | 80° | 22 | 50(3x100| 4.5 | M4 | 220 SA30-400 |30 |37 |30 | 60 [400|22.8| 7 (13 [26.5/10.3| 50°| 40 | 100|1x200| 6.5 M8 | 730
SA10-500 1500 | 50 [4X100 1270 SA30-500 1500 | 50 |2% 200 | 920
SA10-600 600 50 [5X 100 330 SA30-600 600 100 |2X 200 1,100
SA13-200 1200 | 50 [1X100 1140 SA35-200 1200 | 25 |1x150 | 460
SA13-300 1300 | 50 [2X 100 1210 SA35-300 1300 | 50 |1X200 | 700
SA13-400 | 13 |21 (17 | 34 [400(15 | 45| 9.8{15 |6 |80°| 25| 50(3%100| 4.5 | M4 | 280 SA35-400 | 35 | 43 |32.5| 65 [400|26.5| 8 [15.5(28 |13 | 50°| 45 | 100|1x200| 9 | M8 | 950
SA13-500 1500 | 50 [4X 100 1350 SA35-500 1500 | 50 [2x200 11,190 P
SA13-600 600 50 [5X 100 420 SA35-600 600 100 |2X 200 1,420 %
SA16-200 1200 | 25 [1X150 1200 SA40-200 1200 | 25 [1X150 | 630 ™
SA16-300 1300 | 75[1Xx150 1300 SA40-300 1300 | 75 |1%X150 | 960 2
SA16-400 | 16 | 25 |20 | 40 [400|17.8| 5 |[11.7(18.5/8 |80°| 30 | 50|2x150| 5.5 | M5 [ 400 SA40-400 | 40 | 48 |37.5| 75 [400/29.4| 9 (17 (38 |16 |50°| 55 | 50|1x300| 9 | M8 [1,290 =
SA16-500 1500 | 25 [3X 150 1500 SA40-500 1500 | 100 |1 X300 11,610 -
SA16-600 600 75|3%x150 600 SA40-600 600 150 |1x300 1,950
SA20-200 1200 | 25 |1x150 1200 SA50-200 1200 | 25 [1X150 11,000
SA20-300 1300 | 75[1Xx150 1300 SA50-300 1300 | 75|1%x150 11,500
SA20-400 | 20 | 27 (22.5| 45 [400(17.7| 5 |10 |19 |8 |50°| 30 | 50(2X150| 5.5 | M6 | 400 SA50-400 | 50 | 62 |47.5| 95 [400/38.8| 11 (21 (45 |20 |50°| 70 | 50|1x300{11 |M10 [2,000
SA20-500 1500 | 25 |3x150 1510 SA50-500 1500 | 100 |1 X300 12,500
SA20-600 600 75|3%x150 610 SA50-600 600 150 |1x300 3,000
SA25-200 1200 | 25 [1X150 1290
SA25-300 1300 | 50 |1X200 1430
SA25-400 | 25 | 33 (27.5| 55 [400(21 |6 |12 |21.5{8 |50°| 35 [100[1X200|6.5| M6 | 580
SA25-500 1500 | 50 [2% 200 1730
SA25-600 600 100 |2x 200 880
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NIPPON BENRING SLIDE SHAFT

WH-A TYPE [ )
T E
— Shaft Supporter —
P
(Inch Standard)
part number structure = =@; =
examoie [TIEE] M
[T
s ===
T 1 T
|l
L
WH-A type \
NB mark
) machined reference edge
size
N J
shaft major dimensions major dimensions mass
diameter h E w L F G [ B S bolt#
part number +.001 +.005 + 01 part number
inch inch inch inch inch inch inch inch inch inch inch Ibs
WH 4A .2500 .6875 .7500 1.500 .500 1.063 .250 .500 1.125 156 #6 .033 WH 4A
WH GB6A .3750 .7500 .8125 1.625 .563 1.187 .250 .688 1.250 156 #6 .044 WH 6A
WH 8A .5000 1.0000 1.0000 2.000 .625 1.625 .250 .875 1.500 .188 #8 .075 WH 8A
WH 10A .6250 1.0000 1.2500 2.500 .688 1.750 313 1.000 1.875 .218 #10 .106 WH 10A
WH 12A .7500 1.2500 1.2500 2.500 .750 2.063 313 1.250 2.000 .218 #10 156 WH 12A
WH 16A 1.0000 1.5000 1.5315 3.063 1.000 2.500 .375 1.500 2.500 .281 1/4 .294 WH 16A
WH 20A 1.2500 1.7500 1.8750 3.750 1.125 3.000 438 2.000 3.000 .346 5/16 .531 WH 20A
WH 24A 1.5000 2.0000 2.1875 4.375 1.250 3.437 .500 2.250 3.500 .346 5/16 725 WH 24A P
WH 32A 2.0000 2.5000 2.7500 5.500 1.500 4.375 .625 3.000 4.500 .406 3/8 1.400 WH 32A %
1kg=2.205lbs Ml
1lb=0454kg L
>
m
—
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NIPPON B=eNRING

WA TYPE

— Shaft Support Rail —
(Inch Standard)

part number structure

eremoie [N EAEA

WA type pre-drilled
size length
( I
/1L
N L ][ T
P 1r
N I - MXP L (N)
24"or 48" (all sizes)
machined reference edge
\ )
shaft major dimensions mounting dimensions mass
part diameter] H E w F T K J hi B | N [MXP Si Sz
number +.001|£.005 +.01 hole [oolt#| hole [olt#
inch |inch | inch |inch |inch |inch [inch |inch |inch |inch finch|inch |inch |inch [inch |inch | lbs
WA 8-22PD) 500 1.125| 7500] 1.500| 903|188 | 66| 500|255 [1000] 2 -2X4 169 | #6 |.169 | #6 |
48PD| - ) ) ' ) ) ' ' ' ) 11x4[° ) 2.652
24PD 5X4 1.488
WA10- 28PD 6250| 1.125| .8125(1.625| .841|.250 | .423| .500| .276 [1.125| 2 T1xa 193 | #8 |.193 | #8 2976
24PD 3X6 2.100
WA12- 28PD .7500{ 1.500( .8750(1.750(1.158| .250 | .592| .625|.322 [1.250| 3 7%6 221 | #10 |.221 | #10 4200
24PD 3X6 2.776
WA16- 28PD 1,0000| 1.750(1.0625(2.125 1.280 | .250 | .727| .875|.359 |1.500| 3 7%6 281 | 1/4 | .281 | 1/4 5552
24PD 3X6 4.060
WA20- 28PD 1.2500{ 2.125(1.2500| 2.500| 1.537 | .313 | .799(1.100| .437 |1.875| 3 7%6 343 |5/16 |.343 [5/16 8120
24PD 2X8 5.840
WA24- 28PD 1.5000( 2.500{1.5000{3.000 | 1.798| .375 | .922(1.375| .558 |2.250| 4 5x8 343 |5/16 | .406 | 3/8 11,680
24PD 2X8 9.500
WA32- 28PD 2.0000| 3.250(1.8750{3.750{ 2.322 | .500 |1.450|1.500 | .800 |2.750| 4 5x8 406 | 3/8 |.531 | 1/2 19.000
All sizes are also available without pre-drilled mounting holes. 1kg=2.205lbs
Complete shaft-rail assemblies are also available as well as custom drilling and lengths. 1Ib=0.454kg

Please send drawings with customer specifications.
Product of NB Corporation of America

F-18

LWA TYPE

— Low Shaft Support Rail —
(Inch Standard)

part number structure

eremole (TN EDEE

SLIDE SHAFT

LWA type pre-drilled
size length
4 7
S N | | i |
o i o
v 1] B 1]
‘ 1 1 1 1 H 1 1
P
S1 N MXP (N)
W 48" (all sizes)
- J
shaft major dimensions mounting dimensions mass
diameter H w F N MXP h1 St
part number +.002
inch inch inch inch inch inch inch inch Ib
LWA 8-48PD .5000 .5625 .37 .342 2 11X4 | 0.25 169 0.11
LWA 10-48 PD .6250 .6875 .45 .405 2 11X4 | 0.276 193 0.17
LWA 12-48 PD .7500 .7500 .51 .409 3 7X6 | 0.317 .220 0.20
LWA 16-48 PD | 1.0000 | 1.0000 .69 .545 3 7X6 | 0.422 .283 0.35
LWA 20-48 PD | 1.2500 | 1.1875 .78 617 3 7X6 | 0.520 .343 0.44
LWA 24-48 PD | 1.5000 | 1.3750 .93 .691 4 5%x8 | 0.630 .406 0.58
LWA 32-48 PD | 2.0000 | 1.7500 1.18 .836 4 5x8 | 0.824 .531 0.89
Product of NB Corporation of America 1kg=2.205Ibs
1lb=0.454kg

F-19
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WSS TYPE WSS-SS TYPE

— Shaft Support Assembly — — Shaft Support Assembly —
(Standard Type) (Stainless Steel Type)

part number structure

SGU iss (s Maslss!

part number structure

erempie [ X

outer diameter length outer diameter length
( (
I/ I/
************************* B —— R W
< <
\ A\ \ A\
o c —n o c —
P i P i
N MxP (N) N MxP (N)
L L
N -
Outer Outer Assembly Dimensions Base Mouting Holes Maxi Weight Outer Outer Assembly Dimensions Base Mouting Holes Max Weight
Part Number | Diameter A w1 w2 N P f;‘r"’;‘t‘;]'“ Ibs/ft Part Number | Diameter A w1 w2 N P f:r'";‘t‘:“ Ibs/ft
inch/mm | inch/mm | inch/mm | inch/mm | inch/mm | inch/mm kg/m inch/mm | inch/mm | inch/mm | inch/mm | inch/mm | inch/mm kg/m
wss 8 1/2 1.812 2.000 0.2500 2.000 4.000 168 1.26 wss 8-ss 1/2 1.812 2.000 0.2500 2.000 4.000 158 1.26
12.700 46.02 50.80 6.35 50.80 101.60 4267.2 1.88 12.700 46.02 50.80 6.35 50.80 101.60 4013.2 1.88
wss 10 5/8 2.000 2.500 0.4375 2.000 4.000 180 1.83 WSS 10-SS 5/8 2.000 2.500 0.4375 2.000 4.000 158 1.83 @
15.875 50.80 63.50 11.11 50.80 101.60 4572.0 2.72 15.875 50.80 63.50 11.11 50.80 101.60 4013.2 272 E
wss 12 3/4 2.437 2.750 0.5000 3.000 6.000 204 2.50 Wss 12-ss 3/4 2.437 2.750 0.5000 3.000 6.000 158 2.50 [}
19.050 61.90 69.85 12.70 76.20 152.40 5181.6 3.72 19.050 61.90 69.85 12.70 76.20 152.40 4013.2 3.72 %
1 2.937 3.250 0.5625 3.000 6.000 204 4.06 1 2.937 3.250 0.5625 3.000 6.000 158 4.06 4
e LE 25.400 74.60 82.55 14.29 76.20 152.40 5181.6 6.04 e L 25.400 74.60 82.55 14.29 76.20 152.40 4013.2 6.04
1-1/4 3.625 4.000 0.7500 3.000 6.000 204 6.28 1-1/4 3.625 4.000 0.7500 3.000 6.000 158 6.28
WSS 20 31.750 92.08 101.60 19.05 76.20 152.40 5181.6 9.35 WSS 20-88 31.750 92.08 101.60 19.05 76.20 152.40 4013.2 9.35
1-1/2 4.250 4.750 0.8750 4.000 8.000 204 8.60 1-1/2 4.250 4.750 0.8750 4.000 8.000 158 8.60
LIEE A 38.100 107.95 120.65 22.23 101.60 203.20 5181.6 12.8 WIS A 38.100 107.95 120.65 22.23 101.60 203.20 4013.2 12.8
2 5.375 6.000 1.1250 4.000 8.000 204 14.88 2 5.375 6.000 1.1250 4.000 8.000 204 14.88
wss 32 50.800 136.53 152.40 28.58 101.60 203.20 5181.6 22.14 WSS 32-S8 50.800 136.53 152.40 28.58 101.60 203.20 5181.6 22.14
Product of NB Corporation of America Product of NB Corporation of America
F-20 F-21



NIPPON B=eNRING

SF TYPE

— NBCA Shaft —

part number structure

example EE X

length (L)
SF type
outer diameter (D)
( R
straight machined (example)
L ) L
0.4 g 0.4 G
e =T =-
- J
outer djameter length
D |tolerance L mass
part number g6
mm [ um mm Kg/m
SF 6 6 [-4/-12| 100 = » 3000 | 0.23
SF 8 8| — 5[100= » 3000 | 0.40
SF 10 10 | —14 | 100 < » 3000 | 0.62
SF 12 12 100 < » 3000 | 0.89
SF 13 13 | — 6 | 100 < » 3000 | 1.04
SF 15 15 | —17 | 100 < » 3000 | 1.39
SF 16 16 100 < » 3000 | 1.58
SF 20 20 | _ 7 100 = » 3000 | 247
SF 25 25 —20 100 < » 3000 | 3.85
SF 30 30 100 < » 3000 | 5.55
SF 35 35 | _ 9 100 < » 3000 | 7.55
SF 40 40 —o5 100 = » 3000 | 9.87
SF 50 50 100 = » 3000 | 154

material: CF53 or Equivalent hardness: 60HRC (HV697) or more
Product of NB Corporation of America

F-22

SFS TYPE

— NBCA Stainless Steel Shaft —

part number structure

example @Ex

length (L)
SFS type
outer diameter (D)
4 R
straight machined (example)
L ) L
0.4 G 0.4 g
e =T =-
- J
outer djameter length
D |[tolerance L mass
part number g6
mm | um mm Kg/m
SFS 6 6 |-4/-12| 100 <= » 3000 | 0.22
SFS 8 8 | — 5[ 100= » 3000 | 0.39
SFS 10 10 | —14 | 100 = » 3000 | 0.61
SFS 12 12 100 < » 3000 | 0.88
SFS 13 13 | — 6 | 100 = » 3000 | 1.03
SFS 16 16 | —17 | 100 < » 3000 | 1.56
SFS 20 20 100 < » 3000 | 2.43
SFS 25 25 | _ 7 100 = » 3000 | 3.80
SFS 30 30 —20 100 < » 3000 | 5.48
SFS 35 35 100 < » 3000 | 7.46
SFS 40 40 | — 9| 100 = » 3000 | 9.75
SFS 50 50 | —25 | 100 = » 3000 | 15.2

material: X46Cr13 or Equivalent
hardness: 52HRC (HV544) or more
Product of NB Corporation of America

F-23
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NIPPON B=eNRING

SFW TYPE

— NBCA Inch Shaft —

part number structure

exemole E] 2 x EEEE)

SFWS TYPE

— NBCA Inch Stainless Steel Shaft —

part number structure

SGU s+ uis 2488 3000

length (L)
SFW type
size
~ N
straight machined (example)
‘ L ‘ L
(16uin) (16uin)

04 ,/° 0.4 ,°
] =g =-
L y,
Part Outer Diameter Length Mass
N r:ber D L Ibs/inch

inch/mm| inch/um inch/mm kg/m

174 2 20 | 0.014

SFW 4| g350 50.8 < »3048 | 0.25
3/8 2 120 [ 0.031

SFW 6| 4525 50.8 < »3048 | 056
172 2 120 | 0.056

SFW 8| 15700 | —.0005| 50.8< »3048| 0.99
5/8| —.0010[ 2 120 | 0.086

SFW10 | 454875 ~13| s08= »3048 | 155
3/4 —25[ 2 120 | 0.125

SFW12]| 49050 50.8 < »3048 | 2.24
1 2 120 | 0.222

SFW18 | 55400 50.8 < »3048| 3.98
1-1/4 2 120 | 0.348

SFW20 | 34750 50.8 < »3048 | 6.22
1172 [~006~—00r | 2 120 | 0.500

SFW24 | 35100 |  -15~-27| 50.8 »3048 | 8.95
2 [~ 00~—013] 2 120 | 0.890

SFW32| 55800 |~ -15~-3| 508 »3048 | 15.91
material: CF53 or Equivalent 1kg=2.205lbs

hardness: 60 HRC or more
Product of NB Corporation of America

F-24

length (L)
SFWS type
size
( )
straight ) machined (example)
"gpe g
************** e ==
N\ J
Quter Diameter Length Mass

Part Number D L Ibs/inch
inch/mm| inch/um inch/mm kg/m
SFWS 2| 5178 |~ Y 2rs< > 106.4 090"
sFws 3| 708 | N Sos< > 406.4 020"
SFWS 4| 4360 508 > 3008 | 0.9
SFWS 6| o2 208 > 3008 | 0.8
SFWS 8| 1,705 | —0005| 508 > 3008 | 095
sFWs10| 5078 | 3] Sose > 3008 | 198
SFWS 12| 16540 Y > 3048 | 228
SFWS 16 | 5 409 208 > 3048 | 908
SFWS20 | 51745 208 > 3008 | 625
sewsa | 18| B S AN
SFWS32 | 50505 | "iron| 508 > 3048 | 1507

material: X46Cr13 or Equivalent 1kg=2.205Ibs

hardness: 52 HRC or more
Product of NB Corporation of America
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NIPPON BENRING SLIDE SHAFT
SFW-PD SFWS-PD

— NBCA Inch Pre-Drilled Shaft — — NBCA Inch Pre-Drilled Stainless Steel Shaft —

part number structure

examplemmx_m

part number structure

eremole BT EA~ - B

SFW type pre-drilled shaft SFWS type pre-drilled shaft
size length (L in inches) size length (L in inches)
4 ) 4 )
L L
M (16uin) g M (16
uin) g
| 0.4
s 8 /
et ot aaad e ot aaag -
T T T T T T
I I I I
N LKXP | | | | . LKxP
P 2 P | T2
N KXP (N) K: number of pitches N KxP (N) K: number of pitches
T
. J . ‘ J
Outer Diameter Pitch Tapped Hole Maximum Outer Diameter Pitch Tapped Hole Maximum
Bolt Size Depth Length Bolt Size Depth Length
Part Number D p M Dp L Part Number D p M Dp L
inch/mm inch/um inch/mm inch/mm inch/mm inch/mm inch/um inch/mm inch/mm inch/mm
1/2 —.0005 0.280 168 1/2 —.0005 g 0.280 158
SFW 8-PD —==55 —0010 4 #6-32 7.1 42672 SFWS 8-PD 5700 —.0010 4 * 62 7.1 4013.2
5/8 —13 101.6 0.350 180 5/8 —13 101.6 ¥ 0.350 158
SFW10-PD 575 —25 #832 8.9 4572 SFWS 10-PD 575 —25 * 8z 8.9 4013.2
3/4 0.400 204 3/4 0.400 158
SFW 12-PD ™5 050 —.0005 #1032 10.2 5181.6 SFWS 12-PD ™5 050 —.0005 " 10 10.2 40132
1 —.0010 6 0.500 204 1 —.0010 6 0.500 158 @
SFW 16-PD 5400 —13 152.4 WA 127 51816 SFWS 16-PD ™55 400 —13 152.4 1420 127 40132 3
1-1/4 —25 0.650 204 1-1/4 —25 g 0.650 158 [}
SFW20-PD 41750 5/16-18 16.5 5181.6 SFWS 20-PD 575 o168 16.5 4013.2 :
1172 :lgg?? 0.700 204 1172 :'gg?? 0.700 158 )
SFW 24-PD ' 3/8-16 ’ SFWS 24-PD ! 3/8-16 :
38.100 —15 17.8 5181.6 38.100 —15 17.8 4013.2
. —27 8 i —27 8
2 —.0006 203.2 2 —.0006 203.2
SFW 32-PD 0013 1/2-13 0850 204 SFWS 32-PD 0013 1/2-13 0850 158
—15 21.6 5181.6 —15 21.6 4013.2
50.800 50.800
—33 —33
material: CF53 or Equivalent 1kg=2.205lbs material: X46Cr13 or Equivalent 1kg=2.205lbs
hardness: 60 HRC or more hardness: 52 HRC or more
Product of NB Corporation of America Product of NB Corporation of America
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SFW-FS102/SFWS-FS102 TYPE SFW-FS103/SFWS-FS103 TYPE

— Format Single End Tapped Inch Shaft — — Format Both Ends Tapped Inch Shaft —

part number structure part number structure

examole BT < K - R examole ETE (< [ - B
material material
SFW: CF53 or SFW: CF53 or
Equivalent Equivalent
SFWS: X46Cr13 or SFWS: X46Cr13 or
Equivalent FS102-Single End Tapped Equivalent FS103-Both Ends Tapped
size length(L in inches) size length(L in inches)
4 N 4 N

L =end to end ‘ L = end to end ‘

M = tap size M = tap size
oD\, oD , \.

== ——— = ———a=
B = tap depth B = tap depth
L Y L Y
Part Number Outer Diameter|Tap Size|Tap Depth Length Part Number Outer Diameter|Tap Size|Tap Depth Length
D M| B in D M| B i
Sl S inch/mm|inch/um mm SR SR inch/mm|inch/um mm
1/4 T 6 8 12 [ 18 | 24 1/4 T 61 8 12 [ 18 | 24
SFW 4-Fs102 6.350 #54010250°) 4 55 41 203.2 304.8]457.2|609.6 SFW 4-FS103 6.350 #54010250°) 4 55 4] 203.2 304.8|457.2|609.6
3/8 6| 8| 9v[10%| 12 |18 | 24 | 36 3/8 6] 8 9v[10%| 12 | 18 | 24 | 36
e e o #832/0.330°| 1 o5 41203.2| 228.6| 254 |304.8|457.2|609.6|914.4 e e I - #892103307) 152 4|203.2]228.6| 254 |304.8|457.2/609.6/914.4 -
172 T 6| 8| 9|10| 12 | 18 | 24 | 36 172 6] 8| o|10| 12 | 18 |24 |36 =
SFW 8-FS102/SFWS 8-FS1021757551 _ 00gs| 4%0|0500° 155 4|03 2| 208.6| 254 |304.8]457.2|609.6914.4 SFW 8-FS103|SFWS 8-FS103[757551 _ gogs| V4%|0500° 155 4|00 2| 208.6| 254 |304.8|457.2]609.6/914.4
5/8] —.0010 T 6| 8| 9% 10| 12 | 18 | 24 | 36 5/8] —.0010 T 6] 8| ox[10v| 12 | 18 |24 |36 ©2
SFW10-FS102| SFWS10F8102 771 5| 1420|0.500°) o5 41503 2| 028 6| 254 |304.8]457.2]609.6|914.4 SFW10-FS103| SFWS10F8108 7001 | 1420|0.500°) o5 41003 2| 028.6| 254 |304.8|457.2]609.6|914.4 5
3/4| —25 T 6| 8| 9% 10| 12 | 18 | 24 | 36 34| -25 6| 8| 9%|10%| 12 | 18 | 24 | 36
SFW12-FS102 SFWS12-FS102 5725 51618106251 55 41503.2|208.6| 254 |304.8|457.2|609.6914.4 SFW12-FS103| SFWS12-FS108 75725 5/16-1810625"| 55 41503.2|208.6| 254 |304.8457.2]609.6914.4
1 T 6| 8| 9*|10%| 12 | 18 | 24 | 36 1 T 6| 8| 9|10 |12 | 18 | 24 | 36
2 s Sh. el pery S/81610.750° 155 41203 2|228.6| 254 |304.8|457.2]609.6|914.4 e e P S/B1610.750°) 155 41203 2|228.6| 254 |304.8|457.2]609.6|914.4
1-1/4 T 6| 8| 9|10 | 12 | 18 | 24 | 36 1-1/4 6| 8| 9%|10%| 12 | 18 | 24 | 36
SFW20-FS102) SFWS20-FS102 77 5 121311.000° 155 41203.2|228.6| 254 |304.8|457.2]609.6|914.4 SFW20-FS103| SFWS20-FS108 77— -5 V21311.000%| 15 41203.2| 228.6 254 |304.8|457.2|609.6|914.4
e :'gg?? 6 12|18 | 24 | 36 e :gg?? 6 12|18 | 24 | 36
SFW24-FS102| SFWS24-FS102 Ol | mit[1.2507 O ) R A o s SFW24-FS103| SFWS24-FS103 Ol | mit[1.2507 O N A o s
ag100| ag100|
hardness of SFW: 60 HRC or more hardness of SFW: 60 HRC or more
hardness of SFWS: 52 HRC or more hardness of SFWS: 52 HRC or more
Product of NB Corporation of America Product of NB Corporation of America
* SFWS is not available F.o8 * SFWS is not available F.09




NIPPON B=eNRING

SFW-FS115 TYPE

— Format Single End Threaded Inch Shafts —

part number structure

eremol I I ¢ K- I

FS115-
Single End Threaded

size length(L in inches)

L = endtoend
B = thread length

SFW-FS116 TYPE

— Format Both Ends Threaded Inch Shafts —

part number structure

example mmxm -

FS116-
Both End Threaded

size length(L in inches)

‘ L = endto end
B = thread length

G = travel ‘

=

thread
size L
¢»D = diameter

G = travel E
thread
b= di size
¢D = diameter P+OOO
—.002
L y,
Outer Diameter | Thread | Thread |Journal [Journal | 4" Travel | 6" Travel | 8" Travel |12" Travel|24" Travel|36" Travel|48" Travel
Part Number Size |Length|Length| DIA G G G G G G G
D M B F P |Length L|Length L|Length L|Length L{Length L|Length L{Length L
inch/mm|inch/um inch/mm(inch/mm|inch/mmlinch/mm{inch/mm|inch/mm|inch/mm(inch/mm|inch/mm{inch/mm
3/8 031| 050 0.250] 4500] 6500 8500] 12500| 24500
SFW B-FS115 —55¢ 1420\ 787(1270| 635 |1143 1651 |2169 |3175 |6223
1/2 039| 063] 0313 4625| 6625| 8625 12625] 24625
SFW 8-FS115 —7-5 5/16-18| 991 |15:88| 7.95 |1175 |1683 |2194 |3207 |6255
5/8 | —.0005 0.47| 0.75| 0.375| 4750| 6750 8.750| 12.750| 24.750
SFW10-FST15 —=o _0010| 3816 11.94| 19.05| 9553 [1207 |1715 |2223 |3239 |6287
34| —13 063| 1.00 0.500] 5000] 7.000[ 00| 13.000| 25000
SFW12-FS115 —o0e01  —o5| 17213| 16100 | 25.40 [1270 [1270 |1778 |2286 [3302 6350
1 078| 1.25| 0.625 7250 9.250( 13.250] 25.250] 37.250
SFW 16-FS115 —-750 5/811| 1981|3175 |15.88 1842|2350 |3366 6414|9462
1-1/4 0.94| 1.50| 0.750 7500 9500( 13500] 25500] 37500
SFW20-FS115 —=0) 3/4-10/ 5388 3810 [19.05 1905|2413 3429 |6477 |9525
1-1/2 | -W=-a0t 125| 2.00] 1.000 10000 | 14.000] 26.000( 38.000| 50.000
SFW24-FS115 =001 —s-n| 18| 3175 50.80 [25.40 2540|3556 (6604 [9652 [12700

material: CF53 or Equivalent

hardness: 60 HRC or more

stainless steel sizes are available on this series by quote only
Product of NB Corporation of America
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P+.OOO
—.002
L y,
Outer Diameter | Thread | Thread |Journal|Journal| 4" Travel | 6" Travel | 8" Travel | 12" Travel|24" Travel[36" Travel 48" Travel
Part Number Size |Length|Length| DIA G G G G G G G
D M B F P |Length L{Length L|Length L|Length L|Length L|Length L{Length L
inch/mm|inch/um inch/mm{inch/mm|inch/mm|inch/mm|inch/mm|inch/mm|inch/mm|inch/mm|inch/mm|inch/mm
3/8 0.31] 050] 0.250] 5000[ 7.000] 9.000| 13000/ 25000
SFW 6-FS116 —5 > 1420\ 7%87(1270| 635 |1270 |1778 |2286 |3302 |635.0
1/2 039| 0.63] 0313 5250] 7.250| 9250/ 13250 25250
SFW 8-FS118 —>-0, 5/16-18| 991 |15:88| 7.95 (1334 |1842 |2350 |3%66 |6414
5/8 | —.0005 0.47| 0.75| 0.375| 5500| 7500 9.500| 13500 25500
SFW 10-FS118 —=oc _og10| /816 11.94| 19.05| 9.53 1397 |1905 |2413 |3429 |6477
34| -13 063 1.00] 0.500] 6000 8000| 10000 14000/ 26000
SFW12-FS116 —ouenl  _o5| 1/213| 16.00| 2540 (1270 |1524 |2032 |2540 |3556 (6604
1 078| 1.25] 0625 8500] 10500| 14500| 26500| 38500
SFW 16-FS116 —-750 5/811| 1981|3175 |15.88 2159|2667 |3683 |6731 | 9779
1-1/4 094 150] 0750 9.000| 11.000] 15.000] 27.000| 38000
SFW20-FS116 — =0, 3/410/ 5388 3810 [19.05 286 |2794 (3810 |6858 | 9%06
1-1/2 |- 0k~-1t 125| 2.00] 1.000 12000| 16000] 28000( 40000 52000
SFW24-FS116 7001 5.y  18(3175| 5080 2540 3048|4064 7112 |10160 |13208

material: CF53 or Equivalent

hardness: 60 HRC or more

stainless steel sizes are available on this series by quote only
Product of NB Corporation of America
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NIPPON BENRING SLIDE SHAFT
PC TYPE

— Pre-Cut Slide Shafts —

Due to the combined tolerances of the bush's bore and the shaft's diameter, accuracy can be affected by
clearance or increased dynamic friction caused by preloading.
NB's FIT Series takes advantages of the lower cost slide bush and the precision ground shaft to achieve a
target clearance in order for the linear system to produce a smooth, high-accuracy performance.

part number structure
example  F— SMS25GUU X1 ~ SNS25X550
example m - m FIT series —|_ shaft part number

slide bush part number number of slide bush on one shaft

- Please refer to corresponding catalog pages for details.
- Please specify on the drawing about the shaft machining, radial clearance, match-marking, etc.

part number structure

Recommended Radial Clearance

PC type Depending on the type of application, the clearance range varies, please use the chart below as a guideline.

S length(L in inches) target clearance (+) - 0 - clearance (—)

( ) K

no play

L = end to end

‘ Slide Bush, Radial Clearance (—) , Negative Limit
(16uin) G Negative clearance is opted to reduce backlash. Please refer to the chart below for the negative clearance limits.
04 size 3~8 10~13 16~25 30~35 40 50~60

]
#D = diameter {77777777777777% radial clearance limit +0um —4um —6um —8um —10um —13um

- The off-center of the housing causes uneven loading on the slide bush, please pay special attention to the
centering of the housing especially when negative clearance is a requirement.
- Please contact NB for details on the extra preloading requirement or on other part numbers like SRE, SR, etc.

g )
Quter Diameter Length Mass
Part L Figure F-3 Radial Clearance between Slide Bush and Shaft
Number D inch Ibs/inch ~ R
inch/mm|inch/um mm kg/m O\M ified Vi
PC a |1/ 6 | 12 | 18 | 24 0.014 agnitied Yiew
6.350 152.4 | 304.8 | 457.2 | 609.6 0.25 P
3/8 6 12 18 24 0.031 o =
PC 6 55 152.4 | 304.8 | 457.2 | 609.6 0.56 £ R
1/2 12 18 24 30 36 0.056 T 2
PC 8 93700 | —.0005 304.8 | 457.2 | 609.6 | 762 | 914.4 0.99 B;g 2 %
PC 10 5/8 | —.0010 12 18 24 30 36 0.086 - -
15.875 —13 304.8 | 457.2 | 6096 | 762 | 914.4 1.55 8
PC 12 3/4 —25 18 24 30 36 42 48 0.125 GE’
19.050 457.2 | 609.6 | 762 | 914.4 |1066.8 | 1219.2 | 2.24 Clearance| | 8
PC 16 1 18 24 30 36 42 48 0.222 o
25.400 4572 | 609.6 | 762 | 914.4 |1066.8 | 1219.2 | 3.98 £
pc 20 1174 18 24 30 36 42 48 0.348 5
31.750 457.2 | 609.6 | 762 | 914.4 | 1066.8 | 1219.2 | 6.22
pC 24 |_1-1/2 |-t06~-ii 18 24 36 48 0.500
38.100 ~15~=27 457.2 | 609.6 914.4 1219.2 | 8.95
material: CF53 or Equivalent _ J

hardness: 60 HRC or more
Product of NB Corporation of America
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SHAFT

EXAMPLES OF MACHINING @

EENERAL MACHINE SHAFTING

NB general machine shafts are made to customer drawings.
Integrated production from material sourcing, machining, heat
treatments, surface treatments and final inspection, NB does it all.

ADVANTAGES

Variety of Machining Capabilities

From small to large, various shaft machining is available.

Surface Treatment
Various surface treatments are available such as hard chrome, electroless nickel plating, and low temperature
black chrome.

Heat Treatment
Various heat treatments are available such as carburizing and induction hardening.

THERMAL-SPRAYING CERAMIC-COATING SPECIFICATIONS

Parts that require wear and corrosion resistance can be thermal-sprayed with a ceramic material per NB's
ceramic-coating specifications. Ceramic-coating can be applied to a wide variety of materials. The pores
in the coated layer result in good lubrication characteristics and can be sealed to achieve high corrosion

resistance.

MACHINING SPECIFICATIONS

Materials

Heat
Treatment|

Machining|
Ability

High Carbon Chromium Bearing Steel (SUJ2)

Chrome Molybdenum Steel (JIS SCM415, 420, 435)

Structural Carbon Steel (JIS S45C)

Martensite Stainless Steel (SUS440)

Austenite Stainless Steel (SUS303, 304)

Tool Steel (JIS SK4)

Surface
Treatment|

Others

Hard Chrome

Low Temperature Black Chrome
Electroless Nickel Plating
Thermal Spray Ceramic Coating

Gauging with customer supplied nuts and bearings
Triangular and trapezoidal thread grinding available

Tool Steel (JIS SKS3)
Induction Hardening

Induction Hardening (deep)
Carburizing and quenching

Process Details / Manufacturing Contents
Centerless Grinding

External Grinder
Internal Grinder

Vertical Grinder

Lathe

Horizontal Machining Center
Vertical Machining Center

BT / Gun Drilling

Maximum Machinable Diameter
60 mm outer diameter

¢ 400 mm outer diameter
¢200 mm inner diameter

¢ 350 mm inner diameter

¢ 630 mm outer diameter

¢400
¢ 350
¢ 300
¢80

F-34

Maximum Machinable Length Remarks / Notes
4,000mm
4,000mm
300mm Allowable work length: up to 1,100 mm
300mm
300mm
3,800mm
2,000mm Up to 3,000 kg
3,000mm Up to 3,000 kg
2,000mm U o 2000 7 o o 6150 e

Roll Shaft

Quill Shaft

Ceramic-Coating

14VHS

a
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SHAFT

EXAMPLES OF MACHINING ®

F-36

ACTUATOR

ACTUATOR

ADVANTAGES AAAAAAAAAAAAAAAAAAAA G_2
LIST OF AVAILABLE BG-BH -+ - G-4
RATED LIFE -+ ovoveee G-6
BG TYPE

BG PART NUMBER STRUCTURE ‘ G-10
BG SPECIFICATIONS -+« - G-12
BG ALLOWABLE SPEED AND STROKE LIMIT - G-13
BG ACCURACY oo ovee G-14
BG DIMENSION TABLE -+ G-16
B MOTOR BRACKET CONFIGURATIONS & APPLICABLE HOTORS G-32
BG EXPOSED BRACKET RO -+ - G-48
BG RETURN PULLEY UNIT: -+ - G-50
BG LOW HOUSING -+ G-52
BG BELLOWS .................... G_54
BG SENSOR -+ oo oee G-63
BG PNP SENSOR « oo G-74
BG POSITIONING PIN HOLE -+ - - G-75
BG LUBRICATION =+ G-80

BG 2 AXES COMBINED BRACKET G-81

G-1

BH TYPE

BH PART NUMBER STRUCTURE - G-82
BH SPECIFICATIONS - -« G-84
BH ALLOWABLE SPEED AND STROKE LIMIT G-85
BH ACCURACY .................. G_86
BH DIMENSION TABLE -« -« G-88
BH MOTOR BRACKET CONFIGURATIONS & APPLICABLE MOTORS. G-98
BH EXPOSED BRACKET RO - - - - - - G-108
BH RETURN PULLEY UNIT----- - G-109
BH SENSOR ...................... G_1 1 1
BH PNP SENSOR -« -« -oovo e G-117
BH POSITIONING PIN HOLE - - - - G-118
BH LUBRICATION -« -« oovoeee e G-122
ACTUATOR APPENDIX

USE AND HANDLING PRECAUTIONS - G-123
OPERATING TEMPARATURE - -+ - G-123
LUBRICATION =« - covvveeeee e G-123
SENSOR SPECIFICATIONS - - - - +-- G-124
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NIPPON BENRING ACTUATOR

- High Rigidity (Gothic arch groove profile)
ACTU ATO R Four or two-circuit and four-point contact structure in linear motion part provide very high rigidity.
— And "U" shaped guide rail provide very high rigidity against bending moment and deflection and can be used
for cantilevered application.
ADJUSTMENT FREE, SPACE SAVING, HIGH ACCURACY, HIGH RIGIDITY Fleure G-2 Block Displacement against Radial Load N
SINGLE AXIS ACTUATOR w7 ] =
BG - BH series is a compact single axis actuator oo //BGZOA 10 N ) | _

C . . .. =
which integrates a slide guide and precision ballscrew. // Béo /BH45/
/ Pl

/e

%/ Ny 2d

0
0 200 400 600 800 1000 0 200 400 600 800 1000
P.G-82 applied load  (N) applied load  (N)

. J

ADVANTAGES l?gure G-3 Ball Contact Profile )

Adjustment Free (Built-in support unit)
Built-in support unit and integration of the slide guide and precision ballscrew eliminates complex precision
adjustment and reduces installation time dramatically.

Space Saving (Low height profile)

The "U" shaped guide rail and integrated slide block and precision ballscrew make compact designs.

