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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Rubber seals — Joint rings for pipelines for hot-water
supply up to 110 °C — Specification for the material

WARNING — Persons using this document should be familiar with normal laboratory practice.
This standard does not purport to address all of the safety problems, if any, associated with its

use. It is the responsibility of the user to establish appropriate safety and health practices.

1
Th

Scope

s document specifies material requirements for vulcanized rubber seals for hot drinking

drinking water supply (up to 110 °C).

Th
reg

Ge
the

pel
dej

wh

Th
cell

Iti
sed

e different seal designations specified are defined according to seal type,seal applicatig
uirements for a particular seal (see Table 2).

heral requirements for finished joint seals are also given. Any additional requirements ca
particular application are specified in the relevant product standards, taking into accou
formance of pipe joints is a function of the seal material properties, seal geometry and
ign. This document is intended to be used where appropriate;in conjunction with product
ich specify performance requirements for joints.

»

s document is applicable to joint seals for use with all.pipeline materials, including metals
hent, concrete, reinforced concrete, plastics and.glass-reinforced plastics.

5 applicable to elastomeric components of composite and non-composite seals. In the case of
Is made from materials with hardness ranging from 76 IRHD to 95 IRHD, the require

elongation at break, compression set and stness relaxation apply only when the material part

thd

Th

po
als
of

sealing function or contributes to the long-term stability of the seal.

e material requirements specifi€dyin this document are designed for long term performa
ential lifetime of 50 years. The.lifetime of a sealing depends not only on material perfor
p on other parameters whillrare not defined in this document like the mounting design, t
nssembly and the combihation with operating conditions. Joint rings made from cellul

materials are not covered by this document.

2
Th

Cy

NormativeTeferences

A

e . .
e followingydocuments are referred to in the text in such a way that some or all of the

comstitutes reéquirements of this document. For dated references, only the edition cited aj

un

Hated references, the latest edition of the referenced document (including any amendment

IS

34-2, Rubber, vulcanized or thermoplastic — Determination of tear strength — Part 2: Sn

r and non-

n and the

[led for by
ht that the
pipe joint
standards

clay, fibre

composite
ments for
icipates in

hces and a
mance but
he quality
ar rubber

ir content
bplies. For
S) applies.

pall (Delft)

test pieces
[SO 37, Rubber, vulcanized or thermoplastic — Determination of tensile stress-strain properties

ISO 48, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness between 10 IRHD and
100 IRHD)

[SO 188:2011, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

ISO 815-1, Rubber; vulcanized or thermoplastic — Determination of compression set — Part 1: At ambient
or elevated temperatures

[SO 1431-1, Rubber, vulcanized or thermoplastic — Resistance to ozone cracking — Part 1: Static and
dynamic strain testing
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ISO 1629, Rubber and latices — Nomenclature

[SO 1817, Rubber; vulcanized or thermoplastic — Determination of the effect of liquids

ISO 3302-1, Rubber — Tolerances for products — Part 1: Dimensional tolerances

ISO 3384-1:2011, Rubber, vulcanized or thermoplastic — Determination of stress relaxation in
compression — Part 1: Testing at constant temperature

ISO 6914:2013, Rubber, vulcanized or thermoplastic — Determination of ageing characteristics by

measurement of stress relaxation in tension

ISO 9691:1992, Rubber — Recommendations for the workmanship of pipe joint rings -—— Description

classificatjon of imperfections

ISO 10508:2006, Plastics piping systems for hot and cold water installations — Guidance fox classificat

and design

ISO 15510} Stainless steels — Chemical composition

[SO 23529| Rubber — General procedures for preparing and conditioning test pieces for physical test meth
R N

3 Terms and definitions A

No terms §ind definitions are listed in this document. N

ISO and IHC maintain terminological databases for use in standar(iization at the following addresses:

