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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 throug

h 1SO

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 $tandards 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 Star
adopted by the technical committees are circulated to the member bodies for votingy<Publication

International $tandard requires approval by at least 75 % of the member bodies casting a vote.

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

ISO 4635 wap prepared by Technical Committee ISO/TC 45, Rubber_and rubber products, Subcom
SC 4, Products (other than hoses).

This second gdition cancels and replaces the first edition (ISO 4635:1982), which has been technically r
The main modifications are as follows:

— The hardness classes have been changed from IRHD 55, IRHD 60, IRHD 65 and IRHD 70 to IRH
IRHD 504 IRHD 60, IRHD 70 and IRHD 80. Hardness tolerances have been added. Requirements

dards
as an

Datent

Mmittee

Bvised.

1D 40,
have

been addled for compression set at low temperature, stress relaxation in compression and protection

against over-extension.

— Clauses fhave been included on functional testing for cold climates, the effect of water, and m3
labelling and packaging.

— The requirements for recovery) at low and elevated temperatures have been changed. In additio
ozone resistance is now.fmeasured only under normal conditions (50 pphm ozone) and not und
alternativie severe conditions (200 pphm ozone).

— The temperature.at which the compression set at elevated temperature is measured has been ch
from 100(°C to 70°C.

arking,

n, the
er the

anged
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INTERNATIONAL STANDARD ISO 4

635:2011(E)

Rubber, vulcanized — Preformed joint seals for use between
concrete paving sections of highways — Specification

CAUTION — Manufacturers shall ensure that emissions from their products of substances which

couchbvhmdmsﬂvhealfhWhvmommﬁmmwvﬁhe-hgdw-pm
the country of use.

1 S

This |
used

cope

hternational Standard specifies requirements for material for preformed Vvulcanized rubh
pbetween concrete paving sections of highways.

It is applicable to seals for joints in new concrete highways as well as to,maintenance work on sy

It doe

NOTE

5 not cover the design or dimensions of seals, but general requirements for finished seals 3

This International Standard is based on experience with chloroprene (CR) rubber and ethyl

diene monomer (EPDM) rubber.

2 N
The fi
refere
docun

ISO 3

ISO 4
and 1

ISO 1

ormative references

bllowing referenced documents are indispensable for the application of this docume
hces, only the edition cited applies: For undated references, the latest edition of th
hent (including any amendments) applies.

V, Rubber, vulcanized or thermoplastic — Determination of tensile stress-strain properties

B:2010, Rubber, vulcanized or thermoplastic — Determination of hardness (hardness betv
DO IRHD)

B8, Rubber, vulcahized or thermoplastic — Accelerated ageing and heat resistance tests

itted level in

er joint seals

ch highways.
re given.

ene-propylene-

ht. For dated
e referenced

een 10 IRHD

ISO 8[15-1:2008, )Rubber, vulcanized or thermoplastic — Determination of compression set— Part 1: At
ambignt or glevated temperatures

ISO 8[15<2:2008, Rubber, vulcanized or thermoplastic — Determination of compression set — Part 2: At low
temperatures

ISO 1431-1, Rubber, vulcanized or thermoplastic — Resistance to ozone cracking — Part 1: Static and
dynamic strain testing

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

ISO 2230, Rubber products — Guidelines for storage

ISO 2285, Rubber, vulcanized or thermoplastic — Determination of tension set under constant elongation, and
of tension set, elongation and creep under constant tensile load

ISO 3302-1:1996, Rubber — Tolerances for products — Part 1: Dimensional tolerances

© 1SO 2011 — All rights reserved
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ISO 3384:2005"), Rubber, vulcanized or thermoplastic — Determination of stress relaxation in compression at
ambient and at elevated temperatures

ISO 3387, Rubber — Determination of crystallization effects by hardness measurements

ISO 5893, Rubber and plastics test equipment — Tensile, flexural and compression types (constant rate of
traverse) — Specification

ISO 23529, Rubber — General procedures for preparing and conditioning test pieces for physical test

methods

3 Terms

For the purpo,
3.1

joint

vertical disco
purpose of pr

3.2

joint chambgr

cut made in th

NOTE Th
bottom of the ¢

3.3

preformed jgint seal

extruded (pre
joint chamber
the ingress off

NOTE
extension.

