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Non-collinear interaction of guided elastic waves in plates
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Non-collinear interaction of elastic guided waves in plates due to material
nonlinearity has been investigated theoretically, numerically, and experimentally.
Using a perturbation analysis, it has been theoretically shown that the interaction of two
monochromatic plane guided waves significantly produces a third wave when the resonance condition is
met, i.e., when the wavevector and frequency of third wave coincide with the sum/difference of
those of the primary waves. This feature has been found to be valid even when the primary waves have
finite beam widths and time durations by numerical simulations with a three-dimensional dynamic
finite-element method. Furthermore, these results obtained by the theoretical and numerical studies
have been validated experimentally for the interaction in an aluminum alloy plate.
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