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Microstructure and Properties of Cu-Cr-Zr-Ag Alloy

Hao-feng Xie, Xu-jun Mi, Guo-jie Huang, Xiang-gian Yin, Yan-feng Li, Bao-dong Gao
State Key Laboratory of Nonferrous Metals and Processes, General Research Institute for Nonferrous Metals, Beijing, China
Email: xie.haofeng@126.com

Abstract: This work discusses the effects of different thermomechanical treatment on mechanical properties
and electrical conductivity properties of Cu-0.26 at.% Cr-0.08 at.% Zr-0.1 at.% Ag alloy. The best ther-
momechanical treatment process for the alloy is solution-treated at 940 ‘C for 1 h, cold drawn to 96% defor-
mation, and aged at 400 C for 4 h. In the case of the process, the tensile strength, elongation rate and electri-
cal conductivity of the alloy reach 524MPa, 14.86% and 80%IACS respectively. TEM analysis showed two
fine and well-dispersed precipitates composing of Cr and CuyZr. Ag improves the alloy’s mechanical proper-
ties through solid solution strengthening effect and brings few effects on the conductivity of the alloy. The
experimental alloy has a strong aging strengthening effect. It is an important mechanism for the improvement
of strength in alloy to make the pinning effect of precipitates on dislocations, as well as work hardening and
solid solutions strengthening also contribute to the improvement of strength.
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Figure 1. Curve: Effects of aging temperature on tensile strength of
Cu-0.3at.%Cr-0.1at.%Zr-0.1at.%Ag alloy for different aging time
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Figure 2. Curve: Effects of aging time on tensile strength of
Cu-0.3at.%Cr-0.1at.%Zr-0.1at.%Ag alloy for different aging tem-

peratures
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Figure 3. Curve: Effects of aging temperature on conductivity of
Cu-0.3at.%Cr-0.1at.%Zr-0.1at.%Ag alloy for different aging time
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Figure 4. Curve: Effects of aging time on conductivity of
Cu-0.3at.%Cr-0.1at.%Zr-0.1at.%Ag alloy for different aging tem-
perature
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Figure 5. Microstructures (1000 X) of Cu- 0.3at.%Cr- 0.1at.%Zr-
0.1at.%Ag alloy under different treatment conditions: (a) Sol-
id-solution treating; (b) 96% cold deformation prior to aging at 350
C for 4h; (c) 96% cold deformation prior to aging at 400°C for 4h;
(d) 96% cold deformation prior to aging at 600°C for 4h; (e) 96%
cold deformation prior to aging at 850°C for 1h
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Figure 6. Curve: DSC of Cu-0.3at.20Cr-0.1at.%Zr-0.1at.%Ag alloy
ranging from 100°C to 1000°C
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Figure 7. TEM micrographs of Cu- 0.3at.%Cr- 0.1at.%Zr-
0.1at.%Ag alloy after aging at 400°C for 4h (BF image and SAED
pattern)
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Figure 8. Dislocation morphology of
Cu-0.3at.%Cr-0.1at.%Zr-0.1at.%Ag alloy aging at 400°C for 4h
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