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Effect of surface self-adaptation on the tribology of the Mo-S-C coatings
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Transition metal dichalcogenides (TMD) coatings such as sulphides or selenides of

tungsten, molybdenum and niobium are frequently used as solid lubricants in dry air

or vacuum environment. The main disadvantages of pure TMD that limit its practical

applications are low hardness, low load-carrying capacity, and common effects of

tribo-reaction with ambient atmosphere which may determine chemical alterations

hence deteriorate the tribological properties. There are several ways how to improve

the tribological properties of TMD films, such as doping with specific elements or

compounds. In recent years, several TMD's alloyed with carbon (TMD-C) were

tribologically tested. These films exhibit excellent tribological properties both in dry

and humid air and perform well even under extremely high contact pressures. The

TMD-C coating microstructure usually consists of randomly oriented TMD platelets

embedded in an amorphous carbon matrix. Based on these studies, it has been

showed that the low friction sliding is attributed to the formation of highly oriented

tribolayer at the sliding interface caused by sub-surface re-orientation of the TMD

platelets and release of the carbon graphitic phase from the contact area. In this

study, Mo–S–C coatings were deposited and tested for their structural, mechanical

and tribological properties. The tribology was studied on a pin-on-disc apparatus at

room temperature, elevated temperature, as well as in the vacuum environment. The

presence and properties of surface tribolayer were determined by Raman

spectroscopy and HR-TEM imaging. The results confirmed that the existence of the

oriented surface tribolayer is highly sensitive to the testing conditions and plays an

important role in the TMD-C tribology.
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