0.003

\

BG type BH type

block displacement (mm)
block displacement (mm)

P.G-10

Figure G-1 Structure m o
( R
slide block
_ J
ballscrew shaft
Table G-2 Cross-sectional Dimensions + Moment of Inertia of Area of Guide Rail
part moment of inertia of area(mm4)| mass W
number A B © D E F Ix (X Axis) ly (Y Axis) | (kg/100mm)
BG15 30 15 9.5 25 32 44 1.22 x 108 | 1.56 X 104 0.12
QE)@ BG20 40 20 125 32 37 52 6.50 X 103 | 6.00 X 10% 0.25
BG26 50 26 16 40 47 62 1.69 X 104 | 1.47 X 10° 0.38
guide rail ' BG33 60 33 18 48 62 86 5.11 X 104 | 3.42 X 10° 0.60
BG46 86 46 32 68 88 112 2.42 X 105 | 1.49 X 108 1.24
BG55 | 100 55 32 80 95 124 2.29 X 105 | 2.28 x 108 1.50 P
\ J part moment of inertia of area(mm4) mass W |
i . i A B © D E F . - S
High Accuracy (Precisely evaluated, precisely guaranteed) number Ix (X Axis) | ly (Y Axis) | (kg/100mm) g
BG series precision grade (P) guarantees positioning repeatability +=1um. gg;g 28 5 ;g 124 gg ‘Sé gé’ ?Zl i }83 ?gg i 18; 8115 o
Inspection data sheet is attached to BG series only, measured value can be confirmed. BH30 60.5 30 213 a5 61 80 388 X 104 | 314 X 105 056
Table G-1 Accuracy BH45 86.5 45 3.5 67 88 112 1.45 X 105 | 1.26 X 10° 1.11
part number BG series BH series
accuracy grade symbol P grade H grade U grade W grade
positioning repeatability +=1 um +=3 um +5um +=10 um

G-2 G-3



NIPPON BeNRING

LIST OF AVAILABLE BG - BH

Table G-3 Ballscrew Shaft Diameter and Lead System _
TR T BG series BH series high
e BG15 | BG20 | BG26 | BG33 | BG46 | BG55 || BH15 | BH23 | BH30 | BH45 - BG series
positioning Pgrade:+1 um Ugrade: =5 um ]
repeatability Hgrade: =3 um W grade: =10 u m 2
shaft diameter(mm) 6 6 8 10 12 15 20 6 8 10 15 € BIY aafes
1 O @) @) g
2 O O A O O g
lead 4 A
(mm) 5) @) @) ©) A A ©) ©) ©) low
10 @) [@) A ©) high
20 O O O O accuracy
O : standard A : manufactured by order
Table G-4 Stroke Limit unit:mm
. rail length rail length .
size | blocktype |75 1760 [ 125 [ 150 | 175 | 200 [ 250 | 300 | 340 | 400 | 440 | 500 | 540 | 600" | 640 700 [ 740 | 750 | 840* | 940" [ 980 | 1.040" | 1,080 [ 1.140" [ 1,180 [1.240" | 1,280" [ 1,380~ | Plocktype | size
BH15 1 long block — 60 — 110 - 160 - - - — — — — — — - — - — - — - - — - — — - 1 long block BH15
2 long blocks — — — 70 — 120 — — — — — — — — — — — — — — — — — — — — — — 2 long blocks
1 long block 30 55) 80 105 | 130 | 155 = = = = = = = = = — = = = = = = = = = = = = 1 long block
BG15 5 ongblocks | — | — | 46 | 71 ] 96121 — [ = [ = | = [ = [ = | = [ = [ = =rT=1T=1=1T=1i<= = = = = = = — [ 2ong blocks | BG15
1 long block = 43 = 93 = 143 = = = = = = = = = = = = = = = = = = = = = = 1 long block
BG20 5iongblocks | — | — | — [ 61 — 1101 = [ = [ =1 = [ = [ =1 = [ == I I e = = = = = = — [ 2 long blocks | BG20
1 long block — — — 76 — 126 | 176 | 226 — — — — — — — — — — — — — — — — — — — — 1 long block
BH23 I 5ongblocks | — | — | — | — | — | 671407157 — | = [ = | = | = [ = | = - T = = =1 =1= = = = = = = — [ 2 Jong blocks | BH23
1 long block = = = 73 = 123 | 173 | 223 — = = — = — = = = = = = = = = — = = = = 1 long block
BG26 5ionghlocks | — | = | — | — [ = [ 61|11 ]161] = | = [ = =1 =1 =1- = =1 =1=1T=1< = = = = = = — [ 2 iong blocks | 2926
BH30 |1 long block | — = = 60| — |110| — |[210| — [310| — [410] — [510| — 610 | — | 660 | — — = = — = — — = — 1 long block | g0
2 long blocks | — = = - = - — [126 | — | 226 | — [326| — | 426 | — 526 | — | 576 | — = = = = = = = = — | 2 long blocks
1 long block | — - - 60 | — [110] — [210| — [310[ — [410[ — |510 [ — — - - - = - = - - = - - = 1 long block
BGag |2 long blocks | — = = — = = — [133] — [233| — [333] — |433[ — = = = = = — - = = = = = — [2longblocks | gang
1 short block = = = 85 = 135 = 235 = 335 = 435 = 535 = = = = = = = = = = = = = = 1 short block
2 short blocks | — = = 34 = 84 = 184 = 284 = 384 = 484 = = = = = = = = = = = = = = 2 short blocks
1 long block | — — — — — — — — [219] — [319] — [419] — [519 — |e19] — | 719|819 | — — — — — — — — 1 long block
BH45 |2 long blocks | — - = = = = = — [104| — | 204| — [304| — | 404 — | 504 | — | 604|704 — = = = = = = — [ 2'iong blocks | gias
1 short block | — = = = = = = — [249 — [ 349 — [449| — [549 — [ 649 | — | 749 849 | — = = = = = = = 1_short block
2 short blocks | — — — — — — — — 164 — 264 — 364 — 464 — 564 — 664 | 764 — — — — — — — — 2 short blocks
1 long block | — — — — — — — — [209] — [309| — [409 | — |509 — | 609 | — | 709|809 [ — 909 — 1,009 — [1,109] — — 1 long block
BGa6 |2 long blocks | — = = = = = = — [100 | — [200 | — [300]| — | 400 — [ 500 | — | 600|700 | — 800 = 900 | — [1,000| — — [ 2longblocks | pag
1 short block | — - = = = = = — [245| — [345| — [445| — | 545 — | 645 | — | 745|845 | — 945 = 1,045 | — [1,145] — = 1_short block
2 short blocks | — = — — — — = — (172 — [272 — [372 | — | 472 — [ 572 | — | 672|772 | — 872 - 972 | — [1,072] — — [ 2 short blocks
BG55 1 long block = = = = = = = = = = = = = = = = = = = = 834 = 934 = 1,034 = 1,134 | 1,234 | 1 long block BG55
2 long blocks = = = = = = = = = = = = = = = = = = = = 711 = 811 = 911 = 1,011 | 1,111 | 2 long blocks
Table G-5 Allowable Speed unit:mm/sec
size ballscrew rail length rail length ballscrew size
lead(mm) 75 [ 100 | 125 [ 150 | 175 | 200 | 250 | 300 | 340 | 400 | 440 | 500 | 540 | 600* | 640 700 | 740 | 750 | 840" [ 940" | 980 [ 1,040 [ 1,080 [ 1,140*[ 1,180 [1,240" [ 1,280" [ 1,380" | _lead(mm)
BH15 1 — 133 — 133 — 90 — - - — — — — — — — — — — — — - — — — — — — 1 BH15
2 — [260 | — [ 260] — 180 — = = = — — — — — = — = — = — = = — = = — = 2
1 185 | 185 | 185 | 185| 185 | 185 — = = — - — — - - = - = — = - - = - = - — = 1
EERS 2 370 [370 [370 | 370[ 370 | 370 — | — | — | = [ = [ = [ = [ = [ = == =1 =1=1=1= = = = = = = 2 EIERS
1 — 187 | — 187 — 187 — = = = = = = = = = = = = = = = = = = = = = 1
BEED 5 — o925 — [ o928 — [oo5] — [ — [ — [ — [ — [ — | — | — | — = === == = = = = = = = 5 EEED
2 = — — | 200] — | 200] 200 | 200| — = = = — — = = — = = = = = = — = = = = 2
BH23 5 — | — | — [ 490 — | 490490 490 — [ — | — | — | — | — | — e I I i I R - - = - - - 5 BH23
2 — — — [ 281 — | 281|281 | 281] — — — - — — — — — — — — - — — — — — — — 2
e 5 = = — [ 694] — | 694| 694 | 694] — = = = = = = = = = = = = = = = = = = = 5 XS
4 - = — | 320 — | 320 — | 320] — 320 — | 320 — | 240 — 170 | — - - - - - = - - - - - 4
BH30 5 = = — [ 400 — | 400 — | 400[ — 400 — | 400 — | 300 — 210 | — = = = = = = = = = = = 5 BH30
10 — — — [ 810 — | 810 — | 810 — | 810 — | 810 — | 600 — 430 | — [ 380 | — = — = — — = — — = 10 N
5 — — — | 550 — 550 — | 550 — | 550 — | 460 — | 310] — — — — — — — — — — — — — — 5 P
BG33 10 = = — [1,100] — [1,100] — [1,100] — [1,100] — | 930 — | 620] — = = = = = = = = = = = = = 10 BG33 -
20 = = — [1,500] — [1,500] — [1,500] — [1,500] — (1,500 — |1,500] — = = = = = = = = = = = = = 20 S
5 = = = — — — = — [ 260 — | 260] — | 260 — | 260 = 260 — 260] 200 | — — = = = - — — 5 3
BH45 10 = = — - - - - — [ 520 — 520 — | 520 — | 520 = 520 — 520 410 | — - = = - = — — 10 BHas O
20 — — — — — — — — [1,040] — [1,040] — [1,040[ — [1,040 — [1,040] — [1,040] 830 | — — — — — — — — 20
e 10 - = = = = = = — [ 740 — 740 — 740 — | 740 = 650 — 500] 390 | — 315 = 260 = 220 = = 10 BG46
20 = = = = = - = — (1,480 — 1,480 — (1,480 — |1,480 — [1,300] — |[1,000] 780 | — | 630 = 520 — 440 = — 20
BG55 20 = = = = = = = = — = — = — = - = — = — — 1120 — 910 - 750 = 630 | 530 20 BG55

+ *Available for only H grade accuracy
+ Guide rail length 750mm is only available for BH3010.
+ Short blocks are not available for BG3320

+ Please consult with NB when using custom rail length, exceeding max. rail length and falling under min. rail length.

G-4
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RATED LIFE

To obtain the rated life of the BG - BH type, calculate
the rated life of the guide portion, ballscrew portion
and support bearing portion. Use the minimum value

as the rated life of the BG and BH type.

A. Life of Guide Portion

Use the following equation for calculating the rated

life of guide portion.

La: rated life (km) fc: contact coefficient (refer to Table G-6)

fw: applied load coefficient (refer to Table G-7)

dynamic load rating (N)
PT: calculated load applied to one block (N)

A.1. Calculation of Pt

C: basic

Before calculating the rated life using the equation
(1), the calculated load applied to one block (Pt)
needs to be obtained in consideration of the moment

load, etc. that will be actually applied.

For rapidly-accelerating or short stroke motion, Pt
needs to be calculated with acceleration taken into
consideration. The calculation of this acceleration
will be carried out for the mass applied to BG - BH.

Obtain the calculated load during uniform motion,
acceleration, and deceleration, and use the average

value of the three as Pr.

For the calculation of P, select an appropriate
equation depending on the installation conditions of

the guide.

It is also possible to calculate Pt without including
the effect of acceleration by using the equation
“Pt = Ptc (see the equations (2), (5), and (8)). In
this case, however, the obtained value is a rough
approximation, so a selection with sufficient margin

is recommended.

G-6

Table G-6 Contact Coefficient (fc)

number of blocks in close
contact on one axis

contact coefficient (fc)

1

1.0

2

0.81

Table G-7 Applied Load Coefficient (fw)

operating conditions applied load
vibration, impact velocity coefficient (fw)
none 0.25m/s or less 1.0~15
low 1m/s or less 1.5~20
high 1m/s or more 20~35

Table G-8 Moment Equivalent Coefficient

part number| Ep (E2p)

Ev (E2v)

Er (E2R)

BG15[1[]A|2.82%x107'

2.37X1071/9.35X1072

BG15[ ][ 1B|5.16X1072

4.33X1072(4.67X1072

BG20[I[]A|2.25%10™"

1.89x107"|7.84%x1072

BG20[][1B|3.98x 102

3.34x1072|3.92x10°2

BG26[ I[JA|1.51x10~'

1.27X1071(5.88x1072

BG26[I[1B|2.72X 1072

2.28x1072(2.94x1072

BG33[I[JA|1.26X10""

1.06X1071(4.55X1072

BG33[J[1B|2.20x 102

1.84%x1072[2.27 X102

BG33[J[IC|2.31x10"

1.94X107"(4.55X1072

BG33[ ][ ]D|3.09%x10~2

259x1072(2.27x1072

BG46[1[]A|8.39%1072

7.04x1072|3.17x107?

BG46[ ][ 1B|1.56x 102

1.31X1072({1.59X 1072

BG46[ ][ ]C|1.39x 10"

1.17X1071[3.17x1072

BG46[ ][ 1D[2.15x10°2

1.81X1072[1.59X1072

BG55[I[JA|6.80%X1072

5.71X1072|2.74X1072

BG55[][1B|1.35X1072

1.14X1072[1.37 X102

BH15[J[JA|2.70Xx 107"

2.45%X1071(9.64x1072

BH15[ ][ 1B |4.50X 102

3.80x1072(4.82x1072

BH23[J[JA|1.52%x10~'

1.37X1071[5.22x1072

BH23[][]B|2.54%x1072

229%x1072|2.61x1072

BH30LJ[JA[1.17%X10~!

9.83x1072(4.54x1072

BH30[][]B|1.95X1072

1.64X1072(2.27x1072

BH45[ ][ JA|8.39%X1072

7.04x1072|3.17%x1072

BH45[][1B|1.56 X102

1.31X1072[1.59 X102

BH45[][]C|{1.26X 10!

1.06X107"[3.17x1072

BH45(][]D(2.10X1072

1.76X1072(1.59X1072

*The E2 coefficient is for two blocks being used in close

contact.

A.l.a. Pt for Horizontal Move (Horizontal Mounting)
i) during uniform motion (Pc)

PTc=%'W+EP'MPL+EY'MYL+ER'MRL .................................... (2)

ii) during acceleration (Pta)

Pra= %'W+ Ep(MpL+m-Qa-Z)+Ev(MyL+m-Qa-X)+ER-MRL - (3)

Note that the values of (MpL+m-Qa-Z) and (MyL+m- Qa-X) will be treated as O
(zero) when the calculated value is negative.

iii) during deceleration (PTd)

Pra= %'W+ Ep(MpL+m-Qa-Z)+Ev(MyL+m-Qa-X)+Er-MgrL =+ -++ (4)

Note that the values of (MpL+m-Qq-Z) and (MyL+m-Qa-X) will be treated as O
(zero) when the calculated value is negative.

Figure G-4

In case of load coming from different
direction other than the direction shown in
Qhe drawing W+m, please contact NB. )

Prc: calculated load applied to a block during uniform motion (N) Pra: calculated load applied to a block during accelerating (N)

Pra: calculated load applied to a block during decelerating (N) n: number of blocks of BG
(kg)
Qa: acceleration during accelerating (m/sec?)  Qd: acceleration during decelerating

+BH W: applied load (N) m: carrying mass

(m/sec?) (the negative value)

X: distance between the center of BG - BH and the center of the carrying mass (mm) Y: distance between the center of BG +

BH and the center of the carrying mass (mm)

Z: distance between the center of BG + BH ballscrew and the center of the carrying mass (mm)

coefficient in the pitching direction (refer to Table G-8)

Er: moment equivalent

Ev: moment equivalent coefficient in the yawing direction (refer to Table G-8) Er: moment equivalent coefficient in the rolling direction (refer to

Table G-8)
MpL: applied moment in the pitching direction (N mm) Mpi=W-Y

MvL: applied moment in the yawing direction (N - mm) Mvy.=0 (This case is not applicable)
MgL: applied moment in the rolling direction (N - mm) Mri=W - X *Refer to Fig. G-8 for the direction of moment.

A.1.b. Pt for Horizontal Move (Wall Mounting)
i) during uniform motion (Pc)

PTC=111m'W+EP'MPL+EY'MYL+ER'MRL ................................. (5)

ii) during acceleration (PTa)

PTa=111m'W+EP(MPL+m'aa'z)+EY(MYL+m'aa'X)+ER'MRL -+ (6)

Note that the values of (MpL+m-Qa-Z) and (MyL+m-Qa-X) will be treated as O
(zero) when the calculated value is negative.

iii) during deceleration (P7d)

PTd=111m‘W+EP(MPL+m'ad'z)+EY(MYL+m‘ Qu-X)+Er-MaL - (7)

Note that the values of (MpL+m-Qd-Z) and (MyL+m-Qd-X) will be treated as O
(zero) when the calculated value is negative.

Figure G-5

In case of load coming from different
direction other than the direction shown in

\the drawing W+m, please contact NB. )

Prc: calculated load applied to a block during uniform motion (N) Pra: calculated load applied to a block during accelerating (N)
Pra: calculated load applied to a block during decelerating (N)  n: number of blocks of BG - BH W: applied load (N) m: carrying mass (kg)
Q a: acceleration during accelerating (m/sec?)  Qa: acceleration during decelerating (m/sec?) (the negative value)

X: distance between the center of BG - BH and the center of the carrying mass (mm)
BH and the center of the carrying mass (mm)

Z: distance between the center of BG - BH ballscrew and the center of the carryi
coefficient in the pitching direction (refer to Table G-8)

Ev: moment equivalent coefficient in the yawing direction (refer to Table G-8) Er: moment equi

Table G-8)
MeL: applied moment in the pitching direction (N - mm) Mpi=0 (This case is not appli
MyL: applied moment in the yawing direction (N - mm) Myi=W-Y

Y: distance between the center of BG *
ing mass (mm) Ep: moment equivalent
ivalent coefficient in the rolling direction (refer to

cable)

Mg : applied moment in the rolling direction (N - mm) Mri=W -Z *Refer to Fig. G-8 for the direction of moment.

G-7
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A.l.c. Pt for Vertical Move
i) during uniform motion (PTc)

Prc=EP-MpLH+EY MYLFER-MRL =-oooereerrrmrmreeneene

ii) during acceleration (Pa)

Pra=Epr(MpL+m-Qa-Z)+Ev(MyL+m*Qa-X)+Er*MgL ...

Note that the values of (MpL+m-Qa-Z) and (MyL+m- Qa-X) will be treated as O

(zero) when the calculated value is negative.

iii) during deceleration (PTd)

Pra=Ep(MpL+m-Qa-Z)+Ev(MyL+m-Qa-X)+Er-MsL ...
Note that the values of (MpL+m-Qq-Z) and (My.+m-Qq-X) will be treated as O

(zero) when the calculated value is negative.

Prc: calculated load applied to a block during uniform motion (N)

Figure G-6
-

In case of load coming from different
direction other than the direction shown in

i +
Qhe drawing W+m, please contact NB. )

Pra: calculated load applied to a block during accelerating (N)

Pra: calculated load applied to a block during decelerating (N) - n: number of blocks of BG - BH W: applied load (N) m: carrying mass (kg)
@ a: acceleration during accelerating (m/sec?) @ d: acceleration during decelerating (m/sec?) (the negative value)

X: distance between the center of BG * BH and the center of the carrying mass (mm) Y: distance between the center of BG - BH and the center of the carrying mass (mm)
Z: distance between the center of BG  BH ballscrew and the center of the carrying mass (mm)  Er: moment equivalent coefficient in the pitching direction (refer to Table G-8)
Ev: moment equivalent coefficient in the yawing direction (refer to Table G-8) Er: moment equivalent coefficient in the rolling direction (refer to Table G-8)

MeL: applied moment in the pitching direction (N - mm) Mpi=W-+Z MvL: loaded moment in the yawing direction (N *mm) Mpi=W +X
MgL: applied moment in the rolling direction (N - mm) Mri=0 *Refer to Figure G-8 for the direction of moment.

A.ld.

Obtain the calculated load applied to a block (Pr) by calculating
the average load of each motion using an appropriate equation
among those shown above according to the application.

I 3. 3.G3) ceeee
PT_\/(S1+SZ+83)(PTa S14P1c3-S2+P14°-S3) (11)

PT: calculated load applied to one block (N)

S1: travel distance during acceleration (mm) (refer to Figure G-7)
S2: travel distance during uniform motion (mm) (refer to Figure G-7)
S3: travel distance during deceleration (mm) (refer to Figure G-7)
Pra: calculated load applied to one block during accelerating (N)-+-equation (3), (6), and (9)
Prc: calculated load applied to one block during uniform motion (N)-+-equation (2), (5), and (8)
Pra: calculated load applied to one block during decelerating (N)--equation (4), (7), and (10)

Figure G-7
( R

travel distance during

velocity (mm/sec)  uniform motion (S2)
travel distance during
acceleration (S1)

travel distance during
deceleration (S3)
>|

O 11] 12 [T13] time (sec)

- J

B. Life of Ballscrew and Support Bearing

The life of ballscrew and support bearing can be calculated using a common equation, as shown below. Compare the
dynamic load rating of the ballscrew and the support bearing and apply smaller value for calculation.

3
_ (1 . CaorCo)"
La_(fw Pa ) ¢

La: rated life (km) fw: applied load coefficient (refer to Table
G-7)

Ca: basic dynamic load rating of the ballscrew (N)

Co: basic dynamic load rating of the support bearing (N)

Pa: axial load (N) £: ballscrew lead (mm)

B.1. Calculation of Pa

Before calculating the life using the equation (12), calculate Pa with acceleration taken into consideration. Calculate the
load in each axial direction during uniform motion, acceleration, and deceleration and the obtained value is used as Pa.

G-8

B.1.a. For Horizontal Move
i) during uniform motion (Pac)

P/ R T,V Wty ———————— (13)
ii) during acceleration (Paa)
Paa= -WHF+fb-n+(m-+mb-n)Qa - (14)
iii) during deceleration (Pad)

Paa=  *W+HF+forn-+(m+mb-n) Qg oo (15)

B.1.b. For Vertical Move
i) during uniform motion (Pac)

Pac=(m+mb~n)g+F+fb'n ........................... (16)

ii) during acceleration (Paa)

Paa=(m+mb-n)-(g+Qa)+F+foen oooeeeeeeeeee (17)

iii) during deceleration (Pad)

Pag=(m+mb-n)-(g+Qd)+F+forn-ooooeeeeee (18)

B.1.c.

Table G-9 Dynamic Frictional Resistance (fo) of a

Single Block (Seal Resistance) unit: N

part number U/W grade
BH15 2.0
BH23 2.5
BH30 2.5
BH45 7.5

part number high (H) precision (P)
BG15 0.8 1.8
BG20 258 4.9
BG26 54 9.8
BG33 4.4 10.2
BG46 7.4 13.3
BG55 9 16

Pac: axial load rating during uniform motion (N)

Paa: axial load rating during accelerating (N)

Pad: axial load rating during decelerating (N)

u: friction coefficient (0.006) W: load applied to a block (N)
F: external force (load) applied to the axial direction (N)

fb: sliding resistance of a single block (N) (refer to Table G-9)
n: number of blocks of BG+-BH m: carrying mass (kg)

mb : mass of a block of BG * BH (kg) (refer to page G-16~31
for BG type, page G-88~97 for BH type)

Qa: acceleration during accelerating (m/sec?)

Qa4 acceleration during decelerating (m/sec?) (the negative
value)

g: acceleration of gravity (9.8m/sec?)

Obtain the average axial load (Pa) using an appropriate formula among those shown above depending on the

application.

—3+ 3. 3. 3.
Pa-/(s1 150759 (IPaal3-S1+(Pacf-S2+[Paaff-S3) -+ (19)

Pa: average axial load (N)

S1: travel distance during acceleration (mm) (refer to Figure G-7)
S2: travel distance during uniform motion (mm) (refer to Figure G-7)
S3: travel distance during deceleration (mm) (refer to Figure G-7)
Paa: axial load during accelerating (N)---equation (14) and (17)
Pac: axial load during uniform motion (N)---equation (13) and (16)
Pad: axial load during decelerating (N)---equation (15) and (18)

G-9
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ACTUATOR

® BG type cover, low housing and bellows
@ size none: without top cover
PART NUMBER STRUCTURE ® ballscrew lead (refer to page G-12) (refer to page G-16~)

@ type of block

Part number for BG type is described as follows.

A: 1 long block
O @ ®® ® ® @ ® ®» @ ®® ® ® @ ®
[BG[15][01]A|-[ 75][H|/[ AO - [BG[20]01 |[A]-[ 100[H|/[ AO -
[o2[B| [ 100|P| [A1 | L |K| [P2O los|B| | 150[P] A1 [ L |[s]| [P2aO
125 A2 | C KN| | Ga 200 A3 | C K Ga
150 A3 |JOO LB A5 |[JOOISN| | LB L: low housing
175 A4 PNP A6 [KNJ [PNP (refer to page G-52~)
200 A5 A8
A6 A9
A7 AA
RO RO
C: with top cover + sub table
(refer to page G-17~)
O @ ©®® ® ® @ ©® O @ ©®® ® ® @ ©®
[BG[26]02]A|-[ 150[H|/[ AD - [BG[33][05]A|-[ 150 [H|/[ AD -
los|B| | 200/P| |A1 [ L |s]| [PaO 10/B| [ 200|P| [A1 [ L [s]| [P2aO
250 A3 | C [ K GaA 20 |C| 300 A2 | C |H GaA
300 A5 |JOO|SN| | LB D] | 400 A3 |JOO| K LB
A6 [KN] [PNP 500 A5 ISN| |PNP
A8 600 A6 HN )
A9 A7 IKN| JOO: with bellows
AA A8 — (refer to page G-54~)
RO B1
B2
RO
RAL]
RB[J
RC[]
*Short blocks are not available for BG3320.
*Drive block is located closest to motor bracket side. OO sensor cable outlet position
. . (refer to page G-54)
® © © @ ® ® @ ® ® @ © @ ® ® @ ® ® guide rail length
‘ BG ] 46 ‘ 10[A]-[ 340 H\/ AO - ‘ BG ] 55 | 20/Al-[ 980 H\/ AO - *Precision grade(P) has limitation on the length of rails. © sensor (refer to page G-63~)
‘ 20(B 440 P‘ Al L |s| [PAC] B| [1080 P‘ Al L |s| [PaC Please refer to page G-14 for details. none without sensor
[ 540 A2 | C |H GaA 1180 A2 | C |H GaAa ® accuracy grade (refer to page G-14) S with slim-type / compact photomicro sensor
D 640 A3 [JOO| K LB 1280 A3 [JOO| K LB H high grade H with close contact capable photomicro sensor
740 A4 ISN| |PNP 1380 A4 ISN| |PNP P precision grade K with proximity sensor
gzg gg % :g % @ motor bracket (refer to page G-32~35) SN S SpeCI_fl_catl_on Wl.thOut sensor
L L The number in the square [ after suffix RA , RB or RC HN H Specification without sensor
1040 DO indicates the mounting direction code. (refer to page G-50 KN K Specification without sensor
1140 D1 ~ 51) SN,HN, KN are attached with sensor rail and sensor dog only. 8
1240 RO No sensor is attached. E'
RALC] >
RB[] option *1: A is S, W or R (refer to page G-75) 5‘
RCLJ - - [[1is R (refer to page G-75) o]
none without option *2: A is U, L or F (refer to page G-80)
PAL] with positioning pin hole (*1) Grease is applied to slide guide, ballscrew, and angular
" A " ” bearings.
There is limitation on the length of rails depending on block type and accuracy grade. GA V‘f'th special grease option (2) “3: LB is applied to steel parts except for aluminum parts
Please refer to page G-13~14 for details. LB with low temperature black chrome treatment (*3) and radial bearings.
PNP with PNP sensor For BG15, LB is applied to steel parts except for the drive

- N - block, aluminum parts, and radial bearings. Black chrome
In case of multiple options, add + between each option. ) K .
Example: (PS+LB+PNP) treatment is applied to the drive block.



SPECIFICATIONS ALLOWABLE SPEED AND STROKE LIMIT

BG Type is categorized as either high grade (H) or precision grade (P). Allowable speed of BG type is subject to the type of motor and operating conditions. The speed may also be
Precision grade(P) has limitation on the length of rails. (Please refer to page G-14.). limited by the critical speed of the ball screw. Use caution when operating at high speeds or using long rails.
Table G-10 Specifications Table G-11  Allowable Speed and Stroke Limit
part number BG1501[BG1502|BG2001/BG2005|BG2602[BG2605[BG3305(B63310{BG3320|BG4610[BG4620/BGE520 : siratts i o1, allowable speed (mm/sec)
part number | rail length 1 longblock | 2longblocks | 1 shortblock | 2 short blocks lead1 lead2
accuracy grade high |precismn high |pmcwsmn high [pecsin| high |pmcwsmn high [pecsin| high |pmcwsmn high [pecsin| high |pmcwsmn high [pecsin| high |pmcwsmn| high [pecsin| high |pmcwsmn 75 30 — — —
radial clearance|um|-2~0-+-1|-2~0[-+-1|-3~0]--| 340|540} -4m0]--4| 30 1] -] 7o o] -0 o] 6] 00 29 = = =
' ' ' ' ' BG15 25 80 46 185 370
scorenicalc ||  2.42 427 7.87 126 29.8 432 50 05 71 = =
75 30 96 — —
basic static |oad|Co kN 4.76 7.89 14.98 227 51.2 74.0 500 55 151 — —
5 |MP \m 17 35 99 181 610 1,088 stroke limit (mm) allowable speed (mm/sec)
& |sz N 92 199 550 1,035 3,285 5,465 part number | rail length | 1 longblock | 2 longblocks | 1 shortblock | 2 short blocks lead1 lead5
= . 100 43 — — —
g allowable |Mv Nm 20 42 118 215 727 1,297 BG20 150 93 51 — — 187 925
* | satcmonent Ve[| 110 237 656 1,233 3914 [6513 200 143 101 = =
! stroke limit (mm) allowable speed (mm/sec)
[} |MR o 51 101 255 500 1,612 2,701 _part number | rail length 1 long block 2 long blocks 1 short block | 2 short blocks lead2 lead5
s |M2R \m 102 201 509 1,000 3,224 5,402 150 73 — — —
@ 200 123 61 — -
s e eC [ - - - 78 — 199 - BG26 550 =5 i - - 281 694
besic st cedCo [ — — — 114 — 28.8 — 300 223 161 = =
|MP N — — — 49 — 207 — stroke limit (mm) allowable speed (mm/sec)
% _part number | rail length 1longblock | 2longblocks | 1 shortblock | 2 short blocks lead5 lead10 lead20
) [z - - - 368 - 1,336 - 150 60 - 85
& |atlowable w [in — — — 59 — 246 — 250 g 5 % = 550 1,100
=3 BG33 1,500
> | static momenthzv Nm - - - 439 - 1,593 - 400 310 233 335 284
500 410 333 435 384 460 930
(e e - - - 250 - 907 - 600 510 433 535 484 310 620
|M2R Nm - - — 500 — 1,814 - Short block type is not available for lead 20.
shaft diameter |mm 6 6 8 10 12 15 20 stroke limit (mm) allowable speed (mm/sec)
part number | rail length 1 long block 2 long blocks | 1 short block | 2 short blocks lead10 lead20
g |lead mm| 1 2 1 5 2 5 5 10 20 10 20 20 340 209 100 245 172
@ I _ _ _ N PYPY O P D P D P R T e 440 309 200 345 272
8 spacer-ball ratio 11 1:1 11 1:1 21 2:1 540 209 300 445 375 740 1,480
< | basic dynamic load |Ca |[KN| 0.39 | 0.54 | 0.63 | 0.65 | 2.60 | 2.35 |3.35(2.11(2.20(1.39|2.32(1.46(4.40(2.77|4.40|3.36| 540{4.12 640 509 400 545 472
740 609 500 645 572 650 1,300
basic static load |Coa[kN| 0.77 | 0.75 | 1.34 | 0.92 | 3.64 | 3.30 [5.90|2.95/350(1.75(4.05/2.02|7.90{3.95/7.90(5.27(105 |7.00 BG46 840 709 600 745 672 500 1.000
oz _ 940 809 700 845 772 390 780
art number AC4-12DF AC5-14DF AC6-16DF 70M8DF/GMP5 7001T2DF/GMP5 [T002T20F/6lP3
ghjpar 040 909 800 945 872 315 630
= | basic dynamic load [Cb | kN 1.21 1.31 1.79 4.40 6.77 7.74 140 1,009 900 1,045 972 260 520
besc st load Coo[kN|  1.08 1.25 1.76 4.36 7.45 9.50 240 1,109 1,000 1145 1,072 220( 20
" " — — . stroke limit (mm) allowable speed (mm/sec}
Please consult with NB when using BG15, BG20 and BG26 series in the Precision grade with short and frequent stroke. (short A
stroke: BG1501= 2mm or less, BG1502= 4mm or less, BG2001= 7mm or less, BG2005= 25mm o less, BG2602= 14mm or part number | railiength | long btk 2 ang ook | shorlbiece | 2t docks | leadZ0
less and BG2605= 25mm or less) 080 934 g = = ’910
+ Mz2p,M2vy and Mzr are the allowable static moments when 2 blocks are used in close contact. BG55 ’1 80 7034 91 — — 750
-.Short blocks are no.t available for BG3320. 280 1134 1011 = = 630
Figure G-8 Direction of Moment 1,380 1,234 1,111 — - 530
- R . . .
{ My Figure G-9 Guide Rail Length and Allowable Speed
N s 1600 h
~BG3320 : ! >
§ 1400 i BG4620 i 3
~ [
E 1 igg BG3310 | BG5520 3
3 500 /BG2005 \ 9
& ool BG2605—— BG4610 ! | \
o | _—
S 400l BG1502 | BG3305— \ | 1
z ‘ BG2602 | i |
2 200 ! 1 }
T ° L BG1501 |BG2001 | | | |
0 200 400 0 1000 1200 1400
uide rail length mm
L ) L 8l g )
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ACCURACY

Table G-12 shows accuracy of BG type.
Table G-12 Accuracy

rail | positioning repeatability | positioning accuracy |running parallelism B backlash *starting torque
part - — . — - — - — - -
i length| high [precision| high |precision| high |precision| high |precision| high [precision
mm um um um um um um um um N-m N-m
75
100
125
BG15 150 +3 +1 40 20 20 10 5 2 0.01 0.012
175
200
100
BG20 150 =+3 +1 50 20 25 10 5 2 0.01 0.012
200
150
200
BG26 250 +3 +1 50 20 25 10 5 2 0.015 | 0.04
300
150
30 15
200 +1 25 10
300 =*=3 +3 2
BG33 (£3) 35 20 5 0.07 0.15
400| (*5)
500 40 25 15
35
600 - 70 — — - -
340
35 20
440 0.15
35 15 2
540 +1 0 25
640 (£3)
740 =*£3 50 30 40 20 017
BG46 - 5 0.10
840| (£5)
940 80
1,040 - — 50 — - -
1,140
100
1,240
980
80 35 25 0.17
1,080 +1 2
BG55 (1,180 =+3 40 50 30 5 012 0.20
1,280 _ 100 B B _ ' _
1,380

Above values are measured by using our selected motors.

*Above specifications are based on using NB standard grease. Other grease may cause deviations.
The values in the parentheses are positioning repeatability when used with return pully unit.

Positioning Repeatability

After setting an arbitrary position, from one end,
move the drive block to this position and measure
the stop position. Repeat the positioning and
measurement process 7 times with respect to the
setting position at the midpoint and near both ends
of travel. Take the maximum difference and divide
it by 2, then indicate it with a positive and negative
sign as the test result.

?eopse!g?:tl)r:lfty ==+ %((maximum valug of ) — (minimum value of 21)
Positioning Accuracy

Positioning is performed in one direction and the
resulting position is set as the datum point. Take the
difference between the actual travel distance and the
commanded travel distance from the datum point.
Continuing in the same direction (without returning to
the start point) repeat this process randomly several
times until nearing to the stroke limit. Express the
accuracy by the absolute maximum difference.

positioning accuracy= (A £n) max

Running Parallelism B

After fixing the guide rail onto the surface plate,
placing the dial test indicator on the center of the
slide block and connecting the indicator probe onto
the mounting surface, run the block over the entire
travel distance. Take the maximum deviation in
readings as the test result.

Backlash

Using the feed screw to move the slide block a
little, take the dial test indicator reading and make
it the datum point. While in this position, thrust
the block by a certain force in the same direction
without using the feed screw. Release the thrust
and read the return, then take the difference from
the datum point. Repeat the same process at the
midpoint and near both ends of travel. Take the
maximum difference as the test result.

Backlash=A4

ACTUATOR

Figure G-10 Positioning Repeatability

Figure G-11 Positioning Accuracy
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Figure G-12 Running Parallelism B

Figure G-13 Backlash
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BG 15 —Wwithout Top Cover—
A(1 long block)

B(2 long blocks)

L2
7 L1 42
M1 XP1 N1 24.5
P1
6 33.9(Min) 6 7 2
32.9 9
_ . |23.7 o °
| | i & 8
Y 1 T T ﬁ; §l _S_ _s_
- H — N
N — e IS e M TE & I
i @ @© | [l @1 Ty S5 ]
[ [ N <
10(depth0.9) -
A-M3 08N [ (\i+1) $3.4 thru
MEARPY Q0.
2:-M2 depth3 ¢6 C'bore.depth2
(to be fixed by M3 hexagon
’L socket low head screw)
N AP R S - 1 s
N e R R —— e R A TR <>, J— 1= <
to- 1 % | | o 2! -
0
| A L P 9 30 6
==
‘ MaXP2 N2
2X(M1+1)—M2 depth2
(both sides)
4-¢2.4

@2(oil hole)

0 |
) 25 0|
section A-A View B (motor bracket AO)
refer to page G-36, 37 for other motor bracket
art number'3' stroke limit dimensions mm block mass kg 2 total mass kg
P mm "’ L1 L2 N1 M1 XP1 N2 Mz2X P2 _|without top cover | with top cover [without top cover| with top cover
BG15[J[JA- 75 30 75 124 12.5 1X50 125 1X50 0.03 0.05 0.21 0.24
B — — p— — — p— p— — — — —
BG15[ ][ 1A-100 55 100 149 25 1X50 25 1X50 0.03 0.05 0.25 0.28
B — — — p— — — — — — p— —
BG15[ [ ]A-125 80 0.03 0.05 0.28 0.31
B a6 | 125 | 14 | 125 | o 1120 | s [[006 010 032 [ 037
BG15[ [ JA-150| 105 150 199 o5 25 0.03 0.05 0.32 0.35
B 71 0.06 0.10 0.35 0.40
BG15[J[JA-175] 130 0.03 0.05 0.35 0.39
B o6 | 75 | 224 | 125 | 11?0 | iso [[0.06 010 [ 039 [ 0.44
BG15[ ][] A-200 155 200 249 o5 25 0.03 0.05 0.39 0.42
B 121 0.06 0.10 0.42 0.48

*1: Stroke limit is a drive distance between both ends of the dampers.

*2: Mass stated "with top cover" includes mass of sub tables.
*3: For B type (2 long blocks), drive block is located closest to motor bracket side.
*4:[]is ballscrew lead.
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BG 15 —Wwith Top Cover—

A(1 long block)

B(2 long blocks)

33.9(Min)

@
QY]
N
section A-A View B (motor bracket AO)
refer to page G-36, 37 for other motor bracket
inertia (reference values) unitkg - m?  Key components and materials
rail . long block part name material remarks
part without top cover with top cover guide rail _|stainless steel
length
number | = A B A B ballscrew shaft [ steel
1 block 2 blocks 1 block 2 blocks slide block steel
75 [1.06x10~7 — 1.07x1077 = motor bracket | auninumaloy [ white anodizing
122 } 2(13 x1 8’: = - == : gé x1 8’; 55 - 5 housing auminmaloy [ white anodizing
X100~ X10~ X100~ X10~ i i iz
BG1501 B - - - - - B _ adapter plate | aluminum alloy white anodizing
50 [1.80X10°7[1.81X107|1.81x10°7 | 1.82X10°" dust cover _|auminumaloy | white anodizing
75 |2.05%1077 [ 2.06X10~7 [ 2.06x10~7 [ 2.07X10"7 sub table | aunnumaloy[  white anodizing
Zgg ?ggx 8’;’ 2.31%x107” ??} X 87; 2.32x1077 top cover | aunimaley|  white anodizing
.09X10~ — 11 X110~ — Lo .
100 [ 1.33X10~7 = 1.35%10-7 = tomperiune ik chrom rediment© o o1 ee1ed i fow
125 1.58%x10~7 | 1.62X107 [ 1.60x10~7 | 1.66X10~7 Black chrome treatment is applied to the slide block only.
BG1502 950 [1:83x10-7 [ 1.86x10~7 [ 1.85x10~7 | 1.90x10~7
175 | 2.08x10~7 [ 2.11X10~7 [ 2.10X10=7 | 2.15X10~"
200 [2.33X1077]|2.36%X10°7 | 2.35X10~7 | 2.40X 10~
G-17
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BGEO —Without Top Cover—

A(1 long block)
B(2 long blocks)

BG20 -Wwith Top Cover—

A(1 long block)
B(2 long blocks)
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section A-A View B (motor bracket AQ) 40 Al
refer to page G-38, 39 for other motor bracket section A-A View B (motor bracket AQ)
refer to page G-38, 39 for other motor bracket
inertia (reference values) unitkg * m?  Key components and materials
art number3*4 stroke limit dimensions mm block mass kg 2 total mass kg rail long block [ |
P mm | L L2 Ni_ | MixPi | Nz | MaxPa |vioutiopcoer] with op cover itout opcover with op cover part | o without top cover with top cover partinamcll Imaierial emearks
BG20L[JA-100| _ 43 100 | 157 20 | 1x60 | 20 | 1x60| 007 | 0.1 | 045 | 050 number m‘fﬂ A B A B __guiderail _[sanlesssied]
B — — — — = — — — 1block | 2 blocks 1block | 2 blocks ballsereWisnafl ISTes]
BG20LI[JA-150| 93 0 | 2o = P 007 [ 011 [ 058 | 063 100 | 1.34x10—" — 1.35%10~7 — slide block steel : E—
B 51 2%60 oxgo 014 [ 022 | 065 | 0.74 BG2001 [ 150 | 1.83X10~7 | 1.85X10~7 | 1.84X10-7 | 1.87 X107 motor bracket:AQ a('jvemg;;'p (= e Pl
BG20[ [ JA-200] 143 200 | 257 20 0 0.07 | 011 | 0.71 | 0.77 200 | 2.33X107 | 2.35X10~7 | 2.34x10~7 | 2.37 X107 o SO %rf{!L'“t:FF"‘"
B 101 0.14 | 022 | 0.78 | 088 00 [1.76x10~7 - 2.00%10-7 - o (ijrotrlas(:ine; L L L d:i:gg
I'TH PRSI : - =7 =7 —7 =7 /]
*1 : Stroke limit is a‘dnve dlstan(":e_ between both ends of the dampers. BG2005 50 |2.26X% 077 2.70x1 077 2.50X 077 3.18X1 077 adapter plate [duminmaly]  white anodizing
2: Mass stated "with top cover" includes mass of sub tables. 200 | 2.76X10 3.20X10 3.00X10 3.68%X10 dust cover atmmumalo LI EreRiRT
*3: For_ B type (2 long blocks), drive block is located closest to motor bracket side. sub table m white anodizing
4:[is ballscrew lead. top cover aluminum alloy white anodizing
When LB option is selected, steel parts are treated with low
temperature black chrome treatment.
G-18 G-19
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BGEG —Without Top Cover—

A(1 long block)
B(2 long blocks)

L2
10 L1 52
M1XP1 N1 30.5
6 P1 1) 19 19
61.8(Min)
60 0| §o
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MaXP2 N2
2X(M2+1)—M2.5depth5 (both sides)  /4-M3depth6
49.6 P.C.D.33 90°
' Yo |
1l / N K]
< 139611 o @ )=P
N \ /
"91 <>—\¢kjﬁ
[ee]
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section A-A View B (motor bracket AQ)
refer to page G-40, 41 for other motor bracket
art number'3' stroke limit| dimensions mm block mass kg 2 total mass kg
P mm "’ L1 L2 N1 M1 XP1 N2 Mz2X P2 _|without top cover | with top cover [without top cover| with top cover
BG26[ I ]A-150 73 150 212 35 1X80 35 1X80 0.17 0.24 0.93 1.07
B — — — — — — — — p— p— —
BG26[ I 1A-200 123 0.17 0.24 1.14 1.3
B 61 | 200 | 262 | 20 | ool 2 | g0 (084 048 [ 131 | 154
BG26[ ][ 1A-250 173 250 312 45 45 0.17 0.24 .36 .53
B 111 0.34 0.48 .53 .78
BG26[ ][ |1A-300 223 0.17 0.24 .57 .76
B 161 | 500 | 862 | S0 |3x80| 30 | 3x80 75541048 | 1.74 | 201

*1: Stroke limit is a drive distance between both ends of the dampers.
*2: Mass stated "with top cover" includes mass of sub tables.
*3: For B type (2 long blocks), drive block is located closest to motor bracket side.