— IEC Electropedia: available at https://www.electropedia.org/

ind

ion

DS

— ISO Online browsing platform: available at https:/fwww.iso.or
4 (Classification
4.1 Materials for pipe joint seals are classified based on their nominal hardness. A nominal hardngss
shall be sflecified within the ranges inslable 1.
(
< Table 1 — Hardness classification
~\
Hardness|class Y " 50 60 70 80 90
Range of ilardness, IRHD. | 46t055 56 to 65 66 to 75 76 to 85 86 to 95
R
4.2 On top of thag, three classes for the use of the materials are specified in Table 2.
Talble:2 *— Classes and designation of elastomeric joint seals by type, application and
requirements
Class Application Requirements Subclause
T1 Hot water systems where the temperature is high (up to 85 °C)|Tables 3 and 4 512
during tapping and low (ambient) when no water is used. (Effect on water quality) |
Hot water circulation systems based on the classification class|Tables 5 and 6
T2 . , 5.1.2
2in150 10508:2006 (Effect on water quality)
T3  |District heating, secondary systems with hot water circulation|Tables 7 and 8 5192
between 75 °Cand 95 °Ca (Effect on water quality)|
a  T3isbased on EN 253.
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A material of one type qualified for one class is automatically qualified for the inferior class.

4.3 Furthermore a difference is made for two types of sealing principle:

— Type A: Seals based on EPM, EPDM, NBR, SBR or equivalent polymers as typical materials;

— Type B: Seals based on IIR, CIIR or BIIR (butylic rubbers) or equivalent as typical materials.

4.4

If products are intended for drinking water, the letter D is added to the designation.

5 [ Requirements and test methods

5.1 Requirements for material

5.1.1 General

Re

any substances which could have a deleterious effect on the water transported, or on the

Sed

T

able 3 — Physical-property requirements for type A mht;:rials used in class T1 appl

/

be free of
life of the

ling ring, or on the pipe or fitting. Elastomeric components of, cemposite seals not exposed to the
comtents of the pipeline are not required to meet the requirementgof 5.1.2.

ications

Property Unit Test Sub- 4> Requirements for hardness clagses
method | clause 50 60 70 80 90
Pefmissible tolerance on nomi- IRHD 1SO 48 50 3 45 45 45 45 45
naj hardness A
Tepsile strength, min. MPa I1SO 37 5.2.4 9 9 9 9 9
Elpngation at break, min. % 1SO"37 5.2.4 250 200 150 100 100
Compression set, max. 1N
% (| ISO 815-1 |5.2.5.2
72hat23°C . 15 15 15 15 15
L \% ISO 815-1 |5.2.5.2
24hat125°C AN 20 20 20 20 20
Ageing, 7 days at 125 °C & [SO 188 |5.2.6
N IRHD
Hardness change, ma. ), [SO 48 +8/-5 +8/-5 +8/-5 | +8/-5 +8/-5
- 0
Tensile strength chajrge, max. o IS0 37 -20 -20 -20 -20 -20
S 0
Elongation ch‘a.ﬁ,ge, max. IS0 37 +10/-30| +10/-30 |+10/-30|+10/-40 | +10/-40
Stiess relaxatigi, max % | IS0 3384-1|5.2.7
7 daysat?3 °C or 15 15 15 18 18
7.days at 125 °C ISO 6914 30 30 30 30 30
V Ul \,hausc ill VVGtCl, ITTAA. ﬂU ISC 1817 5.2.8
7 days at 95 °C +8/-1 +8/-1 +8/-1 +8/-1 +8/-1
Ozone resistance — | ISO 1431-1 |5.2.9 No cracking when viewed without magnification
Tear strength, min. N | 150342 |5.220 | 20 | 20 | 20 | 20 [ =20
© ISO 2018 - All rights reserved 3
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Table 4 — Physical-property requirements for type B materials used in class T1 applications

