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Fig. 1 Ordered y’ phase structure diagram and [010] direction
of 2D projection: (a) L1, phase; (b) L1, ( I ) phase; (c) L1,y (1)
phase
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Fig. 2 Microstructures evolutions of Ni;sAlsTijg at M=0: (a) =500; (b) =5000; (c) =20000; (d) =38000; (e) =100000; (f)

t=200000
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Table 1 Placeholder probability values in « lattice and $ lattice of Ni, Al, Ti atoms
Strain energy Occupation
Niy; Aly Niy Aly; Tin
0 0.9806 0.7864 0.1565 0.5700 0.0176 0.0019
400 0.9860 0.8057 0.1402 0.5407 0.0129 0.0011
800 0.9905 0.8192 0.1305 0.5014 0.0088 0.0007
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Effect of elastic strain energy on Ni;sAlsTiy alloy
precipitation process by microscopic phase-field simulation

SUN Yuan-yang, ZHAO Yu-hong, HOU hua, JIN Yu-chun, ZHENG Xiao-juan

(College of Materials Science and Engineering, North University of China, Taiyuan 030051, China)

Abstract: Based on the ternary microscopic phase-field dynamic model, the effect of elastic strain energy on Ni;sAl;sTijg

alloy precipitation process was studied. The results indicate that the precipitation process experiences from the L1, to L1,

phase transformation process and the final precipitated phase is Ni3(AlTi) by quantitative analysis. Meanwhile, the elastic

strain energy can accelerate the process of transformation from disorder to order, promotes the growth alone the specific

elastic “soft” direction, and finally forms coherent microstructure of highly ordered orientation. Furthermore, the main

existence of Niy; and Aly; in the precipitation phase is the structure of the two kinds of anti-site defects, and the elastic

strain energy can inhibit the generation of anti-site defects, and promote the positive position of atoms to occupy the

corresponding lattice point.

Key words: microscopic phase field; elastic strain energy; Ni;sAl;sTijo; anti-site defect
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