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Multi-scale Analysis of Thin Film considering Surface effects
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ABSTRACT

In general, the response of bulk material is independent of its size when it comes to considering
classical elasticity theorv. Because the swrface to bulk ratio of the large solids is very small, the
influence of surface can be negligible. But the swface effect plays important role as the surface to
bulk ratio becomes larger, that is, the contribution of the swface effect must be considered in
nano-size elements such as thin film or beam structure. Molecular dynamics computation has been a
conventional way to analyze these ultra-thin structures hut this method is limited to simulate on the
order of 10°-10° atoms for a few nanoseconds, and besides, very time consuming.  Analysis of
structures in submicro to micro range(thin—film, wire etc.) is difficult with classical molecular dynamics
due to the restriction of computing resources and time. Thercfore, in this paper, the continuum-based
method is considered to simulate the overall physical and mechanical properties of the structures in
nano-scale, especially, for the thin-film.
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