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To understand mechanism of unique solidification microstructure formation during additive manufactuting
(AM), it is essensial to predict the solidification microstructure formation using numerical simulations. Phase
field (PF) modeling is a powerful numerical method to simulate the microstructure formation. However,
material parameters included in the PF model have to be identified accurately from experimental data. In this
study, we develop a new methodology that implements Bayesian data assimilation to the PF simulation of
solidification in Fe-C-Cr-Mn-Mo-Ni alloys during AM process. This paper shows the results of numerical
experiments where the developed methodology is used to simultaneously estimate solute concentration and
material parameters from solidification microstructure morphology.
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Fig. 2 Computational flow to calculate prior and posterior
probability density functions using LETKF.
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Fig. 3 Computational domain used for the numerical experiment.
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Fig. 4 Comparison between the true and estimated solidification
microstructure and solute concentrations in SUS316L stainless
steel obtained by the NEMPF simulation coupled with LETKF.
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Fig. 5 PF mobility estimated by the data assimilation with
LETKEF. The solid line and hatched region show the estimation
value and standard deviation of the estimated parameters. The
horizontal dashed line indicates the true value.
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