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Tribological and wear properties of reaction-sputtered
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ZHOU Lei', YIN Gui-lin?, WANG Yu-dong', YU Zhen', HE Dan-nong"?

(1. School of Materials Science and Engineering, Shanghai Jiao Tong University,
Shanghai 200240, China;
2. National Engineering Research Center of Nanotechnology, Shanghai Jiao Tong University,

Shanghai 200241, China)

Abstract: In order to expand the application of WS,/MoS, films under humid conditions, WS,/MoS,/C composite films
were prepared in Ar/C,H, atmosphere by magnetron reaction-sputtering with a WS,/MoS, composite target. X-ray
diffractometer, energy dispersive X-ray detector, field emission scanning electron microscope and MFT-4000 material
surface property tester were used to investigate the relationship between the microstructure and the tribological
performance of the films. The results show that the composite films have compact microstructures with lower friction
coefficients and better wear resistances than pure MoS, film under humid atmospheric conditions at room temperature,
and their hardness is nearly increased by one order of magnitude.
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Fig.1 Mechanical schematic diagrams of confocal magnetron
sputtering system: 1—Power; 2—Cooling water; 3—Deflated
bolt; 4—Look-in; 5—Ti target; 6—MoS,/WS, composite target;
7—Substrates; 8—Mechanical pump and molecular pump; 9—

Rotation axis
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Fig.2 XRD patterns of WS,/MoS,/C composite film and pure
MoS; film
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Fig.3 FESEM surface morphologies of pure MoS, (a) and
WS,/MoS,/C composite film (b)
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Fig.4 FESEM cross-sectional morphologies of pure MoS, and WS,/MoS,/C composite film: (a) Fracture cross-sectional
morphology of pure MoS,; (b) Fracture cross-sectional morphology of fracture of WS,/MoS,/C; (c) Polished cross-section
morphology of pure MoS,; (d) Polished cross-section morphology of WS,/MoS,/C
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Fig.5 Friction coefficients of pure MoS, and MoS,/WS,/C
film
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