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Foreword

ISO (the International Organization for Standardization) is a worldwide fed-
eration 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.

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.

International Standard ISO 4633 was prepared by Technical Committee
ISOMC 457 Rubber! and lrubber products, Subcommittee SC 4, Miscel-
laneous products.

This second edition cancels and replaces the first edition (ISO 4633:1983),
which has been technically revised.

Annexes A and B form an integral part of this International Standard.
Annexes C, D and E are for information only.
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Rubber seals — Joint rings for water supply, drainage and
sewerage pipelines — Specification for materials

1 Scope

This International Standard specifies requirements for
materials used in vulcanized rubber seals for

a)- cold drinking-water supplies (up to 50 °C);

b) drainage, sewerage and rainwater systems
(continuous flow up to 45.°C and intermittent flow
up to 95 °C).

The different designations of seals specified larede-
fined according to their type, application and require-
ments (see table 3).

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 per-
formance of pipe joints is a function of the seal ma-
terial properties, seal geometry and pipe joint design.
This International standard should be used where
appropriate with product standards which specify per-
formance requirements for joints.

This International Standard is applicable to joint seals
for all pipeline materials, including iron, steel, clay,
fibre cement, concrete, reinforced concrete, plastics
and glass-reinforced plastics.

It is applicable to elastomeric components of com-
posite or non-composite seals. In the case of com-
posite seals for materials of hardness ranges from
76 IRHD to 95 IRHD, the requirements for elongation
at break, compression set and stress relaxation apply
only when the material is participating in the sealing
function or in the long-term stability of the seal.

Joint seals made with an enclosed void as part of their

design are included in the scope of this International
Standard.

1) To be published. (Revision of ISO 2285:1988)

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions of
this International Standard. At the time of publication,
the editions indicated were valid. All' standards are
subject to revision, and parties to agreements based
on this International Standard are encouraged to in-
vestigate the possibility of applying the most recent
editions of the standards indicated below. Members
of»|EC<and ISO maintain registers of currently valid
International Standards.

SO 37:1994, Rubber, vulcanized or thermoplastic —
Determination of tensile stress-strain properties.

ISO 48:1994, Rubber, vulcanized or thermoplastic —
Determination of hardness (hardness between
10 IRHD and 100 IRHD).

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

ISO 815:1991, Rubber, vulcanized or thermoplastic —
Determination of compression set at ambient, elevated
or low temperatures.

ISO 1431-1:1989, Rubber, vulcanized or thermoplastic
— Resistance to ozone cracking — Part 1: Static strain
test.

ISO 1629:1995, Rubber and latices — Nomenclature.

ISO 1817:1985, Rubber, vulcanized — Determination
of the effect of liquids.

ISO 2285:— ", Rubber, vulcanized or thermoplastic —
Determination of tension set at normal and high tem-
peratures.
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ISO 3302:1990, Rubber — Dimensional tolerances for
use with products.

SO 3384:1991, Rubber, vulcanized or thermoplastic

Natarminatinn of ctroce m
Determination or stress fe/axaflon in con ,,."),’eSS.’On

at ambient and at elevated temperatures.

ISO 3387:1994, Rubbers — Determination of crystaiii-
zation effects by hardness measurements.

ISO 4661-1:1993, Rubber, vulcanized or thermoplastic
— Preparation of samples and test pieces — Part 1:
Physical tests.

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

3 Classification

Six classes of materials for pipe joint seals are speci-
fied in table 2 and three classes of materials in table 3.

A nominal hardness shall be specified within the
ranges in table 1.

4 Requirements

4.1 Requirements for materials
41.1 General

The materials shall be free of any substances which
may have a deleterious effect on the fluid being con-
veyed, or on the life of the sealing ring, or on the pipe
or fitting. Elastomeric components of composite seals
not exposed to the contents of the pipeline are not
required to meet the requirements of 4.1.2.

4.1.2 Effect on water quality

For cold-water applications, the materials shall not
impair the quality of the water under the conditions of
use. The materials shall comply with the national re-
quirements in the country of use.

