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Lamb wave generation to detect damage for a wide area of an aircraft using
laser-induced plasma
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This study aims to realize a non-contact damage detection system for large
objects such as an aircraft. Irradiating the target surface with a high-power Nd: YAG pulse laser
induces LA and generates Lamb waves. Spectrum analyses on the Lamb waves generated by LA reveal that

the Lamb waves contain a broad range of frequency components up to several hundred kHz. The
LA-generated Lamb waves have amplitudes several hundred times larger than those generated by
conventional laser ultrasonic Lamb waves, improving the SN ratio. The improved SN ratio reduces the
required number of measurements, resulting in a shorter measurement time. Thus, the proposed method
can be applied to detect damage on a large area of a large structure. The LA-generated Lamb waves
were applied to detect a through crack, which was artificially made to simulate damage. Damage
causes the reflection and amplitude of the Lamb wave to change, demonstrating the effectiveness of
LA-generated Lamb waves to detect damage.
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