Property Unit | Test method | Sub- Requirements for hardness classes
clause 50 60 70 80
Permissible tolerance on nomi-
nal hardness IRHD ISO 48 523 +5 £5 +5 +5
Tensile strength, min. MPa ISO 37 5.2.4 9 9 9 9
Elongation at break, min. % ISO 37 5.2.4 250 200 150 100
Compression set, max.
0U 1S0. 8151 2072
72hatp3°C 15 15 15 15
% [SO815-1 |5.2.5.2
24hatfl25°C 20 20 20 20
Ageing, 7 days at 125 °C kD 1SO 188 5.2.6
Hardngss change, max. y 1SO 48 +8/-5 +8/-5 +8/°5 +8/-1
Tensile|strength change, 0 1SO 37 220 20 50 220
max. %
Elongation change, max. [SO 37 +10/-30 | +10/-30"¢ +10/-30 | +10/-40
% [SO 3384-1 |5.2.7
Stress relgxation, max A\
7 days ht 23 °C or 15 s 15 15 18
ISO 6914 )
Ozone resjstance — ISO 1431-1 |5.29 Ne Ssacklng wher;.we\_/ved without magnfi-
WD ication
Compressijon set in water for 0
1680 h at{110 °C, max. % Annex B 5.2.11 30 30 30 30
Table 5|— Physical-property requirements for-type A materials used in class T2 applicationfs
Property Unit Test Sub- Requirements for hardness classes
method |clause 60 70 80
Permissibje tolerance on nominal IRHDL * 1S0 48 |523 45 45 45
hardness ~ .
Tensile striength, min. Mpa| 15037 |[5.24 9 9 9
Elongation at break, min. 4% | 15037 [5.24 200 150 100
Compressjon set, max. (\‘»\'
A % | 1SO815-1 |5.2.5.2
72hatp3°C L 15 15 15
g % | ISO815-1 |5.2.5.2
24 hatfl25°C oS 20 20 20
Ageing, 7 days at 125 2C enp| 10188 [5.2.6
Hardngss change % ISO 48 +8/-5 +8/-5 +8/-5
0
Tensile|strength change, max. . ISO 37 -20 -20 -20
Elongation change 71 15037 +10/-30 +10/-30 +10/-40
Stress relaxation, max % | 1SO 3384-1 |5.2.7
7 days at 23 °C or 15 15 18
7 days at 125 °C [SO 6914 30 30 30
Stress relaxation, max. % ISO 6914 |5.2.7
55 55 55
21 days at 140 °C
Volume change in water % [SO 1817 |5.2.8
+8/-1 +8/-1 +8/-1
7 days at 95 °C

© ISO 2018 - All rights reserved
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Table 5 (continued)
Property Unit Test Sub- Requirements for hardness classes
method |clause 60 70 80
Ozone resistance — | ISO 1431-1 [5.2.9 |No cracking when viewed without magnification
Tear strength, min. N ISO 34-2 |5.2.10 20 20 20
Compression set in water at 110 °C
After 3000 h or else % AnnexB |5.2.11 <20 <20 <20
After 10 000 h <40 <40 <40

Table 6 — Physical-property requirements for type B materials used in class T2(appljcations

Property Unit Test Sub- Requirements for hardness classes
method | clause 60 70 80
Pefmissible tolerance on nomi- IRHD |150 48 573 +5 +5 +5
nal hardness I
Tepsile strength, min. MPa |ISO 37 524 9 9 9
Elgngation at break, min. % |1SO 37 5.2.4 200 150 100
Compression set, max. o)
% [ISO815-1 |5.2.5.2 /
72hat23°C \‘,\15 15 15
% [ISO815-1 |5.2.5.2
24hat125°C L 20 20 20
Ageing, 7 days at 125 °C IRHD [SO 188 5.2.6°%|
Hardness change % ISO 48 +8/-5 +8/-5 +8/-5
0
Tensile strength change, max. 9 ISO 37 -20 -20 -20
0
Elongation change IS0 37 +10/-30 +10/-30 +H10/-40
% | 1SO3384-1 |5.2.7
Stress relaxation, max
R or 15 15 18
7 days at 23 °C (
ISO 6914
O7one resistance ( R IS0 1431-1 |5.2.9 |No cracking when viewed without magnification
Compression set in water for™ | 40 40 40
10/000 h at 110 °C, max. -~
. % |AnnexB 5211
Slgpe rate/1 000 h be.t\&éen 4 4 4
1400 h and 10 000-hyMmax.

