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ISO 9631:1991(E) 

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. Esch 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, govern- 
mental 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. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an Inter- 
national Standard requires approval by at least 75 % of the member 
bodies casting a vote. 

International Standard ISO 9631 was prepared by Technical Committee 
ISO/TC 45, Rubber and rubber products, Sub-Committee SC 4, Miscel- 
laneous products. 

Annexes A and B of this International Standard are for information only. 

0 ISO 1991 
All rights reserved. No part of this publication may be reproduced or utilized in any form 
or by any means, electronie or mechanical, including photocopying and microfilm, without 
Permission in writing from the publisher. 

International Organization for Standardization 
Case Postale 56 l CH-121 1 Geneve 20 l Switzerland 

Printed in Switzerland 

ii 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 9631:1991
https://standards.iteh.ai/catalog/standards/sist/3d7072b5-ab78-444f-ab52-

72129e263087/iso-9631-1991



INTERNATIONAL STANDARD ISO 9631:199l(E) 

Rubber Seals - Joint rings for hot water supply pipelines up 
to 110 “c - Specification for the material 

1 Scope 

This International Standard specifies requirements 
for materials used in vulcanized, solid rubber joint 
rings for hot water pipelines up to IIOC. Some 
general requirements for the finished joint rings are 
also given. 

If there are other requirements for the Performance 
of the finished joint rings, particularly functional 
tests for the actual sealing System and related 
Pipeline materials, they should be specified addi- 
tionally in national Standards. 

This International Standard is applicable to joint 
rings for all Pipeline materials suitable for hot water, 
including iron, steel, etc. 

Joint rings made from cellular rubber materials or 
with enclosed voids as part of their design are not 
covered by this International Standard. 

2 Normative references 

The following Standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the editions indicated were valid. All stan- 
dards are subject to revision, and Parties to 
agreements based on this International Standard 
are encouraged to investigate the possibility of ap- 
plying the most recent editions of the Standards in- 
dicated below. Members of IEC and ISO maintain 
registers of currently valid International Standards. 

ISO 37:1977, Rubber, vulcanized - Determination of 
tensile stress-strain properties. 

ISO 48:1979, Vulcanized rubbers - Determination of 
hardness (Hardness between 30 and 85 IRHD). 

ISO 188:1982, Rubber, vulcanized - Accelerated 
ageing or heat-resistance tests. 

ISO 471: 1983, Rubber - Standard temperatures, hu- 
midifies and times for the conditioning and testing 
of test pieces. 

ISO 812:1991, Rubber, vulcanized - Determination 
of Iow-femperafure brittleness. 

ISO 815:1991, Rubber, vulcanized or thermoplastic 
- Determination of compression set at ambient, el- 
evated or low temperatures. 

ISO 816:1983, Rubber, vulcanized - Determination 
of tear strength of small test pieces (Delft test 
pieces). 

ISO 1817:1985, Rubber, vulcanized - Determination 
of the effect of liguids. 

ISO 2230:1973, Vulcanized rubber - Guide to 
storage. 

ISO 3302:1990, Rubber - Dimensional tolerantes for 
use wifh products. 

ISO 3384: 1991, Rubber, vulcanized or thermoplastic 
- Determination of stress relaxation in compression 
at ambient and at elevated temperatures. 

ISO 4661-1:1986, Rubber, vulcanized - Preparation 
of samples and fest pieces - Part 1: Physicai tests. 

ISO 9691: --l), Rubber - Recommendations for fhe 
workmanship of pipe joint rings - Description and 
classifkation of imperfections. 

3 Classification 

Five classes of material are specified (see tables 1 
and 2). These correspond to preferred nominal 
hardnesses of 50 IRHD, 60 IRHD, 70 IRHD, 80 IRHD 
and 88 IRHD. If required, an intermediate nominal 

1) To be published. 
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ISO 9631:1991(E) 

hardness different from those indicated in table 1 
may be used. 

4 Materials 

4.1 The materials shall be free of any substances 
which may have a deleterious effect on the hot 
water, or on the life of the sealing ring, or on the 
pipe or fittings. 

