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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
liasison with 1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical

Commission (IEC) on all matters of electrotechnical standardization.

International §
The main tas
by the techn
Attention is d

patent rights.

ISO 4633 wa
Products (oth

This third edit

Annex A form|

This corrected version of ISO 4633:2002 incorporates thefollowing corrections:

Page 5,
Page 12,
1) they
2) they

NOTE At
paragraph) was

btandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

of technical committees is to prepare International Standards. Draft Internatienal Standar

SO shall not be held responsible for identifying any or all such patent rights.

prepared by Technical Committee ISO/TC 45, Rubber ahd rubber products, Subcomm
r than hoses).

5
S a normative part of this International Standard:;Annexes B and C are for information only|

bubclause 4.2.9 (ozone resistance): the’exposure time has been corrected from (72_‘2)) h tq

Bibliography:
ear of publication of ISO 2230"has been inserted and the footnote deleted;
ear of publication of ISO 7743 has been updated.

he time of publication-of this corrected version, a new edition of ISO 6914:1985 (see Clause 2 ar
about to be published:

ds adopted

cal committees are circulated to the member bodies for voting. Publication as an Ipternational
Standard requires approval by at least 75 % of the member bodies casting a vote.

awn to the possibility that some of the elements of this Internationak Standard may be th¢ subject of

ittee SC 4,

on cancels and replaces the second edition (ISO 4633:1996), which has been technically fevised.

(48 9)h.

d 4.2.7, last
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TIONAL STANDARD
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Rubbe

r seals — Joint rings for water supply, drainage and

sewerage pipelines — Specification for materials

WARNING — Persons using this International Standard should be familiar with normal laboratory practice.

This stand
the respon
with any n

1

This International Standard specifies requirements for materials used in vulcanizedfubber seals for

a)

b) draina
The differe
Table 3).

General re
application
a function

intended to

This Intern
cement, coj

It is applicq
materials O
and stress
of the seal.

Joint seals
Standard.

2 Norn

Scope

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

sibility of the user to establish appropriate safety and health practices and to ensur
jational regulatory conditions.

je, sewerage and rainwater systems (continuous flow up to 45 °C and intermittent flow up

ht designations of seals specified are defined according t0 their type, application and requ
huirements for finished joint seals are also given: any additional requirements called for by
are specified in the relevant product standards; taking into account that the performance o
of the seal material properties, seal geometry and pipe joint design. This Internations

be used where appropriate with product.standards which specify performance requiremen

ptional Standard is applicable to ‘joint seals for all pipeline materials, including iron, stg
hcrete, reinforced concrete, plastics and glass-reinforced plastics.

ble to elastomeric compoenents of composite or non-composite seals. In the case of comp
f hardness ranges from76 IRHD to 95 IRHD, the requirements for elongation at break, co
relaxation apply only.when the material is participating in the sealing function or in the long

made with.atenclosed void as part of their design are included in the scope of this

ative references

its use. It is
compliance

0 95 °C).
rements (see
the particular
f pipe joints is
| Standard is
ts for joints.
el, clay, fibre
psite seals for

mpression set
-term stability

International

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this International Standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this International Standard are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO 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)
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ISO 188:1998

, Rubber, vulcanized or thermoplastic — Accelerated ageing and 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 1817:1999, Rubber, vulcanized — Determination of the effect of liquids

1ISO 2285:20Q

1 _Rubber vulcanized or fhprmn,nl:-mﬁr‘— Determination of tension set under constant

elongation,

and of tensiof]

ISO 3302-1:1

ISO 3384:199

ambient and at elevated temperatures

ISO 3387:199

ISO 4661-1:1
Physical testq

ISO 6914:198
given elongat

1ISO 9691:199
classification

3 Classif|

Six classes @

nominal hardpess shall be specified withinthe ranges in Table 1.

