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Fig. 1  Group velocity dispersion curves of Lamb waves in 2024 aluminum plate
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Fig. 3 (a) Schematic diagram of the designed concentric PZT transducer:

outer ring and inner circular and (b) PZT photo
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Experiment results with a preset damage (120kHz) : # 1 represents the signal collected

in excitation mode # 1; # 2 represents the signal collected in excitation mode # 2; the subtracted

signal represents the extracted single mode signal
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Single mode signal extraction method of
Lamb wave using a concentric PZT transducer

ZHENG Yue-bin, ZHOU Kai, LEI Zhen-kun, WU Zhan-jun
(State Key Laboratory of Structural Analysis for Industrial Equipment, Department of Engineering Mechanics, Dalian University of

Technology, Dalian 116024, China)

Abstract: Lamb waves-based damage detection method is able to identify defects effectively for large
area structures such as airplane wings and panels with the advantages of large area scanning and good
sensitivity to minute defects. However, due to the dispersive and multimodal natures of Lamb waves,
it is difficult to interpret and analyze the single mode signals, resulting in negative effect on damage
detection. To solve this problem, a single mode signal extraction method of Lamb waves for damage
detection is proposed in this paper. A concentric PZT transducer is designed and applied. The single
mode signals can be extracted based on the time-shift compensation and the amplitude ratio of multi-
mode signals excited by the concentric PZT. Through numerical simulation and experimental tests
performed on an aluminum plate, the results validate the effectiveness of the proposed technique. The
hidden scatter defect signals are also successfully extracted in experimental tests. This technique has
the potential to expand the envelope of data analysis beyond the conventional limitations.

Keywords: damage detection; Lamb waves; concentric PZT transducer; signal extraction; single mode

signal



