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First-principles of Phase Stability and Solubility of AI-RE (La, Y) Alloy

Wang Haiyan'?, Gao Xueyun®, Zeng Jianmin®, Ren Huiping?, Zhao Yanjun*
(1. Guangxi Laboratory of Processing for Non-ferrous Metal and Featured Materials, Guangxi University, Nanning 530004, China)
(2. Inner Mongolia University of Science and Technology, Baotou 014010, China)
(3. Beris Engineering and Research Corporation, Baotou 014010, China)

Abstract: The appropriate ground states of the Al-La and Al-Y binary alloys were calculated by the first-principles method based on
density functional theory, and the solubility of La and Y elements in Al were discussed, as well as the plastic modulus of the priority RE
precipitates. The results show that for the supersaturated solid solution of Al-La and Al-Y, the priority precipitates are Al1Las(IMMM) and
Al;Y(R-3M), respectively, and the most stable phase of Al-La and Al-Y is Al;RE intermetallic compound. Among the three common
precipitates in the experiment, AlsY(R-3M), AlsY(PM-3M) and AlyiLas(IMMM)), AlsY(R-3M) has the highest stability and strengthening
capability. Finally, the difference of the calculated solubility for La and Y in Al indicates that Y has a high solubility limit.
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