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JAPANESE INDUSTRIAL STANDARD JIS

Testing method for compression K 7089-1996

after impact properties

of carbon fibre reinforced plastics

1. Scope This Japanese Industrial Standard specifies the testing method for
determining the compression characteristics after impact of the carbon fibre rein-
forced plastics (hereafter referred to as “CFRP”) which, being pseudo-isotropic,
has been reinforced by orienting continuous carbon fibre having elastic modulus

of 200 GPa or more.

Remarks 1. This testing method shall be applied only for the CFRP lami-
nated products manufactured by laminating mainly prepreg or
the similar laminated plate, and not for other moulding products.

2. This testing method can be used to obtain the data of material
characteristics for preparing material specifications, evalua-
tions, researching development, and data base.

3. This testing method specifies limited thickness of plate and
laminating method, and in case of other thickness of plate and
laminating method than this, it shall follow the agreement
between the parties concerned with delivery.

4. The standards cited in this Standard are listed as follows.

JIS B 7502
JIS B 7507
JIS B 7733
JIS B 7756

JIS K 6900
JIS K 7072

JIS K 7075

JIS K 7090

JIS K 7100

JIS Z 8401

Micrometer callipers
Vernier, dial and digital callipers
Compression testing machines

Impact testing machines for plastic materials —
Instrumentation

Plastics — Vocabulary

Preparation of carbon fibre reinforced plastic
panels for testing purpose

Testing methods for carbon fiber content and void
content of carbon fiber reinforced plastics

Testing method for ultrasonic pulse echo technique
of carbon fibre reinforced plastic panels

Standard atmospheres for conditioning and testing
of plastics

Rules for rounding off of numerical values

2. Definitions The definitions of terms mainly used in this Standard shall be
as follows except those defined in JIS K 6900.

(1)  compression test after impact Give specified impact load centrally on

laminated plate of composite material which has been reinforced by lami-
nating with reinforcing material such as fibre or fabrics, apply compressive
load to the surface of the laminated plate, and measure such as compres-
sive strength after impact, compressive elastic modulus after impact, and
the maximum compressive distortion after impact.
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(2) compressive strength after impact Compressive strength obtained by com-
pression test after impact.

(3) impact energy Momentum brought by impact which was given centrally
on one side of laminated plate of composite material which has been rein-
forced by laminating with reinforcing material such as fibre or fabrics.

(4) compressive elastic modulus after impact Compressive elastic modulus '
obtained by compression test after impact.

(6) maximum compressive distortion after impact The maximum compressive
distortion obtained by compression test after impact.

3. Principle of test Give the impact with specified energy on one side of test
piece of CFRP laminated plate which has been reinforced with reinforcing material
such as fibre or fabrics, measure its damaged surface area by non-destructive test,
then apply compressive load to the test piece until it damages by compression test,
and obtain compressive strength after impact, compressive elastic modulus after
impact, and the maximum compressive distortion after impact or diagram between
load — distortion (refer to Fig. 1).

Fig. 1. Principle of test
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4. Conditioning of test pieces and test temperature and humidity

4.1 Conditioning of test pieces Prior to impact and compression test, test
pieces shall be principally conditioned in standard temperature condition class 2
and standard humidity condition class 2 [23 + 2°C in temperature and (50 + 5)%
in relative humidity] specified in JIS K 7100 for 48 h or longer.

4.2 Temperature and humidity for impact and for compressive test after impact
The tests shall be principally carried out in the room kept at the temperature and
humidity specified in 4.1 {23 + 2°C in temperature and (50 + 5)% in relative hu-
midity].

Remarks: Be careful about CFRP, because its impact characteristics and
compression characteristics may be affected due to absorbing

tre
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5. Testing apparatus and implements Testing apparatus and implements
shall be composed of impact testing apparatus, supporting jig for test piece, non-
destructive testing apparatus, compression testing apparatus, Jig for compression

test, dimension measuring apparatus of test piece, and indicator of distortion, and
they are as follows.

(1)  Impact testing apparatus The impact testing apparatus shall be capable
of letting drop the steel striker (), equipped with semisphere point (diam-
eter 16 + 0.2 mm), on central part of one side of a test piece with using a
frictionless guide so as to give no influence on test result. When giving an
impact, it is preferable to adopt the type by which the striker can be sepa-
rated at just upper place of the striker.

Note () The recommendable mass of a striker is 5 kg.

Remarks 1. When adopting the type that, after lifting up a striker up to
specified position with rope via a pulley, the striker is sepa-
rated together with rope to give impact to a test piece, there is
an apprehension that impact force may be lessened due to such
as inertia by size and mass of a pulley and friction caused by
rope, therefore they shall be observed.

2. The impact testing apparatus shall preferably be instrumented,
and the inspection and calibration of the apparatus should be
done with reference to JIS B 7756.

(2) Supporting jig - The supporting jig shall be able to support a test piece, to
keep it from moving while making impact test, at its four points or all pe-
riphery by the way such as mechanical, pneumatic, or oil hydraulic, and
the hole of the supporting base of a supporting jig standardly measures 125
+ 1 mm in length and 75 + 1 mm in width.

The material of supporting base is aluminum alloy or steel, and its thick-
ness is 20 mm or more.

An example of a supporting jig shows in Fig. 2.

Informative reference: Fig. 2 shows 4-point toggle clamps to hold test
piece on a supporting base, but as other way than
this, there is a way to fix peripherally by rubber
plate, or by metal, in order to fix a test piece on
the supporting base by a holding plate. The hold-
ing plate shall be holed the same size as that of
the supporting base.

Total force for fixing a test piece on the support-
ing base should preferably be about 600 N or more.
It is preferable to fix firmly the supporting base
by close contact on the base of a tester or flat floor.
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Fig. 2. Example of supporting jig
Unit: mm
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(3)  Nondestructive testing apparatus The nondestructive testing apparatus is
for confirming the condition of delamination between laminates of a test
piece brought about by impact, and shall be the ultrasonic flaw detector
specified in JIS K 7090.

(4) Compression testing apparatus The compression testing apparatus shall
follow the specification in JIS B 7733.

(6) Jig for compression test When the test piece is vertically loaded at its
both ends, the jig for compression test can hold the test piece and prevent
its end from buckling. The holding guide for preventing the buckling at
right and left ends of the test piece shall be formed like knife edge in order
to hardly generate a reacting force against compression. An example of the
jig for compression test is shown in Fig. 3.

(6) Micrometer callipers This shall be for measuring thickness of the center
place of a test piece, the outside micrometer callipers specified in JIS B
7502, with measurable range from 0 mm to 25 mm, or the one with equal
or superior accuracy to this be used.

(7)  Vernier calliper This shall be for measuring length and width of a test
piece and dimensions of sticking position of a strain gauge, specified in JIS
B 7507, with the maximum measurable length of 300 mm and the minimum
readable length of 0.05 mm, or the one with equal or superior accuracy to
this be used.

(8) Indicator of distortion Distortion shall be determined by a strain gauge.
The strain gauge, surface treatment of a test piece, and adhesives shall be
chosen to give the best performance to target material for test.

Additionally, a suitable strain recording device shall be adopted. Documents
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