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Aluminum 1000 series alloy, a pure aluminum with excellent workability and weldability, is mainly used in
the ship field. Aluminum alloy can combine with oxygen in the atmosphere and form a natural oxide film
with high corrosion resistance. However, its corrosion resistance and durability are decreased when it is
exposed to a harsh environment for a long period of time. For solving this problem, a porous oxide film
can be formed on the surface using an anodizing treatment method, a typical surface technique among var-
ious methods. In this study, aluminum 1050 alloy was anodized for 2 minutes, 6 minutes, and 10 minutes.
The structure and shape of the oxide film were then analyzed to determine the corrosion resistance accord-
ing to the thickness of the oxide film that changed depending on working condition using 15 wt% NaCl.
After it was immersed in NaCl solution for 1, 5, and 10 days, corrosion damage was observed. Results con-
firmed that the thickness of the oxide film increased as the anodization time became longer. The depth of
surface damage due to corrosion became deeper when the film was immersed in the 15 wt% NaCl solution
for a longer period of time.
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Fig. 2. FE-SEM of surface morphology and thickness of the aluminum oxide film prepared at applied voltage of 50 V for each

anodization time

Table 1. Measurement of pore size and thickness of aluminum oxide film according to anodization time

Sample Pore diameter (nm) Interpore distance (nm) Thickness (nm)
2 min. 7.51+1.53 89.21 +£9.65 113.71+7.72
6 min. 1136 £2.14 105.65 + 14.39 157.71 + 8.84
10 min. 1547 +2.57 115.80 + 13.54 297.86 + 10.59
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Fig. 3. Variation of thickness according to anodization time
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Fig. 4. EDS analysis after anodization with time at S0 V applied voltage

Table 2. Chemical composition after anodization with time at 50 V applied voltage

Elements (Atomic %)

Sample AlK OK CK
Electropolishing 85.28 0.49 14.23
2 min. 75.55 11.39 13.05
6 min. 66.23 20.65 13.12
10 min. 55.44 33.76 10.80
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Fig. 6. Potential polarization curve according to anodization
application time

Table 3. Potential polarization test measurement according to the application time of anodization

2 min. 6 min. 10 min.
I, (Alem?) 2.03 x 107 2.07 x 10° 1.46 x 10
E,. (V) -0.271 -0.196 0.022
2 min. 6 min. 10 min.
Anodization

1 day after
corrosion

S day after
corrosion

10 day after
corrosion

Fig. 7. 3D surface analysis of Al 1050 immersed in 15 wt% NaCl after anodization
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Table 4. Height difference analyzed by 3D image

2 min. 6 min. 10 min.

Anodization 4.8 um 15 um 10.8 pm
1 day 21.4 um 29.9 um 11.5 pm

5 day 45.3 um 33.6 um 13.7 um

10 day 87.3 um 40.4 pm 23.6 pm

100

—&—2 min.

7]
(=]
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anodization 1 day 5 day

10 day
Corrosion date

Fig. 8. Variation of Height analyzed by 3D image
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