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Microstructure and Tribological Properties of Graphite—like Carbon Film

Prepared by Unbalanced Magnetron Sputtering
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Abstract; Graphite—like carbon film was deposited on silicon substrates by unbalanced magnetron sputtering. The microstruc-
ture of the resultant film was characterized by X—ray photonelectron spectroscopy, Raman spectroscopy, high resolution transmis-
sion electron microscopy and atomic force microscopy. Mechanical and tribological properties of the film were investigated by
Nano—indentation and tribometer. The results show that the present film is dominated by sp” sites, but it displays a moderately
high hardness 14.2 GPa. Tribological tests in humid atmosphere demonstrates that the deposited graphite—like carbon film has a
superior tribological properties, including high load bearing capacity ( ~2.8 GPa) , low friction coefficient ( ~0.05) and wear
( ~107" ¢m’/Nm). The superior tribological properties of the graphite —like carbon film are mainly attributed to its unique
structure, low internal stress as well as high thermal stability.
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Fig.2 Raman spectrum of the graphite—like carbon film
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Fig. 3 HRTEM microscope image of the graphite—like carbon
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Fig. 4 AFM microscope image of the graphite—like carbon film
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Fig.5 Friction curves of the graphite—like carbon film under

different normal load
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Fig. 6 Averaged friction coefficient and wear rate of the

graphite—like carbon film under different normal load
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