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IMPORTANT NOTE. Before reading this method it is essential to read the foreword, general introduction and instructions to BS 2782,

issued separately.

0. Introduction

This method is a modification of the three point loading
cross-breaking test described in methods 304A to 304E of
BS 2782 : 1970 which are to be revised. The method is
intended to determine the interlaminar shear strength of
the material.

1. Scope

This method describes a procedure for determining the
apparent interlaminar shear strength of the following rigid
composite materials. '
(a) Composites containing a unidirectional fibrous
reinforcement (including pre-pregs).
(b) Fibre reinforced laminates, the component layers
being in the form of a mat, cloth or woven roving.

2. References

The following standards publications are referred to in this
method.

BS 2782 Methods of testing plastics
Foreword, general introduction and
instructions : 1975

BS 5214  Testing machines for rubbers and plastics

Part 1. Tensile, flexural and compression
machines
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3. Principle

The test is similar, in nature, to the three point loading
method used to determine the cross-breaking strength of
rigid materials (BS 2782 : 1970 : methods 304A to 304E
inclusive). However, a shorter span/depth ratio is adopted
to increase the level of shear stress relative to the flexural
stress in the test pieces.

It is emphasized that the result obtained is not an absolute
figure. For this reason the term ‘apparent interlaminar shear
strength’ is used to define the quantity measured. Test
results from different sized specimens, or from specimens
tested under different conditions, are not directly
comparable.

4. Apparatus

4.1 Testing machine. The compression testing machine
shall be power driven and capable of maintaining the appro-
priate rate of movement as required in clause 8, and in all
cases, a continuous indication of the force applied to the test
piece, preferably recorded autographically with a permanent
indication of the maximum force, shall be provided. The
force scale shall be calibrated by a suitable method to
ensure that the error does not exceed the requirements for
grade A of BS 5214 : Part 1 : 1975.

4.2 Loading member and parallel supports. The loading
member shall have a radius of 3 mm and width not less than
12.7 mm. The parallel supports shall have contact edges of

3 mm radius and length not less than 12.7 mm (see figure 1).
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5. Test piece

The properties of many composite sheet materials vary
according to the geometry of the reinforcing fibres and it
may be necessary to take this feature into account when
choosing the direction of test. For materials containing a
unidirectional reinforcement it is customary to test only in
a direction parallel to the axis of the fibres, but for materials
reinforced with a mat, cloth or woven roving, it is usual to
cut two groups of test pieces with their major axes respec-
tively parallel and perpendicular to the direction of some
feature of the sheet which is either visible or inferred from
a knowledge of the method of its manufacture.

For a particular test the direction of testing is the direction
of the long axis of the test piece.

Use test pieces in the form of rectangular bars of uniform
thickness and of the following dimensions.

Thickness (mm) Overall Width
min. max. length (mm)
Materials with 2 3* Six times 102
unidirectiona! the mean
reinforcement thickness
Fibrous reinforced |2 5 Six times 10+2
laminates (mat, the mean
cloth or woven thickness
roving)

The thickness of the test piece for fibrous reinforced lami-
nates shall be the thickness of the material under test. Where
this exceeds 5 mm it is permissible, where specified in the
material specification, to reduce the thickness to 5 mm by
machining the face of the test piece which will be subjected
to longitudinal compression.

The thickness at any point along the length shall be within
* 2 % of the mean thickness for moulded test pieces and

+ 5 % of the mean thickness for test pieces fabricated by
any other technique.

At least 5 test pieces shall be tested in each of the required
directions of testing.

6. Preparation of test pieces

Machine the test pieces from a mouided blank or sheet. If
laminated test pieces have to be reduced in thickness,
accomplish this by machining the face of the test piece
that will be subjected to longitudinal compression.

The speed of the machining depends on the material being
tested and wherever possible the speeds should be based on
the details given in the appropriate British Standard cover-
ing the material or on the recommendations put forward by
the manufacturer. Ensure that the test pieces are not over-
heated during machining, and, if a coolant is used, that it
does not have a deleterious effect on the test piece. Ensure
that all surfaces (including the ends) of a test piece are free
from visible flaws, scratches or imperfections. Marks left by
machining operations or, in the case of coarse laminates,
loose fibre ends, may be smoothed with fine abradants used
in place of the cutting tool. In all machining operations,
precautions shall be taken against inhalation of dust and the
incidence of skin irritation.

7. Conditioning

Condition the test pieces after any required annealing or
normalizing treatment. Unless a separate conditioning

clause is referred to in the material standard, the conditioning
procedure A specified in BS 2782 : Foreword, introduction
and general instructions : 1975 should be adopted. However,
where it is known that the materials are not sensitive to
changes in humidity, procedure B may be used. Except
when testing at elevated or low temperatures, maintain the
test temperature and humidity within the specified limits
used for conditioning.

8. Procedure

Measure the width and thickness of the test piece to the
nearest 0.02 mm. Place it symmetrically across the two
parallel supports with an unmachined surface in contact
with the supports. (See figure 1.) Set the distance between
the centres of the supports at five times the measured
thickness of the test piece (£ 5 %). Apply a force uniformly
across the width of the test piece by means of the loading
member, parallel with and midway between the supports.
Increase the force steadily from zero by relative movement
of the loading member and supports; the rate of movement
shall be 1 mm/min (* 50 %). Record the maximum force
(F) sustained by the test piece. Normally the test pieces will
fail in one of the shear modes shown in figure 2. Test pieces
that fail in some other manner such as that shown in

figure 2(f) shall not be deemed to have failed in shear and
the report shall be suitably annotated.

9. Calculation and expression of results

9.1 Calculate the apparent interlaminar shear strength of
the test piece using the following equation:

0.75 F
S= %4
where
S is the apparent interlaminar shear strength (in MPa);
F is the force at fracture {in N);
b is the width of test piece {in mm);
d s the thickness of test piece (in mm).

9.2 Report the apparent interlaminar shear strength of the
material under test as the arithmetic mean of the apparent
interlaminar shear strengths of each set of five test pieces.
In cases where tests have been carried out on the material
in different directions, calculate and report a result for each
direction.

10. Test report

The test report shall include the following particulars.
(a) A complete identification of the material tested,
including type, source, manufacturer’s code number,
type and percentage content of reinforcement and
previous history.
(b) A reference to this British Standard method
(i.e. BS 2782 : Method 341A : 1977).
(c) The conditioning and test atmosphere used.

(d) The dimensions of the test piece and method of
preparation.

*When testing unidirectional composites, the thickness is limited to a maximum of 3 mm to minimize compressive camane. Docu m ents
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