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Table 1 The hardnessand elastic modulus of DLC films

deposited by DC-RF-PECVD

Scan Depth/mm p/MN  Hardness/GPa E/GPa
1 37 Q34 11 54 106 3
2 37 Q34 11 63 108 1
3 36 Q 32 10 98 108 3
4 36 Q 33 11 37 107. 8
5 36 Q 33 11 47 108 7
A verage 11 40 107. 8
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(a) Worn surfaceat 1N, Q@ 72m/min, 5 000 cycles

Fig 6 SBM micrographs of worn surfacesof theDL C fiim at different testing conditions
6 SidN 4 DLC SEM
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(b) Worn ceramic surface at 3N, 7 2m /min,
and 5 000 cycles (250x% )

(c) C distribution on (b)
Fig 7 SBM microgrgphs of worn surface of counterpart SidN 4 balls and C distribution thereon
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Structure and Tr ibological Propertiesof DLC Films
D eposited by DC-RF-PECVD

L IHong-xuan, XU Tao, CHEN Jianmin, ZHOU Hui-di, L J Huiwen
(State K ey L aboratory o Solid L ubrication, L anzhou Institute of Chemical Physics,
Chinese A cadamy o Sciences, L anzhou 730000, China)

Abstract: Diamond-like carbon film swere successfully deposited on Si substrate by direct current radio fre-
quency plasna enhanced chemical vapor deposition (DC-RF-PECVD). Themicrostructure and morphology
of theDL C film w ere investigated by means of Ranan gectroscopy, X-ray photoelectron gectroscopy, in-
frared pectrometry, and atomic forcemicroscopy. T he friction andw ear behaviorsof theDL C film sliding a-
gainst a SidN 4 ball at different loads and velocitiesw ere examined on aUM T-2M T test rig Themorphologies
of thewear scar of the film and of the counterpart SiaN 4 ball were observed on a scanning electron micro-
soope Itwas found that the film prepared by DC-RF-PECV D had typical hydrogenated diamond-like charac-
teristics and w as very much snooth and compact It show ed good friction-reducing and antiw ear behavior as
sliding against a SidN 4 ball, while the agpplied load and sliding velocity had great effectson the friction and
w ear behavior of theDL C film. M oreover, the friction andw ear behavior of theDL C film w as also dependent
on its transfer film formed on theworn surface of the counterpart SiN 4 ball
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