*4: [] is ballscrew lead.
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BG26 —Wwith Top Cover—

A(1 long block)
B(2 long blocks)
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section A-A View B (motor bracket AQ)
refer to page G-40, 41 for other motor bracket
inertia (reference values) unittkg - m2  Key components and materials
i long block part name [ material | remarks
part |, ':' w without top cover with top cover guide rail__|stainkss siee
number emrgn A B A ballscrew shaft | steel
1 block 2 blocks 1 block 2 blocks slide block steel
150 | 6.08x10~7 — 6.16X10~" — motor bracket: A9 | @luminum | - baking acrylic painting:
BG2602 200 |7.65%10~7|7.83x10~7 | 7.73%x10~7 | 7.97x10~" i die cast silvery-white color
250 [9.22x1077 | 9.39%x10°7 | 9.29x10~7 | 9.54x10~” motor bracket: RO__[aluminumalloy] _ white anodizing
300 | 1.08%X107%| 1.10x107°| 1.09%X1076| 1.11 X106 housing aluminumalloy]  white anodizing
150 | 6.99%10°" = 7.44%x10~7 — adapter plate |aumnumaloy  white anodizing
BG2605 |200 [8.56X 077 ]9.63x10~7 | 9.01X10°7 [ 1.056X10~° dust cover __[auminumalloy]  white anodizing
250 [ 1.01X10°°]1.12X10°6 | 1.06X107°| 1.21X10°° sub table |aumnunaloyl  white anodizing
300 | 1.17%X1076]1.28x10°6| 1.21xX1076| 1.37X10°° top cover aluminum allo white anodizing

G-21

When LB option is selected, steel parts are treated with low

temperature black chrome treatment.
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BG33 —Wwithout Top Cover—

A(1 long block)
B(2 long blocks)

L2
8 L1 59
M1xP1 N1 34
6 77.2(Min) P1 9 9
77.2
74.4

10
2
il
O N
S 9

BG33 —With Top Cover—

A(1 long block)
B(2 long blocks)

77.2(Min)

4-VIo deptno,
4-M5 depth8 15(depth1) 2%(M1+1)—¢5.5 thru
4-M2 depthS 30 $9.5 C'bore.depth5
53.8
’A>
— - I L o]
a4 . e 4777I_¢_|_‘ | B
<
+ + + 7
A_ L P2 ©
MaxP2 N2
2X(M2+1)—M2.5depth6(both sides) 4-M3depth8
4-M4depth8
bl
35
section A-A View B (motor bracket AQ)
refer to page G-42, 43 for other motor bracket
art number'3™ stroke limit] dimensions mm block mass kg 2 total mass kg
P mm ! L1 L2 N1 M1 XP1 N2 Ma X P2_|vithout top cover | with top cover |without top cover with top cover
BG33[LI[1A-150 60 150 217 25 1X100 25 1X100| 0.3 0.4 1.6 1.8
B — — — — — — — — — — —
BG33[LI[1A-200 110 200 267 50 1X100 50 1X100| 0.3 0.4 2 2.1
B — — — p— — — p— — — p— —
BG33LI[]A-300| 210 0.3 0.4 2.6 2.8
B 133 300 367 2x100 2x100 06 038 59 35
BG33[I[1A-400| 310 0.3 0.4 3.2 815
B 533 400 467 . 3%x100 - 3x100 06 08 36 39
BG33[I[1A-500| 410 0.3 0.4 3.9 4.2
B 333 500 567 4x100 4x100 06 038 ) 26
BG33[LI[1A-600| 510 0.3 0.4 4.6 4.9
B 433 | 600 | 687 SXiLL 5100565 1 08 | 49 [ 53

*1: Stroke limit is a drive distance between both ends of the dampers.
*2: Mass stated "with top cover" includes mass of sub tables.
*3: For B type (2 long blocks), drive block is located closest to motor bracket side.

*4: ] is ballscrew lead.

G-22

30 4-M3depth6
54 (from reverse side)
A .8 2x2-M2depth5 (both sides)
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section A-A View B (motor bracket AQ)
refer to page G-42, 43 for other motor bracket
inertia (reference values) unitkg * m?  Key components and materials
rail thout t long block th 1 part name | material remarks
part without top cover with top cover X X black oxide except for
number le;ﬁ:h A B A B guide rail steel | grinding processing part
1 block 2 blocks 1 block 2 blocks ballscrew shaft | steel
150 | 1.64x10°° — 1.71x10°° — slide block steel
200 [2.02%x10°° = 2.09%10°° = ! aluminum | baking acrylic painting:
300 [2.79x107°]2.99X10°6|2.86X10°° | 3.13x10°° motor bracket: A0 | “gie cast silvery-white color
BG3305 400 | 355%x106[ 3.75%X10°% | 3.62x10-% [ 3.80x10-6 motor bracket: RO |[aluminum alloy| white anodizing
500 | 4.32x10°6 | 4.52Xx10°6 | 4.39%x1076 [ 4.66x10~6 TEUETG aluminum | baking acrylic painting:
600 [ 5.08X10-° | 5.28X10° | 515105 | 5.42X10-5 die cast [ _silvery-white color
150 | 2.19x10°© — D47X10°6 — low housing lwoy white anod_izing g
200 | 257%x10-© = 285x106 — adapter plate steel b_lack oxngg Ei
300 | 3.34X10°°| 414X10°° | 3.61X10°° | 4.69%x10-© dust cover __|aluminum alloy| white anodizing >
BG3310 400 | 410%X10°6 | 490Xx10°6 | 4.38X10°6 | 546X10 6 sub table aluminum alloy| white anodizing 5‘
500 | 4.87X10° 6| 567%X10 6| 515X10°6 | 6.22x10-© top cover aluminum alloj white anodizing =)
600 | 563%x106|6.43Xx10°6|591%x10°6| 6.99%x 106 When LB option is selected, steel parts are treated with low
150 5.04x10-° — 7.06%x10-6 — temperature black chrome treatment.
200 [6.74%x10°° - 7.85x10°6 -
BG3320 300 |8.33x107°[1.15X107°[9.44X1076| 1.38x10~°
400 |9.91%X1076]1.31X107%|1.10X107° | 1.583X10~°
500 15X1075[1.47%x107° | 1.26X10°% | 1.69x10°°
600 [1.31X10°5[1.63X10°°]1.42x10°°] 1.85X10°°
G-23



BG33 —Without Top Cover— BG33 —Wwith Top Cover—

C(1 short block) C(1 short block)
D(2 short blocks) D(2 short blocks)
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section A-A View B (motor bracket AQ) section A-A View B (motor bracket AQ)
refer to page G-42, 43 for other motor bracket refer to page G-42,43 for other motor bracket
inertia (reference values) unittkg - m2  Key components and materials
part number'3 stroke limit dimensions mm block mass kg 2 total mass kg ol . short block part name material remarks
mm ! L1 L2 N1 M1 XP1 N2 M2 X P2_|withouttop cover | with top cover [ithout top cover| with top cover part (e without top cover with top cover de rail teel | Dlack oxide except for
BG33[][]C-150 85 150 217 o5 o5 0.15 0.2 1.5 6 number | © D © D guide rai Ste€l | grinding processing part
D 34 1%100 1%100 0.3 0.4 1.7 .9 1 block 2 blocks 1 block 2 blocks ballscrew shaft | steel
BG33[][]C-200 135 200 267 0.15 0.2 1.8 2 150 [ 1.56X107°%]1.64x10°6[1.60x10°°%|1.71x10°¢ slide block steel
D 84 0.3 0.4 2 2.2 200 | 1.94X107°|2.03X10=°[1.98x10°6[2.10%x10°° motor bracket: AQ | @luminum baking acrylic painting:
BG33[ [ 1C-300| 235 300 367 2%100 2%100 0.15 0.2 2.5 2.6 BG3305 300 [2.71x1076[279%10°6|2.75X10°6 | 2.86X10-¢ : die cast | _silvery-white color g
D 184 0.3 0.4 2.7 2.9 400 |3.48x107°| 3.56%x10°% | 3.51x10°° | 3.63x10°° motor bracket: RO |aluminum allo white anodizing 3
BG33[ [ ]C-400| 335 0.15 0.2 3.1 3.3 500 |4.24x1076]4.32x1076 | 428%x1076 | 4.39x10°° ; aluminum [baking acrylic painting: &
D 284 | 400 | 467 | 50 |3x100| 50 |3x100—53"104 | 33 [ 35 600 | 5.01 %105 | 5.09% 10 | 504X 105 | 516X 105 Mousing | ‘diecast | silvery-white color %
BG33[][]C-500| 435 500 567 4%100 4x%100 —0-15 0.2 3.8 4 150 [1.88x1076[2.21x10=6 [ 2.02x10°5 [ 2.49x10-° low housing_[amnmalgyl _white anodizing G
D 384 0.3 0.4 3.9 4.2 200 |[227x10°6[2.59X10°6 [ 2.40x10-6 [ 2.87x10-6  _ adapter plate | steel black oxide
BG33[LI[1C-600 535 0.15 0.2 4.4 4.7 300 [3.03x1076[3.36x10°°%|3.17x10°°[ 3.64%x10°° dust cover __[aluminum allo white anodizing
D 284 | 600 | ee7 BXITE X100 | =5y 04 | 46 | 49 BG3310 450 [3.80x 10 [4.12X106 | 394X105 | 440X 10 sub table _|aunnunalo)| _ white anodizing
R L R . - - - — top cover aluminum alloy| white anodizing
1: Stroke limit is a drive distance between both ends of the dampers. 500 | 4.56X 0_6 4.89 X O_6 4.70X 0_6 517X O_6 - -
*2: Mass stated "with top cover" includes mass of sub tables. 600 | 5.33x10°6[565%10°°|5.47x10°6| 593x10-6 :”e{mfe";&:’;}'a‘g ;foﬂgc‘tggtmse‘:f' parts are treated with low

*3: For D type (2 short blocks), drive block is located closest to motor bracket side.
*4: [J is ballscrew lead.
*5: Ballscrew lead of 20mm is not available for BG33 short block type.
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BG46 —Wwithout Top Cover—

A(1 long block)
B(2 long blocks)

BG46 —Wwith Top Cover—

A(1 long block)
B(2 long blocks)
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tion A-A View B (motor bracket AO) g .
section A- iew B (motor bracke ) )
refer to page G-44,45 for other motor bracket w View B (motor bracket AO)
. . - refer to page G-44,45 for other motor bracket
inertia (reference values) unit:kg + m
+3+  |Stroke limit] dimensions mm block mass kg 2 total mass kg . long block )
part number mm ! Li L2 N1 M1 XP1 Nz | MaX P2 |vithouttop cover| with top cover |without top cover| with top cover part Ier:llth without top cover with top cover Key components and mater|als
BG46[ ][ ]A- 340 209 340 4385 2%100 3%100 0.9 1.2 6.5 7 number mrgn A B part name material remarks
B 100 ) 1.8 2.4 7.5 8 1 block 2 blocks 1 block 2 blocks guide rail steel | Plack oxide except for
BG46[ ][ JA- 440 309 440 5385 3%100 4%100 0.9 1.2 8 8.5 340 [ 1.79x1075 [ 2.02x1075]1.87X1075| 2.17X10°° grinding processing part
B 200 i 1.8 2.4 8.5 9.5 440 2.18X1075[ 2.41X1075 | 2.25X10°5 | 2.56x10°° ballscrew shaft | steel
BG46[ ][ JA- 540 409 0.9 1.2 9 0 540 [ 2571075 [ 2.79X10°5 [ 2.64X1075| 2.95X10°° slide block steel
B 300 | 540 | 6385 4x100 510" 1 24 0 1 640 | 2.95X 1075 | 3.18x1075 | 3.03X1075 [ 3.33X10°°_ motor bracket:AQ | Aluminum [Daking acrylic painting:
BG46[ ][ JA- 640 509 640 7385 5%100 6%100 0.9 1.2 0.5 1 BG4610 740 | 3.34x10°5 [ 3.57x10°5[3.42X10°5| 3.72X10~° d|e;ast silvery-white color _
B 400 - 1.8 2.4 1.5 25 840 [ 3.73X10~° | 396X 10—° | 380X 10— [ 411X10-°_  motor bracket80 | AMinm bak!?é' aC'Vr']',‘;‘ painting:
BG46LIJA- 740| _ 609 740 | 8385 6% 100 7% 100 09 1.2 2 25 940 | 4.12X105 | 4.35X10-° | 4.19%X10-5 | 450X 105 i€ cas bai!r:/eg(-:wl'lce C9n‘;; .
B 500 il [ 20 1.8 24 3 4 1,040 [450X10° | 4.74X 1075 [ 458X10° | 4.88X10-5_  motor bracket:CO | et | AG1E SO PO TE:
BG460JJA- 840 709 | o | onor - ax100 09 [ 12 3 4 1,140 | 4.89x10=° | 5121075 | 4.97x10=° | 5.27x10°5 e TBaking acrylic. painting:
) 600 : 1.8 | 24 4 55 1,240 [ 5.28X10°5 | 551 X105 [ 5.35X10-5 | 566X10-5_  motor bracketDO | Tl ™ Giie v hite color &
BG46DD/§- 940 87388 940 [1,0385 8x100 9x100 ?g ;‘2‘ gg gg ijg ggé§ 8:: ?‘33§ 8:2 g:gi 8:2 jggi 8:2 motor bracket:RO_|aluminum allo white anodizing E'
- - B B d = o . lumi baking acrylic painting: >
BGA6LIIAT040] 909 | oao | 11385 9x100 ox10009 | 12 [ 16 7 540 [ 3.256X105 | 4.16X 1075 | 356X10°5 | 4.77x10°5 housing | “'cast | _sitvery-white color o}
B 800 i e 1.8 2.4 7 8 640 | 3.63x10°5[4.55%10°5]3.94X10°5| 516%x10°° low housing _|aluminum allo white anodizing 53}
BG4I JA-1140] 1,009 0.9 12 75 85 740 4.03X10°5 | 494X10°5 | 4.33x10°5 | 555X10°5 adapter plate | _steel black oxide
B 900 | 140 |1.2385 10x100 1X100—"8 1 %4 8 95 BG4620 5507441 x 105 [ 5.34x10-5 | 4.71 X105 | 5.93%10-5 dust cover Jamnmala] white anedizing
BG46[ I[]A-1240| 1,109 0.9 1.2 8.5 9.5 940 | 4.80X107° | 572X107° | 5.09X107° | 6.32X10~° sub table  |aluminum allo hit dizi
1,241 1,338.5 11 X100 12X100 = = = = il white anodizing
B 1,000 0 1.8 2.4 95 | 21 1040 [ 5.19X10°5 | 6.11X10°5 [ 5.48X10°5 | 6.71 X105 T i [ T AT aod Sig
*1: Stroke limit is a drive distance between both ends of the dampers. 140 | 557X107° | 6.50X10°° | 5.87X107° | 7.09X1075  When LB option is selected, steel parts are treated with low
*2: Mass stated "with top cover" includes mass of sub tables. ,240 [ 5.96x1075 | 6.89X10°° | 6.26X1075 | 7.48X 1075  temperature black chrome treatment.

*3: For B type (2 long blocks), drive block is located closest to motor bracket side.

*4: [ is ballscrew

lead.
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NIPPON BENRING ACTUATOR
BGA46 —Wwithout Top Cover— BG46 —Wwith Top Cover—

C(1 short block) C(1 short block)
D(2 short blocks) D(2 short blocks)
L2
13 L1 85.5
M1xP1 N1 51 12.5
9 73.2(Min) P1 15 18 3.5 73.2(Min)
73.2 © ©
706 ¢ o %
re}
N N S [ e e —— __LL AT+ T I s " +
& Ve tieest_ 9 1 o Y & ,; r
= — e —F "35— =13 Prossessscssoss-ooooofi ﬂ
ﬂ | e N H i :
,,,,, @, ,,,,,,:JL,éé,,,,,, 4,,,‘,*,,,,,@,,,,,,,,@fi,,. “‘;“"" i 4({& S SEe b
l 4-M2 depth5 H ©
2-M6 depth12 8 35 2X(M14+1)—¢6.6 thru 4-M3depth6
15(depth1) ¢11C'bore.depth6.5 (from reverse side)
v |2
A 44
. I ] g
8 1l e 4%4 77777 S S R o~ B
+ + + + + i
(A L P )
| M2xP2 N2 ™
2X(M2+1)—M2.5depth6(both sides)
112
8-M4depth8 90° a8
i 85 ‘
_ N ‘ I
< © oYy © 0
3 © O Yo
<
— T T
- 86 -
section A-A View B (motor bracket AO) section A-A View B (motor bracket AQ)
refer to page G-44, 45 for other motor bracket - refer to page G-44, 45 for other motor bracket
inertia (reference values) unit:kg + m?
part number'3 stroke limit] dimensions mm block mass kg 2 total mass kg rail . short block Key components and materials
mm ! L1 L2 N1 M1 XP1 N2 M2 X P2_|vithout top cover | with top cover |without top cover with top cover part | without top cover with top cover = T
ength part name material remarks
BG46[ ][ ]C- 340 245 340 4385 2%100 3%100 0.5 0.7 6 6.5 number s © D © D - - black oxide except for
D 172 - 1 1.4 6.5 7 1 block 2 blocks 1 block 2 blocks guide rail steel | grinding processing part
BG46[ ][ ]C- 440 345 0.5 0.7 7.5 8 340 [ 1.69x1075 [ 1.82X1075[1.74X1075] 1.92X10°°
D o I B UL PID | = 14 | 8 85 440 | 208X 10°5 | 220X 105 | 2.13X10°5 | 231 x 105 -—hscrew shaft | stee
BGA46[]]C- 540 445 0.5 0.7 8.5 95 540 [ 246X 105 | 2.59%10-5 | 2.50x10-5 | 2.69%X10-5 i S s T
) 375 540 | 6385 4Xx100 5X100 — 14 95 0 640 | 2.85X 1075 | 2.08X1075 | 2.00X1075 | 3.08x10~5_  motor bracket: A0 | Gl silvgery-vrghitepgolorg
BG46[]]C- 640| 545 05 0.7 0 05 740 | 3.24X10°5 | 3.37X10-5 | 3.29X10-5 | 3.47X10-5 T aluminum | baking acrylic painting:
D TR | 0| EEe PXiLL BRI = 1.4 05 | 115 BG4610 520363105 [ 3.75x10°5 | 3.67x1075 | 3.83x10°5 motor bracket: BO | ‘e’ | silvery-white color
BG46[ ][ IC- 740 645 0.5 0.7 1.5 2 940 [ 4.02X107° [ 414%X107° [ 4.06X1075 [ 422X 10~° . aluminum | baking acrylic painting:
D 572 | 740 | 885 - 6X100) | 7XT00 1.4 2 3 1,040 [ 4.41x10°5 | 453x 1075 | 4.44x105 | 4.61x10°5 _moworbracket CO | “gie cast | silvery-white color
BG46[ ][ ]C- 840 745 0.5 0.7 3 85 1,140 [ 4.79%X1075 | 4.92x10°° | 4.83X107°| 4.99X10~° . aluminum | baking acrylic painting:
p) 672 | 840 | 9385 7100 8100 14 | 135 | 14 1240 [ 5.18x1075 [ 5.30x1075 | 5.22x 1075 | 5.38x10°5. "2 @ 00| ‘e cast | _sivery-white color
BG46L]]C- 940| 845 940 110385 8% 100 9% 100 |05 0.7 4 5 340 | 2.07x10-5 | 2.568X10-5 | 2.07x10-5 | 298x 10~ _molor bracket: RO [duninumaloy| _white anodizing_ d
D 772 OS 1 1.4 4.5 55 440 | 2.46 %105 | 2.906X10-5 | 2.66X10-5 | 3.37x10-5 housing | duminum |baking acrylic painting:
BG46[][]C-1040 945 1040 | 11385 9%100 10%100 0.5 0.7 (515 6.5 5401 2.84X10°5] 3.35X1075[ 3.05X10°°5| 3.76 X10~° die cast S||Ve_rv-whlte.clolor 5.
D 872 2 s 1 1.4 6 7 640 | 3.23X10-5 | 3.74%10-5 | 3.44X10-5 | 414X10-5 % 5
BG46[ ][ ]C-1140| 1,045 0.5 0.7 7 8 740 | 3.62X1075] 4.13x1075[3.82X107°5| 453X10~° olack oxide
D o72 | 1140 |1.2385 10100 11x100— 1.4 75 | 185 BG4620 520 4.02x 105 [ 4.51 x10-5 | 4.17x 105 | 4.82%10=° dustcover_Hniunaley_white anodizing
BG46[J]C-1240]| 1,145 05 0.7 85 9 940 [ 4.41x1075 | 4.90X10°° | 4.56X10°5 | 5.21 X10-5 sub table Jauminumaly] white anodizing
D 1,072 1,240 11,3385 11x100 12x100 1 1.4 9 20 040 | 4.80%x10°5 | 529%X10-5 | 4.95%10-5 | 559x10-5 top cover __[auminumaloy]  white anodizing
*1: Stroke limit is a drive distance between both ends of the dampers. 140 [ 5.18x10°5 | 5.68X10°5 | 5.34x10°5 | 598X 105 When LB option is selected, steel parts are treated with low
*2: Mass stated "with top cover" includes mass of sub tables. 240 [ 557X10°5 | 6.06X10°5 | 572X 1075 | 6.37x10 5 Perare ack ehvome reaiment

*3: For D type (2 short blocks), drive block is located closest to motor bracket side.
*4: [ is ballscrew lead.
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BG55 —Without Top Cover—

A(1 long block)
B(2 long blocks)

L2
15 L1 94
M1xP1 N1 59
9 123(Min P1 22
123 16
121 ©
\ — B 83
. P N 1 I I L1 ] ol 8
0 poWeH oWt O < -
B eo— 2 e —— FONS B p p—— i p— =
© 1l ¢ HH spne | © o8 b 41"
AR LA L A S B A8 e A I W~ A L e B
8
4-lvicdeptnil o,
4:M8depth! > 20(depth.5) 2X(M1+1)—99 thru
4-M3depth6 o ¢14C'bore.depth8.6
’A) 95
0 r|_"-H'"_|T|_+_|—n d | l B
N — | S S — —_—— e o 1 La 11 -
- —— e ,_I_
1
A P2 °
M2axP2 N2 | ~!

2X(M2+1)—M3depthe |
(both sides)

4-M5depth10

section A-A View B (motor bracket AQ)
refer to page G-46, 47 for other motor bracket
art number'3™ stroke limit| dimensions mm block mass '€ 2 total mass kg
P mm "’ L1 L2 N1 M1 XP1 N2 M2 X P2 |uithout top cover | with top cover | without top cover| with top cover

BG55( ][ ]A- 980 834 1.7 2.3 20 21
B 711 980 | 1,089 40 6%X150 90 4%x200 34 26 55 52

BG55[ ][ |A-1080 934 1,080 | 1,189 15 40 1.7 2.3 22 23
B 811 7%150 5%200 3.4 4.6 24 26
BG55[ ][ JA-1180| 1,034 1180 | 1.289 65 90 1.7 2.3 23 25
B 911 ! ! 3.4 4.6 25 27

BG55[ ][ |A-1280 134 1,280 | 1,389 40 8x150 40 1.7 2.3 25 27
B ,011 6X200 3.4 4.6 27 29
BG55[ ][ |A-1380| 1,234 1.7 2.3 27 29
B T111 1,380 | 1,489 15 9x150 90 34 26 59 3

*1: Stroke limit is a drive distance between both ends of the dampers.

*2: Mass stated "with top cover" includes mass of sub tables.

*3: For B type (2 long blocks), drive block is located closest to motor bracket side.
*4: [ is ballscrew lead.
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BGB55 —Wwith Top Cover—

A(1 long block)
B(2 long blocks)

123(Min)

123

121

T

8 4-M8depth36
50 4-M3depth6(from reverse side)
95
A
Ka¥
. — |
=16 | 6 ialo ¢ o J L B
S - e s L - iy I
|
+ T+ + +
lA,
124
95
‘ 92
@L P 1
™| -
(@] =3, ~
@ Do Q™
12 2] =
100 -
section A-A View B (motor bracket AQ)
refer to page G-46, 47 for other motor bracket
inertia (reference values) unit: kg - m?  Key components and materials
rail long block part name material remarks
part without top cover with top cover . . black oxide except for
number Iergrgnth A B A guide rail steel | ringing processing part
1 block 2 blocks 1 block 2 blocks ballscrew shaft | steel
980 1.46X10°% [ 1.64%x10°4]1.52X10°% | 1.76 X104 slide block steel
1,080 [ 1.59%10°4 | 1.76 X104 | 1.65X10~4 | 1.88x10~4 motor bracket _[auminumalloy]  white anodizing >
BG5520 (1,180 | 1.71x10°% | 1.88x10~* [ 1.77x107* [ 2.00x10~* housing aluminum alloy]  white anodizing o
,280 [ 1.83x10~% [ 2.00X10°4 [ 1.89x10°4 [ 2.12X10~* adapter plate steel black oxide E‘
,380 | 1.95X10°4 ] 2.13x10°% | 2.01X10~* | 225X10~* dust cover _[auminumalloy]  white anodizing >
sub table aluminum alloy| white anodizing 5'
top cover aluminum alloy white anodizing sy}
When LB option is selected, steel parts are treated with low
temperature black chrome treatment.
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ACTUATOR
MOTOR BRACKET CONFIGURATIONS & APPLICABLE MOTORS

NB provides optional motor brackets and adapter plates to easily install most popular motors.

Table G-13 (1) Applicable Motors Table G-13 (2) Applicable Motors
BG15 | BG20 | BG26 | BG33 | BG46 | BG55 BG15 | BG20 | BG26 | BG33 | BG46 | BG55
Applicable motors Output | P.G-36 | P.G-38 | P.G-40 | P.G-42 | P.G-44 | P.G-46 Applicable motors Output | P.G-36 | P.G-38 | P.G-40 | P.G-42 | P.G-44 | P.G-46
&/ =39 ~41 ~43 ~45 ~47 =8/ ~39 ~41 ~43 ~45 ~47
MUMASA 50W _ AA AA B2 _ Q1AA04003D 30W
E MUMAO1 100W _ Q1AA04005D 50W - Al Al Al BO —
MUMAO2 200W _ _ _ A7 A2 _ Q Q1AA04010D 100W
MUMAO4 400W = é Q1AA06020D 200W _ _ _ AB A1 A0
MSMES5A 50W w Q1AA06040D 400W —
- A3 A3 A2 (e]0] - a
g MSMEO1 100W g Q1AAQ7075D 750W = = = = Ad Al
3 | A5 | MSMEO2 200W _ _ _ A7 _ Z R2AA04005 50W _ _
% MSMEO4 400W = A2 % R2AA04010 100W AT Al AT BO
o MSMEOQ8 750W — — — — A3 A2 R R2AA06020 200W _ _ _ AB A1 A0
MSMF5A 50W _ A3 A3 A2 co _ R2AA06040 400W =
MSMFO1 100W R2AA08075 750W — — — — Ad Al
A6 | MSMFO02 200W A7 R88M-G05030 50W
MSMF04 400W — A2 R88M-G10030 100W Al Al Al BO
MSMF08 750W = = = = A3 A2 G | R88M-G20030 200W _ _ _ A7 A2 _
HF-KP(MP)053 50W _ Al A1 A1 B0 _ R88M-G40030 400W —
HF-KP(MP)13 100W R88M-G75030 750W = = = = A3 A2
o | J3 | HF-KP(MP)23 200W AB R88M-K05030 50W
= HF-KP(MP)43 400W - - = A Ao 5|8 R8BM-K10030 ioow| A A A 8o -
8 HF-KP(MP)73 750W — — — — Ad Al € g G5 | R88M-K20030 200W _ _ _ A7 A2 _
5 o HG-AK0136 10W % R88M-K40030 400W =
g T HG-AK0236 20W A2 A9 A9 - - - n R88M-K75030 750W — — — — A3 A2
o % HG-AK0336 30W 2 R88M-1M10030 100W = Al Al Al BO =
o |2 HG-KR(MR)053 50W R88M-1M20030 200W A7
8 g Ja HG-KR(MR)13 100W Al Al Al BO 1S R88M-1M40030 400W = A2
<| =2 HG-KR(MR)23 200W _ _ _ AB A1 A0 R88M-1M75030 750W — — — — A3 A2
HG-KR(MR)43 400W = MV-M0O05 50W _ Al Al Al B0 _
HG-KR(MR)73 750W — — — — Ad Al MV-M0O10 100W
sV SGMMV-A1 10W MV | MV-M020 200W _ _ _ A6 A1 A0
mini SGMMV-A2 20W A2 A9 A9 - - - g MV-M040 400W —
SGMMV-A3 30W E MV-M0O75 750W = = = = Ad Al
SGMJV(SGMAV)-A5 | 50W E SV(SV2)-M005 50W _ A1 A1 Al BO _
o SGMJV(SGMAV)-01 | 100W - Al Al Al BO - ~ SV(SV2)-M010 100W
s SGMAV-C2 150W SV | SV(SV2)-M020 200W _ _ _ A6 A1 A0
5 -V | SGMJV(SGMAV)-02 | 200W A6 SV(SV2)-M040 400W =
W SGMJV(SGMAV)-04 | 400W - - - _ Al AO SV(SV2)-M075 750W — — — — Ad Al
2 SGMAV-06 550W Bis0.2/5000 50W _ A1 Al Al B0 _
<§( SGMJV(SGMAV)-08 | 750W — — — — Ad Al g Bis0.3/5000 100W B
5) SGM7J(SGM7A)-A5 | 50W <Z( Bis | Bis0.4/5000 130W A6 2
NS SGM7J(SGM7A)-01 | 100W - Al Al Al BO - w Bis0.5/6000 350W - - - - Al AO g
SGM7J(SGM7A)-C2 | 150W Bis1/6000 500W = o
3-7 | SGM7J(SGM7A)-02 | 200W A6 % Please contact NB for the coupling because the motor shaft length will be shortened.
SGM7J(SGM7A)-04 [400W - — — Al AO NB can provide other types of motor brackets. Please contact NB for details.
SGM7J(SGM7A)-06 |600W
SGM7J(SGM7A)-08 | 750W = = = = Ad Al
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NIPPON BENRING ACTUATOR
MOTOR BRACKET CONFIGURATIONS & APPLICABLE MOTORS

Table G-14 (1) Applicable Motors Table G-14 (2) Applicable Motors
BG15 | BG20 | BG26 | BG33 | BG46 | BG55 BG15 | BG20 | BG26 | BG33 | BG46 | BG55
Applicable motors Flange | P.G-36 | P.G-38 | P.G-40 | P.G-42 | P.G-44 | P.G-46 Applicable motors Flange | P.G-36 | P.G-38 | P.G-40 | P.G-42 | P.G-44 | P.G-46
~37 ~39 ~41 ~43 ~45 ~47 ~37 ~39 ~41 ~43 ~45 ~47
AR1 [J20 A6 — - - - - TS3692 []20 A6 — — — — —
AR2 028 | A3 A6 A6 = = = . phise TS3641 028 | A3 A6 A6 = — —
AR | AR46 42 — A5 A5 B1 - - o= motor TS3617 [J42 — A5 A5 B1 — -
AR6 []60 — — — A8 DO — E g TS3690 [156.4 — — — A5 — —
a AR9 85| - - - - D1 A4 2| < TS3682 020 | A6 — — — — —
step AZM1 [J20 | A6 — - = = = gz phgse TS3667 042 | — A5 A5 B1 - -
AZM2 C28 | A3 A6 A6 - - - S | hotor | 153624 F eo | - - - A8 DO -
AZ | AZM4 42 = A5 A5 B1 = = ] <§t TS3630 [186 — = = = D1 A5
AZM6 []60 — — - A8 DO - = TS3699N112 []28 A3 A6 A6 — — —
AZM9 [185 — — — - D1 A4 i-STEP | TS3699N172 []42 — A5 A5 B1 — —
o RKS54 42 - A5 A5 B1 — — TS3699N231(N232) | [[156.4 — — — A5 — —
2 RKT [ RKS56 060 | - = — [ A8 [ b0 | - o 753692 20 | A6 | - = = = -
s RKS59 185 — — — — D1 A4 § 8 Si servo TS3641 L128 A3 A6 A6 — — —
3 CRK51 120 A5 — — — — — 5 5 TS3617 (142 - A5 A5 B1 — -
= CRK52 (28 | A3 A6 A6 - - - gl g TS3653 [56.4| — - - A5 - -
wi g CRK CRK54 142 = A5 A5 B1 — = % o) SM-L5MH 128 A3 A6 A6 — — —
S |phase CRK56 060 - - — A8 | DO = 2 SM-02MH/ Caz | — a5 | as | si _ _
_ motor PK51 120 A5 — — — = — ¢ |Sisuper| SM-04MH
g PKP52 28| A3 A6 A6 - - - ? VTG s6.4| — - - A5 - -
9 .
= CVK | PKP54 []42 = A5 A5 B1 = —
§ (PKP) | PKP56 [156.4 — — - A5 — — % Please contact NB for the coupling because the motor shaft length will be shortened.
% PKP56[JF [J60 — = — A8 DO —
PK59 185 — — - — D1 A4
PKP21 [J20 A6 = — = — —
phgse CVK | PKP22 028 A3 A6 A6 — - -
motor | (PKP) [ PKP24 42 | — A5 A5 B1 = -
PKP26 [156.4 — - — A5 — -
SH528 [128 A3 A6 A6 — - -
- phgse Fs [ SM542 042 | - A5 A5 B1 - -
E motor SM560 [J60 — = — A8 DO —
=) SM586 185 — - - — D1 A5
e SH228 28| A3 A6 A6 — — —
Z| 2 SH142103H52| (142 | — A5 A5 B1 - -
@ |phase| F2 HosH712 [156.4] — = = A5 = =
103H782(connector type)| (160 — — — A8 DO —
w Ok-s5100 _[[J20| A6 = = — = -
= 5 [IK-S520] (128 | A4 — — — — — >
% phase motor [IK-S54[] []42 — A5 A5 B1 = = E'
] JK-S(M)56[1| (160 — — - A8 DO — 3_>|
F [K-M(G)5901| [J85 | — - - — D1 A5 S

NB can provide other types of motor brackets. Please contact NB for details.



NIPPON BENRING ACTUATOR
BG15

Figures inside( ) indicates mass of the motor mount adapter plate.

AO 42 A4 (Mass: 8g)
24.5 Recommended Coupling: 42 s
7 .2 XBW-15C2(Nabeya Bi-tech Kaisha) f 4-¢3 thru
T 295 LAD-15C(Sakai Manufacturing Co., Ltd.) 15 #5 C'bore.depth3
— | SFC-005DA2(Miki Pully Co., Ltd.) (opposite side)
2 i Al
HIIEE j[ @)= Rl
g /9 o — = —T-1 Bl % 2 3
o mT I |
% 0| 0 ] -
4-¢2.4 thru 25 o 2
A1 (Mass: 9g) AB (Mass: 4g)
Recommended Coupling: ‘ 42 6 295 Recommended Coupling: ) 42 3
XBW-15C2(Nabeya Bi-tech Kaisha) 1.5 90° 4-M2.5depth6 XBW-15C2(Nabeya Bi-tech Kaisha) 15 . 295 4-¢2.4 thru
SFC-005DA2(Miki Pully Co., Ltd.) W P.C.D.33 ] S 16 ?4-2 C_?Ofe;%egth2-2
L ‘© h“%ﬂ opposite side
r_d - s I
Te — IR A s
= R 8 — I o) o o
8 & 1§* —
=S -
['e)
@ 35 @
A2 (Mass: 8g) AB (Mass: 4g)
Recommended Coupling: | 42 6 Recommended Coupling: , 42 3
XBW-15C2(Nabeya Bi-tech Kaisha) 15, 49351t ___ XBW-15C2(Nabeya Bi-tech Kaisha) 15 . 295 4-a>22g{ thru =
LAD-15C(Sakai Manufacturing Co., Ltd.) W 465 C barecepnas W % 16 |/ ohe ez
SFC-005DA2(Miki Pully Co., Ltd.) . = P.CD28 2 ‘
- T - S —
s i IRZN
3 AN/a i 2
s 3.5 ©
A3 (Mass: 9g) ‘ a5 o 443 thru A7 Mass: 11g)
Recommended Coupling: s 29.5 %5 Clbore.depth3 Recommended Coupling: ) 42 6
XBW-15C2(Nabeya Bi-tech Kaisha) ==t (opposite side) XBW-15C2(Nabeya Bi-tech Kaisha) 1.5 4-¢3 thru
LAD-15C(Sakai Manufacturing Co., Ltd.) W LAD-15C(Sakai Manufacturing Co., Ltd.) R " $5 C'bore.depth3
SFC-005DA2(Miki Pully Co., Ltd.) ] = e (opposite side)
I | . s P.CD.13.6
—T e Y 8 ] =
. | @
[To} 25
N Q

Attach the motor to the motor mount adapter plate first.

d01vNLov
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NIPPON BENRING ACTUATOR

BG20

Figures inside( ) indicates mass of the motor mount adapter plate.

AO

219

FISH

|
¢20+8.05

4-¢3.4 thru

120 4-M3 depth6
39 P.C.D.29
I~

!
o @
q

)

% }Vg
< 32.4
40

»

A1 (Mass: 38g)
Recommended Coupling:
XBW-19C2(Nabeya Bi-tech Kaisha)
SFC-010DA2(Miki Pulley Co., Ltd.)

