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National foreword

This Part of BS 903 has been prepared under the direction of the Rubber Standards Committee. It is identical with
1ISO 133-1983 ‘Rubber, vulcanized — Determination of crack growth {De Mattia)’, published by the International
Organization for Standardization (1SO).

This edition of BS 903 : Part A11 supersedes BS 903 : Part A11 : 1976, which is withdrawn.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 ‘Part of BS 903’

Cross-references

International standards Corresponding British Standards
BS 903 Methods of testing vulcanized rubber

1SO 132-1983 Part A10 : 1984 Determination of flex cracking (De Mattia)
(Identical)

1ISO 471-1984 Part A35 : 1985 Temperatures, humidities and times for conditioning and testing of test pieces
(identical)

The Technical Committee has reviewed the provisions of ISO 1826-1981, to which reference is made in the text, and has
decided that they are acceptable for use in conjunction with this standard,

The new edition of ISO 3383, referred to in 4.3, is at present at the stage of draft and has no corresponding British
Standard. A related British Standard is BS 903 ‘Methods of testing vulcanized rubber’ Part A32 : 1977 ‘General directions
for achieving elevated or sub-normal temperatures’ which is identical to 1SO 3383-1976,

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 A11. Determination of crack growth (De Mattia)

0 Introduction

Repeated bending or flexing of a rubber vulcanizate causes
cracks to develop in that part of the surface where tension
stress is set up during flexing or, if this part of the surface con-
tains a crack or cut, causes this to extend in a direction perpen-
dicular to the stress. Certain soft vulcanizates, notably those
prepared from styrene-butadiene rubber, show marked
resistance to crack initiation, but it is possible for these
vulcanizates to have a low resistance to growth (propagation)
of cracks or cuts. {t is important, therefore, to measure both
the resistance to crack initiation by flexing and the resistance to
crack propagation. A method for determining the resistance to
crack initiation by flexing is given in 1ISO 132,

NOTE — The presence of significant amounts of ozone in the
laboratory atmosphere affects the results. Periodic checks are advised
in order to ensure that the ambient ozone concentration is preferably
less than 1 pphm (part per 100 million) parts of air.

1 Scope and field of application

This International Standard specifies a method of test intended
for use in comparing the resistance of rubbers to the growth of
cracks, when subjected to repeated flexing on the De Mattia-
type machine. For this purpose, a prescribed cut is made in the
test piece to initiate cut growth.

2 Referegces

ISO 132, Rubber, vulcanized — Determination of flex cracking
(De Mattia).

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

ISO 1826, ARubber, vuicanized — Time-interval between
vulcanization and testing — Specification.

ISO 3383, Rubber — General directions for achieving elevated
or subnormal temperatures for test purposes.1)
3 Apparatus

The essential features of the De Mattia-type machine are as
follows :

Stationary parts, provided with grips for holding one end of
each of the test pieces in a fixed position, and similar but

1) At present at the stage of draft. (Revision of ISO 3383-1976.)
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reciprocating parts for holding the other end of each of the
test pieces. The travel is 57 * 25 mm and is such that the max-
imum distance between each set of opposing grips is
75 * ) mm (see figure 1).

The reciprocating parts are so arranged that their motion is
straight, and in the direction of, and in the same plane as, the
common centre line of each opposing pair of grips. The planes
of the gripping surfaces of each opposing pair of grips remain
parallel throughout the motion.

The eccentric which actuates the reciprocating parts is driven
by a constant-speed motor to give 5,00 + 0,17 Hz, with suf-
ficient power to flex at least six, and preferably tweive, test
pieces at one test. The grips hold the test pieces firmly, without
undue compression, and enable individual adjustment to be
made to the test pieces to ensure accurate insertion.

For testing at elevated temperatures, the machine may be
enclosed in a chamber with temperature control near the centre
of the test piece to + 2 °C, if necessary, by using an air cir-
culator.

NOTE — It is useful to arrange the test pieces in two equal groups, so
that one group is being flexed while the other group is being straight-
ened, thus reducing the vibration in the machine.

4 Test piece

4.1 Form and dimensions

The test piece shall be a strip with a moulded groove, as shown
in figure 2. The strips may be moulded individually in a
multiple-cavity mould or may be cut from a wide slab having a
moulded groove.

The groove in the test piece shall have a smooth surface and
shall be free from irregularities from which cracks may start
prematurely. The groove shall be mouided into the test piece
or slab by a half-round ridge in the centre of the cavity. This
half-round ridge shall have a radius of 2,38 + 0,03 mm. The
moulded groove shall be perpendicular to the direction of
calendering.

The results shall be compared only between test pieces having
thicknesses agreeing within the tolerances, when measured
close to the groove, because the results of the test are depen-
dent upon the thickness of the test piece.
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