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Fig. 3. Propagation of the elastic wave generated by a point source
@t=4us, ®t=8us and ()t = 12us
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Fig. 5. Propagation of elastic wave generated by a line source perpendicular to the direction of fiber

@t=4us, b t=8us and (c) £t = 12us

(@

Fig. 6. Propagation of elastic wave generated by a line source parallel to the direction of fiber
@t=4ps, b t=8us and )t = 12pus
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(c)

Fig 7. Propagation of elastic wave generated by a line source The angle between line source and
direction of fiber is 45° (@) ¢t = 4us, b) ¢t = 8us and () t= 12us

Fig 8. Propagation of the elastic wave generated by a point source. The flaw is perpendicular
to the direction of fiber (@) ¢ = 4pus, b) t=8us and (c) t= 12us
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(a)

Fig. 9. Propagation of the elastic wave generated by a point source. The flaw is parallel to the
direction of fiber (@) ¢t = 4 us, D)t = 8us and (¢} t = 12ps
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()
Fig. 10. Propagation of the elastic wave generated by a line source. The flaw and line source are
perpendicular to the direction of fiber (@) ¢ = 4 s, (b) ¢ = 8us and () ¢t = 12 48
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Simulation of Elastic Wave Propagation in Anisotropic Materials
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Abstract Quantitative analysis and imaging of elastic wave propagation are very important for the
materials evaluation as well as flaw detection. The elastic wave propagation in an anisotropic media is
more complex, and analysis and imaging become essential for flaw detection and materials evaluation. In
the anisotropic media, the wave velocity is dependent on the propagation direction. In addition, the
direction of group velocit.y is different from that of phase velocity, the direction of energy flow is not
same as the propagation direction of wavefront (beam skewing effect). Especially, this effect becomes
critical for the large anisotropic media such as fiber composite materials, and the results using elastic
waves for those materials have to be analyzed considering the wave propagation mechanism. Since the
analytical approach for the wave propagation in the anisotropic materials is limited, the numerical
analysis such as finite difference method (FDM) have been used for these case. Therefore,
2-dimensional FDM program for the elastic wave propagation is developed, and wave propagation in

anisotropic media are simulated.
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