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Abstract : Extending a phase field model with multi-order parameters to the hard particles with
three-phase system, we establish a thermodynamic model which contains the third phase hard
particles of two-phase grain growth. Using the interface variables dynamics equations to simulate
two-phase grain growth process with third phase particles, we study the two-phase pinning grain
growth characteristics and grain growth index. The results show that the disperse distribution of
the third phase hard particles has pinning effect on the matrix of grain boundaries. When the third-
phase particles volume fraction is large enough, the grain radius will tend to stable quickly. The
model can reflect the effect of third-phase particles on grain growth of two-phase process, which

coincide with the existing theory.
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Fig. 1 Microstructure evolution in the two-phase system

with different time steps
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Fig. 2 Microstructure evolution with 10% hard particles
with different time steps

a: I [E] 2 K Time steps=400; b Bf [8] 25 & Time steps =
2000;c: B [A] 25 K Time steps=20000;d : i} [8] 2£ 4 Time steps
=60000.

_—J N N
00O &

R E 3R
Mean grain radius(gp)

O&O\OOOK\)J&O\
T T T

1 2 3 4 5 6
fif (6] 2 4 Time steps X 10°

&3 5 =AH 0 1020 HE /Y B AH b KL £ 2 42 i B )
AR A 1 4R 0 A K A5 2

Fig.3 Time dependence of the 3 phase average grain
radius with the third phase is 0 and 10% and grain growth
index
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Fig.1 TIC of the essential oil from Cymbopogon citratus
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