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Abstract

Grain growth occurring in the steel manufacturing process is one of the most important
phenomena in order to control the polycrystalline microstructure. Due to its heavy computational
cost, phase-field(PF) simulations were limited to 2D systems. Recently, 3D PF simulation of grain
growth is becoming practical owing to the development of efficient simulation algorithms and the
application of parallel computation techniques. In this manuscript, we will report simulation results
for the normal grain growth and the system containing finely dispersed second-phase particles.
Especially, this manuscript highlights the difference between the 2D and 3D simulation results.
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Simulated microstructural evolution in 5122 cells
(a) 35174 grains at t = 650 At and (b) 1185 grains at t =
10000 At.
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Square of average grain radius (R)2, versus simulation time
The thick straight line is the linear least-square fitting for a
simulation run.
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Steady-state grain size distributions from various phase-field
simulations of the 3D normal grain growth
Kim et al.’® (MPF model, symbols were taken from Fig.15 in
Ref. 18) and our study (MPF model + APT algorithm). The
thick curve depicts the 3D distribution predicted by Hillert
theory?.
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Simulation test of mean-field approximation [Eq.(5)] in the
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The results obtained from a simulation run att = 10000 At is
shown in this figure, where 1185 grains are shown as dots in
a RdR/dt vs R/<XR> plane. The dR/dt values were measured
from the volume changes during a single time step. The thick
straight line is the linear least-square fitting.
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Ref. 18) and our study (MPF model + APT algorithm).
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