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Lubrication of self-adaptive W-S-C coatings in vacuum
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Transition Metal Dichalcogenides (TMD) coatings have become very competitive solid

lubricants beside other commonly available coatings. Their properties are derived

from layered structure, where the adjacent layers with strong covalent bonding

interact through relatively weak van der Waals forces. Although such structure is

excellent for solid lubrication, the hardness and wear resistance of TMD is low;

moreover TMD are sensitive to environmental attacks. To improve mechanical and

tribological properties, several approaches were investigated and doping of TMD with

carbon gained much interest. In our previous work we investigated W-S-C coatings

prepared by r.f. magnetron sputtering and showed their promising tribological

properties. In this work we used semi-industrial chamber to deposit W-S-C coating by

d.c. magnetron sputtering. Three target-to-substrate distances were used in order to

achieve similar carbon content and different S/W ratio. Besides fundamental

characterisation of the chemical composition (EPMA), structure (XRD), chemical

bonding (XPS) and morphology (SEM), we focused our attention on tribological

properties in vacuum and pure gases.

The S/W ratio varied from 1 to 1.4, the hardness was approximately 4.5 GPa. The

friction in humid air was very much below 0.1 and about one order of magnitude lower

in vacuum. The coatings retained typical feature of TMD - the friction coefficient

dramatically decreased with increasing normal load. Investigation of the wear track

and the ball wear scars by electron microscopies and by Raman spectroscopy shed

light on the formation of low-friction tribolayer on the worn surfaces.
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