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Phase-field simulation of dendrite growth for
binary alloy with strong anisotropy
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Abstract: Based on the Wheeler model and the Eggleston regularization technique of strong anisotropy of interface
energy, the phase-field model was built by coupling with the concentration field and temperature field. The dendrite
growth process of Ni-Cu alloy with strong surface energy and kinetic anisotropy were simulated. The results show that
the dendrite growth depends on the two kinds of anisotropies. Under the strong surface kinetic anisotropy condition, the
melt solidifies grow along the (110) orientation and the crystals grow into a square-like. Under the strong surface energy
anisotropy or having two kinds of anisotropies condition, the melt solidifies in a dendrite pattern grow along the (100)
orientation and the variation of interface orientation discontinuity can lead to the corners form on the tip of dendrite. In
the case of anisotropy strength with the same values, under the strong surface energy anisotropy condition, the thermal
gradient along the (100) orientation is large, and makes the dendrite growth become fast, the tip velocity at steady state
increases by about 32.26% compared with the case that having two kinds of anisotropies. Under the strong surface kinetic
anisotropy condition, the thermal gradient along the (100) orientation is small and the concentration of solute is large, and
makes the dendrite growth become slow, the tip velocity at steady state decreases by about 48.92% compared with the
case that having two kinds of anisotropies.
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