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Wavelet Analysis of Platie Waves in Anisotropic Laminates
and Acoustic Source Location

Young-Su jang* and Hyunjo Jeong**

ABSTRACT

A new approach is presented for the analysis of transient waves propagating in anisotropic composite
laminates. The wavelet transform (WT) using the Gabor wavelet is applied to the time-frequency analysis
of dispersive flexural waves. It is shown that the peaks of the magnitude of WT in time-frequency domain
is related to the arrival times of group velocity. Experiments are performed using a lead break as the
simulated fracture source on the surface of guasi-isotropic and unidirectional laminates. For predictions of
the dispersion of the flexural mode, Mindlin plate theory is shown to give good agreement with the
experimental results. Based on the frequency-dependent arrival times and angular dependence of group
velocities of flexural waves, the problem of source location in anisotropic laminates is considered and the
results are given.
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Fig. 1. Gabor function and its Fourier transform
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Table 1. Properties of graphite/epoxy single lamina
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Fig. 2. Experimental setup for the measurement of plate wave
velocities
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Fig. 3. Waveform detected at sensor S1: the magnitude of the
WT; and its contour plot
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Table 2. Source location errors

Source (x,y) — Error (mm) — -
(mm) Unidirectional | Quasi-isotropic
laminate Laminate
A(50, 50) 29 1.7
B(75, 50) 3.6 2.6
C(100, 50) 2.5 1.0
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