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Abstract

Ceramic film produced on magnesium alloy AZ91D was prepared by micro-arc oxidation. The
morphology, phase composition and element distribution of ceramic membrane were tested by
SEM, XRD. The growth process and characteristics of the film were analyzed. Then the friction and
wear mechanism of coatings on magnesium alloy by micro-arc oxidation method were studied.
The results showed that the main components of t coatings on magnesium alloy were Mg;SiO,
MgAl;04, Mg3(P0O4)2 and MgO. The film and the substrate are combined tightly with binding force
14 - 15 N. Factors such as different load and sliding wear speed have great influence on coatings of
magnesium alloy by micro-arc oxidation. With the increase of load and sliding speed, the wear
weight loss of ceramic coating is also obvious increase. Wear loss is smaller under oil friction con-
dition, and its main wear mechanism is fatigue wear, with less abrasive wear. Wear loss is larger
under dry friction condition, and its wear is caused by abrasive grain and fatigue wear together.
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Figure 1. SEM micrographs: (a) surface of ceramic coatings; (b) longitudinal scan of ceramic coatings
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Figure 2. XRD of ceramic coatings of ceramic coating
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Figure 3. Test adhesion tension of ceramic coating
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Figure 4. The wear rate and weight loss of ceramic coatings at different load
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Figure 5. SEM micrographs of ceramic coatings abrasion
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Figure 6. The wear rate and weight loss of ceramic coatings at different sliding speed
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Figure 8. Relationship between friction coefficient and time
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Figure 9. The wears of ceramic coatings at different load in oil (0.26 m/s, 20 min)
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Figure 10. The wear rate and weight loss of ceramic coatings at different sliding speed in oil
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Figure 11. SEM micrographs of ceramic coatings abrasion at different sliding speed
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