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Coating forming characteristics of pure aluminum and
aluminum alloy during micro- plasma oxidation
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Abstract: The micro-plasma oxidation( MPO) coating-forming characteristics for different kinds of aluminum alloys
(pure Al, LY12 and LC9) in NaAlO2 solution were study. Phase composition, section morphologies and the ele-
ment distribution of the coating were analyzed by XRD, SEM and EPM A, respectively. The thickness of the coat-
ings was measured by CT G-10 eddy current coating thickness gauge. The results show that the produced coating on
pure Al is composed of ® Al2O3, the coating on LCY is composed of ¥ Al>03 and the coating on LY 12 is composed of
a®AlOs and ¥Al20s. The coating is composed of a compact layer and a loose layer. The thickness of the coatings
on different substrate materials increases lineally with the MPO time increasing. For different substrate materials,
Al in the coating all increases gradually from the inner layer to the outer layer. For LY12 and LC9, Mg in the coat-
ing distributes uniformly. For LC9, there is a little Zn in the coating and Cu does not exist apparently. For LY 12,

there is a little Cu on the coating.
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Table 1 Discharge voltages of alloys surfaces
Alloy Starting glowing voltage Starting glowing voltage Starting spark voltage Starting spark voltage
of anode/ V of cathode/ V of anode/ V of cathode/ V
Al 320 34 373 38
LY12 120 21 320 25
LC9 214 40 370 52
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Fig. 3 Surfacial ((a), (b), (c¢)) and sectional((d), (e), (f)) morphologies
and elements distributions((g), (h), (i)) of ceramic coatings with different based materials
(a), (d), (g) —AL (b), (e), (h) —LCY; (), (f), (i) —LYI12
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Fig. 4 XRD patterns of coatings prepared by Al and Al alloy for 120 min
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Fig. 5 XRD pattern of coatings for
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