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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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RNATIONAL STANDARD

ISO 9631:2018(E)

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

!

ope

This dlocument specifies material requirements for vulcanized rubber seals for hot|drink

drink

The d
requi

Genel
the p
perfo
desig
which

This ¢
ceme

ing water supply (up to 110 °C).

ifferent seal designations specified are defined according to seal type))Seal applica
Fements for a particular seal (see Table 2).

al requirements for finished joint seals are also given. Any additional requirements

articular application are specified in the relevant product standards, taking into acc

Fmance of pipe joints is a function of the seal material prfoperties, seal geometry a

h. This document is intended to be used where appropriat¢, in conjunction with prody
specify performance requirements for joints.

locument is applicable to joint seals for use with-allpipeline materials, including met4
1t, concrete, reinforced concrete, plastics and glass-reinforced plastics.

Itis applicable to elastomeric components of compesite and non-composite seals. In the case

seals
elong
the se¢

made from materials with hardness ranging from 76 IRHD to 95 IRHD, the requ
htion at break, compression set and stress relaxation apply only when the material p
aling function or contributes to thelong-term stability of the seal.

The
pote
also d
of ass
matel

2 N

The f
const
undat

jaterial requirements specified.in this document are designed for long term perfort
tial lifetime of 50 years. Thelifetime of a sealing depends not only on material performance but

n other parameters which-are not defined in this document like the mounting desig
embly and the combpination with operating conditions. Joint rings made from ce
ials are not covered-by this document.

ormative references

bllowing.documents are referred to in the text in such a way that some or all of
tutesyrequirements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

ing and non-

tion and the

called for by
bunt that the

Ind pipe joint

ct standards

ls, clay, fibre

of composite
irements for
hrticipates in

nances and a

h, the quality
lular rubber

their content
applies. For
ents) applies.

ISO 34-2, Rubber, vulcanized or thermoplastic — Determination of tear strength — Part 2: Small (Delft)
test pieces

ISO 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

ISO 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

ISO 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 9691:19“2, IQMllel RCLUIlllllClldutl.UllJ J"Ul tl’lC \44A% [’\lllulldl’ll‘l_l UJ[[JIIIJC J‘Ul‘llt T l‘lly;) DCDLI ll.ltl. n and
classification|of imperfections
ISO 10508:2006, Plastics piping systems for hot and cold water installations — Guidance for/classifi¢ation
and design
ISO 15510, Stainless steels — Chemical composition
ISO 23529, Rubber — General procedures for preparing and conditioning test pieces for physical test mgthods
3 Terms pnd definitions
No terms anIldefinitions are listed in this document.
[SO and [EC paintain terminological databases for use in stand@rdization at the following addresses:
— IEC Electropedia: available at https://www.electropedia.org/
— ISO Online browsing platform: available at https://Www.iso.or
4 C(lassification
4.1 Materigpls for pipe joint seals are classified based on their nominal hardness. A nominal hardness
shall be specjfied within the ranges in-Table 1.
Table 1 — Hardness classification
Hardness clgss 50 60 70 80 90
Range of halldness, IRHD 46 to 55 56 to 65 66 to 75 76 to 85 86 to 95
4.2 On top|of that, three classes for the use of the materials are specified in Table 2.
Table ;
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
2in 150 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

T3 is based 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 Reguirements-andtestmethods
5.1 |Requirements for material

5.1.1| General

Requirements are summarized in Tables 3, 4, 5, 6, 7 and 8 for each class.\The material shall be free of
any spibstances which could have a deleterious effect on the water transported, or on the life of the
sealinjg ring, or on the pipe or fitting. Elastomeric components of composite seals not exiposed to the

contepts of the pipeline are not required to meet the requirements{of 5.1.2.

Taljle 3 — Physical-property requirements for type A materials used in class T1 agplications

Property Unit Test Sub- Requirements for hardness dlasses
method |clause 50 60 70 80 90
gz{rﬁlizi:éistolerance on nomi- IRHD| 1S048 _|52.3 +5 +5 +5 +5 +5
Tensi|e strength, min. MPa ISO 37> |5.2.4 9 9 9 9 9
Elongdation at break, min. % 1S0)37 5.24 250 200 150 100 100

Compression set, max.
% | 1SO 815-1 |5.2.5.2

72hat 23 °C ' 15 15 15 15 15
% | 1SO 815-1 |5.2.5.2

24hat125°C 20 20 20 20 20
Ageinlg, 7 days at 125 °C ISO 188 |5.2.6

H4rdness change, max: IROZD ISO 48 +8/-5 +8/-5 +8/-5 | +8/-p +8/-5

Tensile strength change, max. % IS0 37 -20 -20 -20 -20 -20

Elpngation change, max. IS0 37 +10/-30| +10/-30 |+10/-30|+10/-40| +10/-40
Stres$ relaxatielr, max % | ISO 3384-1 |5.2.7

