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The Institution desires to call attention to the fact that this 
British Standard does not purport to include all the necessary 
provisions of a contract.

In order to keep abreast of progress in the industries 
concerned, British Standards are subject to periodical review. 
Suggestions for improvements will be recorded and in due 
course brought to the notice of the committees charged with 
the revision of the standards to which they refer.

A complete list of British Standards, numbering over 5000, 
fully indexed and with a note of the contents of each, will 
be found in the British Standards Yearbook, price 20s. The 
BS Yearbook may be consulted in many public libraries and 
similar institutions.

This standard makes reference to the following British 
Standard:
BS 1610. Methods for the load verification of testing 

machines.

British Standards are revised, when necessary, by the issue either 
o f amendment slips or o f  revised editions. It is important that 
users o f  British Standards should ascertain that they are in 
possession o f  the latest amendments or editions.
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METHODS OF TESTING VULCANIZED 
RUBBER

Part A 14. Determination o f modulus in shear of 
rubber (bonded quadruple shear test piece)

F O R E W O R D

This British Standard has been prepared under the authority of the Rubber 
Standards Industry Committee.

It is based on a document* which is now being considered by Technical 
Committee 45—Rubber, of the International Organization for Standardization
a s o ) .

METHOD
1. SCOPE

This British Standard describes the procedure for determining the modulus in 
shear of rubber bonded between four parallel plates.

The method is designed primarily to apply to test pieces prepared in the 
laboratory under standard conditions to provide data for the development and 
control of rubber mixes.

2. PRINCIPLE OF TEST

The test consists in measuring the forces required to obtain a range of pre­
determined shear distortions of a unit of standard dimensions comprising four 
parallelepipeds of rubber symmetrically disposed and bonded to four rigid 
parallel plates, the forces being parallel to the bonding surfaces and, as 
a rule, non»destructive, i.e. of maximum values appreciably lower than the 
bond strength.

3. APPARATUS

3.1 Testing machine. A tensile testing machine conforming to the requirements 
of BS 1610^, Grade B, shall be used; it shall be capable of accurately measuring 
the deformations and registering the applied forces during the test while main­
taining the specified constant rate of separation of the jaws of 25 ±  5 mm per 
minute.

* A t present D raft ISO Recommendation No. 1827. 
t  BS 1610, * Methods for the load verification o f testing machines

4



NOTE. Inertia (pendulum) type dynamometers are apt to give results which dififer because of 
frictional or inertial effects. An inertialess (for example electronic o r optical transducer) type 
dynam onvter gives results which are free from these effects and is therefore to be preferred*

3.2 Fixtures. The fixtures for holding the test pieces in the grips shall be pro­
vided with a universal joint to permit accurate centring of the line of action of 
the applied force,

4. STANDARD TEST PIECE

4.1 Dimensions of test pieces. The standard test piece shall consist of four 
identical parallelepipedic rubber elements 4 ±  0-1 mm thick, 20 i®-, ”im wide 
and 25 ±  0 1  mm long, bonded on each of their two largest opposite faces to 
the mating faces o f four rigid plates of the same width and o f appropriate 
lengths to obtain a symmetrical double sandwich arrangement, means being 
provided at the free external end of each central plate to secure its further assembly 
to the corresponding holding fixture. The thickness of the rigid plates shall be
5 1 0-2 mm. A typical test piece is shown in Fig. 1.

4.2 Preparation of test piece. The standard test piece shall be prepared as 
follows.

4.2.1 Rectangular rigid plates of the standard dimensions shall be prepared.

4.2.2 The plates shall be pj epared and treated in accordance with a normal 
adhesion system.

4.2.3 Unvulcanized rubber blanks shall be cut using a die of such size that a 
limited amount of flash is obtained on moulding.

4.2.4 The rigid plates and rubber blanks shall then be disposed for vulcanization 
in the mould. Moulding may be performed in two different ways:

(1) Compression moulding, where individual rubber blanks treated in 
accordance with the adhesion system used are preassembled in the mould 
between the plates.

(2) Transfer moulding, where a  single rubber blank is transferred into a 
plurality of cavities through appropriate nozzles.

A suitable type of transfer mould accommodating six test parts (24 cavities) 
is shown in Fig. 2.

4.2.5 During the preparation of the test pieces great care shall be taken to 
keep the exposed surfaces of the rubber and plates free from dust, moisture and 
foreign matter. The treated surfaces shall not be touched by hand during 
assembly.

4.2.6 The vulcanization shall be carried out by heating the mould under pressure 
for a definite time at a controlled temperature.
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4.2.7 At the conclusion of the vulcanization, great care shall be taken in removing 
the test pieces from the mould to avoid undue distortion. f

4.3 Number of test pieces. Three test pieces shall be t^ted .

4.4 Conditioning of test pieces. Unless otherwise specified for technical reasons 
the following procedures shall be used: for all test purposes the minimum time 
betvi^een vulcanization and testing shall be 16 hours.

