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Phase-field simulation of seaweed-like growth morphology of
directionally solidified Ni-Cu alloy
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Abstract: Based on the numerical simulation technique of microscopic structure with phase-field method,
the evolution of interface morphology of directionally solidified Ni-Cu binary alloy under constant thermal
gradient G=20 K/cm is simulated in this paper. The finite difference method with uniform grid and C-Pro-
gramming Code are used to compile the numerical simulation program of the growth of directionally solidi-
fied crystal with phase-field method. The effects of computation parameters on solidified microstructure
are studied and the mechanism of crystal growth in the process of directional solidification is explored. The
investigation result indicates that, once the initial smooth solidification front was disrupted under the con-
dition of low thermal gradient and became unstable, the cellular structures would occur immediately. In
the subsequent process of evolution,a large number of side-branches propagate, and the cellular tips are
split, forming seaweed-like growth morphology. So, the transition process of the solidification interface
morphology in the process of directional solidification of binary alloy with low thermal gradient is as fol-
lows:from flat form to cellular form to seaweed-like form.
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Tab.1 The physical properties of Ni-Cu
Tw/K L/(]J+cem™?) U/ (em® « mol ™ 1) o/(J +em™?) B/(cm » Ks™1) D./(ecm? « s 1) Di/(cm? « s 1)
A(ND 1728 2 350 7.42 3.7X10°° 0.33 1.0X10°° 1.0X10°°
B(Cuw) 1 358 1728 7.42 2.9X10°° 0. 39 1.0x107? 1.0X10°°
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Fig. 5 Effect of time step on interfacial morphology
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