
Brief overview
Microstructure control is important for improving material properties. In
this study, microstructure evolution in structural materials is modeled on
the basis of the phase-field (PF) method. Simulations are performed
under various conditions of material parameters in the PF models. The
obtained data are used for machine learning to enable fast predictions
of microstructure and elucidate effects of material parameters on
microstructure characteristics. On the other hand, we propose a method
for estimating/optimizing material parameters involved in a PF model
from experimental data on microstructure evolution.

Achievement
We enabled fast predictions of precipitate shape change during creep in
nickel-based alloys and microstructure evolution during martensitic
transformation in steels. We have shown that (i) the generation of nickel-
based alloys is closely related to the rate of precipitate shape change
during short-term creep and (ii) sensitivities of material parameters to
martensite microstructure in steels differ depending on the conditions of
temperature and composition. On the other hand, we have shown that
Gibbs energy of a metastable phase can be estimated from
experimental data on microstructure by a data assimilation technique.
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