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Investigation of the corrosion mechanism of biodegradable Mg-Zn-Ca

alloy and the effect of PEO coating on its performance

Abstract

Magnesium alloys characterized by high specific strength, biodegradable properties, and elastic modulus closer to bones than the currently
used medical metals are one of the most attractive materials for biomedical applications. The substrate for this study was cast using a new
composition of Mg-Zn-Ca alloy, containing 5 wt% Zn and 0.4 wt% Ca (ZX504), to ensure its biodegradability. Despite some potentially
desired properties of magnesium alloys for biomedical applications, their utilizations are usually extremely restricted due to their low
corrosion resistance. Thus, improved surface treatments are required to produce a protective barrier between the substrate and the
environment. Plasma electrolytic oxidation (PEO) is a new surface treatment capable of forming well-adhered ceramic coatings for metals
that can form inactive layers such as Mg alloys to improve corrosion resistance. In this study, the PEO process was carried out in an
electrolyte made from phosphate in constant pulsed DC conditions. The corrosion mechanism of optimized coating and the Mg alloy during
the immersion time in PBS solution was investigated by electrochemical impedance spectroscopy, OCP analysis, and electrochemical

noise (EN) technique.

Keywords: Magnesium, Plasma electrolytic oxidation, Corrosion mechanism, Impedance, Noise.
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