© SO

4.1.3 Microbiological deterioration

The materials shall be resistant to microbiological
deterioration if the application so requires. The test

methods and the requirements shall be as specified in

THHITUIVUS Giiv Ui VT GO STVl

national standards.

4.2 Requirements for finished seals

4.2.1 Dimensional tolerances

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

4.2.2 Imperfections and defects

The seais shail be free of defects or irregularities
which could affect their function. Classification of
imperfections shall be in accordance with 1SO 9691,
as follows:

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

~_| Jsurface limperfections in zones not involved in
the, sealing function, as described in 4.1.2.1b)
of- 1SO9691:1992, shall not be considered as
defects.

Maijor.surface oimperfections in zones not involved
in the,_sealing function, as described in 4.1.2.1 a) of
SO 9691:1992, could be considered as defects. This
shall be agreed between the interested parties: the ac-
ceptance criteria depend upon the seal type or design.

Internal imperfections as described in subclause 4.2 of
ISO 9691:1992 could be considered as defects. The
compressive force referred to in ISO 9691:1992 can
be determined in accordance with ISO 77434 (see
annex E). The acceptable limiting values of the com-
pressive force shall be agreed between the interested
parties: they depend upon the seal type or design.

4.2.3 Hardness

When determined by the micro-test method specified
in ISO 48, the hardness shall comply with the re-
guirements given in table 2.

Table 1 — Hardness classification

Hardness class 40 50

60 70 80 90

Range of hardness, |IRHD 36 to 45 46 to b5

56 to 65 66 to 75 76 to 85 86 to 95
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Table 2 — Physical-property requirements for materials used in cold-water supply and drainage,
sewerage and rainwater systems

Types WA, WC and WG (see table 3)

Requirements for hardness classes

Subclause
T in thi

Property Unit| ef;:, d | international | 40 50 60 70 80 90

Standard
Permissible tolerance on
nominal hardness IRHD| ISO 48 423 15 15 15 15 15 15
Tensile strength, min. MPa | ISO 37 424 9 9 9 9 9 9
Elongation at break, min. % ISO 37 424 400 375 300 200 125 100
Compression set, max.

72 hat 23 °C % | 1SO 815 4252 12 12 12 15 15 15

24 hat70°C % | ISO 815 4252 20 20 20 20 20 20

72 hat-10°C % | I1SO 815 4253 40 40 50 50 60 60
Ageing, 7 days at 70 °C ISO 188 426

Hardness change,

max./min. IRHD | 1S©48 +8/=5 +8/=5 +8/-5 | +8/-5 | +8/-5 +8/-5

Tensile-strength change,

max. % | 1ISO@E7 -20 -20 =20 -20 -20 -20

Elongation change,

max./min. % | ISO 37 +10/-30| +10/-30 | +10/-30 | +10/-30 | +10/-40 | +10/-40
Stress relaxation, max. ISOI3384 41217

7 days at 23 °C % 13 14 15 16 17 18

100 days at 23 °C % 19 20 22 23 25 26

Stress relaxation per

logarithmic decade, max.| % 5,1 5,5 5,9 6.3 6,7 7.1
Volume change in water,
max./min.

7 days at 70 °C % | 1SO 1817 4238 +8/-1 +8/-1 +8/-1 +8/-1 +8/-1 +8/-1
Ozone resistance ISO 14311 429 No cracking when viewed without magnification
Optional requirements
Compression set, max.

72 hat-25°C % | 1SO 815 4.3.1 60 60 60 70 70 70
Hardness change, max.

168 h at -25 °C IRHD | 1SO 3387 4.3.1 +18 +18 +18 — — —
Volume change in oil

72 hat70°C ISO 1817 43.2

QOil No. 1, max./min. % +10 +10 +10 +10 +10 +10
Oil No. 3, max. % +50 +50 +50 +50 +50 +50
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If the dimensions of a seal are appropriate, the normal
test method specified in ISO 48 may be used, pro-
vided that the micro-test method is used for reference
purposes.

