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Wear-friction behavior of novel high aluminum bronzes alloy
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Abstract: A wear resistant aluminum-bronze alloy Cu-12Al-X was prepared by adding some elements (Ni, Fe, Mn)
based on the Cu-Al alloy, then was produced by casting. Wear-friction behavior of aluminum bronze Cu-12Al-X was
studied with making use of SEM, UMT-2 friction and wear tester, and use ZCuAl10Fe3 alloy as the contrast material.
The results show that the wear-friction behavior of Cu-12A1-X alloy is higher than that of ZCuAl10Fe3 alloy, and the
friction factor and wear loss of Cu-12Al-X alloy under the conditions of solution at 950 “C for 2 h and aging at 550 “C for
4 h are lower than the that of as-cast alloy, the alloy in this state has good wear resistant.
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Fig. 1 Microstructure of tested alloys: (a) ZCuAllOFe3;
(b) Cu-12A1-X/CA; (¢) Cu-12A1-X/HT
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Fig. 2 XRD patterns of tested alloys: (a) Cu-12A1-X/CA;

(b) Cu-12A1-X/HT
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Table 1 Mechanical properties of multi-aluminum bronze

Alloy HRC o/ MPa 0/%
ZCuAl10Fe3 21.8 635 24.48
Cu-12A1-X/CA 29.4 770 7.60
Cu-12A1-X/HT 42.5 890 9.28
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Fig. 3 Fracture morphologies of tested alloys: (a) ZCuAll0Fe3;
(b) Cu-12A1-X/CA; (¢) Cu-12A1-X/HT
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Fig. 4 Friction coefficient of tested alloys
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Table 2 Wear loss and average COF of tested alloys

Alloy Wear loss/mg Average COF
ZCuAl10Fe3 7.2 0.3336
Cu-12A1-X/CA 4.0 04144
Cu-12A1-X/HT 2.0 0.3622
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Table 3 EDS analysis to wear surfaces of Cu-12Al-X/CA

alloy
Element w/% x/%
Cu 61.10 49.24
Al 12.50 23.72
Ni 9.87 8.61
Fe 13.29 12.19
Mn 1.82 1.70
Else 1.42 4.54
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Fig. 5 SEM images of tested alloys after friction tests: (a), (b) ZCuAll0Fe3; (c), (d) Cu-12Al-X/CA; (e), (f) Cu-12A1-X/HT
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Table 4 Wear loss and average COF of tested alloys at high

temperature
Wear loss/mg Average COF
Alloy
100°C  300°C 100°C  300°C
Cu-12A1-X/CA 1.8 —6.4 03857 0.4585
Cu-12A1-X/HT 1.6 -4.5 03697 0.4473
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Fig. 6 Friction coefficient of tested alloys: (a) Cu-12A1-X/CA,; (b) Cu-12A1-X/HT
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Fig. 7
(d), (f) Cu-12A1-X/HT, 300 C; (e) Cu-12A1-X/HT, 100 C

SEM images of tested alloys after friction tests: (a), (c)Cu-12A1-X/CA, 300 C; (b)Cu-12Al1-X/CA, 100 C;
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Table S EDS analyses of wear surface of tested alloy

Element 4 5 < P
w/% x/% w/% x/% w/% x/% w/% x/%

Cu 71.98 59.32 60.22 46.28 67.20 55.48 70.92 56.97
Al 11.26 21.84 12.88 23.31 11.44 22.24 11.98 22.65
Fe 4.67 4.38 9.86 8.62 9.91 9.31 5.71 5.22
Ni 8.17 7.29 11.22 9.33 8.42 7.53 7.38 6.41
(¢} 1.48 4.86 3.37 10.28 1.10 3.60 2.21 7.06
Mn 243 2.32 2.45 2.18 1.93 1.84 1.81 1.68
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