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2 D Computer Simulation of Laser—Generated Ultrasonic Wave
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Abstract

A computer simulation technique for 2-dimensional laser generated ultrasonic waves was developed for
visualization and investigation of ultrasonic propagation in solids. The technique is similar to a finite
difference method (FDM) and a mass-particle model method, but uses a new nodal calculation method based
on fundamental consideration of an elastic wave equation. By this method, the propagation behavior oflaser
generated ultrasonic wave in thermoelastic and ablation mode is visualized and shows good agreement with
previous experimental result or the numerical analysis result by Green function.
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Fig. 1 A small cube for elastic wave computer simulation
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Fig. 3 Actual simulation model using imaginary cubes
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Fig. 7 Visualization of laser ultrasonic wave propagation
at thermoelastic mode. The region of laser input is
2mm
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Fig. 9 Visualization of laser ultrasonic wave propagation
at thermoelastic mode. The region of laser input is
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Fig. 8 Visualization of laser ultrasonic wave propagation
at ablation mode. The region of laser input is 2mm
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Fig. 11 Measured point of displacement waveform in
simulation
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Fig. 13 Ultrasonic displacement waveform at surface
according to the increase of distance from the
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Fig. 14 Ultrasonic displacement waveform at laser input
surface according to the increase of distance from
the input point
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