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Effect of Current Density on Properties of Citric Acid Anodic Oxide
Films on 6463 Aluminum Alloy Used for Construction
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( 1. Hebei University of Petroleum Technology , Chengde 067000, China; 2. Shanxi Metallurgical
Geotechnical Engineering Investigation Co. , Ltd. , Taiyuan 030002, China )

Abstract : Citric acid anodic oxide films were prepared on the surface of 6463 aluminum alloy used in
construction, and the effect of current density on the microstructure , microhardness and corrosion resis-
tance of anodic oxide films was studied. The results showed that four anodic oxide films obtained at dif-
ferent current density all presented honeycomb morphology , but there were some differences in perfor-
mance. With the increase of current density in a certain range, the thickness of anodic oxide film in-
creased linearly, the porosity decreased and the compactness improved obviously, the microhardness
increased from 125.4 HV to 238.2 HV. However, when the current density exceeded a certain limit, the
porosity of anodic oxide film increased, the microhardness decreased to 182.4 HV and the corrosion re-
sistance decreased. The anodic oxide film obtained at 1.8 A/dm® with a thickness of 12 um and porosity
of 10.5%, and exhibited good performance because of its strong ability to resist local plastic deforma-
tion and inhibit corrosion and prevent the diffusion of corrosive medium.
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Fig.1 Microstructure of four anodic oxide films ob-

tained at different current density
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Fig.2 Thickness and porosity of four anodic oxide films
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Fig.3 Microhardness of four anodic oxide films
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Fig.4 Impedance spectroscopy of four anodic oxide

films
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Fig.5 Impedance modulus value and charge transfer

resistance of four anodic oxide films obtained at

different current density
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Fig.6 Microscopic morphology of four kinds of anodic

oxide films after corrosion
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