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Abstract

Plasma electrolytic oxidation is a relatively recent coating technique that is used to enhance the corrosion
resistance of metals such as titanium, aluminum, magnesium and zirconium. In this paper, the effects of
adding sodium hydroxide to phosphate electrolyte on the microstructure and corrosion resistance of the plasma
electrolytic oxidation coating of pure titanium have been evaluated. To analysis the corrosion behavior, samples
were subjected to the Ringer’s solution and potentiodynamic polarization and electrochemical impedance
spectroscopic analysis were performed. The microstructural, phase and chemical analysis of the coating were
carried out using Scanning Electron Microscopy (SEM), X-Ray Diffraction (XRD) and Energy Dispersive X-ray
spectroscopy (EDX) respectively. The results of the corrosion test showed that the addition of sodium hydroxide
to the coating electrolyte enhances the corrosion resistance of the coating. Addition of sodium hydroxide to the
electrolyte decreases the break down voltage of the dielectric and increases the absorption of the phosphorous.
Moreover, SEM images revealed that the presence of sodium hydroxide modifies the structure of the coating,
decreases the surface voids and enhances the growth of the coating.
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