AV,
A
Table 7 — P‘Pl}sical-property requirements for type A materials used in class T3 appljcations
. Property Unit Test Sub- Requirements for hardness classes
method |clause 60 70 80
Permissibtetoteramnce ommormimat
hardness IRHD [ISO 48 523 *5 *5 *5
Tensile strength, min. MPa |ISO 37 5.2.4 9 9 9
Elongation at break, min. % |ISO 37 5.2.4 200 150 100
Compression set, max.
% |1SO0815-1 |[5.2.5.2
72hat23°C 15 15 15
% |I1SO815-1 |[5.2.5.2
24hat125°C 20 20 20
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Table 7 (continued)
Property Unit Test Sub- Requirements for hardness classes
method |clause 60 70 80
Ageing, 7 days at 125 °C ISO 188 5.2.6
Hardness change IROZD ISO 48 +8/-5 +8/-5 +8/-5
Tensile strength change, max. % ISO 37 -20 -20 -20
Elongation change ISO 37 +10/-30 +10/-30 +10/-40
Stress relaxation max 9% 11S03384.1 1527
7 days at 23 °C or 15 15 18
7 days it 125 °C ISO 6914 30 30 30
Stress relgxation, max. % |ISO 6914 5.2.7
55 55 55
28 dayqat 140 °C
Volume chpnge in water % [ISO 1817 |5.2.8
+8/-1 +8/=1 +8/-1
14 daygat 95 °C
Ozone resjstance — |ISO 1431-1 |5.29 |No cracking when viewed without magnificatjon
Tear strength, min N |ISO 34-2 2.1 20 SA\N 20 20
Compressjon set in water at 110 °C &
After 3]000 h or else % |Annex B 5.211 <20\\ / <20 <20
After 10 000 h =40 <40 <40

Table 8|— Physical-property requirements for type B materials used in class T3 application|

[72])

Property Unit Test Sub- Requirements for hardness classes
method _ [~clause 60 70 80
Permissible tolerance on nomi- IRHD 1150 48 £93 45 45 45
nal hardngss R Nl
Tensile strength, min. MPa [ISO.37 5.2.4 9 9 9
Elongatior at break, min. % {80 37 5.2.4 200 150 100
Compressjon set, max. (-
U |IS0815-1 |5.2.5.2
72hatp3°C C 15 15 15
CH™ % |i1SO0815-1 [5.2.5.2
24hatfl25°C A 20 20 20
Ageing, 7 days at 125 °C ~\) ISO 188
‘s IRHD
Hardngss change.. \* % ISO 48 S0 +8/-5 +8/-5 +8/-5
WY, (0] N
Tensile ptrength-cliange, max. o 1SO 37 -20 -20 -20
0
Elongation‘change ISO 37 +10/-30 +10/-30 +10/-40
Stress reldxation _max % 1S03384-1 1527
7 days at 23 °C or 15 15 18
ISO 6914
Ozone resistance — |ISO 1431-1 |5.29 |No cracking when viewed without magnification
Compression set in water for 35 35 35
10 000 h at 110 °C, max.
% |AnnexB 5211
Slope rate 1 000 h between 3 3 3
1000 hand 10 000 h, max.
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5.1.2 Effect on water quality

:2018(E)

For hot drinking-water applications, the material shall not impair the quality of the water under the
conditions of use.

NOTE Some countries have national requirements for the material.

5.2 Requirement for finished seals

5.2.1 Dimensional tolerances

To]erances shall be specified from the appropriate classes in ISO 3302-1.

