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Fig. 3 Through-thickness crack in an infinite plate subject to a remote tensile
stress. In practical terms, "infinite" means that the width of the plate is
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Table 3 m value and Cy value according to ao/L
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NOMENCLATURE

G : Energy release rate

Gnc : Critical energy release rate
K : Stress intensity factor

a : crack length

o : Initial crack length

L : Span length of specimen
B : Thickness of the specimen
Aa : Crack extension length

P, : Load

C : Compliance

GREEK LETTERS

6 : Load line displacement of ENF specimen
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A STUDY OF MODEII INTERLAMINAR FRACTURE TOUGHNESS
FOR CFRP COMPOSITE USING THE CNF TEST

Hwan-Jun Tae

Department of Safety Engineering, Graduate School,

Pukyong National University

Abstract

Composite materials can become a third material with highly desirable properties
by the combination of two or more disparate materials. Unidirectional Carbon
Fiber Reinforced Plastics (CFRP) are advanced materials which combine the
characteristics of the light weight, high [stiffness, strength and chemical stability.
They also have good corrosion resistance and thermal conductivity. For this
reason, the use unidirectional CFRP have increased in jet fighters, aerospace
structures. However, unidirectional CFRP composite have a lot of problems,
especially delamination, compared with common materials such as steels and
aluminums, and so forth. Therefore, the Interlaminar fracture toughness for a
laminate composite is very important. In this study, The interlaminar fracture
toughness was measured by wusing CNF test. The CNF specimen using

unidirectional carbon prepreg was fabricated by a hot-press that is controlled with
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the gage pressure and temperature. And three kinds of a/L. ratio was applied to
these specimens. Here, we discuss the relations of the crack growth and the
interlaminar fracture toughness under the four point bending CNF test.

The experiment material used a commercial material of CU 175NS in
unidirectional prepreg(Hankuk Carbon Co.). The measure tester used universal
dynamic tester (50kN) of Hyunyang Co. The crack length was measured by
traveling microscope.

For plain woven CFRP composite, three-point bending test with the ENF
specimen was conducted to evaluate the modell interlaminar fracture toughness,

and the conclusions are as following.

1) In the fracture experiment of the CNF specimen, there were three a/L ratios:
0.2, 0.3, and 0.4. A relatively gradual growth was shown in load-displacement
curve, despite the difference of a/L ratios, proving that the a/L ratio is not a
significant factor in the CNF specimen. Later, the load was put to a certain
point followed by a sudden reduction, which caused the crack extension length
to grow rapidly.

2) In the experiment of the three a/L ratios, it was found that the higher the a/L

ratio, the lower the loading point for the interlaminar fracture to occur. It was
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shown for the crack extension length that the higher the a/L ratio, the shorter
the length of the crack growth.

3) Guc for the interlaminar fracture toughness was 5.33 kJ/m” for ao/L =0.2,
2.9kJ/m* for a/L=03 and 0.58kJ/m’ for a/L=0.4. The Gun was
118.49kJ/m*> for ao/L=0.2, 47.69kJ/m*> for a/L=0.3 and 9.10kJ/m*> for

a)/L=0.4.
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