





TERMS

TENSILE STRENGTH, ELONGATION AT BREAK

The execution of the tensile test is described in DIN 53504.
A standardized tensile test specimen is stretched until it
breaks. The tensile strength (tearing strength) of a material
[N/mm?] is the force [N] necessary to tear a sample inrela-
tion to the initial cross section of the sample [mm?].

The elongation at break (tearing elongation) [%] is the
elongation of a marked gauge length on the standard
sample at the moment of tearing in relation to the original
gauge length.

The values for tensile strength and elongation at break on
the finished O-ring can lead to lower results due to the
geometry deviating from the standard test specimen. This

aspect should be taken into account when assessing the
mountability of small O-rings over larger diameters.

Tensile test on a standard test object

Tensile test on the final O-ring product
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TEAR PROPAGATION RESISTANCE

The tear propagation resistance [N/mm] is the force that
opposes tear propagation when a standard specimen of a
corresponding thickness is cut into a defined area. The tear
propagation test is described for two different specimens
in DIN 53507 and DIN 53515. The value determined in this
way can be used to estimate the sensitivity of an elastomer
to tear propagation of cut damage.

COLD RESISTANCE

The mechanical and technological properties of elastomers
change with decreasing temperatures. For example,
hardness and tear strength increase while elongation at
break decreases. Above a certain temperature, the material
becomes so hard and brittle that it breaks like glass under
load. If the material is not mechanically stressed in the
frozen state (e.g. during storage), it regains its original
properties after heating.

Various tests are available to assess the flexibility at low
temperatures. Frequently quoted values include the
brittleness point according to DIN 53546 and the TR10
temperature according to ASTM D 1329. Interpretation of
these values allows for conclusions to be made on the
practical limits of low-temperature use.

COMPRESSION SET DVR

Depending on the compound composition, time, temper-
ature and deformation, elastomer materials exhibit, in
addition to elastic behavior, a degree of plastic deformation
or “flow.” A component that has been deformed over a long
period of time in the installation space no longer returns
100% to its original cross section after disassembly, but
retains a proportion of permanent deformation.

The DVR is tested according to DIN 53517 or ASTM D 395 B
and can be in the range of 0% to 100%, whereby 0%
represents the ideal value and 100% the worst possible
result. The DVR is calculated as follows:



d,-d

DVR = 2 x100

= original thickness of the sample
thickness of the specimen in deformed state
= thickness of the sample after relaxation

dO
dl
dZ

When assessing a value for the compression set, it is
important to pay close attention to the test parameters. For
example, the same material can achieve better or worse
results by changing the temperature in the test. The same
applies to the duration of the test.

PROPERTY CHANGE AFTER AGING

In order to assess the aging behavior and suitability of
materials in certain media, the changes in properties of the
materials after storage in these media are determined.

DIN 53508 describes artificial aging in air. The determina-
tion of the behavior of elastomers in liquids, vapors and
gases is described in DIN 53521. Here, for example, the
absolute change in hardness and the percentage change in
tensile strength, elongation at break and volume are deter-
mined in relation to the values of the unaged samples.

STORAGE OF ELASTOMER PRODUCTS

The physical properties of seals made of elastomer mate-
rials and plastics can change during long-term storage.
Due to the aging process, surface changes can sometimes
lead to defects. Measures can be taken to minimize influ-
encing factors such as humidity, heat, light, oxygen, ozone
and radioactive radiation. These are laid down in interna-
tional standards.

The maximum storage period for seals made of elastomer
materials depends on the type of elastomer in question
and compliance with the storage guidelines in accordance
with DIN 7716 (Rubber products — Requirements for
storage, cleaning and maintenance) and ISO 2230 (Rubber
products — Guidelines for storage).

Different types of sealing materials also have different
storage and usage times. After this period, it is important
to check the materials. If there is no damage, the storage
time can be extended. Depending on the geometry,
pre-assembled parts must be checked at least every six
months. In order to achieve the longest possible service
life of seals, they should be stored and shipped in pack-
aging made of PE-coated packing paper, aluminum foil or
opaque PE film.

