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Table 1 The hardnessand elastic modulus of DL C film
Scan Depth/mm p/mN Hardness/GPa  E/GPa
2 1 48 5 Q 53 13 7 107 8
2 49 4 Q55 141 108 4
21 3 54 4 Q 57 12 0 95 8
1 DLC Raman 4 49 9 Q 57 15 3 106 5
5 52 6 Q 59 13 9 102 6
22
3 221
z 2 DLC
= 2 DLC
Table 2 Friction and wear propertiesof D IC film
again st var ious counterparts (1 96 N, Q 12m/s)
Friction Friction A nti-w ear life
counterpart ooefficient u /m- um
1000 1200 1 400 1600 1800 A 103 ball Q06 1221 0
Wavenumber /em™ GCri15 steel ball Q 09 1098 5
Fig 1 Raman gectraof DL C film
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3 C SEM
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Fig 3 SBM micrographs of worn surface of counterpart steel ball and C distribution thereon
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(a) Friction coefficient (b) A nti-w ear life
Fig 4 Friction andw ear behavior of DL C fim/ against A 1203 as a function of nomal load
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Fig 6 Friction curves for DL C/A 103 ball under
w ater-lubricated condition
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Friction and W ear Behavior of D iamond-L ike Carbon Film Prepared
by Plasna Enhanced Chan ical Vapor D eposition

CHAN G Hai-bo', XU Tao? L I Hong-xuan’, ZHAN G Zhi-jun’, L U Huiwen’
(1 L aboratory o Special Functional M aterials, H enan U niversity, K aif eng, 475001, China;
2 State Key L aboratory of Solid L ubrication, L anzhou Institute o Chenical Physics,
ChineseA cadeny o Sciences, L anzhou 730000, China)

Abstract: Diamond-like carbon film swere prepared on single crystal silicon substrate using direct current ra-
dio frequency plasna enhanced chamical vapor deposition (DC-RFPECVD). The structure and morphology
of the film sw ere analyzed by means of Raman gectroscopy and atomic force microscopy. The hardness of
the film w as determ ined using a nano-indenter. T he friction and w ear behaviors of the DL C film sliding a-
gainst A [20z ball or GCr15 steel ball under dry- andw ater-lubricated conditionsw ere evaluated using aUM T
test rig Themorphology of thew ear scar of the counterpart steel ball w as observed sing a scanning electron
microscope It was found that the diamond-like carbon film formed on the Si surfacew as snooth and com-
pact TheDLC film showed good friction-reducing and antiw ear behavior as it slid against the ceramic and
steel counterparts under unlubricated condition, w hichw as ascribed to the graphitization of theDL C film and
the fomation of aDL C transferred layer on the counterpart surface However, the DL C film show ed poor
friction-reducing and antiw ear ability as it slid against the ceramic under w ater-lubricated condition T his
w as becausew ater as the lubricant acted to restrain the graphitization of theDL C film and the fomation of
its transferred layer on the counterpart surface

Key words PECVD; DLC film; structure friction andw ear behavior
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