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Modified Monte Carlo simulation of normal grain growth
considering energy barrier for mass transition

LIU Jian-yuan, ZHANG Xiao-yong, ZHOU Ke-chao

(State Key laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Considering that an energy barrier should be conquered to realize the mass transition during the real grain
growth process, the Monte Carlo method was modified by introducing the energy barrier for mass status transition into
the evaluation of mass fransition probability to simulate the normal grain growth. The aim of modification was to
improve the physical significance of simulation. The simulation results show that the simulated grain growth exponent is
0.472-0.493, which is close to the theoretical value of 0.5. With the variation of simulation temperature and energy
barrier, the simulation results about the grain morphology development, the topological characteristic of grain boundary
and the variation of grain growth rate are all in accordance with the theories and real rules of normal grain growth
kinetics.
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Fig.4 Development of simulation microstructure with extending simulation time under conditions of G =1, J =1 and kT = 1.0:

(@) tmes = 120; (b) tmes=240; (¢) tmcs =360; (d) tycs=480
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Fig.5 Fracture microstructure of lead magnesium niobate 8 G=1 J=1

after being annealed at 1 200 for4 h 8
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Fig.6 Relative grain size distribution after simulation for radius with extending simulation times under conditions of
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