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Influence of the environmental conditions on the tribological behaviour of
W-S-C coatings deposited by DC magnetron sputtering
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Transition metal dichalcogenides (TMD) are well known self-lubricant materials.

However, their drawbacks, such us low load-bearing capacity or environmental

sensitivity, makes them inappropriate for most applications. These problems have

been partially overcome by alloying the TMD with metals, carbon, or nitride. Alloying

the TMD coating with another element typically improves the mechanical properties;

however, a good tribological performance with low wear and friction is rarely obtained.

The content of the alloying element and the ratio between the chalcogenide and the

metal have strong influence on the tribological performance. Therefore, the core

objective of the work is to determine the influence of the C content and the S/W ratio

on the tribological performance in humid environment.

W-S-C sputtered coatings were deposited from three individual targets, two WS

2

 and

one C in an Ar atmosphere at two different distance from the targets 14.7 and 29.7

cm. The carbon content was varied form 0 at. % to 59 at. % by changing the power

ratio P(C)/P(WS

2

) applied on the targets. S/W ratio depended mainly on the distance

between the substrates and the targets, with S/W=1.0 for 14.7 cm and S/W=1.4 for

29.7cm. On the other hand, the effect of carbon content on S/W ratio was negligible.

The hardness of the coatings was evaluated by nanoindentation: the hardness

increased with the increase of the C content up to 30 at. % and then remained

constant, whereas coating with similar carbon content but higher S/W ratio exhibited

lower hardness.

The structure of the coatings analysed X-ray diffraction was determined as

nanocrystalline to amorphous; the latter was observed for highest carbon content.

Pin on disk testing was used to evaluate tribological behaviour at different levels of

humidity.
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