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Fig. 1 Dendritic temperature field
(a) —0.25s; (b) —0.5s; (¢) —1.0s
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Fig. 2 Simulation of equiaxed dendritic

growth using phase field method
(a) —0.25s; (b) —0.5s; (¢) —1.0s
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Fig.3 Morphologies of equiaxed dendrites
(a) —Phase field method; (b) —Experiment;
(¢) —CA method
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Fig. 4 Simulation of columnar growth

using phase field method
(a) —0.3s; (b) —0.55s; (¢) —1.0s

3 Zig

1) @3 T B AR B, A G
TAE), BT SR A 2RI R BLRRIR i A
AR .

2) BOAEHIBEAE R G g R L e
HIB U E RV 75 .

[ REFERENCES]

[1] Kobayashi R. Modeling and numerical simulation of den-

dritic crystal growth[J]. Phys D, 1993, 63: 410- 423.

[ 10]

Wheeler A A, Boettinger W J, McFadden G B. Phase
field model for isothermal phase transitions in binary al
loys[ J]. Phys Rev A, 1992, 45(10): 7424- 7439.
Wheeler A A, Boettinger W J, McFadden G B. Phase
field model of solute trapping during solidification. Phys
Rev E, 1993, 47(3): 1895- 1909.

Beckermann C, Diepers H J, Steinbach I, et al. Model-
ing melt convection in phase-field simulation of solidifica-
tion [ J]. Comput Phys, 1999, 154: 468- 496.

Karma A, Rappel W J. Phasefield simulation of three
dimensional dendrites: is microscopic solvability theory
correct? [J]. Crys Growth, 1997, 174: 54— 64.
Karma A, Rappel W J. Numerical simulation of three di-
mension dendritic growth[ J]. Phys Rev Lett, 1996, 77
(19): 4050- 4053.

Karma A, Rappel W J. Phasefield model of dendritic
sidebranching with rhermal noise [ J]. Phys Rev E,
1999, 60(4): 3614- 3625.

Karma A, Rappel W J. Phasefield method for computa-
tionally efficient modeling of solidification with arbitrary
interface kinetics[ J]. Phys Rev E, 1996, 53(4): 3017
- 3020.

Zhu M F, Hong C P. A modified cellular automaton
model for the simulation of dendritic growth in solidifica-
tion of alloys[ J]. ISI1J International, 2001, 41(5): 436
— 445.

Hurle D J T. Handbook of Crystal Growth 1B: Funda-
mentals, Transport and Stability] M]. North Holland:
Amsterdam Publishers, 1993. 1078- 1080.

Simulation of dendritic growth morphology of
aluminum alloy using phase field method

ZHANG Guang-yue, JING Tao, LIU Bar cheng
(Department of Mechanical Engineering, Tsinghua University, Beijing 100084, China)

[ Abstract] The phase field method is applied to simulate the dendritic growth morphology of aluminum alloy. The mathematic

model includes phase field governing equation, solute conservation equation and energy conservation equation. The computed results

are compared with the experiment and the published results.
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