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Abstract

This paper presents a new wave-based material identification strategy for sand-

wich panels, able to estimate their tensile and equivalent shear moduli from

single shot measurements. The proposed algorithm is based on the determina-

tion of the maximal wave speed in the bending-to-shear transition bandwidth.

A definition is proposed for the transition phenomenon resulting from the con-

version of flexural waves in the composite waveguide, and the existence of a local

energy velocity maxima is demonstrated using the 4th-order sandwich theory.

Analytical expressions are derived for the equivalent bending and shear param-

eters in terms of the transition frequency and the maximal group velocity. An

practical iterative procedure is also proposed for the experimental identification

of the transition bandwidth, while a Hilbert Transform magnitude is employed

to measure time of arrivals of the flexural wave pulses. The robustness of the

method is highlighted using a numerical case study and an experimental vali-

dation is finally conducted on a sandwich panel with composite faces. Results

are compared with static measurements and a wave-based technique (Inhomo-

geneous Wave Correlation) and show significant accuracy improvements while

ensuring reduced post-processing times.
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