A f

3.4
international
IRHD
measure of h
into a test pie

NOTE1 Th
the seal. The
rubber profile g

and definitions

ses of this document, the following terms and definitions apply.

htinuity between the adjacent faces of paving slabs in a concrete highway, formed f
bviding some movement capability

e upper part of the joint to offer a seating for a preformed joint seal

formed) and vulcanized elastic rubber profiletthat, when inserted by special machines in
is compressed by the adjacent surfaces«of’'the paving slabs, thus filling the joint and preyv,
water

bre reinforcement can be incorporated/in the preformed joint seal as additional protection agains

rubber hardness degree

brdness, the magnitude of which is derived from the depth of penetration of a specified in
Ce under specified Conditions

igher the\]IRHD value, the higher the reaction force. The lower the IRHD value, the better the lips
Fip the-surfaces of the joint chamber.

br the

e width of the chamber depends on the movement capability, required of the preformed joint seal. The
hamber supports the preformed joint seal, enabling it to withstand the vertical forces caused by traffig.

to the
enting

t over-

Hentor

e reaction forees produced by compressed preformed joint seals depend on the geometry and hardgess of

of the

NOTE2  1S(

48)specifies a method of measuring hardness in terms of IRHD values.

4 Classification

The hardness of materials for preformed joint seals shall be divided into five classes, as given in Table 1.

Table 1 — Hardness classification

Hardness class

40 50 60 70 80

Range of IRHD

>35but<45 | >45but<55 | >55but<65 | >65but<75 | >75but

< 85

1)

Under revision as ISO 3384-1.

© 1SO 2011 — All rights reserved
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5 Test pieces and temperature of test

5.1 Unless otherwise specified, the test pieces shall be cut from the finished product by the method
specified in 1ISO 23529. If the test pieces specified in a particular test method cannot be prepared from the
finished seals, they shall be taken from moulded test slabs of suitable dimensions, made from the same batch
of material as used for the seal, and vulcanized under conditions which are comparable with the conditions
used in production.

5.2 Unless otherwise specified, the test shall be carried out at a standard laboratory temperature in
accordance with ISO 23529.

6 Requirements

6.1 |General

6.1.1 | The seal materials shall be made from an ozone-resistant rubber (see 6.11) and shall rfot depend for
ozong resistance solely on surface protection, as this can be removed by abrasion, detergents of other means.

6.1.2 | The material shall be black.

6.2 |Dimensional tolerances

The djmensions shall be determined in accordance with 1ISO(3302-1 and the result shall conform to class E1
or E2 as defined in ISO 3302-1:1996.

6.3 [Imperfections and defects

Imperfections and defects shall be determined,by)visual inspection. The surfaces of preformed geals shall be
free of surface defects or irregularities, as these ¢an affect their proper functioning.

6.4 |Hardness

6.4.1| The hardness shall be determined in accordance with ISO 48:2010, method M. The result shall
conform to the relevant value given in Table 2, line 1.1.

6.4.2 | In addition, makéZfive measurements at points distributed at random over a 5 m |ength of the

preformed joint seal. Theodifference between the minimum and the maximum hardness shall not|be more than
5 IRHP. Each value-shall be within the range specified for the relevant hardness class (see Tablg¢ 2, line 1.2).

6.5 [Tensile.strength and elongation at break

6.5.1 | "These tests shall be carried out on test pieces from the product, with the textile matgrial removed,
using the-technique specified in 1ISO 23529, where appropriate

6.5.2 The tensile strength and elongation at break shall be determined in accordance with 1SO 37,
preferably using a type 2 dumb-bell test piece. The tensile strength and the elongation at break shall conform
to the relevant values given in Table 2, lines 2 and 3.

© 1SO 2011 — All rights reserved 3
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Table 2 — Requirements for preformed joint seals

Iﬂge Property Unit CIsauuZ_e Requirements for hardness classes
: 40 50 60 70 80
> 35 >45 > 55 > 65 >75
1.1 Hardness IRHD 6.4 but but but but but
<45 <55 <65 <75 <85
1.2 Hardness tolerance IRHD 6.4 <5
2 Tensile strength MPa 6.5 =9
3 E|0nga ion-at hrgak o/ 65 400 75 300 200 125
4 Comprgssion set, 22% h 6.6
—at+f0°C % 6.6.2 <20
—at-25°C 6.6.3 <60
5 Accelefated ageing in air, 72+(2) hat 100 °C 6.7
— chamge in hardness, max. limits IRHD +5
— change in tensile strength, max. limits % —20/+40
— chamge in elongation at break, max. limits % -30/+10 —40/+10
6 g(t)r?és relaxation in compression, 100 days at % 6.8 50 55
7 Recovery at low and elevated temperatures 6.9
— at-p5°C? % > 65
—at+J0°C >80
8 Hardngss increase after 168% hat-10°C? | IRHD(}) 6.10 +15 max. +10 max.
9 OzoneJresistance 6.11 No cracking
10 Effect ¢f water (volume change after 168*% R} % 6.12 0/+5
11 Protection against over-extension 6.13
— elongation at which fibre first starts\te act % <2
— elongation at 300 N tensile farce % <2
— tengjle force at which fibre\breaks N > 300
12 FL.m.ctic nal testing fqr cold climates; KN/m 6.14 > 003
minimym compressivedorce
@  These low-femperature'tests are optional in the case of usage in tropical countries.
6.6 Compression setin air

