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Friction and Wear Properties of Mo-W Spraying Coating in Magnetic Field
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Abstract: Mo-W alloy coating was prepared on steel 45CrNiMoVA by supersonic plasma spraying technology, which formed
the friction pairs with 6061 aluminum alloy. Friction and wear tests in magnetic field were studied on the friction pairs. The
coating structure was analyzed by SEM and EDS, while the phase constituent of the coating was tested by X-ray
diffractometer. The surface oxygen concentration and surface temperature were tested in different magnetic induction (B). The
results show that with the increase of B, the friction coefficient of the Mo-W coating is reduced and the wear volume is slightly
decreased. The friction surface temperature in magnetic field is 10 to 20 °C higher than that without magnetic field. The
addition of magnetic field has no obvious effect on the microhardness of the Mo-W coating. The oxygen content of the worn
Mo-W coating surface increases with the increase of B. The debris is mainly composed of Al>O3 particles and Mo-W alloy
particles covered with Al2O3, and the particle size decreases gradually with the increase of B. There are two main roles of
magnetic field in the friction the of the Mo-W coating with 6061 aluminum alloy, one is to increase the oxygen concentration
between the friction pairs and then promote the oxidation wear phenomenon; the other is to refine the abrasive particles and
reduce the friction coefficient.
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Table 1 Chemical compositions of steel 45CrNiMoVA  (w/%)

Element C Ni Cr Mo
Content  0.42-0.50  1.30-1.80  0.80-1.10  0.20-0.30
Element Mn A% Fe

Content  0.50-0.80  0.10-0.20 Bal.
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Fig.1 Geometrical size of 6061 Al alloy sample
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Table 2 Chemical compositions of 6061 Al alloy (W/%)
Element Cu Mn Mg Zn Cr Ti Si Fe Al
Content 0.15-0.4 0.15 0.8-1.2 0.25 0.04-0.35 0.15 0.4-0.8 0.7 Bal.
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Table 3 EDS analysis of Mo-W coating (W/%)

Element Before wear Fig. 8(a) Fig. 8(b) Fig. 8(c) Fig. 8(d) Fig. 8(e) Fig. 8(f) Region G
(o) 1.42 225 3.93 4.82 5.17 6.05 6.71 1.87
Mo 84.18 72.23 71.17 70.23 68.41 67.68 68.29 82.36
w 14.40 13.46 11.84 12.56 13.17 11.23 10.18 13.42
Al 12.06 13.06 12.39 13.25 15.04 14.82 2.35
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Table 4 EDS analysis of regions in Fig.12(c) (W/%)
Element Area A Area B
(0) 3.93 15.25
Mo 71.17 25.36
w 11.84 5.21
Al 13.06 54.18
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