INTERNATIONAL ISO
STANDARD 23711

First edition
2003-12-01

Elastomeric seals — Requirements for
materials for pipe joint seals used in
water and drainage applications —
Thermoplastic elastomers

Garnitures d'étanchéité en caoutchouc — Spécification des matériaux
pour garnitures d'étancheite utilisees dans le domaine de l'eau et du
drainage — Elastomeres thermoplastiques

Reference number

_/@\— ISO 23711:2003(E)

—W—
©1S0 2003

Copyright International Organization for Standardization
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 23711:2003(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2003

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office
Case postale 56 « CH-1211 Geneva 20
Tel. +412274901 11
Fax +41 22749 09 47
E-mail copyright@iso.org
Web www.iso.org
Published in Switzerland

Copyright International Organization for Standardization © |SO 2003 _— A” |'|ghtS reserved
Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 23711:2003(E)

Contents Page
0T =NV o iv
1 8T o - 1
2 NOIrMAtiVe FEfErE@NCES ..o e e s e s e s e e e e e e e e ee s nn e e eennneeennnnenenn 1
3 Terms and defiNitioNS ... ..o e 2
4 L0 F= T 1T 1T 2
5 Finished-seal reqUIremMENtS ..........ooo e smmnmnmnnnnnn 2
6 Test pieces and tEMPErature ............cooiiiiiiiiiiieieiirsrr s s s s rerer s rerrrrrrrrrrrrrrrrrnsrernsnrssssssnsnsnsnnnnnensnennnes 5
7 QUANILY @SSUFANCE ...cerueriierersmrrssresssnrssssesssnersssressssessssessssesssssesssnesssnsessssesssnsesssnesssnsessssesssnsssnnnsssnensns 7
8 8 (0 - T 7
9 [ TSy T = 11 o o 7
10 Marking and 1abelling ... —————— 8
Annex A (informative) Quality @SSUIanCe ..o 9
Annex B (informative) Guidance on storage of seals ..........ccccoiiiiiiiinii i ———— 10
BibliOGraphy ....coc it n e an e e a e 1
Copyright International Organization for Standardization "Ights reserved iii

Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 23711:2003(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. 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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 23711 was prepared by Technical Committee ISO/TC 45, Rubber and rubber products, Subcommittee
SC 4, Products (other than hoses).
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INTERNATIONAL STANDARD I1ISO 23711:2003(E)

Elastomeric seals — Requirements for materials for pipe joint
seals used in water and drainage applications — Thermoplastic
elastomers

1 Scope

This International Standard specifies requirements for materials used for moulded seals made of
thermoplastic elastomers (TPESs) for joints in: :

a) thermoplastic piping systems for non-pressure waste water discharge (intermittent flow at up to 95 °C)
inside buildings;

b) thermoplastic piping systems for non-pressure underground drainage and sewerage (continuous flow at
up to 45 °C and intermittent flow at up to 95 °C);

c) thermoplastic rainwater piping systems.
General requirements for finished joint seals are also given; any additional requirements called for by the

particular application are specified in the relevant product standards taking into account that the performance
of pipe joints is a function of the seal material properties, seal geometry and pipe joint design.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

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)

ISO 188, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests
ISO 471, Rubber — Temperatures, humidities and times for conditioning and testing

ISO 815, Rubber, vulcanized or thermoplastic — Determination of compression set at ambient, elevated or
low temperatures

ISO 1431-1, Rubber, vulcanized or thermoplastic — Resistance to ozone cracking — Part 1: Static strain test
ISO 1817, Rubber, vulcanized — Determination of the effect of liquids
ISO 3302-1, Rubber — Tolerances for products — Part 1: Dimensional tolerances

ISO 3384:1999, Rubber, vulcanized or thermoplastic — Determination of stress relaxation in compression at
ambient and at elevated temperatures
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ISO 4661-1, Rubber, vulcanized or thermoplastic — Preparation of samples and test pieces — Part 1:
Physical tests

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

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

31

thermoplastic elastomer

a polymer or blend of polymers that does not require vulcanization or cross-linking during processing, yet has
elastic properties at its service temperature

NOTE These properties disappear at processing temperature, so that further processing is possible, but return when
the material is returned to its service temperature.

4 Classification

A nominal hardness of materials shall be specified within the ranges in Table 1.