4.2 For hot potable water applications, the ma- 
terials shall not impair the quality of the water under 
the conditions of use. Moreover, they shall conform 
to the official regulations of the country in which they 
are to be used. 

4.3 Compression set and stress relaxation re- 
quirements for materials of nominal hardness 
80 IRHD or 88 IRHD shall apply only when the ma- 
terial is directly participating in the sealing function. 

5 General requirements for materials 

5.1 Testing and test pieces 

Unless otherwise specified, tests shall be carried 
out at a Standard temperature in accordance with 
ISO 471. 

Test pieces shall be tut from the finished product 
by the method specified in ISO 4661-1 and other 
corresponding International Standards. If satisfac- 
tory 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, made from the Same 
batch of the rubber mix used to make the rings and 
vulcanized under conditions which are comparable 
to those used in production. 

Property 

Table 1 - General requirements fsr matetials 

Reqriirement for class 
Unit 

50 60 70 80 88 

Classification 
Preferred nominal hardness 

Range of nominal hardness 

General requirements 

Permissible tolerante on specified hardnessl) 

Tensile strength, min. 

Elongation at break, min. 

Compression set in air 
After 7 days at Standard temperature, max. 

After 22 h at 125 “C + 2 ‘C, max. - 

Accelerated ageing in air: Change from unaged 
values after 7 days at 125 “C + 2 “C - 

Hardness, max. 

Tensile strength max. 

Elongation at break, max. 

Immersion in water: Change in volume after im- 
mersion in distilled or deionized water for 7 days 
at 100 “C + 1 “C, max. 

Tear strength, min. 

Stress relaxation in compression 

After 7 days at Standard temperature, max. 

After 7 days at 125 “C + 2 “C, max. - 

IRHD 50 60 70 80 88 

IRHO 46 to 55 56 to 65 66 to 75 76 to 84 85 to 91 

IRHD +5 I.!3 $5 +4 3-3 - - -- 

MPa 9 9 9 9 9 

% 300 250 200 100 100 

Ol-0 15 15 15 152) 152) 

Oh 18 18 20 202) 202) 

IRHD +5 +5 +5 3-5 +5 - - - - - 

Oh + 20 + 20 330 + 20 + 20 - - - -- 

Oh + - 20 + 20 + 20 _ + 20 + -- 20 

Oh 0/+8 0/+8 O/ +- 8 OH8 O/+ 8 

N 20 20 20 30 30 

% 15 15 15 152) 152) 

Oh 30 30 30 302) 302) 

1) In specific cases, and on agreement between the manufacturer and user-, the tolerantes on hardness may be fixed 
at + 3 IRHD. - 

2) The requirement applies only when the material is directly participating in the sealing function. 
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5.2 Hardness 

ISO 9631:1991(E) 

5.7 Tear strength 

When determined by the micro-test method speci- 
fied in ISO 48, the hardness shall comply with the 
requirements given in table 1. If the dimensions of 
the ring are appropriate, the normal test method 
specified in ISO 48 may be used, provided that the 
micro-test method is used for referee purposes. 

For the Same ring, or along the greatest length of 
an extruded Profile tut to make a ring, hardness 
values shall not vaty by more than 4 IRHD. Esch 
value shall be within the specified tolerantes. 

NOTE 1 For the purpose of this international Standard, 
which requires hardness measurements of up to 91 IRHD, 
the micro-test method specified in ISO 48 is considered 
satisfactory. 

5.3 Tensile strength and elongation at break 

The tensile strength and elongation at break shall 
be determined by the method specified in ISO 37, 
using type 2 dumb-bell shaped test pieces. 

Other types of test piece may be used, if agreement 
is reached upon the relationship between the values 
obtained on type 2 dumb-hell shaped test pieces 
and those obtained on the proposed test pieces. 

The tensile strength and the elongation at break 
shall comply with the requirements given in table 1. 

5.4 Compression set in air 

When determined by the method specified in 
ISO 815, using the small test piece, the compression 
set shall comply with the requirements given in 
table 1. 

