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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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Elastomeric seals — Requirements for materials for pipe
joint seals used in water and drainage applications —
Thermoplastic elastomers
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95 °C) inside buildings;

Normative references

document specifies requirements for materials used for moulded seals made ofrth
omers (TPEs) for joints in:

hermoplastic piping systems for non-pressure wastewater discharge (intermittent f

hermoplastic piping systems for non-pressure underground drainage ahd sewerage
low at up to 45 °C and intermittent flow at up to 95 °C);

hermoplastic rainwater piping systems.

ral requirements for finished joint seals are also given; any‘additional requirements for

joints is a function of the seal material properties, sealgeometry and pipe joint design

following documents are referred to in the text in such a way that some or all of t
Fitutes requirements of this document(For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

7, Rubber, vulcanized or thermoplastic — Determination of tensile stress-strain propertie

8-2, Rubber, vulcanized orthermoplastic — Determination of hardness — Part 2: Hardr
HD and 100 IRHD

88, Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests

15-1, Rubber, yultanized or thermoplastic — Determination of compression set — Part 1
vated temperatures

ISO

temperatures

ISO 1431-1, Rubber, vulcanized or thermoplastic — Resistance to ozone cracking — Part |

15-2, Rabber, vulcanized or thermoplastic — Determination of compression set — Pg

ermoplastic

ow at up to

(continuous

a particular
formance of

heir content
applies. For
hts) applies.

[

ess between

: At ambient

rt 2: At low

: Static and

dynamic strain testing

ISO 1817, Rubber, vulcanized or thermoplastic — Determination of the effect of liquids

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

[SO 3384-1:2019, Rubber, vulcanized or thermoplastic — Determination of stress relaxation in compression
— Part 1: Testing at constant temperature

ISO 6914:2021, 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 and
classification of imperfections
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ISO 23529, Rubber — General procedures for preparing and conditioning test pieces for physical test
methods

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

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

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

31
thermoplastic elastomer
polymer or plend of polymers that does not require vulcanization or cross-linking during procegsing,
yet has elastic properties at its service temperature

Note 1 to entry: These properties disappear at processing temperature, so that further grocessing is possible, but
return when [the material is returned to its service temperature.

4 Classification

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

Table 1 — Hardness classification

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

5 Finished-seal requirements

5.1 Dimensional tolerances

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

5.2 Imperfections and defécts

The seals shall be free df-defects or irregularities, which could affect their function. Classificatipn of
imperfections shall bexaccording to ISO 9691 as follows:

— surfacelimpetfections in zones involved in the sealing function as described in ISO 9691:1992,(4.1.1
shall be|censidered as defects;

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

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

Internal imperfections as described in ISO 9691:1992, 4.2 may 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.

2 © IS0 2022 - All rights reserved
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5.3 Hardness

When determined by the microtest method specified in ISO 48-2, on samples prepared in accordance
with 6.1, the hardness shall conform to the requirements given in Table 2.

If the dimensions of a seal are appropriate, the normal test method specified in ISO 48-2 may 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 Tenstiestrengthand elongatiom atbreak

The tensile strength and elongation at break shall be determined by the method spe€ifiédfin ISO 37, in
two flirections: perpendicular and parallel to the mould flow on dumb-bell test piecés, prjeferably cut
out df a seal or out of a sample plate.

Samjple plates (sheets) shall be prepared as specified in 6.1. The tensile strength and elongation at break
shallfconform to the requirements given in Table 2.

5.5 | Compression set in air

5.5.1 General

If the test piece is taken from a seal, then the measuremeérnit’shall be carried out as far as pdssible in the
diregtion of compression of the seal in service at 25 %.¢ompression.

5.5.2 Compressionsetat 23 °Cand 70 °C

Wheh determined by the method specified,if)ISO 815-1, at 23 °C and 70 °C, using the small type B test
piece, the compression set shall conform to.the requirements given in Table 2.

