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Magnetron sputtered transition metal dichalcogendies film possess excellent

lubrication performance due to of their unique layered structure. In this work, Mo-S-C

and Mo-S-C-N composite films were synthesized by sputtering, and the influence of C

and N dopant on the nanostructure, morphology, mechanical and tribological

properties of composite films in different sliding conditions were discussed [1-3].

Increasing the sputtering power applied on graphite target contributed to a significant

increase of film hardness, and improved lubricant performance was obtained, which

produced MoS

2

/Mo-S-C (N) nanoperiod multilayer film by a novel self-assembled

mechanism, further introducing nitrogen into deposition promotes the formation of

self-assembled nanoperiod multilayer structure. The HRTEM observation shows

phase segregation of MoS

2

-riched domain layers and Mo-S-C (Mo-S-C-N) composite

capping layers initiating from substrate-film interlayer and diffusing mutually in a

quasiperiodic pattern throughout the entire thickness of film. Based on the tribological

results, clear evidence on the selective transferring behavior according to sliding

atmospheres was found, particularly in vacuum and dry inert artificial atmospheres, in

which amorphous carbon in graphitic form was selectively released outwards from

tribofilm as non-lubricant phase, turning into debris or partly dumping into the

ploughed valleys on wear track, while the MoS

2

 molecular layers finely reordered in

(002) orientation were formed on the topmost surfaces of tribofilms and wear tracks

playing a lubricant role. The more exhaustive release of non-lubricant phase, the

lower friction of rubbed counterparts can be obtained. Meanwhile, the initial

preference of (002) orientation in MoS

2

-riched domain layers facilitate the reordered

evolving process of shearless tribofilms in sliding contact, which provides a feasible

way of structural tailoring in MoS

2

-based lubricant films for improved properties.
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