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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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Tab.1 Composition design of copper alloy %
5% Ak = =

Cr  Ag Y Ce  Cu D HERAITHR
1 #fi Cu - - A
2 Cu-Cr 0.5 - - - At
3 Cu-Ag - 012 - - R
4 Cu-Cr-Ag 0.5 0.12 - - F
5 Cu-Cr-Ag-Y 0.5 0.12 0.02 - AE
6 Cu-Cr-Ag-Ce 0.5 0.12 - 0.02 A
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SEM image and EDS results of alloy specimen 2
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Fig.2 SEM images of specimens after grain boundary corrosion
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Fig.3 Conductivity of various copper alloys
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Fig.4 Tensile strength of various copper alloys
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Tab.2 Test results of different alloys by

electrochemical workstations

AT AN/ V FUB A R %/ (pA - em™®)

1 —0.40 23.75
2 —0.41 12.27
3 —0.40 23.69
4 —0.40 12.13
5 —0.41 10.75
6 —0.42 11.30
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Tab.3 Salt spray test and contact resistance of different alloys
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o HLBH /1 Hfh B/ nQ i [A]/ h
1 13.1 27.8 ~48
2 13.3 15.8 ~72
3 13.0 27.1 48
4 13.3 15.3 72
5 13.2 14.1 ~84
6 13.3 15.3 ~72
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