75 |

90° 4-M4 depth12

A3 (Mass: 39g)
Recommended Coupling:
XBW-19C2(Nabeya Bi-tech Kaisha)
SFC-010DA2(Miki Pulley Co., Ltd.)

75 |

A5 (Mass: 26g)
Recommended Coupling:
XBW-19C2(Nabeya Bi-tech Kaisha)
SFC-010DA2(Miki Pulley Co., Ltd.)

4-¢3.4 thru
¢6 C'bore.depthd
(opposite side)

AB (Mass: 10g)
Recommended Coupling:
XBW-19C2(Nabeya Bi-tech Kaisha)
SFC-010DA2(Miki Pulley Co., Ltd.)

¢5 C'bore.depth3
(opposite side)

A8 Mass: 12g)
Recommended Coupling:
XBW-19C2(Nabeya Bi-tech Kaisha)
SFC-010DA2(Miki Pulley Co., Ltd.)

49

4-M2.5 depth6

A9 Mass: 14g)
Recommended Coupling:
XBW-19C2(Nabeya Bi-tech Kaisha)
SFC-010DA2(Miki Pulley Co., Ltd.)

¢)20+8'05

4-¢3.4 thru

¢6.5 C'bore.depth3.4
P.C.D.28
(opposite side)

AA Mass: 46g)
Recommended Coupling:
XBW-19C2 (Nabeya Bi-tech Kaisha)
SFC-010DA2(Miki Pulley Co., Ltd.)

G-38

49
1.5
‘——
|
1

For configurations A5, A6, A9 and AA, attach the motor to the motor mount adapter plate first.

G-39

d01vNLov




NIPPON BENRING ACTUATOR
BG26

Figures inside( ) indicates mass of the motor mount adapter plate.

AO 52 AB(Mass:16g)
30.5 Recommended Coupling: 52 5_
10 4434 thy [‘+‘1 XBW-19C2(Nabeya Bi-tech Kaisha) [ 443 thry
. 4-M3 depth6 LAD-20C(Sakai Manufacturing Co., Ltd.) ¢5 C'bore.depth3

(opposite side)

X 1. >} PcbD33 SFC-010DA2(Miki Pulley Co., Ltd.)
-

#2475
37

16
#2275
23
30.4

2 25
g .
A1 (Mass:28g) A8 Mass:21g)
Recommended Coupling: 52 10.5 Recommended Coupling:
XBW-19C2(Nabeya Bi-tech Kaisha) XBW-19C2(Nabeya Bi-tech Kaisha) 52 6.

LAD-20C(Sakai Manufacturing Co., Ltd.)

LAD-20C(Sakai Manufacturing Co., Ltd.)
SFC-010DA2(Miki Pulley Co., Ltd.)

SFC-010DA2(Miki Pulley Co., Ltd.)

¢30+8.05

A3 Mass:24g) . A9 Mass:21g) )
Recommended Coupling: 52 10.5 90 4-M3 depth10.5 Recommended Coupling: 90
XBW-19C2(Nabeya Bi-tech Kaisha) - > P.CD45 XBW-19C2(Nabeya Bi-tech Kaisha) 52 6.

LAD-20C(Sakai Manufacturing Co., Ltd.) . LAD-20C(Sakai Manufacturing Co., Ltd.)

SFC-010DA2(Miki Pulley Co., Ltd.) 1 SFC-010DA2(Miki Pulley Co., Ltd.)

$6.5 C'bore.depth3.4
P.C.D.28
(opposite side)

38

30.4

ABS(Mass:32g) AAMass:a1g)

Recommended Coupling: 52 7 gg"g;r;:’e“mh - Recommended Coupling: S

XBW-19C2(Nabeya Bi-tech Kaisha) (opposité side) XBW-19C2(Nabeya Bi-tech Kaisha)

LAD-20C(Sakai Manufacturing Co., Ltd.) LAD-20C(Sakai Manufacturing Co., Ltd.)

SFC-010DA2(Miki Pulley Co., Ltd.) SFC-010DA2(Miki Pulley Co., Ltd.) 11
'e) 'e)

For configurations A5, A6 and A9, attach the motor to the motor mount adapter plate first.

d01vNLov
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ACTUATOR
BG33

Figures inside( ) indicates mass of the motor mount adapter plate.

59 .
AOD : AB (Mass:215g) 4-M5 deptn10 9%’
59 4-M4 depth8 4-M3 depth8 Recommended Coupling: | 59 10 P.C.D.70
34 10 FEbae P.C.D.37 XBW-27C2(Nabeya Bi-tech Kaisha) ‘ s
.C.D. L .5
9 - _
N s} 153 g
= [E g e [T el
- s N Qo RIS o U
© ' = L
[ J 40
S 2-M4 depth8 50 =
A1 (Mass:66g) A7 (Mass:215g) 50 10 4-M4 depth10 90’
Recommended Coupling: . Recommended Coupling: ‘ P.C.D.70
XBW-25C2(Nabeya Bi-tech Kaisha) 59 10 g XBW-27C2(Nabeya Bi-tech Kaisha) Lyl 35
LAD-25C(Sakai Manufacturing Co., Ltd.) L 3575 N
SFC-020DA2(Miki Pulley Co., Ltd.) 1 s ] — 7
- 1 ol o
— , L gl |2 EE= AR
sy U [FgRH 8
— u - 1

A2 Mass:67g) A8BMass:212g)

Recommended Coupling: 59 9 Recommended Coupling: go
XBW-25C2(Nabeya Bi-tech Kaisha) 35 g-'(\:ﬂ% itmo °0" XBW-25C2(Nabeya Bi-tech Kaisha)* 3 g
LAD-25C(Sakai Manufacturing Co., Ltd.) g e LAD-25C(Sakai Manufacturing Co., Ltd.)* A

59 10

o

4-M4 depth10

.|

SFC-020DA2(Miki Pulley Co., Ltd.) 1 n SFC-020DA2(Miki Pulley Co., Ltd.)* il {
*Please contact NB if you are
— _ A using aSTEP motor Z L1 R %
NEE (Oriental Motor Co., Ltd.). A
— u |
~

A3(Mass: 1338g) B1Mass:111g)
Recommended Coupling: 59 10 Recommended Coupling: 59 7
XBW-25C2(Nabeya Bi-tech Kaisha) 3 24 daln10 %0’ XBW-19C2(Nabeya Bi-tech Kaisha) 4-93.4 thru ‘ 59 ‘

$6.5 C'bore.depth3.5

So e o 31
by (opposite side) ’9‘

LAD-25C(Sakai Manufacturing Co., Ltd.)

SFC-020DA2(Miki Pulley Co., Ltd.)

ABMass:125g)
Recommended Coupling:

| §o Recommended Coupling: 59 10
XBW-25C2(Nabeya Bi-tech Kaisha) il 25 4-M4 depth7 47.14 XBW-19C2(Nabeya Bi-tech Kaisha) 4-M3 depth6
LAD-25C(Sakai Manufacturing Co., Ltd.) ]r ‘2, D

—
\ LAD-25C(Sakai Manufacturing Co., Ltd.) 9 P.CD.48
SFC-020DA2(Miki Pulley Co., Ltd.) E(:
- N
- S
' N . it
= —+
JR— [HBRH

For configurations B1 and B2, attach the motor to the motor mount adapter plate first.
G-42 G-43

LAD-20C(Sakai Manufacturing Co., Ltd.)
SFC-010DA2(Miki Pulley Co., Ltd.)

Eea=
[FgRH

42
31
I
|

I.—|—$—|—.I—4
28
¢50+8.05
54

B2Mass:167g)
59 7

59

d01vNLov

1 |
T
$28
[156.4
47.14

5.2




ACTUATOR

BG46

Figures inside( ) indicates mass of the motor mount adapter plate.

AO

Recommended Coupling: 85.5
XBW-25C2(Nabeya Bi-tech Kaisha) 51 12.5
LAD-25C(Sakai Manufacturing Co., Ltd.) e ~ 3.5
SFC-020DA2(Miki Pulley Co., Ltd.) T
2 ©
— ae S i | Y
Mk

85
90°
8-M4 depth8 60°
P.C.D.60 (/‘\7
wn
[} -
[}
N‘17
™
63

A1 (Mass:103g)
Recommended Coupling:
XBW-34C3(Nabeya Bi-tech Kaisha) 85.5 8
LAD-30C(Sakai Manufacturing Co., Ltd.)

T

4-M5 depth8
P.C.D.70

BO

Recommended Coupling:
XBW-25C2(Nabeya Bi-tech Kaisha)
LAD-25C(Sakai Manufacturing Co., Ltd.)
SFC-020DA2(Miki Pulley Co., Ltd.)

85.5

12.5

¢$30H8

4-M4 depth8

co

Recommended Coupling:
XBW-25C2(Nabeya Bi-tech Kaisha)
LAD-25C(Sakai Manufacturing Co., Ltd.)
SFC-020DA2(Miki Pulley Co., Ltd.)

85.5

125

$30H8

Recommended Coupling
(200W-400W):

XBW-34C3(Nabeya Bi-tech Kaisha)
SFC-030DA2(Miki Pulley Co., Ltd.) T
(750W): 5
XBW-39C2 — 7 —11r 1| e
(Nabeya Bi-tech Kaisha) °
SFC-040DA2 L

8o

(Miki Pulley Co., Ltd.) L

SFC-030DA2(Miki Pulley Co., Ltd.)
©| | o
e 1T 88
<
A2 (Mass:106g)
Recommended Coupling: 4-M4 depth8
XBW-34C3(Nabeya Bi-tech Kaisha) 85.5 8
LAD-30C(Sakai Manufacturing Co., Ltd.)
SFC-030DA2(Miki Pulley Co., Ltd.)
© ﬁc N
- - J— 1 H ||| ©
S 8|0
iy
A3Mass:448g) 855 5

DO

Recommended Coupling:
XBW-27C2(Nabeya Bi-tech Kaisha)
LAD-25C(Sakai Manufacturing Co., Ltd.)*
SFC-020DA2(Miki Pulley Co., Ltd.)*
*Please contact NB if you are

using aSTEP motor

(Oriental Motor Co., Ltd.). ~—-——-

85.5

125

$36H8

4-M4 depth8

A4 (vass:628¢g) 55 0
Recommended Coupling:
XBW-39C2(Nabeya Bi-tech Kaisha)

SFC-040DA2(Miki Pulley Co., Ltd.)

8o

D1 (Mass:a35g)
Recommended Coupling:
XBW-34C3(Nabeya Bi-tech Kaisha)*
LAD-35C(Sakai Manufacturing Co., Ltd.)*
*Please contact NB if you are
using aSTEP motor

(Oriental Motor Co., Ltd.).

$6073%

185

4-M5 depth10

10.5]

G-44

G-45

d01vNLov




NIPPON B=eNRING

BG55

Figures inside( ) indicates mass of the motor mount adapter plate.

A4 (Mass:449g)
Recommended Coupling:
XBW-39C2 (Nabeya Bi-tech Kaisha)*
LAD-40C (Sakai Manufacturing Co., Ltd.)*
SFC-035DA2(Miki Pulley Co., Ltd.)*
*Please contact NB if you are
using aSTEP motor

(Oriental Motor Co., Ltd.).

94

2.5

$6073%

185

10.5

4-M6 depth12

AB (Mass:449g)
Recommended Coupling:
XBW-39C2 (Nabeya Bi-tech Kaisha)

LAD-40C (Sakai Manufacturing Co., Ltd.)*
SFC-035DA2 (Miki Pulley Co., Ltd.)
*Please note that the motor's

maximum torque should be -

set within the coupling’s

allowable torque.

T
$50
¢60°8%

185

10.5]

AO 94
4-M5 depth10
Recommended Coupling: 59 o 174 W
XBW-34C3(Nabeya Bi-tech Kaisha) 22 | <§
LAD-35C(Sakai Manufacturing Co., Ltd.) hs)
SFC-035DA2(Miki Pulley Co., Ltd.)
J.T:‘&IE’}J © o
! I NI
—+13 N T
N o
™|
A1 (Mass:329g) 94 12 4-M6 depth12 .,
Recommended Coupling: _| 35 P.C.D.90 90
XBW-39C2(Nabeya Bi-tech Kaisha) |
LAD-40C(Sakai Manufacturing Co., Ltd.) )
SFC-040DA2(Miki Pulley Co., Ltd.) .
o §° Q
R SN o4 N <]
ry rg O
@
A2 (Mass:333g) 04 12 4-M5 depth12
Recommended Coupling: 35 P.C.D.90
XBW-39C2(Nabeya Bi-tech Kaisha)
LAD-40C(Sakai Manufacturing Co., Ltd.)
SFC-040DA2(Miki Pulley Co., Ltd.) N
ol | o
g e
<
@
A3 (Mass:399g) 94 12 4-M6 depth12 %0
Recommended Coupling: 35  P.CD.100
XBW-39C2(Nabeya Bi-tech Kaisha)
LAD-40C(Sakai Manufacturing Co., Ltd.)
SFC-040DA2(Miki Pulley Co., Ltd.)
gzl s
2 8|0
Y

G-46

G-47

d01vNLov




ACTUATOR
EXPOSED BRACKET RO

The ball screw shaft end is exposed with the exposed bracket RO type. Please fabricate an original
bracket in case the standard brackets are not applicable. RO type is applicable with cover and with

Sensors.
BG 1 5 BG33 4-M4 depth8
245 16 34 2 (helical inserts)
8 4 12.5 29.5 14 59
9| o \ 27
! 4-M2.5 depth6 14 & |
o B i &
@ 2 | | | ] O &
3 3 iy 2 N o o
1 e | it o > 39
e I RN < N~ [N S <
—  — ——Z5 - [ o~ —+— T 5 N # 8 A ¢ @(
q Y
L o
Y o |
< 0
o
Mass is 0.04kg less than the mass in the table on page G-16. 30 Mass is 0.1kg less than the mass in the table on page G-22, 24.
BG20 - BG46 51
8 4 4-M3 depth6 39 20,8 85
28
14 16 © 4-M5 depth10 40
© 18l & (helical inserts)
I 8 % | — © ‘ \ 1
= 3 | ! K mV Y
H 2 © ; ] bl ,@, ﬁ . ™ 3
7,7,4@,7ttg, 1 p— 0‘2 © — = I ol © ©
] © o S ]
o . = © ‘ o ® o6 &
™
z 40 =} 86 3
Mass is 0.04kg less than the mass in the table on page G-18.
Mass is 0.3kg less than the mass in the table on page G-26, 28.
30.5
BG26 BG55
19 4 4-M3 depth6 49 %
- ep
16.5 20 27_, 3 45
10| € 29 @ 4-M5 depth10 ‘
1 T 12 B ‘ T 2o X (helical inserts) \
| S \b ‘ = - "5 j_INA ! ¢ _I_ >
| H (@)
— @ o N N~ = ‘ @ Q @ N c
—— THEET 1§ . @ 8 5 R — e © -@ N § s
-1 9 o I N g
- R ~ © © o | S — [l <+ s
|
X‘; ! ™ x’} T g
50 o 100

Mass is 0.08kg less than the mass in the table on page G-20. Mass is 0.3kg less than the mass in the table on page G-30.
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NIPPON B=eNRING

RETURN PULLEY UNIT

Return pulley units in which a motor is connected with a timing belt are available for BG type. Its return
structure allows the reduction of total length (available for BG33 and BG46).

BG33
direction code
tension plate 5

3

(18)

<
2 N
!
U — -
mounting ) mo_unting
direction code = o dIFTCtlon code
0 =

€@,

{ @)‘%@

tension plate is
not exposed

Te=2.0 N mounting
d=1.1 mm direction code
Belt tension=29 N

Belt unit mass=0.015kg/m
Tension of belt

cross section A-A

1.This drawing shows RA for MSMAQ1(Panasonic).
2.Installation position of Pulley Unit can be selected at 90° intervals (mounting direction code).
3.Applicable with cover and with sensors.
Precaution for applying H type sensors
When the motor is positioned at direction 3 or 9, H type sensors interfere if mounted on the side of
motor.
H type sensors must be mounted opposite to the motor.
4 .Tension plate can be built in and is not exposed. (not applicable to RC)
5.0.2kg is added to the mass on page G-22 ~ 25.
6.Inertia is added 2.22x10-°kg - m? to the value of Table on page G-22 ~ 25. (motor inertia not included)
7.Part number structure BG33 s sk s- 3% sk sk %/ Y ve[ ]
Yeve: Symbol of applicable motor bracket (refer to Table G-15)
[J: Mounting direction code (refer to cross section A-A)

Table G-15 Applicable Motor

motor . motor shaft
e applicable motors output flange sl
RA Panasonic MINAS SERIES 50~100W [138 ¢8
YASKAWA
ELECTRIC SIGMA SERIES 50~100W 140
MITSUBISHI
RB ELECTRIC MELSERVO SERIES 50~100W []40 ¢8
SANYO
DENKI SANMOTION Q1 SERIES 50~100W 140
RC 5 PHASE STEPPING MOTOR — 42 »5

G-50

ACTUATOR

B G 4 6 mounting
direction code 31
3 20|
tension plate A T
=

1
(25)
\\‘ L
p

34
=
8
/’
7
=<

160

il N /$|
mounting I A mounting
direction code
6

94

67

102
—1

—

direction code
0

70
N
86

31
®
il

tension plate is
2034 | Not exposed

[

Te=2.9 N
d=1.6 mm
Belt tension=44 N mounting

Belt unit mass=0.023kg/m
Tension of belt

direction code
9

cross section A-A

1.This drawing shows RA for MSMAO2(Panasonic).
2.Installation position of Pulley Unit can be selected at 90° intervals (mounting direction code).
3.Applicable with cover and with sensors.
Precaution for applying H type sensors
When the motor is positioned at direction 3 or 9, H type sensors interfere if mounted on the side of motor.
H type sensors must be mounted opposite to the motor.
4 .Tension plate can be built in and is not exposed.
5.0.7kg is added to the mass on page G-26 ~ 29.
6.Inertia is added 1.24x10-5kg - m? to the value of Table on page G-26 ~ 29. (motor inertia not included)
7.Parts number structure BG46 s s s - % s s 5% /Yy []
Yr¥<: Symbol of applicable motor bracket (refer to Table G-16)
[J: Mounting direction code (refer to cross section A-A)

Table G-16 Applicable Motor

motor . motor shaft
e applicable motors output flange e
RA Panasonic MINAS SERIES 200W [160 ¢11 E
YASKAWA c
ELECTRIC SIGMA SERIES 200W []60 g
MITSUBISHI o
RB ELECTRIC MELSERVO SERIES 200W [Je0 ¢14
SANYO
DENKI SANMOTION Q1 SERIES 200W []60
RC 5 PHASE STEPPING MOTOR — 160 ¢8

Return pulley units is available for sizes other than BG33 and BG46. Please contact NB.

G-51



NIPPON BENRING ACTUATOR

LOW HOUSING

NB provides low housing with actuators. The height of housing is lower than the block. When the length of
workpiece exceeds the guide block, it will interfere with standard housing. It is recommended to take low
housing when long work is mounted.

Please note that the height of motor bracket cannot be lower any more.

0
X
Q
BG15 s 8
6 _
< % 7 &8 — @
% : M E o %=
S - o = » —
NP S i) -
B g 1, 4F T : -
0 I .
oo] B2
o ‘ | o
‘Mass is 0.005kg less than the mass on page G-16. ‘Mass is 0.02kg less than the mass on page G-22, 24.
o
BG20 %
8 13
o
B _
° = 8 @ <
Q 2 <
s 2 M S e
L ~ (e}
T el 0
N R = <
@ - £ N
+ < @ i <
‘ c L i
——
™
O'T L 86 J g]
Mass is 0.01kg less than the mass on page G-18. -Mass is 0.05kg less than the mass on page G-26, 28.
10 15
ql _
g S I 0
s ey B
= Q ‘ _Eé é
& o . [ R
D Qo
2 ;L - o5 N :
S| =
wT ® z
o @ 9
*Mass is 0.02kg less than the mass on page G-20. L %
o
0 o
o
100

‘Mass is 0.1kg less than the mass on page G-30.
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ACTUATOR
BG15

i ; ) ) A(1 long block) 413 deptng,/ APM-D3B1 (AzoiD
BG type can be specified with a cover or bellows for dust prevention. Bellows are securely fixed for various 13 48

installation methods in positioning and directions. Sensor for bellows is limited to K (proximity sensor) type

only, which is pre-installed at proper positions.
Please pay attention to the stroke limit of BG with bellows that is shorter than the standard stroke limit.
— Position of Sensor Cable Outlet —

The positions of the outlet for sensor cables can be selected as Figure G-14 shows. B} == ﬁ&ji}
Figure G-14 Position of Sensor Cable Outlet -
( R

JEN JMN OT2sensor  fieee

PORG1 sensor (different frequency type)

APM-D3B1(Azbi) | |75

I vide rail length APM-D3B1F (Azbil)
5| -6 BT 1/2 stroke limit 1/2 stroke limit
& Heode & e é . (MIN) 23 (MIN)
i I A
& lodef © q—@:@ i o,
JER BG15, 20, 26 ﬁ
i pinin ji
L & & -
i @
. 1/2 stroke limit 172 stroke limit
+ + (MIN)__ .. 57 __(MIN)
JEL BG33, 46, 55 JML
L * The above drawing shows the J*L position. The sensor rail is reversed for the J*R position. )
_C_
part number structure for bellows
1. J (for the first symbol)
2. Specification of the position of the sensor cable outlet
Please select the motor side or the housing side.
M: motor side E: housing side (end plate side)
3. Specification of the position of the sensor rail
Please select the right hand or the left hand. 07
R: on the right from the motor _side 26.5(20.5) ga4(724) \|265(205)
L: on the left from the motor side _ : : _
*N for BG15, 20, and 26 since the sensors are mounted on both the right and left hand. view © cross section A—A view B (motor bracket A)
4. JNN for without sensors
5. Sensor type is K (proximity sensor) type only (APM-D3 series: Azbil).
— Sensor Timing Chart —
The following chart shows the standard sensor arrangement. 1.The drawings show the "JMN" configuration. rail L 1 long block 2 long blocks
Figure G-15 Sensor Timing Chart 2.The numbers in the parentheses are the length stoke imit_|efiective stk MIN | stokelimit _|efiecive stoke] MIN!
( o R dimensions when sensors are not selected. 75 - - - - - - - B
ﬁstque “mltk 3.Please refer to page G-16 for dimensions that _100 = = = = = = = 2
A_| effective stroke | A part number A B are not shown on the drawings. 125 | 113 | 43| 33 |295] — — - 3
motor side BG15 5 8 4.material of bellows: composite resin sheet 150" | 138 | 60 ] 50 [33.5| 40 | 30 [265 O
B — (glossy black) 175 163 85| 75 [33.5]| 59 49 | 29.5
0T2 sensor [ OFF BG20 5 8 200 | 188 | 100 | 90 [385] 76 | 60 |33.5
8";": BG26 5 13 * The rail mounting holes at the center cannot be used for the rail length 150 with two long blocks.
PORG1 sensor ]_
ON BG33 10 13
0.T.1 sensor 8ZF BG46 10 13
L ) BG55 10 13
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BG20

BG26

ACTUATOR

0.T.1sensor 0.T.1sensor
A(1 long block) 4-M4 depthg /APM-D3B1 (Azbil) A(1 long block) 4-M4 depth10 /APM-D3B1 (Azbil)
55 175, L 58
A 30 A
= ) A
i i ) R vt
R i e i =)
i S e e T S L IR JRIHIE o
= = =
e o T Tlles-o T T,
e T —_— 3
e e SR T muyuni s SIS mpn TS
R ——y e e 1 NS 10 i S O
TR A R N RS AT N N (T R N
ol A T N )
012 A 7.5 | |™\_PORG1 sensor (different frequency type) 0.T.2 Senso(r ) 75 quide rail length Wl === 7.5_| [>_PORG1 sensor different frequency type)
T.2 sensor o rai APM-D3B1F (Azbil APM-D3B1 (Azbil APM-D3B1F (Azbil)
APM-D3B1 (Ao guide rail length 3B1F (Azbil)

1/2stroke limit 1/2stroke limit

(MIN) 1/2stroke limit 44 1/2stroke limit . (MIN)

(MIN), 33 (MIN)
e —--- 14
o T T . c. g ] Ll
Lo o X 11 |-® . -5 |
=== Hi % L

sensor dog width 10

. 4-M4 depth8 .
B(2 long blocks in close contact) _ 40 A B(2 long blocks in close contact)
NRNEINEN i ‘ mrrbrm
R A it
e | J[ T
%H:m@::i‘@*%@)@@*w 7@5
g e e e £ e e S = -
o[ 1@ e -0 ¢ e -epp] ol
4 | i
R | R
! Q A
1/2stroke limit /2stroke limit 1/2stroke limit 1/2stroke limit
(MIN) 71 (MIN) (MIN) 106 (MIN)

. M IV 5 R ‘ MVE] B
HE = 1 S " — - = - 3= -—
—= i E *f"%t%;ﬁg e - - \ = P —cE 2 = ! t

sensor dog width 10

sensor dog width 15J ‘ L

106(88)
o e ! e —I~  I——
2 e -1 3= ® 1 @
% ] Lobeie:
o L 50| 3
0.7 A A 0.7 0.7 150 | 0.7 Sl
26.5(20 26.5(20 28(19 28(19
view C 265(20) 94.4(81.5) # view B (motor bracket AO) view C (19) 107.4(89.4) (9) view B (motor bracket AQ)
- cross section A—A - cross section A—A
1.The drawings show the "JMN" configuration. rail L 1 long block 2 long blocks 1.The drawings show the "JMN" configuration. rail L 1 long block 2 long blocks
2.The numbers in the parentheses are the length stokelimit_|efiectivestike] MIN | stokelimit _|efiective stoke| MIN 2.The numbers in the parentheses are the length stoke imit_|efiective stk MIN | stokelimit _|efiecive stoke| MIN!
dimensions when sensors are not selected. 100 — - - — — — — dimensions when sensors are not selected. 150 | 138 53 43 | 26.5| — - - B
3.Please refer to page G-18 for dimensions that _150 | 138 58 | 48 |295| 32 | 22 | 235 3.Please refer to page G-20 for dimensions that 200" | 188 97 87 1295| 41 31 (265 ¢
are not shown on the drawings. 200 | 188 | 100 | 90 [335] 70 | 60 |29.5 are not shown on the drawings. 250 | 238 | 129 | 119 |385| 85| 75295 =X
4.material of bellows: composite resin sheet * The rai mounting holes at the center cannot be used for te rail length 150 with two long blocks. 4.material of bellows: composite resin sheet 300 | 288 | 169 | 159 | 43.5| 127 | 117 | 33.5 O

(glossy black) (glossy black) * The rail mounting holes at the center cannot be used for the rail length 200 with two long blocks.
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ACTUATOR

BG33 BG33

A(1 long block) A5 depth1 C(1 short block)
14 L 65 14 L . 65
( 2-M5 depth10 N A "‘

—rr

75| NS 7.5
guide rail length guide rail length
(MIN) 1/2stroke limit 54 1/2stroke limit (MIN) (MIN) 1/2stroke limit 28.5 1/2stroke limit (MIN)
— ‘ ,,,,,, s sy I
£ "TF A B c. ‘f-F e ——— & B
< Q ! = = =T TH =Tl
‘ ; ‘ ‘ Al e [/ 4 L I B B N S
012 sonsor |/ sensor dog width 15 | _ \ 0.T.1sensor 012 sorsor sensor dog width 15] |
APM-D3B1 (Azbil) PORG1 sensor (different frequency type) APM-D3B1 (Azbil) APM-D3B1 (Azbil) PORG1 sensor (different frequency type) /?PTNr SbeQS?r(A bil)
APM-D3B1F (Azbil) APM-D3B1F (Azbil) i !
B(2 long blocks in close contact) 100 4M5 depth10 D(2 short blocks in close contact),_ 50 _ 4-M5 depth10
1
e J— PR - - |
[ I ! /£ N I - ] —— |11 L
e—— e ===
©L©$©L©- © © | g;‘— T & © | é% =
—f — b - — = | , RN
@i@%w@ & & [ gis s M s e+
+ i +- E = - T Jeei—— —r——————— 4
‘ A e !
(MIN)___1/2stroke limit 130 1/2stroke limit___ (MIN) (MIN) __1/2stroke limit 80 1/2stroke limit____ (MIN)
| o) I
<. I S 1 Aspet———— 11 | B c F — T B
i = i i - T == T -
| L = + L s S I ——— +
sensor dog width 15 sensor dog width 15
© 107(98)
§ g
(a\)
07| | 0.7 07 49 |2
iew C 28019k 10841000 view B (motor bracket AQ) 28(19)/ 108.4(99.4)
view . .
== cross section A—A view C cross section A—A view B (motor bracket AQ)
1.The drawings show the "JML" configuration. — rail L 1 long block 2 long blocks 1.The drawings show the UML' configuration. ~ rail L 1 short block 2 short blocks
The cross sections become reversed when "J  length stoke imit [efiective stoke| MIN | shoke fmit |effectie stoke| MIN The cross sections become reversed when "J  length stoke imit [efiective stoke| MIN | shroke fmit |effectiestoke| MIN
*R" is selected. 150 — - — — — - — *R" is selected. 150 | 138 | 68.5| 48.5|26.5| — - — B
2.The numbers in the parentheses are the 200, 188 79 59 | 335 — = = 2.The numbers in the parentheses are the _200 | 188 [104.5| 84.5| 33.5| 67 47 [ 265 ¢
dimensions when sensors are not selected. 300" | 288 | 159 | 139 | 43.5| 103 | 83 | 33.5 dimensions when sensors are not selected. 300 | 288 |184.5|/164.5| 43.5] 143 | 123 | 38.5 X
3.Please refer to page G-22 for dimensions that 400 | 388 | 237 | 217 | 54.5| 183 | 163 | 43.5 3.Please refer to page G-24 for dimensions that 400 | 388 [262.5|242.5| 54.5 | 211 | 191 | 545 O
are not shown on the drawings. 500 488 | 317 | 297 [ 64.5| 261 | 241 | 54.5 are not shown on the drawings. 500 | 488 [342.5|322.5|64.5| 291 | 271 | 64.5
4.material of bellows: composite resin sheet 600 588 | 395 | 375 | 75.5 | 341 321 | 64.5 4.material of bellows: composite resin sheet 600 | 588 |404.5|384.5| 83.5 | 369 | 349 | 75.5
(glossy black) * The rail mounting holes at the center cannot be used for the rail length 300 with two long blocks. (glossy black)
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BG46 BG46

A(1 long block) C(1 short block)
19, L _ 915 19 L . 915
4-M5 depth10 46 ( 2,7, 2-M6 depth12 T
*’—f—r A
4-M6 depth12 30 © AL | "g 7777777777777 -
= B I 11— . — i
I - - +o = T 7.7 .
f\ i —— 0 E——
| = | - If |
I I o & 4] é 1t 3 e P ,;,J,
,,,,,,,,,,,,,,,, R
72- [ R R 2
guide rail length
(MIN),_ 1/2stroke limit 81 1/2stroke limit ___(MIN) ‘—T—T—T—T—“MIN) 1/2stroke limit 435 1/2stroke limit__ (MIN)
s 1 N Y Y
W I [ T e TS I S 1L I B
c ) L =Yl B —Z= 4 S ry AL L e — L P -
~e % 1 L F -2 @ e e M [ echrt—me |
o ‘H HH | B 7+ FHH R + I i :
- = ‘[ sensor dog width 15/ '
B ' 0.T.2 sensor O.T.1sensor
QJMQ_SSB?TAZND sensor dog width 15J : O.T.isensor APM-D3B1 (Azbil) PORG?1 sensor (different frequency type) APM-D3B1 (Azbil)
PORG1 sensor (different frequency type) APM-D3B1 (Azbil) APM-D3B1F (Azbil)
APM-D3B1F (Azbil)
. . 4-M6 depth12
B(2 long blocks in close contact) 100 _4-M6depth12 D(2 short blocks in close contact) -89 ‘:o A
| e — e — SN T /A~ i R—
777777777 | B i ———— e B
1 © < H A H <t © H
_ 7*7”‘*‘**7*7****‘ e 7 7,77,4r, | \’_73 ‘;
I o & 4 @‘ék Jﬁ{n @‘ék | 5 o ,;,J,
|
(MIN)_ 1/2stroke limit 116 1/2stroke limit___(MIN)
S | . [
i e R 1 e
C C_ rTw p—— 51 1 P S N 1 i i S — i I B
- G e Hi | R e (T =—h e i i
U‘ ! [+ i [ K + | |
" sensor dog width 15| '
145(136)
1
. [oo]
©
® : e |

0.7 0.7
view C 24(25) 146'4(1_37'4) view B (motor bracket AO) view C 34(29) 146'4(1_37'4) view B (motor bracket AO)
- cross section A—A - cross section A—A
1.The drawings show the "JML" configuration. rail 1 long block 2 long blocks 1.The drawings show the "JML" configuration. rail 1 short block 2 short blocks
The cross sections become reversed when "J  length L stoke imit [efiective stoke| MIN | shoke fmit |effectie stoke| MIN The cross sections become reversed when "J  length L stoke imit [efiective stoke| MIN | shoke lmit |effectiestoke| MIN
*R" is selected. 340" | 328| 192 | 172 | 33.5| 97 77 | 26.5 *R" is selected. 340" | 328[219.5[199.5| 38.5] 165 | 145 | 29.5 &
2.The numbers in the parentheses are the _ 440 428 | 272 | 252 | 43.5| 183 | 163 | 33.5 2.The numbers in the parentheses are the _ 440 428|309.5|289.5| 43.5| 247 | 227 | 38.5
dimensions when sensors are not selected. 540 | 528| 364 | 344 | 47.5| 263 | 243 | 43.5 dimensions when sensors are not selected. 540 | 528|387.5/367.5| 54.5| 337 | 317 | 43.5 >
3.Please refer to page G-26 for dimensions that _640 | 628| 450 | 430 | 54.5| 355 | 335 | 47.5 3.Please refer to page G-28 for dimensions that 640 | 628|467.51447.5| 64.5| 415 | 395 | 545 O
are not shown on the drawings. 740 728| 530 | 510 | 64.5| 441 | 421 | 54.5 are not shown on the drawings. 740 728[545.5|525.5| 75.5| 495 | 475 | 64.5
4.material of bellows: composite resin sheet 840 828| 608 | 588 | 75.5| 521 | 501 | 64.5 4.material of bellows: composite resin sheet 840 828645.51625.5| 75.5| 573 | 553 | 75.5
(glossy black) 940 928| 686 | 666 | 86.5| 599 | 579 | 75.5 (glossy black) 940 928|723.5/703.5| 86.5| 651 | 631 86.5
1,040 [1,028| 774 | 754 | 92.5| 677 | 657 | 86.5 1,040 [1,028|803.5(783.5| 96.5| 751 | 731 86.5
1,140 [1,128| 866 | 846 | 96.5| 765 | 745 | 92.5 1,140 [1,128)|881.5/861.5/107.5| 831 | 811 96.5
1,240 [1,228| 944 | 924 |107.5| 857 | 837 | 96.5 1,240 [1,228)|981.5[961.5[/107.5| 909 | 889 |107.5
* The rail mounting holes at the center cannot be used for the rail length 340 with two long blocks. * The rail mounting holes at the center cannot be used for the rail length 340 with two short blocks.
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ACTUATOR
BG55 | SENSOR

A(1 long block)

Photomicro sensor or proximity sensor can be attached to the BG actuator with our optional sensor-mounting
rail (the same length as the guide rail length). Tapped holes are machined on both sides of the guide rail,
allowing attachment of sensor to either side. Standard positioning (without special instruction from customer)
would be to the left of the motor mount end. Sensor option includes the items that are listed below.

