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Multi-defect Lamb wave topological imaging

ZHANG Hai-yan, LI Jia-lin, XU Meng-yun
(Shanghai University, Shanghai 200444, China)

Abstract: This paper combines time reversal theory with topology optimization ideas and introduces the concept of
forward acoustic field and adjoint acoustic field. The time-inverted Lamb wave scattering signal is used as the secondary
excitation source in the adjoint acoustic field, and the signal is focused at the defect. Then, the topological energy value
of each point in the detection area is calculated according to the time domain topological energy formula. As a result,
multiple defects in the sheet are characterized. Finite element simulations and experiments show that in the case of
multiple defects, the delay-and-sum (DAS) method is unable to locate the defect when the defect spacing is smaller than
the resolution threshold because of the constraints of the Rayleigh criterion; however, through Lamb wave time reversal
focusing and image fusion, the time domain topological energy method can not only improve the defect detection
resolution, but also eliminate the interference of artifacts in a multi-mode noisy environment. Lamb wave is effectively

promoted in nondestructive testing of board structures.
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