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Abstract

With the continuous development of nanometer science and technology, the requirement of ma-
terial properties become higher and higher. Due to the increase of the ratio of surface area to vo-
lume at nanometer scale, the potential energy difference between surface atom and inner atom of
material becomes large. As a result, the surface effect is obvious and the mechanical properties of
nano-materials and nano-components are obviously different from those of macro-materials.
Based on the classical elastic theory and surface elastic theory, the complex function method,
wave function expansion method and Graf addition formula were used to study the effect of shal-
low embedded nanometer movable inclusions on SH wave scattering in elastic half-space in this
paper. The results reveal that the dynamic stress concentration factor is not only related to the in-
cident wave number and mass bulk density, but also to the surface parameters.
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Figure 1. Scattering of SH waves by shallow
moving inclusions in semi-space at nanoscale
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Figure 2. The influence of surface effect on DSCF at the boundary of movable

inclusion at the a = n/2
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Figure 3. The influence of the change of wave number kR on DSCF at a = /2
incidence at nanoscale
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Figure 4. Effect of bulk density ratio on DSCF at nanometer scale
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Figure 5. The influence of the change of incident angle a on DSCF
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