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Application of Lamb Waves in the Detection of Aluminum Sheets
with Crack-type Defects

MIAO Yuzhuo , HUANG Lang, KE Yao, WANG Qi, CHEN Hanxin

( School of Mechanical and Electrical Engineering, Wuhan Institute of Technology,
Wuhan 430205, China )

Abstract : In order to study the application of ultrasonic Lamb waves in the detection of defective plates, a nonlinear
Lamb wave detection system is established. The system is used to detect aluminum alloy plates with the cracks of different
depths under different cyclic tensile loadings. The acquired time-domain waveforms are analyzed by Fast Fourier Transform
(FFT), and the influence of two kinds of defects on the nonlinear effects of Lamb waves is obtained. The test results show
that for crack defects, deepening the defects will increase the ultrasonic nonlinear effects of the test specimens. When the
crack depth exceeds 4mm, the non-linear effect of the crack defects will not increase. For fatigue crack defects, the occur-
rence of crack defects will also exacerbate the nonlinear effect of the test specimens. But for fatigue fracturing of the speci-
mens, the macro defects only have a smaller effect on the nonlinearity.
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