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Fig.1 Effect of TiO, additive amount on micro-arc oxidation
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Fig.2 Surface morphologies of micro-arc oxidation coating with
different TiO additive amounts: (a) TiO,, (b) 0 g/L, (c) 2
g/L, (d) 4 g/L, (e) 6 g/L, and (f) 8 g/L
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Fig.3 Effect of TiO, additive amount on distribution of Ti element on micro-arc oxidation coating surface: (a) 2 g/L, (b) 4 g/L, (c) 6 g/L,
and (d) 8 g/L
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Table 1  Effect of TiO, additive amount on micro-arc

oxidation coating element content (at%)

TiO, additive/g L. Ti 0 Al Si
0 0 49.47 13.40 37.13
2 1.34  50.08 11.84 36.73
4 6.00  50.02 7.91 36.07
6 14.02  50.47 6.01 29.50
8 16.39  52.15 8.91 22.55
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and (d) 8 g/L
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Fig.5 Effect of TiO, additive amount on thickness and hardness

of micro-arc oxidation coating
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Fig.6 XRD patterns of TiO, doping micro-arc oxidation coating
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Doping Mechanism of Nano TiO, in Micro-arc Oxidation Coating on Aluminum

Alloy

Wang Ping, Wu Ting, Li Jie, Jia Xinhao, Gong Chenglong, Guo Xiaoyang
(State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Southwest Petroleum University, Chengdu 610500, China)

Abstract: Aluminum alloy was micro-arc oxidized in nano TiO; electrolyte and then the effect of nano TiO, doping on properties and
forming mechanism of micro-arc oxidation coating was investigated. Surface morphologies of the coating were observed by SEM, the
content of Ti, Al and O was analyzed by EDS, and phase composition was identified by XRD. Thickness and hardness of the micro-arc
oxidation coating and surface charge of nano TiO; in electrolyte were measured. Then the doping modification model was established. The
results show that the oxidation voltage increases initially with increasing TiO, amount, and then declines after 5 min. The holes on the
oxidation coating surface are decreased in number and size. The formation efficiency and compactness of the coating increase, as well as
the hardness of surface porosity coating. The nano TiO, is distributed homogeneously on the oxidation coating surface, while
inhomogeneously on cross-section. The oxidation coating is composed of y-Al,Os, mullite and a little Si phase.

Key words: aluminum alloy; micro-arc oxidation; nano TiO; doping mechanism
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