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Numerical Analysis of Laser-Generated Lamb Waves by
Finite Element Method in Time and Frequency Domain

Sun Hongxiang Xu Baiqiang
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Abstract Based on the theory of plane strain and the elastic equations of dynamic equilibrium, the equations of
dynamic equilibrium in the frequency domain are derived. The finite element models of laser-generated Lamb waves
in the time and frequency domain are established for elastic material. Based on the numerical calculations, the solving
process of the two models is compared. Moreover, the characteristics of laser-generated Lamb waves on a thin
viscoelastic plate are analyzed in the frequency domain. The results show laser-generated Lamb waves mainly include
the lower frequency components of the weak dispersion symmetric mode and the dispersive anti-symmetric mode.
The propagation of laser-generated Lamb waves on viscoelastic materials can be calculated effectively by the finite
element model in the frequency domain. In addition, the amplitudes of Lamb waves are attenuated in the viscoelastic

February, 2010

material, and the attenuation coefficients to different modes of the wave are different.
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Fig. 1 Schematic diagram of laser irradiating the specimen
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Fig. 2 Cross section of the specimen
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Fig. 3 Time history of the excitation signal (a) and its frequency spectrum (b)
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Fig. 4 Transverse displacement (a) and vertical displacement (b) waveforms in the elastic plate using temporal solution

and frequency solution with IFFT
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Fig. 6 Transverse displacement (a) and vertical displacement (b) waveforms in the elastic plate and

viscoelastic plate, using frequency solution with IFFT
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