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Fig. 1 Snapshots during very-large-scale MD
simulations with spontaneous homogeneous
nucleation and solidification.
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Fig. 2 Snapshots of simulation cells for (a)
nucleation, solidification and (b) subsequent grain
growth for two independent calculations of 30000 ps.

t=1At t = 350004t
3125000 grains 57114 grains

t = 55000A¢t t=75000A¢
29644 grains 18842 grains

Fig. 3 Snapshots during very-large-scale MPF
grain growth simulation.
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Fig. 6 (a) Snapshots of (a) large-scale MD
nucleation simulation and (b) subsequent MPF
grain growth simulation.
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Fig. 7 Examples of the microstructural evolutions
in large-scale PF grain growth simulations for Aé,
=0° and 30°.
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Fig. 8 Temporal variations in standard
deviation (SD) for the distributions of normalized
grain sizes (R/<R>) and boundary misorientation
angles (A6) for different A&
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Fig. 9 (a) PF grain growth simulation used for
the twin experiment. (b) Temporal variations in
estimated grain boundary energies and mobilities.
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Fig. 10 Snapshots of abnormal grain growth
simulations for (a) 2D and (b) 3D idealized
polycrystalline systems. In (b), matrix grains are
shown only for a half of the domain to better
visualize the abnormally growing grain.
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Fig. 11 Temporal variations in R / R, for different
om/! 0, M /| My, and initial R / Ry values, as
calculated for (a) 2D and (b) 3D systems shown in
Fig. 10.
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Fig. 12 Snapshots of abnormal grain growth
simulations in textured systems. (a) Initial state.
(b, ¢) Evolved microstructures for the conditions
of (b) mobility anisotropy with A&y = 3° and (c)
energy anisotropy with A&y = 3°. The colors of
grains indicate their sizes R relative to average
grain size Rave.
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Fig. 13 Temporal variations in Rmax / Rave for
different conditions of boundary property
anisotropy and texture strength.
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Fig. 14 (a) MD grain growth simulation used for
estimating Al grain boundary properties by data
assimilation. (b) Phase-field structures converted
from (a).
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Fig. 15 Temporal variations in circular grain area,
as calculated from the MD results shown in Fig.
14 and MPF simulation with estimated grain
boundary properties.
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