ESSENTIAL REQUIREMENTS FOR STORAGE CONDITIONS

e Temperature: The storage temperature should be
between 10 °Cand +25 °C. Higher temperatures can lead
to a reduction in service life

* Heating: The elastomer products should be shielded
against heat sources. Heaters in storage rooms should be
placed at a distance of at least 1 m from the stored goods

e Air humidity: The relative humidity should not exceed 65%

* Seals should be protected against strong air exchange,
especially draughts. They can be stored in packaging, e.g.

polyethylene bags or airtight containers

e Strong light influence, especially UV radiation and direct
sunlight, should be avoided

e Electrical equipment that generates ozone should not be
installed in storage rooms for elastomers

e |t must be ensured that the seals are stored free of stress,
i.e. without tension, pressure or other deformations
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INSTALATION SPACES AND
DESIGN RECOMMENDATIONS
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STATIC SEALS

The installation spaces (grooves) for O-rings should be
recessed at right angles if possible. The dimensions for the
required groove depth and groove width depend on the
respective application and cord thickness. The dimensions
listed are recommendations for the corresponding installa-
tion type and refer to the nominal dimensions. They should
be observed because the sealing function depends on the
exact design of the installation space.

O-rings are well suited for static sealing. One speaks of
static or stationary sealing if the machine elements to be
sealed do not move relative to each other. If the installation
space is properly designed, the design is correct and the
right material is selected, O-rings can be used to seal
pressures of up to 1,000 bar (if necessary, back-up rings
must be used).

DYNAMIC SEALS

Itis also possible to use O-rings in dynamic applications.
The prerequisites are:

* lower pressures and speeds
* small installation spaces

* due to the frictional resistance, a lower compression
should be chosen than for static sealing

* good lubrication to avoid friction losses or premature
wear due to dry running

21



STATIC SEALS -
RADIAL SEALS

The O-ring cross-section is radially deformed in the applica-
tion, i.e.in the direction of the center of the stud/tube. Depen-
ding on the position of the groove, a distinction is made
between radially inner sealing and radially outer sealing.

GROOVE DIMENSIONS

Groove depth | Groove width | Fiber length C Groove depth | Groove width | Fiber length C
1095 [mm] b*°25[mm] [mm] 095 [mm] b*°25 [mm] [mm]
1 0,75 1,3 1,2 4 3,2 5,2 3

1,2 0,9 1,6 12 4,3 3,4 5,6 3
1,25 0,9 1,7 12 4,5 3,6 5,8 3
13 1 1,7 12 5 4 6,5 3
15 11 2 15 53 4,3 7 3
1,6 12 2,1 15 5,33 4,3 7,1 3,5
1,78 13 2,4 15 5,5 4,5 7,2 3,5
1,8 13 2,4 15 57 4,6 7,6 3,5
19 14 2,5 15 6 4,9 7,9 3,5
2 15 2,6 2 6,5 54 8,4 4
2,2 1,7 3 2 6,99 5,8 9,2 4
2,4 1,8 3,2 2 7 58 9,3 4
2,5 19 3,3 2 7,5 6,3 9,8 4
2,6 2 3,4 2 8 6,7 10,5 4
2,62 2 3,5 2 8,4 7,1 10,9 4,5
2,65 2 3,6 2 8,5 7,2 11 4,5
2,7 2,1 3,6 2 9 7,7 11,7 4,5
2,8 2,2 3,7 2 9,5 8,2 12,3 4,5
3 2,3 3,9 2,5 10 8,6 13 5
31 2,4 4 2,5 10,5 9 13,8 5
3,5 2,7 4,6 2,5 11 9,5 14,3 5
3,53 2,7 4,7 2,5 12 10,5 15,6 5
3,55 2,8 4,7 2,5 15 13,2 19,2 5
3,6 2,8 4,8 2,5

3,7 2,9 4,9 2,5

22



MOUNTING SITUATION
RADIAL INNER SEALING

TECHNICAL DRAWING
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RADIAL OUTER SEALING
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STATIC SEALS -
AXIAL SEALING

This type of installation is mainly used for flange and cover gas-
kets. The O-ring cross section is axially deformed.