Three types of sensor rail are available. (see Figure G-16) For details, please refer to page G-63~73.

iR Depending on sizes, some sensor rail are not available.(See Figure G-16)

guide rail length = : Table G-17 NPN Sensor
Sl sensor type BG15 | BG20 | BG26 | BG33 | BG46 | BG55
(MIN) 1/2stroke limit 95 1/2stroke limit (MIN), s slim/compact type _ | PM-L25 [3pcs]” EE-SX674 [3pcs]?
T photomicro sensor (SUNX) (OMRON)
B H close contact capable EE-SX671 [3pcs] 2
- photomicro sensor (OMRON)
0.T.2 sensor / sensor dog width 15 ‘ ‘ 0.T.1sensor i APM-D3B1 [2pcs] !
- —J_L - proximity sensor £
APM-D3B1 (Azbil) PORGH sensor different frequency type) APM-D3B1 (Azbil) K N.C.contact) 3 APM-D3B1F  [1pc] e
( contact)
APM-D3B1F (Azbil) (Azbil)
. *1 : length of cable: 1m
B(2 long blocks in close contact) 4-M8 depth16 *2 1 3 pcs of sensor connector EE-1001 (OMRON) will be attached
140 0 *3 i normal close contact
&- A *4 : different frequency type
rﬁé (3 & oﬂ‘o ‘ o‘o‘u (3 E:
—_— - e jE R Fi R il
W 73 - ’T‘ ‘ ’ﬁ ‘ ’ igure G-16 Sensor rai
pas— DR ===t = sensor rail 1 sensor rail 2 sensor rail 3
8 Al sensor 7 19 56
rail No. - 2
(MIN)_ 1/2stroke limit 218 1/2stroke limit (MIN) gﬁ < 33 9
2 iy o ] [19) ‘ ‘ ‘
C - B 3 0 P ~| ©| oﬂ* ‘ ‘ ‘ m”
X = o e I b
[llteliep] - - o ! i
part numbe R S 12 o4.4
o 166(155) Al 15 27.4
Q)
@ © o BG15 O X X
. . o BG20 O X x
07 07" 775 g} BG26 O X <
385(27.5) 1/ 4 156,41 225 BG33 O O ®)
view C view B (motor bracket AO) BG46 o o o
— cross section A—A BG55 O O O
1.The drawings show the "JML" configuration.  rail L 1 long block 2 long blocks )
The cross sections become reversed when "J  length stokelimit|efeciiesiole] MIN | stokelimit [efiectiestole] MIN Sr\'/\‘Tbof'S for wnhoudt sensor s . .
" after sensor code option indicates with sensor parts except for sensor. >
*R'is SeIeCteq 980 9681 734) 714l 75.51 633 | 613 | 64.5 Sensor rail and sensor dog according to sensor code are attached. =}
2.The numbers in the parentheses are the _1,080|1,068| 812| 792| 86.5| 711 | 691 | 75.5 Z
dimensions when sensors are not selected. 1,180 1,168 912| 892| 86.5| 789 | 769 | 86.5 sensor code S H K SN HN KN Zl_>|
3.Please refer to page G-30 for dimensions that _1.280] 1,268| 992| 972| 96.5| 889 | 869 | 86.5 sensors (and sensor connectors) O O O X X X Q
are not shown on the drawings. 1,380 1,368] 1,070/ 1,050]| 107.5] 969 | 949 | 96.5 sensor rail (and sensor mounting plates) O O O O O O
4.material of bellows: composite resin sheet sensor dog O O [©) O O O
(glossy black)

Notes The sensor mounting plates are also provided when needed.
The sensor mounting plates are mounted on the sensor rail when shipping.
Screw for mounting sensor is not provided.
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NIPPON BENRING ACTUATOR

BG15 BG20

K Specification (Proximity Sensor)

—Without Top Cover— S Specification (Compact Photomicro Sensor)
out Top Covel proximity sensor (different frequency type) —Without Top Cover— photomicro sensor sensor dog
APM-D3BTF sensor rail 1
proximity sensor sensor dog
sensor rail 1 N
e
3 ©
% 5 = ) b |
ol T > ] Y . i o J .
0 J \_ - I for guide rail length 75 = ﬁ 15 5 sensor mounting plate
| min8_ 6l5 (both sides of the guide rail) =
(combination with the diferent frequency tye) — 5 20
—With Top Cover— sensor do|
10 sensor rail 1
—With Top Cover— sensor dog
10 sensor rail 1 X o
3 - ©
0077 - A
9 T Accessories ) 15 5 sensor mounting plate
5 —l
! for guide rail length 75 part name qty 20
6 5‘ (both sides of the guide rail) photomicro sensor:PM-L25 (SUNX) 3 pes
127 sensor mounting plate 3 pes
- sensor rail 1 1pc
sensor dog 1 pc
K:gﬂméw omser K Specification (Proximity Sensor)
/ -D3B1 —Without Top Cover— proximity sensor (different frequency type)
. APM-D3B1F
Accessories o
part name qty | DTOXIF”'%' sensor 10 proximity sensor Sensor doi ]
proximity sensor: APM-D3B1 (Azbil) 2pcs |7 APM-D3B1 APM-D3B1 sensor rai
proximity sensor (different frequency type): APM-D3B1F (Azbil)|1 pc —— b 1 0 P + - 00J
sensor rail 1 1pc |4 @ ‘ —
sensor dog 1 pc —‘J T 91 1 \ J
*2 pes of sensor dogs for BG15A-75 (refer to the figure on the right) & } | —l— I } =
proximity sensor (different frequency type) proximity sensor ming _J|6]5
APM-D3BTF APM-D3B1 (combination with the diferent frequency type) 12.7

—With Top Cover—

sensor dog
|
y
- 1
sensor rail 1 6|5
Accessories 13
] >
part name qty 3
proximity sensor: APM-D3B1 (Azbil) 2 pcs E'
proximity sensor (different frequency type): APM-D3B1F (Azbil) |1 pc >
sensor rail 1 1 pc 5'
sensor dog 1 pc us)
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NIPPON BENRING ACTUATOR

BG26 BG33

S Specification (Compact Photomicro Sensor) sensor dog S Specification (Slim-Type Photomicro Sensor)
—Without Top Cover— 15 )
hotomicro sensor sensor rail 1 . i
pl —Without Top Cover— photomicro sensor
B 717 | sensor dog
~— i 15 connector
] - te)
o | | ~ o long block | '
e R N |
) Ln_( 3 sensor mounting plate L L L b J
min6 - 15 5 4# @ 2
20
©
—With Top Cover— 15 sensor dog min21 ° 9<L1 5
sensor rail 1 sensor rail 2,
| . .
| | 425_ 10
SR (<o 1<) N short block ]
—= | |
| Qs ‘
j O o S| PR IO -
F— = b | @ @
Accessories m(g sensor mounting plate
part name aty - 15 5
photomicro sensor:PM-L25(SUNX) 3 pcs 20
sensor mounting plate 3 pcs .
sensor rail 1 1 pc —With Top Cover—
sensor dog 1 pc 15
K Specification (Proximity Sensor) sensor dog
Wi _ proximity sensor (different frequency type) long block
Without Top Cover . APM-D3B1E consor dog } o : :
proximity sensor proximity sensor . 4‘ : '7 2
APM-D3B1 APM-D3B1 sensor rail 1 g
Z — = = 5| I f
! ©
. . \ - \ v A
ONE= | =& /1 /05 |
\ @ bl Y 0
o 15
; - g
ming 6 5 4.25 | 10, sensor rail 2
{combination with te diferent frequency type) 13 short block ‘
|
—With Top Cover— 15 sensor dog ! ‘
sensor rail 1 ‘ %
. .
\ \ | R Ra
] ‘7 T © Accessories >
| i1 & part name aty 9
! - photomicro sensor: EE-SX674 (OMRON) 3 pcs %
& - T M — connector: EE-1001 (OMRON) 3 pos 2
. ' ' sensor rail 2 1 pc T
Accessories 6 5 sensor dog 1 pc
(S EWS aty *2 pes for BG33D-150.
proximity sensor: APM-D3B1 (Azbil) 2 pcs 13
proximity sensor (different frequency type):APM-D3B1F (Azbil) | 1 pc
sensor rail 1 1 pc
sensor dog 1 pc
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NIPPON B=eNRING

BG33 BG33

H Specification (Close Contact Capable Photomicro Sensor) K Specification (Proximity Sensor)

—Without Top Cover— —Without Top Cover— proximity sensor (different frequency type)

proximity sensor APM-D3B1E

15 photomicro sensor sensor dog APM-D3B1

sensor rail 1
long block connector
|

proximity sensor

APM-D3B1 sensor dog
[T} 15
@ © long block = =
|| == .
% = |||\ 7= N W <+ i o
: e °— % \ @ Ox=
~ -
min7 [} 28 5
sensor mounting plate 33 n8 6 5 \sensor rail 1
- min
(combination with the diferent frequency type) 13
4.25_, 10,
short block
| short block
i | ‘
il | S . | ©
=4 LS P | [ 7y i@t‘
1.75 15
—With Top Cover— —With Top Cover—
sensor dog
15 15 sensor dog
long block ° long block
T Il
B e ®
o] Qe — . ) + F a B
M o [ z@]: ; . v
- |- ! = C

0 T —t

S} 6 5 V\Sensor rail 1
27.4

sensor rail 3 13

short block
short block f i 1
]
© ‘ <+
=@ ]I )=
==
1.75 15 >
(9}
Accessories Accessories EI
part name qty part name qty >
photomicro sensor: EE-SX671 (OMRON) 3 pcs proximity sensor: APM-D3B1 (Azbil) 2 pcs 5'
connector: EE-1001 (OMRON) 3 pcs proximity sensor (different frequency type): APM-D3B1F (Azbil)| 1 pc o
sensor mounting plate (only for the without cover type) | 3 pcs sensor rail 1 1 pc
sensor rail 1 or 3 1 pc sensor dog *1 pc
sensor dog *1 pc *2 pcs for BG33D-150.

*2 pcs for BG33D-150.
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NIPPON BENRING ACTUATOR

BG46 BG46

S Specification (Slim-Type Photomicro Sensor) H Specification (Close Contact Capable Photomicro Sensor)
—Without Top Cover— —Without Top Cover—
. shotomicro sensor sensor dog photomicro sensor sensor do
long block comnector . long block 15 connector
) wn
) . . : )
e || Py - Te%A @ . = Te @ e[
— b = el oL of | ‘ of | s »
- e > @2 [Mderr + + BRs o2
min21 N 15 min7 3/ | 274

sensor rail 3

715 sensor rail 2 /

;
short block ‘ short block 7,15
|
i

e T
=g
- + + g -
—With Top Cover— 15 sensor dog —With Top Cover—
15 sensor do
long block | long block ‘
‘ : © ! 0 e )
. | | ° | 2 | ‘
T = H"
& | + | loe Vel
=|:|JT|m ::JWL:: o | ol | [eEE: s 4
+ + - 52 = + - 8 o Py T
|
15 _
4_61/_) sensor rail 3 274
6.75_, |15 sensor rail 2
short block ‘ hort block 6.75 15
| short bloc 4’}“‘%
; _—

e 1
I E:;EM
- - - |

+ +
>
Accessories Accessories 3
part name qty part name aty ;E
photomicro sensor:EE-SX674 (OMRON) 3 pcs photomicro sensor: EE-SX671 (OMRON) 3 pcs 64
connector: EE-1001 (OMRON) 3 pcs connector: EE-1001 (OMRON) 3 pcs s}
sensor rail 2 1 pc sensor rail 3 1 pc
sensor dog 1 pc sensor dog 118
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NIPPON B=eNRING

BG46 BG55

K Specification (Proximity Sensor) S Specification (Slim-Type Photomicro Sensor)
20 photomicro sensor sensor dog
—Without Top Cover—
—Without Top Cover— | connector 0
- i — a
proximity sensor th);;ggyBﬁ?sor (different frequency type) %_| i |_" 0 ‘ ‘
APM-D3B1 m | | @ |
proximity sensor ! 8 ® ®
long block 15 APM-D3B1 sensor dog © e N
‘ | 9
l & |! 0 Te% ol min21 < 15
| S b 4 20 sensor rail 2
ﬁﬁ‘. | = /[ O E= —With Top Cover—
& T W sensor dog

sensor rail 1 /6 5

min8 ‘
| to) ﬁ‘:u
(combination with the diferent frequency type) 13 af | ¢ \T é 1 w ! ! !
short block _7,15 i@é% o 4 ji ® @ ® :;
=T ™| v
& - LT |
‘ T T .
& | T
‘ Accessories ﬁ 15
Fﬂ= ‘ part name qty .
: oS photomicro sensor:EE-SX674 (OMRON) 3pcs sensor rail 2
connector: EE-1001 (OMRON) 3pcs
sensor rail 2 1pc
—With Top Cover— sensor dog 1pc
long block 1‘5 H Specification (Close Contact Capable Photomicro Sensor)
R | - —
— | sensor dog_ | | ! —Without Top Cover— photomicro sensor
| n | sensor dog
} connector
$ i 2 ® € ®$ @ 4 2\0 0
< — )
| - ] € : > 0
=O 10 | =0 (1 o= . ot ! — 2
‘ =2 Ty S = D
1 ©| 44— b
sensor rail ® © |
6 5 < J?y
13 F
short block 675_ .15 min7 Y/ | 27.4
T‘ sensor rail 3
| —With Top Cover— 20
‘ — } sensor dog
$ | i |
B | 10
=0 IEe—— =0 I o= 1 - :
-
: : - ! DI ° ©
. © - < > >
Accessories ® © - \ Q
part name qty 1 — E‘
proximity sensor: APM-D3B1 (Azbil) 2 pcs Accessories 0 J—>|
proximity sensor (different frequency type):APM-D3B1F (Azbil) |1 pc part name qty <l /| 27.4 %
SE:SO: La” 1 1 pc photomicro sensor: EE-SX671 (OMRON) 3 pcs sensor rail 3
sensor dog pc connector: EE-1001 (OMRON) 3 pcs
sensor rail 3 1 pc
sensor dog 1 pc
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ACTUATOR
POSITIONING PIN HOLE

For the BG type, positioning pin holes can be provided on the slide block and sub table by adding the option
code“PS”or"PW”in the end of the part number.

The option code“PR”is used to provide the guide rail with positioning pin holes. When positioning pin holes are
necessary on both the slide block/sub table and guide rail, please add the option code“PSR”or*PWR”.

BG55

K Specification (Proximity Sensor)
proximity sensor (different frequency type)

—Without Top Cover— APM-D3B1F
20 proximity sensor sensor dog
proximity sensor APM-D3B1

APM-D3B1 | Chart for Positioning Pin Hole
e T *

| |
‘ “ @@@ When repeated work When repeated When actuator sustains axial load
g@jr- | NI =— <z
~ N

+ piece mounting actuator mounting causing a sub-table or a wark piece
accuracy is required. accuracy is to misalign from a carriage block
sensorrail 17 | || required. ﬁuchh as |r|1 vertical onégr]tatmn and
ming igh acceleration condition.
(combination with the diferent frequency type) 13.5 I
—With Top Cover— 20 @without cover ) [ @with cover
‘ pin hole
i sensor dog connected by the straight pin
e | @ Slide Block and _
i & e ®@® T Sub Tablewith | ®Wwith cove
=@ =0 T o= == 7 Positioning pin hole
=T L _‘h \ Pin Hole
Accessories .
part name aty sensor rail 1
proximity sensor: APM-D3B1 (Azbil) 2pcs 6 5
proximity sensor (different frequency type):APM-D3B1F (Azbil) | 1pc 135
sensor rail 1 1pc -
sensor dog 1pc

PNP SENSOR

BG type sensors can be changed to the PNP type by adding a sensor option code “PNP” at the end of the
part number. Refer to Table G-18 for the model number of PNP type sensors.

Table G-18 Standard (PNP) Sensor
sensor

Guide Rails with
Positioning Pin Hole

el sensor type BG15 BG20 BG26 BG33 | BG46 | BG55
S slim/compact type photomicro PM-L25-P [3 pcs]! EE-SX674P [3 pcs]?
sensor (SUNX) (OMRON)
" lclose contact capable photomicrol EE-SX671P [3 pcs]2 Option Code PS PSR PR PWR PW 3
sensor (OMRON) a
APM-D3E1 [2 pcs]” e . . . =
K proximity sensor (N.C. contact)’ APM-D3E1F [1 pc]™ Positioning Pin Hole for Slide Block and Sub Table g
(Azbil) It is useful when exacting reassembly positioning is required. In case of two blocks used, both blocks are

processed.

When the code“PS’is specified, the drilling hole is processed only on the mounting surface (slide block or sub
table). When the code"PW’is specified for a BH with a top cover, the slide block and sub table are connected
by the straight pins at the location where the“PS”option specifies on the slide block.

Note that NB does not supply straight pins for the“PS”option. Also NB can provide positioning pin holes with

bellows. Please contact NB for details.
G-74 G-75

*1: length of cable: 1Tm

*2: 3 pcs of connector EE-1001 (OMRON) will be attached
*3: normal close contact

*4: different frequency type



ACTUATOR

BG 1 5A,B (long block)

—PS Option With Top Cover— 8

2-¢3"8°" depth5
motor end

*Please contact NB for the without-top-cover option or the“PW”option.

BGEOA,B (long block)

—PS Option Without Top Cover—
40.2

—PS Option With Top Cover—

10 003

*2-93 "8 “depth3

2-¢378°" depths

motor end motor end

*For some cases, a shallow counterbore of ¢4 will be machined at the hole area with "*"

BGESA,B (long block)

—PS Option Without Top Cover—

to remove a hardened layer.

—PS Option With Top Cover—

60 E
8
44 e
N~
,,,,,, I I R
ST
-1 1 176
o [ole%6"
10
== \r2-¢3 "8%"depth6.5
2-¢378%" depths 44
applied to PW option (connected by pins)
motor end

motor end
—_—
*For some cases, a shallow counterbore of ¢4 will be machined at the hole area with ™" to remove a hardened layer.

G-76

BGB3A,B (long block)

—PS Option Without Top Cover—
77.2

74.4
53.8

—PS Option With Top Cover—

D5 003

*2-$3 18" depth6

2-$378°" depth

motor end

motor end

*For some cases, a shallow counterbore of ¢4 will be machined at the hole area with "*" to remove a hardened layer.

86330, D (short block)

—PS Option Without Top Cover— —PS Option With Top Cover—

51.9
g 49.1
fi 28.5
o
I\
=g
A L &
ittt/ il oottt
“2.43 "4 depth6 a&L applied to PW option (connected by pins) Ij/?:’l
8
2-¢3"8°" depth6
¢ a 28.5
motor end motor end

*For some cases, a shallow counterbore of ¢4 will be machined at the hole area with "*" to remove a hardened layer.

G-77
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ACTUATOR

BG46A B (long block) POSITIONING PIN HOLE FOR GUIDE RAIL
H on oc It is useful to use positioning pin holes on the guide rail when exacting reassembly positioning is required.
—PS Option Without Top Cover— —PS Option With Top Covgr— NB does not supply straight pins. (JIS B1354-1988 parallel pin type A is recommended.)
109.2 ] After the insertion of the straight pins in the guide rail base, the pins might interfere with the slide block.
106.6 N In the positioning process, please consider the base thickness. The length of the pin in the base shall be
80 - shorter than the base thickness. Please make sure that the pins shall not interfere with the slide block.

Figure G-17 Positioning Pin Hole Location
+— 4 N

[E

1
[
[
gl
|
|
=
o
f
I
width B H9 thru
N
—
S

T L

N v o 2 s S NN - [ =~ S— / A— E—— g9 S— e —cm

*2-¢4+8‘°'8depth6 T . 0} & = %ﬂ —_ |
14 <L o018 ] — | +-—F- e — -t

applied to PW option (connected by pins) 2-94 3 depth6 :‘ A o | | A @ l

motor end motorend | e e ——— S = ,,,@,, ]
—
*For some cases, a shallow counterbore of ¢5 will be machined at the hole area with "*" to remove a hardened layer.

2-(R) ¢d H9 thru
BG46C,D (short block) - Y,

—PS Option Without Top Sg‘;ef— —PS Option With Top Cover— Table G-19 Positioning Pin Hole for Guide Rail unit: mm
3 70.6 (\l pin length (base major dimensions
i a4 applied to PW option (connected by pins) 5 ‘ - U TR thickness) rail length N M ¢d B
i ‘ \ [ 75 125 50
___ It LI _—_—__ 7771?\%\3?‘ === 100 25
—— Y=
P I ‘ ffet [» i BG15 3.5 or less 125 12.5 100
— || | [ ===\l | == 150 25
| B —— ‘ ] 175 125 150
— Y=o «%}7 h - 200 25
——————fFrer—— === — 100 20 60 $3780% 3*+goee
T BG20 4.5 or less 150 15
. +Q.018 E"“‘ % Q 200 40 120
2-¢4 0" “depth6 2.4 "8°"%qepths, 12\' 150 35 80
T 200 20
l ] 413 5 - BG26 6 or less 550 a5 160
motor en motor ent 300 30 240
*For some cases, a shallow counterbore of ¢5 will be machined at the hole area with "*" to remove a hardened layer. 150 25 100
200
BG55A, B (tong block) 300 200
—PS Option Without Top Cover— —PS Option With Top Cover— BG33 8 or less 400 50 300
123 . $ 500 400
‘925‘ S ° N 600 500
o I - 340 200
. <
[ © ¢ [© | [ 440 300 40,030 +0.030
SRR I SR I e 540 400 ¢S50 50
i © 4t ©-4 i@ | J & 640 500
T = 740 600
—_— - = O T KNCL_. BG46 11 or less 840 70 700 E
] y 1 940 800 c
,,,,,, ?,@ﬁ%,,,,, 7777{7777!7”77 —— 1,040 900 E
; —___;?/__ = 1,140 1,000 X
‘ . +0.018 $ - é 1,240 1,100
37.5 2-¢4 "0~ “depth6
= +gote 980 40 900
2-94"8°"® depth6 95
1,080 15 1.050
applied to PW option (connected by pins) BG55 13 or less 1,180 65 ’ ¢6+8'°30 6780%°
motor end motor end 1,280 40 1,200
— ) ) — 1,380 15 1,350
*For some cases, a shallow counterbore of ¢5 will be machined at the hole area with ™" to remove a hardened layer. ] :
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LUBRICATION

@BG type contains a lithium soap based grease.
(Multemp PS No.2, KYODO YUSHI) Apply similar
type of grease for the lubrication as required
depending on the operating conditions.

@Use the grease fitting to lubricate the slide block.
For ball screw portion apply grease directly to the
surface of screw shaft.
BG15 slide block has ¢2mm oil holes instead of

grease fitting.

@Unless otherwise instructed, a grease fitting is

located as shown in Figure G-18.

@The grease can be changed to a high function
type by adding a special grease option at the end
of the part number. Please refer to Table G-20
for the grease type. Also refer to page Eng-51 for

further details.

Table G-20 Applicable Grease

grease option

features

product name

none _ Multemp PS No.2
(standard) (KYODO YUSHI)
urea-type low dust
GU generation grease; KGU Grease
low sliding resistance
lithium-type low dust
GLA generation grease KGLA Grease
GF urea-type anti- KGF Grease

fretting grease

Figure G-18 Location of Grease Fitting

grease fitting

=

N IhasAd
1 IY

grease fitting

-
one block

grease fitting
—
=2

1 <

g

—>

>

two blocks o
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NIPPON BENRING ACTUATOR

Two Axes Combined Bracket

NB provides optional brackets to combine two axes for BG20, 26, 33, 46 series.
Each axis is available with one long block with top cover type only.
Other combination can be available, please contact NB for details.

Combination Examples

Horizontal - Horizontal

@Type A
Upper Axis: Fixed Rail, Moving Block

@Type B
Upper Axis: Fixed Block, Moving Rail

Horizontal - Sideway

@Type C
Upper Axis: Fixed Rail, Moving Block

@®Type D
Upper Axis: Fixed Block, Moving Rail

Horizontal - Vertical

@Type E
Upper Axis: Fixed Rail, Moving Block

d01vNLov




ACTUATOR

® BH type cover
PART NUMBER STRUCTURE % ZZITscrew lead (refer to page G-84) none: without top cover

@ type of block (refer to page G-88~)
A: 1 long block

Part number for BH type is described as follows.

® @ ® ® ® ® @ ®0

[BH[15][01]A|-[ 100]ul/[AD] | |-
[o2]B] | 150 |w| [ A1 [Cc|K| | Ga

200 A2 LB
A3 PNP
C: with top cover + sub table
(refer to page G-89~)
® @ ® ® ® ® O ®O
[BH[23]02]A|-[ 150]U|/[ AO -
|os[B| | 200|w| | A1 [c[s| [P2O
250 A3 | K| [Ga
300 A5 LB
A6 PNP

© sensor (refer to page G-111~)

C: 1 short block none without sensor
- / S with slim-type / compact photomicro sensor
—F SR K with proximity sensor
=< Se3 / -
R = option
® @ & @ ® ® © ®0© y non ithout option
[BH[30[04]A|-[ 150]U|/[ AD - ONCTE) without option .
05|B| | 200 |w| [ A1 [c[s]| [PaD ‘ PAL] w!th posn!onmg pin holf-:t( 1)
10 300 A2 K| |ca GA with special grease option (*2)
400 A3 LB LB with low temperature black chrome treatment (*3)
500 A4 PNP PNP with PNP sensor
600 A5 In case of multiple options, add + between each option.
700 A7 Example: (PS + LB + PNP)
750 B1 R HVAN ?s S, W or R (refer to page G-118)
RO [Jis R (refer to page G-118)
*2: A is U, L or F (refer to page G-122)
RAL] Grease is applied to slide guide, ballscrew, and angular
RBLJ bearings.

*3: LB is applied to steel parts except for aluminum parts

*Guide rail length 750mm is only available for BH3010. and radial bearings.

*Drive block is located closest to motor bracket side.
® guide rail length
(® accuracy grade (refer to page G-86)

® ® ® 06 ©®

‘é?_,]f)s 0% ? . 340 Ul/ AOD _ U positioning repeatability =5 um

10/B 440 |w| [ A1 [c[s| P2l W positioning repeatability £10 um B
20 (C 540 A2 K| | GA @ motor bracket (refer to page G-98, 99) E'
D 640 A3 o LB The number in the square [ after suffix RA , RB or RC :‘_>|
* indicates the mounting direction code. o
;:g :; PNP (refer to page G-108, g109) o

940 A6

RO

RAL]

RBLJ

RC[]
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NIPPON B=eNRING

SPECIFICATIONS ALLOWABLE SPEED AND STROKE LIMIT

BH Type is categorized as either positioning repeatability =5um (U) or positioning repeatability =10 um (W). Allowable speed of BH type is subject to the type of motor and operating conditions. The speed may also be
limited by the critical speed of the ballscrew. Use caution when operating at high speeds or using long rails.

Table G-21 Specifications Table G-22 Allowable Speed and Stroke Limit

part number BH1501 |BH1502|BH2302 |BH2305 | BH3004 |BH3005 | BH3010|BH4505 | BH4510|BH4520 —
stroke limit (mm) allowable speed (mm/sec)
accuracy grade W | U |w | U |w | U |w | U |w | U |w | U |w | U |w | U |w | U |w | U _part number | rail length 1 long block 2 long blocks | 1 short block | 2 short blocks lead1 lead2
100 60 — — —
radial clearance um|  —3~0 —3~0 —-3~0 —5~0 BH15 150 110 70 = — 133 260
basic dynamic load | C | kN 1.6 4.3 7.0 27.0 200 160 120 — — 90 180
- : stroke limit (mm) allowable speed (mm/sec)
[eesio SiEiie oz ||| Mt 27 70 18 45.0 _part number | rail length 1 longblock | 2longblocks | 1 shortblock | 2 short blocks lead2 lead5
_ Mp [N-m 10 46 101 572 150 76 — — —
] 200 126 57 = =
= Mezp|N-m 60 276 606 3,432 BH23 550 176 107 = = 200 490
o — —
g | allowable static | My [N-m 11 51 120 681 S00) 226 i
= i stroke limit (mm) allowable speed (mm/sec)
gloment Mey|N-m n 306 720 4,086 _part number | rail length 1 longblock | 2longblocks | 1 shortblock | 2 short blocks lead4 lead5 lead10
Mg [N-m 28 134 260 1,410 150 60 - - -
@ 200 110 - — -
5 Mzr|N-m 56 268 520 2,820 300 210 126 — — 320 400 810
© - r 400 310 226 = =
basic dynamic load | C | kN 16.9 BH30 500 470 356 — —
basic static load | Co | kN 28.1 600 510 426 = = 240 300 600
700 610 526 — — 170 210 430
@ Mp [N-m 223 750 660 576 - - - - 380
§- Mazp|N-m 1,341 Guide rail length 750mm is only available for lead10.
o . - - - stroke limit (mm) allowable speed (mm/sec)
g | allowable static | My |N'm 266 Tpart number| _rail length | 1 long block | 2 long blocks | 1 shortblock | 2 short blocks | __lead5 lead10 lead20
s . 340 219 104 249 164
moment Mav|N-m 1,598 T =5 i o e
Mg |N'm 887 540 419 304 449 364
BH45 640 519 404 549 464 260 520 1.040
Mzr|N-m 1,774 740 619 504 649 564
. 840 719 604 749 664
o shaft diameter mm 6 8 10 15 940 819 704 849 764 200 710 830
= lead mm| 1 2 2 5 4 5 [ 10 | 5 | 10 | 20
(o]
© | basic dynamic load [Ca|kN | 0.39 | 0.54 | 1.8 1.9 3.0 3.0 2.0 5.1 51 3.1 : ’ .
g y ° Figure G-20 Guide Rail Length and Allowable Speed
basic static load Coa| kN [ 0.77 | 0.76 | 3.2 3.1 53 53 32 | 105 | 105 | 6.6 s ~
§ part number — | 604 or equivalent | AC6-16DF or equivalent| 708DFP5 or equivalent 5201A or equivalent 1200
°§ basic dynamic load | Cb | kN 0.5 1.79 4.40 5.90
g basic static load Cob| kN 0.19 1.76 4.36 3.20 BH4520
1000
Mzap, M2y and Mzr are the allowable static moments when 2 blocks are used in close contact.
Figure G-19 Direction of Moment é 800 BH3010
M £
3
8
© 600
3
=§ |BH2305 | BH4510
400 —— BH3005 8
I I 2
BH3004 c
BH1502 | l BH4505 ! 5
200 1 BH2302 %
BH1501 |
. |
0 200 400 600 800 1000
guide rail length mm
N\ _J . J
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NIPPON BENRING ACTUATOR

Table G-23 shows accuracy of BH type. Positioning Repeatability Figure G-21 Positioning Repeatability
Table G-23 Accuracy After setting an arbitrary position, from one end, move the drive
positioning positioning running backlash B block tg lThI.S position and measure the stoplposmoln. Repeat
part rail length repeatability accuracy parallelism B the positioning and measurement process 7 times with respect
AT T W U W U W U W U W U to the setting position at thg midpoint and near poth ends of
um um um um um um um um N-m!| N-m _tra\{el. Tel1kelthe maxllr‘num dlfferenge ar)d divide it by 2, then
indicate it with a positive and negative sign as the test result.
100 65
BH15 150 10| %5 70 15 20 5 | 0010|0012 Posioning =il((maximum value of £4) = (minimum value of 1)
Repeatability — 2
200 75
150 70
200 75 Positioning Accuracy Figure G-22 Positioning Accuracy
BH23 250 +10 +5 85 15 20 5 0.03 | 006 Positioning is performed in one direction and the resulting I
position is set as the datum point. Take the difference between 5 é +
300 90 the actual travel distance and the commanded travel distance 2% f]
150 70 from the datum point. Continuing in the same direction (without % g r
returning to the start point) repeat this process randomly §8 — A
200 80 several times until nearing to the sltroke limit. Express the 3 é Z’ﬂ ﬁT g travel distance
15 accuracy by the absolute maximum difference. S A
300 90 =8
400 95 ition = '
BH30 10l 25 0 5 | 007 | o1s Positioning Accuracy= (A £n) max
500 100
600 110
700 120 25 Running Parallelism B Figure G-23 Running Parallelism B
750 130 After fixing the guide rail onto the surface plate,
placing the dial test indicator on the center of the
340 95 slide block and connecting the indicator probe onto
440 100 35 the mounting surface, run the block over the entire C/)
travel distance. Take the maximum deviation in O
540 110 readings as the test result. “ =1 +
=+ +
BH45 640 £10 | %5 120 40 20 | 5 | 01 | 02 %4, 7
740 130
840 150
50
940 170 Backlash Figure G-24 Backlash
Above values are measured by using our selected motors. Using the feed screw to move the slide block a little, take the A2
*Above specifications are based on using NB standard grease. Other grease may cause deviations. dial test indicator reading and make it the datum point. While .
in this position, thrust the block by a certain force in the same return
direction without using the feed screw. Release the thrust and g_"”?t
read the return, then take the difference from the datum point. move by feed screw isplacement|
Repeat the same process at the midpoint and near both ends 1 s 9.
of travel. Take the maximum difference as the test result. e y %
s =
o
)

Backlash=A ¢
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ACTUATOR

BH15 —Wwith Top Cover—

A(1 long block)
B(2 long blocks)

BH15 —Wwithout Top Cover—

A(1 long block)
B(2 long blocks)

Lo
7 L1 40
MixP1 N 235
40(Min)
40 P, 8
refrefrence 2-1.2(0il holeboth sides) ~ rifi:%r;cee 40
suriace | (guide) 6(dey 2-M2 depth3 = u !
pth1) 2:M2 depth3 A s A
i il . S ¢ Bl | [y -
— | ) T T T T H Y
5 z ® — = JQr——————1
B 0L S R | = 2k
[ B oy Sy m— e ] -
) 510 ® 8
L& -
22(0ll hole) 7 4-M3 depthd A PxMi+1)-03.4 thru
1 - 5
(ballscrew) {14 26 C'bore.depth2
23
40(Min)
| —— | ‘—;—' | —— —— ‘—;—' -1 I—I N | B
© — 4 T ] e 9
s ) ® 4 3
B

~

2x2-M3 depth6
P (both sides)

3 <;25

10

25

i
133
(22.8)

30
section A-A View B (motor bracket AO) section A-A View B (motor bracket AO)
refer to page G-102 for other motor bracket refer to page G-102 for other motor bracket
inertia (reference values) unit : kg * m?
. stroke limit dimensions mm block mass kg 2 total mass kg long block part name material remarks
part number’3*4 . ) ) ) ) i . . -
mm’! L1 L2 N1 M1XP1 P2 without top cover| with top cover {without top cover| with top cover part |rail length without top cover with top cover guide rail carbon steel black oxide except
BH15[[JA-100 60 100 147 25 1 X 50 106 0.03 0.05 0.28 0.31 number mm A B A B for raceway grooves
B _ _ _ _ _ _ _ _ _ _ 1 block 2 blocks 1 block 2 blocks ballscrew shaft| carbon steel g
100 111 X 107 — 1.20 X 107 — . chromium- =
BH15 [ A-150 110 958 &7 % 2 5% 58 155 0.03 0.05 0.36 0.39 BH1501 150 180X 107161 X 1071161 Xx 107|162 X 107 slide block molybdenum steel ;C>
B 70 0.06 0.10 0.39 0.44 200 [2.10 x 107]2.11 X 107|211 x 107|212 x 107 _motor bracket| aluminum alloy| black anodizing
BH15 (][] A-200 160 200 247 25 3% 50 206 0.03 0.05 0.45 0.48 100 1.15 X 107 = 1.16 X 107 = housing aluminum alloy | black anodizing T
B 120 0.06 0.10 0.48 0.53 BH1502 150 164 X 107]1.67 x 107[1.66 X 107[1.71 x 107 adapter plate| aluminum alloy| black anodizing
- . ) I 14 x 107[2.17 x 107[2.16 X 107[2.20 x 107 dust cover | aluminum alloy| white anodizing
*12 : \?/}roke Itln';lt(;s"ag?\{e dlstan?el b(Ttv;een both efndsbotf tt:?le dampers. 200 2ia x 101|217 X 107216 < 107|220 X 1Y Sub table | aluminum alloy| white anodizing
: Mass stated "with top cover" includes mass of sub tables. top cover | aluminum alloy

*3:For B type (2 long blocks), drive block is located closest to motor bracket side.

*4:[] is ballscrew lead.
*5 1 For mounting guide rail, use provided hexagon socket low head cap screws. (M3x5, stainless)
*6 : The dimension is different depending on the lead. BH1501: 7mm, BH1502: 8mm

G-88

G-89

When LB option is selected, steel parts are treated with low

temperature black chrome treatment.




NIPPON BENRING ACTUATOR
BH23 —Without Top Cover— BH23 —Wwith Top Cover—

A(1 long block) A(1 long block)
B(2 long blocks) B(2 long blocks)
L2
8 L 52
MiXP1 N1 30.5 |
P1 10
68.6 10
reference 68.6 60 5 T reference _
surface (Min) LA T surface 68.6(Min) R
l dla |l 8 o 2 | o 4 A
- . — o g -4 R IR
+ u! . — Q =] L ==
< — -T—{- > i L@
CEIECAE: JRSRR MH lé' @ el e
- EH it 1 o3 i =
o % [vase | @ [speel Fa—T LI |- b eb T T@# | | Fe
| I ) N T
| {5 ERHE =
4M3 depthd.5 21 A \2(Mi+1)-24.5 th 4-M4 depth13 25
4-M3 depth6 15(depth1) 28 C'boredepth4.4 "
23 2xM4 depth6(both sides)
40 o
& 2x2-M3 depth5(both sides) .
| | pi o
< | () T T ® =
o I Q - N =
[N = = = ; - | - ] o
<] ! ! [ =
O}
L P2 :‘) 5.5 1 . = < 1
| Ma2XP2 N2 35 9
2X(M2+1)-M3 depth4(both sides) 57
49 42
49.6
0 00° 40
343 = 4-M3 depth6 ® (
P.C.D.33 T T =T
< © °/® - :rl‘ (‘9) S 55 :rr
S h @ @
o7 10 T
25 | 3 'ﬂ 3 L2s | o «
=2 2 =
50.5 50.5 «
4-23.4
section A-A View B (motor bracket AO) section A-A View B (motor bracket AO)
refer to page G-103 for other motor bracket refer to page G-103 for other motor bracket
inertia (reference values) unit : kg + m?2
sl fi dimensions mm block mass kg 2 total mass kg long block part name | _material remarks
part number'3*4 1 without top | . withouttop | . part |rail length without top cover with top cover S black oxide except for
mm L1 L2 N 1 M1 X P1 N2 M2 X P2 . with top cover i with top cover e = N 5 A g guide rail carbon steel raceway Srooves
BH23 (][] A-150 76 150 210 35 1 X80 25 [1 X100| 0.14 0.26 1.00 1.11 1 block 2 blocks 1 block 2 blocks ballscrew shaft|  carbon steel >
B - - - - - - - - - - — 150 [6.07 X 107 — 6.15 x 107 — sice block_| _ chromium- 9
BH23 [JC] A-200 126 ol . . 50 |1 x 1001014 | 026 [ 121 1.32 BH2302 200 [7.64 X 107[7.79 x 107]7.72 X 107]7.87 x 107 molybdenum steel S
B 57 2% 80 0.28 0.52 1.35 1.46 250 [9.21 x 107/9.36 x 107]/9.29 x 107|9.44 x 107 motor bracket | aluminum alloy black anodizing 5‘
BH23 (][] A-250 176 250 310 45 25 0.14 0.26 1.41 1.52 300 1.08 X 106/1.09 X 106|1.09 X 106[1.10 X 106 coupling cover | aluminum alloy black anodizing o
B 107 2% 100 0.28 0.52 1.56 1.67 150 6.96 X 107 — 7.41 X 107 — housing aluminum alloy black anodizing
BH23 ][] A-300 226 300 360 30 3% 80 50 0.14 0.26 1.61 1.73 BH2305 200 8.53 X 107|9.46 X 107[8.98 X 107[9.92 X 107 adapter plate | aluminum alloy black anodizing
B 157 0.28 0.52 1.76 1.88 250 1.01 X 106]1.10 X 106[1.06 X 106|1.15 X 106 dust cover | aluminum alloy white anodizing
*1: Stroke limit is a drive distance between both ends of the dampers. 300 [1.17 X 106[1.26 X 106]1.21 X 106]1.31 X 106 sibtable | auminumaloy | white anodizing
*2: Mass stated "with top cover" includes mass of sub tables. top cover | aluminum alloy
*3:For B type (2 long blocks), drive block is located closest to motor bracket side. When LB option is selected, steel parts are treated with low

. : temperature black chrome treatment.
*4:[J is ballscrew lead. °
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NIPPON BENRING ACTUATOR
BH3(0 —Wwithout Top Cover— BH30 —Wwith Top Cover—

A(1 long block) A(1 long block)
B(2 long blocks) B(2 long blocks)
L2
8 L1 59
MiXP+ N1 34 10
84.4
84.4 | 768 5.2 25 reference 84.4(0Min)
reference (Min) Ps surface °
surface A 9 | ¢ R
2L ~ I ) )
| 8 3 2 od S -
@ TT#Bes I o | s i s &0 i T
R ‘ I F A
- Tiokee flppger bt & 4 L & & Fe |
4-M5 depth8 - B RN EIaN; A
2x(M1+1)-25.5 thru H H _—
4-M3 depth6 / 15(deptht) | 295 C'bore.deptns.4 4M5 depth15 J%L
30 _—
53.8 i
= 2XM4 depth6(both sides) 2x2-M3 depth6(both sides)
Io) (=]
Q - - - — . : O g —nl_s8
© Q Q
L P2 “"[ :;82 102 3 ES < < =
M2XP2 N2
2x(M2+1)-M3 depth6 (both sides) 80
59 61
59.6 4-M3 depth8
—_— o 4-24. 59
P.C.D.38 120 4248
39 o te]
L © - |
(')J @( A ! ©
o @ e 3
\e 1o/ @ @ M‘ 2 ‘ )
™) ™| v
E 30 | © = 49 4| © :
51 | 0 | ® ¥
60.5 2-M4 depth10 * N
60.5
section A-A View B (motor bracket AQ) section A-A View B (motor bracket AQ)
refer to page G-104, 105 for other motor bracket refer to page G-104, 105 for other motor bracket
inertia (reference values) unit : kg * m2
stroke limit dimensions mm block mass kg 2 total mass kg long block part name material remarks
*3*4. i i il | without top cover with top cover :
part number mm’! L1 L2 N1 [MixPi| N2 [M2XP2 wm&g;ne(tm with top cover wnggtﬁerlop with top cover part number| m(i:gm A B A B guide rail carbon steel fg:a;teo;g;;gﬁz;
1 block 2 blocks 1 block 2 blocks
BH30 (7] A-150 60 150 217 25 1 X100 25 1 X100 0.3 0.4 1.6 1.7 150 157 X 106 — 162 X 106 — ballscrew shaft carbon steel
B — — — — — — — — — - — 200 [1.96 x 106 = 2.01 X106 = slide block chromium-
BH30 (1] A-200 110 200 267 50 [1x100] 50 [1x100[ 0.3 0.4 1.9 2.1 300 273 x 106|284 X 106[2.77 x 106[2.80 X 10 molybdenum steel
B - — — — — — — - - - = BH3004 | 400 [3.50 x 10-6[3.61 x 10-6]/3.54 x 10-6[3.66 X 10-6 motor bracket | aluminum alloy | black baked paint coating
BH30 ()] A-300 210 0.3 0.4 2.6 2.7 500 4.26 X 106[4.38 X 106|4.31 X 106[4.42 X 10-6 coupling cover | aluminum allo black anodizin:
B 126 800 | 367 2x100 2x100—q5 08 29 30 600 |5.03 X 106]5.14 x 106|5.07 X 106]5.19 X 106 E g . Y g
- 5 5 5 ousing aluminum alloy black anodizing
BH30 L] A-400 310 03 04 33 34 700 [5.80 X 106|5.91 X 10-6[5.84 X 10-6|5.96 X 10 - —
B 296 400 467 3 X 100 3 X 100 0.6 08 36 38 150 1.65 < 106 = 1.72 x 106 — adapter plate | aluminum alloy black anodizing
BH30 L] A500 210 0'3 0'4 3'9 4'1 200 2.03 X 10-6 — 2.10 X 10-6 — dust cover aluminum alloy white anodizing >
. 500 567 50 4 X100 50 4 x 100 - . - - 300 2.80 X 10-6|2.98 X 10-6[2.87 X 10-6|3.05 X 10-6 sub table aluminum alloy white anodizing 3
8 326 0.6 08 4.2 4.5 BH3005 | 400 |3.56 X 10-6|3.74 x 10-6|3.63 x 10-6|3.81 x 106 J c
top cover aluminum alloy =
BH30 L1 A-600 21lg 600 667 5 X 100 5% 100 0 0% 0 Galf 200 225 SR 0] B [ O] FE2 008 B8 S0 When LB option lected, steel rts are treated with | =
B 426 06 038 49 51 600 510 X 10°/5.28 X 10°/517 X 106535 X 10°  iemperature oiack cwome reaiment. O
- X } 2 4 700 [5.87 X 10-6[6.05 X 10-6[5.93 X 10-6[6.11 X 10-6
B30 Dng g;g 700 767 6 x 100 6 x 100 gg gg 25 28 150 [2.22 x 106 — 250 x 106 -
BHA0 1A 7505 660 03 | 04 | 56 57 iy = 2t g =
750 817 25 7 X100 25 7 x 100 = . - . 300 3.37 X 10-6|4.09 X 10-6[3.65 X 10-6[4.37 X 10-6
B 576 06 08 5.9 6.1 BH3010 | 200 _[4.14 > 10/ 4.86 x 10]4.42 x 106]5.14 x 10
*1: Stroke limit is a drive distance between both ends of the dampers. 500 4.91 X 10-6|5.62 x 10-6[5.18 X 10-6[5.90 X 10-6
*2: Mass stated "with top cover" includes mass of sub tables. 600 [5.67 X 106[6.39 X 10-6[5.95 X 10-6[6.67 X 10-6
*3: For B type (2 long blocks), drive block is located closest to motor bracket side. 700 6.44 X 10-6[7.16 X 10-6|6.72 X 10-6[7.44 X 10-6
*4: [ is ballscrew lead. 750 |6.82 X 10-6[7.54 X 10-6[7.10 X 10-6[7.82 X 10-6

*5 : For rail length 750mm, only lead 10mm is available.
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NIPPON BENRING ACTUATOR
BHA45 —without Top Cover— BHA45 —with Top Cover—

A(1 long block) A(1 long block)
B(2 long blocks) B(2 long blocks)

L2

13 L 77
MiXP1 Ni 51
115 P: R |7 80
reference 109 = 18 115(Min)
surface 6 80 6 6.1 NS reference surface
{ S(Min) - ¢ 8ol g $63% 5698
_ T o NIRSIIRN 4 I L b
< B | ¢ s eq e o ine r & ha I Eiaa
H Sl I ' & ‘ i ”I - I‘ B
: =
ha| 3 o & b @ o
d © [*hf® §>J S 105¢ — S L - i R g&%
© 2 I Q- AR

46
4-M6 depth12

|
! FY a3
8 095 denthe I A\ 2x(Mi+1)-26.6 thru
-©2.5 dept "~ 211 C'boredepth6.5 4-M6 depth12 30
4-M5 depth10

(sensor dog mounting hole) 2xM4 depth®

© (both sides) 46
“’?l &
e <
| — ; A
g 0 B M R Do 1 [ : <
- ~ - 7 o =B et — - ) ‘ s
<~ 7 < ) ) | D
= “ 15 £ ¥ ¥ t
0
b N ha| 53
M2zXP2 [ INe
2x(M2+1)-M3 depth6 (both sides) / 112
85
8-M4 depth8 120° 88
852 P.C.D.60 L 90° ™\ 84
58 <L > e - e
YA 2 NI 1 IFZN3E
: P 2 @ )= 5 ! o B RN
g 9 © fl NN o © H&%H
& ol WA= Y St 2 il
43 b 4-24.8 74 ‘ 43 e
86,5 865

section A-A View B (motor bracket AQ)
refer to page G-106, 107 for other motor bracket
PER LSS Stmkswlrimit L1 L2 dililn?nSiol\;I]? r>T<m|;1 N2 |M2 X P2 wimk:rtocuiwn;aj;hll(oi;ef wimtjl?;?tjov?awihsw‘;fover
SISOl 29 | oo | o | pxwo]  |xsol O Lo L6 | g
SRSl 99 | o | o0 | xwoo]  [xsol O Lo s e
SEIASOL 4 o | o | faxwo]  [praom el ee L os
e Bt 640 | 730 | 70 [5x100 20 |2 x300oEe 113138 L1
SRRl 918 | i | w0 | loxwo]  pxssol Ol fu o
e I - N R I A a R e R
ST 85 T oo [1ow| x| oo T Lie Tise et

*1: Stroke limit is a drive distance between both ends of the dampers.

