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Foreword

"This Part of BS 903 has been prepared under the direction
of the Rubber Standards Committee,

A knowledge of the compression stress relaxation of
rubber in various environments, liquid as well as gaseous,
is important for many practical applications, particularly
for rubber mixes to be used for sealing rings.

The test piece geometry given in BS 903 : Part A15 for
compression stress relaxation is not suitable for tests in
liquid environments due to the long time required for the
rubber to reach equilibrium with its environment,

although the definition of stress relaxation is the same.

In this Part of BS 903 two forms of test piece are specified;
both are small rings in one of which the cross section is
square and in the other round. The two test pieces do not
give the same results,

Three methods, A, B and C are described. In method A
the compression is applied, and all counterforce measure-
ments are made, at the test temperature. In method B the
compression is applied at normal laboratory temperature
and all counterforce measurements are made at normal
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laboratory temperature after cooling from the test
temperature. In method C the compression is applied at
normal laboratory temperature and all counterforce
measurements are made at the test temperature.

The three methods do not give the same values of
compression stress relaxation, and therefore different
rubber mixes should only be compared using results
obtained by the same method. The method selected for
use depends upon the purpose of the test. Thus for
fundamental studies and in applications where sealing at
elevated temperatures is a problem, method A may be
preferred; in applications where temperature cycling from
normal to an elevated temperature is a problem, method B
may be preferred; and in applications where sealing at low
temperatures is a problem, method C may be preferred.

The methods in this Part of BS 903 have been submitted
for consideration by Technical Committee 1SO/TC 45,
Rubber and Rubber Products, of the International
Organization for Standardization (1SO).
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British Standard

Methods of testing vulcanized rubber

Part A34. Determination of stress relaxation of rubber rings in compression

1. Scope

This Part of this British Standard describes three methods
for determining the decrease in counterforce exerted by a -
ring specimen of vulcanized rubber which has been
compressed to a constant deformation under specified
conditions of time and temperature.

2. References

The titles of the standards publications referred to in this
Part of this standard are listed on the inside back cover.

3. Definition

For the purposes of this Part of this British Standard the
following definition applies.

compression stress relaxation. The reduction in compression
force, expressed as a percentage of the initial force, which
ocecurs with time after the application of a constant
compressive strain.

4. Test piece

Two types of test piece, designated type 1 and type 2,
respectively, are allowed.

4.1 Type 1. An annular ring of 2.0 ¥ 0.2 mm square
section and 15.0 * 0.5 mm internal diameter, Test pieces
may be prepared by moulding, or by cutting from a sheet
2.0 £ 0.2 mm thick.

Cutting shall be carried out by means of a sharp rotating
circular die or by revolving knives, in both cases lubricated
with soapy water, and brought carefully into contact with
the rubber. Care shall be taken to ensure that the cut
surfaces are perpendicular to the surface of the sheet.

4.2 Type 2. A toroidal ring, the preferred size being that
of code 0146-24 as specified in BS 4518 : 1974 (cress
section 2.40 £ 0,08 mm and internal diameter 14.6 £

0.2 mm).

An alternative and acceptable size of toroidal ring is that
specified as ring size 113 in BS 1806 : 1962, and also in
ISO/R 1078 — 1969 and BS M 48 : 1975. The dimensions
of this ring are 2.616 * 0.076 mm cord diameter and

13.9 £ 0.1 mm internal diameter.

NOTE. O-rings of other dimensions as well as seals or gaskets of
other configurations may be used as non-standard test pieces where
appropriate.

b. Apparatus
The apparatus shall consist of the following items:

(a) compression device for subjecting the test piece to a
known compressive deformation and maintaining this
constant;

(b) force measuring device for determining the counter-
force required to hold the compressive deformation;

(c) environmental chamber to allow the stress relaxation
to take place under prescribed fluids and at given
temperatures;

{d) thermometer (see note to 5.4);

(e} micrometer dial gauge for measuring the axial
thickness (see 6.3.2) and the radial thickness {(see 6.3.3)
of the test piece. '

5.1 Compression device. The compression device shall
consist of two parallel, flat plates of highly polished
chromium plated steel or highly polished stainless steel,
between the faces of which the test piece is compressed.
The finish of the surface of the compression plates shall
have a surface texture value, R,, better than 0.2 pm
(see BS 1134 : Part 1).

The plates shall be sufficiently rigid to withstand the stress
without bending and shall be of sufficient size to ensure

. that the whole of the compressed test piece is within the

area of the plates.

Each plate shall have two through holes, each of about
2 mm diameter, drilled one on each side of the plate
centre, to allow the free circulation of fluid or air within
the volume enclosed by the test piece.

One of the plates shall be rigidly mounted so that it does
not move in any direction under the action of the
compressive force. The other plate shall be able to move
in a practically frictionless manner in one direction only,
i.e. in the direction coincident with the axis of the test
piece, which shall be vertical. )

The device shal! be capable of setting and maintaining
the specified compression during the whole duration of
the test. Suitable means shall be available for the specified

compression to be applied to the test piece within 30s.
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