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Table 1 Growth Speed of Ceramic Coatings Formed at

Different Current Densities

current density / (A+dm™ 4 8 12

growth speed / (m+min™) 0.378 0.711 0.892
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Fig.3  Surface morphologies of alumina ceramic coatings formed on aluminum alloy after a: 15 min; b: 30 min; ¢: 60 min; d: 120 min
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Fig.4  Cross-sectional morphology of alumina ceramic coatings formed on aluminum alloy after a: 15 min; b: 30 min; ¢: 60 min;

d: 120 min

I : substrate; II: ceramic coatings
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Microstructure and Formation Process of Alumina Ceramic
Coatings by Micro-plasma Oxidation

XIN Shi-Gang™' JIANG Zhao-Hua> ZHAO Rong-Gen' SONG Li-Xin' HU Xing-Fang'
('Shanghai Institute of Ceramic, Chinese Academy of Sciences, Shanghai 200050)
(*Depertment of Applied Chemistry, Harbin Institute of Technology, Harbin 150001)

The alumina ceramic coatings were prepared on aluminum alloy using micro-plasma oxidation. The structure
and morphologies of ceramic coatings were studied by X-ray diffraction (XRD) and scanning electron microscope
(SEM), and then its formation process was investigated. The results of XRD reveal that with increasing oxidation
time the content of y-Al,0; in the ceramic coatings decreases, and in which the content of a-Al,O; increases. The
results of SEM show that many crater-mouth like traces formed by the plasma discharge are observed on the coat-
ings surface, it indicates when the plasma is discharging, a plasma thermal chemical reaction occurs between the
aluminum from the substrate and the oxygen and other ions from the electrolyte. The reaction products then are
propelled away from the inner-wall of the discharging channels. Finally, these products agglomerate in the inner-
wall of the discharging channels and on the surface near the discharging channels to produce the ceramic coat-
ings. The change of ceramic coatings thickness with increasing oxidation time divides into two stages, and the fi-
nal thickness is formed in first stage. With increasing current density the final thickness of ceramic coatings in-
creases.
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