Table 1 — Hardness classification

Hardness class 50 60 70
Range of hardness, IRHD 46 to 55 56 to 65 66 to 75

The three classes of hardness for materials for pipe joint seals are specified in Table 2.

5 Finished-seal requirements

5.1 Dimensional tolerances

Tolerances shall be specified from the appropriate classes in ISO 3302-1.

5.2 Imperfections and defects

The seals shall be free of defects or irregularities, which could affect their function. Classification of
imperfections shall be according to ISO 9691 as follows:

— surface imperfections in zones involved in the sealing function as described in 4.1.1 of ISO 9691:1992
shall be considered as defects.

— surface imperfections in zones not involved in the sealing function as described in 4.1.2.1b) of
ISO 9691:1992 shall not be considered as defects.

NOTE 1 Major surface imperfections in zones not involved in the sealing function as described in 4.1.2.1 a) of
1ISO 9691:1992 could be considered as defects. This should be agreed between the interested parties; the acceptance
criteria depend upon the seal type or design.

NOTE 2 Internal imperfections as described in 4.2 of ISO 9691:1992 could be considered as defects. The compressive
force can be determined in accordance with ISO 7743. The acceptable limiting values of the compressive force should be
agreed between the interested parties; they depend upon the seal type or design.
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5.3 Hardness

When determined by the microtest method specified in ISO 48, on samples prepared in accordance with 6.1.2,
the hardness shall comply with the requirements given in Table 2.

NOTE If the dimensions of a seal are appropriate, the normal test method specified in ISO 48 can be used, provided
that the microtest method is used for reference purposes.

For the same seal, the difference between the minimum and maximum hardness values shall not be more
than 5 IRHD. Each value shall be within the specified tolerances.

5.4 Tensile strength and elongation at break

The tensile strength and elongation at break shall be determined by the method specified in 1ISO 37 in the
direction perpendicular to the mould flow on dumb-bell test pieces, preferably cut out of a seal or out of a
sample plate. The results obtained on sample plate test pieces shall be accepted.

Sample plates shall be prepared as specified in 6.1.1 and 6.1.3. The tensile strength and elongation at break
shall comply with the requirements given in Table 2.

5.5 Compressive set in air

5.5.1 General

If the test piece is taken from a seal, then the measurement shall be carried out as far as possible in the
direction of compression of the seal in service at 25 % compression.

5.5.2 Compression set at 23 °C and 70 °C

When determined by the method specified in ISO 815, at 23 °C and 70 °C, using the small type B test piece,
the compression set shall comply with the requirements given in Table 2.

5.5.3 Low temperature compression set at —10 °C

When determined by the method specified in ISO 815 at —10 °C, using the small type B test piece, and the
(30 £ 3) min recovery measurement, the compression set of seals used in drainage and sewerage
applications shall comply with the requirements given in Table 2.

5.6 Accelerated ageing in air

Test pieces prepared for the determination of hardness according to 5.3 and for the determination of tensile
strength and elongation at break (see 5.4) shall be aged in air by the normal oven method specified in
ISO 188, for 7 days at 70 °C.

The changes in hardness, tensile strength and elongation at break shall comply with the requirements given in
Table 2.

5.7 Stress relaxation in compression

The stress relaxation shall be determined at 23 °C by method A of ISO 3384:1999 using the small cylindrical
test piece after applying mechanical and thermal conditioning. Measurements shall be taken after 3 h, 1 day,
3 days and 7 days for the 7-day test and after 3 h, 1 day, 3 days, 7 days, 30 days and 100 days for the
100-day test. The best-fit straight line shall be determined by regression analysis using a logarithmic time
scale and the correlation coefficients derived from these analyses shall not be lower than 0,93 for the 7-day
test and 0,83 for the 100-day test. The 7-day and 100-day requirements in Table 2 are those derived from
these straight lines.
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For continuous measurement using an apparatus described in the first paragraph of 5.2 in ISO 3384:1999, the
7-day and 100-day requirements in Table 2 are those derived from the measurements at 7 days and 100 days.

The stress relaxation in compression shall comply with the requirements given in Table 2 at the following
temperatures and times:

— 7 days at (23 + 2) °C;
— 100 days at (23 + 2) °C.

The test temperature shall be maintained within the specified tolerance during the whole period of the test and
verified by suitable recording equipment on a continuous basis.

