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Investigation of the Corrosion Resistance of a Titanium-Hydroxyapatite—-Reduced Graphene
Oxide Nanocomposite Coating Applied on Ti-6Al-4V Alloy via ElectroSpark Deposition

Abstract

This research aims to apply a Ti/HA/rfGO nanocomposite coating onto the Ti-6Al-4V alloy and to investigate the coating’s
morphology, microstructure, and corrosion properties. For this purpose, titanium, hydroxyapatite, and reduced graphene oxide
powders were combined at 70, 25, and 5 wt%, respectively, using mechanical alloying and subsequently underwent spark plasma
sintering at 950°C. The prepared Ti/HA/rGO nanocomposite, used as a coating electrode, was applied to the surface of the Ti-6Al-
4V alloy through a 3-pass electrospark deposition process. SEM and XRD analyses revealed that a porous and rough coating was
formed, which includes pure titanium, hydroxyapatite, Reduced Graphene Oxide and anatase phases. Potentiodynamic polarization
test results of the coating showed corrosion current density, corrosion potential, and corrosion rate values of -0.4271V, 2.39x10
mA/mm?, and 2.12x10-° mm per year, respectively, while the Ti-6AI-4V alloy substrate exhibited values of -0.5408, 9.97x10®
mA/mm?, and 8.82x10-3, These results demonstrate that surface modification via the Ti/HA/rGO nanocomposite coating, applied by
electrospark deposition, significantly improves the corrosion resistance of the Ti-6Al-4V alloy.

Keywords: Coating, Corrosion, Hydroxyapatite, Reduced graphene oxide, Electrospark deposition.
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