For non-products tests the maximum time between vulcanization and testing 
should be 4 weeks.

For evaluations intended to be comparable, the tests should, as far as possible, 
be carried out after the same time interval.

Prepared test pieces shall be conditioned immediately before testing for a 
minimum of 16 hours at a temperature of 20 ±  2°C (this may be the same 
16 hours as that between vulcanization and testing).

If  a Jower or higher temperature is used the temperature should be selected 
from the following preferred temperatures: —75, —55, —40, —25, —10, 0, 
+40, +50, +70. +85, +100, +125, +150, +175, +200, +250°C and the 
test pieces should be conditioned at the selected temperature for a period of 
time sufficient to reach temperature equilibrium with the testing environment 
immediately before testing.

5. PROCEDURE

The test piece shall be mounted in the testing machine, care being taken to 
ensure freedom of longitudinal self-aligrmient with the direction of force appli­
cation. Prior to actual deformation measurement, at least five steady non­
destructive traction loading and release cycles corresponding to the whole 
range of shear distortions under investigation shall be successively performed in 
order to reach a stabilized stress-strain behaviour of the rubber with regard to 
the so-called ‘ Mullins effect Then the force and deformation measuring 
apparatus shall be set to zero while a slight initial traction force, i.e. 70 n ,  is 
maintained. Increasing steady traction forces shall be immediately applied at the 
rate of separation of the jaws of 25 ±  5 mm per minute until the maximum 
shear distortion under investigation is reached.

The forces corresponding to the predetermined fixed values of deformation 
or alternatively the deformations at predetermined fixed forces shall be recorded.

6. EXPRESSION OF RESULTS

(1) The shear stress, expressed in bars*, is calculated by dividing the applied 
force by the total bonded area of one of the double sandwiches on the corre­
sponding centra] rigid plate, i.e. 2 x  20 x  25 mm®.
•  1 bar =  10* N /m '.



(2) The shear strain is equal to half the actual deformation, in millimetres, 
divided by the thickness of one rubber element (4 mm) i.e., sheer strain

actual deformation
^  2 X 4

(3) The mean shear modulus, expressed in bars*, is, at any value of the 
shear strain, equal to the corresponding shear stress divided by the shear strain.

7. TEST REPORT

The test report shall state:
(1) The results, calculated in accordance with Clause 6 , for the shear modulus 

value at various shear strains. All three sets of test results shall be stated.
(2) Identification of the rubber mix.
(3) Moulding process.
(4) Date of vulcanization.
(5) Date of test.
(6) Time and temperature of vulcanization.
(7) Temperature of test, if other than 20 ±  2®C.
(8) Failure of test part, if any.

• 1 bar =  10® N/m*.
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Including subject index and numerical list of British Standards 205. 
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Drawing practice (SL 37)
Electrical engineering (SL 26)
Farming, dairying and allied interests (SL 31)
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Gas and solid fuel and refractories (SL 2)
Glassware, excluding laboratory apparatus (SL 39)
Heating, ventilating and air conditioning (SL 42)
HospitaJ equipment (SL J8)
Illumination and lighting fittings (SL 14)
Industrial instruments, etc. (SL 17)
Iron and steel (SL 24)
Laboratory apparatus (SL 23)
Leather, plastics, rubber (SL 12)
Local authority purchasing officers' guide (SL 28)
Machine tools (SL 20)
Mechanical engineering (SL 6)
Nomenclature, symbols and abbreviations (SL 29)
Non-ferrous metals (SL 19)
Nuclear energy (SL 36)
Packaging and containers (SL ] 5)
Paints, varnishes, paint ingredients and colours for paints (SL 9) 
Personal safety equipment (SL 30)
Petroleum industry (SL 38)
Printing and stationery, paper and board (SL 22)
Road engineering (SL 32)
Shipbuilding (SL 40)
Textiles and clothing (SL 33)
Welding (SL 7)
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The British Standards Institution was founded in 1901 
and incorporated by Royal Charter in 1929.

The principal objects o f the Institution as set out in 
the charter are to co-ordinate the efforts of producers 
and users for the improvement, standardization and 
simplification of engineering and industrial materials; 
to simplify production and distribution; to eliminate 
the waste of time and material involved in the pro­
duction of an unnecessary variety of patterns and sizes 
of articles for one and the same purpose; to set up 
standards of quality and dimensions, and to promote 
the general adoption of British Standards.

In carrying out its work the Institution endeavours 
to ensure adequate representation of all viewpoints. 
Before embarking on any project it must be satisfied 
that there is a strong body of opinion in favour of 
proceeding and that there is a recognized need to be met.

The Institution is a non-profit-making concern. It 
is financed by subscriptions from members—indivi­
duals, companies, technical and trade associations, and 
other bodies interested in its work, by a Government 
Grant and by the sale of its publications. Membership 
of the Institution confers a number of specific rights 
and privileges- The demands on the services of the 
Institution are steadily increasing and can only be met 
if continuing and increased support is provided by 
those who use British Standards.
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