GROOVE DIMENSIONS

Groove depth Groove width
d2 0,05 pto.25

1
12
1,25
13
15
1,6
1,78
1,8

19

2,2
2,4
2,5
2,6
2,62
2,65
2,7

2,8

31
3,5
3,53
3,55
3,6

3,7
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2,1
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14
16
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17
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2,5
2,6
2,7
2,8
31
33
35
36
37
3,8
3,8
4

41
4,2
48
4,9
5

51
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For axial installation, the cover screw connections should be
very strong so that the gap between the sealing surfaces does not
exceed the permissible size even under high pressures, which
could cause the O-ring to be squeezed out.

Groove depth Groove width
d2 tro.05 p*o.25
A 3,1 5,5

43 3,3 59
45 3,5 6,1
5 4 6,7
5,3 42 72
533 4,2 73
5,5 45 74
57 46 7,6
6 48 81
6,5 5,3 86
6,99 5,7 9,7
7 5,7 9,7
75 6.2 10,1
8 6,6 10,7
84 71 11,1
8,5 7.2 11,3
9 76 12
9,5 81 12,5
10 8,5 136
10,5 8,9 14
11 9,4 14,7
12 10,4 15,7
15 13,2 19,4



MOUNTING SITUATION
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STATIC SEALS -
TRAPEZOIDAL GROOVE

The production of a trapezoidal groove is difficult and costly. ~ The use of a trapezoidal groove is recommended preferably
This groove geometry only makes sense if loss prevention  only above a cord thickness of 2 mm.
is necessary during assembly or application.

GROOVE DIMENSIONS

Groove Groove 2 " Groove Groove 1
depth t*% | width b**% depth t*0 | width b**°
2 1,5 1,6 0,4 0,25 4,5 3,7 3,7 0,8 0,25

2,2 16 1,7 0,4 0,25 5 4,2 4 0,8 0,25
2,4 1,8 19 0,4 0,25 53 4,6 4,2 0,8 0,4
2,5 2 2 0,4 0,25 533 4,6 4,2 0,8 0,4
2,6 2,1 2,1 0,4 0,25 55 4,7 4.4 0,8 0,4
2,62 2,1 2,1 0,4 0,25 5,7 4,9 4,5 0,8 0,4
2,65 2,1 2,1 0,4 0,25 6 51 4,7 0,8 0,4
2,7 2,2 2,1 0,4 0,25 6,5 5,6 51 0,8 0,4
2,8 2,3 2,2 0,4 0,25 6,99 6 5,6 16 0,4
3 2,4 2,4 0,4 0,25 7 6 5,6 16 0,4
31 2,5 2,5 0,4 0,25 7,5 6,4 6,1 1,6 0,4
3,5 2,8 29 0,8 0,25 8 6,9 6,3 16 0,4
3,53 2,8 29 0,8 0,25 8,4 7,3 6,7 1,6 0,5
3,55 2,8 29 0,8 0,25 8,5 7,4 6,8 1,6 0,5
3,6 2,9 3 0,8 0,25 9 7,8 7,2 1,6 0,5
3,7 3 31 0,8 0,25 9,5 8,2 7,7 1,6 0,5
4 3,2 3,3 0,8 0,25 10 8,7 8 1,6 0,5
4,3 3,3 3,6 0,8 0,25
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STATIC SEALS -
TRIANGULAR GROOVE

A triangular groove should only be selected if design  The problem with this special groove geometry is to

conditions make this necessary, e.g. in individual cases  guarantee a defined compression of the O-ring and the

with bolted flange and cover seals. small space of the groove in case of swelling of the O-ring
due to media influence.

GROOVE DIMENSIONS

d2 Side length b | Tolerance [+] | r1 Side length b | Tolerance[+] | r1
[mm] [mm] [mm] [mm] [mm] [mm] [mm]
1 0,1 3,7 0,2 0,9

