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Laser-ultrasonic investigation on Rayleigh wave
propagation in surface micro-structures
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Abstract: The propagation of laser-generated Rayleigh wave on a thick aluminum plate with the surface micro-structure
has been investigated by experiment. Experimental results have proved that the surface micro-structure act as a frequency
divider for the Rayleigh wave within a certain depth range. The high-frequency part of the Rayleigh wave is reflected.
Bandwidth of the reflected pass band is closely related to the depth of the surface micro-structure, and advanced by in-
creasing the depth of the micro-structure. The amplitude of the reflected acoustic wave is suppressed by increasing the
width of surface micro-structure. The low-frequency part propagates of the Rayleigh wave on the sample surface without
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disturbance, and the surface micro-structure works as a low-pass filter.
Keywords: laser-ultrasonic; frequency divider; surface micro-structures; Rayleigh waves; low-pass filter
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Fig.1 Schematic diagram of the Laser-ultrasonic detection system
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Fig.2 The deflection of the reflected probe beam (a) on the sample
surface; (b) in the cross section
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Table 1 The structure and location parameters of samples

r5 A B C D E
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