4 Requirgments

41

4.1.1 Genel

The materials

Requirements forrmaterials

set, elongation and creep under constant tensile load
DO6, Rubber — Tolerances for products — Part 1: Dimensional tolerances

9, Rubber, vulcanized or thermoplastic — Determination of stress relaxation in comy

4, Rubbers — Determination of crystallization effects by hardness measurements

D93, Rubber, vulcanized or thermoplastic — Preparation of ‘samples and test pieces
5, Rubber, vulcanized — Determination of ageing characteristics by measurement of
on

2, Rubber — Recommendations for the workmanship of pipe joint rings — Desc
bf imperfections

cation

f material for pipe joint seals.are specified in Table 2 and three classes of material in

al

shall be free of any substances which may have a deleterious effect on the fluid being c(

on the life of

bression at

— Part 1:

stress at a

ription and

Table 3. A

nveyed, or

he cnnling ring, oron the pipn Qor 'FiHing Elastomeric anpnnnnfe of hnmpneifn 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 requirements in the country of use.

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 national standards.
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4.2 Requirements for finished seals

4.21

Tolerances

4.2.2

Dimensional tolerances

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

Imperfections and defects

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

surfac
be con

surfac
ISO 94

Major surf
ISO 9691:1
acceptancg

Internal im
force refer|
acceptable
depend up

4.2.3 Handness

When dete
given in T4

If the dime
the micro-t

For the sar
the minimd
tolerances.

424 Ten

The tensilg
shaped tes
dumb-bell {

e imperfections in zones involved in the sealing function, as described in 4.1.1 of ISO 96
sidered as defects;

b imperfections in zones not involved in the sealing function, as descfibed in
91:1992, shall not be considered as defects.

ace imperfections in zones not involved in the sealing function, as) described in
992, could be considered as defects. This shall be agreed between the interested
criteria depend upon the seal type or design.
perfections as described in 4.2 of ISO 9691:1992 could be €onsidered as defects. The

limiting values of the compressive force shall be agreed-between the interested parties.
bn the seal type or design.

rmined by the micro-test method specified in*ISO 48, the hardness shall comply with the
ble 2.

nsions of a seal are appropriate, the normal test method specified in ISO 48 may be used,
pst method is used for reference purposes.

ne seal, or along the greatést)length of an extruded profile cut to make the seal, the differ
m and maximum hardnéess shall not be more than 5 IRHD. Each value shall be within

sile strength and-elongation at break

strength_and-elongation at break shall be determined by the method specified in 1SO 3
t pieces of/type 1, 2, 3 or 4 shall be used. Type 2 is the preferred type. The test report s
ype whenever type 2 is not used.

D1:1992, shall

4.1.2.1b) of

41.21a) of
parties: the

compressive

ed to in ISO 9691:1992 can be determined in accordance with 1ISO 7743 (see the biblipgraphy). The

These values

requirements

provided that

Ence between
the specified

7. Dumb-bell-
hall state the

The tensile)

strength and the elongation at break shall comply with the requirements given in Table 2

4.2.5 Compression set in air

4.2.5.1

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.

4.25.2

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.
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Where the cross-section is too small to obtain compression buttons from the product, as an alternative to moulding
buttons the tension set of the product may be determined using ISO 2285:1997, method A, with a strain of 50 %
and applying the same test conditions (except strain) and requirements as for compression set.

4.25.3 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 low-temperature compression set shall comply with the requirements
given in Table 2.

4.2.6 Accelerated ageing in air

Test pieces pfepared for the determination of hardness (see 4.2.3) and for the determination of tensile isfrength and
elongation at| break (see 4.2.4) shall be aged in air, by the normal oven method specified-'in) 1SQO 188:1998
(method A) 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.

4.2.7 Stress relaxation in compression

The stress rdlaxation shall be determined by method A of ISO 3384:1999, \using the cylindrical test |piece after
carrying out thhermal and mechanical 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 dalys 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. For
continuous measurement, using the apparatus described in the first paragraph of 5.2 of ISO 3384:1991, the 7-day
and 100-day fequirements 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 aff (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 suijtable rec@rding equipment on a continuous basis.

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

Where the cross-section is too small to obtain compression buttons from the product, as an alternative to moulding
test pieces the stress relaxation in tension of the product may be determined, using ISO 6914:1985, method 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 deionized water at
70 °C, the change in volume shall comply with the requirements given in Table 2.