6.6.1 General

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

6.6.2 Compression set at elevated temperature

6.6.2.1 The compression set after 22% h at 70°C shall be determined in accordance with
ISO 815-1:2008 using a type B test piece. Where, however, the cross section is too small to allow type B test
pieces to be taken from the product, the tension set at constant elongation shall be determined using the
method specified in ISO 2285 at a strain of 50 %. The same length of time and the same temperature shall be
used as for compression set.

4 © 1SO 2011 — All rights reserved
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6.6.2.2 The compression set at 70 °C shall conform to the relevant value given in Table 2, line 4. If the
tension set is determined, it shall meet the same requirement.

6.6.3 Compression set at low temperature

6.6.3.1 The compression set after 22 +§ h at low temperature (-25 °C) shall be determined in accordance
with ISO 815-1:2008 using a type B test piece. Where, however, the cross section is too small to allow type B
test pieces to be taken from the product, the tension set at constant elongation shall be determined using the
method specified in ISO 2285 at a strain of 50 %. The same length of time and the same temperature shall be
used as for compression set.

6.6.3.
tensio

e7, line 4. If the

set is determined, it shall meet the same requirement.
6.7 |Accelerated ageing in air

After ggeing the test pieces in air for 72% h at 100 °C by the method specified|in-1SO 188, the changes in
hardngss, tensile strength and elongation at break shall be within the relevant limits given in Table 2, line 5.

6.8 [Stress relaxation in compression

The sfress relaxation shall be determined by method B of 1ISO 3384;2005, using cylindrical tegt pieces after
mechanical and thermal conditioning.

If the ]est piece is taken from a seal, the measurement shallbe carried out as far as possible in the direction of
compiression of the seal in service.

The sfress relaxation after 100 days at 50 °C shall conform to the relevant value given in Table 2} line 6.

6.9 |Recovery at low and elevated temperatures

The recovery at low and elevated temperatures shall be determined in accordance with Annex A. The
recovery at low and elevated temperatures shall conform to the relevant values given in Table 2,|line 7.

6.10 [Low-temperature hardness change

This lpw-temperature requirement is optional in the case of usage in tropical countries.

Wherﬁ applicable, the low-temperature hardness change shall be determined in accordance with the method
iffed in ISO 3387. The increase in hardness, after 168% h at —10 °C, compared with the¢ hardness at
—-10 °C shall conform to the relevant value given in Table 2, line 8.

6.11 |Ozone resistance

6.11.1 The ozone resistance shall be determined by the method for static strain testing specified in
ISO 1431-1, using test pieces taken from the seal and under the following conditions:

— ozone concentration: (50 + 5) pphm;

— temperature: (40 £ 1) °C;

— length of conditioning in the strained state: (72 £ 2) h;
— exposure time: (96 + 1) h;

— elongation for > 35 IRHD but < 75 IRHD: (20 * 2) %;

©1S0O 2011 - All rights reserved 5
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— elongation for > 75 IRHD but < 85 IRHD: (15 £ 2) %;
— standard relative humidity in accordance with ISO 23529.

6.11.2 The ozone resistance shall meet the requirement given in Table 2, line 9.

6.12 Effect of water

6.12.1 The effect of water shall be determined in accordance with ISO 1817 as the change in volume after
immersion in water for 168 *% h at a standard laboratory temperature.

6.12.2 The change in volume shall be within the limits given in Table 2, line 10

6.13 Protegtion against over-extension

6.13.1 This fest applies to preformed joint seals containing a glass reinforcement fibre designed to prevent
over-extensioh of the profile during installation.

