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Development of an innovative model to predict solidification structures using
data science approach

Natsume, Yukinobu

3,700,000

A method to estimate the heat transfer coefficient based on data
assimilation has been developed for the casting processes. To understand its usefulness for
estimating the time-dependent heat transfer coefficient, herein we performed the experiments of
unidirectional and sand castings. The experimental data were then used to validate the estimated
time-dependent heat transfer coefficient. Consequently, the measured cooling curves could be
accurately simulated. Next, the nucleation parameters including in a numerical model to predict
solidification structures were estimated using the data assimilation technique. We confirmed that
the parameter estimations for simulating quantitatively the grain size of solidification structures
could be easily and quickly performed without trial and error. Therefore, it was found that the data

science approaches were very useful and effective tools to advance the models to simulate the
solidification processes.
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