For the same seal, or along the greatest length of an
extruded profile cut to make the seal, the difference
between the minimum and maximum hardness shall
not be more than 5 IRHD. Each value shall be within
the specified tolerances.

4.2.4 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 is 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 table 2.

4.2.5 Compression set in air
4.25.1 General

If the test piece is taken from a seal, then the measure=
ment shall be carried out as(far.as possible;inithe
direction of compression of the seal in service.

4.2.5.2 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 test
piece, the compression set shall comply with the
requirements given in table 2.

Where the cross-section is too small to obtain com-
pression buttons from the product, as an alternative to
moulding buttons the tension set of the product may
be determined, using the method specified in
ISO 2285 with a strain of 50 % and applying the same
test conditions (except strain) and requirements as for
compression set.

4.2.5.3 Low-temperature compression set
at-10°C

When determined by the method specified in
ISO 815, at —-10 °C, using the small test piece and
the 30 min £ 3 min recovery measurement, the low-
temperature compression set shall comply with the
requirements given in table 2.

© SO

4.2.6 Accelerated ageing in air

Test pieces prepared for the determination of hard-
ness (see 4.2.3) and for the determination of tensile
strength and elongation at break (see 4.2.4) 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 elonga-
tion at break shall comply with the requirements given
in table 2.

4.2.7 Stress relaxation in compression

The stress relaxation shall be determined by method A
of 1SO 3384:1991, using the small cylindrical test
piece after carrying out mechanical and thermal con-
ditioning. Measurements shall be taken after 3 h,
1day, 3days and 7days 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. The 7-day and 100-day requirements in
table 2 are those derived from this straight line.

The' stress Irelaxation Yin compression shall comply
with the requirements given in table 2 at the following
températures and times:

joint seals for cold-water

supplies: 7 days at 23 °C;

drainage, sewerage and

rainwater systems: 100 days at 23 °C.

The 100-day test shall be considered as a type ap-
proval test. The requirement in respect of stress re-

laxation per logarithmic decade shall also be regarded
as a type approval requirement.

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

Where the cross-section is too small to obtain com-
pression buttons from the product, as an alternative to
moulding test pieces the stress relaxation in tension
of the product may be determined, using the method
specified in annex A with the same requirements as
for stress relaxation in compression.

4.2.8 Volume change in water

When determined by the method specified in
ISO 1817 after 7 days immersion in distilled or deion-
ised water at 70 °C, the change in volume shall com-
ply with the requirements given in table 2.
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4.2.9 Ozone resistance

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

ozone concentration 50 pphm = 5 pphm

temperature 40°Cx2°C
pre-tension time (729 h
exposure time 489 h
elongation
36 IRHD to 75 IRHD (20+£2) %
76 IRHD to 85 IRHD (15+£2) %
86 IRHD to 95 IRHD (10+£1) %
relative humidity (55+10) %

the ozone resistance of vulcanized-rubber sealing
elements which are attached to the pipe or fittings
shall comply with the requirements given in table 2.

Rubber sealing elements which are protected and
packaged separately up to the time of installation shall
meet the same requirement but using an ozone con-
centration of 25 pphm £ 5 pphm.

4.2.10 Splices of prevulcanized profile ends

4.2.10.1 Spliced joints

These shall be vulcanized.

4.2.10.2 Strength of spliced joints

When tested by the method specified in annex B,
there shall be no visible separation in the cross-
sectional area of the splice when viewed without
magnification.

4.3 Optional requirements

4.3.1 Low-temperature performance at —25 °C
When determined by the method specified in
ISO 815, at —25 °C, the compression set shall comply
with the requirements given in table 2.

When determined by the method specified in

ISO 3387, the hardness change at —25 °C shall comply
with the requirements given in table 2.

4.3.2 Volume change in oil

The resistance to oil shall be determined in accor-
dance with ISO 1817. The volume change of test

ISO 4633:1996(E)

pieces (see subclause 8.2.2 of ISO 1817:1985) shall
be determined after 72 h immersion in standard oils
No. 1 and No. 3 (see clause A.2 of ISO 1817:1985) at
a temperature of 70 °C.