1,45 0,25 5,05
12 1,7 0,1 0,25 4 5,5 0,2 12
1,25 1,75 0,1 0,25 4,3 59 0,2 12
13 18 0,1 0,3 4,5 6,15 0,2 12
1,5 2,1 0,1 0,3 5 6,85 0,25 1,2
1,6 2,15 0,1 0,3 53 7,25 0,25 1,4
1,78 2,4 0,1 0,3 5,33 7,3 0,25 1,4
18 2,45 0,1 0,3 55 7,55 0,25 1,5
19 2,6 0,1 0,4 57 7,8 0,25 1,5
2 2,75 0,1 0,4 6 8,2 0,3 15
2,2 3 0,1 0,4 6,5 8,9 0,3 1,7
2,4 3,25 0,15 0,4 6,99 9,6 0,3 2
2,5 3,4 0,15 0,5 7 9,6 0,3 2
2,6 3,55 0,15 0,5 7,5 10,3 0,3 2
2,62 3,6 0,15 0,5 8 11 0,4 2
2,65 3,6 0,15 0,5 8,4 11,55 0,4 2
2,7 3,7 0,15 0,6 8,5 11,7 0,4 2
2,8 3,8 0,15 0,6 9 12,4 0,4 2,5
3 41 0,2 0,6 9,5 13,05 0,4 2,5
31 4,25 0,2 0,6 10 13,7 0,4 2,5
3,5 4.8 0,2 0,8 10,5 14,4 0,4 2,5
3,53 4,8 0,2 0,8 11 151 0,4 2,5
3,55 4,85 0,2 0,8 12 16,5 0,5 3
3,6 4,9 0,2 0,9 15 20,6 0,5 3
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MOUNTING SITUATION

TECHNICAL DRAWING
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STATIC SEALS -
VACUUM SEALING

The vacuum seal is a special form of the static O-ring seal. ¢ Compression of the O-ring cross section should be about 30%
Here, the system pressure to be sealed is lower than the
atmospheric pressure (Patm = 1.01325 bar). The following ~ © Use of a vacuum grease (reduction of the leakage rate)
recommendations must be observed for vacuum sealing:

e Significantly better surface quality (roughness depths) of
* nearly 100% filling of the groove groove and sealing surfaces than with static standard seals

e elastomer material should have good gas compatibility, low

permeability and a low compression set. For standard
applications, we recommend the material FKM

GROOVE DIMENSIONS

Groove Groove Groove Groove
deptht = [widthib=- deptht = [widthib=es
1,5 1,8 0,1 0,2 4,5 53 0,2 0,8

1,05 R 3,15

1,78 1,25 2,1 0,1 0,2 5 3,5 59 0,2 0,8
1,8 1,25 2,1 0,1 0,2 53 3,7 6,3 0,2 1
2 1,4 253 0,1 0,3 5,33 3,7 6,3 0,2 1
2,5 1,75 2,9 0,1 0,3 55 3,8 6,6 0,2 1
2,6 1,8 3 0,1 0,4 5,7 4 6,7 0,2 1
2,62 1,85 3,1 0,1 0,4 6 42 7,1 0,2 1
2,65 1,85 3,1 0,1 0,4 6,5 4,6 7,6 0,2 1
2,7 1,9 3,15 0,1 0,4 6,99 4,9 8,2 0,3 1
2,8 1,95 32 0,1 0,4 7 4,9 8,2 0,3 1
3 2,1 3,5 0,1 0,6 7,5 53 8,7 0,3 1
3,1 2% 3,6 0,1 0,6 8 5,6 9,4 0,3 1
35 2,45 4,1 0,2 0,6 8,4 59 9,9 0,3 1
3,53 253 4,1 0,2 0,6 8,5 6 10 0,3 1
3,55 2,5 4,15 0,2 0,6 9 6,4 10,5 0,3 1
3,6 2,5 4,2 0,2 0,6 9,5 6,7 11,2 0,3 1
3,7 2,6 43 0,2 0,6 10 7,1 11,7 0,3 1
4 2,8 4,7 0,2 0,6
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MOUNTING SITUATION
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DYNAMIC SEALS -
HYDRAULICS

O-rings should only be used as piston and rod seals in  leak-free sealing is not required. Minimal leakage is even
hydraulics if there is little space available for installation, if ~ desirable to form a lubricating film to reduce friction and
relatively short stroke distances occur and if absolutely ~ abrasion.

