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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 1ISO 34-1979 ‘Rubber, vulcanized —
Determination of tear strength (trouser, angle and crescent
test pieces)’, as corrected by an Erratum issued in 1981,
published by the International Organization for
Standardization (ISO).

The major changes in this revision, compared with the 1972
edition, are as follows.

(a) Methods are now included for the determination of
tear strength using trouser and angle test pieces.

(b) The results are now expressed as force per unit
thickness of test piece (see clause 11), instead of being
expressed as the force required to tear a test piece of
standard thickness.

NOTE. The definitions given in clause 4 do not reflect this
change; this does not affect the validity of the test methods,
however. The need to revise the wording of the definitions is
being considered at present, and, if appropriate, an Amendment
to this British Standard will be issued in due course.

(c) For method C, using a crescent test piece, the depth
to which the nick is cut is now 1 mm (see 6.1.4), instead
of 0.5 mm.

This edition of BS 903 : Part A3 supersedes the 1972
edition which is therefore withdrawn.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 especially drawn to the
following.

The comma has been used throughout 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’.

*With the publication of ISO 6133 the footnote in clause 2 is no longer applicable.
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Cross-references
Corresponding British Standard

BS 903 Methods of testing
vulcanized rubber

Part A35 : 1978 Standard tempera-
tures, humidities and times for the
conditioning and testing of test
pieces

(ldentical)

Part A35 : 1978 Standard tempera-
tures, humidities and times for the
conditioning and testing of test
pieces

(National appendix A is technically
equivalent)

Part A38 : 1978 Determination of
dimensions of test pieces and
products for test purposes
(ldentical)

Part A47 : 1982 Analysis of multi-
peak traces obtained in determi-
nations of tear strength and
adhesion strength

(ldentical)

The reference to 1SO 816 relates to informative matter only
and not to mandatory requirements. Therefore, although
there is no corresponding British Standard for 1SO 816, the
validity of this British Standard is not affected.

Additional information. The relevant British Standard for
verification of testing machines, referred to in 5.3, is

BS 5214 ‘Testing machines for rubbers and plastics’

Part 1 : 1975 ‘Tensile, flexural and compression machines’.
The accuracy specified for force measurement in 5.3
corresponds to grade B in BS 5214 : Part 1.

In UK practice, the standard laboratory temperature of
23 2 °C is normally chosen for conditioning and testing
(see 8.2 and clause 9).

International standard

ISO 471-1977

ISO 1826-1974

1SO 4648-1978

ISO 6133-1981™
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British Standard

Methods of testing vulcanized rubber

Part A3. Determination of tear strength (trouser,
angle and crescent test pieces)

1 Scope and field of application

This International Standard specifies three test methods for the
determination of the tear strength of vulcanized rubber, namely

— Method A, based on the use of a trouser test piece;

— Method B, based on the use of an angle test piece,
with or without a nick of specified depth;

— Method C, based on the use of a crescent test piece.

The value of tear strength obtained depends on the shape of
the test piece, speed of stretching and temperature of test. It
may also be susceptible to grain effects in vulcanized rubber.

Method A : using trouser test piece

Method A, using the trouser test piece, is preferred because it
is not sensitive to the length of the cut, unlike the other two
test pieces in which the nick has to be very closely controlied.
In addition, the results obtained are more easily related to the
fundamental tear properties of the material and are less sen-
sitive to modulus effects (provided that the leg extension is
negligible) and the rate of propagation of the tear is directly
related to the rate of grip separation. However, all the methods
are reasonably satisfactory in respect of reproducibility and
practicability.{1].

Method B : Procedure (a) : Using angle test
piece without nick

The test is a combination of tear initiation and propagation. The
stress is built up at the base of the angle until it is sufficient to
initiate a tear and then further stresses propagate this tear. But
it is only possible to measure the overall force required to rup-
ture the test piece, and therefore, the force cannot be analysed
into two components producing (1) initiation and (2) propaga-
tion.[3]

Method B, procedure (b) : Using angle test
piece with nick
This test measures the force required to propagate a nick

already produced in the test piece. The rate of propagation is
not directly correlated with the jaw speed.[2]

1) At present at the stage of draft.
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Method C : Using crescent test piece

This test also measures the force required to propagate a nick
already produced in the test piece and the rate of propagation is
not correlated with the jaw speed.

NOTE — A separate method for the determination of tear strength of
small test pieces of vulcanized rubbers (Delft test pieces) is specified in
1SO 816.

2 References

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

IS0 816, Vulcanised rubbers — Determination of tear strength
of small test pieces (Delft test pieces).

1ISO 1826, Rubbers — Time-lapse between vulcanization and
testing.

ISO 4648, Rubber, vulcanized — Determination of dimensions
of test pieces and products for test purposes.

ISO 6133, Rubber or plastics — Methods of analysis of
multipeak traces.1)

3 Principle

The test consists in measuring the force required to completely
tear the specified test piece, in continuation of the cut or nick
already produced in the test piece or, in the case of method B,
procedure (a), completely across the width of the test piece.

The tearing force is applied by means of a tensile testing
machine, operated without interruption at a constant rate of
traverse until the test piece breaks. Dependent upon the
method employed, the maximum or median force achieved is
used to calculate the tear strength.

No correlation between data obtained by the alternative test
pieces is implied.
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