6.13.2 The dffectiveness of the protection against over-extension shall be determined‘as follows.

Take from the seal a test piece of length 1 000 mm and mount it at a standard laboratory tempgrature
(see ISO 23529) between two clamps so that the free length between the clamps is 500 mm. Extend the test
piece at 50 mm/min until the glass fibre breaks. The elongation of the fibre at the point at which the fibfe first
starts to act [i.e when the slope of the force/elongation curve changes), the elongation at 300 N apd the
tensile force gt break are determined (see Figure 1).

Y

700

600 \

500 \

400

300

200

100 =

Key

X  elongation, in per cent

Y tensile force, in newtons

@  Tensile force at point when fibre breaks.

b Elongation at point when fibre first starts to act.
¢ Elongation at 300 N.

Figure 1 — Example of force/elongation curve

6 © 1SO 2011 — All rights reserved
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6.13.3 The elongation at the point when the fibre first starts to act, the elongation at 300 N and the tensile
force at the point when the fibre breaks shall conform to the relevant values given in Table 2, line 11.

6.14 Functional testing for cold climates

6.14.1 When the seal is intended to be used in cold climates in which the temperature can go below -25 °C,
the minimum compressive force during compression/expansion and simultaneous temperature cycling shall
be determined in accordance with Annex B.

6.14.2 The compressive force shall conform to the relevant value given in Table 2, line 12.

6.14. . . . ’ i :
for dijt_wensional changes over a broad temperature range, including temperatures as low as ™

context, particular attention should be paid to the cyclic mechanical stresses and to the compres
materjal.

7

71

information:

7.2

reconmmendations given in ISO 2230.

Marking, labelling and storage

Each container of preformed joint seals shall be clearly and indeliblx marked with at leas

the manufacturer's name and address;

—

RHe nominal joint width;

—

He identification number of the seal;

—

He identification number of the rubber compound used in its manufacture;

—

He hardness class;

—

He date of manufacture;
the number and year of publication of this International Standard (i.e. ISO 4635:2011);
glidelines for storage-and disposal.

At all stages detween manufacture and use, the seals shall be stored in accordg

D compensate
30 °C. In this
sion set of the

the following

nce with the

©1S0O 2011 - All rights reserved
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Annex A
(normative)

Recovery at low and elevated temperatures

A.1 Principle

Test pieces {4
low or elevatg

NOTE Thi
stress-relaxatig

A.2 Appar
A.21 Com

polished plat
compression

ken from preformed joint seals are compressed between two parallel plates for a defined {
d temperature. After release, the degree of recovery is determined.

5 procedure is a quick test to check the profile quality in cases when a joint opens whileyin servig
n test (see 6.8) is used to check the long-term behaviour of a profile.

atus and materials

bression-testing machine, meeting the requirements of ISO 5893, with two parallel, flat,
bs made of chromium-plated or stainless steel or another,\corrosion-resistant materia
plates shall be flat to within 0,01 mm.

A.2.2 Stain
corresponds

A.2.3 Measuring device, to measure the dimensions of the’test piece.

A.24 Airo

A.2.5 Enclq

A.3 Proce

A31 Atea
using the stai
use.

For the -25
24 h =15 min
state for 1 h 4

ess-steel spacers, to adjust the distance between the compression plates so f
the normal joint width at the place of use of the seal:

ben, in accordance with ISO 188, that can‘bé maintained at a temperature of (70 £ 1) °C.

psure, that can be maintained at ademperature of (-25 £ 2) °C.

Hure

hless steel spacers,in the compression-testing machine to the normal joint width at the pl

C test, keep the compressed test pieces in the compression-testing machine at —25
and then'‘femove them from the machine and allow them to remain at —25 °C in the re
5 ming

-

me at

e. The

highly
. The

hat it

ch test temperature/three segments, each 125 mm in length, of the seal shall be comprgssed,

ace of

"C for
lieved

For the 70 °

oot at 70

C for

[} nth Aorapracaad o nlaecac—n—th maraccian-tactina—machin
CoL, AUTPY UIC VUITTPTTOoOoTU IToL YITUTO 1T UTC VUTTIVTTOOIUTTILIC Oy TTiavintic at 1v

72 h £ 15 min and then remove them from the compression-testing machine and allow them to remain at a

standard labo

ratory temperature in the relieved state for 1 h + 5 min.

A.3.2 After these times, measure the width of the recovered test piece using the measuring device.

A.4 Calcul

Calculate the

ation and expression of results

degree of recovery as follows:

Recovery (%) = (Recovered section width/original section width) x 100
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