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Abstract

Ceramic oxide coatings were deposited on 7NO1 Al alloy by micro-arc oxidation (MAO) in the electrolytic solution.
Microstructure, phase composition and wear resistance of the oxide coatings were investigated by SEM, XRD as well
as friction and wear test. The micro-hardness and thickness of the oxide coatings were measured. The results showed
that the ceramic coating was mainly composed of a-Al,O; and y-Al,O;. During oxidation, the temperature in the
micro-arc discharge channel was very high to make the local coating molten. From the surface to the interior of the
coating, 30~35um, micro-hardness of coatings gradually increased, which was about 1300HVO0.1. It has been found
that the micro-arc oxidation coatings greatly improved the anti-wear properties of aluminum alloys.
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Fig.1 Schema of experimental arrangement of micro-arc oxidation
1-power supply; 2-electrolyzer; 3-thermometer; 4-sample; S-stirrer; 6-cooling system
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Fig2. Surface morphology of the micro-arc oxidized ceramic coating

(a) surface morphology; (b) magnifying picture of the white circle area in Fig. 2a
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Fig.3 microstructure of MAO ceramic coating
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Table 1. Friction and wear test results of MAO coatings

Specimens Friction coefficient wear rate /(m3*N—lsm—1)
7NO1 alloy 0.4~0.45 2.46x10-3
MAO coatings 0.24~0.35 1.28x10-5
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Fig.4 Surface morphology of MAO coatings worn
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