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Nano-scale analysis and micro-scale formulation on crystal grain dynamics
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The construction of a multi-scale analysis on the dynamic behavior of grain
boundaries, which are expected to fill the gap between nano- and micro-scales, are targeted. On the
nano-scale, a polycrystalline model consisting of four grains were constructed, and tensile or
compressive simulations were carried out. The motion of atoms at grain boundaries upon yielding were

observed in detail. As a result, an initiation of plastic deformation and the expansion occurred,
and it revealed that the yielding and plastic deformation behaviors depend on the orientation and
geometric characteristics of the grain boundaries. Also, a combined model of particle and
phase-field models was proposed, leading to the complete construction of a multi-scale
grain-boundary model.
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