The tes t piece shall be tut as far as P ossible 
directio n of compression of the ring i n Service 

in the 

5.5 Accelerated ageing in air 

When the test pieces required by 5.2 for the deter- 
mination of hardness and by 5.3 for the determi- 
nation of tensile strength and elongation at break 
at-e aged in air at 125 “C + 2 “C for 7 days, by the 
oven method specified in ISO 188, the changes in 
hardness, tensile strength and elongation at break 
shall comply with the requirements given in table 1. 

When determined by the method specified in 
ISO 816, the tear strength shall comply with the re- 
quirements given in table 1. 

5.8 Stress relaxation in compression 

When determined by method A specified in 
ISO 3384, and after applying mechanical and ther- 
mal conditioning, the stress relaxation in com- 
Pression shall comply with the requirements given 
in table 1. 

The test piece shall be tut as far as possible in the 
direction of compression of the ring in Service. 

6 Optional low-temperature brittleness 
requirement for materials 

When tested by the method specified in ISO 812, 
using type A test pieces, at - 25 ‘C, the results shall 
comply with the requirement given in table 2. 

Table 2 - Optional requirement for materials 

Property 1 5oR~zep,‘fY8V’“IB8 j 
Low-temperature brittle- 
ness at - 25 “C 

-T----- 

No test piece shall break 

7 General requirements for finished joint 
rings 

7.1 Workmanship 

Workmanship shall be 
commercial practice. 

in accordance with good 

The rings shall be free from porosity and shall not 
have surface defects or irregularities which could 
affect their function. Flash shall be reduced to a 
reasonable minimum (see ISO 9691). 

7.2 Dimensions and tolerantes 

Dimensions and tolerantes shall be the subject of 
agreement between the interested Parties. Toler- 
ances shall be Chosen from the appropriate classes 
in ISO 3302. 

5.6 Immersion in water 
7.3 Storage and handling of rings 

When determined by the method specified in 
ISO 1817, the Change in volume after 7 days immer- 
sion in distilled or deionized water at 100 “C + 1°C 
shall comply with the requirements given in table 1. 

At all stages between manufacture and use, the 
rings shall be stored in accordance with the rec- 
ommendations of ISO 2230. 
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ISO 9631:1991(E) 

Annex A 
(informative) 

Quality assurance 

A.1 Type tests 

All tests for the appropriate designation of ring 
should be carried out at least annually and when- 
ever the manufacturing technique is changed. All 
tests, without exception, should also be carried out 
whenever the elastomer formulation is changed. All 
of these should either be carried out using test 
pieces tut from the finished ring or, and only if the 
shape of the ring does not permit test pieces to be 
produced, on laboratory samples of the Same for- 
mulation, state of eure and method of preparation 
as the finished rings. 

For tests in which different sizes of test piece are 
permissible, the Same size of test piece should be 
used for each batch and for any comparative pur- 
poses. 

A.2 Product contra1 tests 

The following tests should be carried out to check 
compliance with the requirements specified in 
tables 1 and 2, using test pieces obtained as speci- 
fied in 5.1: 

a) tensile strength; 

b) elongation at break; 

c) compression set; 

d) hardness. 

A.3 Sampling for product control tests 

The product control test should be carried out on 
batches of finished components using sampling 
procedures in accordance with either: 

a) ISO 28594[11 with a specified inspection level of 
S-2 and an AQL of for instance 2,5 % for attri- 
butes or 

b) ISO 3951t?l with a specified inspection level of 
S-3 and an AQL of for instance 2,5 O/o for vari- 
ables. 

These examples of requirements do not preclude 
the use by the manufacturer of more stringent com- 
binations of inspection levels and AQL values from 
ISO 28594 or ISO 3951. 
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Annex B 
(informative) 

Bibliography 

[l] ISO 285%13989, Sampling procedures for in- 
spection by attributes - Part 1: Sampling Plans 
indexed by acceptable quality Level (AQL) for 
lo t-by-lo t inspec Hon. 

[2] ISO 3951:1989, Sampiing procedures and 
Charts for inspection by variables for percent 
nonconforming. 
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