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Abstract: The evolution of microstructure of grain and pore growth during powder sintering is
studied based on phase field model. The microstructure is described by a continuous composi-
tion field and orientation field, of which the evolution is governed by the time-dependent Chan-
Hilliard equation and the Ginzburg-Landau equationsrespectively. In different pore content sin-
tering systems,the grain growth index and the influence of pore content are statistically ana-
lysed in grain growth process. Simulation results show that the grain growth index increases
when the pore content ranges from 12% to 20% ., and evolution rate of grain coupled pore
growth decreases. The calculated result is consistent well with the experimental one.
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Fig.1 The process of the grain coupled pore growth un-
der different simulated time when f. =15% and M =0. 0001

a. t =1000;b. 1 =2000;3¢c. 1t =6000;d. £ =10000.
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Fig. 2 The mean grain area at different time interval

when f. =15% and M =0. 0001
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Fig.3 The respective evolution results of the system un-
der the same time step 10000 and gas phase transfer rate M =
0.0001
a. f. =12%;:b. f. =15%;c. f. =18%;d. f. =20%.
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Table 1 Grain growth fitting formula and the parameters

S=AXtY"+B R = k
fo (%)
A B m n=1/2m
12 1.52 2. 00 1. 65 0. 30
15 2.50 2. 30 1.84 0. 27
18 6. 60 16.0 2. 36 0.21
20 19.0 35.4 3.43 0.16
5(&) 0
. 5(a) (b)), (f. =
15%, M = 0.0001,¢ = 10000 ) La2. 98/
3Ba0. 01 (Mg0. 5Sn0. 5) 0O, 0. 5wt % B, 0;/1400°C
[13]
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Fig. 4 Grain growth curve under different pore content

(a) f. =12%;5(b) f. =15%; () f. =18%;(d) f. =

20%.

Fig. 5

sults (a) and the microstructures of the real materials (b)
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The partial microstructure of the simulated re-
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