The 100-day test shall be considered as a type approval test.

If the test piece is taken from a seal, then the measurement shall be carried out as far as possible in the
direction of compression of the seal in service.

5.8 Volume change in water
When determined by the method specified in ISO 1817, after 7 days' immersion of test pieces in distilled or

deionized water at a temperature of 70 °C, the change in volume shall comply with the requirements given in
Table 2.

5.9 Ozone resistance

When determined by the method specified in ISO 1431-1 under the conditions set out below:

— Ozone concentration (50 £+ 5) pphm;
— Temperature (40 £ 2) °C;
— Pretension time (72 + 0/-2) h;
— Exposure time (48 + 0/-2) h;
— Elongation (20 £+ 2) %;

— Relative humidity (55 +10) %.

The ozone resistance of thermoplastic elastomer sealing elements which are attached to the pipe or fittings
shall comply with the requirements given in Table 2.

Sealing elements which are protected by packaging, whether packaged separately or not, up to the time of
installation, shall meet the same requirement but using an ozone concentration of (25 + 5) pphm.

5.10 Change in volume in oil (for type WH only)

When determined in accordance with ISO 1817, the change in volume after immersion in oil No. 1 for 72 h at
70 °C shall comply with the requirements given in Table 2.
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Table 2 — Physical-property requirements for type WT and WH thermoplastic-elastomer (TPE)
materials (see Table 3) for seals used in thermoplastic non-pressure and rainwater piping systems

Property Unit | Test method | Subclause | Requirements for hardness classes

50 60 70

Permissible tolerance on nominal IRHD ISO 48 5.3 +5 15 5

hardness (microtest)

Tensile strength, min. MPa ISO 37 5.4 3 4 5

Elongation at break, min. % ISO 37 5.4 300 300 300

Compression set, max.

—72hat23°C % ISO 815 55.2 25 25 25

—24hat70°C % ISO 815 55.2 40 40 40

—72hat-10°C % ISO 815 553 65 65 65

Ageing, 7 days at 70 °C 1ISO 188 5.6

— hardness change, max. IRHD ISO 48 +5 +5 +5

— tensile strength change, max. % ISO 37 +10 +10 +10

— elongation change, max. % ISO 37 +15 +15 +15

Stress relaxation, max.

— 7 days at 23 °C % ISO 3384 5.7 19 22 24
— 100 days at 23 °C % ISO 3384 5.7 28 32 35
Volume change in water, max. % ISO 1817 5.8 4_413 +8 4_413

(7 days at 70 °C)

No cracking when viewed without

Ozone resistance — ISO 1431-1 5.9 e
magnification

Additional requirement for type WH

Volume change in oil, max.

o, +50 +50 +50
(72 h at 70 °C in oil No. 1) % 1SO 1817 5.10 0 0 0

6 Test pieces and temperature

6.1 Preparation of test pieces

6.1.1 General

Unless otherwise specified, test pieces shall be cut from the finished product by the method specified in
ISO 4661-1. 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 piece are permissible, the same size of test piece shall be used for
each batch and for any comparative purposes.

6.1.2 Test pieces for determination of hardness

Test slabs or sheets shall be injection moulded in an appropriate mould under conditions simulating as closely
as possible the actual seal-moulding conditions. The hardness measurement shall be carried out on a test
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piece with a thickness of at least 6 mm, obtained, if necessary, by superimposing several test pieces.
Consequently, the measurement can be effected on the test pieces used for the compression set
determination or on three superimposed test pieces used for the tensile testing.

6.1.3 Test pieces for determination of tensile strength
Test slabs or sheets shall be injection moulded in an appropriate mould under conditions simulating as closely

as possible the actual seal-moulding conditions. Figures 1 and 2 give examples of ways in which test pieces
can be prepared from such a mould.

6.1.4 Test pieces for determination of compression set

The test pieces shall be prepared from test slabs or sheets which have been injection moulded in an
appropriate mould under conditions simulating as closely as possible the actual seal-moulding conditions.

Figure 1 gives an example of such a mould.

6.2 Test temperature

Unless otherwise specified, tests shall be carried out at (23 + 2) °C in accordance with ISO 471.

