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Microscopic Phase-Field Simulation for the Effect of the Fourth-Nearest Pair
Potentials on Precipitation Mechanism of Ni;sAlsV,o Alloy

Zhen Huihui, Wang Yongxin, Chen Zheng, Zhang Jing, Zhang Mingyi, Huo Jinliang
(Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The effect of the fourth-nearest pair potentials on the precipitation mechanism of Niz;sAlsVy alloy is studied using a
microscopic phase-field kinetic equation. Our simulations demonstrate that both DO, phase and LI, phase have a mixed precipitation
mechanism of non-classical nucleation growth and spinodal decomposition without changing the fourth-nearest pair potentials. When
the absolute value of the fourth-nearest pair potential between Ni and Al (namely Fni.a, negative) increases, the precipitation
mechanism of L1, phase becomes spinodal decomposition. And when the fourth-nearest pair potential between Ni and V (namely 7*yiv)
increases, the precipitation mechanism of DO, phase is spinodal decomposition, the L/, phase is non-classical nucleation and the Al
concentration in L/, phase gains. When the absolute value of the negative V4A1,v increases, the mechanism is similar to the increase of
V4Ni,v; when the positive V4A1,v increases, the mechanism is similar to the decrease of V4Ni,v.

Key words: pair potential; Ni;sAlsVa alloy; precipitation mechanism; microscopic phase-field
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