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Table 1 Summary of crack initiation foad, pop-in
load and maximum load determined by AE
signal analysis for each initial notch length

P Par | Pa/Prax | Prop | Prow/Prmax | Prx
(2a/W) (N) (%) (N) (%) (N)

0.2 7507 58 12533 97 12903
03 6200 51 10000 &2 12180
04 5270 50 7847 74 10540
05 4684 57 7027 86 8104
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Table 2 Kni(SIF of crack initiation point), Ku(SIF of the first unstable crack growth point), K(fracture toughness)
and foad of each point determined by crack resistance curve

K Ki | P | & - K Py Ppn:x Ke P, P‘; =

(2a/W) (MPavVm) | (N) (%) (MPavm) | (N) %) (MPaVvm) | (N) %)

0.2 26.52 8386 | 64 39.11 12533 | 97 45.42 12884 | 998

03 26.94 7320 | 60 39.03 10153 | 86 4571 12121 | 995

0.4 26.47 6148 | 58 3801 8081 76 4596 9962 | 945

05 28.89 5246 | 64 37.27 7167 83 4308 8057 | 994
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Development of Fracture Toughness Evaluation Method for
Composite Materials by Non-Destructive Testing Method

Y. T. Lee" and K. S. Kim"”
* Department of Automobile, Yechon Junior College, Yechon 757-800
#* Department of Mechanical Design, Taegu Future College, Taegu 712-250

Abstract . Fracture process of continuous fiber reinforced composites is very complex because
various fracture mechanisms such as matrix cracking, debonding, delamination and fiber breaking occur
simultaneously during crack growth. If fibers cause crack bridging during crack growth, the stable crack
growth and unstable crack growth appear repeatedly. Therefore, it is very difficult to exactly determine
the starting point of crack growth and the fracture toughness at the critical crack length in composites.
In this research, fracture toughness test for CFRP was accomplished by using acoustic emission(AE)
and recording of the fracture process in real time by video-microscope. The starting point of crack
growth, pop-in point and the point of unstable crack growth can be exactly determined. Each fracture
mechanism can be classified by analyzing the fracture process through AE and video-microscope. The
more reliable method for the fracture toughness measurement of composite materials was proposed by

using the combination of R-curve method, AE and video microscope.
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