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Non-destructive and non-contact damage detection in transparent high polymer
materials based on laser excitation and high-speed polarization camera
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An Nd:YAG pulsed laser with a nanosecond order is used to generate a shock
wave by laser induced plasma, which is subsequently used as a non-contact, non-destructive
excitation force for transparent materials. Then, a polarization high-speed camera measures the
generated Lamb wave. In this experiment, an impulse input is generated via a laser-induced plasma
shock wave and the phase velocity of the generated Lamb wave in the polycarbonate plate is measured
by a polarization high-speed camera. We found that this Lamb wave was in the SO mode. Observing its

propagation can detect scratches on the order of several dozen micrometer on the surface of a
transparent plate in a non-contact, non-destructive manner.
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