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Abstract 

Ceramic coatings were produced on the surface of commercially pure (CP) aluminum using 

plasma electrolytic oxidation in electrolyte solutions containing potassium permanganate. 

Morphology, microstructure, chemical composition and microhardness of the coatings were 

studied in different conditions. The effects of potassium permanganate concentration on the 

corrosion and wear behavior of the coatings were also investigated. The phase analysis indicated 

that the ceramic coatings composed of Al2O3, MnO, Mn3O4, and Mn2O3 . Additions of potassium 

permanganate to the electrolyte lead to some new findings. The applied voltages and currents of 

the PEO process had lowered significantly. It had a beneficial in-situ sealing effect on the porous 

coatings. The corrosion and wear properties of the coatings were improved significantly by 

addition of potassium permanganate. Variation of the concentration of potassium permanganate 

changed the thickness and smoothness of the surfaces. Result indicated that formation of PEO 

coatings on pure aluminum has improved its corrosion resistance. Increasing the concentration of 

potassium permanganate resulted in high thickness and uniform microstructure coatings, caused 

the corrosion resistance of the samples to be increased. Creating a ceramic coating on the surface 

of pure aluminum increased its hardness and wear resistance and reduced the friction coefficient. 
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