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INTERNATIONAL STANDARD

1SO 4635-1982 (E)

Rubber, vulcanized — Preformed compression seals for
use between concrete motorway paving sections —

Specification for material

1 Scope and field of application

This International Standard specifies requirements for material
for pre-formed vulcanized rubber seals used between concrete
motorway paving sections. It does not cover design or dimen-
sions of seals, but tolerances of the seals should be described in
accordance with 1ISO 3302.

NOTE — This International Standard is based on experience with
chloroprene rubber. Work is in pragress 'to take)account of material
development in this field. (See second footnote to the table of re-
quirements.)

2 References

1ISO 37, Rubber, vulcanized — Determination of-tensile-stress-
strain properties.

ISO 48, Vulcanized rubbers — Determination of hardness
(Hardness between 30 and 85 IRHD).

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

ISO 471, Rubber — Standard temperatures, humidities and
times for the conditioning and testing of test pieces.

ISO 815, Rubber, vulcanized — Determination of compression
set under constant deflection at normal and high temperatures.

1SO 1431/1, Rubber, vulcanized — Resistance to ozone crack-
ing — Part 1 : Static strain test.

ISO 1817, Vulcanized rubbers — Resistance to liquids —
Methods of test.

1SO 3302, Rubber — Dimensional tolerances of solid moulded
and extruded products.

ISO 3387, Rubbers — Determination of crystallization effects
by hardness measurements.

ISO 4661, Rubber — Preparation of test pieces.

3 Materials and workmanship

3.1 All materials and workmanship shall be in accordance
with good commercial practice.

3.2 The materials for the seals shall be made from an ozone-
resistant rubber and shall not depend for ozone resistance
solely on surface protection which can be removed by abra-
sion, detergents or other means.

3.3 When examined visually, the joints shall be free from
porosity, significant surface defects and irregular dimensions,
particularly on the sealing surfaces.

3.4 The material shall be black.

4 Test pieces

Test pieces shall be cut from finished products in accordance
withdSO 4661.

If the test pieces specified in a particular test method cannot be
prepared from the finished products, they shall be taken from
moulded test slabs of suitable dimensions, made from the same
batch of material as used for the product, and vulcanized under
conditions which are comparable with the conditions used in
production.

5 Requirements

5.1 Hardness

When determined in accordance with the method specified in
ISO 48, the hardness shall comply with the requirements of the
table.

5.2 Tensile strength and elongation at break

When determined in accordance with the method specified in
ISO 37, using preferably a type 2 dumb-bell test piece, the ten-
sile strength and elongation at break shall comply with the re-
quirements of the table.

5.3 Compression set

When determined in accordance with the method specified in
ISO 815 and using the small test piece, the compression set
after 24 _ gh at 100 °C shall comply with the requirements of
the table.
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5.4 Accelerated ageing

After ageing test pieces in air for 72 _ 9 h at 100 °C by the
method specified in ISO 188, the change in hardness, tensile
strength and elongation at break shall comply with the re-
quirements of the table.

5.5 Ozone resistance

When tested in accordance with the method specified in
ISO 1431/1, test pieces shali show no cracks after 96 h at
40 °C, under 20 % elongation, and at an ozone concentration
of either (0,5 + 0,05) x 10-6 (V/ V) (50 pphm) or (2,0 £+ 0,2)
x 10-6 (V/ V) (200 pphm) as agreed by the parties concerned.

NOTE — The ozone concentration of 200 pphm is intended for seals
used in those regions where there is a high atmospheric ozone concen-
tration due to pollution and other environmental factors.

5.6 Low temperature hardness change

When determined in accordance with the method specified in
ISO 3387, the increase in hardness, after 7 days at —10 °C,
above the initial hardness at —10 °C shall comply with the
requirements of the table.

5.7 Change in volume after immersion in water

When determined in accordance with the method specified in
ISO 1817, the change in volume after immersion in water for 7
days at standard laboratory temperature shall comply with the
requirements of the table.

5.8 Recovery test on finished seals

When determined in accordance with the method specified in
the annex, the recovery under 50 % deflection after 72 _ gh
at —10°C, 24 _ h at —25°C and 72 _ Jh at 100 °C shall
comply with the requirements of the table.

Table — Requirements

Property Units Requirements

Nominal hardness IRHD 55 60 65 70
Tolerance on nominal hardness IRHD +5 +5 +5 +5
Tensile strength, min. MPa 12 12
Elongation at break, min. % 250 200
Compression set, after 24 _ g h at 100 °C, max. % 40 40
Ageing resistance : maximum change from unaged values
after ageing for 72 _ 9 h at 100 °C :

— hardness IRHD 0to +12 0to +12

— tensile strength % -20 -20

— elongation at break % -25 -25
Ozone resistance, under 20 % elongation,
for 96 h at 40 °C

— normal conditions; 50 pphm ozone No cracking No cracking

— severe conditions; 200 pphm ozone No cracking No cracking
Hardness increase, after 7 days at — 10 °C, max.* IRHD 15 10
Change in volume after immersion in water,
for 7 days at standard laboratory
temperature, max. % Oto +5 Oto +5
Recovery of finished seal,**
under 50 % deflection :

— after72 _Jhat —10 °C, min.* % 88 88

— after24 _Jhat —25°C, min.* % 83 83

— after 72 _ ‘Z’h at 100 °C, min. % 85 85

*  These low temperature tests are optional in the case of usage in tropical countries.

**  These limits are based on experience with chloroprene rubber. They may not be suitable for other polymers in use. For these, the limits shall be

agreed between the interested parties.
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Annex

Determination of recovery

A.1 Principle

Determination of the ability of pre-formed seals to recover after
being compressed under specified conditions.

A.2 Test pieces

Test pieces of length of 125 mm shall be cut from the finished
seal. Each test piece shall be used once only. When making
tests at low temperatures, the test pieces may be lightly dusted
with talc.

A.3 Procedure

Carry out the test in accordance with ISO 815, but with the
following additions.

A.3.1 Measure the width in the middle of the test piece with
the pressure foot well centred on the top longitudinal edge and
the place of measuring marked on the test piece so that
measurement before and after compression is made at the iden-
tical position.

A.3.2 Prior to compression, place the test piece’in'a'horizon-
tal position such that the plane through both edges of the top
surface of the seal is perpendicular to the compression plates.
As the test piece is being compressed, the top surface of the
seal should fold inward towards the centre of the test piece.
Compress to 50 % of the original width.

A.3.3 For tests at — 10 °C, place a clamp assembly contain-
ing the compressed test piece in a refrigerated box and main-
tain it at a temperature of —10 °C for 72 _ gh. Then unclamp
the test piece and allow it to recover for 1h
at —10 °C. Measure the recovered width.

A.3.4 Fortests at —25 °C, place a clamp assembly contain-
ing the compressed test piece in a refrigerated box and main-
tain it at a temperature of —25 °C for 24 _ g h. Then unclamp
the test piece and allow it to recover for 1h
at — 25 °C. Measure the recovered width.

A.3.5 Fortestsat 100 °C, place a clamp assembly containing
the compressed test piece in an oven and maintain it at a
temperature of 100 °C for 72 _ gh. Do not preheat the clamp
assembly. Unclamp the test piece and allow to cool at the stan-
dard laboratory temperature (see 1ISO 471) on a wooden sur-
face for 1 h. Measure the recovered width.

A’4) Calculation

Calculate the test piece recovery R, expressed as a percentage,
by the formula

W
=2 % 100
W1

where
wy is the original width;

w, is the recovered width.
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