5.2

Th
Clg

Major surface imperfections in zones not involved in the sealing function, as described in ISO §

4.1
Th

Int

copressive force can be determined in accorfdance with ISO 7743. The acceptable limiting

thd
tyy

5.2

red
me

pu
Fo1
dif
Ea

5.2

When determined by the micke-test method specified in ISO 48, the hardness shall compl

.2 Imperfections and defects

e seals shall be free of defects or irregularities which could affect their ability to function|
ssification of imperfections shall be in accordance with ISO 9691, as follows:

surface imperfections in zones involved in the sealing function, as described in ISO 9691:1
shall be considered as defects;

minor surface imperfections in zones not involved in thé&)sealing function, as dej

IS0 9691:1992, 4.1.2.1 b), shall not be considered as defects?
A

.2.1 a), could be considered as defects. This shall, however, be agreed between the interest
b acceptance criteria will depend upon the seal type and design.

ernal imperfections as described in 1SO 9691:1992, 4.2, could be considered as de

compressive force shall be agreed between the interested parties. They will depend upd
e and design.

.3 Hardness

uirements given in Tabl€s3, 4, 5, 6, 7 or 8. If the dimensions of a seal are suitable, the n
thod specified in 1SO-48 may be used, provided that the micro-test method is used for
"poses. G-

a particular \seél’,\or along the greatest length of an extruded profile cut to make th
ference between the highest and lowest hardness values measured shall not be more th3
th value shafl'be within the specified tolerance limits.

N

4 « Tensile strength and elongation at break

correctly.

992,4.1.1,

cribed in

691:1992,
bd parties.

fects. The
F values of
n the seal

y with the
brmal test
reference

b seal, the
n 5 IRHD.

Th

£ | i +1 | 1 3 + 1] 1 1 11 1. Jd ot H J 1. +1 +] A | NP |
CICISIIT ST TITg TN AU CTUTTS ATIUIT AU DT TAR - STIAdIT DT UTTITT HIITITICTU U y UICT TIHITTHTUU S PpTLITICWO

in ISO 37.

Dumb-bell shaped test pieces of type 1, 2, 3 or 4 shall be used, type 2 being the preferred type. The test
report shall state the dumb-bell type whenever type 2 is not used.

The tensile strength and the elongation at break shall comply with the requirements given in Tables 3,
4,5,6,7or8.

5.2.5 Compression set in air

5.2.5.1 General

If the test pieces are taken from a seal, then the measurements shall be carried out as far as possible in
the direction of compression of the seal in service.

© IS0 2018 - All rights reserved
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5.2.5.2 Compression setat 23 °C and 125 °C

When determined by the method specified in ISO 815-1, at 23 °C and 125 °C, using the small (type B)
test piece cut from the seal, the compression set shall comply with the requirements given in Tables 3,
4,5,6,7 or8.

If the cross-section of a seal is too small to obtain suitable test pieces, a type B test piece can be prepared
either by cutting from a test slab or by moulding a disc (see 6.1). As an alternative, the tension set of the
product may be determined using ISO 2285:2013, method A, with a strain of 50 % and applying the
same test conditions (except strain) and requirements as for compression set.

5.2.6 Agcelerated ageing in air

Test piecep prepared for the determination of hardness (see 5.2.3) and for the determination of tengile
strength gnd elongation at break (see 5.2.4) shall be aged in air using ISO 188:2011, method.4, at 125/°C.
The periodl of storage is given in Tables 3, 4, 5, 6, 7 or 8.

The changes in hardness, tensile strength and elongation shall comply with the reéguirements giver in
Tables 3,4, 5, 6,7 or 8.

5.2.7 Stress relaxation &
\\

The stresg relaxation at 23 °C and 125 °C shall be determined by 1S0-3884-1:2011, method A, using the
small cylipdrical test piece after thermal and mechanical conditioning:

Carry outlthe 7-day test at 23 °C and at 125 °C, taking measurenignts after 3 h, 1 day, 3 days and 7 djays
at minimum. '

Determing the best-fit straight line by regression analysiswsing a logarithmic time scale. The correlatjon
coefficienfs derived from these analyses shall not:be lower than 0,93. The 7-day requirements| in
Tables 3, #, 5, 6, 7 or 8 are those derived from thése straight lines. If continuous measurements are
made usirlg the apparatus described in ISO 3384+~1:2011, 5.2 (first paragraph), the 7-day requiremepts
in Tables 3, 4, 5, 6, 7 or 8 correspond to the measurement at 7 days.