5.5.3 Low temperature compression set at -10 °C

Wheh determined by the method'specified in ISO 815-2 at -10 °C, using the small type B tept piece, and
the (BO + 3) min recovery measurement, the compression set of seals used in drainage and sewerage
applications shall conform to 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 detefmination of
tenﬂle strength and elongation at break according to 5.4 shall be aged in air for 14 days at{80 °C by the
nornpal oven*method specified in ISO 188.

The ghanges in hardness, tensile strength and elongation at break shall conform to the r¢quirements
given in Table 2.

5.7 Stress relaxation in compression

The stress relaxation shall be determined at 23 °C in accordance with ISO 3384-1:2019, method A, using
the small cylindrical test piece after applying mechanical and thermal conditioning. Measurements
shall be taken at least 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.

©1S0 2022 - All rights reserved 3
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For continuous measurement using an apparatus described in the first paragraph of ISO 3384-1:2019,
5.2, the 7-day and 100-day requirements in Table 2 are those derived from the measurements at 7 days
and 100 days, respectively.

The stress relaxation in compression shall conform to 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 ver

The 100-day

If the test pi

direction of

5.8 Stres
The stress f.
The stress f.

The proced

(Clause 7) 4

calculation

Start the te{
method A of

fied by suitable recording equipment on a continuous basis.
r test shall be considered as a type approval test.

fece is taken from a seal, then the measurement shall be carried out as far as\possible i
compression of the seal in service.

s fall
1] shall not exceed the maximum values given in Table 2.
h1] shall be determined based on method A given in ISO 6914:2021.

ires of ISO 6914:2021 are applicable for the equipment (Clauses 5 and 6), test p
nd conditioning (Clause 8). The procedure given below is applicable for the test an
f the results.

tat a standard laboratory temperature (either 23 °C or 27 °C), following the procedut
ISO 6914:2021.

After 48 h increase the temperature quickly to 7Z0-°C. This can be done either by heating up the ov|

by carefully]
70 °C withir

After (65 *
return the t

After anoth

moving the test rig to an oven prehéated to 70 °C. The temperature should be constg
10 min.

5) min return the test piece*to the starting temperature (quickly cool down the ov
pSt rig).

br 47 h repeat the procedure. After the second period at 70 °C, keep the test piece 4

standard lalporatory temperature (23 °C or 27 °C) for at least 48 h.

Theoretical
until the lin
the drop in
the process
before the f

shown in Figy

period at 70

y the stressd@wdll follow a horizontal line after having been for 1 h at a higher tempera
e of the ipitial decrease in stress is crossed. If the 1 h period was enough to have this e
stress after the second period will be zero. The second period is introduced to make
is commpleted. The stress fall is determined by taking the difference between the last

n the

ieces
1 the

e for

en or
nt at

ENn or

t the

ture,
ffect,
sure
ralue
ble is

rst transfer to 70 °C and the Value at 23 °C or 27 °C at the end of the test. The pr1nc1

°C. The llne after the second perlod at 70 °C should be almost horlzontal
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Figure 1 — Example of relaxation curve and definition of stress fall

5.9 | Volume change'in water

Wheh determined by the method specified in ISO 1817, after 7 days of immersion of the test pieces
in distilled or-déionized water at a temperature of 70 °C, the change in volume shall corfform to the
requfjrements:given in Table 2.

5.10 Ozone resistance

When determined by the method specified in ISO 1431-1, the following conditions are set out:
— ozone concentration (50 £ 5) MPa [ (50 + 5) pphm];

— temperature (40 * 2) °C;

— pretension time (72 *3) h;

— exposure time (48 9) h;

— elongation (20 + 2) %j;

— relative humidity (55 * 10) %.

© IS0 2022 - All rights reserved 5
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The ozone resistance of thermoplastic elastomer sealing elements which are attached to the pipe or
fittings shall conform to 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) MPa
[ (25 + 5) pphm].

5.11 Change in volume in oil [for type WH only (see Table 3)]

When determined in accordance with ISO 1817, the change in volume after immersion in oil No. 1 for
72 h at 70 °C shall conform to the requirements given in Table 2.

