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A Study on Elastic Guided Wave Modal Characteristics
in Multi-Layered Structures
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Abstract In this study, we have developed a program which can calculate phase and group velocities, attenuation
and wave structures of each mode in multi-layered plates. The wave structures of each mode are obtained, varying
material properties and number of layers. The key in the success of guided wave NDE is how to optimize the
mode selection scheme by minimizing energy loss when a structure is in contact with liquid. In this study, the
normalized out-of-plane displacements at the surface of a free plate are used to predict the variation of modal
attenuation and verify the correlation between attenuation and wave structure. It turns out that the guided wave
attenuation can be efficiently obtain from the out-of-plane displacement variation of a free wave guide alleviating
such mathematical difficulties in extracting complex roots for the eigenvalue problem of a liquid loaded wave
guide. Through this study, the concept to optimize guided wave mode selection is accomplished to enhance
sensitivity and efficiency in nondestructive evaluation for multi-layered structures.
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Fig. 1 A multi-layered plate
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