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Numerical simulation of elastic acoustic wave interaction with
surface-breaking defects

ZHAO Yan ,YAN Wei ,SHEN Zhong-hua ,LU Jian ,LI Xiang-yin
(School of Science,Nanjing University of Science & Technology , Nanjing 210094 , China)

Abstract; In order to study the influence of defect on the surface acoustic wave,based on the theory of elastodynamics, the
interaction between elastic surface acoustic waves and surface-breaking defect was simulated numerically by means of the finite
element method. The interaction between the surface acoustic wave and surface-breaking defects in different depth and width was
calculated ,and the reflected and transmitted surface acoustic waves were obtained. And then the reflection and transmission
coefficients were obtained by means of fast Fourier transform. The results show that the reflected and transmitted surface acoustic

waves are induced by the interaction of defect on the acoustic wave. The reflection coefficient gradually increases and transmission

coefficient decreases with the depth and width increasing.
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symmetric plane

Fig.1 Schematic diagram of elastic surface acoustic wave interaction with

surface-breaking defect (@ is depth of defect;b is width of defect)
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Fig.2 a—excitation pulse b——fast Fourier translorm spectrum
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Table 1 The size of defects used in the numerical calculation
defect No. depth a/mm width b/mm

1 0.136 0.540

2 0.169 0.540

3 0.203 0.540

4 0.242 0.540

5 0.254 0.540

6 0.353 0.540

7 0.443 0.540

8 0.540 0.540

9 0.540 0.136

10 0.540 0.169

11 0.540 0.203

12 0.540 0.242

13 0.540 0.254

14 0.540 0.353

15 0.540 0.443
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Fig.3  Acoustic waves generated by the excitation pulse at £ =2.2ps
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Fig.4 Signals representing out-of-plane and in-plane displacement at x =
7.2mm
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Fig.5 The in-plane and out-of-plane Rayleigh wave displacement compo-

nents at x =12mm
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Fig.6 a—reflected Rayleigh waveform recorded at x =8mm b—transmitted Rayleigh waveform at x = 15mm c¢—fast Fourier tramsform spectrum of incident
and reflected Rayleigh wave d—fast Fourier tramsform spectrum of transmitted Rayleigh wave
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Fig. 7 The reflection coefficient and transmitted coefficient of Rayleigh
' waves as a function of the normalized defect depth, Ay is the wave

length of Rayleigh wave
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Fig. 8 The reflection coefficient and transmitted coefficient of Rayleigh
waves as a lunction of the normalized defect width, Ay is the wave

length of Rayleigh wave
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