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National foreword

This British Standard has been prepared under the direction of the Rubber Standards Committee. It is identical with
1ISO 1431/2-1982 ‘Rubber, vulcanized — Resistance to ozone cracking — Part 2 : Dynamic strain test’ published by the
International Organization for Standardization (1SO).

A static strain test for determining resistance to ozone cracking is described in BS 903 : Part A43 which is identical

with 1SO 1431/1.

Warning note on toxicity

Attention is drawn to the highly toxic nature of ozone. Guidance Note EH15/78, published by the Health and Safety
Executive in 1978, gives threshold limit values (TLV) for chemical substances in the workroom environment.

The recommended TLV for ozone is 0.1 ppm (parts ozone per million parts air by volume), i.e. 0.1 ppm is the maximum
average concentration that workers may safely be exposed to during a normal working week. However, it is essential that
efforts be made to minimize exposure at all times, and 0.1 ppm should be regarded as an absolute maximum concen-
tration and the maximum average concentration should be appreciably lower.

NOTE. For the purposes of this warning note only, the TLV for ozone has been expressed in ppm in accordance with the convention

in quoting TLV’s. Units of pphm are used elsewhere in this standard since this is normal practice in the rubber industry.

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in
British Standards; attention is drawn especially to the following.

The comma has been used as a decimal marker. In British Standards it is current practice to use a full point on the
baseline as the decimai marker.

Wherever the words ‘this part of 1ISO 1431’ appear, referring to this standard, they should be read as ‘this Part of BS 903".

Cross-references

International standard Corresponding British Standard
BS 903 Methods of testing vulcanized rubber

1SO 37-1977 Part A2 : 1971 Determination of tensile stress-strain properties
{Technically equivalent)

ISO 471-1977 Part A35 : 1978 Standard temperatures, humidities and times for the conditioning
and testing of test pieces
{Identical)

1ISO 1431/1-1980 Part A43 : 1982 Determination of resistance to ozone cracking (static strain test)
(Identical)

ISO 4661-1977 Part A36 : 1978 Preparation of test pieces
(Identical)

Itis intended that the international standard for the reference method for estimating the ozone concentration

(ISO 1431/3, as referred to in clause 1 and in 5.4), at present in course of preparation, will be implemented as a

British Standard as BS 903 : Part A45. Until the reference method for estimating the ozone concentration is published,
any suitable titrimetric or instrumental method may be used, although it will not be possible to calibrate such methods
against the reference method. It is emphasized that details of the method of estimation of ozone concentration should
be included in the test report (see clause 11, item c) 1)).

Additional information. In UK practice, the standard laboratory temperature is 23 = 2 °C (see clause 7).
Compliance with a British Standard does not of itself confer immunity from legal obligations.
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British Standard

Methods of testing vulcanized rubber

Part Ad4. Determination of resistance to ozone cracking {dynamic strain test )

1 Scope and field of application

This part of ISO 1431 specifies a method intended for use in
estimating the resistance of vulcanized rubbers to cracking
when exposed, under dynamic tensile strain, to air containing a
definite concentration of ozone and at a definite temperature in
circumstances where the effects of direct light are excluded.

Great caution is necessary in attempting to relate standard test
results to service performance since the relative ozone
resistance of different vulcanizates can vary markedly accord-
ing to the conditions, especially ozone concentration and
temperature. In addition, tests are carried out on thin test
pieces deformed in tension and the significance of attack for
articles in service may be quite different owing to the effects
of size and of the type and magnitude of deformation.
Explanatory notes on the nature of ozone cracking are given in
the annex.

Methods for determining resistance to ozone cracking under
static strain conditions are specified in ISO 1431/1. A reference
method for estimating the ozone concentration will form the
subject of 1ISO 1431/3.

2 References

IS0 37, Rubber, vulcanized — Determination of tensile stress-
strain properties.

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

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

ISO 4661, Rubber — Preparation of test pieces.

3 Definition

For the purposes of this part of ISO 1431, the following defini-
tion applies.

dynamic strain : A strain (normally a tensile strain) with a
sinusoidal nature varying with time at some selected repetition
rate or frequency.

The maximum strain and the repetition rate are used to describe
the dynamic strain conditions.
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4 Principle

Exposure of test pieces, either under continuous dynamic strain
or under alternate periods of dynamic and static strain, in a
closed chamber at a constant temperature, to an atmosphere
containing a fixed concentration of ozone. Examination of the
test pieces for cracking at certain intervals.

Two alternative evaluation procedures are described for
selected values of ozone concentration and exposure
temperature :

a) Determination of the presence or absence of cracks
after exposure for a fixed period of time at a given dynamic
strain or combination of dynamic and static strains.

b) Determination of the time to the first appearance of
cracks at any given dynamic strain or combination of
dynamic and static strains.

5 Apparatus (see the figure)

5.1 Test chamber.

This shall be a closed, non-illuminated chamber, ther-
mostatically controlled to within + 2°C of the test
temperature, lined with, or constructed of, a material (for ex-
ample aluminium) that does not readily decompose ozone.
Dimensions shall be such that the requirements of 5.5 are met.
The chamber may be provided with a window through which
the surface of the test pieces can be observed.

5.2 Source of ozonized air.

Either of the following apparatus may be used :
a} an ultra-violet lamp;
b) a silent discharge tube.

The use of oxygen is necessary when using the discharge tube
in order to avoid the formation of nitrogen oxides. The ozoniz-
ed oxygen or air may be diluted with air to attain the required
ozone concentration. Air used for generation of ozone or dilu-
tion shall first be purified by passing it over activated charcoal
and shall be free from any contaminants likely to affect the
ozone concentration, cracking or estimation of ozone.
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