7 daysiati23 °C or 15 15 15 18 18

7I:\yc at125°C IS0 6914 30 30 30 30 30
Volgrg:ycshaatnggse ig water, max. % 1SO 1817 |5.2.8 +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 |5200 | 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 1SO 48 5.2.3 +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.
% [SO815-1 ([5.2.5.2
72hat23°C 15 15 15 15
[ % ISO8I5-T [5.25.2
24hat12%°C 20 20 20 20
Ageing, 7 days at 125 °C kD 1SO 188 5.2.6
Hardness fhange, max. y 1SO 48 +8/-5 +8/-5 +8)-5 +d/-s5
Tensile stijength change, 0 1SO 37 220 20 -0 bo
max. %
Elongatiof change, max. 1SO 37 +10/-30 | +10/-30.+ +10/-30 | +10)/-40
% ISO 3384-1 |5.2.7
Stress relaxation, max
7 days at 43 °C or 15 15 15 18
ISO 6914
Ozone resistance . 1SO 14311 |5.2.9 Neo:cvacking wher;.we\_/ved without m3gni-
ication
Compressioniset in water for | o AnnexB  [5.2.11 30 30 30 30

Table 5 —|Physical-property requirements for.fype A materials used in class T2 applications

Property Unit Test Sub- Requirements for hardness classes$
method |clause 60 70 80
Eermissible folerance on nominal IRHDFSY5048 [5.2.3 45 45 45
ardness I
Tensile strength, min. MPa ISO 37 5.2.4 9 9 9
Elongation atlbreak, min. % ISO 37 2.4 200 150 100
Compression|set, max.
% | 1SO815-1 |5.2.5.2
72hat23FC 15 15 15
% | 1SO815-1 |5.2.5.2
24hat12%°C 20 20 20
Ageing, 7 days at 125:2C IRHD [SO 188 |[5.2.6
Hardness fhiange o ISO 48 +8/-5 +8/-5 +8/-p
Tensile strength change, max. o ISO 37 -20 -20 -20
Elongation change ’ ISO 37 +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 ISO 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

4 © 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‘applications
Property Unit Test Sub- Requirements for hardnesg classes
method | clause 60 70 80
Permjssible tolerance on nomi- IRHD |150 48 573 +5 45 45
nal hardness D
Tensi|e strength, min. MPa |ISO 37 524 9 9 9
Elongation at break, min. % |1SO 37 5.2.4 200 150 100
Compression set, max.
% |ISO815-1 |5.2.5.2
72hat23°C 15 15 15
% |ISO 815-1 5.2.5.2
24hat125°C 20 20 20
Ageing, 7 days at 125 °C IRHD [SO 188 5.2.6
H4rdness change % ISO 48 +8/-5 +8/-5 +8/-5
0
Tensile strength change, max. o ISO 37 -20 -20 -20
0
Elpngation change ISO 37 +10/-30 +10/-30 +10/-40
% 1SO"3384-1 |5.2.7
Stress relaxation, max
or 15 15 18
7 days at 23 °C
ISO 6914
Ozon¢ resistance 4 |ISO1431-1 |5.29 |No cracking when viewed without nagnification
Comyression set in water for 40 40 40
10 0010 h at 110 °C, max.
% |AnnexB 5211
Slope|rate/1 000 h between 4 4 4
1000 hand 10 000/h,' max.
Table 7 — Physical-property requirements for type A materials used in class T3 applications
Property Unit Test Sub- Requirements for hardnesg classes
method—-elause 60 70 80
Permissible tolerance on nominal IRHD 150 48 5.2.3 45 45 45
hardness - - -
Tensile strength, min. MPa |ISO 37 5.2.4 9 9 9
Elongation at break, min. % |ISO 37 2.4 200 150 100
Compression set, max.
% (IS0 815-1 |5.2.5.2
72hat23°C 15 15 15
% (ISO815-1 |5.2.5.2
24hat125°C 20 20 20
© IS0 2018 - All rights reserved 5
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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 IRO:D 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. % |1SO3384-1 |5.2.7
7 days at 23=C OT 15 15 18
7 days at 125 °C ISO 6914 30 30 30
Stress relaxation, max. % |ISO 6914 5.2.7
55 55 55
28 days at|140 °C
Volume change in water % [ISO 1817 |5.2.8
+8/-1 +8/~1 +8/-1
14 days at|95 °C
Ozone resistgnce — |ISO 1431-1 |5.29 |No cracking when viewed without magnifi¢ation
Tear strengtlf, min N |ISO 34-2 2.1 20 20 20
Compressionfset in water at 110 °C
After 300D h or else % |Annex B 5.211 <20 <20 <20
After 10 0p0 h <40 <40 <40

Table 8 —|Physical-property requirements for type Bimaterials used in class T3 applications

1000 h and 10 000 h, max.