GROOVE DIMENSIONS

Groove depth | Groove width | Fiber length C Groove depth | Groove width | Fiber length C
005 [mm] p*o2s [mm] [mm] £+0.05 [m m] p*o25 [m m] [mm]
1 0,9 1,3 1 3,7 3,2 4,8 2

12 1 16 1 4 3,5 51 2
1,25 11 16 1 4,3 3,8 5,5 2,5
13 11 1,7 12 4,5 4 57 2,5
15 13 19 12 5 4.4 6,4 2,7
1,6 14 2 12 53 4,7 6,8 2,9
1,78 15 2,3 1,3 5,33 4,7 6,9 2,9
1,8 15 2,4 13 5,5 4,9 71 3
19 16 2,5 1,3 57 51 7,2 3
2 1,7 2,6 13 6 54 7,5 3,6
2,2 19 2,8 13 6,5 538 81 3,6
2,4 2,1 3 14 6,99 6,2 8,8 3,6
2,5 2,2 3,1 14 7 6,2 8,9 3,6
2,6 2,2 3,3 15 6,7 9,4 3,8

2,62 2,2 3,4 15 8 7,1 10,2 4
2,65 2,3 3,4 15 8,4 7,5 10,6 4,2
2,7 2,4 3,4 15 8,5 7,6 10,8 4,2
2,8 2,4 3,6 1,6 9 8,1 11,4 4,5
3 2,6 3,8 18 9,5 8,5 12 4,5
31 2,7 3,9 1,8 10 9 12,6 4,5
3,5 31 4.4 2 10,5 9,5 13,2 5
3,53 31 4,5 2 11 9,9 13,9 5
3,55 3,1 4,5 2 12 10,9 151 5
3,6 31 4,6 2 15 13,7 18,8 5
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DYNAMIC SEALS -
PNEUMATICS

In pneumatics, O-rings are mainly used to seal translatory ~ Please note that the O-ring is less compressed than in
movements. hydraulic applications.

GROOVE DIMENSIONS

d2 Groove depth | Groove width | Fiber length C d2 Groove depth | Groove width | Fiber length C
[mm] % [mm] b*%25[mm] [mm] [mm] 2% [mm] b*%25[mm] [mm]
1 0,95 12 0,9 4 3,7 4,8 2

12 1,05 15 1 4,3 4 51 2
1,25 1,15 15 1 4,5 4,2 54 2,3
13 1,15 1,6 11 5 4,65 59 2,3
15 1,35 18 11 53 4,95 6,4 2,7
1,6 1,45 19 12 533 4,95 6,4 2,7
1,78 1,55 2,2 12 5,5 515 6,5 2,8
18 1,55 2,3 1,2 57 5,35 6,8 3
19 1,7 2,3 1,2 6 5,6 7,2 3,1
2 18 2,4 12 6,5 6,1 7,8 3,3
2,2 2 2,6 14 6,99 6,55 8,4 3,6
2,4 2,15 2,9 14 7 6,6 8,4 3,6
2,5 2,25 3 14 7,5 7,1 8,9 3,8
2,6 2,35 3,1 14 8 7,6 9,5 4
2,62 2,35 3,1 15 8,4 7,9 10,1 4,2
2,65 2,35 3,2 15 8,5 8 10,2 4,2
2,7 2,45 3,3 15 9 8,5 10,8 4,3
2,8 2,55 3,4 15 9,5 9 11,4 4,3
3 2,7 3,6 15 10 9,5 12 4,5
31 2,8 3,7 15

3,5 3,15 4,2 18

3,53 3,2 4,3 18

3,55 3,2 4,3 18

3,6 3,3 4,3 18

3,7 3,4 4,4 18
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DESIGN GUIDELINES

According to the dimensional and geometrical design of the
installation space, the following details must be observed:

* The specification of the average roughness value Ra is
often not sufficient for the classification of the surface
quality. Therefore, the averaged roughness Rz and the
maximum roughness Rmax are also listed

* All edges and transitions of components coming into
contact with the O-ring should be completely deburred,
rounded and, if necessary, polished

* The transition from the groove flank to the groove
bottom (r2) and the transition from the groove flank to

the component surface (r1) must be slightly rounded

* Please refer to the following table for the radii related to
the cord thickness:

