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Fig.1 Morphology evolution results of spherical ' precipitate
particle under the interfacial energy (a) and the interfacial

and elastic energy (b)
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Fig.2 Coalescence process of two in-phase cubic particles:
(a, d, e) are morphologies on the section X-Y at the
initial stage, 500 and 5000 steps, respectively, (b) and

(c) are morphologies on the section X-Z of middle

domain distance at 100 and 200 steps, respectively
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Fig.3 Coalescence process of eight in-phase cubic particles with different domain distances and (b~h) are morphologies

on the section X-Z of middle domain distance at different steps: (a) initial stage, (b) 100 step, (c) 300 step, (d) 1000
step, (e) 2000 step, (f) 3000 step, (g) 4000 step, and (h) 5000 step
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Fig.4 Morphology evolution of »’ particles during the aging process in Ni base alloys of 20% precipitate volume fraction:

(a) 200 step, (b) 1000 step, (c) 5000 step, and (d) 20 000 step
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Fig.5 Changes of numbers (a) and volume fractions (b) of y’

precipitate particles with time in Ni base alloys of 20%

precipitate fraction
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Fig.6 Morphologies of y' precipitates at the late stage of aging in Ni base alloys with different precipitate fractions:

(a) f=10%, (b) f=35%, (c) f=50%, and (d) f=90%
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Fig.7 Changes of numbers (a) and mean sizes (b) of y’ precipitate particles with time
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Fig.8 Size distributions of »' precipitate particles in Ni base alloys with precipitate volume fraction
of 10% (a), 20% (b), 35% (c), 50% (d), and 90% (e)
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Three-Dimensional Phase-Field Method Simulation of Coarsening Kinetics
of y' Particles under Elastic Energy in Ni Base Alloys

Zhou Guangzhao, Wang Yongxin, Chen Zhen
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The effect of the elastic energy on the morphology and orientation of »’ particles and the coalescence behavior of multi-particle
were studied based on the three-dimensional phase-field method, and the influence of precipitate volume fraction on the number, average size
and size distribution of y’ particles were also studied. The results show that the y’ particle is cubic under elastic energy, aligned along the
<100> elastic soft directions. The effect of the elastic energy on the coalescence behavior of multi-particle mainly depends on the elastic
interaction which is related to the particles' distribution, size and the distance of domain boundary. With the increase of precipitate volume
fraction, the number of »' particles first increases to the maximum and then reduces; meanwhile the average size increases gradually.

Key words: three-dimensional phase-field method; coarsening kinetics; elastic energy; Ni base alloy
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