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A Method for Quantitatively Evaluating Thickness of Elastic Plates Using
High-Overtone Bulk Acoustic Resonance

WANG Yu-Ran, ZHANG Hui, ZHANG Shu-Yi
(Lab of Modern Acoustics, Institute of Acoustics, Nanjing University, Nanjing 210093, China)

Abstract: Based on the relations between the high-overtone bulk acoustic resonant frequency shifts and the
changes of the elastic plate thickness, a method for the quantitative measurement of the thickness change of elastic
plates was presented. For the harmonic mode with the maximum effective electromechanical coupling factor, the
effects of the elastic plate thickness change on the order number of the mode were investigated, and the estimation
formulae between frequency shift and thickness change were given. The numerical calculations demonstrated that the
method had a high sensitivity of 50 Hz/pm, which could be used to nondestructively evaluate the thickness change
and also the surface states of the elastic plates.
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