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Plasma Sprayed WC/Co Hydrophobic Coating
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Abstract: Wear resistance is a vital cause that limits the application of superhydrophobic coatings. In this study, WC/Co
cemented carbide coating nearly superhydrophobic characteristic were prepared by plasma spraying and further surface
chemical modification with FAS-17 (Heptadecafluoro-1,1,2,2-tetradecyl trimethoxysilane). The results show that the static
water contact angle (WCA) of the WC/Co coating reaches 147°. With increasing plasma spraying power, the WCA slightly
increases. The Raman spectroscopy and XPS analysis testify that the chain of FAS-17 is grafted onto the surface of the coating
by hydrolysis and subsequent condensation reaction. The surface roughness Ra is 7.9 pm by laser scanning confocal
microscopy (LSCM). After plasma flame oxidization, the oxide WO; was formed on the surface of the coating, and improved
the hydrophobicity. Finally, WC/Co hydrophobic coating shows good wear resistance in the sand paper abrasion experiment
and good anti-rain property in the water erosion test.
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Table 1 Parameters of plasma spraying and plasma flame oxidization

Parameter No.1 No.2 No.3 No.4
Power / kW 15 22.5 30 30
Distance / mm 100 100 100 100

Flow rate of Ar/(L-h™) 4000 4000 4000 2 000
Flow rate of H, / (L-h™") 15 18 25 100
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Fig.1 XRD patterns of as-sprayed WC/Co coatings with different
spraying power and subsequent plasma flame oxidization
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WC/Co coating
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Fig.6. LSCM morphology of No.4 WC/Co as-sprayed coating
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