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Testing methods for in-plane shear K 7079-1991

properties of carbon fiber reinforced
plastics by * 45° tension method
and two pairs of rails method

1. Scope

This Japanese Industrial Standard specifies the methods for testing the
in-plane shear properties of carbon fiber reinforced plastics (hereafter referred to
as the "CFRP") by % 45° tension method and two pairs of rails method.

Remarks 1. This testing method covers the determination of the in-plane
shear strength, in-plane shear strain at failure, in-plane shear
modulus of elasticity, in-plane shear stress - strain curve of
CFRP.

. 2. The units and numerical values given in { } in this Standard
are based on the conventional unit system and are appended
informative reference.

3. Applicable Standards to this Standard are shown in the following.
JIS B 7502 Micrometer Callipers for External Measurement
JIS B 7507 Vernier Callipers
JIS K 6900 Glossary of Terms Used in Plastic Industry

JIS K 7072 Preparation of Carbon Fibre Reinforced Plastic
Panels for Test Purpose

JIS K 7100 Standard Atmospheres for Conditionihg and Testing
of Plastics

. JIS Z 8401 Rules for Rounding off of Numerical Values
2. Definitions

For the main terms used in this Standard the definition in JIS K 6900 apply,
and the rest of the terms shall be as follows.

(1)  in-plane shear strength The in-plane shear strength obtainable when the
maximum in-plane shear load is devided by the original cross-sectional area
of test specimen. It should be noted, however, that in the method B this
is the value obtainable when the maximum in-plane shear load applied to

test specimen is devided by the cross-sectional area of the face of laminate
of test specimen.

(2) in-plane shear strain Strain caused by in-plane shear stress applied to
test specimen.

(3) in-plane shear strain at failure In-plane shear strain corresponding to the
maximum in-plane shear load.
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(4)  in-plane shear modulus of elasticity The ratio between increment in
stress and increment in strain in the region where both in-plane shear
stress and in-plane shear strain are proportional relationship to each other.
In case no proportional relationship exists between stress and strain, this
value shall be obtained from the tangential gradient in the initial part
of deformation.

(5)  in-plane shear In-plane shear where the direction of elastic principal axis
is always parallel to elasitic principal axis in the plane or the laminated
plate on which in-plane shear stress works.

3. Type of testing methods

3.1 Method A The method A applied for orthotropic CFRP laminate and known
as * 45° method.

Informative reference: Due to procedual simplicity, the method has been
used commonly. When this method applied for
unidirectional fiber reinforced laminate, shall pay ‘
care for the possibility that the tensile failure
which is at perpendicular to the direction of fiber
may occur at first.

3.2 Method B The method B is not only applicable for orthotropic CFRP
laminate but also for those laminate which can be considered to have in-plane
isotropic property from a macroscopic viewpoint. This method is normally called
Rails method.

Informative reference: Since a special kind of supporting fixture for test
specimen is required in the test, both preparation
of test specimen and operational method become
somewhat complicated. However, the method has
a feature that stable test results can be obtained
as an in-plane shear takes place relatively easily.

4.  Conditioning of test specimens and test temperature and humidity

4.1 Conditioning of test specimen The test specimen shall be conditioned at .
a standard temperature grade 2 and a standard humidity grade 2 [temperature
23 * 2°C and relative humidity (50 *+ 5) %] for 48 h or longer before test in
accordance with JIS K 7100, unless otherwise specified.

4.2 Test temperature and humidity The test shall be conducted at the
temperature and humidity specified in 4.1 [temperature 23 * 2°C and relative
humidity (50 * 5) %], unless otherwise specified.

5. AEEaratus

5.1 Testing machine The testing machine shall operate at a constant speed
of cross-head inspective of loading motion and comprise the following devices.

(1)  Supporting fixture This supporting fixture shall satisfy the conditions
described below. :
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(1.1) Method A  The supporting fixture for method A is composed of two
metal pieces and shall be able to firmly hold test specimen to both
movable and fixed portion of testing machine.

In this case, autocenter adjustable type (universal joint type) is
preferable. The fixing plate shall be able to keep a certain level
of tightening pressure for test specimen to prevent slipping of test
specimen, or it is desirable that the fixing plate is able to increase
its tightening pressure for test specimen with increase of load.

(1.2) Method B  The supporting fixture for method B is composed of
load-transferring device is used for holding test specimen and inducing
shear deformation .in its measuring part. Two sets of a pair of metal
supporting fixture are used to fix test specimen to the load-trans-
ferring device. An example of load-transferring device is shown in
Fig. 1 while an example of connecting plate and fixture in Fig., 2.

Remarks: In the method B, when 45° crossply laminate or high
‘ strength CFRP laminate such as woven fabric material are
tested, the thickness of test specimen shall be reduced.
If it is not possible, the strength of all the parts com-
prising load-transferring device shall be increased somewhat.

Fig. 1. Example of load-transferring device in the in-plane
shear test by the method B
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Remarks: Fig. 4 should be referred to for the shape and dimensions
of the test specimen.
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Fig. 2. Example of connecting plate and fixture in the in-plane

Remarks:

shear test by the method B
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A pair of connecting plates and two pairs of supporting

fixtures are used.
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