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National foreword
This revision of this British S tandard has been prepared 
under the direction of the Rubber Standards Com mittee.
It is identical w ith ISO 34-1979 'R ubber, vulcanized -  
D eterm ination 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, com pared w ith the 1972 
edition, are as follows.

(a) Methods are now included for the determ ination of 
tear strength using trouser and angle te s t pieces.
(b) The results are now expressed as force per unit 
thickness of te s t piece (see clause 11), instead of being 
expressed as the force required to  tear a test piece of 
standard thickness.
NOTE. The defin itions given in clause 4  do not reflect this 
change: th is does not affect the va lid ity  o f the test methods, 
however. The need to  revise the wording o f the defin itions is 
being considered at present, and, if  appropriate, an Amendment 
to  this British Standard w ill be issued in due course.

(c) For m ethod C, using a crescent te s t piece, the depth 
to  which the nick is cu t is now 1 mm (see 6.1.4), instead 
of 0.5 mm.

This edition of BS 903 : Part A 3  supersedes the 1972 
edition which is therefore withdrawn.
Terminology and conventions. The te x t of the international 
standard has been approved as suitable for publication as a 
British S tandard w ithout deviation. Some term inology and 
certain conventions are n o t identical w ith those used in 
British Standards; atten tion  is especially drawn to  the 
following.

The comma has been used th roughout as a decimal marker. 
In British Standards it is curren t practice to  use a full point 
on the baseline as the decimal marker.

Wherever the words 'In ternational S tandard ' appear, 
referring to  this standard, they  should be read as 'British 
S tandard '.
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Cross-references
International standard Corresponding British Standard

BS 903 Methods of testing 
vulcanized rubber 

ISO 471-1977 Part A35 : 1978 Standard tem pera­
tures, hum idities and tim es for the 
conditioning and testing of test 
pieces 
(Identical)

ISO 1826-1974 Part A35 ; 1978 Standard tem pera­
tures, humidities and tim es for the 
conditioning and testing of test 
pieces
(National appendix A is technically 
equivalent)

ISO 4648-1978 P a r tA 3 8 : 1978 Determination of
dimensions of test pieces and 
products for test purposes 
(Identical)

ISO 6133-1981* P artA 47  : 1982 Analysis o f m ulti­
peak traces obtained in determ i­
nations of tear strength and 
adhesion strength 
(Identical)

The reference to  ISO 816 relates to  informative m atter only 
and no t to  m andatory requirem ents. Therefore, although 
there is no corresponding British S tandard for ISO 816, the 
validity of this British S tandard is no t affected.

Additional inform ation. The relevant British S tandard 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 measurem ent in 5.3 
corresponds to  grade B in BS 5214 : Part 1.
In UK practice, the standard laboratory tem perature of 
23 ± 2 C is normally chosen for conditioning and testing 
(see 8.2 and clause 9).

•W ith  the publication o f ISO 6133 the fo o tn o t^ ^ c la u s e  2 is no longer applicable.



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 te st methods for the 
determination of the tear strength of vulcanized rubber, namely

— M ethod 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 tem perature 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 controlled. 
In addition, the results obtained are more easily related to  the 
fundam ental 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 C : Using crescent test piece

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

NOTE — A  separate method for the determination o f tear strength of 
small test pieces o f vulcanized rubbers (Delft test piecesi is specified in 
ISO 816.

2 References

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

ISO 816, Vulcanised rubbers — Determination o f tear strength 
o f small test pieces (Delft test pieces).

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

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

ISO 6133, Rubber or plastics -  Methods o f analysis of 
multipeak frsces.

Method B : Procedure (a) : Using angle test 
piece w ithout nick

The test is a combination of tear initiation and propagation. The 
stress Is built up a t 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 com ponents producing (1) initiation and (2) propaga­
tion.[3]

Using angle testMethod B, procedure (b) 
piece w ith 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]

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 te st piece.

The tearing force is applied by means of a tensile .testing 
^m achine, operated without interruption a t 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.

I I  A t present at the stage o f draft.



4 Definitions

For the purpose of this International Standard, the following 
definitions apply.

4.1 tro u se r  te a r  s tre n g th  : The median force calculated in 
accordance with ISO 6133 required to  propagate a cut in a 
specified trouser-shaped test piece by tearing, the force acting 
in a direction substantially in the plane of the cut.

4 .2  u n n ick ed  ang le  te a r  s tren g th  : The maxinr>um force re­
quired to  rupture a specified angle-shaped test piece, the force 
acting in a direction substantially along the length of the test 
piece.

