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Fracture Behavior of CFRP by Time-Frequency Analysis Method
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Abstract Fourier transform has been one of the most common tools to study the frequency characteristics of signals. With
the Fourler transform alone, however, 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 analysis methods are developed recently 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, damage process of a cross—ply
carbon fiber reinforced plastic (CFRP) under monotonic tensile loading was characterized by acoustic emission. Different
kinds of CFRP specimens were used to determine the characteristics of AE signals. Time-frequency analysis methods were
employed for the analysis of fracture mechanisms in CFRP such as matrix cracking, debonding, fiber fracture and
delamination.
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Fig. 4 AE counts and stress versus time for constant strain rate loading
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Fig. 5 AE signal analysis results of fracture mechanism
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