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Figure 1. Schematic model of “almite” on aluminum

fabricated by anodizing aluminum.
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Table 1. Chemical compositions (wt%) of the three aluminum alloys, A1050, A5052, and A7075.

Si Fe Cu Mn Mg Zn Ti \Y Al
A1050 0.11 0.32 0.02 - R - 0.02 0.01 bal.
A5052 0.09 0.24 0.01 — 2.57 0.01 0.18 0.03 bal.
A7075 0.09 0.34 1.40 0.03 2.69 5.47 0.08 0.20 bal.
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Figure 2. Changes in voltage, U, with time, #,, during anodizing of a) A1050, b) A5052, and c¢) A7075 alloys in a 0.2 M
etidronic acid solution at 293 K and various current densities of 10-250 Am for 60 min.

Figure 3. SEM images of the surface (upper) and the fracture cross-section (lower) of the aluminum specimens anodized in

etidronic acid for 60 min. The specimens were anodized under the highest current density condition without oxide burning;
a) A1050 at 150 Am? and b) A5052 at 150 Am™.
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Figure 4. SEM images of the surface and cross-section of the A7075 alloy anodized in etidronic acid at 250 Am™ for a) 60

min and b) 120 min.
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Figure 5. SEM images and the corresponding elemental distribution maps of the vertical cross-section of the a) A1050, b)

A5052, and c) A7075 alloys after anodizing in etidronic acid.
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Figure 6. SEM images of the A1050, A5052, and A7075 alloys after anodizing in etidronic acid and subsequent immersion
in boiling water for 240 min. The thickness of the porous oxide (A1050 and A5052) and PEO films (A7075) was adjusted to

10 pm.
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Figure 7. Potentiodynamic polarization curves of the a) A1050, b) A5052, and ¢) A7075 alloys after various surface
finishing processes. As-received specimens were chemically polished (CP) and then anodized in sulfuric acid (Sulfuric) and
etidronic acid (Etidronic) for the formation of anodic oxide measuring 10 pum in thickness. Finally, the anodized specimens
were immersed in boiling water (sulfuric; pore-sealing, etidronic; pore-sealing, and etidronic; boiling water).
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Summary

The formation behaviors of the anodic oxide film that forms on various commercially available aluminum
alloys were investigated by galvanostatic anodizing in etidronic acid, and their corrosion resistances were
examined in a 3.5 wt% NaCl solution. A1050, A5052, and A7075 aluminum alloys were galvanostatically
anodized in an etidronic acid solution. An amorphous porous oxide film formed on the A1050 alloy and the
A5052 alloy, whereas a plasma electrolytic oxidation (PEO) film formed on the A7075 alloy. The nanopores
formed in the porous oxide film could be sealed with hydroxides by immersion in boiling water. Although the
corrosion current increased due to the presence of alloying elements in the matrix, the fabrication of the
corrosion-resistant A1050 and A5052 alloys could also be achieved by anodizing. Alternately, the corrosion

resistance of the A7075 alloy covered with the PEO film was low due to its open microporous structure.