The stresq relaxation in compression shall comply with the requirements given in Tables 3, 4, 5, 6, 7 of 8.

The test t¢mperature shall be mainta\ined within the specified tolerance during the whole period of the
test and verified by suitable recor‘ding equipment on a continuous basis.

If the test| piece is taken frornq,\a seal, the measurement shall be carried out as far as possible in the
direction pf compression ofg}ie seal in service.

If the crosp-section of a‘s-eal is too small to obtain suitable test pieces, a test piece can be prepared either
by cutting from a test slab or by moulding a disc (see 6.1). As an alternative, the stress relaxatior] in
tension offthe prediict may be determined, using ISO 6914:2013, method A, with the same requiremehts
as for strefss relaxation in compression.

5.2.8 Volume change in water

When determined by the method specified in ISO 1817 after the described period of immersion in
distilled or deionized water at 95 °C the change in volume shall comply with the requirements given in
Tables 3,4, 5, 6,7 or 8.

5.2.9 Ozone resistance

When determined by the method specified in ISO 1431-1 under the conditions set out in Table 9, the
ozone resistance of Vulcanized rubber sealing elements which are attached to the pipe or fittings shall
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Table 9 — Conditions for the ozone resistance test

:2018(E)

Partial pressure of ozone (50 + 5) mPa [approximately (50 * 5) pphm]

Temperature (40 £2)°C

Pre-tension time 0

72_,h

Exposure time 48_3 h

Relative humidity (55 +£10) %

Elongation 46 IRHD to 75 IRHD (20+2) %
76 IRHD to 85 IRHD (15+£2) %
86 IRHD to 95 IRHD (10 £19°%

Ru
sh

bber sealing elements which are protected by packaging, whether packaged separately of
rtly after production (within 3 days after vulcanisation) up to the time of installation sha

satne requirement but using an ozone concentration of (25 + 5) mPa. In this gase the letter (

to

Ru

5.2

he designation.
bber sealing elements based on EPM, EPDM, VMQ, FKM or FEPM, do not need to be tested.

.10 Tear strength o

/

co

5.2

W:Len determined by the method specified in ISO 34-2 at ambiént temperature, the tear stre

\J

.11 Compression set in water

When tested by the method given in Annex B, the.requirements of Tables 4, 5, 6, 7 or 8 shall b

Fo1
shad
me

5.2

5.2
Th

5.2

the calculation of the increase between 11000 h and 10 000 h stipulated in Tables 6 and §
11 be calculated using the best fit straight line by regression analyses. For the regression
asurements should be taken at least.every 1 000 h.
.12 Splices of prevulcanized profile ends

\.\

12.1 Spliced joints -
N\

bse shall be Vulcan}ze.a‘.

.12.2 Strengthof spliced joints

When tested ,by\the method specified in Annex A, there shall be no visible separation across

Sed

tion of thie’splice, when viewed without magnification.

6

not, from
I meet the
" is added

ngth shall

e fulfilled.
b the slope
analyses,

the cross-

Testing

6.1 Preparation of test pieces

Unless otherwise specified, test pieces shall be cut from finished products by the method specified in
[SO 23529. If satisfactory test pieces cannot be prepared in accordance with the instructions given for
the appropriate test method, they shall be taken from test slabs or sheets of suitable dimensions or
be moulded in a suitable cavity. They shall be made from the same batch of the elastomer mix used to
make the seals and moulded under conditions which are comparable with those used in production.

For tests in which different sizes of test pieces are permissible, the same size of test piece shall be used

for

each batch and for any comparative purposes.
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6.2 Test temperature

Unless otherwise specified, tests shall be carried out at a standard laboratory temperature in
accordance with ISO 23529.

