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The Formation of Anodic Oxide Film by
Anodizing Voltage and Time of 6061 Aluminum Alloy

Youngju Park and Chanyoung Jeong
Department of Advanced Materials Engineering, Dong-eui University, Busan 47340, Korea

(Received September 29, 2020; Revised October 14, 2020; Accepted October 15, 2020)

Abstract: Aluminum is a lightweight metal and has excellent properties with regard to conductivity, workability, and
strength. It has been used in various industries owing to its economic benefits. To improve upon the mechanical
properties and processability by adding various alloying elements to aluminum, improving the corrosion resistance and
heat resistance by electrochemically forming a porous anodic film having a thickness and hardness on the surface of the
aluminum alloy is crucial. In this study, the aluminum 6061 alloy was controlled by an anodization process in a 0.3M
oxalic acid electrolyte at room temperature to investigate the oxide film parameters such as porosity and thickness
depending on the modulating applied voltage and time. The anodizing experiment was performed by increasing the time
from 1 h to 9 h at 2-h intervals at applied voltages of 50 V and 60 V.
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Fig. 1. FE-SEM of surface morphology and thickness of the aluminum oxide prepare by modulating anodization time under
applied voltage at 50 V. Scale bars (top =200 nm, bottom =20 um).
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Fig. 2. FE-SEM of surface morphology and thickness of the aluminum oxide prepare by modulating anodization time under

applied voltage at 60 V. Scale bars (top =200 nm, bottom =20 pm).
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Fig. 3. Variation of pore diameter according to anodization time.
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Fig. 4. Variation of interpore distance according to anodization time.
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Fig. 5. Variation of thickness according to anodization time.
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Table 1. The parameter of aluminum 6061 oxide film according to modulating anodization time and voltage.
Sample 1 hour 3 hour 5 hour 7 hour 9 hour
Pore diameter (nm) 2.674 32.273 41.894 50.017 66.389
S0V Interpore distance (nm) 65.766 72.749 80.702 85.986 93.738
Porosity (%) 0.15 17.85 24.44 30.69 45.49
Thickness (ym) 8.620 19.257 21.886 33.851 24.189
Pore diameter (nm) 31.601 45.845 51.968 60.987 77.088
60V Interpore distance (nm) 92.831 97.670 103.102 105.583 112.243
Porosity (%) 10.51 19.98 23.04 30.26 42.78
Thickness (xm) 14.144 36.847 42.883 42973 55.747
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