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Study of Ultrasonic Bandgaps of Layered Structures toward a Novel Principle of
Nondestructive Evaluation

BIWA, Shiro

3,000,000

The ultrasonic bandgap characteristics of layered structures have been
studied theoretically and experimentally in order to establish a novel principle of nondestructive
evaluation for their material properties. The main findings of this study are as follows. (1) The
ultrasonic bandgap characteristics of carbon fiber reinforced composite laminates with different
stacking sequences have been elucidated. It has been shown that the layer complex moduli and the
interlaminar interfacial stiffnesses can be determined by fitting the analytical model to the
experimental data. (2) It has been shown that poorly manufactured composite laminates can be
characterized based on the temporal features of interlaminar interface echoes at the bandgap
frequency. (3) The second-harmonic generation characteristics in layered structures have been
analyzed theoretically, and the influence of the dispersion and the bandgap on the harmonic
generation behavior has been elucidated.
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