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Study on the Characteristics of Wavelet Decomposed Details of
Low-Velocity Impact Induced AE Signals in Composite Laminates
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Abstract Because the attenuation of AE signal in composite materials is relatively higher than that of metallic
materials, it is required to develop a damage assessment technique less affected by the attenuation property of
composite materials in order to use AE sensing as a damage detection method. In the signal processing procedure,
it is profitable to use the leading wave that arrives first because the leading wave is less influenced by the
boundary conditions. Using wavelet transform, we investigated the frequency characteristics of impact induced AE
signals focused on the leading wave in advance and chose the key factors to discriminate the damaged condition
quantitatively. In this research, we established a damage assessment technique using the sharing percentage of the
wavelet detail components of AE signal, and conducted a low-velocity impact test on composite laminates to
confirm the feasibility of the proposed signal processing method.
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Fig. 1 Wavelet decomposition tree and the family
of wavelet function and scale function
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Fig. 5 Carbon/epoxy composite plate specimen for
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Fig. 6 Dimension of the composite panel
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Fig. 7 Experimental setup of low-velocity impact
test
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Fig. 8 Impact signals of undamaged case
Wavelet transformed result of 0.1 J impact.
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Fig. 10 Impact signals of damaged case : Wavelet
transformed result of 50 J impact signal
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