*2 . Mass stated "with top cover" includes mass of sub tables.

*3: For B type (2 long blocks), drive block is located closest to motor bracket side.
*4:[]is ballscrew lead.

G-94

section A-A View B (motor bracket AQO)
refer to page G-106, 107 for other motor bracket
inertia (reference values) unit : kg * m2
long block ___part name material remarks
part rail length without top cover with top cover . . black oxide except
number mm A B A B guide rai carbon steel | ¢, raceway grooves
1 block 2 blocks 1 block 2 blocks ballsorew shaft T o
340 1.63 X 10-5[ 1.68 X 10-5 | 1.65 X 10-5[ 1.72 X 10-5 Chromium-
440 2.01 X10-5[/2.10 X 10-5[2.03 X 105 2.11 X 10-5 slide block molybdenum stee!
540 2.40 X 10-5[2.46 X 10-5[2.42 X 10-5| 2.50 X 10-5 - - -
BH4505 640 579 <105 | 2.85 < 105 | 2.81 x 105 | 2.89 x 105 motor bracket | aluminum alloy | black baked paint coating
740 3.17 X 10-5 | 3.24 X 10-5 | 3.20 X 10-5 | 3.28 X 10-5 coupling cover | aluminum alloy black anodizing
840 3.56 X 10-5| 3.62 X 10-5| 3.59 X 10-5 | 3.67 X 10-5 housing aluminum alloy black anodizing
940 3.95 X 10-5[4.01 X 10-5| 3.98 X 10-5 | 4.05 X 10-5 adapter plate | aluminum alloy |  black anodizing
iig ;gé X 182 ;-2‘2‘ X 18? ;-gg X 182 ggg x :8: dust cover | aluminum alloy |  white anodizing
.20 X 10- . X 10-" 28 X 10- .59 X 10- " " —
) 558 X 105281 x 105267 X 105298 X 105 sub table alum!num alloy white anodizing
BH4510 [ 640 | 2.97 x 105 | 3.20 X 105 | 3.06 x 105 | 3.37 X 105 EeaEr__|| Ali0Els)
740 | 3.36 X 10-5| 3560 X 10-5 | 3.44 X 10-5[3.76 x 10-5 Y10 LB obion e seiectod, siodl parts are treated with low
840 3.75 X 10-5[/3.98 X 10-5[3.83 X 10-5| 4.14 X 10-5
940 4.14 X 10-5[4.36 X 10-5| 4.22 X 10-5| 4.53 X 10-5
340 2.54 X 10-5[/3.45%X10-5[2.87 X 10-5| 4.12 X 10-5
440 2.92 X 10-5[3.84 X 10-5[ 3.26 X 10-5 [ 4.50 X 10-5
540 3.31 X 10-5[4.22 X 10-5| 3.65 X 10-5 [ 4.89 X 10-5
BH4520 640 3.70 X 10-5[ 4.61 X 10-5[4.03 X 10-5| 5.28 X 10-5
740 4.09 X 10-5[ 5.00 X 10-5 | 4.42 X 10-5 | 5.67 X 10-5
840 4.48 X 10-5[ 5.39 X 10-5| 4.81 X 10-5[ 6.06 X 10-5
940 4.86 X 10-5[ 5.78 X 10-5| 5.20 X 10-5 | 6.45 X 10-5

G-95
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NIPPON BENRING ACTUATOR
BH45 —without Top Cover— BHA45 -Wwith Top Cover—

C(1 short block) C(1 short block)
D(2 short blocks) D(2 short blocks)

L2

13 L 77
MiXPs N 51
85 P+ 7 50
o o] refeence
6 50 6 -2 6 | TT 8 A
reference surface - o o % | A
pas = 2 ¢ 8 | ] °
T o 8| 8| ® 2 N FA 2, 3 |- -
§ ¢ p 9 & & O ]
© O A o i [ hd REIE Td e U
i | ] f ie Py : i T
] o T & 5 & . ohid ‘ i ‘
S f e e el PN - L - ot e § o I
- ] +L_2© > |
|25 | ! A 2x(M1+1)-26.6 thru 2:M6 depthi 2 25 LA
2-M6 depth12 8-22.5 depth6 @11 C'bore.depth6.5 D -
(sensor dog mounting hole) 2xM4 depth6
0 (both sides)
0 o —
- N e——r
S 1 H = i | I
i i b B at et Lo r + .
< ; ; Q = ~ ) ) £ = -
g ' t S =
= 3 T T t
[to} 15
~
b, 4| 53
M2xP2 N2
2x(M2+1)-M3 depth6 (both sides) 112
85 8
8-M4 depth8 120°
85.2 P.C.D.60 90° i 84 1
58 } T | T >
— 1 i % | ! | N
C 0 }/},’:\\\r, = N~ [ © el f& I
2 9 o9 [TN\XZ J[ © o8 ﬁk@ﬁ
G © 5| el Ao} NS ) 2 DAy
43 | T 4048 74 43 | =
865 e 86.5
section A-A View B (motor bracket AQ)
section A—A View B (motor bracket AQ) refer to page G-106, 107 for other motor bracket
refer to page G-106, 107 for other motor bracket
inertia (reference values) unit : kg + m?
't number3'4 stroke limit dimensions mm block mass kg 2 total mass kg ‘ . short block __part name material remarks
[ mm- 1 L+ L2 N1 [MixPi| Nz [ M2 x Pa2|uitout oo corer | withtop cover [withoutop cover| with top cover parbt rail length without top cover with top cover auide ral carbon steel | D1aCk 0xide except
BH45 (][] C-340 249 058 | 079 | 57 | 65 number- | mm G D G D for raceway grooves
340 430 2 X 100 1 X 300 1 block 2 blocks 1 block 2 blocks
D 164 116 | 158 | 63 7.2 340 | 1.61 X105 1.64 X 105 | 1.62 X 105 ] 1.67 X 105 Eelscreisna il Mcarmolstee|
BH45 ][] C-440 349 0.58 0.79 7 7.8 440 199 < 105 2.03 < 105 [ 2.01 < 105 [ 2.06 x 105 sli chromium-
x x d p i i ide block
D 264 440 530 8 x 100 1400 1.16 1.58 7.6 8.6 540 2.38 X 10-5 [ 2.42 X 10-5 [ 2.40 X 10-56 | 2.45 x 10-5 5 mlowemm sflee‘ T :
BH45 [ C-540 449 058 | 079 | 82 92 BH4505 | 640 | 2.77 X 105 2.81 X 105| 2.78 X 105 2.83 X 105 oot e i e 1y | i GO
D 364 540 630 4 X 100 2 X 250 116 158 88 10 720 316 < 105 | 3.00 X 105 3.17 X 105 | 3.22 x 105 coupllng. cover alum!num alloy black anod!z!ng
BH45 [][] C-640 549 0.58 0.79 95 10.6 840 355 X 10-5 | 3.59 x 105 | 3.56 x 10-5 | 3.61 X 10-5 housing aluminum alloy black anodizing
D 264 640 730 70 [5x100] 20 (2 x 300 116 158 [ 101 14 940 | 3.94 X 105 | 3.97 X 105 | 3.95 X 105 | 4.00 X 105 adapter plate | aluminum alloy |  black anodizing
- - - - : 340 1.73 X105|1.88 X10-5[1.78 X 10-5] 1.98 X 10-5 dust cover aluminum alloy |  white anodizing
B4 LI C-740 649 740 830 6 X 100 2 x 350228 | 0.79 | 107 12 440 |2.12 X 105]2.27 X 105|2.17 X 105 ] 2.37 X 10-5 sub table aluminum alloy | white anodizing 3
D 564 116 | 158 | 113 | 128 540 | 2.51 X 105 | 2.66 X 105 | 2.56 X 105 | 2.76 X 105 ] 2
BH45 (][] C-840 749 asolNezs = % 1160 o x 400958 | 079 | 12 133 BH4510 640 [ 2.90 X 105 | 3.05 X 105 | 2.95 X 105 [ 3.15 X 105 oplcover T Falmin(im 2oy : P>
ISl S 740326 X 1051344 X105 330 X105 (884 XH05 (bRl v T T 3
- . . . . 4 .67 X 10-5[3.82 X 10-5 [ 3.72 X 10-5 [ 3.93 X 10- o
D 764 940 | 1,030 8 x 100 3 X300 — 5158 | 138 | 155 940 | 4.06 X 105 | 421 X 105 | 4.11 X 105 | 4.31 X 105
e - . R . 340 2.23 X 10-5[2.84 X 10-5]| 2.43 X 10-5| 3.24 X 10-5
*;:fﬂtroke lt"th;S"a'?t:n{e d|stanc3§ bﬁtv;een both efndsbotf tt?le dampers. 240 562 < 105[3.23 < 105|280 x 105 [3.63 < 105
£ Mass staled wiih lop cover: Includes mass of sub tables. ) 540 | 3.01 x 105 | 3.62 x 105 | 3.21 x 105 | 4.02 x 105
3:For D type (2 short blocks), drive block is located closest to motor bracket side. BHA4520 640 3.40 X 105 [ 4.00 X 105 | 3.60 X 105 441 < 105
4:Lis ballscrew lead. 740 | 3.78 X 105 | 4.39 X 105 | 3.99 X 105 | 4.80 X 105
840 | 4.17 X 105 | 4.78 X 10-5 | 4.38 x 10-5 | 5.19 X 10-5
940 | 4.56 x 10-5| 5.17 x 10-5 [ 4.76 x 10-5 | 557 x 10-5
G-96 G-97




NIPPON BENRING ACTUATOR
MOTOR BRACKET CONFIGURATIONS & APPLICABLE MOTORS

NB provides optional motor brackets and adapter plates to easily install most popular motors.

Table G-24 (1) Applicable Motors Table G-24 (2) Applicable Motors
BH15 BH23 BH30 BH45 BH15 BH23 BH30 BH45
Applicable motors Output P.G-104 ~ | P.G-106 ~ Applicable motors Output P.G-104 ~ | P.G-106 ~
P.G-102 P.G-103 105 107 P.G-102 | P.G-103 105 107
MSMES5A 50W _ A3 Ao A5 Q1AA04003D 30W
MSMEO1 100W Q1AA04005D 50W - Al Al A4
A5 | MSMEO2 200W B B B A2 a Q1AA04010D 100W
o MSMEO4 400W % Q1AA06020D 200W B B A7 N
§ MSMEO8 750W — — — — i Q1AA06040D 400W —
e MSMF5A 50W o Q1AA07075D 750W - — - —
5 - A3 A2 A5 i~
MSMFO1 100W Z R2AA04005 50W B N N a4
A6 | MSMFO02 200W B B B A2 & R2AA04010 100W
MSMFO4 400W R | R2AA06020 200W B B A7 N
MSMF08 750W — — — — R2AA06040 400W —
HF-KP(MP)053 50W _ Al Al Ad R2AA08075 750W - — - —
HF-KP(MP)13 100W R88M-G05030 50W B Al Al Al
o | 93 [HF-KP(MP)23 200W B B A7 Al R88M-G10030 100W
= HF-KP(MP)43 400W — G | R88M-G20030 200W B B B Ao
3 HF-KP(MP)73 750W — — — — R88M-G40030 400W
o HG-AKO136 10W R88M-G75030 750W - — — —
T HG-AK0236 20W A1 - - - - R88M-K05030 50W B Al Al Al
5 2 HG-AKO336 30W s |2 R88M-K 10030 100W
s |5 S
5| 2 4 | HGKR(MR)053 50W B Al Al Al s | 2 G5 | R88M-K20030 200W B B B A2
E E| Y HG-KR(MR)13 100W ° R88M-K40030 400W
S = 4
3 HG-KR(MR)23 200W B B A7 N s R88M-K75030 750W - - - -
o HG-KR(MR)43 400W — o R88M-1M10030 100W - Al Al A4
< HG-KR(MR)73 750W — — — — < is R88M-1M20030 200W B _ B Ao
s v SGMMV-A1 10W R88M-1M40030 400W
m;ni SGMMV-A2 20W Al - — — R88M-1M75030 750W - — - —
SGMMV-A3 30W MV-MO005 50W B A N Al
SGMJV(SGMAV)-A5 50W MV-M010 100W
SGMJV(SGMAV)-01 100W — Al Al A4 MV | MV-M020 200W B _ A7 A
g SGMAV-C2 150W W MV-MO040 400W —
5 | 2 -V [ SGMJV(SGMAV)-02 200W A7 z MV-M075 750W - — — —
w SGMJV(SGMAV)-04 400W - - B Al % SV(SV2)-M005 50W B N N a4
ﬁ SGMAV-06 550W X SV(SV2)-M010 100W
5 SGMJV(SGMAV)-08 750W — — — — SV | SV(SV2)-M020 200W B _ A7 A
x SGM7J(SGM7A)-A5 50W SV(SV2)-M040 400W —
N SGM7J(SGM7A)-01 100W — Al Al A4 SV(SV2)-M075 750W - — - — N
SGM7J(SGM7A)-C2 150W B is0.2/5000 50W B Al N a4 g
S -7 | SGM7J(SGMT7A)-02 200W A7 9 B is0.3/5000 100W >
SGM7J(SGM7A)-04 400W - — B Al z Bis | B is0.4/5000 130W A7 o
SGM7J(SGM7A)-06 600W w B is0.5/6000 ¢ 350W - - - Al
SGM7J(SGM7A)-08 750W — — — — B is1/6000 500W —

*Please contact NB for the coupling because the motor shaft length will be shortened.
NB can provide other types of motor brackets. Please contact NB for details.
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NIPPON BENRING ACTUATOR
MOTOR BRACKET CONFIGURATIONS & APPLICABLE MOTORS

Table G-25 (1) Applicable Motors Table G-25 (2) Applicable Motors
BH15 BH23 BH30 BH45 BH15 | BH23 | BH30 | BH45
Applicable motors Flange .G- ~ .G- ~ i R R
pp 8 P.G-102 pG103 | P G110%4 B G110076 Applicable motors Flange PG-102 | P.G-103 Pf1 8(24 Pﬁi1 10(;6
AR2 )28 A3 o - - 5] _ TS3641 28 | A3 | A6 - -
AR | AR46 [142 — A5 B1 — g X 2 phase TS3617 142 — A5 B1 —
o st ARG 160 — — A4 AG g | | ™ [ Ts3690 56.4] — - | a5 | -
AZM2 028 A3 A6 - - 8 | £ [5phase | TS3667 042 | - A5 B1 -
AZ | AZV4 L1142 - A5 B1 - | é motor TS3624 * 160 — — A4 A6
AZM6 160 — — Ad A6 <§f TS3699N112 128 A3 A6 — —
% RKS54 [142 — A5 B1 — < | i-STEP TS3699N172 []42 — A5 B1 —
5 RK T MRKsB6 [160 - - A4 A6 o |~ TS3699N231(N232) |[156.4| — — A5 -
= CRK52 28 A3 A6 - - gl g TS3641 028 | A3 A6 - —
= 5 CRK | CRK54 42 — A5 B1 = g é Siservo| TS3617 [142 = A5 B1 =
& |phase CRK56 160 — — A4 A6 3|8 TS3653 [1564| — - A5 -
5| & | motor PKP52 (128 A3 A6 - - A SM-L5MH )28 | A3 | A6 = =
g CVK PKP54 142 _ A5 B1 _ % Si super SM-02MH/SM-04MH [J42 - A5 B1 -
2 PKP56 [ F 160 - - A4 A6 % Please contact NB for the coupling because the motor shaft length will be shortened.
Z 2 PKP22 28 A3 A6 - -
CVK
phase (PKP) PKP24 42 - A5 B1 —
motor PKP26 [156.4 = = A5 =
5 SH528 []28 A3 A6 — —
% phase | F5 | SM542 [J42 — A5 B1 —
w motor SM560 [160 — — A4 A6
ol » SH228 028 A3 A6 - -
z " Fp | SHI42103H52| []42 - A5 B1 -
5|0 103H712 [156.4 = = A5 =
103H782 (comector type)| (1 60 — — Ad AB
2 5 phase motor Llleae ] )42 — b Bil —
=5 CIK-SM56[1| 160 — - A4 A6

NB can provide other types of motor brackets. Please contact NB for details.
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NIPPON B=eNRING

BH23

Figures inside( ) indicates mass of the motor mount adapter plate.

BH15

Figures inside( ) indicates mass of the motor mount adapter plate.

AO AO 4-M3 depth6
52
&) 0 %0 30 30.5
9%, 10{. _ 10
] w
& o0 ] @ <
|2 E ‘
483 thu I S 4-23.4 thu™
A1 (Mass:10g) - 1035t A1 (Mass:28g)
Recommended Coupling: ;; 26 C‘k?ore._(:jemha.s Recommended Coupling: 105 4-M4 depth10.5
XBW-15C2(Nabeya Bi-tech Kaisha) a’lﬁ < (Oppostse side) XBW-19C2(Nabeya Bi-tech Kaisha)
LAD-15C (Sakai Manufacturing Co., Ltd.) 8 LAD-20C (Sakai Manufacturing Co., Ltd.)
SFC-005DA2 (Miki Pulley Co., Ltd.) SFC-010DA2(Miki Pulley Co., Ltd.)
- & —olok] N &
— L I=toloF] s §
bolt for fixing adapter plate (g 35
<t
A2(Mass:10g) o 2 oot A3(Mass:24g)
Recommended Coupling: S %0 P.CD.33 Recommended Coupling: 105, 90° 4-M3 depth10.5
XBW-15C2(Nabeya Bi-tech Kaisha) § _H XBW-19C2(Nabeya Bi-tech Kaisha)
SFC-005DA2 (Miki Pulley Co., Ltd.) —T LAD-20C (Sakai Manufacturing Co., Ltd.)
SFC-010DA2(Miki Pulley Co., Ltd.) .‘ - "
= Q Folol NES
=1 v Lok L 5|8
bolt for fixing adapter plate 30 = 35
A3(Mass:10g) 4-23 thru A5(MaSS:328) 4-23.4 thu
ingt 25.5 C'bore.depth3 ing: 26 C'bore.depthd
Recommended Couplnjg. ) (oppasito Sﬁe)ep Recommended Coupllr_‘ng. ) (opposi!:rZid?)J
XBW-15C2(Nabeya Bi-tech Kaisha) XBW-19C2(Nabeya Bi-tech Kaisha)
LAD-15C (Sakai Manufacturing Co., Ltd.) LAD-20C (Sakai Manufacturing Co., Ltd.)
SFC-005DA2 (Miki Pulley Co., Ltd.) SFC-010DA2(Miki Pulley Co., Ltd.)
Q&
bolt for fixing adapter plate

For configulations A1 and A3, attach the motor to the motor mount adapter plate first before mounting it to actuator.

G-102

A6(Mass:16g)
Recommended Coupling:
XBW-19C2(Nabeya Bi-tech Kaisha)
LAD-20C (Sakai Manufacturing Co., Ltd.)
SFC-010DA2(Miki Pulley Co., Ltd.)

4-23 thru

25 C'bore.depth3
(opposite side)

G-103

For configulations A5 and A6, attach the motor to the motor mount adapter plate first before mounting it to actuator.
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NIPPON B=eNRING

BH30

Figures inside( ) indicates mass of the motor mount adapter plate.

A4 Mass:71g)

Recommended Coupling:
XBW-25C2(Nabeya Bi-tech Kaisha)
LAD-25C (Sakai Manufacturing Co., Ltd.)
SFC-020DA2 (Miki Pulley Co., Ltd.)

10,

4-M4 depth10

25 50

228
236'3%

XBW-25C2(Nabeya Bi-tech Kaisha)
LAD-25C (Sakai Manufacturing Co., Ltd.)
SFC-020DA2 (Miki Pulley Co., Ltd.)

35 P.C.D.46 i

;

AO 59 50
34 A0 o 4M3 depth8
9 o
1 N o | PCD38 120 4048
© N ™
| © N J
N\ § Pd
: N
o o 4}%}\}\\_ —
olo EEIrAN\Z/C o
& TS+
25
2-M4 depth10 9 EI g]
51
A1 Mass:25g)
Recommended Coupling:
ping 10 4-M4 depth10 s

40

I
——
oz ]

ABMass:a6g)
Recommended Coupling:
XBW-25C2(Nabeya Bi-tech Kaisha)

4-M4 depth7

A2 Mass:25g)

Recommended Coupling:
XBW-25C2(Nabeya Bi-tech Kaisha)
LAD-25C (Sakai Manufacturing Co., Ltd.)
SFC-020DA2 (Miki Pulley Co., Ltd.)

4-M3 depth10

35 P.CD45 :

228
2 30+8.05
40

XBW-27C2(Nabeya Bi-tech Kaisha)

LAD-25C (Sakai Manufacturing Co., Ltd.)
SFC-020DA2(Miki Pulley Co., Ltd.) - &
v Q= Z
- Sl g 8
Q
A7 (Mass:64g) 4-M5 depth10
Recommended Coupling: 10 o5 P.C.D.70 90°

228
25049
160
o le
()

A3(Mass:55g)

Recommended Coupling:
XBW-25C2(Nabeya Bi-tech Kaisha)
LAD-25C (Sakai Manufacturing Co., Ltd.)
SFC-020DA2(Miki Pulley Co., Ltd.)

4-M4 depth10
P.C.D.60

54

P -4
] =
o]
B 1 (Mass:37g)
Recommended Coupling:
XBW-19C2(Nabeya Bi-tech Kaisha) 4284 thr 59
. . 7 26 C'bore.depth3.5 31
LAD-20C (Sakai Manufacturing Co., Ltd.) T (opposite side) —
SFC-010DA2(Miki Pulley Co., Ltd.) 7@)
=mm. 7 | N
< o (o)
e 11 1.9

G-104

For configulation B1, attach the motor to the motor mount adapter plate first before mounting it to actuator.

G-105
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NIPPON B=eNRING

BH45

Figures inside( ) indicates mass of the motor mount adapter plate.

A4 (\Mass:73g)
Recommended Coupling: 38 4-M4 depth8
XBW-25C2(Nabeya Bi-tech Kaisha) B % P.C.D.46
LAD-25C (Sakai Manufacturing Co., Ltd.) 2
SFC-020DA2 (Miki Pulley Co., Ltd.)
%
0
ABMass:73g)
Recommended Coupling: 8y
XBW-25C2(Nabeya Bi-tech Kaisha) L = Lk
LAD-25C (Sakai Manufacturing Co., Ltd.) s o
SFC-020DA2 (Miki Pulley Co., Ltd.)
g L @)
= PN /ol
o§ . o
AB (Mass:64g)
Recommended Coupling: 5 sy
XBW-27C2(Nabeya Bi-tech Kaisha) - A4 depih® 50
LAD-25C (Sakai Manufacturing Co., Ltd.)* T %
SFC-020DA2(Miki Pulley Co., Ltd.)* ] T 9
*Please contact NB if you are using aSTEP motor (Oriental Motor Co., Ltd.). % o 7P ﬁm -
17 Y
; ofs oJO)

SFC-040DA2 (Miki Pulley Co., Ltd.)

AO &
8-M4 depth8 -
P.CD60 \ 120
g EN >
92 i el 7\ =
3 o o R\
8 o (Pt AR 1 %
35
4-24.8 thru 74
A1 (Mass:53g)
Recommended Coupling: 10 4-M5 depth10 90°
XBW-34C3(Nabeya Bi-tech Kaisha) pepTo
LAD-30C (Sakai Manufacturing Co., Ltd.)
SFC-030DA2(Miki Pulley Co., Ltd.) ]
¢ % o
s | O
Q
A4
A2Mass:53g)
Recommended Coupling:
4-M4 depth10 .
XBW-34C3(Nabeya Bi-tech Kaisha) 8- PCDI0 =
LAD-30C (Sakai Manufacturing Co., Ltd.)
SFC-030DA2(Miki Pulley Co., Ltd.) o
o 33| w
NI
Q
4
A3(Mass: 103g) 4-M5 depth10
P.C.D.90 90°
(200W-400W) "
Recommended Coupling: an e -
XBW-34C3(Nabeya Bi-tech Kaisha) /Y B,
SFC-030DA2(Miki Pulley Co., Ltd.) 33 !
Y 9 | 8 7z |
(750W) s| €| O i & i
Recommended Coupling: s
XBW-39C2 (Nabeya Bi-tech Kaisha) bt g

G-106

G-107
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NIPPON BENRING ACTUATOR
EXPOSED BRACKET RO RETURN PULLEY UNIT

The BH type ballscrew shaft end is exposed with the exposed bracket RO type. Please fabricate an original Return pulley units in which a motor is connected with a timing belt are available for BH type. Its return
bracket in case the standard brackets are not applicable. RO type is applicable with cover and with sensors. structure allows the reduction of total length (available for BH30 and BH45).
34 )
166 Bolt for fixing pulley cover o 21_  mounting direction
12 59 ] L ! 1| code3
9 4-M4 depth8 o7 LI: N <
™~ o
5
e SN
@
S N o, ﬂ R - g tension plate ™~
@) N o) N Qy A= 3 = han Q
o[o 8 S -
— 9 O @ + 18 -
o " 7
[o9) H d
° = 1 +HBH: G
Mass is 0.085kg less than the mass in the table on page G-92. © & M -
+ A - - =z====2
™)
QQL 42 0.3 mounting direction
B H45 16| 28 mounting direction 42.3 code 6
code O "
85
. 4-M5 depth10 40 !
g Td mounting direction == ‘
3 E —==7"N Td=2.0 N code 9 '
@ R7 & = ) d=1.1 mm
IS =] ﬁ% 10 belt installation tension=23 N cross section A-A
N S [© &ﬂ Q| 5 belt unit mass=0.011kg/m
v Q g g ® tension

1.Installation position of Pulley Unit can be selected at 90° intervals (mounting direction code).
2.Applicable with cover and with sensors.
3.0.2kg is added to the mass on page G-92.
4.Inertia is added 2.22x10%kg - m? to the value on page G-93.
5.Part number structure BH30 s s -3 % * % /5[]
Yoy Symbol of applicable motor bracket (refer to Table G-26)
[J: Mounting direction code (refer to cross section A-A)

Mass is 0.26kg less than the mass in the table on page G-94 and G-96.

Table G-26 Applicable Motor Bracket

bgc:::;t applicable motors rated output flange motz:as.haft
RA Panasonic | MINAS SERIES 50~ 100 W 138 ¢ 8 z
Eﬁ:ﬁ;\l’é SIGMA SERIES 50~100W| [140 %:
RB '\QI:(L:JE;{?SI MELSERVO SERIES 50 ~ 100 W [J40 ¢ 8 %
?DAE'\II\IYKCI) SANMOTION Q1 SERIES 50~ 100 W 140

G-108 G-109



ACTUATOR
| SENSOR

Photomicro sensor or proximity sensor can be attached to the BH actuator with our optional sensor-mounting
rail (refer to Table G-28). Tapped holes are machined on both sides of the guide rail, allowing attachment
of sensor rail to either side. The case without special instruction from customer, standard positioning would

BH 45 be to the left of the motor mount end. When with two blocks, sensor dog is attached on the driving block as
standard. Please change to attach sensor dog on the driven block if necessary.

Table G-28 Standard (NPN) Sensor

bolt for fixing pulley cover : i :
Dolt tor Tixing pulley cover ) ‘_A‘ o 31 Cm:(;;:gng direction sensor symbol . s/ensor ty;:txi BH15 o LZBSI—E§3 = BH30 | BH45
- slim/compact type - pcs .
X _ - 2
@ S photomicro sensor (SUNX) EE-SX674 [3 pes] 2 (OMRON)

APM-D3B1 [2 pcs]'
APM-D3B1F [1 pc]‘14
(Azbil)

proximity sensor
(N.C. contact) *3

K

tension plate

167
102

*1: length of cable: 1m

*2: 3 pcs of connector EE-1001 (OMRON) will be attached
*3: normal close contact

*4: different frequency type

31
86.5

Figure G-25 Sensor Rail
mounting direction

s P R BH15 BH23, 30, 45

i
o2 N N 6
Td o 2,
97 Td=2.9 N mounting direction g;;;z,@ 15 3 5
d=1.6 mm code 9 : 3
belt installation tension=44 N =1 =
belt unit mass=0.023kg/m cross section A-A |
tension ~ T U —
o 5 — | - N~ oo —— |-
iy {_l_ n [ep)
~
1.Installation position of Pulley Unit can be selected at 90° intervals (mounting direction code). ™ u___ V¥

2.Applicable with cover and with sensors. 1
3.0.7kg is added to the mass on page G-94 and G-96.
4.Inertia is added 1.24x10~°kg * m? to the value on page G-95 and G-97.
5.Part number structure BH45 s s sk - sk 3k sk % /Y¢ Y[
Y ¥e: Symbol of applicable motor bracket (refer to Table G-27)
[J: Mounting direction code (refer to cross section A-A)

Table G-27 Applicable Motor Bracket

motor . motor shaft >
(@)
bracket applicable motors rated output flange dia. E'
RA Panasonic | MINAS SERIES 200 W [160 ¢ 11 1_>|
YASKAWA o
)
ELECTRIC SIGMA SERIES 200 W []e0
MITSUBISHI
RB ELECTRIC MELSERVO SERIES 200 W 60 ¢ 14
SANYO
DENKI SANMOTION Q1 SERIES 200 W 160
RC 5 PHASE STEPPING MOTOR — 160 ¢ 8
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ACTUATOR

BH15

K Specification (Proximity Sensor)
—Without Top Cover— proximity sensor (different frequency type)

o APM-D3B1F
proximity sensor proximity sensor

APM-D3B1 ﬂgh APM-D3B1
H S EE==
J Lmina

(combination with the diferent frequency type) 14

=

—With Top Cover—

sensor dog

sensor rail

o =2
T
T Tele
|14
accessories
part name aty
proximity sensor: APM-D3B1 (Azbil) 2 pcs
proximity sensor (different frequency type):APM-D3B1F(Azbil) | 1 pc
sensor rail 1 pc
sensor dog 1pc
G-112

BH23

S Specification (Compact Photomicro Sensor)

sensor dog

—Without Top Cover—
photomicro sensor
|

sensor rail

sensor mounting plate

accessories 1515
part name aty 20

photomicro sensor:PM—L25 (SUNX) 3 pcs

sensor mounting plate 3 pcs

sensor rail 1 pc

sensor dog 1 pc

K Specification (Proximity Sensor)

—Without Top Cover— proximity sensor(different frequency type)

sensor dog

sensor rail

© ‘ NO©
L..Eef.QJ
L] L]

imit 15 APM-D3B1F
proximity Sensor proximity sensor
APM-D3BT ‘ APM-D3B1
| W
: —
J L min8
(combination with the diferent frequency type)

—With Top Cover—

sensor dog

sensor rail

|
gj 1
) 6l5
accessories 131
part name qty -
proximity sensor: APM-D3B1 (Azbil) 2 pcs
proximity sensor (different frequency type):APM-D3B1F (Azbil)| 1 pc
sensor rail 1 pc
sensor dog 1 pc

G-113
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ACTUATOR

BH30 BH45

S Specification (Slim-Type Photomicro Sensor) S Specification (Slim-Type Photomicro Sensor)
—Without Top Cover— —Without Top Cover—

sensor dog long block
rﬁ,‘ photomicro sensor sensor rail
|

41 10, . sensor dog
photomicro sensor sensor rail

—Without Top Cover—

8 .
]- l T & ‘B\h‘m ‘
Wi _ min21 ©® Q) ™) =
With Top Cover 24
f 14.8
21 120 | sensor mounting plate
} short block min 19_8
SRS
‘ olccle
M AN
:'
accessories 15_|5 sensor mounting plate G 5% | 00
part name qty 20
photomicro sensor: EE-SX674 (OMRON) 3 pcs
connector: EE-1001 (OMRON) 3 pcs —With Top Cover—
sensor mpunting plate 3 pcs long block a4 10
sensor rail 1 pc ”
sensor dog 1 pc sensor dog
{ sensor rail
K Specification (Proximity Sensor) |

proximity sensor (different frequency type)

proximity sensor 15 APM-D3B1F sensor dog
APM-D3B1 | proximity sensor sensor rail ——————————=m &
/ APM-D3B1 o .
1 14.8
L] 26 10
- — short block (
| [ ming
(combination with the diferent frequency type) 65 {
13.1 I
—With Top Cover— |
TAT sensor dog
I } I  —
m — sensor rail ‘
| © O @ accessories
%M o © 0 part e @
= o | photomicro sensor: EE-SX674 (OMRON) 3 pcs
' connector: EE-1001 (OMRON) 3 pcs B
accessories 65 sensor mounting plate 3 pcs E'
__ PR MEWE aty [13.1] sensor rail 1pc >
proximity sensor: APM-D3B1 (Azbil) 2 pcs sensor dog 1 pc o
proximity sensor (different frequency type): APM-D3B1F (Azbil) 1 pc s
sensor rail 1 pc
sensor dog 1 pc
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NIPPON BENRING ACTUATOR

BH 4 5 For the BH type sensors can be changed to the PNP type by adding a sensor option code “PNP” at the end

L . L. of the part number. Refer to Table G-29 for the model number of PNP type sensors.
K Specification (Proximity Sensor)

—Without Top Cover— Table G-29 Standard (PNP) Sensor
| lock sensor
ong bloc oy snrfrent fecuercy pe) symbol sensor type BH15 BH23 BH30 BH45
APM-D3B1F
proximity sensor 41 10 . Sensor dog, slim/compact type PM-L25-P [3 pcs]™! EE-SX674P [3 pcs]2
APM-D3B1 proximity sensor sensor rail S .
/ APM-D3B1 photomicro sensor (SUNX) (OMRON)
A= ! HeOANO® - APM-D3E1  [2 pcs]'!
/ \ —rh / @ K ‘(’Lo’émc'g'nfaegf)og APM-D3ETF [ pc] ‘14
ﬂﬂéﬁ ﬁ}wﬁ .= (Azbil)
J \_ _ o ' ' ' *1: length of cable: 1m
| min8 < & 5 *2: 3 pes of connector EE-1001 (OMRON) will be attached
short block (combination with a *3: normal close contact
26 10 the diferent frequency type) 13.1

,‘_T_T‘f *4: different frequency type

%ﬁ‘_u@wﬁ

—With Top Cover—

long block 21 10

ensor doj

ensor rail

1

mﬁ  E=e o=

1T T F

o0

2
<
2
short block T 6 10
|
[
I
|
] i
=e i | ==e fTe=s
accessories
part name aty
proximity sensor: APM-D3B1 (Azbil) 2 pcs
proximity sensor (different frequency type):APM-D3B1F (Azbil)| 1 pc
sensor rail 1 pc
sensor dog 1 pc

d01vNLov
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ACTUATOR
POSITIONING PIN HOLE

For the BH type, positioning pin holes can be provided on the slide block and sub table by adding the option
code“PS"or"PW”in the end of the part number. BH .I 5A! B (long block)
The option code“PR”is used to provide the guide rail with positioning pin holes. When positioning pin holes are Positioning pin hole option is not available for BH15.

necessary on both the slide block/sub table and guide rail, please add the option code“PSR”or"PWR”

Chart for Positioning Pin Hole BH23A,B (long block)

* - P'S Option Without Top Cover - - PS Option With Top Cover -
68.6

When repeated work When repeated When actuator sustains axial load causing 60 40
piece mounting actuator mounting a sub-table or a work piece to misalign from 40 5
accuracy is required. accuracy is a cariage block such as in vertical
required. orientation and high acceleration condition. — Fﬁ$ R ﬁ|—_ . —
~Jee+ o w,
. ) | G b B = NI S L e
.wnthout_cover @with cover R = T - = {j | /. e
pin hole connected by 1 ===k Rl —
the straight pin /0 O ——t—
o 2-023%"*depth4
g applied to PW option connected by pins
. 3 +H e
Slide Block and @with cove © 16 *005 g
Sub T?ble WIth pin hole 2.02"3%depth4 3
Positioning Pin Hole
motor end motor end
pin hole
BH30A,B (ong biock)
- PS Option Without Top Cover - - PS Option With Top Cover -
84.4
76.8 54
o
Guide Rails 538 ‘ ‘ ®
with Positioning [ 60|
Pin Hole T I
[} © = e
— 1| @ L 7 ' r
— B | — =1/ | 4=
f— — —a + | |= —
IL,
ille 3 / AoLE ]
Option Code PG PSR PR PWR PW A 2
[ 7o/ o | d
- 2-23"'9%"“depth5 ' >
Positioning Pin Hole for Slide Block and Sub Table s applied to PW option connected by pins g
It is useful when exacting reassembly positioning is required. In case of two blocks used, both blocks are g 19 *005 9
processed. o014 G
When the code“PS’is specified, the drilling hole is processed only on the mounting surface (slide block 2:03 6 depthS R
or sub table). When the code“PW’is specified for a BH with a top cover, the slide block and sub table are
motor end motor end

connected by the straight pins at the location where the“PS”option specifies on the slide block.
Note that NB does not supply straight pins for the“PS”option.
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NIPPON BENRING ACTUATOR

POSITIONING PIN HOLE FOR GUIDE RAIL

It is useful to use positioning pin holes on the guide rail when exacting reassembly positioning is required.
NB does not supply straight pins.

