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Abstract

In this article, the effect of adding ZnO nanoparticles on the coating formed by electrolytic plasma oxidation
(PEO) process in phosphate-based electrolyte on AM50 magnesium alloy was investigated. After choosing the
electrolyte and optimal coating conditions, ZnO nanoparticles were added in different concentrations to the
electrolyte solution and its effect on the structure and corrosion properties of the coatings was investigated.
Corrosion resistance of the coatings was evaluated using polarization method and electrochemical impedance
spectroscopy in 3.5% sodium chloride solution at ambient temperature and wear behavior of the coatings was
checked by pin on disc method. The scanning electron microscope (SEM) was employed to determine the surface
structure and the thickness of the coatings and their phase composition was surveyed by X-ray diffractometer.
Phase analysis and microscopic images of the coatings showed that the addition of ZnO nanoparticles up to a
certain amount reduces the porosity and increases the corrosion and wear resistance of the coating. The negative
effect of adding too much ZnO nanoparticles is due to surface micro-cracks resulting from the stresses created on
the surface of the coating. Finally, the coating formed in the electrolyte containing 15¢/L trisodium phosphate,
5g/L sodium metasilicate and 1g/L ZnO nanoparticles, under the current density of 0.2 A/Cm? for 5 minutes as
the optimal coating in terms of corrosion and wear behavior and also the best morphology was selected.

Keywords: AM50 Magnesium alloy, plasma electrolytic oxidation (PEO), Corrosion behavior, Wear
behavior, Zinc Oxide Nanoparticles
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