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Preparation and Properties of Fullerene—like/Amorphous Multilayer Carbon-based Film
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(1. Bailie School of Petroleum Engineering, Lanzhou City University, Lanzhou 730070; 2. State Key Laboratory of Solid

Lubrication, Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, Lanzhou 730000)

Abstract: In order to solve the carbon—based films with high stress, the hydrogenated fullerene—like/amorphous multi-
layered structure carbon films were alternately deposited on Si (100) substrates by unipolar plasma enhanced chemical va-
por deposition technology. High resolution transmission electron microscopy and laser Raman spectroscopy were carried
out to study the microstructure of the as—deposited multilayer film. X-ray photoelectron spectroscope was performed to
analyze the chemical bonding state of the film. Nanoindentation measurement was used to probe the hardness and elastic
modulus and the tribological properties of the film were evaluated on a CSM commercial reciprocating ball —on—disk tri-
bometer under ambient conditions. The results show that the hardness of the multilayer film is about 28. 78 GPa, higher
than the amorphous and fullerene - like single structure films. The friction coefficient of multilayer film sliding against
Siy N, ball is slightly lower than that of the fullerene—like single structure film, while the wear resistance is better than

that of the amorphous and fullerene~like single structure film.
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Table 1 Deposition parameters of the multilayer film

Structure of

Flow rate of CH,/ Deposition pressure/ Pulsed voltage/ Pulsed frequency/

) Duty cycle
multilayer film (mL » min™ ") \% kHz
Fullerene—like sublayer 15 1 000 80 0.6
Amorphous sublayer 20 700 60 0.6
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Fig. 1 Cross section morphology of the multilayer film
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Table 2 Mechanical properties of the films

Young’s modulu/GPa

Elastic recovery/ % Internal stress/GPa

Film Hardness/GPa
Amorphous film 16. 39
Fullerene-like film 23.16
Multilayer film 28.78
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