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Development of innovative prediction method of material microstructure by
quantitative coupling of large-scale simulation and in situ observation
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In material development, accurate prediction and control of material
microstructures are extremely important. In this study, we tried to construct an innovative
mesoscale material structure prediction approach by combining three cutting-edge researches of
phase-field (PF) simulation, in-situ observation by SPring-8, and molecular dynamics (MD) simulation

through data science. We successfully developed the data assimilation to calculate the interfacial
physical properties by PF and EnKF using the MD results as observation data. Moreover, to obtain the
material physical properties and field information, we constructed a frame of data assimilation by
PF and EnKF using the results of SPring-8 in-situ observation as observation data. In addition, we
constructed the high-performance PF simulation schemes and performed large-scale PF simulations for
solidification and grain growth to predict the material microstructures and clarify important
mechanisms in microstructure formation process.
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