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National foreword

This revision of this British Standard has been prepared under the direction of the Rubber Standards Committee.

It is identical with ISO 2921-1982 ‘Rubber, vulcanized — Determination of low temperature characteristics —
Temperature-retraction procedure (TR test)’ published by the International Organization for Standardization (1SO).
The main changes incorporated in this revision are as follows.

(a) References are included to other standards concerning general aspects of the preparation, conditioning and cooling
of the test pieces (see ‘Cross-references’ below and clause 2, 4.1, 4.2, 5.1, 5.4.1, 5.4.3 and clause 6).

(b) Provision has been included for decrystallizing test pieces from samples which may have crystallized because of
storage at low temperatures before testing (see 5.4.3).

{c) The mean values of the percentage retractions, instead of the median values, for three determinations, are reported
(see clause 7).

This edition of BS 903 : Part A29 supersedes the 1973 edition which is therefore withdrawn.

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 decimal marker.

Wherever the words ‘International Standard’ appear, referring to this standard, they should be read as ‘British Standard’.

Cross-references

International standards Corresponding British Standards

1ISO 471-1977 BS 903 Methods of testing vuicanized rubber
Part A35 : 1978 Standard temperatures, humidities and times for the conditioning and testing
of test pieces
(Identical)

1SO 1826-1981 BS 903 : Part A35 : 1978 Standard temperatures, humidities and times for the conditioning
and testing of test pieces
(National appendix A is technically equivalent)

1SO 3383-1976 BS 903 : Part A32 : 1977 General directions for achieving elevated or sub-normal temperatures
(ldentical)

1SO 4661-1977 BS 903 : Part A36 : 1978 Preparation of test pieces
(Identical)

Additional information. The temperatures corresponding to 10 % and 70 % retraction, designated TR 10 and TR 70
respectively (see clause 7), are of particular practical importance. The difference between the temperature at which a
vulcanizate retracts 10 % (TR 10) and the temperature at which it retracts 70 % (TR 70) increases as the tendency to
crystallize increases. Further, TR 70 has been found to correlate with low-temperature compression set, while TR 10 has
been found to correlate with brittie points in vulcanizates based on polymers of similar type. For additional information,
reference can be made to the paper by O. H. Smith, W. A. Hermonat, H. E. Haxo and A. W. Meyer, published in
‘Analytical Chemistry’, Vol. 23, No. 2, p.322 (1951).

In UK practice, the standard laboratory temperature is 23 + 2 °C (see 5.4.3 and clause 6).

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 A29. Determination of low temperature characteristics

by temperature-retraction procedure (TR test)

1 Scope and field of application

This International Standard specifies a method for the deter-
mination of the temperature-retraction characteristics of ex-
tended vulcanized rubber.

2 References

IS0 471, Rubber — Standard temperatures, humidities and
times for the conditioning and testing of test pieces.

ISO 1826, Rubber, vulcanized — Time-interval between
vulcanization and testing — Specification.

ISO 3383, Rubber — General directions for achieving elevated
or sub-normal temperatures for tests.

ISO 4661, Rubber — Preparation of test pieces.

3 Principle

Noting the temperature at which a specified retraction occurs
as the temperature is increased at a uniform rate after the rub-
ber test piece has been extended at room temperature and
cooled to a sufficiently low temperature such that retraction
does not occur upon release of the extending force.

NOTE — In addition to the two sizes of standard test piece, other types
of test pieces cut from products are described. These do not necess-
arily give the same values of retraction temperature, and comparison
between the values obtained using different types of test pieces should
be avoided.

4 Apparatus

4.1 Container for coolant, insulated and equipped with an
agitator, a temperature meter and with a device for heating the
coolant in accordance with ISO 3383.

4.2 Coolant, which does not affect the rubber material to be
tested, as prescribed in 1ISO 3383. Among the liquids that have
been found suitable for use at low temperatures are acetone,
methanol, ethanol, butanol/silicone fluid and n-hexane with
crushed dry ice (solid carbon dioxide) added. Care shall be

Full document details: BS 903-A29:1984

taken to avoid polar liquids in combination with polar rubbers or
hydrocarbons in combination with hydrocarbon rubbers.

Gaseous media may be employed as the coolant when the
design of the apparatus is such that tests using it will duplicate
those obtained with liquid media.

4.3 Rack with test piece holders, equipped with a loading
device, holders for one or more test pieces and a locking device
for the upper (movable) test piece holders (see figure 2).

The rack shall be designed to maintain a slight tension (10 to
20 kPa) on the test piece and to permit it to be stretched up to a
maximum of 350 %; the design shall permit the upper test
piece holder to be locked into position at the chosen elongation
and subsequently released. Means shall be provided to enable
the length of the test piece to be read, at any time during the
test, with an accuracy of + 1 mm.

Alternatively, a series of removable scales graduated to allow
the retraction to be read directly as a percentage of the elonga-
tion of the frozen rubber with an accuracy of £ 1 % may be
used.

The movable parts of the apparatus shall be constructed so that
the lowest possible friction occurs.

5 Test piece

5.1 Preparation

Test pieces shall be prepared in general accordance with
1ISO 4661.

5.2 Types

5.2.1 Standard test piece

The standard test piece shall be a strip with enlarged ends for
clamping with dimensions in accordance with figure 1. The
reference length shall be either 100 or 50 mm. The test piece
with reference length 100 mm is preferred for tests with small
elongations and the test piece with reference length 50 mm for
tests with larger elongations. Test pieces shall be cut with a
sharp die from a flat sheet 2,0 + 0,2 mm thick. The sheets may
be prepared by moulding or from finished articles by cutting
and buffing.
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