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Fig.1 Images of AZ91D specimens at different stages during

PEO process: (a) original sample, (b) applied voltage,
(c) arcing, (d) stable oxidation, (e) voltage dropping, and

(f) end of process
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Fig.2 Continuous images on AZ91D during the PEO process
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Fig.3 Morphology of cross-section of the specimen oxidized for

20 min
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Fig.4 Morphology of surface of the specimen oxidized for

20 min
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Fig.5 XRD pattern of the micro-arc coating on the surface of the

specimen oxidized for 20 min
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Electric Discharge Phenomena and Characteristics of Coating Formed on the Surface
of AZ91D Alloy during PEO Process

Che Guangdong, Liu Xiangdong, Liu Jingshun, LUKai
(Inner Mongolia University of Technology, Huhhot 010051, China)

Abstract: AZ91D alloy was treated by plasma electrolytic oxidation (PEO) in a Na,SiO3-NaOH electrolyte system, and the dynamic
process of PEO was recorded by a high-speed camera. The morphology of the surface and of the cross section for the coating was observed
by SEM, and phase compositions of the coating were analyzed by XRD. The results show that the micro-arc discharge process varies
periodically at the stable stage during micro-arc oxidation. The coating consists of a porous layer outside and a compact layer near the
substrate. There are micro-holes and micro-cracks in the porous layer of coatings. The coating with a maximum thickness of about 169 um
is obtained. The coatings are mainly composed of MgO and Mg,SiO,4 phases, and the former accounts for a greater proportion.

Key words: magnesium alloy; plasma electrolytic oxidation (PEO); phenomena of electric discharge; characteristic of ceramics coating
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