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The Effects of Solution Heat Treatment and Aging Treatment
on the Electrical Conductivity and Hardness of Cu-Cr Alloys

8hin Woo Kim
Dept. of Materials Engineering, Hoseo University, Asan, Chungnam, Korea

Abstract The electrode materials for welding machine in automobile industry such as Cu-Cr, Cu-Zr and Cu-ALO,
require the high electrical conductivity and the proper hardness. Therefore the effects of solution heat treatment and
aging treatment on the electrical conductivity and hardness of Cu-0.8wt%Cr and Cu-1.2wt%Cr alloys have been
investigated. Cu-0.8wt%Cr alloy showed the higher electrical conductivity and hardness than Cu-1.2wt%Cr alloy and
both alloys showed the betier electrical conductivity at 930°C among 930, 980 and 1030°C solution heat treatment
temperatures. The electrical conductivity and hardness in both alloys were not affected by aging treatment but
remarkably affected by solution heat treatment temperature. The final drawing process reduced electrical conductiv-

ity and increased hardness more in Cu-1.2wt%Cr alloy.
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Fig. 1. Phase diagram of Cu-Cr binary system.
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Table 1. Manufacturing process of Cu-Cr alloys
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Fig. 2. The electrical conductivity and hardness of (A) Cu

-0.8wt%Cr and (B) Cu-1.2wt%Cr alloys after solution

treatment at 930, 980 and 1030°C for 30 mins.
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Fig. 3. The electrical conductivity and hardness of (A)
Cu-0.8wt%Cr and (B) Cu-12wt%Cr alloys after aging treat-
ment at 480°C or 450°C for 3 hours.
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Fig. 4. The electrical conductivity and hardness of (A)
Cu-0.8wt%Cr and (B) Cu-1.2wt%Cr alloys after aging at
480°C or 450°C for 3 hours and final drawing process from
@18 mm to 16 mm.
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Fig. 5. The microstructures of (A) Cu-0.8wt%Cr and (B)

Cu-1.2wt%Cr alloys after solution treatment for 30mins at
980°C.
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Fig. 6. The microstructures of (A) Cu-0.8wt%Cr and (B)
Cu-1.2wt%Cr alloys after aging treatment and final draw-
ing process.
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