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Constitutive Equation and Hot Working Diagram of Cu-0.98Ni-0.24P

Alloy Based on Hot Compression Experiment
Huang Baohuan'?, Zhang Yanmin', Li Jibao®,Yang Yaopeng', Huang Kuan', Shan Yungi',
Zhao Shiheng', Zhang Hongfei', Feng Jiang', Zhang Chaomin', Song Kexing"*
(1.School of Materials Science and Engineering, Henan University of Science and Technology;
2.Henan Academy of Sciences; 3.Ningbo Bowei Alloy Materials Co., Ltd.)

Abstract: The hot deformation behavior of Cu-0.98Ni-0.24P alloy under deformation of 50% , temperature range of
700~850 °C and strain rate range of 0.01~5 s~ ! was investigated by Gleeble-1500D thermal simulation machine.
The constitutive equation considering temperature compensation was established and modified. The results indi-
cate that the flow stress of Cu-0.98Ni-0.24P alloy exhibits absence of peak stress at 700 “C and 750 °C, which is

1

dominated by dynamic recovery. At 800 ‘C and 850 ‘C and strain rate of 0.01 s ', the peak stress appears and
complete dynamic recrystallization occurs. The modified constitutive equation is simulated and calculated, and the
calculated is value in consistent with the actual value. According to the hot processing diagram, the optimal pa-
rameters of Cu-0.98Ni-0.24P alloy in the test range are obtained as 700~780 ‘C, 0.01~0.1 s! and 800~840 C,
0.01~5s ",
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Fig.2 True tress-strain curves of Cu-0.98Ni-0.24P alloy under different deformation conditions
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Fig.3 Effects of strain on parameters of Cu-0.98Ni-0.24P alloy
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Effects of Cr, Ag and RE Elements on Properties of Copper Alloys
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Abstract: The preparation and performance testing of high-conductivity, high-strength, corrosion-resistant copper
alloys were carried out, and effects of alloying elements on electrical conductivity, mechanical properties and cor-
rosion resistance of copper alloys were investigated. The results indicate that addition of 0.12% Ag can improve
the conductivity of copper alloys. The tensile strength and corrosion resistance of copper alloys can be improved
by 20% and 50% , respectively, after addition of 0.5% Cr due to the precipitation strengthening of Cr. Further
addition of trace RE elements can refine the grain, thereby further improving the electrical conductivity, mechani-
cal properties and corrosion resistance of copper alloy, where the effect of Y is slightly superior to Ce.
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