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Due to its special characteristics of low density, high dimensional stability and high

specific strength, magnesium and its alloys have long been regarded as promising

materials in a wide range of engineering applications in sectors such as aerospace,

automotive and electronics. However its susceptibility to corrosion has dramatically

restricted its applications, especially in aggressive environments. In this work, the

anti-corrosion performance and self-healing capacity of plasma electrolytic oxidation

(PEO) coatings on magnesium, incorporating inhibitor nanoparticles are investigated.

Halloysite is a nanoclay consisting of a two-layered aluminosilicate structure and is a

suitable corrosion inhibitor. The diameter of halloysite nanoclay particles used in this

research is in the nanometer range and the length is up to several micrometers. A

sequential processing route is explored to load the formed PEO coatings with

inhibitors that provide a self-healing ability to the surface layer during corrosion. The

coating morphology is investigated by scanning electron microscopy (SEM). Both

energy dispersive X-ray spectroscopy (EDX) and X-ray diffraction (XRD) analyses are

applied to characterize the elemental and phase composition of the PEO coatings, as

well as the corrosion products. Potentiodynamic polarization and electrochemical

impedance spectroscopy (EIS) measurements are employed to study the evolution of

the coating-electrolyte interface during the corrosion process. The corrosion behavior

and self-healing capacity of PEO coatings are evaluated by immersion and

electrochemical corrosion tests. The mechanisms of corrosion protection and potential

of self-healing corrosion resistant PEO coatings on Mg in various applications are also

discussed.
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