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Signals analysis of Lamb wave by dry-coupled ultrasonic testing based on
empirical wavelet transform
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Abstract: In order to extract useful information in the dry-coupled Lamb wave detection signal, the empirical
wavelet transform (EWT) method was used to analyze the detection signal. Firstly, a set of empirical scales and
empirical wavelet functions were defined. According to the results of Fourier transform, the spectrum of the
signal was segmented, and different frequency bands with tightly-supported characteristics around the center
frequency were extracted. Then a tightly supported wavelet frame was established by selecting an appropriate
function. Finally, the signal was subjected to empirical wavelet transform to obtain different decomposition
modes. The experimental results of dry-coupled Lamb wave detection for glass fiber composite panels showed
that the EWT method can be used to decompose different intrinsic modes in the signal, which reveal the
frequency structure and the size of the defect, and reflect the propagation characteristics of Lamb wave.
Compared with the EMD method, the EWT method has little computation, less decomposition modes and no
false and unexplained components, which shows the superiority of the method.
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