BHA45A ,B (ong biock)

- PS Option Without Top Cover - - PS Option With Top Cover -

15 After the insertion of the straight pins in the BH guide rail base, the pins might interfere with the slide block. In
109 80 o the positioning process, please consider the BH base thickness. The length of the pin in the BH base shall be
80 - shorter than the BH base thickness. Please make sure that the pins shall not interfere with the slide block.
23 +-%0
| Figure G-26 Positioning Pin Hole Location
- T TFT T, T T T TFEFE® T s R\
S ! b 7# 75 v g
— — _ | | _ ==== =ﬁ | | L == = =
) -===dg ! el === = 2 :
: 3 Al bee :
I
= "2 -k /f----»fy----- = 7 | / Tl ]
§ ¢ 6% ® ¢ = VA T
- =T g N Y I
g == = == = = —pam3—-4H
a applied to PW option connected by pins / 3 AN e\ Ny ! }
2.04'3" depth/ 14 ¥ S & © § H [
2:04"§%"*depth6 ] i ol ® |
motor end motor end 2(R) ¢d H9 thru
_ J
Table G-30 Positioning Pin Hole for Guide Rail unit: mm
pin length .
BH 4 5 C D part number (BH base thickness) rail length N M ¢ d B
yLJ (short block) 150 35 80
- PS Option Without Top Cover - - PS Option With Top Cover - 200 20
a5 BH23 5.9 or less 250 25 160 $3750%° $37592°
79 50 o 300 30 240
50 | - 150 25
=3 200 100
‘ 300 200
_____ i ol E R B i " I
#ﬁﬁ( he1 7 i BH30 8 or less ;‘88 50 ?188 657899 | 557§0%
— € i = il Nd FIE == 600 500
P g 7 AR ] 700 600
& ot |6 el 'i 3 750 25 700
i
e - }/-—-::{----- 340 200
| 5 | 440 300
g A= 540 400
9 applied to PW option connected by pins BH45 11 or less 640 70 500 5+g030 519030
3 ¢ 9]
g = 740 600
2-0475%%depth6/ 12 3 840 700
2-24"3°"® depth6 12 =40 800
Positioning pin hole option is not available for BH15. 8
motor end motor end 2
T T S
3
o
)
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ACTUATOR APPENDIX

@BH type contains a lithium soap based grease. Figure G-27 Location of Grease Fitting

(Multemp PS No.2, KYODO YUSHI) Apply similar ( 1
type of grease for the lubrication as required USE AND HANDLING PRECAUTIONS
depending on the operating conditions.
®For B.H23’ 30 use the grease ﬁt.ting to lubricate one block @Please handle as a precision component and avoid excessive vibration or shock.
the slide block. For ballscrew portion apply grease . ) ) L o
directly to the surface of screw shaft. @ Rough handling will affect the smooth motion and reduce the precision performance and life time.
BH15 slide block has ¢2mm oil holes instead of A @DO NOT DISASSEMBLE. The accuracy of BG and BH type is preadjusted before delivery.
grease fitting. a @Please allow for extra stroke length. If the guide block repeatedly collides with damper, it may cause
BH45 does not have grease fitting, apply grease - damage.
directly to the raceway surface of ballscrew shaft grease fitting LE @Depending upon the operating environment, dust and foreign particles may contaminate actuator and
and guide. ) § disrupt the ball circulation and precision performance.
@Unless otherwise instructed, a grease fitting is o @Please never touch the area at both stroke ends during operation. There is a danger for the fingers to be
located as shown in Figure G-27. = caught at the stroke end. Please pay enough attention to the guide rail area even when not in operation.
@The grease can be changed to a high function two blocks grease fitting There is a danger for the fingers to be injured by the dust cover.
type by adding a special grease option at the end T @Anti-rust oil with little affect on the lubricant is applied to the guide rail and the block top surface.When
of the part number. Please refer to Table G-31 for mounting it is recommended that the turbine oil (ISO standard VG32- 64) is applied to the mounting
the grease type. — — % surface for antirust effect after cleaning the contact surface.
— =
Table G-31 Applicable Grease
grease option features product name grease fitting
none Multemp PS No.2 OPERATlNG TEMPERATURE
(standard) - (KYODO YUSHI)
GU urea-type low dust generation; KGU Grease - ~ @Resin parts are incorporated in the BG and BH type. Please avoid using BG and BH type above 80°C.
low sliding resistance grease Please use the product at 55°C or lower when sensor and/or bellows are optioned.
GLA litnium-type KGLA Grease
low dust generation grease
GF urea-type anti-fretting grease KGF Grease LUBR'CAT'ON

@The objective of lubrication includes the reduction of friction among the rolling elements as well as
between the rolling elements and the raceway, prevention of sintering, reduction of wear, and the
prevention of rust by forming a film over the surfaces. Please relubricate periodically depending on the
operating conditions. The recommended relubrication interval is either of earlier period of about 6 months (3
months in case of 24 hours operation) or 1,000km of travel distance under normal conditions.

d01vNLov
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ACTUATOR
SENSOR SPECIFICATIONS

slim-type photomicro sensor (symbol: S) / OMRON CORPORATION compact photomicro sensor (symbol: S) / Panasonic Industrial Devices SUNX Co., Ltd.
e NPN type EE-SX674 5 NPN type PM-L25
PNP type EE-SX674P PNP type PM-L25-P
sensing distance 5 mm (slot width) sensing range 6 mm (fixed)
standard sensing object 2 x 0.8 mm min. opaque object minimum sensing object 0.8 x 1.2 mm opaque object
differential travel 0.025mm hysteresis 0.05 mm or less
power supply voltage 51024 V DC =10 %, ripple(P-P): 10% max. repeatability 0.01 mm or less
current consumption 12 mA max. (NPN), 12 mA max. (PNP) supply voltage 51024V DC =10 %, ripple (P-P): 10 % or less
NPN type NPN open collector outpult models:At 51024V DC: 100 mA Igad currlent (Ic) with a residual voltage of 0.8 V max. current consumption 15 mA or less :
i i When driving TTL: 40 mA load current (Ic) with a residual voltage of 0.4 V max. _ . NPN lopen-collector transistor
PNP type PNP open collector output models: NPN type maximum sink current: 50 mA, applied voltage: 30 V DC or less (between output and 0 V)
At 5 t0 24 V DC: 50 mA load current (Ic) with a residual voltage of 1.3 V max. sl i residual voltage: 2 V or less (at 50 mA sink current) 1 V or less (at 16 mA sink current)
output operation Dark-On (+, L terminal open-circuit), Light-On (+, L terminal short-cuircuit) PNP open-collector transistor
response frequency 1 kHz max. (3 kHz average) PNP type maximum source current: 50 mA, applied voltage: 30 V DC or less (between output and + V)
operation indicater operation indicator (red) lit with incident residual voltage: 2 V or less (at 50 mA sink current) 1 V or less (at 16 mA sink current)
ambient illumination (on receiver lens) fluorescent light: 1000 £ x max. output operation incorporated with 2 outputs: Light-ON/Dark-ON
ambient temperature operating: -25 to 55 °C, storage: -30 to 80 'C response time Linder light received condition: 20 s or less, under light interrupted condition: 80 s or less (response frequency: 3 kHz or more)
ambient humidity operating: 5 to 85 %RH, storage: 5 to 95 %RH operation indicater orange LED (lights up under light received condition)
vibration resistance destruction: 20 to 2000 Hz, (with a peak acceleration of 100 m/s?) ambient illuminance fluorescent light: 1000 £x at the light-receiving face
1.5 mm double amplitude for 2 hrs (with 4-minute cycles) each in X,Y, and Z directions ambient temperature operating: -25 to 55 C (No dew condensation or icing allowed.), storage: -30 to 80 C
shock resistance destruction: 500 m/s? for 3 times each in X, Y, and Z directions ambient humidity 5 to 85 %RH, storage: 5 to 95 %RH
degree of protection IEC 60529 IP 50 voltage withstandability 1000 V AC for one min. between all supply terminals connected together and enclosure
connection method connector type (direct soldering possible) insulation resistance 20 MQ, or more, with 250 V DC megger between all supply terminals connected togeter and enclosure
weight approx. 3 g vibration resistance 1010 2,000 Hz frequency, 1.5 mm double amplitude (maximum acceleration 196 m/s?) in X, Y, and Z directions for two hours each
case Polybutylene telephthalate (PBT) shock resistance 15,000 m/s? acceleration (1,500 G approx.) in X, Y, and Z directions three times each
material cover Polycarbonate (PC) cable 0.09 mm? 4-core cabtyre cable, PVC, 1 m long
emitter/receiver| weight Net weight: 10 g approx., Gross weight: 15 g approx.
NPN type PNP type TErE case Polybutylene telephthalate (PBT)
CIRCUIT DIAGRAM CIRCUIT DIAGRAM cover Polycarbonate (PC)
i i ) NPN type PNP type
! // it ! £/ i | e ! CIRCUIT DIAGRAM CIRGUIT DIAGRAM
(red) — ! (red) T %1) color code of cable type color code of cable type
| main EE'TC (control output) T8z | main. 1 = |Tc Too2ay o)+ v ms o) + v
cirouit Q_’A 100 mA max. circuit I 3 (black) output 1 1oad | |- -I_ 3 Kllk S0mA MA% _I_
: | : ' | o H ‘:E[iiwme) =0 o]+ s~awoe | |12 Kz " [Weotomt 1 somamAX. | S~24/00
- [EE %EE| [V [ole)0v _ 50mA WAX. T £ (Whilé)OUYDmZU_g%_d—_ lioea) T
Please read the specifications and precautions of the manufacture's catalogs or instruction manuals. (blue) O V
internal circuit =—a—= user's circuit internal circuit =—<—= user's circuit

Please read the specifications and precautions of the manufacture's catalogs or instruction manuals.
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ACTUATOR

proximity sensor (symbol: K)/ Azbil CORPORATION

NPN type

APM-D3B1,APM-D3B1F (different-frequency type)

type

PNP type

APM-D3E1,APM-D3E1F (different-frequency type)

rated sensing distance

2.5mm=*15%

standard target object

15x15 mm, 1 mm thick iron

differential travel

15 % max. of sensing distance

rated supply voltage 12/24 V DC
operating voltage range 10.81026.4 V DC
current consumption 10 mA max.

NPN type

NPN transistor open collector switching current: 30 mA max. (resistive load)
voltage drop: 1 V max. (switching current 30 mA) output dielectric strength: 26.4 V

control output
PNP type

PNP transistor open collector switching current: 30 mA max. (resistive load)
voltage drop: 1 V max. (switching current 30 mA) output dielectric strength: 26.4 V

operation mode

normally closed (N.C.)

operating frequency

120Hz

indicator lamps

lights (red) when object approaches

operating temperature range

-10 to 55 C, storage: -25t0 70 'C

operating humidity range

35 ~ 85%RH

dielectric strength

1000 V AC (50/60 Hz) for one min. between case and electrically live metals

insulation resistance

50 MQ min. (by 500 V DC megger )

vibration resistance

10 to 55 Hz, 1.5 mm peak-to-peak amplitude, 2 hrs in X, Y, and Z directions

shock resistance

500 m/s? 3 times in X, Y, and Z directions

protection

IP 67 (IEC 529)

weight

approx. 10 g excl. cable (length of cable: 1 m)

NPN type
CIRCUIT DIAGRAM

0010 U

PNP type
CIRCUIT DIAGRAM

brown

30 mA MAX. == DC10.8~26.4V

O mmmmmm g

control output | black
I

! blue

i
|
|
i
i
i
!
|

30 MA MAX. == DC10.8~26.4V '
i
i
i
i
|
|
i
i

Please read the specifications and precautions of the manufacture's catalogs or instruction manuals.
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SLIDE SCREW
STRUCTURE AND ADVANTAGES - H-
SPEC'FICAT'ON ......................
SIZE SELECTION oo veeeoee
INSTALLAT'ON ,,,,,,,,,,,,,,,,,,,,,,,
USE AND HANDLING PRECAUTIONS
SPECIAL REQUIREMENTS -+ -
DlMENSION TABLE AAAAAAAAAAAAAAAAAAA
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SLIDE SCREW

The NB slide screw converts rotational motion into linear motion by
utilizing the friction between radial ball bearings and a shaft. This
simple mechanism eases maintenance and installation work. The
slide screw is most commonly used as transport devices in many
types of machines, and is not intended for accurate positioning

requirements.

STRUCTURE AND ADVANTAGES

The NB slide screw consists of two aluminum
blocks, each with three radial bearings with a fixed
angle between them. A round shaft is inserted
between the two blocks, and its rotation produces
linear motion determined by the contact angle
between the shaft and the bearings. For variable
loads, the thrust is adjusted by turning the spring
loaded thrust adjustment bolts.

Linear Motion on Round-shaft
The NB slide screw is suitable for long-stroke
applications using a standard linear shaft.

High Machine Efficiency

The slide screw utilizes the rotational motion of
the bearings and drive shaft to achieve machine
efficiency as high as 90%.

Figure H-1 Structure of NB Slide Screw

No Lubrication Required

The bearings are pre-lubricated with grease prior to
shipment, so there is no need to apply lubrication
other than to the drive shaft to prevent corrosion.
Excessive Load Prevention

Mechanism
When an excessive load is applied, the screw will
stop due to slippage, thereby preventing accidents.

-

radial ball bearings

thrust adjustment bolts

blocks

SPECIFICATION

Refer to Table H-1 for NB Slide Table H-1 Material and Operating Temperature Range

Screw material and operating
temperature range. type | block

SIZE SELECTION

radial ball . operating
bearing thrust adjustment bolts temperature range
) steel with low temperature —20C~
§S | aluminum steel black chrome treatment 110C
Rated Life

Required Thrust

Tightening of the bolts creates a thrust force by
pushing the bearings against the shaft. This results
in a constant force being applied to the bearings
regardless of the load.

The thrust should not be greater than required force in
the application.

For the horizontal application, the frictional resistance
is calculated by the following equation.

F1: frictional resistance (N) wu: friction coefficient
W: mass of work (kg)
g: gravitational acceleration (9.8 m/sec?)

A sufficient safety margin should be achieved by
setting u = 0.01. Also, the inertia at starting and
stopping should be taken into consideration.

WAV e
Fo=W & (2)

F2: inertia (N) W: mass of work (kg)
dv/dt: acceleration (m/sec?)

Therefore, the required thrust is its maximum at
starting point due to the combination of frictional
resistance and inertia.

F: thrust (N) Fi: frictional resistance (N) F2: inertia (N)

The rated life is expressed in terms of the number
of revolutions of the drive shaft by Equation (4). The
corresponding total travel distance and life time are
given in Equations (5) and (6) respectively.

Rated life

3
L= (%:) 108 ceeeeeeeniieia (4)
Total travel distance

=Ll
LS— 106 (5)
Life time
Lh= el e 6)
60-n

L: rated life (rev) Cr: basic dynamic load rating (thrust) (N)
F: thrust (N) Ls: travel life (km) £: lead (mm)
Ln: life time (hr) n: revolutions per min (rpm)

Table H-2 Basic Dynamic Load Rating (Thrust)

part number Cr:hasic dynamic load rating (thrust) (N)

SS 6 98

SS 8 294

SS10 441

SS12 588

SS13 588

SS16 784 o

$S20 1,080 5

$S25 1,470 o

SS30 2,160 2
=
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SLIDE SCREW

Allowable Rotational Speed

Figure H-3 Mounting of Slide Screw

When the rotational speed is increased and R
fixed-free
approaches the shaft resonant frequency, the shaft _
is disabled from further operation. This speed is fixed | support distance | free
called the critical speed and can be obtained by ;i HH
the following equation. In order to leave a sufficient —— _"'""‘H,‘ —
safety margin, the maximum operating speed should - =185
be set at about 80% of the calculated value. ’
supported-supported
No= 60A2 . EIX10% . ... (7) supported support distance supported
2nlZ | yA : TR !
Nc: critical speed (rpm) —_— | —
E: modulus of direct elasticity (N/mm?2) C
y: density (kg/mm?3) A=3.142
A installation coefficient (refer to Figure H-3)
L: support distance (mm) fixed-supported
I: geometrical moment of inertia (mm?*) fixed support distance supported
A: cross-sectional area of the shaft (mm?) - - d
If modulus of direct elasticity is 2.06X105N/mm? 4 — [ —
and density is 7.85X10-%kg/mm3, the critical A=3.927
speed for a solid shaft is:
fixed-fixed
2 2 AZ 5 fixed support distance fixed
N2 2o BP0 acosmmacceoasacas ) : 5
e A S—
Nc: critical speed (rpm) ) 7 | 0
A installation coefficient (refer to Figure H-3)
L: support distance (mm) D: shaft diameter (mm) L A=4.730 )
Figure H-2 Critical Speed and Support Distance
( )
8000
6000
4000 R
3000
3 NN
2000
g NN
™N N
§ 1000 IRSRERNRER
2 800
° N N
§ 600 > SN
3 400 o
N NRPoU—
80 SNSRI
NN ¢
200 N6
NN 12,13
$10
8
. _ »6
fixed-free 20 3040 60 8010° 2 3 4 6 810° 2 3 456 810°
;upported-supponed 4 6 810° 2 3 456 810° 2 3 456 810* 2 3
ed-supported 107 2 34 6 810° 2 3 456 8i0° 2 3 4
fixed-fixed 107 2 3 4 6 810° 2 3 456 810° 2 3 456
critical speed: rom
L peed: 1P Y

H-4

Calculation Example

1. Selecting a slide screw that satisfies the following
conditions:

Support method: fixed-supported

Support distance: 1,500 mm

External force: 98 N

Table mass: 50 kg

Stroke distance: 1,200 mm

Friction coefficient: 0.01

Maximum speed of transfer: 12 m/min

Cycles per minute: 4

@ Determination of required thrust:

F=98+ (0.01X50x%9.8) =102.9 N

Therefore, based on the maximum thrust in the
dimension table, at least SS10 is required in size.

@ Allowable rotational speed:
From Equation (8), according to the conditions, the
critical speed Nc is.
AZ
Nc—12.2-?-DX106 [/\=3.927 ]
=83.6D rev [=1500mm
Applying a safety factor of 0.8, the maximum speed
is given by:
0.8-Nc- ¢
1000
(£: lead mm)
The following table summarizes the results of the
calculations above for SS10 to SS16.

Vmax= m/min

Table H-3 Maximum Speed

o shaft diameter|  lead | critical speed |maximum speed
nL?mber D 2 Nc Vmax
mm mm rom m/min
SS10-10 10 6.68
10 836
SS10-15 15 10.0
SS12-12 12 9.63
12 1,000
SS12-18 18 14.4
SS13-13 13 11.3
13 1,080
SS13-15 15 13.0
SS16-16 16 171
16 1,330
SS16-24 24 25.6

Therefore, the SS12-18, SS13-15, SS16-16 and
SS16-24 slide screws satisfy the given conditions.

H-5

@ Life Calculation

The life for the SS13-15 slide screw is calculated
as follows. The rated life is obtained using Equation
(4).

3
L=[%F] x106=186x 10rev

The average number of rotations that satisfies the

conditions is:

n=_1 ’20?;2X4 =640rev

The life in terms of time is:
L

Lh—60><n 4,840(h)

For the SS16-16 slide screw:

L=4.40%10%rev

n=600rev

Ln=12,200(h)

2. Determining the maximum speed of transfer under
the following conditions:

Support method: fixed-supported

Support distance: 2,000mm

Slide screw selected: SS16-16

The critical speed is obtained from Equation (8):

pn. X pxqoe [123.927
Nc=12.2 L2 DX10 L=2000mm}
=752rpm D=16mm

Applying a safety factor of 0.8, the maximum speed
of transfer is:
0.8:Nc- ¢
1000
=9.6m/min

Vmax= m/min (£: lead mm)

M3HOS 3dIns




NIPPON BENRING SLIDE SCREW

SS TYPE

1. Clean dust from drive shaft. 5. Tighten the thrust adjustment bolts evenly while
2. Place shaft between upper and lower blocks. appling a thrust force to the table untill slippage
Lightly tighten thrust adjustment bolts until the disappears. Care should be required to avoid
clearance between the shaft and the bearings excessive tightening which results in shortening
diminishes. the rated life.
3. Temporarily attach the slide screw to the table. part number structure
4. Adjust the parallelism between the slide screw
and the linear motion guides by manually moving example Em-m.m

the table back and forth. Fix the shaft accurately
after the required parallelism is achieved.

USE AND HANDLING PRECAUTIONS o

slide screw mounting holes
@ It is recommended to use a heat-treated ground @ The slide screw slips on the shaft, if an excessive hatt di . lead
shaft such as NB shaft to prevent wear and to load is applied, in order to prevent damage. SIEIHdaMOLON Ed
obtain smooth motion. (refer to page F-1) However, frequent slippage should be avoided in
@ Since the slide screw utilizes the friction between order not to shorten the travel life. ( )
the bearings and the shaft, the lead varies due to @ Please transfer the radial load to linear motion SS6~SS16 SS20~SS30
the effect of load variation, movement direction, guides since the radial load on the slide L1 Wi L1 Wi
and shaft conditions. As the values of standard screw shortens the rated life. For long stroke o
lead are advisory, highly accurate positioning can applications, it is recommended to use linear and — Ei I %7 |

%2 Hi
|
g
\

@ If the slide screw and linear motion guides are

not parallel, an unbalanced load will be applied T ' <_|-_J| 1 f|'_‘| I
to the slide screw. Exercise care in controlling L < L <

be obtained by attaching a linear scale to the rotary motion components such as Slide Rotary ﬂ ‘ - ﬂ I
table. Bush (refer to page E-10) along with a slide 3 ;ﬁ T i = 3 ;Fi'f -4 I
screw. _ N “’T X% L 8] X
e '

the parallelism. - -
-G oo
oM T Jgk oz i —g{Tg e
depth C o i 5
SPECIAL REQUIREMENTS N _depth C _ R
% %1 mounting hole N L%J %1 mounting hole N
1 1
NB can fabricate slide screws to meet special requirements, including screws with a special lead or a a right-hand screw is standard
reverse lead. Contact NB for further information. N\ Y,
e major dimensions sancars J—
part d|[H|W|L|[h|Hi[L |Wi|[fi|fa[a|b|[M|C]|[N/|ht| e | /itnemass
number %3 torque
mm|mm |mm|mm|mm|mm|mm|mm|mm|mm|mm|mm mm mm|{mm| N |N-m| kg @
SS 6 6/20.5/20 | 25|10 |28 | 36(12 10| — [ — | — |[M3|65 | — | — | 6, 9] 24.5/0.03{0.03 Q
SS 8 81285/ 28|40 | 14|40 | 56|18 (18| — | — | — [M4]9 — | — [ 812] 73.5[0.14|0.09 o
SS10 [ 10365/ 36 |46 | 18 |51 | 62|24 | 20| — [ 20|24 [M4|12 [M4| 8[10,15/118 |0.25(0.17 9
SS12 [ 12 140.5(40 [ 50 | 20 |54 | 72| 25| 25| — [ 20 | 25 [ M5 |12.5{ M4 | 10 [12,18|147 |0.31[0.22 g
SS13 [ 13140.5(40 |50 |20 |54 | 72| 25| 25| — | 20| 25 | M5|12.5| M4 | 10 [13,15|147 |0.31/0.22
SS16 |16 |50.5{50 |60 | 25|62 | 86|32 |30| — [25]|32|M5|16 [M5| 10 [16,24|/196 |0.41(0.39
SS20 |20 [60.5/60 | 70 |30 | 71| 97|40 | 50 | 40 | 30 | 40 | M6 |12 | M6 | 10 |20,30|265 [0.56|0.57
SS25 |25 |76.5/ 76 | 80 | 38 | 82 [110| 50 [ 60 | 50 [ 32 | 50 [M8 |12 [M8| 15 [25 |392 [1.1 [1.05
SS30 (30189 [90 |88 |44 |92 |127| 60|60 |70 |36|60|M8|15 [M8]| 15 [30,45|539 [1.4 [1.65

%1 The mounting holes are machined on request. 1N=0.102kgf 1N-m=0.102kgf-m
%2 Hi1 is the minimum height when the maximum thrust is applied.
%3 The values of standard lead are advisory.
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NIPPON B=eNRING

DEFINITIONS AND DESIGNATIONS OF GEOMETRICAL DEVIATIONS (JIS B0O621)
TOLERANCING OF FORM, ORIENTATION, LOCATION AND RUN-OUT (JIS BOO21)

STRAIGHTNESS  Straightness indicates the degree of deviation of a straight portion from the geometrical straight line.

(Straightness of two directions perpendicular to each

other (Axis of a rectangular parallelepiped)

o
M)

m \
1

E

o
N

Space inside the prism enclosed by two pairs of\
parallel planes with intervals of 0.2mm and 0.1mm in
the directions of indicated arrows

Y

T x
Y

Straightness with no direction defined
(Axis of a cylinder)

7154

Space inside a cylinder with a diameter of 0.08mm

¢0.08

FLATNESS

(General flatness

[—]¢0.08
Straightness of a surface element

(Generatrix of a cylinder)

"
NP

Space between a pair of parallel straight lines with an
interval of 0.1mm on an arbitrary plane including the
axis

Flatness indicates the degree of deviation o

f a flat portion from the geometrical plane.

Space between a pair of parallel planes with an\
interval of 0.1mm

N

0.1

Tech-2

CIRCULARITY

CYLINDRICITY

PARALLELISM

TECHNICAL REFERENCE

Circularity indicates the degree of deviation of a circular portion from the geometrical
circle.
( o ) )
Space between two concentric circles with a radius
E difference of 0.03mm. Applicable to an arbitrary
- cross section perpendicular to the axis.
(o] 0.03]
(0] 0.03] %0
o J

Cylindricity indicates the degree o
geometrical cylindrical surface.

f deviation of a cylindrical portion from the

s

-

) I R A
Space between two concentric cylinders with a radius
difference of 0.1mm

Parallelism assumes a combination of

two straight portions, a straight portion and a flat

portion, or two flat portions which must be parallel to each other. Parallelism indicates,
with one of the two portions as a reference, the degree of deviation of the other straight

or flat portion from the geometrical
straight line or plane.

straight line or plane parallel to the reference

(Parallelism of a straight portion with respect to the
reference plane (Axis of a hole)

{// 0.01 | A

Space between two parallel planes with an interval of\
0.01mm, parallel to the reference plane

0.01

Tech-3




PERPENDICULARITY

CONCENTRICITY

NIPPON B=eNRING

Perpendicularity assumes a combination of two straight portions, a straight portion

and a flat portion, or two flat portions which must be perpendicular to each other.
Perpendicularity indicates, with one of the two portions as a reference, the degree
of deviation of the other straight or flat portion from the geometrical straight line or

plane.

(F'erpendicularity of a flat portion with respect to the
reference straight line
(with the axis of a cylinder as a reference)

. ) R
Space between two parallel planes with an interval of
0.08mm, perpendicular to the reference straight line

\

0.08

Perpendicularity of a flat portion with respect to the
reference plane

S

Space between two parallel planes with an interval of
0.08mm, perpendicular to the reference plane

E
O'
@

J

Concentricity indicates the degree of deviation from the axis which must be on the

same straight line as the reference axis.

(Concentricity of a cylindrical portion

Space inside a cylinder with a diameter of O.2mm,\
concentric with the reference axis

Tech-4

Hardness Conversion Table

TECHNICAL REFERENCE

Rockwell Vickers Brinell hardness HBW Rockwell hardness Shore
C scale Hardness HRA A scale | HRBS B scale hardness
hardness standard tungsten load 60 kg load 100 kg
HRC sphere sphere brale pressure 1/16-inch-
(load150kg) HV point diameter sphere HS
68 940 — — 85.6 — 97
67 900 = = 85.0 = 95
66 865 — — 84.5 — 92
655 832 = 739 83.9 = 91
64 800 — 722 83.4 — 88
53 772 - 705 82.8 - 87
652 746 — 688 82.3 — 85
51 720 = 670 81.8 = 83
650 697 — 654 81.2 — 81
59 674 - 634 80.7 - 80
58 653 — 615 80.1 — 78
57 633 = 595 79.6 — 76
56 613 — 577 79.0 — 75
55 595 = 560 78.5 = 74
54 577 — 543 78.0 — 72
53 560 — 525 77.4 — 71
52 544 500 512 76.8 — 69
51 528 487 496 76.3 = 68
50 513 475 481 75.9 — 67
48 498 464 469 75.2 - 66
48 484 451 455 747 — 64
47 471 442 443 741 — 63
46 458 432 432 73.6 — 62
45 446 421 421 73.1 = 60
44 434 409 409 72.5 — 58
43 423 400 400 72.0 — 57
42 412 390 390 715 — 56
41 402 381 381 70.9 — 55)
40 392 371 371 704 — 54
39 382 362 362 69.9 - 52
38 372 353 353 69.4 — 51
37 363 344 344 68.9 = 50
36 354 336 336 68.4 (109.0) 49
35 345 327 327 67.9 (108.5) 48
34 336 319 319 67.4 (108.0) 47
33 327 311 311 66.8 (107.5) 46
32 318 301 301 66.3 (107.0) 44
31 310 294 294 65.8 (106.0) 43
30 302 286 286 65.3 (105.5) 42
29 294 279 279 64.7 (104.5) 41
28 286 271 271 64.3 (104.0) 41
27 279 264 264 63.8 (103.0) 40
26 272 258 258 63.3 (102.5) 38
25 266 253 253 62.8 (101.5) 38
24 260 247 247 62.4 (101.0) 37
23 254 243 243 62.0 100.0 36
22 248 237 237 61.5 99.0 35
21 243 231 231 61.0 98.5 35
20 238 226 226 60.5 97.8 34
18 230 219 219 — 96.7 33
16 222 212 212 — 95.5 32
14 213 203 203 - 93.9 31
12 204 194 194 — 92.3 29
10 196 187 187 = 90.7 28
8 188 179 179 - 89.5 27
6 180 171 171 — 87.1 26
4 173 165 165 — 85.5 25
@ 166 158 158 - 83.5 24
(© 160 152 152 — 81.7 24
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NIPPON BENRING TECHNICAL REFERENCE

Shaft Dimensional Tolerance unit: um
diameter diameter
e | g5 | e6 | &7 5 6 17 8 | g5 | 6 | &7 | &8 | h5 h6é | h7 | h8 | ho | js5 | js6 | js7 | 5 | i6 | kB | k6 | m5 | me |°E
mm mm
g;ﬁiﬁ” |e°£s upper lower |upper lower {upper lower {upper lower |upper lower [upper lower {upper lower {upper lower (upper lower (upper lower |upper lower [upper lower upper lower |upper lower |upper lower upper lower |upper lower |upper lower {upper lower {upper lower {upper lower {upper lower {upper lower {upper lower upper lower grtﬁ:;er |e°srs
- 3|-20-26|-14-20-14-2-6 -10|-6 -12|-6 -16(- 6-20-2 -6|-2 -8|-2 -12(-2 -16] 0 -4 0 -6/ 0 10| 0 -14[ 0 -25 %2 3 5 2 |+4-2|+4 0|+6 0 |+6+2[+8+2] — 3
3| 6(-30-3-2-28-2-3[-10 -15{-10 -18|-10 -22|-10-28|-4 -9|-4 -12(-4 -16|-4 -22| 0 -5 0 -8/ 0 -2/ 0 -18] 0 -30] %25 t4 6 +3-2|+6-2[+6 +1[+9 +1[+9 +4|+12 +4| 3| 6
6| 10(- 40 - 49|- 25 - 34|- 25— 40[ -13 -19|-13 -22|-13 -28|-13-35|-5 —11|-5 -14(-5 -20|-5 27| 0 -6 0 -9/ 0 -5/ 0 -2[ 0 -3 =3 145 75 |[+4-2[+7 -2[+7 +1[+10 +1[{+12 +6/+15 +6| 6| 10
10| 14 10] 14
" 18_50_61_32_43_32_50_16 24| -16 -27|-16 -34 (- 16-43|-6 -14|-6 —-17|-6 -24{-6 -33| 0 -8 0 -11) 0 18] 0 -27{ 0 -43] =4 165 9 +5-3|+8 -3[+9 +1[+12 +1[{+15 +7|+18 +7 1l 18
18| 24 18| 24
- 65— 78— 40 - 53— 40 - 61| -20 -29|-20 -33|-20 -41|-20-83{-7 -16(-7 -20|-7 -8|-7 40| 0 -9 0 -13) 0 -21| 0 -33| 0 —-52] £45 165 105 [+5 - 4[+9 - 4[+11 +2[+15 +2(+17 +8|+21 + 8
241 30 241 30
30| 40 30| 40
- 80 - 96{— 50 - 66— 50 - 75| -25 -36|-25 —41|-25 -50(-25-64(-9 -20|-9 -25|-9 -34(-9 -48] 0 -1 0 -16) 0 -25/ 0 -39| 0 -62] %55 t8 125 [+6 - 5[+11 - 5[+13 +2(+18 +2(+20 +9|+25 +9
40| 50 40| 50
50| 65 50| 65
-100 —119{— 60 — 79(- 60 — 90| 30 —43|-30 -49|-30 —-60|- 30 - 76{-10 -23|-10 -29|-10 —40|-10 -56| 0 ~-13 0 -191 0 -30| 0 -46| 0 - 74 165 95 115 +6 - 7| H12 - T7[+15 + 2[+21 + 2[+24 +11[+30 +11
65| 80 65| 80
801|100 80| 100
—120 —142|- 72 - 94{- 72 -107| =36 51 |-36 -58|-36 -71|- 36 - 90| -12 -27|-12 -34|-12 —47|-12 -66| 0 -15 0 -22) 0 -3| 0 -5 0 -87 %75 sl 175 [+6 - 9[+13 - 9[+18 +3|+25 + 3|+28 +13|+35 +13
100|120 100|120
120|140 120|140
140|160 [-145 —170| - 85 —110|— 85 —125 43 -61|-43 -68 [-43 -83 |- 43 —106| 14 -32|-14 -39|-14 -B4|-14 77| 0 -18 0 -25/ 0 -40| 0 -63] 0 -f00] %9 1125 20 +7 -1 +14 -1 +21 + 3[+28 + 3[+33 +15|+40 +15/140 (160
160|180 160 | 180
Housing Bore Dimensional Tolerance unit: gm
diameter diameter
ey | pg | E6 E7 F5 F6 F7 F8 | G5 | G6 | G7 | G8 | H5 H6 | H7 | H8 | H9 | JS5 | JSB | US7 | JB | KB | K6 | M5B | Me |°eeo
mm mm
g[ﬁiﬁfr hfsrs upper lower upper lower |upper lower |upper lower |upper lower [upper lower {upper lower |upper lower [upper lower |upper lower |upper lower |upper lower upper lower {upper lower |upper lower {upper lower |upper lower |upper lower {upper lower |upper lower |upper lower |upper lower {upper lower |upper lower g[:aﬂ;"' |e°srs
- 3|+ 26+ 20|+ 20+ 14{+24+ 14{+10 +6[+12 +6(+16 +6|+20+ 6{+6 +2(+8 +2|+12 +2|+16 +2|+4 0 6 0 (+10 0 |+14 0 [+25 0 12 3 5 +2 -4/ 0 -4]0 -6(-2-6(-2-8|— 3
3| 6(+38+30|+28+ 20|+ 32+20[+15 +10|+18 +10[+22 +10|+ 28+ 10|+ 9 +4|+12 +4[+16 +4|+22 +4[+5 0 +8 0 [+12 0 |+18 0 [+30 O 125 4 t6 +5 -3/ 0 -5|+2 -6(-3 -8(-1-9| 3 6
6| 10+ 49 + 40|+ 34 + 25|+ 40 + 25| +19 +13|+22 +13[+28 +13|+ 35+ 13| +11 +5|+14 +5(+20 +5(+27 +5[+6 0 +9 0 [+15 0 |+2 0 [+3 0 13 145 75 |+5 -4+t -5|+2 -T7[-4 -10(-3 -12| 6| 10
10| 14 10| 14
1 18+61+50+43+32+50+32+24 16| +27 +16|+34 +16 |+ 43+ 16| +14 +6|+17 +6|+24 +6(+33 +6({+8 0 10 [+18 0 |+27 0 [+43 0 s + 55 t9 +6 -5(+2 -6|t2 -9|-4 -12{-4 -15 1l 18
18| 24 18| 24
0 30+78+65+53+40+6H—40 29 20| +33 +20|+41 +20(+ 53+ 20{+16 +7|+20 +7|+28 +7[+40 +7(+9 O 13 0 [+21 0 |+33 0 [+52 0 145 + 65 105 |+8 -5|+1 —-8{+2 -1|-5 -14|-4 17 24| 30
30| 40 30| 40
w0l 50 + 96+ 80+ 66+ 50+ 75+ 50| +36 +25 | +41 +25|+50 +25(+ 64+ 25(+20 + 9| +25 +O|+34 +9[+48 +9[+11 O 16 0 [+25 0 |+39 0 [+62 0 155 8 25 |+10 -6|+2 -9{+3 -13(-5 -16|-4 -2 0| 50
50| 65 50| 65
o5 80 +119 +100{+ 79 + 60(+ 90 + 60| +43 +30 | +49 +30|+60 +30 |+ 76 + 30 +23 +10|+29 +10|+40 +10|+56 +10[+13 0 9 0 [+30 0 |+46 0 (+74 O 165 95 115 13 -6(+3 -10|+4 -165|-6 -19{-5 -24 o5 8o
801|100 80( 100
1001 120 +142 +120{+ 94 + 72(+107 + 72| +51 +36 | +58 +36|+71 +36 |+ 90 + 36| +27 +12| +34 +12| +47 +12|+66 +12[+15 0 122 0 [+35 0 |+54 0 [+87 O 175 Eall 75 | 416 -6|+2 -13{+4 -18(-8 -23|-6 -28 100l 120
120|140 120 140
140|160 [+170 +145|+110 + 85|+125 + 85| +61 +43 [ +68 +43 | +83 +43|+106 + 43| +32 +14 [ +39 +14|+54 +14|+77 +14|+18 0 25 0 [+40 0 |+63 0 [+100 O 19 125 120 +18 - 7(+3 -15|+4 -21|-9 -27|(-8 -33|140(160
160|180 160|180
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INDEX

