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Corrosion Process of A Zirconium Oxides Plasma Electrolytic

Oxidation( PEO) Coating on AM30 Alloy
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Abstret  This paper studied the deterioration process of a plasma electrolytic oxidation( PEO) coating containing
zirconium oxides on AM30 magnesium alloy in 3. 5wt% NaCl solution. Morphologies of the coating after immersion for
different time were observed using a scanning electron microscopy (SEM ). The chemical composition of the corrosion
products formed on the coating after immersion tests and the variation of the content of elements on the coating were
investigated using X-ray photoelectron spectroscopy( XPS) and energy dispersive X—ray spectroscope ( EDS) , respec-
tively. Electrochemical impedance spectroscopy ( EIS) was used to study the corrosion process of the coating. The ex-
perimental results suggest that the deterioration process of the coating is closely related to the diffusion process of cor-
rosive media in the coating. The corrosion resistance of the coating’ s outer layer dramatically decreases in the initial
immersion stage. The deterioration of the inner layer is delayed with the protection effect of the outer layer. Additional-
ly,,the decomposition of MgO accelerates the failure process of the coating.
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Tab.1 Chemical composition of AM30 magnesium alloy

wt %
Al Mn Zn Si Cu Ni Fe Mg
3.1 0.43 0.08 0.03 0.003 0.004 0.003 4
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Fig.1 Surface morphologies of the coating after immersed in 3. 5wt% NaCl solution for different time
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Fig.2  Cross-sectional morphologies of the coating after immersed in 3. 5wt% NaCl solution for different time
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Fig.3 Variation of the content of the elements in the surface of the coating before and after immersion test
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Fig.4 XPS analysis of the corrosion products in the surface of the coating after immersion in 3. 5wt% NaCl solution for 280 h
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Fig.5 EIS results of coated sample after immerged in 3.5wt% NaCl solution for different time
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