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Very large scale molecular dynamics simulations for revealing and controlling of
microstructure formation of alloys
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In this study, complex dynamics in nucleation, solidification and grain
growth is studied to understand key factors on microstructure formation of alloy systems from
atomistic viewpoint for the better control of microstructure in alloy products with a high degree of

accuracy. Practically, unique atomistic pictures in nucleation (e.g., heterogeneity in homogeneous
nucleation), which are not conceived by conventional classical nucleation theory, are revealed based
on billion-atom MD simulation. In addition, deviation from parabolic low during the grain growth is
discussed focusing on geometric factor, mobility and energy of grain boundary. Moreover, the solute
partition at the solid-liquid interface is examined for interatomic potentials for alloy system for
further large-scale MD simulation for alloy system.
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