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In this research, we investigated the effects of mechanical polishing conditions prior to anodizing in a sul-
furic acid electrolyte on the characteristics of the anodized oxide film of a 5083-O aluminum alloy. Exper-
imental results indicated that as the polishing process became finer, the height and Vickers hardness of the
AlO; oxide film increased, while surface roughness decreased. Electrochemical experiments showed that
with finer polishing, the corrosion potential shifted in a noble direction, the corrosion current density
decreased, and the anodic Tafel slope increased. In sliding friction and wear experiments, the coefficient of
friction increased rapidly during the initial running-in period under all conditions. Specifically, the coarse
polishing condition maintained a high coefficient of friction, while a relatively low coefficient was
observed under fine polishing conditions as the frictional distance increased. Consequently, mechanical
polishing prior to anodizing a 5083-O aluminum alloy significantly enhances corrosion and wear resis-
tance by controlling the growth and microstructure of the oxide film.
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Table 1. Chemical composition of 5083-O aluminum alloy (wt%)
Si Fe Cu Mn Cr Zn Ti Mg Al
0.40 0.15 0.18 0.18 0.12 0.04 0.01 6.42 Bal.
Table 2. Process parameter for anodizing
Electrolyte Temperature Applied current density Distance between electrode Time
10 vol.% H,SO, 10°C 20 mA/cm® 3cm 3600 sec
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Table 3. Chemical composition and properties of seawater solution

Chemical composition (mg/L) pH Dissolved oxygen | Electric conductivity
cr Na* S0,> Mg Ca** K* (mg/L) (mS/em)
15,721 8,401 1,746 1,121 357 344 7.9 16.1 453
= F
2.2 00|32 QIHIEo|M M H=y (1)
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Fig. 1. 3D analysis and mass gain measurement of anodized 5083-O aluminum alloy with mechanical polishing condition
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