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Simulation analysis of laser surface acoustic wave based on EMD
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[ Abstract] Laser ultrasound has unique advantages in material detection due to its non—contact characteristics, high signal -to—
noise ratio, high sensitivity, and frequency bandwidth. This paper uses finite element software to numerically simulate the laser—
excited surface acoustic wave process, and obtain the propagation characteristics of the surface acoustic wave; for the actual
detection signal, the EMD denoising is carried out, and the reconstructed signal after denoising is obtained. The latter signal is
compared with the simulated signal. The result proves that the surface acoustic wave excited by laser ultrasound mainly diverges
around the surface of the material, and it will have a small amplitude attenuation in the far field area. It is demonstrated that the
signal after EMD denoising has the same characteristics as the simulation signal. The experiments of laser ultrasound will have
important reference value in the future.
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Fig. 1 Finite element analysis model
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Fig. 2 Simulation results of temperature field
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Fig. 3 The surface acoustic wave displacement response curve

obtained at the node
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Fig. 4 Actual detection signal
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Fig. 5 EMD decomposition of detection signal
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Fig. 6 Energy density distribution
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Fig. 7 Reconstructed signal
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