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I nter action Between Vacancy Diffusion Induced Point Defects and Cu-rich Phase

Pei Jiaqi!?, Hou Hua'>*, Yang Wenkui'2, Zhao Yuhong!'-?3
(1. North University of China, Taiyuan 030051, China)
(2. Collaborative Innovation Center of Ministry of Education and Shanxi Province for High-performance Al/Mg Alloy Materials,
Taiyuan 030051, China)
(3. Beijing Advanced Innovation Center for Materials Genome Engineering,

University of Science and Technology Beijing, Beijing 100083, China)

(4. Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: The irradiation-induced point defects accelerate the evolution of the microstructure of nuclear power plant materials and affect

the reactor lifetime to a large extent. In this paper, based on the quadratic continuous phase field model of the phase field method with

coupled vacancy and interstitial atoms, the phase separation of Fe-15at%Cu-1at%Ni-1at%Mn alloy under the vacancy diffusion mechanism

was simulated, and the interaction mechanism between the point defects and the Cu-rich phase was investigated. The results show that the

vacancy and interstitial atoms promote the growth and coarsening of the Cu-rich phase, the increase in the point defect concentration

promotes the phase separation and accelerates the destabilization decomposition of the precipitated phase, and the increase in the

temperature delays the growth and coarsening of Cu atoms and vacancy rings, and the point defects can also increase the yield strength to a

certain extent. It provides a new idea to investigate the effect of the vacancy diffusion mechanism on the properties of irradiation-resistant

materials.
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