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Fig.1 Computed microstructure for Al-3at%Zr at various stages: (a) t¥*=4 000; (b) #*=30 000; (c) *=40 000; and (d) *=50 000
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Fig.2 Computed microstructure forAl-6at%Zr at various stages: (a) *=4 000; (b) *=15 000; (c) *=30 000, and (d) #*=50 000
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Fig.3 Computed microstructure forAl-15at%Zr at various stages: (a) t¥*=1 000; (b) *=3 500; (c) *=20 000; and (d) #*=50 000
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Fig.4 The variation of composition order parameter (a) and long
range order parameter (b) of L/, for Al-3at%Zr at
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range order parameter (b) of L/, forAl-6at%Zr at different
moments
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Microscopic Phase-Field Simulation of the Heat Treatment Process for Al-Zr
Intermetallic Compound

Zhang Lipeng, Chen Zheng, Wang Yongxin, Lu Yanli, Zhao Yan, Huo Jinliang

(Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The aging processes of three different component Al-Zr alloys of Al-3at% Zr, Al-6at%Zr and Al-15at%Zr were simulated

through the microscopic phase-field dynamic model. The results indicate that the precipitation mechanisms of the AlsZr ordered phase of

L1, structure are the spinodal decomposition, the mixed mechanism of spinodal decomposition and non-classical nucleation, and the

non-classical nucleation for the Al-3at% Zr, Al-6at%Zr and Al-15at%Zr alloys, respectively. The ordered phase is in the order of

supersaturated solid solution, G.P. zone, nonstoichiometric ordered phase, and stoichiometric ordered phase. At the initial stage of

evolution, the smaller G.P. zone of lower concentration dissolved but the larger G.P. zone of higher concentration grew up to form an

ordered phase at last.
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