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Electrical sliding wear property of Cu-Ag-Zr-Ce alloy for contact wire
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(1. School of Materials Science and Engineering, Henan University of Science and Technology, Luoyang 471003, China;
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Abstract: Cu-Ag, Cu-Ag-Zr and Cu-Ag-Zr-Ce alloys were produced by using a vacuum induction furnace. The electrical
sliding wear properties of different alloys wires were studied by a self-made sliding wear tester that can simulate the
tribological conditions of sliding current collectors on contact wires. The morphologies of Cu-Ag-Zr-Ce alloy before and
after wear were analyzed by scanning electron microscope. The results show that the wear rate of the Cu-Ag-Zr-Ce alloy
increases with increasing electrical current and sliding distance. The adhesive wear, abrasive wear and electrical erosion
are the dominant mechanisms of the Cu-Ag-Zr-Ce alloy during the electrical sliding processes. Compared with Cu-Ag
and Cu-Ag-Zr alloys under the same test condition, Cu-Ag-Zr-Ce alloy has much better wear resistance. The wear rate of
the Cu-Ag alloy is 2—4 times as large as that of Cu-Ag-Zr and Cu-Ag-Zr-Ce alloys.
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Fig. 1 Schematic diagram of apparatus of wear test
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Fig. 2 Variation of wear rate of Cu-Ag-Zr-Ce wire with
electrical current at contact pressure of 45 N and sliding velocity

of 18 km/h
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Fig. 3 Variation of wear rate of Cu-Ag-Zr-Ce wire with

sliding distance at contact pressure of 45 N and sliding velocity

of 18 km/h
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Fig. 4 SEM images of Cu-Ag-Zr-Ce alloy after wear under different electrical currents: (a) 0 A; (b) 30 A; (c), (d) 50 A
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Table 1 EDS analysis results of worn surface

Mass fraction/%
Current/A
Sn Fe Ni Cu Zn Pb
0 1.62 290 8.69 2.09 77.74 498 198

30 227 415 231 141 8429 192 3.65
50 298 170 6.86 1.82 7892 4.74 2.98
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