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Fig.1

simulation atomic evolution diagram in the [010] direction:

(a) L1o (Type-1), (b) L1, (Type-11), and (c) L1,
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Fig.2 \Variations of interatomic potential and the parameters of L1, structure in the Co-Pt alloy: (a) long range order parameter; (b) atomic

concentration; (c) temperature; (d) temperature and atomic concentration
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Fig.4 Comparisons of phase field simulation and experimental result at 850 K in Cog.3g5Pto.605 alloy with different steps: (a) t=100,

(b) t=10 000, (c) t=50 000, (d) t=100 000, (e) t=500 000, and (f) TEM image!”
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Microscopic Phase-field Study of the Interatomic Potential and Precipitation Process
for L1y Structure in Co-Pt Alloys

He Chengyu®, Li Mengjia"?, Dong Weiping"?, Wang Linlin*? Chen Zheng®
(1. College of Engineering, Zhejiang Normal University, Jinhua 321004, China)
(2. Key Laboratory of Intelligent Operation and Equipment of Urban Rail Transit in Zhejiang Province, Jinhua 321004, China)

(3. School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Based on the microscopic phase-field method and the interatomic potential equation, the first near-neighbor interatomic
potentials of the L1, structure in Co-Pt alloy was calculated. The results show that the first near-neighbor interatomic potential of the L1,
structure in the Co-Pt alloy increases with the increase of the temperature, and increases with the increase of the concentration. The first
near-neighbor interatomic potential, which linearly changes with the temperature and concentration, is close to other literature result. Using
the interatomic potential to simulate the Co-Pt alloy precipitation process and the final morphology, the simulation results can get L1, and
L1, structure. According to the sequence parameters, we can get that the L1, structure precipitation mechanism characteristics are spinodal
decomposition, and then coarsed. The final two-phase volume fraction is close and the alloy precipitation profile and experimental results
are consistent. The calculation of the interatomic potential for L1y structure in Co-Pt alloy using phase-field method can expand the
application range of phase-field method in alloy design with L1, structure.

Key words: phase-field method; precipitation mechanism; interatomic potential; Co-Pt alloy; spinodal decomposition
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