4 .3  n icked  ang le  o r c re sc e n t te a r  s tre n g th  : The max­
imum force required to  cause a nick cut in a specified angle- or 
crescent-shaped test piece to  extend by tearing of the rubber, 
the force acting in a direction substantially normal to  the plane 
of the nick.

5 Apparatus

5.1 Dies

5.1.1 The die used for punching trouser test pieces shall have 
the outline dimensions as shown in figure 1.

5.1.2 The die used for punching angle test pieces shall have 
the dimensions shown in figure 2.

S. 1.3 The die used for punching crescent test pieces shall 
have the dimensions shown in figure 3.

The cutting edges of the dies shall be kept sharp and free from 
ragged edges.

5.2 Nick cutter

A sharp razor blade or a sharp knife free from ragged edges 
shall be used for producing a-cut or a nick in the test piece.

The trouser test piece shall be cut to  a depth of 40 ± 5 mm in 
the direction indicated in figure 1. It is important that the last
1 mm (approximately} of the cut is made with a razor blade or a 
sharp knife.

The essentials of a suitable apparatus for introducing the nick 
required for the nicked angle or crescent test piece are as 
follows :

Means shall be provided for clamping the test piece firmly, 
especially in the region where the nick is to  be introduced. The 
cutting tool, consisting of a razor blade or similar blade, shall be 
clamped in a plane perpendicular to  the major axis of the test 
piece, and positioned so as to  introduce the nick in the ap­
propriate place. The blade clamping device shall permit no 
lateral movement and shall be fitted in guides to  enable the 
blade to  be moved across the test piece with its edge remaining 
perpendicular to  the plane of the test piece. Alternatively, the

blade may be fixed and the test piece arranged to  move in an 
analogous manner. Means shall be provided for fine adjustment 
of the depth of the nick. The adjustment for the position of the 
blade holder and/or the clamped test piece shall be determined 
for each biade by cutting one or tw o preliminary nicks and 
measuring these with the aid of a microscope. The blade shall 
be w etted with water or soap solution prior to  nicking. A 
suitable apparatus for nicking tear test pieces has been describ­
ed in detail in the literature.[4]

To check that the depth of the nick is within the specified limits 
(see 6.1.4), any suitable means may be used, for example, an 
optical projection apparatus. A convenient arrangement is a 
microscope giving at least 10 x magnification fitted with 
travelling stage suitably illuminated. The eyepiece is fitted with 
a graticule or crosswire by which to  record the travel of the 
stage and test piece through a distance equal to the depth of 
the nick. The travel of the stage is calibrated with a stage 
micrometer.

Alternatively, a travelling microscope may be used.

The apparatus shall have an accuracy of measurement of 
0,025 mm or better.

5.3 Testing machine

The machine shall conform to the requirements of national 
standards for verification of testing machines.

It shall be capable of registering the applied forces within 2 % 
during the test while maintaining the specified constant rate of 
separation of the jaws of 100 ± 10 mm/min for the trouser test 
piece and 500 ±  50 mm/min for the angle and crescent test 
pieces. A low inertia machine having autographic recording of 
force is essential when using the trouser test piece.

NOTE -  Inertia (Pendulum) type dynamometers are apt to  give results 
which differ one from another because of frictional and inertial effects. 
A low inertia (for example electronic or optical transducer) type 
dynamometer gives results which are free from these effects and is 
therefore to be preferred.

5.4 Grips

The machine shall be provided with a type of grip, for example 
air-actuated grip, which tightens automatically as the tension 
increases and exerts a uniform pressure across the widened 
end of the test piece. Each grip shall incorporate a means for 
positioning so that the test pieces are inserted symmetrically 
and in axial alignment with the direction of the pull. The depth 
of insertion shall be such that the test piece is adequately grip­
ped, within the parallel portion, when testing angle and cres­
cent test pieces. Trouser test pieces shall be inserted in the 
grips in accordance with figure 4.

6 Test piece

6.1 D im e n s io n s  a n d  p r e p a r a t io n

6.1.1 The test piece shall be cut from a sheet by punching 
with a die, shaped as shown in figure 1, 2 or 3 (the choice



depending upon the selection of the test method), using a 
single stroke of a press; the rubber may be w etted with water or 
soap solution and should be supported on a sheet of slightly 
yielding material (for example leather, rubber belting, or card­
board) on a flat, rigid surface.