Prjoperty Unit Test Sub- Requirements for hardness classes
method | clause 60 70 80
Permissible tplerance on nomi- IRHD 1150 48 523 45 45 45
nal hardness I
Tensile strength, min. MPa [ISQ.37 5.2.4 9 9 9
Elongation atjbreak, min. % 1S0 37 5.2.4 200 150 100
Compression|set, max.
%~ [ISO815-1 |5.2.5.2
72hat23pC 15 15 15
i % [ISO815-1 |5.2.5.2
24hat12%°C 20 20 20
Ageing, 7 dayjs at 125 °C [SO 188
IRHD |
Hardness fhange ISO 48 +8/-5 +8/-5 +8/-b
% 5.2.6
Tensile strgngth change, max. o ISO 37 -20 -20 -20
0
Elongation change ISO 37 +10/-30 +10/-30 +10/-40
Stress relaxation, max. % ISO 3384-1 |5.2.7
7 days at 23 °C or 15 15 18
ISO 6914
Ozone resistance — |ISO 1431-1 |5.2.9 |No cracking when viewed without magnification
Compression set in water for 35 35 35
10 000 h at 110 °C, max.
% |AnnexB 5.211
Slope rate 1 000 h between 3 3 3

© ISO 2018 - All rights reserved
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5.1.2 Effect on water quality

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

Toler

5.2.2

Nices shatt be specified from the appropriate ctasses ImS0-3302-1:

Imperfections and defects

The sgals shall be free of defects or irregularities which could affect their abilityto funct

Class

Major
4.1.2.

fication of imperfections shall be in accordance with ISO 9691, as follows:

%)

irface imperfections in zones involved in the sealing function, as déscribed in ISO 969
nall be considered as defects;

2]

nminor surface imperfections in zones not involved in thél sealing function, as
[$0 9691:1992, 4.1.2.1 b), shall not be considered as defects.

surface imperfections in zones not involved in the séaling function, as described in IS
| a), could be considered as defects. This shall, howéver, be agreed between the intere

The afceptance criteria will depend upon the seal typerand design.

Interpal imperfections as described in ISO 9691:1992, 4.2, could be considered as
compfessive force can be determined in accordance with ISO 7743. The acceptable limit]

the cq

type @nd design.

5.2.3
Whern

Hardness

determined by the miere-test method specified in ISO 48, the hardness shall conj

requifements given in Tables'3, 4, 5, 6, 7 or 8. If the dimensions of a seal are suitable, thg

meth
purp

For a

pd specified in ISOZ48 may be used, provided that the micro-test method is used
ses.

particular Seal, or along the greatest length of an extruded profile cut to make

difference between the highest and lowest hardness values measured shall not be more

Each

5.2.4

yalue shall’be within the specified tolerance limits.

on correctly.

1:1992,4.1.1,

described in

0 9691:1992,
sted parties.

defects. The
ing values of

mpressive force shall be agreed between the interested parties. They will depend ypon the seal

ply with the
normal test
for reference

the seal, the
than 5 IRHD.

Tensile strength and elongation at break

The tensile strength and elongation at break shall be determined by the method specified 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.

© ISO 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 Acceleratedageinginair

Test pieces

strength and elongation at break (see 5.2.4) shall be aged in air using ISO 188:2011, method A, at 1

The period o

The changes
Tables 3, 4, 5|

5.2.7 Stre

The stress rq
small cylindi

Carry out thg
at minimum,

Determine tH
coefficients

Tables 3, 4, |
made using t
in Tables 3, 4

The stress reg

The test tem
test and veri

epared for the determination of hardness (see 5.2.3) and for the determination\of t

in hardness, tensile strength and elongation shall comply with the requirements gij
6,7 or 8.

5s relaxation

ensile
25 °C.

yen in

laxation at 23 °C and 125 °C shall be determined by 1S03384-1:2011, method A, using the

ical test piece after thermal and mechanical conditioning.

e 7-day test at 23 °C and at 125 °C, taking measurements after 3 h, 1 day, 3 days and 7

e best-fit straight line by regression analysisaising a logarithmic time scale. The corre
Herived from these analyses shall not _be' lower than 0,93. The 7-day requireme
b, 6, 7 or 8 are those derived from thése straight lines. If continuous measuremen
he apparatus described in ISO 3384-1:2011, 5.2 (first paragraph), the 7-day requirel
, 5, 6, 7 or 8 correspond to the méasurement at 7 days.

perature shall be maintained within the specified tolerance during the whole period
fied by suitable recording equipment on a continuous basis.

