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Atomistic to microstructural multiscale calculations in alloys

Mohri, Tetsuo
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Multiscale calculations are attempted for Fe-based alloys. We start with
first-principles electronic structure calculations and Cluster Variation Method to evaluate energy
and entropy in the atomistic scale, respectively. Then, by employing coarse graining operation, we
derived Ginzburg-Landau type free energy to be combined with Phase Field Method. The anisotropic
feature of simulated microstructure is ascribed to the atomic interaction energies. In addition to
such phase transformation studies, atomistic origin of macroscopically observed ductile-brittle
behavior is investigated. The emergence of magneto-volume effect combined with atomistic ordering
explain the transition between ductile and brittle behavior. Finally, in order to facilitate
atomistic calculations, we developed a new numerical scheme for Cluster Expansion Method.
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