Table 2 — Physical property requirements for type WT and WH thermoplastic-elastomer/(TPE)
materjals? for seals used in thermoplastic non-pressure and rainwater piping systems
Property Unit |Test method | Subclause | Requirements for hardness classes
50 60 70
Permissible folerance on nominal |IRHD [ISO 48-2 5.3 +5 £5 +5
hardness (microtest)
Tensile strerfgth, min. MPa 1SO 37 5.4 3 4 5
— perpendicular to the flow 70,%.of 70 % of 70 % of
direction result result result
) _ perpendic- |perpendic- |perpendic-
— parallelfto the flow direction ular to flow |ular to flow |ular to[flow
direction |direction |directipn
Elongation af break, min. % ISO 37 5.4 300 300 300
— perpendicular to the flow 60 % of 60 % of 60 % of
direction result result result
_ _ perpendic- |perpendic- |perpendic-
— parallelfto the flow direction ular to flow |ular to flow |ular to[flow
direction |direction |directipn
Compressior} set, max.
— 72hat23°C % ISO 815-1 5.5.2 25 25 25
— 24hat70°C % [SO 815-1 5.5.2 40 40 40
— 72hat410°C % [SO 815-2 5.5.3 65 65 65
Ageing, 14 days at 80 °C ISO 188 5.6
— hardnegds change, max. IRHD ISO 48-2 +7 +7 +7
— tensile §trength change, max. |% I1SO 37 +20 +20 +20
— elongation change, max. % IS0 37 +30 +30 +30
Stress relaxdtion, max.
— 7daysat23°C % ISO 3384 57 19 22 24
— 100 daysatZ3~C Yo ISO 338% 5.7 PAS 32 35
Stress fall, max. % ISO 6914 b 5.8 25 25 25
Volume change in water, max. % ISO 1817 59 f? f? j?
(7 days at 70 °C)
0 . — ISO 1431-1 5.10 No cracking when viewed without
zone resistance oG
magnification
Additional requirement for type WH
Volume change in oil, max. % ISO 1817 5.11 +50 +50 +50

(72hat 70 °Cin oil No. 1)

-10

-10

-10

a  See Table 3.
b IS0 6914 is used as basis.

© IS0 2022 - All rights reserved
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Test pieces and temperature

Preparation of test pieces

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

If tedt pieces cannot be cut out in two directions as the tensile test requires (5.4), as is the c4
products, sheets shall be used instead. For most products the test in flow direction can pot

bep

6.2

ssible.

Test temperature

Unless otherwise specified, tests shall be carried out at (23 + 2) °C¢or*(27 £ 2) °C in acco
1SO 43529.

7

Quality assurance

Qualjty assurance testing is not an integral part of ¢his document, but guidance can
from| Annex A, which recommends appropriate test.frequencies, product control tests a
techpiques.

Qualjty assurance should preferably be in accordance with an International Standard such

$torage

See Annex B.

Elas

Designation

lomeric seals shdllybe identified as type WT, or type WH if oil resistant, and designatg

according to theirintended application:

a)
b)
‘)
d)
e)
f)

description,fe.g. Lip seal

ISO International Standard number, i.e. ISO 23711:2022

nominal size, e.g. DN 110

ise for many
entially still

rdance with

be obtained
hd sampling

as 1SO 9001.

d as follows

type of application, e.g. WT
elastomer type, e.g. TPE-V

name of joint, e.g. Tradename

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

© IS0 2022 - All rights reserved
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Table 3 — Designation of elastomeric joint seals by type, application and requirements

Type Application Requirements Subclauses
WT Wastewater and drainage See Table 2, excluding 5.3t059
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 marling each seal is impractical, each parcel of seals shall be marked clearly andrdurably,(with
the details 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 pipe/fitting,

a) Nominal size.

b) Manufafturer's identification.

c) The refgrence number of this document, together with the type of application and hardness ¢lass,
e.g. ISO23711/WT/50.

d) The qudrter and the last two digits of the year of manufacture; e.g. 4Q03.

e) Oil resigtant (WH), if appropriate.

f) The abhreviation for the thermoplastic elastomer, e.g. TPE-V.

© IS0 2022 - All rights reserved
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