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Tribological properties of ceramic coating prepared by
micro-arc oxidation for aluminum alloys in various environments
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Abstract: The alumina ceramic coating was prepared by micro-arc oxidation (MAQO) technique on 2A12 Al alloy. The phase
structure of Al,O; coating was analyzed by X-ray diffractometry, its thickness was measured using MINITEST1100 equipment, and
its micro-hardness was determined using micro-hardness equipment. The friction and wear properties of Al,O; coatings sliding
against silicon nitride ceramic ball were carried out under dry and water-lubricated conditions using tribo-meters. The wear volume
of ALLO; coatings was measured using non-contact surface profilometer, and the worn surface of Al,O; coatings was observed by
scanning electron microscopy (SEM). The results show that the alumina ceramic coating on 2A12 Al alloy is mainly composed of
0-Al)O5 and y-Al,O; phase. Under dry condition, the wear mechanism of Al,O; coatings is mainly abrasive wear and fatigue wear.
With an increase in normal load and sliding speed, the friction coefficient of Al,O; coatings increases from 0.79 and 0.82 to 0.87, and

the specific wear rate of Al,O; coatings increases from 4.07 X 10 >mm’*/(N'm) and 4.36 X 10> mm*/(N'm) to 9.69 X 10~> mm*/(N'm),
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respectively. Under water-lubricated condition, the wear mechanism of Al,O; coatings is mainly tribo-chemical wear and

fatigue wear. With an increase in normal load and sliding speed, the friction coefficient of Al,O; coatings decreases from

0.69 and 0.67 to 0.65, respectively, and the specific wear rate of AL,O; coatings increases from 3.84 X 10 mm®/(N-m)

and 2.89x10 mm*/(N-m) to 4.47 X 10 > mm*/(N-m), respectively. Moreover, the friction coefficient and specific wear rate

of Al,O; coatings under dry condition are lower than those under water-lubricated condition, which indicates that

water-lubrication availably improves the friction condition and decreases the wear loss of Al,O; coatings.

Key words: Al alloy; micro-arc oxidation; lubrication; friction; wear
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