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Fig. 1 XRD patterns of titanium surface
treated with different conditions

(a) Pre-deposition treatment; (b) and (c) Cathodic

micro-arc electrodeposition at 300V and 400V
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Fig. 2 EDS spectra of titanium surface
treated with cathodic micro-arc electrodepo-
sition at different voltages

(a) 300V; (b) 400V
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Fig. 3 SEM photograph of titanium surface

treated with pre-deposition
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Fig. 4 SEM photographs of titanium surface treated with cathodic micro-arc electrodeposition
at different voltages
(a) 300V; (b) 400V
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Fig. 5 SEM photograph and Ti, Al and O line scanning of cross-section of titanium surface treated with

cathodic micro-arc electrodeposition
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Preparation of Alumina Coatings on Titanium by Cathodic Micro-arc

Electrodeposition

LI Xin-Mei, LI Yin-Suo, HAN Yong

(State Key Laboratory for Mechanical Behavior of Materials, Xi'au Jiaotcng Univeisity, Xi'an 710049,
China)

Abstract: An alumina coatiiig with a thickness of L0Gum on a titanium substrate was prepared by
cathodic micro-2rc electrodeposition. The microstructures and phase compositions of t-he coating
at different voltz.ges were studied, and the growth mechanism of the coating was analyzed. The
results show that the coating grows by the following steps: the stage of no electric spark, micro-arc
discharge and local arc light. In these courses Al(NOj); is dissociated and Al(OH); is deposited
and dehydrated. The high temperature and pressure produced in micro-arc area are keys to the
formation of the alumina coating. The coating is mainly composed of v-Al, O3 and a-Al;O3. The
content of a-Al,Oj3 is increased with increasing voltage, which amounts to 76% at 400V.

Key words cathodic micro-arc electrodeposition; titanium; alumina coating