Dimensions in millimetres

6,3

150
—
- 70
1 2

|/
Key
1 slab for tensile test pieces
2 slab for compression set test pieces
NOTE The test slabs for the two types of test piece can be moulded together, as illustrated, or separately. The dumb-

bell shape has been included to indicate its relation to the direction of mould flow (see 5.4).

Figure 1 — Example of mould for test slabs for tensile strength and compression set
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Dimensions in millimetres

1 \
N
N
q
o /
[e o]
N
N
/ 15
2
Key
1 gate side
2 ventside
@ Thickness of plate (2,0 + 0,2) mm.
NOTE The dumb-bell shape has been included to indicate its relation to the direction of mould flow (see 5.4).

Figure 2 — Example of moulded test slab for tensile strength

7 Quality assurance

Quality assurance testing is not an integral part of this International Standard, but guidance may be obtained
from Annex A, which recommends appropriate test frequencies, product control tests and sampling
techniques.

Quality assurance should preferably be in accordance with a standard such as ISO 9001.

8 Storage

See Annex B.

9 Designation

Elastomeric seals shall be identified as type WT, or type WH if oil resistant, and designated as follows
according to their intended application:

a) Description e.g. Lip seal
b) ISO Standard number i.e. 1SO 23711

¢) Nominal size e.g. DN 110
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d) Type of application e.g. WT
e) Elastomer type e.g. TPE-V
f)  Name of joint e.g. Tradename

EXAMPLE Lip seal/ISO 23711/DN 110/WT/TPE-V/Tradename

Table 3 — Designation of elastomeric joint seals by type, application and requirements

Type Application Requirements Subclauses
WT Waste water and drainage See Table 2, excluding 531t05.9
applications requirements for WH
WH As for WT + oil resistance See Table 2, including 5.3t05.10
additional requirements for WH

10 Marking and labelling

Where marking each seal is impractical, each parcel of seals shall be marked clearly and durably, as indicated
below, such that the sealing capability is not impaired. When thermoplastic seals are integral with the pipe or
fitting, the marking may be placed on the pipeffitting.

a) Nominal size.

b) Manufacturer's identification.

c) The number of this International Standard, together with the type of application and hardness class, e.g.
ISO 23711/WT/50.

d) The quarter and the last two digits of the year of manufacture, e.g. 4Q03.
e) Oil resistant (WH), if appropriate.

f)  The abbreviation for the thermoplastic elastomer, e.g. TPE-V.
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Annex A
(informative)

Quality assurance

A.1 Type tests
All tests, except those having a duration in excess of 28 days, should be carried out at least annually aﬁd
whenever the manufacturing technique is changed significantly. Those tests having a duration in excess of

28 days should be repeated at five-year intervals. All tests, without exception, should also be carried out
initially and whenever the elastomer formulation is changed significantly.

A.2 Product-control tests

The requirements specified in 5.1 and 5.2 and the requirements for the following tests listed in Table 2 should
be carried out using test pieces in accordance with 6.1:

a) hardness;

b) tensile strength;

c) elongation at break;

d) compression set for 24 h at 70 °C.

NOTE These tests may be carried out by the supplier of raw material if it can be documented that the tests have
been carried out on the same batch as that from which the seals were manufactured.

A.3 Sampling for product-control tests

Product-control tests should be carried out on batches of finished components, using sampling procedures in
accordance with:

a) either ISO 2859-1 with a specified inspection level of S2 and an AQL of 2,5 % for attributes;
b) orISO 3951 with a specified inspection level of S3 and an AQL of 2,5 % for variables.

These examples do not preclude the use by the manufacturer of more stringent combinations of inspection
levels and AQL values from ISO 2859-1 or ISO 3951.
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Annex B
(informative)

Guidance on storage of seals

At all stages between manufacture and use, the seals should be stored in accordance with the
recommendations given in ISO 2230. The following points should be noted:

d)

e)

The storage temperature should be below 25 °C and preferably below 15 °C.

The seals should be protected from light, in particular strong sunlight and artificial light with a high ultra-
violet content.

The seals should not be stored in a room with any equipment capable of generating ozone, e.g. mercury
vapour lamps or high-voltage electrical equipment which can give rise to electrical sparks or silent
electrical discharges.

The seals should be stored in a relaxed condition free from tension, compression or other deformation.
For instance, they should not be suspended from any part of the circumference.

The seals should be maintained in a clean condition.
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