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ABSTRACT With a new Monte Carlo algorithm, the three—dimensional normal grain growth pro-
cess including the steady—state stage is appropriately simulated. The topological dependence equation
for the growth rate of three—dimensional individual grains, which was first derived theoretically by the
present authors and can be considered as a three—dimension equivalent to Von Neumann’s equation in
two—dimensions, is confirmed by means of the simulation. Such verification with experimental measure-
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ment in real microstructures is not available yet.
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Fig.1 The configuration of neighbors of a tiny volume unit in
three-dimensional space
(@, @, O and A represent the central volume unit and
its nearest, second —nearest and third nearest neighbors,
respectively
1 — the (n—1)th separate plane 2 — the nth separate
plane 3 — the (n+1)th separate plane
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Fig.2 Cross—sectional observation of microstructural evolution during the three-dimensional grain growth simulation
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Fig.3 Change of the average grain size with simulation time,
where values in the figure indicate the mean exponent

of grain growth in certain periods
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Fig.4 Changes of the average number of grain faces < F >,
grain edges < E >, grain corners < C > and edges per

face < Ef > with simulation time
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Fig.5 Relation between the change rate of surface area of the
simulated individual three— dimensional grains with the

number of grain faces. Each A corresponds to one grain.

Toally 300 grains’ data are shown
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