1-2 0,1 03
2-3 0,2 0,3
3-4 0,2 0,5
4-5 0,2 0,6
5-6 0,22 0,6
6-8 0,2 0,8
8-10 0,22 1

10-12 0,2 1

12-15 0,2 1,2

e For dynamic applications, the surface must be finer than
for static applications. The same applies to pulsating
pressures

* Scoring, blowholes or scratches on the surface must be
avoided
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SURFACE FINISHES

dynamic radial Counter running surface a <04 <12 <16
Groove base b <16 <32 <6,3
Groove flanks ¢ <32 <6,3 <10

static radial/axial Counter running surfacea non-pulsating <16 <6,3 <10
Groove base b <32 <10 <125
Groove flanks ¢ <6,3 <125 <16
Counter running surfacea  pulsating <0,8 <16 <32
Groove base b <16 <32 <6,3
Groove flanks c <32 <63 <10

The values listed in the table are standard values and might need to be checked in the specific application.

LEAD-IN CHAMFER

In order to avoid damage to the O-ring, lead-in chamfers
must be provided for.

The angles between lead-in chamfers and straight lines

should be between 15° and 20°. The lengths C of the lead-in
chamfers are shown in the groove design tables.

rounded burr-free

N

15-20°

—115-20°

rounded burr-free

Lead-in chamfer shaft Lead-in chamfer housing
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SEALING GAP

The gap to be sealed should be as small as possible.
Therefore, the fits and tolerances specified in the installa- J §
tion dimension tables and drawings must be observed.

(o]
In dynamic applications, there is a risk that the O-ring will @ dare
be destroyed by being torn or peeled off. The use of back-up
rings is recommended to protect the O-ring from gap @|d9,,
extrusion.

Maximum permissible values for the radial sealing gap g
[mm] Sealing gap [g]

The permissible values for the sealing gap depend on
pressure, material hardness and diameter.

The gap dimensions shown in the table apply to all
elastomer materials except silicone.

For larger gap dimensions, the use of back-up rings is
necessary.

GAP DIMENSIONS

Type of seal Pressure [bar] Hardness [Shore A]

dynamic radial <60 0,2 0,25 0,3
>60—100 0,1 0,2 0,25
>100—-160 0,05 0,1 0,2
>160—250 = 0,05 0,1
>250—-350 - - 0,05

static radial/axial <30 0,2 0,25 0,3
>30-60 0,1 0,17 0,2
>60—80 = 0,1 0,15
>80—-100 - - 0,1

The values listed in the table are standard values and might need to be checked in the specific application.
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LAYOUT GUIDELINES

To achieve a good sealing effect, O-rings with the largest
possible cord thickness should be chosen.

The hardness of the O-ring material chosen depends on the
pressures applied, the gap widths (tolerances), the sealing
type (static/dynamic) and the surface quality of the parts to
be sealed. For standard applications, we recommend a
material hardness of 70 Shore A. For applications, e.g. with
pulsating pressures and especially for higher pressure ranges,
material hardnesses up to 90 Shore A should be chosen.

GROOVE FILLING

The degree of groove filling should be approx. 70—85%,
excluding vacuum sealing. This leaves sufficient space for the
O-ring in case of swelling due to media contact. In addition,
the media pressure on a large part of the O-ring surface can
provide the required contact pressure. The following formula
applies to the groove filling:

Groove filling = Aor_ x 100 %

nut

Aor=d22XT_[ Anut=txb

4

COMPRESSION

The sealing effect of the O-ring is created by radial or axial
compression in the installation space.

For static applications, the average compression, related to
the cord thickness, should be as follows:

static 15-30%
dynamic 10-18 %
(hydraulics) ?
dynamic 4-12%

(pneumatics)

The values listed in the table are standard values and might need
to be checked in the specific application.

STRETCHING AND COMPRESSION

O-rings may be stretched or compressed within certain
limits during installation without affecting their sealing
function.

