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Study of Nonlinear Guided Wave Behavior at Imperfect Interfaces for Efficient and
Sensitive Ultrasonic Nondestructive Evaluation
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Theoretical and experimental studies have been carried out to elucidate the
nonlinear behavior of guided ultrasonic waves at single and layered plate structures with imperfect
interfaces such as weak bonding and closed cracks. As the result of these studies, some findings of
academic as well as practical 1mportance have been obtained for the issues such as (a) the influence of
progagation distance and frequency on the higher harmonic generation behavior of guided waves including
Lamb waves and Rayleigh waves, (b) the reflection/transmission characteristics of guided waves and the
resonance behavior at an imperfect (adhesive or contacting) joint of plates, and (c) the influence of
imperfect interfaces (interlayer resin-rich regions) on the ultrasonic reflection/transmission spectra of
carbon fiber reinforced composite laminates.
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