4 © I1SO 2002 — All rights reserved
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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 = 5) pphm
temperature (40+£2)°C
pre-tension time (72_8) h
exposure (48 _2 )h
elonggtion:

40 |RHD, 50 IRHD, 60 IRHD, 70 IRHD (20£2) %

80 |RHD (15£2)%

90 |RHD (10£1) %

relativeé humidity

the ozone
with the reg

(55 + 10) %

esistance of vulcanized-rubber sealing elements which are attached to the pipe or fittingg
uirements given in Table 2.

Rubber sedling elements which are protected by packaging, whether packaged separately or not, up

installation

shall meet the same requirement but using an ozone concentration of (25 + 5) pphm.

4.2.10 Spljces of prevulcanized profile ends

4.2.10.1
These shal
4.2.10.2

When teste
the splice v

Bpliced joints
be vulcanized.

Btrength of spliced joints

d by the method specified in annex A, there shall be no visible separation in the cross-se
hen viewed without magnification.

4.3 Optional requirements

4.3.1

Low-temperature performance at — 25 °C

When deteérrined—by

tha mathad onanifind 1 1M Q48 ioiney tha toct nNiann At

T CTTOt— SPTomMT U oo O To; oSty — 1T 7 oot PTrCCC—art

compression set shall comply with the requirements given in Table 2.

shall comply

to the time of

ttional area of

—-25°C, the

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 accordance with ISO 1817. The volume change of test pieces, shall be

determined

after 72 h immersion in standard oils No. 1 and No. 3 at a temperature of 70 °C.

The volume change in oil shall comply with the requirements in Table 2.
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Table 1 — Hardness classification

Hardness class 40 50 60 70 80 90
Range of hardness, IRHD 36 to 45 46 to 55 56 to 65 66 to 75 76 to 85 86 to 95

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
Propety Unit mTef:; P Intei;;;itlii;nal 40 50 60 70 80 90

Standard

Permissidle iderance on| \rHp | IS0 48 423 +5 +5 +5 +5 +5 +5

Tensile strength, min. MPa ISO 37 424 9 9 9 9 9 9

Elongation at reak, min. % ISO 37 424 400 375 300 200 125 100

Compression get, max.

72 h at 23|°C % ISO 815 4252 12 12 12 15 15 15

24 h at 70[°C % ISO 815 4252 20 20 20 20 20 20

72hat-1p°C % ISO 815 4253 40 40 50 50 60 60
Ageing, 7 dayg at 70 °C 1ISO 188 4.2.6

Hardness [change, IRHD ISO 48 +8/-5 +8/-5 +8/-5 +8/-5 +8/-5 +8/-5

max./min.

Tensile-stfength % ISO 37 -20 -20 -20 -20 -20 -20

change, njax.

Elongatior) change, % ISO 37 +10/-30 | +10/-30 | +10/-30 | +10/-30 | +10/—40 | +10/-40

max./min.

Stress relaxatipn, max. ISO 3384 4.2.7

7 days at 23 °C % 13 14 15 16 17 18

100 days @t 23 °C % 19 20 22 23 25 26
Volume changg in water,
max./min.

7 days at Y0 °C % ISO 1817 4.2.8 +8/-1 +8/-1 +8/-1 +8/—1 +8/—1 +8/-1
Ozone resistavllce — 1ISO 1431-1 4.2.9 No cracking when viewed without magnification
Optional reqllirements
Compression lnf, max

72 hat-25°C % ISO 815 4.3.1 60 60 60 70 70 70
Hardness change, max

168 h at —25 °C IRHD | ISO 3387 4.3.1 +18 +18 +18 — — —
Volume change in oll,
max./min.

72hat70°C ISO 1817 432

Oil No. 1 % +10 +10 +10 +10 +10 +10

Oil No. 3 % +50/-5 | +50/-5 | +50/-5 | +50/-5 | +50/-5 | +50/-5

6 © I1SO 2002 — All rights reserved
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5 Test

5.1

ISO 4633:2002(E)

pieces and test temperature

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 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 rubber 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

5.2 Test

Unless oth

6 Qual

Quality ass
annex B, W

Quality ass

7 Stord

See annex

orany comparative purposes.

temperature

prwise specified, tests shall be carried out at (23 + 2) °C.

ty assurance

urance testing is not an integral part of this International Standard, but guidance may be
hich recommends appropriate test frequencies, product controiMests and sampling techniq

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

ge
C.

