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Abstract : In this report, we are discussing on combination methodology between macroscopic
and microscopic particle methods used in computational mechanics of solid materials. In the first
part, we review some “multi-scale” methods where the atomistic simulation is conducted together
with another macroscopic/mesoscopic computation or concept, such as FEM-MD(molecular
dynamics) or QC method. In the second part, we introduce, as a macroscopic particle method,
smoothed particle method (SPH) and point out current problem on it. In the third part, we propose
and formulate a hybrid method between MD and SPH methods, i.e. SPH-MD. The hybrid method
is applied to the model of nanoindentation of metal. The affinity between MD and SPH is good.
We found that sophisticating as for stress-strain relation in SPH region based on MD properties is

very effective.
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