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Detection of Damage at the Aircraft Wing
Slat by Using Lamb Wave Method
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Abstract ; The purpose of this paper is to detect the damages of the two types of micro-damages in
the aluminum plate of an aircraft wing. By using ultrasonic guided waves, the attenuation is small
and the propagation distance is long,thus solving the problems of the disadvantage of point scan-
ning by traditional methods. PZT piezoelectric ceramics were used as excitation and receiving sen-
sors for detecting Lamb wave signals. Hilbert transform was used to calculate the amplitude chan-
ges of the monitoring signals, and the distribution of signal energy was determined to study the
damage degree of aluminum plates. The results show that the new boundary generated by the cut-
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ting damage will generate new reflection wave. During the signal analysis process,the position of

the damage can be determined according to the propagation speed of the wave, and the degree of

damage can be determined according to the signal amplitude and energy change. The conclusion is

that the impact damage can be detected from the Hilbert transform energy change of the echo,but

the signal analysis and the determination of the damage location become more complicated. This

method can effectively perform non-destructive testing of ultra-large aluminum plates.

Key words : aircraft wing slat; Lamb wave ; PZT ; Hilbert transform ;damage identification
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Fig. 1 The schematic in guided wave propagation
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