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Abstract

In this study, the combined effects of a silicon interlayer and silicon doping on the structure,
internal stresses, and corrosion behavior of diamond-like carbon (DLC) coatings deposited by
plasma-assisted chemical vapor deposition (PACVD) were investigated. Raman spectroscopy
revealed that silicon doping increased the volume fraction of sp® bonds from approximately 15%
in the coating containing only the silicon interlayer to 30% in the Si-doped coating, which was
accompanied by increased coating density and elastic modulus. X-ray diffraction (XRD) analysis
and the Williamson—Hall method showed that the introduction of a silicon interlayer transformed
the residual stress state from tensile to compressive stress and improved the structural ordering of
the coatings. Potentiodynamic polarization tests conducted in 3.5 wt.% NaCl solution
demonstrated that the simultaneous application of both strategies (silicon interlayer and silicon
doping) resulted in-the best corrosion performance, exhibiting a corrosion current density of 4 x
10~ A/cm? and a polarization resistance of 1.9 x 10° Q-cm?. This superior corrosion resistance is
attributed to the suppression of pit growth through the compressive stresses induced by the
silicon interlayer, as well as the formation of a protective SiOx passive layer on the coating
surface. Overall, the combination of a silicon interlayer and silicon doping appears to provide an
effective approach for optimizing the mechanical properties and corrosion resistance of DLC

coatings by increasing the sp* bond content and reducing internal stresses.

Keywords: Diamond-like carbon coating, Doping, Silicon, Raman spectroscopy, Elastic modulus
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