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Effects of trace Zr on the wear behavior of Cu—Ag alloy
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ABSTRACT Cu-Ag-Zr alloys are produced by means of a vacuum induction furnace. The effect of
Zr addition on the wear behavior of Cu—Ag alloy and the wear mechanism had been investigated using
wear property tests, scanning electron microscope (SEM), energy dispersive X-ray spectrum (EDS) and
transmission electron microscopy. The results show that the wear rate of Cu—Ag alloy decreases with the
increase of Zr content, the wear rate of the material increases with the increase of sliding distance and
electrical current. Adhesive wear, abrasive wear and electrical erosion are the dominant mechanisms during
the electrical sliding processes. Compared with the Cu—Ag alloy, the Cu-Ag—Zr alloy wire has much better

wear resistance, which was caused by dispersed fine precipitates.
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Table 1 Properties of contact wire materials

Alloy Tensile strength/MPa Conductivity/% IACS Soften temperature/’C
Cu-0.1Ag 403 98.70 " 350
Cu—0.1Ag—0.1Zr 515 93.01 500
Cu—0.1Ag—0.2Zr 570 85.18 550
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Fig.1 Schematic of the wear test apparatus compo-
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Fig.2 Variation of the wear rate with the electrical

current for Cu—Ag—Zr alloys
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Fig.3 Variation of the wear rate with the sliding dis-
tance for Cu—-Ag-Zr alloys
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Fig.4 Wear surface SEM micrographs of the Cu-Ag-
0.2Zr alloy under various electrical currents
(arrow shows the sliding direction) (a) 0 A;
(b, c) 50 A
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Table 2 EDAX analysis results of the wear surface (mass fraction, %)

C (0] Sn Fe Ni Cu Zn Pb
Grooves 6.54 5.33 1.94 5.54 1.15 60.09 14.83 4.59
Gas holes 6.43 4.08 4.74 12.73 2.14 61.54 3.34 4.99
Spherical particle 2.63 1.20 0.50 11.05 2.29 61.66 17.68 2.98
2.3 Zr ¥ Cu-Ag 8L BERITAHNKER 3 & it
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Fig.5 Precipitate micrograph of the Cu-Ag-0.2Zr alloy
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