AK:- o v oo e Slide Bush: Compact BIOCK Type « « « « v v v v v v e oo C-124
AK-G - - - .- Slide Bush: Compact Block Type = « « « « « v v v v v oo v C-124
AK-GW - - - - - Slide Bush: Double-Wide Compact Block Type « « « « « « v v v v e e v v ee C-126
AK-R - -+ Slide Rotary Bush: Compact Block Type « + « « « + v v v v v v v oo oo e s E- 22
AK-RW - - ... Slide Rotary Bush: Double-Wide Compact Block Type - - -+« « =« v o v vt E- 23
AK-W - ..o Slide Bush: Double-Wide Compact Block Type « « « « « « « « o v oo oo v v e C-126
AKS - - .- - Slide Bush: Compact Block Type, Anticorrosion « -« « -+« v v oo oo v v s C-124
AKSG - - - Slide Bush: Compact Block Type, Anticorrosion =« « « « « « v v oo oo v v s C-124
AKS-GW - - - - - Slide Bush: Double-Wide Compact Block Type, Anticorrosion « « « -« - - - C-126
AKS-W - ... .. Slide Bush: Double-Wide Compact Block Type, Anticorrosion - « + - « « - - C-126
BG- - Actuator: Integrated Guide and Ball Screw System « - - -+ -« -« o oot G- 10
BH- - Actuator: Integrated Guide and Ball Screw System - - - - - -« - o o oot G- 82
BT - -+ Slide Way: Special Mounting SCrew  « « « « « v v v v oo v v oo A- 10
cD:-: .- Slide Bush: Clearance Adjustable Type « « « « « v v v v v v v v oo e s C-140
cbDs:- - Slide Bush: Clearance Adjustable Type, Anticorrosion - -+« « =« = o v v+ C-140
CE- - Slide Bush: Non-Clearance Adjustable Type =« - - v v v oo e oo e e C-138
CES:- - .- Slide Bush: Non-Clearance Adjustable Type, Anticorrosion -« = = =« « -« C-138
CR-----+-.. Gonio Way: Curved Roller Cage « « « « « « « v oo v v e o A- 82
FLM ... ... Slide Bush: FeltSeal -« « « « « v v v v v v v v it v vt v C- 15
FP-........ Ball Spline: Lock Plate - « -« « « v v o v e B- 17
(c]c) IR Grease GUN SEt « + « « c v v v e e e Eng- 53
GM - ... .- Slide Bush: Light Weight Single Type  + « = = =« v v oo v v e C-118
GM-W....... Slide Bush: Light Weight Double-Wide Type =« « « « « « v v v v oo oo v e C-119
HV-:. ... Slide Way: Upgraded Model « « « « v v v e e A- 18
HVS: - ... .. Slide Way: Upgraded Model, Anticorrosion =« =« =« v v v v e e oo A- 18
HVT: ... Slide Table: Upgraded Model: - « - v v v v A- 46
HVTS .- - - Slide Table: Upgraded Model, Anticorrasion = « « « « « « « « v v oo oo o v v s A- 46
HVW - Slide Way: Upgraded Model, Center Rail Type =+« « « « v v v v v e e e ee A- 30
Hvws .- .. .. Slide Way: Upgraded Model, Center Rail Type, Anticorrosion -« + - -« - - A- 30
HYT- - Slide Table: Upgraded Model, Compact Type « « « - =« « - oo v oo e e ve A- 50
HYTD - - - .- Slide Table: Upgraded Model, Compact Type with Counterbored Rail - - - - A- 52
HYTS - .- .- .- Slide Table: Upgraded Model, Compact Type, Anticorrosion « - -« « - - - - A- 50
HYTS-D - - - .- Slide Table: Upgraded Model, Compact Type with Counterbored Rail, Anticorrosion - A- 52

INDEX-1

KB-:------- Slide Bush (Euro Standard): Standard Type « =+« « -« v v v e e oo
KB-AJd - - - - Slide Bush (Euro Standard): Clearance Adjustable Type - - - -« = = =« -«
KB-G - ------ Slide Bush (Euro Standard): Standard Type « « « « « « « v v v v v e e e e
KB-G-AJ - - - - - Slide Bush (Euro Standard): Clearance Adjustable Type -« « -« « « -« . .
KB-G-OP- - - - - Slide Bush (Euro Standard): Open Type -« =+« v v v v v v e e e e oo e e
KB-GW - - - - - - Slide Bush (Euro Standard): Double-Wide Type « « « « « « « « « v o v oo v e
KB-OP - - - - Slide Bush (Euro Standard): Open Type - = = =+« v o v v v v v e oo
KB-W - - .- Slide Bush (Euro Standard): Double-Wide Type « « « « « « + + « v oo oo v v e
KBF - -« Slide Bush (Euro Standard): Round Flange Type « « « + « « « v v v e v v v v e
KBF-G - - - .- Slide Bush (Euro Standard): Round Flange Type + « « + + =« « o v v v v v v
KBF-GW - - - - - Slide Bush (Euro Standard): Round Flange Double-Wide Type « = - -+ - - -
KBF-W - - - .- Slide Bush (Euro Standard): Round Flange Double-Wide Type - = = -« -« - -
KBFC - - - - - Slide Bush (Euro Standard): Center Mount Round Flange Type - - - - - - -
KBFC-G - - - - - Slide Bush (Euro Standard): Center Mount Round Flange Type - - - - - - -
KBK: -« Slide Bush (Euro Standard): Square Flange Type -« + « « « v v oo v v v e e
KBK-G - - - .- Slide Bush (Euro Standard): Square Flange Type =+« « + =« « = v v v v v v
KBK-GW - - - - - Slide Bush (Euro Standard): Square Flange Double-Wide Type - - -+ - - -
KBK-W - - - .- Slide Bush (Euro Standard): Square Flange Double-Wide Type - - - - - - -
KBKC - - - - - Slide Bush (Euro Standard): Center Mount Square Flange Type - - - - - - -
KBKC-G - - - - - Slide Bush (Euro Standard): Center Mount Square Flange Type - - - - - - -
KBS - Slide Bush (Euro Standard): Standard Type, Anticorrosion « « « = =« « -« +
KBS-AJ - - - - - Slide Bush (Euro Standard): Clearance Adjustable Type, Anticorrosion - -
KBS-G - - .- - Slide Bush (Euro Standard): Standard Type, Anticorrosion « « « = =+« + -+«
KBS-G-AJ - - - - Slide Bush (Euro Standard): Clearance Adjustable Type, Anticorrosion - -
KBS-G-OP - - - - Slide Bush (Euro Standard): Open Type, Anticorrosion - = = = = =« -« - - -
KBS-GW - - - - - Slide Bush (Euro Standard): Double-Wide Type, Anticorrosion = - =« « « - -
KBS-OP - - - - Slide Bush (Euro Standard): Open Type, Anticorrosion -« « « <« =+« « « +
KBS-W - - - - .- Slide Bush (Euro Standard): Double-Wide Type, Anticorrosion = « + - « « - -
KBSF - - ... - Slide Bush (Euro Standard): Round Flange Type, Anticorrosion - - -+ - - -
KBSF-G - - - - - Slide Bush (Euro Standard): Round Flange Type, Anticorrosion - - -« « - -
KBSF-GW - Slide Bush (Euro Standard): Round Flange Double-Wide Type, Anticorrosion - - -
KBSF-W - - - - - Slide Bush (Euro Standard): Round Flange Double-Wide Type, Anticorrosion - - -
KBSFC - - - - - - Slide Bush (Euro Standard): Center Mount Round Flange Type, Anticorrosion - -
KBSFC-G - Slide Bush (Euro Standard): Center Mount Round Flange Type, Anticorrosion - -
KBSK: - ... .- Slide Bush (Euro Standard): Square Flange Type, Anticorrosion - - - - - -
KBSK-G - - - - - Slide Bush (Euro Standard): Square Flange Type, Anticorrosion - - - - - -
KBSK-GW - Slide Bush (Euro Standard): Square Flange Double-Wide Type, Anticorrosion - - -
KBSK-W - - - - - Slide Bush (Euro Standard): Square Flange Double-Wide Type, Anticorrosion - - -
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KBSKC - - - - - - Slide Bush (Euro Standard): Center Mount Square Flange Type, Anticorrosion - - C-100
KBSKC-G - - - - Slide Bush (Euro Standard): Center Mount Square Flange Type, Anticorrasion - - C-100
KGF-Grease - - Anti-fretting/Anticorrosion - « « = =« « v o v Eng- 52
KGLA-Grease - - Low Dust-generation « « « « -+« v v oo v o i i Eng- 52
KGU-Grease - - Low DUSt-8eneration - « « « -« v v v v v oo oo Eng- 52
oLp ......... Ball SD”HE: Lock Plate - « -« « v v o v e B- 18
LWA: - - Shaft (Inch Standard): Low Shaft SupportRail -« « - - -+« oo v v o F- 19
mN\[ ......... Slide Way; STUDROLLER System ........................ A- 12
NV-RN - - - .- Slide Way: STUDROLLER System, All Steel Type « « + + -« o v v v v v s A- 16
NVS: .- .. .. Slide Way: STUDROLLER System, Anticorrosion « -« =« -« - v o v o v vt A- 12
NVS-RNS - - Slide Way: STUDROLLER System, Special Environment Type, Anticorrosion - A- 16
NVT:- ... Slide Table: STUDROLLER System ........................ A- 38
NVTS: - - - Slide Table: STUDROLLER System, Anticorrosion =« « « « + « « = o o o v v e A- 38
NYT- - Slide Table:STUDROLLER System Compact Type « « « « « v v v v v v v vt A- 42
NYTD - - - .- Slide Table:STUDROLLER System Compact Type with Counterbored Rail - A- 44
NYTS - - - ... Slide Table:STUDROLLER System Compact Type,Anticorrosion - - - - - - A- 42
NYTS-D - - - Slide Table:STUDROLLER System Compact Type with Counterbored Rail Anticorrosion - A- 44
opc ......... Shaft: Pre-Cut Slide Shaft « -+« « « « « v v v v v v v v i v F- 32
Gn .......... Slide Way: Roller Cage « « « « « v v v v oo v v A- 5
RA- ... ... Slide Way: Aluminum Roller Cage ......................... A- 6
RAS: - - - ... Slide Way: Aluminum Roller Cage, Anticorrosion « « « « « « « « o o v oo v v e A- 6
RH- - Slide Way: Upgraded Model, Roller Cage = =+« « « « « v v v v oo oo v v s A- B
RHS: - - - - Slide Way: Upgraded Model, Roller Cage, Anticorrosion - -+« = = = =+« + A- B
RK:- ... Slide Rotary BUSH « « « ¢ ¢« v v v v e s e e e e E- 28
RS:- -+ Slide Way: Roller Cage, Anticorrosion - « « « « « + o v v v v v v oo v e A- B
RV:-:........ Gonio Way ....................................... A- 80
RVF .- - - ... Gonio Way: Flat-installation-surface Type « = =+« « « + + o v v v e v oo ve A- 78
QSA ......... Shaft: Shaft SUpport Rail =+« « « v v v v E- 14
@SF ......... Shaft: NBCA Shaft « -« «+ « « « ¢« v v v v v v v it v s F- 22
SFS ... ... . Shaft: NBCA Stainless Steel Shaft: - - -« v v v v v v oo F- 23
SFW-..-..... Shaft: NBCA Inch Shaft -« -+« « « v v v v v v v v v e F- 24
SFW-FS102 - - - Shaft: Format Single End Tapped Inch Shaft « -« -« - -« v v oo v F- 28
SFW-FS103 - - - Shaft: Format Both End Tapped Inch Shaft - - - -« - v v oo e F- 29

INDEX-3

SFW-FS115 - - - Shaft: Format Single End Threaded Inch Shaft- - - -« - -« v o oo v e v - 30
SFW-FS116 - - - Shaft: Format Both End Threaded Inch Shaft - - - -« -« v v v v e - 31
SFW-PD - - - - - Shaft: NBCA Inch Pre-Drilled Shaft- - <« - -« v oo v - 26
SFWS:- - ... .- Shaft: NBCA Inch Shaft, Anticorrosion « « « « « « v v oo v v e e - 2b
SFWS-FS102 - - Shaft: Format Single End Tapped Inch Shaft, Anticorrosion - - - - -« « - - - 28
SFWS-FS103 - - Shaft: Format Both End Tapped Inch Shaft, Anticorrosion « « - - <« - - -« - 29
SFWS-PD - - - - Shaft: NBCA Inch Pre-Drilled Shaft, Anticorrosion - « « - - <+« -« v v o ve - 27
SH:- - Shaft: Shaft SUPPOILEr « « « « « « v v v v e e e 12
SH-A - - ... Shaft: Aluminum Shaft Supporter « - -+« v v v 11
SHF - - - .. .. Shaft: Shaft Supporter Flange Type « « « « « « « « v oo v v oo v 13
SHF-FC - - - - - Shaft: Shaft Supporter Flange Type Castlron « - -« =+« v v v e oo e e ve 13
SM - - Slide Bush: Standard Type « « « « « « « o v v v v oo - 18
SM-AJ - - - - - Slide Bush: Clearance Adjustable Type - - - <« -« v v v vt - 20
SM-G -+ - Slide Bush: Standard Type « « + « « « v v v v v oo - 18
SM-G-L- - - - - - Slide Bush:LONE TYPE + « « « + v v v v oo e e e .24
SM-G-AJ - - - - Slide Bush: Clearance Adjustable Type - - - <« « - oo v v oot e v - 20
SM-G-OP - - - - Slide Bush: OpENTYPE = « « « « v v o v oo v e e e . 22
SM-GW - - - - - Slide Bush: Double-Wide Type « « « =« = v v v v v v oo . 26
SM-OP - - ... Slide Bush: Open TYPE + + «+ « v v v v v oo v i .22
SM-W - -.... Slide Bush: Double-Wide TYpe « « « « + = v v v o v v v oo . 26
SMA - - .. ... Slide Bush: BIOCK TypE + « « « + v v v v oo e e -120
SMA-G - - - - - - Slide Bush: BIOCK TYPE + =« « « v v v v v e e e e e e -120
SMA-GW - - - - - Slide Bush: Double-Wide Block Type -« « « « « v v v oo e oo -122
SMA-R -+ - Slide Rotary Bush: BIOCK Type « « « =+« v v v v oo v e . 20
SMA-RW - - - - - Slide Rotary Bush: Double-Wide Block Type « « « « « v« v oo e e e e v - 21
SMA-W - - - - .. Slide Bush: Double-Wide Block Type + « « « « « v v oo e oo -122
sMD ... Slide Bush: Clearance Adjustable Open Block Type « « « « « « « o v o v v ot -136
SMDG - - - - - Slide Bush: Clearance Adjustable Open Block Type « « - -« =« - v v v o v e -136
SME - ----.. Slide Bush: Open BIOCK TYpE  + « + =« v v v v v oo e e e e -132
SME-G -+ - - Slide Bush: Open BIOCK TYPE  « « + =« v v v v v o v e e e e e -132
SME-GW - - - - - Slide Bush: Double-Wide Open Block Type -+« « « « « v v v oo e o e e ve -134
SME-W - - - - Slide Bush: Double-Wide Open Block Type « « « « « « o v v oo v e e e e e -134
SMF:- - ... Slide Bush: Round Flange Type « « « « « « « v v v v v oo i . 28
SMF-E - - .- - Slide Bush: Round Flange Pilot End Type = =+« « « v v v v v e e e e oo e - 34
SMF-G -+ - - Slide Bush: Round FIange Type « « =« =« v v v oo v o e e . 28
SMF-G-E- - - - - Slide Bush: Round Flange Pilot End Type - - <+« « c v v oo e - 34
SMF-GW - - - - - Slide Bush: Round Flange Double-Wide Type « « -« <+« « v v v v o e e ve - 42
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SMF-GW-E - - - Slide Bush: Round Flange Double-Wide Pilot End Type « = = =+« + « o - - C- 54 SMSF: - - - Slide Bush: Round Flange Type, Anticorrosion « -+« « « v o oo v v v e e e C- 28
SMF-W - - .- - Slide Bush: Round Flange Double-Wide Type « « « « « « « « v v v oo oo v v s C- 42 SMSF-E - - - - - Slide Bush: Round Flange Pilot End Type, Anticorrosion - - -« = = = =+« « C- 34
SMF-W-E- - - - - Slide Bush: Round Flange Double-Wide Pilot End Type - -+ -« = = = -+« « C- 54 SMSF-G - - - - - Slide Bush: Round Flange Type, Anticorrosion =« « « « « « v v v e o oo v e C- 28
SMFC:- - - - - - Slide Bush: Center Mount Round Flange Type « « « « « « v v v v e e e v ee C- 48 SMSF-G-E - - - - Slide Bush: Round Flange Pilot End Type, Anticorrosion « « « « « « « « « « - C- 34
SMFC-G - - - - - Slide Bush: Center Mount Round Flange Type « + -« « « = v v o v v v v v C- 48 SMSF-GW - - - - Slide Bush: Round Flange Double-Wide Type, Anticorrosion « + « « « + -« « « C- 42
SMJ - - Slide Bush: Clearance Adjustable Block Type « = =« « « « v v v v v v v v e e C-130 SMSF-GW-E - - Slide Bush: Round Flange Double-Wide Pilot End Type, Anticorrosion - - - C- 54
SMJ-G - - - - Slide Bush: Clearance Adjustable Block Type « = =+« + « v v oo e v v v o e C-130 SMSF-W - - - - - Slide Bush: Round Flange Double-Wide Type, Anticorrosion « - = =« + - -« C- 42
SMK ... .- Slide Bush: Square Flange Type - - -+« = =« v v v oo C- 30 SMSF-W-E - - - - Slide Bush: Round Flange Double-Wide Pilot End Type, Anticorrosion - - - C- 54
SMK-E - - .- Slide Bush: Square Flange Pilot End Type = =+« « « « + v v v v oo oo v e C- 36 SMSFC - - - - - - Slide Bush: Center Mount Round Flange Type, Anticorrosion -« = -« - - - C- 48
SMK-G - - - - Slide Bush: Square Flange Type « « « + « « « v v v v v e C- 30 SMSFC-G - - - - Slide Bush: Center Mount Round Flange Type, Anticorrosion - - -+« « - - C- 48
SMK-G-E: - - - - Slide Bush: Square Flange Pilot End Type + « « « + « « « v v v v v v oo C- 36 SMSJ - .- Slide Bush: Clearance Adjustable Block Type, Anticorrosion+ « « + - -« - - C-130
SMK-G-L - - - - - Slide Bush: Square Flange Long Type + « « « = = v v v v v v v oo v e e e e C- 40 SMSJ-G - - - - - Slide Bush: Clearance Adjustable Block Type, Anticorrosion « « = =« + -+ -+ C-130
SMK-GW - - - - - Slide Bush: Square Flange Double-Wide Type - =+« « « v v oo v v v v e e C- 44 SMSK - - Slide Bush: Square Flange Type, Anticorrosion « = « « « « « « o oo v v v v e s C- 30
SMK-GW-E - - - Slide Bush: Square Flange Double-Wide Pilot End Type - - - -« - = = =+« + C- 56 SMSK-E - - - - - Slide Bush: Square Flange Pilot End Type, Anticorrosion - - -« = = = =+« + C- 36
SMK-W - - .- - Slide Bush: Square Flange Double-Wide Type « « « « « « « v v v oo oo v s C- 44 SMSK-G - - - - - Slide Bush: Square Flange Type, Anticorrosion « « « « « « « « v v oo oo v v s C- 30
SMK-W-E - - - - Slide Bush: Square Flange Double-Wide Pilot End Type « = « « « + + + « « « « C- 56 SMSK-G-E - - - - Slide Bush: Square Flange Pilot End Type, Anticorrosion « « « « + + + « « « - C- 36
SMKC - ... Slide Bush: Center Mount Square Flange Type « + « « + « = v« o v v v v v s C- 50 SMSK-GW - - - - Slide Bush: Square Flange Double-Wide Type, Anticorrosion« + -« « + -« « C- 44
SMKC-G - - - - - Slide Bush: Center Mount Square Flange Type « =+« + « v v v v v v v v o e C- 50 SMSK-GW-E - - Slide Bush: Square Flange Double-Wide Pilot End Type, Anticorrosion - - - C- 56
sMP - ... Slide Bush: Pillow Block Type = =+« « « v v v v e v v v C-128 SMSK-W - - - - - Slide Bush: Square Flange Double-Wide Type, Anticorrosion« - = =« + - - - C- 44
SMPG - - .- - Slide Bush: Pillow Block Type « -+« « « v oo v oo C-128 SMSK-W-E - - - - Slide Bush: Square Flange Double-Wide Pilot End Type, Anticorrosion - - - C- 56
SMPR - - .- Slide Rotary Bush: Pillow Block Type « « « = =« v v oo v e e E- 24 SMSKC- - - - - - Slide Bush: Center Mount Square Flange Type, Anticorrosion - = = -« « - - C- B0
SMS ... Slide Bush: Standard Type, Anticorrosion « « « « « « « « v v v v v e e e e C- 18 SMSKC-G - - - - Slide Bush: Center Mount Square Flange Type, Anticorrosion « - -+« « « - C- 50
SMS-AJ - - - - Slide Bush: Clearance Adjustable Type, Anticorrosion -+ =+« =+« « « « - C- 20 SMST: - .- Slide Bush: Two Side Cut Flange Type, Anticorrosion « + =+« « « « « o« . C- 32
SMS-G - - - Slide Bush: Standard Type, Anticorrosion « « « = =+« « oo v v e e C- 18 SMST-E - - - - - Slide Bush: Two Side Cut Pilot End Flange Type, Anticorrosion - -« + - - - C- 38
SMS-G-AJ - - - Slide Bush: Clearance Adjustable Type, Anticorrosion =« = =+« + « v vt C- 20 SMST-G - - - - - Slide Bush: Two Side Cut Flange Type, Anticorrosion = « « « =« =« v v v o e C- 32
SMS-G-0OP - - - Slide Bush: Open Type, Anticorrosion = - = =« « v oo v v e e e e e C- 22 SMST-G-E - - - - Slide Bush: Two Side Cut Pilot End Flange Type, Anticorrosion - - - - - - - C- 38
SMS-GW - - - - - Slide Bush: Double-Wide Type, Anticorrosion « « « « « « « « v v v oo oo v v s C- 26 SMST-GW - - - - Slide Bush: Two Side Cut Double-Wide Flange Type, Anticorrosion - - - - - C- 46
SMS-OP - - - - - Slide Bush: Open Type, AntiCOrrosion « « « « « v« v v v oo v v v oo e e ee C- 22 SMST-GW-E - - - Slide Bush: Two Side Cut Double-Wide Flange Pilot End Type, Anticorrosion - - C- 58
SMS-W - - .- .. Slide Bush: Double-Wide Type, Anticorrosion « « + « « « « « v v v v v oo v s C- 26 SMST-W - . - - . Slide Bush: Two Side Cut Double-Wide Flange Type, Anticorrosion - - -« - - C- 46
SMSA - - Slide Bush: Block Type, Anticorrosion = « « « « « v v v v v oo v oo e C-120 SMST-W-E - - - - Slide Bush: Two Side Cut Double-Wide Flange Pilot End Type, Anticorrosion - - C- 58
SMSAG - - - - - Slide Bush: Block Type, Anticorrosion = « « =« = o v v v v oo oo e e e C-120 SMSTC: - - - - - Slide Bush: Two Side Cut Center Flange Type, Anticorrosion = - =« + - -+ C- 52
SMSA-GW - - - - Slide Bush: Double-Wide Block Type, Anticorrosion « - - -+« « « o o o v v e C-122 SMSTC-G - - - - Slide Bush: Two Side Cut Center Flange Type, Anticorrosion - - = =« « - - C- 52
SMSA-W - - - - - Slide Bush: Double-Wide Block Type, Anticorrosion « « -+« « « « o o o v v e C-122 SMT - ... Slide Bush: Two Side Cut Flange Type + « = = =« = v v v v v e oo e C- 32
sMsD .- -- Slide Bush: Clearance Adjustable Open Block Type, Anticorrosion - - - - - C-136 SMT-E - - - Slide Bush: Two Side Cut Pilot End Flange Type « « « + « « « v v oo v v v ee C- 38
SMSD-G - - - - - Slide Bush: Clearance Adjustable Open Block Type, Anticorrosion - - - - - C-136 SMT-G - .- Slide Bush: Two Side Cut Flange Type - « « « « « v v v v v v v v oo v s C- 32
SMSE: - - - Slide Bush: Open Block Type, Anticorrosion =« =+« « « v v oo e e v e e e C-132 SMT-G-E- - - - - Slide Bush: Two Side Cut Pilot End Flange Type -« + + « « « « v v v v v v o e C- 38
SMSE-G - - - - - Slide Bush: Open Block Type, Anticorrosion =« =+« « « v v v oo e e v e o e C-132 SMT-GW - - - - - Slide Bush: Two Side Cut Double-Wide Flange Type + « « « « =« o v v v v o e C- 46
SMSE-GW - - - - Slide Bush: Double-Wide Open Block Type, Anticorrosion - - « = = = =« -+ C-134 SMT-GW-E - - - Slide Bush: Two Side Cut Double-Wide Flange Pilot End Type - - = = -« - - C- 58
SMSE-W - - - - - Slide Bush: Double-Wide Open Block Type, Anticorrosion -« « = = = =« « « C-134 SMT-W - - .- - Slide Bush: Two Side Cut Double-Wide Flange Type « « - -+« « = = o o v v s C- 46
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SMT-W-E- - - - - Slide Bush: Two Side Cut Double-Wide Flange Pilot End Type - = = =« « - - C- 58 SSPT-AM - - - - Ball Spline: Compact Two Side Cut Flange Type « « « « - -+« « o v oo v e B- 30
SMTC - - .- - Slide Bush: Two Side Cut Center Flange Type « « « « -+« + v v oo oo v s C- 52 SSPTS-AM - - - Ball Spline: Compact Two Side Cut Flange Type, Anticorrosion - - - -« - - B- 30
SMTCG - - - - - Slide Bush: Two Side Cut Center Flange Type « + + + + v v oo v v v v v v v C- 52 @
@ SV o0 Slide Way ....................................... A- 22
SN: -« ... Shaft: NB Shaft « « « -« « v v v v v v v v s s F- 6 SsVsS:- ... Slide Way: ANtICOITOSION + « ¢ ¢ ¢ ¢ ¢ v v v v v e e e e e A- 22
SNB: - - - - - - Shaft: NB Center-lined Tapped Shaft: « + « v v v v v v F- 9 sSVvT - - .. SlideTable - -+« ¢ v v v v e s e A- B4
SNS:- .- .- ... Shaft: NB Shaft’ ANticorrosion « « « « « v v e e e e e e F- 7 svVTs.- - .- ... Slide Table: Anticorrosion « « « =+« v o v v v v v e e A- B4
SNSB- - - - - Shaft: NB Center-lined Tapped Shaft, Anticorrosion - - - - -« « = =« o vt F- 9 svw - Slide Way: Center Rail Type =« - -+« v v v v v oo oo A- 32
SNT- -+ - Shaft: NBPipe Shaft « « « « « « v v v v oo F- 8 SVWS - - .. .. Slide Way: Center Rail Type, ANtiCOrrosion « « « « « v v v v oo v v oo v v v A- 32
espg ........ Rotary Ball Spline « « « « « « v v v v e B- 50 @SW ........ Slide Bush (Inch Standard): Standard Type - « « « « =« « v o v v v oo e v C-102
SPB-KP - - - - Rotary Ball Spline, Compact Type« « = =+« « o v v v v v v v B- 48 SW-AJd - - Slide Bush (Inch Standard): Clearance Adjustable Type -« =« - =+« - -« C-104
SPBF - - - - ... Ball Screw Spline .................................. B- 72 sSwW-g--.---.-- Slide Bush (Inch Standard): Standard Type ................... C-102
SPBF-KP - - - - Ball Screw Spline: Compact Type - -+« = = v v v oo e oo B- 68 SW-G-AJ - - - - Slide Bush (Inch Standard): Clearance Adjustable Type - - - -« -« C-104
SPBR- - - - - - Ball Screw Spling « « « « v v v v B- 70 SW-G-OP - - - - Slide Bush (Inch Standard): Open Type = « « =+« + o v v v oo v oo e v v C-106
SPBR-KP - - - - Ball Screw Spline: Compact Type -+« « « « « v v v oo v B- 66 SW-GR - - - - Slide Bush (Inch Standard): Self-Aligning Type « « + « + « « « v v v v v v v v e C-102
SPLFS - - .- .. Stroke Ball Spline + « « « + v v v v B- 56 SW-GR-AJ - - - - Slide Bush (Inch Standard): Self-Aligning, Clearance Adjustable Type - - - C-104
SPR:- .- Rotary Ball Spling =« =+« « o v v v e B- 46 SW-GR-0OP - - - Slide Bush (Inch Standard): Self-Aligning, Open Type « « « =« « « + « v ot C-1086
@ SW-GW - - - - - - Slide Bush (Inch Standard): Double-Wide Type « « « « « -+« « v oo v v v v e C-108
SR - ... .. Stroke Bush: Standard - -« -« -« o v e e e e s E- 6 sSwWw-oP - .- ... Slide Bush (|ﬂCh Standard): Open Type ..................... C-106
SRB - Stroke Bush: Double Retainer Type - + « « = = v v v oo e e E- 8 sSW-w....... Slide Bush (Inch Standard): Double-Wide Type « « « « « « « + « v oo oo v v e C-108
SR-BUU - - - - Stroke Bush: Double Retainer Type with Seals « « -+« + v v v v v v e v ee E- 9 SWA - ... Slide Bush (Inch Standard): Block Type « « « = =« v v v oo v v ve oo e e C-142
SR-UU - .- .. Stroke Bush: Standard withSeals + + -+« « -« v o v e e oo E- 7 SWAG - - Slide Bush (Inch Standard): Block Type « « « « « v v v v oo oo o e C-142
SRE:- .- Slide Rotary Bush « -+« v v v v v v E- 16 SWA-GR - - - - - Slide Bush (Inch Standard): Self-Aligning, Block Type « « « « « = =« o v v ot C-142
SREK - - - .- - Slide Rotary Bush: Square Flange Type - = =« =« v v v v v v e e e e e E- 18 swp ... Slide Bush (Inch Standard): Clearance Adjustable Open Block Type - - - - C-146
@ SWD-G:- .- -- Slide Bush (Inch Standard): Clearance Adjustable Open Block Type - - - - C-146
§S. ... SlideScrew « « + « v v v v H- 7 SWD-GR - - - - - Slide Bush (Inch Standard): Self-Aligning Clearance Adjustable Open Block Type - - C-146
SSP- ... ... Ball Spline: Cylindrical Type « « « « v v v v v v v B- 20 SWJ- .- Slide Bush (Inch Standard): Clearance Adjustable Block Type « « - -« - - - C-144
SSP-AM - - - - . Ball Spline: Compact Cylindrical Type « « « =+« « v v v v v v oo v e v B- 22 SWJ-G - - .- Slide Bush (Inch Standard): Clearance Adjustable Block Type -« + - -« - - C-144
SSPC - - - Ball Spline: Commercial Spline Assembly with SSPnut - -+ -+« -« - - - - B- 33 SWJ-GR - - - - - Slide Bush (Inch Standard): Self-Aligning Clearance Adjustable Block Type - - - C-144
SSPF - - - Ball Spline: Round Flange Type = =« =« v v v v v v v e e B- 26 SWF----..-- Slide Bush (Inch Standard): Round Flange Type =« « « « - -+« o o oo v v v e C-110
SSPFS - - - - - - Ball Spline: Round Flange Type, Anticorrosion - - -+« = = o v oo v v e et B- 26 SWFG - - .- Slide Bush (Inch Standard): Round Flange Type -« « - -+« « « o oo o v v e C-110
SSPF-C - - - - Ball Spline: Commercial Spline Assembly with SSPFnut - = - - -« - - - - - B- 33 SWF-GW - - - - - Slide Bush (Inch Standard): Round Flange Double-Wide Type - - = - - - - - C-114
SSPK-AM - - - - Ball Spline: Light and Compact Flange Type -+« « « v v e v v v v v ve B- 30 SWF-wW - ... .- Slide Bush (Inch Standard): Round Flange Double-Wide Type « « - -« - - - C-114
SSPKS-AM - - - Ball Spline: Light and Compact Flange Type Anticorrosion « « + -« « « -+« B- 30 SWK - ... Slide Bush (Inch Standard): Square Flange Type + « « + + =+« o v v v v v v C-112
SSPM - ... - Ball Spline: Cylindrical Keyless Type = =« « « v v v oo v v e B- 24 SWK-G - ----- Slide Bush (Inch Standard): Square Flange Type = « + + « « « « o v o v v v o e C-112
SsSPS- .- .- Ball Spline: Cylindrical Type, Anticorrosion =+« « « « « v oo v e oo B- 20 SWK-GW - - - - - Slide Bush (Inch Standard): Square Flange Double-Wide Type - = = = - - - - C-116
SSPS-AM - - - - Ball Spline: Compact Cylindrical Type, Anticorrosion - - - -+« = =« o v v - B- 22 SWK-W - - .- Slide Bush (Inch Standard): Square Flange Double-Wide Type - = = - -« - - C-116
SSPT.- .- .- Ball Spline: Two Side Cut Flange Type =« « =« « « + v v v oo oo oo B- 28 sws ... Slide Bush (Inch Standard): Standard Type, Anticorrosion - - « = = = =« -« C-102
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SWS-AJ - - - - - Slide Bush (Inch Standard): Clearance Adjustable Type, Anticorrosion C-104
SWS-G .- -- Slide Bush (Inch Standard): Standard Type, Anticorrosion - - « = = = =« « « C-102
SWS-G-AJ - Slide Bush (Inch Standard): Clearance Adjustable Type, Anticorrosion C-104
SWS-G-0OP - - - Slide Bush (Inch Standard): Open Type, Anticorrosion « « <+« « «« « « v« C-106
SWS-GW - - - - - Slide Bush (Inch Standard): Double-Wide Type, Anticorrosion - « + - -« - - C-108
SWS-oP - - - - - Slide Bush (Inch Standard): Open Type, Anticorrosion -« « =« =« o v v o e C-106
SWS-wW . ... - Slide Bush (Inch Standard): Double-Wide Type, Anticorrosion - - = -« « « - C-108
SWSA ... .- Slide Bush (Inch Standard): Block Type, Anticorrosion - - -+« = = = =+« « C-142
SWSAG - - - - - Slide Bush (Inch Standard): Block Type, Anticorrosion - -+« « = = = =+« « C-142
swsD .- -- Slide Bush (Inch Standard): Clearance Adjustable Open Block Type, Anticorrosion - - C-146
sSwsD-G - - - - - Slide Bush (Inch Standard): Clearance Adjustable Open Block Type, Anticorrosion - - - C-146
SWSF: ... .- Slide Bush (Inch Standard): Round Flange Type, Anticorrosion - - -+ - - - C-110
SWSF-G - - - - - Slide Bush (Inch Standard): Round Flange Type, Anticorrosion - - - - - - - C-110
SWSF-GW - Slide Bush (Inch Standard): Round Flange Double-Wide Type, Anticorrosion - - - C- 114
SWSF-wW - - - - - Slide Bush (Inch Standard): Round Flange Double-Wide Type, Anticorrosion - - - C- 114
SWSJ: - Slide Bush (Inch Standard): Clearance Adjustable Block Type, Anticorrosion - - C-144
SWSJ-G - - - - - Slide Bush (Inch Standard): Clearance Adjustable Block Type, Anticorrosion - - C-144
SWsK .- Slide Bush (Inch Standard): Square Flange Type, Anticorrosion - - -+ - - - C-112
SWSK-G - - - - - Slide Bush (Inch Standard): Square Flange Type, Anticorrosion - « -« - - - C-112
SWSK-GW - Slide Bush (Inch Standard): Square Flange Double-Wide Type, Anticorrosion - - C- 116
SWSK-W - - - - - Slide Bush (Inch Standard): Square Flange Double-Wide Type, Anticorrosion - - C- 116
syBs:- - . .- .. Miniature Slide: Ultra Compact Type - « « « =+« v v v v v e v v oo e s A- 68
sSYT-. -+ ... Slide Table: Compact Type ............................. A- 60
sYTD --.---- Slide Table: Compact Type with Counterbored Rail -« - - -+ -« = v v v v v s A- 62
SYTS:- .- .- Slide Table: Compact Type, Anticorrosion « « =« « =« - v v v v e oo e e A- 60
SYTS-D - .- - Slide Table: Compact Type with Counterbored Rail, Anticorrosion - - - - - A- 62
K- - oo e e TOPBALL Slide Bush (Euro Standard): Standard Type + -+« + « « « + =+« D- 8
TK-OP - - - - - TOPBALL Slide Bush (Euro Standard): Open Type « « « « = =+« « v v v v v e D- 8
TKA- - oe Slide Bush using TOPBALL (Euro Standard): Block Type - - -« = = = =+« « D- 12
TKA-W - - - - - Slide Bush using TOPBALL (Euro Standard): Double-Wide Block Type - - - D- 13
TKD- - - - - - Slide Bush using TOPBALL (Euro Standard): Clearance Adjustable Open Block Type - - D- 16
TKD-W - - - - - - Slide Bush using TOPBALL (Euro Standard): Clearance Adjustable Double-Wide Open Block Type - - D- 17
TKE -+ - -+ - Slide Bush using TOPBALL (Euro Standard): Open Block Type « + - - - - - D- 14
TKE-W - - - - - Slide Bush using TOPBALL (Euro Standard): Double-Wide Open Block Type - - D- 15
TMA - - - - - Slide Bush using TOPBALL, Block Type = = = =« v« v v v v e e oo e e D- 19
TMF- - - - oo Slide Bush using TOPBALL, Round Flange Type « « « « « + + « « o oo o v v e D- 18
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TQF-G-E - - - - - Slide Bush with grease fitting : Round Flange with Pilot End Type - - - - - C- 74
TQF-GW-E - - - - Slide Bush with grease fitting : Round Flange Double-Wide with Pilot End Type - C- 78
TQK-G-E - - - - - Slide Bush with grease fitting : Square Flange with Pilot End Type - - - - - C- 76
TQK-GW-E - - - - Slide Bush with grease fitting : Square Flange Double-Wide with Pilot End Type - C- 80
TRF - - - - Slide Bush: Triple-Wide Round Flange Type « =« « « « v v v v v v oo v e C- 60
TRF-E ---- - Slide Bush: Triple-Wide Round Flange Pilot End Type - - - - -+« = = o« v+ C- 70
TRF-G - - .- Slide Bush: Triple-Wide Round Flange Type = « « « « « « « v v v v v oo o v e C- 60
TRF-G-E - - - - - Slide Bush: Triple-Wide Round Flange Pilot End Type - -+« « « = =+« o -t C- 70
TRFC - - - - - - Slide Bush: Triple-Wide Intermediate Position Round Flange Type - - - - - C- 66
TRFC-G - - - - Slide Bush: Triple-Wide Intermediate Position Round Flange Type - - - - - C- 66
TRK - - - - - Slide Bush: Triple-Wide Square Flange Type « « « « « « « « v v v v v oo v e C- 62
TRK-E - - - - - Slide Bush: Triple-Wide Square Flange Pilot End Type - - - -+« = = = o« v+ C- 72
TRK-G - - - - - Slide Bush: Triple-Wide Square Flange Type « « « « « « « « v v v oo oo v e C- 62
TRK-G-E - - - - - Slide Bush: Triple-Wide Square Flange PilotEnd Type -+« « « v =« o o o ot C- 72
TRKC: - - .- Slide Bush: Triple-Wide Intermediate Position Square Flange Type - - - - - C- 68
TRKC-G - - - - Slide Bush: Triple-Wide Intermediate Position Square Flange Type - - - - - C- 68
TRTG ---- - Slide Bush: Triple-Wide Two Side Cut Flange Type « « « - -+« « « o o o o vt C- 64
TU2 - - - - - - .. Grease DISPENSEN « « + + v v v v vt Eng- 53
T™wW - ... TOPBALL Slide Bush (Inch Standard): Standard Type  « + -« + « =« + =+« D- 10
TW-OP - - - - - TOPBALL Slide Bush (Inch Standard): Open Type « « « =« =+« « v v o v v e D- 10
TWA - - - Slide Bush using TOPBALL (Inch Standard): Block Type - - -« = =« =+« « D- 20
TWA-W - - - - - Slide Bush using TOPBALL (Inch Standard): Double-Wide Block Type - - - D- 21
WD - - - - - Slide Bush using TOPBALL (Inch Standard): Clearance Adjustable Open Block Type - - D- 24
TWD-W - - - - - Slide Bush using TOPBALL (Inch Standard): Clearance Adjustable Double-Wide Open Block Type - - D- 25
™WJd- -+ oo e Slide Bush using TOPBALL (Inch Standard): Clearance Adjustable Block Type - - D- 22
TWJI-W - - - - - Slide Bush using TOPBALL (Inch Standard): Clearance Adjustable Double-Wide Block Type - - D- 23
WA - Shaft (Inch Standard): Shaft SupportRail - = =« = =« - v v v v F- 18
WH-A ... .- Shaft (Inch Standard): Aiminum Shaft Supporter - - - - -+« « o oo oot F- 16
wss ... Shaft (Inch Standard): Shaft Support Assembly « « « « « « « v v v e v v v e F- 20
WSSs-Ss - - - - . Shaft (Inch Standard): Shaft Support Assembly, Anticorrosion « « - - « - - F- 21
INDEX-10
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