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A Study on the Fracture Behavior of Laminated Carbon/Epoxy
Composite by Acoustic Emission

Jin-Soo Oh*, Chang-Ki Woo', Zhang-Kyu Rhee™

| Abstract |

In this study, DAQ and TRA modules were applied to the CFRP single specimen testing method using AE. A method
for crack identification in CFRP specimens based on k-mean clustering and wavelet transform analysis are presented.
Mode I on DCB under vertical loading and mode II on 3-points ENF testing under share loading have been carried
out, thereafter k-mean method for clustering AE data and wavelet transition method per amplitude have been applied
to investigate characteristics of interfacial fracture in CFRP composite. It was found that the fracture mechanism of
Carbon/Epoxy Composite to estimate of different type of fractures such as matrix(epoxy resin) cracking, delamination
and fiber breakage same as AE amplitude distribution using a AE frequency analysis.

In conclusion, the presented results provide a foundation for using wavelet analysis as efficient crack detection tool.
The advantage of using wavelet analysis is that local features in a displacement response signal can be identified
with a desired resolution, provided that the response signal to be analyzed picks up the perturbations caused by the
presence of the crack.
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Table 1 Prepreg specifications, USN 125A

Resin content 36wt.%
Fiber density 1.77g/em’
Resin density 1.2g/cm’
Total weight 195g/m’
Fiber areal weight 125g/m3
Tensile strength 450kgf/mm’
Tensile modulus 24><103kgf/mm2
Thickness 0.129mm
o, 11 FME %ﬁg,kHJ%(Acoustic Emission)H-2 1}3]
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USN 125A

U : Uni-direction(Q4}3F 4-%)

S : Carbon fiber(Br441-S, Uukeby 24x10°kgf/mm?)
N : No scrim(scrim: ®2], ufAE2] 4&)
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Fig. 1 Diagram of autoclave curing process
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Fig. 2 Specimen configuration (unit: mm)
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Fig. 3 Detail view of test section

Table 2 Experimental condition

Threshold | Gain | PDT HDT HLT
(dB) (dB) | (usec) | (usec) |  (usec)
Fixed, 45 20 50 100 300
Parametric sample . .
rate (kHz) Time driven data rate (msec)
1000 1000
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