* When installed, the O-ring should not be stretched by
more than 6% in relation to the inner diameter

* The compression of the O-ring should not be greater than
max. 3%, otherwise the O-ring can warp in the groove

The following formulas apply to the stretching and
compression of the O-ring:

(d3-d1)
Stretch = x 100 %
(da-d6)
Compression = x 100 %
da

da=(d1+(2xd2))

d1 = O-ring inner diameter

d2 = O-ring cord thickness

d3 = groove base diameter (inside)
d6 = groove base diameter (outside)
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INSTALLATION INSTRUCTIONS

During installation, any damage to the O-ring must be
avoided, otherwise leaks may occur. The following instruc-
tions should also be observed:

* For assembly, a brief, careful expansion of the O-ring of
max. 20—50% is possible. The smaller the inner diameter
of the O-ring, the smaller the permissible brief expansion.

* Edges must be free of burrs, radii and chamfers must be
applied seamlessly

* Dust, dirt, metal chips and other particles must be
removed

e Thread tips and installation spaces for other sealing and
guide elements should be covered with the aid of a
mounting sleeve

—115-20°

rounded burr-free

Lead-in chamfer on the housing

rounded burr-free

R

15-20°

Lead-in chamfer on the shaft
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* Assembly surfaces and O-rings should be provided with
a suitable grease

* Heating in oil or hot water to approx. +80 °C or water to
approx. +60°C makes elastomers more pliable. This
makes it easier to expand the O-ring for assembly

* Any assembly tools used, such as expanding mandrel or
sleeves, should be made of soft material (e.g. POM) and
be free of sharp edges

® The O-ring should not be rolled over the mounting

surfaces. When snapping into the groove, the O-ring are
not used twisted

radius’ edged, burnished

@ |
N}

Cover by using a mounting sleeve

J | — J_L )20°
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Cover by using a mounting sleeve




BACK-UP RINGS

Back-up rings are used to prevent gap extrusion in O-rings.
With increasing pressures and large sealing gaps, there is a
risk that the O-ring material will be pressed into the sealing
gap on the side facing away from the pressure. If this
process is repeated and the pressure continues to rise, the
O-ring can be irreversibly damaged and ultimately com-
pletely destroyed.

Back-up rings do not perform a sealing function. However,
by reducing the sealing gap on the side facing away from
the pressure, they ensure that the O-ring can assume its
sealing function permanently without being damaged.

Risk of gap extrusion

MATERIALS

The choice of material for back-up rings is primarily based
on the level of pressure occurring in the application, which
the back-up ring material must be able to withstand with
an appropriate extrusion strength or hardness. Parameters
such as the gap height, resistance to the ambient medium
and the operating temperature must also be taken into
account. Support rings of the STU design in NBR 90 are avai-
lable from stock to match the O-ring standard dimensions.
On request, other versions in PTFE or POM are also available.

INSTALLATION SPACES

Back-up rings are usually mounted in wider installation
spaces on the side facing away from the pressure. Due to
the large number of standard installation spaces for O-rings
on the market, the back-up ring dimensions must usually
be adapted to the current installation space geometry. The
following parameters are required for design:

* Groove dimensions incl. tolerances
* Type of seal:

static/dynamic

external/internal sealing
* O-ring dimensions, pressure, medium, temperature
When using back-up rings from existing dimensional series,
e.g. NBR 90, the installation space must be designed in

accordance with the manufacturer’s specifications.

If you have any questions regarding the use or selection of
back-up rings, we would be happy to advise you.

~

Mounting situation back-up ring
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COMPREHENSIVE PRODUCT PORT-
FOLIO FOR SEALING APPLICATIONS

Freudenberg Sealing Technologies has a broad, customer-
oriented product portfolio of premium Freudenberg brand
products for all applications — from customized individual
solutions to complete sealing packages.

In addition, Dichtomatik brand products are ideal for several
moderately demanding applications in general industry. The
wide range of products is characterized by a very good
price-performance ratio. Manufactured by certified external
suppliers, the sealing products and solutions reliably meet

@) DICHTOMATIK

common industrial market quality standards. Additional
services such as general technical support round off the
range.

Freudenberg Sealing Technologies serves the entire sealing
market with this complementary product portfolio and thus
meets all market requirements — quickly, reliably and from a
single source.

www.fst.com | dichtomatik.fst.com

VN FREUDENBERG

SEALING TECHNOLOGIES
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