8 Designation

Elastomeri¢ seals for pipelines are designated according to their intended application as described in
following information shall be used for full designation of the seals:

Description e.g. O-ring

ISO Sfandard number: i.e. ISO 4633

Nomingl size e.g. DN 150

Type qf application e.g. WA (see Table 3)

Rubbefr type e.g. SBR (see ISO 1629)
Joint narre e-g—Manufasturerstradename
EXAMPLE O-ring/ISO 4633/DN 150/ WA/SBR/Tradename

©1S0 2002 -
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Table 3 — Designation of elastomeric joint seals by type, application and requirements
Application Requirements Subclause
WA | Cold drinking-water supply (up to 50 °C) Table 2
Effect on water quality 41.2

WC [Cold non-drinking-water supply, drainage, sewerage and rainwater Table 2

pipes (continuous flow up to 45 °C and intermittent flow up to 95 °C)
WG |Cold non-drinking-water supply, drainage, sewerage and rainwater Table 2

pipes (continuous flow up to 45 °C and intermittent flow up to 95 °C) Oil resistance 432

with oil resistance e

9 Marking and labelling

Each seal, or
with the inforr

a)
b)

c)

d)
e)
f)
9)
h)

the nominal size;

the mand

each parcel of seals where individual marking is not practicable, shall be marked’clearly and durably,
hation listed below, in such a way that the sealing capability is not impaired:

facturer's identification mark;

the number of this International Standard, followed by the type of application and the hardness|class, e.qg.

ISO 4633
a third-p3

the quart

the fact that the seal is low-temperature-resistant (L), ifappropriate, e.g. WAL;

the fact that the seal is oil-resistant (O);

the abbrg

/WA/50;
rty certification mark;

br and year of manufacture, e.g. 4Q 2000;

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

© I1SO 2002 — All rights reserved
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Annex A
(normative)

Determination of splice strength

A.1 Principle

ISO 4633:2002(E)

A seal splig

A.2 Test

Perform th
that there i

A.3 Proc

ed from pre-vulcanized rubber is stretched and examined.

piece

5 a length of 100 mm on each side of the splice.

tedure

b test either on the seal itself or on a test piece 200 mm long with the splicé at the mid-point, i.e. such

Make two reference marks, equidistant from the splice and 50 mm apart, on the seal or test piece, extend the seal

or test pie
Table A.1.

for splice strength

Table A.1 — Required elongation between reference marks

Elongation
Hardness class
%
40, 50,60, 70 100
80 75
90 50

ce at a rate of (8,3 £ 0,8) mm/s until the elongation between the reference marks is ag specified in
Maintain this elongation for 1 min and examine the sedlor test piece under tension.

©1S0 2002 -
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B.1 Type't

Annex B
(informative)

Quality assurance

ests

All tests except those having a duration in excess of 28 days should be carried out at least annually and whenever

the manufact
repeated at fi

elastomer formulation is changed significantly.

B.2 Produ

The tests spe
pieces prepar

a) tensile stfength;

b) elongation at break;

C) compression set;

d) hardnesg;

e) splice strength, where appropriate.

B.3 Sampling for product-controltests

Product-contr|
accordance W

a) IS0 2859
instance

or

b) 1SO 3951

instance

tt)ring technique is changed significantly. Those tests having a duration in excess of 28'day

ve-year intervals. All tests, without exception, should also be carried out initially @nd wh

ct-control test

cified in 4.2.2 and 4.3.1 and the following tests as specified in Table 2 should be carried ol
ed as in 5.1:

bl tests should be carried out on batches of finished components, using sampling prg
ith:

-1 (see the bibliography), with a specified inspection level of for instance S-2 and an
P.5 % for attributes

5 should be
enever the

t using test

cedures in

AQL of for

(see the bibliography), with a specified inspection level of for instance S-3 and an

AQL of for

h "0/ ¢ el
£,9 /0 Ul VAl'ldUITS.

These examples do not preclude the use by the manufacturer of more stringent combinations of inspection levels

and AQL valu

10

es from ISO 2859-1 or ISO 3951.
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