6.1.2 The test piece shall, if possible, be taken in such a way 
that the tear strength can be determined in two directions 
which are a t an angle of 90° to  one another. The directions in 
which the test piece is taken shall be indicated so that the effect 
of anisotropy can be assessed.

B.1.3 The thickness of the test piece shall be preferably 
2 ± 0,2 mm and shall be measured in the region of test In ac­
cordance with ISO 4648. No reading shall deviate by more than
2 %  from the value to  be used. If groups of test pieces are be­
ing compared, the median thickness of each group shall be 
within 7,5 % of the grand median thickness of the groups.

6.1.4 The test piece shall be cut to  a  depth as given below by 
the procedure specified in 5.2.

M ethod A (Trouser test piece) — Cut of depth 40 ± 5 mm at 
the centre of the width of the test piece.

Method B, Procedure (b) (Angle test piece) — Nick of depth 
1 ± 0,2 mm at the apex of the internal angle of the test piece.

Method C, (Crescent test piece) — Nick of depth of 
1 ± 0,2 mm at the centre of the concave inner edge of the test 
piece.

6 .2  N u m b e r

At least five te st pieces per sample shall be tested and, where 
possible, five from each of the directions referred to  in 6.1.2.

The cut or nick shall be made after any ageing treatment has 
been carried out.

8 .3  If the test is to  be carried out a t a  temperature other than 
a  standard laboratory temperature, the test pieces shall be con­
ditioned for a period sufficient to  reach substantial temperature 
equilibrium at the test temperature, immediately prior to 
testing. This period shall be kept as short as possible in order to 
avoid ageing the rubber.

9 Temperature of test

The test shall normally be carried out a t a standard laboratory 
temperature of 23 ± 2°C  or 27 + 2°C. specified in 3.2 of 
ISO 471 (1977). W hen other temperatures are required these 
shall be selected from ISO 471.

The same temperature shall be used throughout any one test or 
series of tests intended to  be comparable.

10 Procedure

After conditioning as described in clause 8, immediatety mount 
the test piece in the testing machine (5,3) as described in 5.4, 
Apply a steadily increasing traction force a t a rate of separation 
of the grips of 500 ±  50 mm/m in for angle and crescent type 
test pieces and 100 ± 10 mm/min for trouser test pieces until 
the test piece breaks. Record the maximum force for crescent 
and angle test pieces. When using the trouser test piece make 
an autographic recording of the force throughout the tearing 
process.

11 Expression of results

The tear strength is given, in kilonewtons per metre of 
thickness, by the formula

7 Time-interval between vufcanization and 
testing

The requirements of ISO 1826 apply. The maximum allowable 
period between nicking of test piece and testing shall not ex­
ceed 24 h.

8 Conditioning of test pieces

8 .1  The test pieces shall be protected from light as complete­
ly as possible during the interval between vulcanization and 
testing.

8 .2  The test pieces shall be conditioned, after any prepara­
tion as necessary, a t a standard laboratory tem perature (see 
ISO 471) for at least 3 h before they are cut or nicked. These 
test pieces may be nicked, measured and tested Immediately 
but, if not tested immediately, they shall be kept a t 23 ± 2 ®C 
or 27 ±  2 °C, as the case may be, until tested. If the prepara­
tion involves buffing, the interval between buffing and testing 
shall not exceed 72 h.

where

F  is the maximum force, in newtons, in case of methods B 
and C, and the median force, in newtons, calculated in ac­
cordance with ISO 6133, when using m ethod A;

d  is the thickness, in millimetres, of the test piece.

Determine the median and the range of the values for each 
direction.

Express the results to  the nearest kN/m.

12 Test report

The test report shall include the following particulars :

a) a reference to  this International Standard;

b) the identification of th e  sample;



c) the type of test piece used;

d) the median and range of values of tear strength, in 
kilonewtons per metre, calculated in accordance with 
clause 11, for each direction of all individual results;

e) the median thickness of the test piece;

f) the direction of tension relative to  grain in the rubber;

g) the temperature of test;

h) any special characteristics of the test pieces during the 
te st and their condition after the test, for example direction 
of nick propagation; and for method B, whether nicked or 
unnicked;

i) the date of vulcanization, if known, and the date of 
testing.

D im entiont In m illim etre t

Figure 2 — Angle t«st piece die



Dimensions in m illimetres

Figure 3 — Crescent test piece die

/

Figure 4 —Positioning o f trouser test piece 
in testing nr^echine
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