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Abstract: Fourier transform has been one of the most common fools fo study the frequency characteristics of signals. With the
Fourier transform alone, it is difficult to tell whether signal’s frequency contents evolve in time or not. Except for a few special
cases, the frequency contents of most signals encountered in the real world change with time. Time-frequency methods are
developed recenily to overcome the drawbacks of Fourier transform, which can represent the information of signals in time and
frequency at the same time. In this study, heat damage process of a carbon fiber reinforced plastic(CFRP) and glass fiber
reinforced plastic(GFRP) under monotonic tensile loading was characterized by acoustic emission. Different kinds of specimens
were used to determine the characteristics of Strength and AE signals. Time-frequency analysis methods were employed for the
analysis of fracture mechanism in CFRP such as matrix cracking, debonding and fiber fracture.
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Table 1 Properties of Prepreg

Specimen Fiber Resin R/C Total
pec We(er/m)  Wi(g/m) WuL(%) Wt(g/m)
CU250NS 250 140 36+2 39
204.7 151.3 25 356
15
1
40 150 40
20

Fig. 1 Shape and dimension of tensile test specimen
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Fig. 2 Schematic drawing of heat damage system
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Fig. 3 Schematic diagram of AE system
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Fig. 6 Each specimen of on the tensile test
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Fig. 7 AE count produced during the tensile test
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Fig. 8 AE count produced during the tensile test

43 AZ-Fake Ba
B =EdMe CFRPSl ZE Alg¥d st LA
TE PFa BASYUXY, qEAHOE 35045499
A2d S¥LE A3E APJ—%T* 8L AAF A
ehy ). Fig 9a)S Fig 72 OREM 2&€
ﬂ'g M8 Zogx I Fu Welrk 300kHz2 vrelst
th 9% 27)REolE AgHY o] AFAHEA matrix
o @go] BAsHA e ol 93 Asetn deET
Fig- by Fig 791 @RENN HEd Azg I FuF
o] 300kHz$} 500kHze) F 7}A2 Vehgt) 300kHzg
e (a)ollx9} o] matrix THe] WA o3 Zleoz W
%54:11, 500kHz9 92 debondingel] i3t Yehile 29
olg} Wardh Fig 90 Ad ©r15¥E JF, Fg 79 @
oix HEE AZE 43 AoZA I FHo] 300kHz,
500kHz 2 700kHze) 3 @gdoz Jehgth 300kHz 2

Nﬁozz 1z

- 176 -



500kHze= He] il 23 Aol
qe ARel 8 Holatz B

(a) Fracture of matrix (b} Debonding + fracture of matrix

(@) Fracture of matrix (b) Debonding + fracture of matrix

(c) Fracture of glass fiber and matrix + debonding
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emission test
Fig. 9 Time-frequency analysis of CFRP by acoustic
emission test
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