The volume change in oil shall comply with the re-
quirements in table 2.

5 Testing

5.1 Preparation of test pieces

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 pre-
pared 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 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'eachibatch and for any comparative purposes.

5.2 Test temperature

Unless-otherwise; spegcified, tests shall be carried out
at 23,2C £+ 2 °C.

6 Quality assurance

Quality assurance testing is not an integral part of this
International Standard, but guidance may be obtained
from annex C, which recommends appropriate test
frequencies, product control tests and sampling tech-
nigues.

Quality assurance shall be in accordance with
ISO 90021%! (see annex E).

7 Storage

See annex D.

8 Designation

Elastomeric seals for pipelines are designated accord-
ing to their intended application as described in
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table 3. The'following information shall be used for a
full designation of the seals:

a) Description e.g. "O" ring

b) 1SO Standard number  i.e. ISO 4633

¢) Nominal size e.g. DN 150

d) Type of application e.g. WA (see table 3)

e) Rubber type e.g. SBR (see ISO 1629)

f)  Joint name e.g. Manufacturer's
tradename

EXAMPLE

“O" ring/ISO 4633/DN 150/WA/SBR/Tradename

9 Marking and labelling

Each seal, or each seal in a parcel of seals where
marking is not practicable, shall be marked clearly and

© SO

durably, as listed below, such that the sealing capabil-
ity is not impaired:

a)
b)

c)

f)

Q)

The nominal size
The manufacturer's identification mark

The number of this International Standard, fol-
lowed by the type of application and the hardness
class, e.g. ISO 4633/WB/50

A third-party certification mark

The quarter and year of manufacture, e.g.
4Q 1996

The fact that the seal is low-temperature resistant
(L), if appropriate, e.g. WAL

The fact that the seal is oil-resistant (O), if appro-
priate, e.g. WCO

The abbreviation for the type of rubber, e.g. SBR
(see ISO 1629).

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

Application Requirements Subclause

WA Cold drinking-water supply Table)2

(up to 50 °C) Effect on water quality 412
WC Cold non-drinking-water supply, drainage,

sewerage and rainwater pipes (continuous Table 2

flow up to 45 °C and intermittent flow up able

to 95 °C)
WG Cold non-drinking-water supply, drainage,

sewerage and rainwater pipes (continuous Table 2

flow up to 45 °C and intermittent flow up Oil resistance 43.2

to 95 °C) with oil resistance
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Annex A
(normative)

Determination of stress relaxation in tension

A.1 Principle

Measurements of force are taken, over a period of
time, on a test piece kept at a fixed, extended length.

A.2 Apparatus

A.2.1 Stress apparatus (see figure A.1 for an ex-
ample), consisting of two grips holding the test
piece, without slipping, at a fixed, extended length.

The grips shall be arranged such that the force in the
test piece can be measured, e.g. by fitting the stress
apparatus to a tensile-testing machine.

A.2.2 Force-measuring system, accurate andstable
to within 2 % of the force reading.

A.3 Test pieces

Prepare, from the finished ring, parallel-sided strips
with dimensions as follows:

Thickness: 1 mmto 2 mm
Width:
Length:

4 mmto 10 mm

(80 £ 1) mm plus two times the length
in the grips

Use three test pieces for each test.

A.4 Conditions of test

Carry out the test at the temperature given in 4.2.7.

A.5 Procedure

Mount the test piece in the grips in an unstrained
condition. In less than 1 min, stretch the test piece to
an elongation between 45 % and 55 %. Maintain this
elongation throughout the test.

Measure . the initial force 30 min* 0,5 min after
stretehing the test piece.

Take further force measurements as specified in
427

If a stress apparatus as shown in figure A.1 is used, fit
the device to a tensile-testing machine. Take the force
readings either by turning the knurled screws down or
by using an additional strain to make the upper grip
free from the supporting screws, in each case by not
more than 0,2 mm. After measuring the tensional
force, relieve to the initial strain, remove the stress
apparatus from the tensile machine and store it to one
side.
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