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Fig.1 Dendrite morphologies under different angle of view:

(a) phase-filed diagram, (b) adaptive grid diagram of
phase-field, (c) solute filed diagram, (d) adaptive grid
diagram of solute field, and (e) magnifying diagram of

pane of Fig.1b
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Table 1 Values of simulation parameters

Property Value

Liquid slope, m/K-%' -939

Solute equilibrium partition coefficient, k. 0.08
Solute diffusion coefficient in liquid, D /m* s 3x107
Solute diffusion coefficient in solid, Ds/m>s’! 1x107

Density, p/kg'm™ 2.65x10°

Latent heat of fusion, Li/J-mol! 10470
Melting temperature, 7,n/K 933.6
do/m 5x107
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Fig.2 Tip radius of steady-state dendrite growth at different

interface widths
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Fig.3 Solute field diagram of dendrite morphology at different widths at 6007,: (a) wo=15do, (b) wo=20do, (c) wo=25dy, and (d) wo=30d,
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Fig.4 Growth velocity curves of dendrite at different interface widths Fig.5 Dendrite tip concentration variation with interface width
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Three-Dimensional Phase Field Simulation of Dendritic Morphology of Al-Si Alloy

Zhang Bing, Zhao Yuhong, Wang Hong, Chen Weipeng, Hou Hua
(North University in China, Taiyuan 030051, China)

Abstract: Based on the Karma thin interface phase-field model with the solid diffusivity, the effects of interface width and thermal noise
on the dendrite growth behavior in undercooled melt of Al-Si alloy were studied by a three-dimensional adaptive meshing method. The
simulation results show that with the increase of interface width, the complexity of dendrite morphology, the dendritic tip velocity and the
solute concentration at the tip liquid phase decrease. With the increase of thermal noise amplitude, the dendritic tip changes slightly, and
the number and asymmetry of secondary dendrites located on both sides of the dendrite increase.

Key words: phase-field method; dendritic growth; three-dimensional adaptive grid; interface width; thermal noise
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