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B 1 AF Mg & &R Cu-1.2Cr-0.25Zr-xMg & 4 G A4
Fig. 1 As-cast microstructures of Cu-1.2Cr-0.25 Zr-xMg alloys with different Mg contents: (a) x=0; (b) x=0.15; (c) x=0.3;
(d) x=0.45
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Fig. 4 Optical microstructures of Cu-1.2Cr-0.25Zr-0.3Mg
alloy with different cooling methods: (a) Cooling in furnace;

(b) Cooling in copper mold
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Fig. 8 Microstructures of Cu-1.2Cr-0.25Zr-xMg alloys with different Mg contents cooled in copper mold: (a) x=0; (b) x=

0.15; (¢) x=0.3; (d) x=0.45
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Fig. 9 TEM images((a), (b)) and SAED pattern((c), (d)) of aged Cu-1.0Cr-0.25Zr-0.3Mg alloy cooled by different methods:
(a) Cooling in furnace; (b) Cooling in copper mold; (c) SAED pattern cooling in copper mold; (d) SAED pattern
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Fig. 11 Fracture morphologies of alloys with different compositions and cooling methods: (a), (al) Cu-Cr-Zr alloy cooling
in furnace; (b), (b1) Cu-Cr-Zr-Mg alloy cooling in furnace; (c), (c1) Cu-Cr-Zr-Mg alloy cooling in copper mold
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Effects of Mg addition and cooling methods on
microstructure and properties of Cu-Cr-Zr alloys

YANG Xiao-hong, WANG Cheng-de, ZOU Jun-tao, XIAO Peng, LIANG Shu-hua

(Shaanxi Province Key Laboratory of Electrical Materials and Infiltration Technology,
Xi’an University of Technology, Xi’an 710048, China)

Abstract: Cu-Cr-Zr-Mg alloys were prepared by vacuum induction melting method. The effects of Mg contents
and cooling method on the microstructure and properties of Cu-Cr-Zr-Mg alloy were studied. The results show that
the microstructure of as-cast Cu-Cr-Zr-Mg alloy is a-Cu phase and Cu-Cr eutectic structure. With the addition of
Mg, the secondary dendrite arm spacing of the alloy decreases significantly and the microstructure is refined. After
solution treatment and aging treatment, the nano-sized CrCu, (ZrMg) phase precipitates from the matrix, and the
hardness and electrical conductivity of the alloy are greatly improved. When the Mg content is 0.3% (mass
fraction), the alloy obtains the best overall performance, with the hardness of 138.3HB and the electrical
conductivity of 79.1%IACS. Compared with the furnace cooling alloy, the structure of the alloy cooling in the
copper mold is finer and more uniform, and the segregation is less. After the solution treatment, the precipitated
phase size obviously decreases, and the number of precipitated phases increases. The hardness and electrical
conductivity reach 156.8HB and 82.8%IACS, respectively, and the tensile strength reaches 451.8 MPa.

Key words: Cu-Cr-Zr-Mg alloy; rapid cooling; fine grain strengthening; precipitation phase
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