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The Observations and Analyses of the Surface
Defects in Several Anodized 7XXX Aluminum Alloys
Chung-Chun Wu, Wu-Chung Sue, Cheng-Feng Yang, Ya-Hsiu Hung, Wei-Chih Chen

Department of Mechanic Engineering, Southern Taiwan University of Science and Technology
Abstract

The purpose of the study is to observe and analyze the surface defects of several anodized 7XXX
Aluminum Alloys by using a variety of equipment, including optical microscopy, micro Vickers hardness
testing equipment, confocal laser microscopy, white light interferometer and transmission electron microscopy
(TEM). The mechanical property and microstructural changes of the heat-treated and then anodized 7XXX
Aluminum Alloys are also investigated in the present study. The experimental results revealed that surface
hardness of the 7XXX aluminum alloys were significantly better than the 6063 aluminum alloy; however the
surface glossiness property seemed relatively poor because of the severe striped defects. The anodized 7003
aluminum alloy will possess the best combination of surface hardness and glossiness property among several
7TXXX series aluminum alloys in the present study. The surface glossiness of the 7003 aluminum alloy was
similar to that of the 6063 aluminum alloy: however the surface hardness of the 7003 aluminum alloy was
obviously higher than the 6063 aluminum alloy. The thickness of the anode layer of the AA7003 aluminum
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alloy was measured to be about 10pm. It was found that during the process of anodic treatment, the surface of
the aluminum matrix will also be affected by corrosion reaction in addition to the formation of an oxide anode
layer. The obvious undulation will result in the severe striped defects on the surface of AA7003 aluminum alloy.
Based on our experimental observations, the severe stripe-like defects may be caused by the different corrosion
rates of grains with different orientation relationship of the aluminum matrix. It was noted that the stripe-like
defects formed on the surface of the substrate will affect the quality and appearance of the anodic layer of the
AAT7003 aluminum alloy.

Key words : 7XXX Aluminum Alloy, Anodic Treatment, Surface Defect, Surface Glossiness Property
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21 *RAL2 LIS A DA
Element AA6063 AA7003 AAT7005 AAT7046 AAT7050

Si wit% 0.35 0.31 0.28 0.15 0.10
Fe wt% 0.35 0.35 0.34 0.32 0.11
Cu wt% 0.11 0.22 0.08 0.21 2.45
Mn wt% 0.14 0.32 0.58 0.24 0.08
Mg wt% 0.65 0.71 1.20 1.42 2.42
Cr wt% 0.10 0.22 0.11 0.12 0

Zn wt% 0.09 5.83 474 7.16 6.47
Zr wt% 0 0.11 0.08 0.14 0.12
Ti wt% 0 0.21 0 0 0

Al wt% Other Other Other Other Other
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