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Abstract The anodic oxidation behavior of Si-containing aluminum alloy for diecasting was investigated. Espe-
cially, the property changes during anodization both on aluminum 1050 and 9 weight percentage silicon contain-
ing aluminum (AIl-9Si) alloys were analyzed by the static current test. In order to fabricate a uniform anodic
oxidation film by effect of Al-Si compound, nitric acid containing hydrofluoric acid had been used as a desmutter
for aluminum alloy after alkaline etching. It was found that the level of voltage of Al-9Si alloy during the static cur-
rent test was almost as double as higher than aluminum 1050 through anodization. By adding hydrofluoric acid in
the nitric acid electrolyte, the silicon compound on the surface was removed, and the optimum amount of added
hydrofluoric acid could be derived. It was also observed that the size of silicon compound formed on the surface
could be refined by heat treatment at 500°C and followed water quenching.
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Table 1. Chemical compositions (wt.%) of aluminum 1050 and Al-9Si alloys

Si Mg Cr Ti

Mn Zn Fe Cu Ni Al

9.2 12 0.35 0.17

Al9Si 97 | 17 | -05 | -025

0.015- | 0.07 0.07 0.3
0.04 | -0.13

0.015 | 0.015
-0.13 max max max

Aluminum 1050 0.25 0.05 - 0.03
max max max

0.05 0.05 0.4 0.05
max max max | max
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Fig. 1. The plot of voltage vs. time during anodizing
treatment on aluminum 1050 and AI-9Si aluminum
alloys.
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Fig. 2. FE-SEM micrographs showing the morphology of anodized surface in (a) aluminum 1050 alloy and (b) Al-9Si
alloy, and results of EDS analysis from (c) aluminum 1050 alloy and (d) Al-9Si alloy, respectively.
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Fig. 3. EDS line scan analysis of the anodized surface
on (a) aluminum 1050 and (b) Al-9Si alloys.
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Fig. 4. FE-SEM micrographs showing the morphology
of surface in Al-9Si alloy after smut using Nitric acid
(HNO,) electrolyte.
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Fig. 5. Concentration variations of removed silicon on
surface of Al-9Si alloy by de-smut using added
Hydrofluoric acid (HF) in Nitric acid (HNO,) electrolyte.
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Fig. 6. Decreasing amount of specimen thickness on Al-
9Si alloy by de-smut using added Hydrofluoric acid (HF)
in Nitric acid (HNO,) electrolyte.
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Fig. 7. OM micrographs showing the morphology of surface in Al-9Si alloy by heat treatment at 500°C, 4hr and
followed water quenching: (a) before heat-treatment and (b) after heat-treatment, respectively.
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