If the test pi

direction of ¢ompression ofithe seal in service.

If the cross-section ofaseal is too small to obtain suitable test pieces, a test piece can be prepared
by cutting friom a test*slab or by moulding a disc (see 6.1). As an alternative, the stress relaxat
tension of the produict may be determined, using ISO 6914:2013, method A, with the same require
as for stress félaxation in compression.

ce is taken frofirya seal, the measurement shall be carried out as far as possible

[ days

lation
hts in
[s are
ments

/ or 8.

of the

n the

pither
jon in
nents

5.2.8 Volu

me 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

5.2.9 O0zone 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

© ISO 2018 - All rights reserved
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Table 9 — Conditions for the ozone resistance test

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 (A5 +2)%
86 IRHD to 95 IRHD (10 = 1}

Rubb
short
same
to thd

Rubb

5.2.1

When
comp

5.2.1

Whern
For tH
shall

meas

5.2.1

5.2.1
Thesq

5.2.1

Whern
sectid

er sealing elements which are protected by packaging, whether packaged separately
y after production (within 3 days after vulcanisation) up to the time of installation s
requirement but using an ozone concentration of (25 * 5) mPa. In this casé the lette
designation.

br sealing elements based on EPM, EPDM, VMQ, FKM or FEPM, do not need to be testg

) Tear strength

determined by the method specified in ISO 34-2 at ambient temperature, the tear s

I Compression set in water

tested by the method given in Annex B, the\requirements of Tables 4, 5, 6, 7 or 8 sha

be calculated using the best fit straightline by regression analyses. For the regress
irements should be taken at leastevery 1 000 h.

P Splices of prevulcanized profile ends

P.1 Spliced joints

shall be vulcanized-

p.2 Strength/of spliced joints

tested by’the method specified in Annex A, there shall be no visible separation acrd
n of the'splice, when viewed without magnification.

or not, from
hall meet the
r ‘O’ is added

d.

trength shall

1 be fulfilled.

e calculation of the increase between 1¢000 h and 10 000 h stipulated in Tables 6 and 8 the slope

ion analyses,

ss the cross-

6 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 Quality 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 ass|

8 Storagy

See Annex D

urance system such as that described in ISO 9001 should be used.

Ay~

9 Designation

Elastomeric
Table 2. The

a) Descript
b) Internat

c¢) Nominal

d) Type of 3
e) Rubber{
f) Limited
g) Joint nar
EXAMPLE

10 Markir

Each seal, on

ceals for pipelines are designated according to their intended application as described in

following information shall be used for a full designationofthe seals:

ion e.g. SEAL

jonal Standard i.,e. IS0 9631
size e.g. 0D 150
ipplication (see Table 2) e.g. T1,D

ype (see ISO 1629) e.grEPDM
pzone resistance O (if applicable)

he e.g. Tradename

SEAL/ISO 9631/0DC50/T1D/EPDM/Tradename.

1g and labelling

parcel-of'Seals where the marking of individual seals is not practicable, shall be m

clearly and durably-as listed below, such that the sealing capability is not impaired:

a) nominal

SIZe:

arked

b) manufacturer'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) abbreviation for rubber, e.g. EPDM — ethylene propylene diene terpolymer.

10
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Annex A
(normative)

Determination of splice strength

Principle

Seals

A2

Perfo
such {

A.3
Make

test piiece at a rate of (8,3 + 0,8) mm/s until the elongation.between the reference marks i

in Tal

spliced from pre-vulcanized rubber are elongated and examined.
Test pieces
'm the test either on the seal itself or on a piece 200 mm long with the-splice at the

hat there is a length of 100 mm on each side of the splice.

Procedure

le A.1. Maintain this extension for 1 min and examine the seal or test piece under ter
Table A.1 — Required elongation between reference marks for splice stren
Hardness class Elongation
%
Up to 70 100
80 75
90 50

midpoint, i.e.

two reference marks, equidistant from the splice and 50 mim apart, on the test piece and extend the

as specified
sion.

sth
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Annex B
(normative)

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

B.1 Principles

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

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

B.2.2 Autoiclave.

The autoclaye is made of steel quality XgCRNiMoTi17-12-2, X2CRNiMo17-12-2 or X5sCRNiMo1Y-12-2
according to[ISO 15510 and has a volume between 11and 5 1.

Dimensions in millimetres

3 1 2

845
M8
|
|
|
|

Key
1 seal undef test

2 pressure plate (stainless steel)
3 spacer (stainless steel)

Figure B.1 — Example compression jig for compression set in hot water

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.

12 © ISO 2018 - All rights reserved
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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.
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