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Abstract: Carbon films were synthesized by plasma enhanced chemical vapor deposition technique on silicon
(n—=100) substrate using cyclopentadiene as the carbon source. The microstructure of the films and wear deb-
ris were characterized by high resolution transmission electron microscopy (HRTEM Tecnai F30) and Raman
spectra(LABRAM HR 800). The tribological and mechanical behaviors were investigated by {riction—abrasion
testing machine (FMT-R4000) and nanoindentation ( Hysitron Ti-950). The results show that the films have
fullerene-like clusters/amorphous composite nanostructure, and the stable lamellar nanostructures also appear
in wear debris and have the good anti—{riction effect. The films also show excellent mechanical properties and
tribological performance. The hardness of the films is 26. 8 GPa, elastic recovery is 85% , and the friction co-
efficient is 0. 01. Because of the existence of these special nanostructures, the films' mechanical and tribologi-

cal properties are significantly improved.
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Fig. 1 Schematic diagram of the plasma enhanced chem-

ical vapor deposition equipment
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(a) Nanostructure films

(b) a-C:H films
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Fig.2 High resolution transmission electron morpholo-

gies of the films
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phous carbon films and a—C ¢ H films
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