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Abstract: To solve the problem of poor wear performance of titanium and its alloys, two Ti/WC composite coatings with
different compositions were deposited on Ti6Al4V alloy substrate using high-pressure cold spraying. The tribological proper-
ties of the substrate and the coatings were tested by dry sliding friction wear test at room temperature, and the wear surfaces
were observed and characterized by scanning electron microscopy (SEM) and Raman spectroscopy. The results showed that
the wear rates of the composite coatings are reduced by one order of magnitude compared with that of the Ti6Al4V matrix
(4.06x107 mm*/(N-m) ), exhibiting excellent wear resistance. In addition, the increase of WC content in the coating im-
proves the microhardness and the wear resistance of the coating. On the surface of the wear track, the friction film composed
of TiO,, WO, and WC fragments can effectively avoid the direct contact between the grinding ball and the coating, thus re-
ducing the degree of wear. Therefore, the cold-sprayed Ti/WC composite coating has certain application prospects in titani-
um alloy wear protection.
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Fig. 1 SEM images and size distributions of initial powders: (a, c¢) polygonal pure Ti; (b, d) spherical WC
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Table 1 Friction wear test conditions
Test condition Parameter
Normal load/N 20
Sliding speed/ ( mm/s) 10
Stroke length/mm 1
Time/min 30
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Table 2 Deposition characteristics of cold sprayed composite

coatings

Ceramic content Ceramic content

Porosity Hardness

in powders in coatings
HV
/vol% /vol% /% (HVo.5)
50 12.2£1.2 0.5+0. 06 22027
80 24.5+2.7 1.1+0. 15 329+19
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Fig.2  SEM images of cross-sectional morphology: (a, c¢) Ti-

12. 2vol% WC coating; (b, d) Ti-24. 5vol% WC coating
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Fig. 5 Macro-morphological SEM images of the surface of substrate and coating wear tracks: (a) Ti6Al4V substrate, (b) Ti-

12. 2vol% WC coating, (c) Ti-24. 5vol% WC coating
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coating; (c, d) Ti-24. 5vol% WC coating
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