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Improvement in predictive accuracy of crystal-plasticity analysis by utilizing
oligocrystal metal and machine learning

Hama, Takayuki
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The purpose of this study was to develop a new procedure of accurate
parameter identification for crystal plasticity models by utilizing coarse-grained materials and
data-driven science. First, grain-level deformation behaviors of different coarse-grained metallic
materials were examined experimentally. Then, by combining a crystal plasticity finite-element
method and a data assimilation technique, we estimated crystal plasticity parameters suitable for
accurate prediction of strain fields at the grain level of a coarse-grained material. It was found
that the parameters that gave good prediction of strain fields could be estimated relatively easily
by the proposed method. It is expected that the achievements of this work accelerate understanding
deformation behavior of environmentally-friendly metals, which would eventually lead to weight
reduction of vehicles.
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