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Preparation and Characterization of Si-doped Diamond-like Carbon Films
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Abstract: Si-doped diamond-like carbon (Si-DLC) films with different Si content were deposited on stainless steel
substrates using a hybrid radio frequency plasma—enhanced chemical vapor deposition (R.F. PECVD) and non-balanced
magnetron sputtering deposition technique, by adjusting the mass flow ratio of CH, to Ar in the source gases. Chemical
composition as well as the relative atomic concentration of Si was obtained from XPS spectra. Surface topography, roughness
and thickness of films were measured by employing a non—contact 3D surface profiler. Adhesion strength was evaluated on the
UMT-2MT tribological tester and the tribological performances of the Si-DLC films in ambient air and water environments
were investigated by using a CSM tribometer. The results revealed that both the nanohardness and the adhesion strength
exhibited the optimum value at CH,/Ar=5/6, while the best tribological performance in water environment, with friction
coefficient 0.012, was achieved at CH,/Ar=7/6.
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Table 1 Deposition parameters for Si-DLC films
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Fig.1 Typical XPS survey scan spectrum of Si-DLC films
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Fig.4 Variation of nanohardness and critical load as a
function of the CH,/Ar ratio
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Fig.5 Friction coefficients of Si-DLC films in different
environments
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