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Density functional theory of Cu-Cr alloy during aging
precipitation process at low temperature
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Abstract: Supersaturated Cu-Cr solid solution was prepared by atomization. The microstructures of Cr rich zone in
Cu-Cr solid solution were investigated by transmission electron microscopy and electron energy disperse spectroscopy.
The formation energy and entropy of different Cr soluble enrichment districts were calculated. The electric structure
changes of richment zones during aging precipitation process were explained by the first principle. The mechanism of
aging precipitation was explained. The results show that the GP zone is presented at relatively low temperature, the
concentration of Cr also increases due to the soluble enrichment process. The soluble enrichment is a metastable phase
and declines the system energy. The structure of enrichment zones with 56%Cr is transformed and the environment of
atoms in GP zone is charged too.
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Fig.1 Model of alloy enrichment zones aged at 573 K for

15 min
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Fig.2 Microstructures of alloy aged at 573 K for different times: (a) 5 min; (b) 15 min; (¢) 60 min; (d) 240 min
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Table 1 Contents of Cr alloy aged at 573 K after different

times

Zone No. Al A2 A3 B1 B2 B3

X(Cr)/% 2.2 1.9 2.1 262 251 259

Zone No. Cl Cc2 C3 D1 D2 D3

X(Cr)/% 571 412 599 843 76.1 81.8
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Fig.3 Cohesive energy of enrichment zones with different Cr

contents
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Fig.4  Variations of entropy of enrichment zones with

different Cr contents at different temperatures
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Fig.5 Difference electronic density of enrichment zones with different Cr contents: (a) Cr 2.0%; (b) Cr 25.0%; (c) Cr 56.0%; (d) Cr
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Fig.6 TDOS and PDOS of enrichment zones with different molar contents of Cr
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