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Abstract: The phase field model is established to simulate Ostwald ripening in the low volume
fraction regime. The changes in the relative density field and long-range orientation field are
governed by Cahn-Hilliard equation and Allen-Cahn equation to study the effects of volume
fraction on the growth exponent m, the kinetic coefficient # and the size distribution. The re-
sults show that the growth exponent m is equal to 3,independent from the volume fraction,
while there are little changes in the kinetic coefficient £, which is near 0. 003, as the volume
fraction increases. The shape of size distribution broadens with increasing volume fraction of the
coarsening phase.
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Fig. 1  The evolution results under 90000 time step in
0. 38%(a),0.57% (b),4.5% (c) and 9. 5% (d) coarsening
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Fig. 2 Dependence of the number of grains at different
time on the volume fraction of coarsening phase
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Fig. 3 Relations of the scaling function 2(p) at different

time steps in 9. 5% coarsening phase system
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Table 1 Grain growth fitting formula and the parameters

Rr—Ry =kt
Volume fraction
%) k Ro m
0.57 0.0030 1.2 3.07
4.5 0.0031 1.5 2.92
6.6 0.0033 1.75 2.93
8.7 0.0037 2.05 2.98
9.5 0.0043 1. 87 3.01
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Fig. 5 Dependence of the kinetic coefficient £ on the vol-
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Fig. 6 Time dependence of grain size distributions in
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