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Study on friction behavior of WS,/TiO, enhanced cobalt-based composite
coatings

Wu Xianhong, Liu Cansen’, Li Jinyan, Xie Huisi, Jie Xiaohua
(Faculty of Material and Energy, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Cobalt-tungsten disulfide/titanium dioxide (Co-WS,/TiO,) composite coatings were prepared
by electrodeposition. The effects and mechanisms of individual and combined addition of WS, and TiO,
on the microstructure, phase structure, hardness and tribological behavior of resultant coatings were
studied by
diffractometer, Raman spectroscopy and friction testing machine. The results show that synergistic
effect of WS,/TiO, endows Co-WS,/TiO, composite coating with the highest hardness of about 538 HV

and the best anti-friction and anti-wear properties with an average friction coefficient of about 0.16 and

systematically scanning electron microscope, laser confocal microscope, X-ray

wear rate of about 1.01x107 mm’/(N-m), respectively.
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Fig.1 SEM images, XRD patterns and element distribu-

tion of various powders
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Fig.2 SEM surface morphology and Raman patterns of various composite coatings
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Fig.3 Cross sectional SEM morphology and element distribution of various composite coatings
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Fig.4 XRD patterns, grain size and hardness diagrams of various composite coatings
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Fig.5 Typical friction, average friction coefficient and wear rate of various composite coatings

(a) Co-TiO,B5JE SEM & (b) Co-TiO, EJK SEM IR

(d) Co-TiO, K SEM (e)  Co-TiO, IR SEM KA () E(d)3D 5Tk

St) fmy

(g) Co-WS,/TiO, IR SEM [&] (h)  Co-WS,/TiO, X SEM Ji K&l (i) El(e)i 3DFEERIE

6 AEEERMEREXEESSEM E 3D 2REE

Fig.6 SEM and 3D images of wear scar morphology of various composite coatings
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Fig.7 SEM morphology and element distribution of counterpart balls after sliding against various composite coatings
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