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Study of nonlinear guided wave scattering by closed defects and its application
to nondestructive evaluation
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The nonlinear scattering of ultrasonic guided waves by closed defects has
been studied theoretically and experimentally with the aim to obtain basic insights into a novel
principle of the nondestructive evaluation. Specifically, the harmonic generation of Lamb waves at a

closed crack has been analyzed numerically, and it has been shown that the local resonance of the
crack has significant influence on the harmonic generation behavior. Furthermore, the harmonic
generation and the frequency mixing (generation of the sum and difference frequency components) of
Lamb waves at a contacting interface and a fatigue crack of plates have been measured
experimentally. It has been shown that the dispersive nature of Lamb waves is advantageous to
discriminate the defect-induced nonlinear signals, and that it is possible to identify the presence
and location of defects based on the mixed frequency signals measured by scanning the crossing zone
of Lamb waves.
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