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Abstract

Using complex function method, multi-polar coordinate method, image-source method, and Graf’s
addition formula, the scattering of SH wave by a nano-circular inclusion in elastic half space was
studied. Firstly, according to the boundary conditions, the reflected, scattered and refracted wave
functions in medium were calculated. Then the wave functions of the corresponding stress field in
complex coordinate system were derived. Finally, the calculation examples and results of the dy-
namic stress concentration around the interface of the circular inclusion were presented in the
paper. The variation of circumferential dynamic stress around the boundary of circular inclusion
with dimensionless wave number and the change of incidence angle were discussed in detail. The
researcher also analyzed the influence of surface parameters on dynamic stress concentration and
compared the dynamic stress concentration under macroscopic and microscopic conditions. The
results show that the stress concentration at the boundary of the circular inclusion is stronger
with the smaller the surface parameter and the higher the dimensionless wave number.
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Figure 1. Scattering of a shallow buried circular
inclusion in a half space for a steady incident
plane SH wave
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Figure 2. The ring direction angle distribution of the cyclic dynamic stress concentration coefficient at the boundary of the
circular inclusion (hole) the level of incident wave kR = 2
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Figure 3. The ring direction angle distribution of the cyclic dynamic stress concentration coefficient at the boundary of the
circular inclusion at the incident wave level
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Figure 4. The ring direction angle distribution of the cyclic dynamic stress concentration coefficient at the incident wave at

T o . . .
3 rad of incidence at the boundary of the circular inclusion
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Figure 5. Circular angle distribution of the cyclic dynamic stress concentration coefficient at the boundary of a circular in-
clusion in a vertical incident wave incident
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Figure 6. The ring direction angle distribution of the cyclic dynamic stress concentration coefficient at the boundary of the
circular inclusion at the incident wave level when the incident wave is incident at AR = 0.2, S=107"°, 0.1, 1
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Figure 7. The ring direction angle distribution of the cyclic dynamic stress concentration coefficient at the incident wave
level when the incident wave is incident at the level of k<R = 0.2, =107, 0.1, 1
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Figure 8. When the incident wave is kR =0.2, S=107,0.1,1 the ring direction of the dynamic stress concentration coef-
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