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Two-dimensional Grain Growth Simulation by Local Curvature Multi-vertex Model
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Abstract

A local curvature multi-vertex model was developed. This model is the straightforward two-
dimensional topological network model based on the physical principles which consider the
curvatures of grain boundaries and the grain boundary tensions at triple junctions. The simulator
based on the physical model was developed and applied to the materials with an artificial random
texture and an actual texture. As the results, the grain growth by simulation obeyed the 1/2 low of
time which was derived from the classical curvature model. Moreover, the grain growth velocity
and misorientation distribution was turned out to be changed by the grain boundary characteristics.
The developed model was verified to simulate the experimental results quite well.
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Local curvature multi-vertex model

f,and f, - are the driving forces of virtual vertex i and triple
junction j respectively in this model. V,is the vertex i. C,is
circle arc determined by the vertex V,and nearest neighbors
in both sides. O, is the center of circle arc C.. R, is the radius
of circle arc C.. y ; is the grain boundary energy vector defined
by y,=v;-7;/17,l. v,is the energy per unit length of the
grain boundary between the vertices jand j. f,./. is the vector
connecting vertex i with vertex j.
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Initial state

After grain growth (The diameters are 2.69 times larger than the initial one.)

(before grain growth)
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Conditions and results of grain growth simulation on each grain boundary
Condition (A): Constant boundary characteristics. Condition (B): =1 boundary and high angle grain boundaries close to 60° are
taken into account. The angle range is 15°. Condition (C): =1 boundary and high angle grain boundaries close to 60° are taken

into account. The angle range is 25° .
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