7 Qual

ity assurance

Quality assurance testing is not an integral part of this document, but guidance can be obtained
from Annex C which recommends appropriate test frequencies, product control tests and sampling

techniques
A quality @assurance system such as that described in ISO 9001 should be used.
8 Storage
See Anney D.
9 Designation
Elastomerfic seals for pipelines are designated according to their intended*application as described
Table 2. The following information shall be used for a full designation.®f the seals:
a) Description e.g. SEAL ¢ ‘\
b) Interpational Standard i.,e.1SO 9631
c¢) Nomihal size e.g. 0D 150
d) Type pf application (see Table 2) e.g. T1, D
e) Rubber type (see ISO 1629) e.g EPDM
f) Limited ozone resistance S O (if applicable)
g) Joint pame ( NS e.g. Tradename
EXAMPLE SEAL/ISO 9631/O\D‘\1‘30/TlD/EPDM/Tradename.
(65
10 Marking and lahe]ifhg
Each seal,|or parcel o‘i’ézals where the marking of individual seals is not practicable, shall be marl
clearly anfl durably'as listed below, such that the sealing capability is not impaired:

a) nomiTal size;

b) manu

in

ced

facturer's identification;

c¢) number of this document with the type of application, the ozone restriction (if applicable) and
hardness class, e.g. ISO 9631/T1D/50;

d) quarter and year of manufacture;

e) abbre

10

viation for rubber, e.g. EPDM — ethylene propylene diene terpolymer.

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=52f3364311fbc269ef3c547dcd3af378

IS0 9631:2018(E)

Annex A
(normative)

Determination of splice strength

A.tPrimrcipte

Sedls spliced from pre-vulcanized rubber are elongated and examined.

A.2 Test pieces

Perform the test either on the seal itself or on a piece 200 mm long with the splice at the miflpoint, i.e.
su¢h that there is a length of 100 mm on each side of the splice.

A.B Procedure o

/
Make two reference marks, equidistant from the splice and 50{min apart, on the test piece and gxtend the
tegt piece at a rate of (8,3 + 0,8) mm/s until the elongation between the reference marks is a$ specified
in Table A.1. Maintain this extension for 1 min and examine the seal or test piece under tensi¢n.

Table A.1 — Required elongation betwéen reference marks for splice strength

Hardness class Elongation
%
Up to 70 100
80" 75

. *90 50

)

0\ 1
N\
C * N
2, )
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Annex B
(normative)

Determination of compression set in hot water at 110 °C for seals

B.1 Pripciptes

The comptession set of the seal is measured after immersion in hot water.

B.2 Apparatus
B.2.1 Cgmpression jig (see Figure B.1).

B.2.2 Aytoclave.

The autodlave is made of steel quality XgCRNiMoTi17-12-2, XZCRN1M617 12-2 or X5sCRNiMo17-1R-2
according|to ISO 15510 and has a volume between 11and 5 1. Q

Dimensions in millimef{res

3

®LS
8

Key <
1 seal unpder test ’{"
2 pressure plate (§tdinless steel)

3 spacer](stainless steel)

D D4 A nl 1 - — £ - - 1 . d=
rigul© b.1 — LAdIIPIC CUILITPITOS10UIL JIg 101 COIITPITS510II ST IIT ITUT WAl

B.3 Test piece

Use seals taken from production. At least three test pieces shall be tested. For the test, seals having a
thickness of (3 £ 0,3) mm are to be used. The diameter of the seals should be between 15 mm and 40 mm.
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B.4 Procedure

Place the seals in the jig and compress to give a compression of 25 %. Immerse the jig and seals for the
given period (see Tables 4, 5, 6, 7 or 8) in distilled or deionized water in the autoclave at a temperature
of (110 = 1,5) °C.

Immediately after taking the compression jig out of the autoclave, release the O-rings and cool for
30 min at standard laboratory temperature.

Measure the compression set in accordance with the method specified in ISO 815-1.

-~
. N
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