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Anodization is a representative electrochemical surface treatment method that can improve both heat resis-
tance and corrosion resistance by forming an anodization film on the surface of the aluminum. However,
these properties can be changed after an additional heat treatment process. In this study, Al 6061 was sub-
jected to an anodization process at 60 V for 1 hour, 5 hours, or 9 hours. An additional heat treatment pro-
cess was performed at 500 °C for 30 minutes. Field emission scanning electron microscopy (FE-SEM)
analysis revealed that the thickness of the anodized film was increased in proportion to the anodization
time. Both pore size and pore diameter of the anodized film was also increased after anodization. After an
additional heat treatment process, there were no significant changes in the thickness, pore size, or pore
diameter of the anodized film. Heat resistance was confirmed through thermal analysis and chemical resis-
tance was evaluated with a potentiodynamic polarization test.
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Fig. 1. Experimental method diagram
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Fig. 2. FE-SEM of surface morphology and thickness of the aluminum anodization film prepared at the applied voltage of 60 V
by anodization 1 h, S h, and 9 h time
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Fig. 3. FE-SEM of surface morphology and thickness of the aluminum anodization film prepared at applied by anodized 1 h, 5
h, and 9 h time and heat treatment by 500 °C
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Table 2. Measurement of pore size and anodization film thickness of anodized aluminum 6061 alloys by applying different

times and heat treatment

Heat treatment 1 hour 5 hours 9 hours
Pore diameter (nm) 17.98 +3.12 18.32 £2.82 19.28 +4.47
X Interpore distance (nm) 81.58 £ 9.81 86.80 +9.91 95.51 £3.82
Thickness (um) 1.90 = 0.039 780.92 £ 11.15 1326.28 + 14.66
Pore diameter (nm) 19.56 £3.98 20.94 +2.68 22.19+3.56
(0} Interpore distance (nm) 79.35+£9.57 86.08 +9.35 90.08 + 8.84
Thickness (um) 1.87 +2.31 783.14 £8.27 1331.16 £ 12.93
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Fig. 4. EDS Mapping Image post-heat treatment after anodizing aluminum 6061
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Table 3. Component content of anodization film for different time through EDS

Heat treatment Ei;ntl‘;gts 1 hour 5 hours 9 hours
(0] 49.27 50.39 51.02

X Mg 0.14 0.14 0.13

Si 0.27 0.25 0.24

O 50.08 51.24 52.17

(6} Mg 0.13 0.12 0.12

Si 0.24 0.26 0.25
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Fig. 5. Thermal Analysis of post-heat treatment after
anodizing aluminum 6061
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Table 4. Potentiodynamic polarization test results for
aluminum formed at 60 V and post-heat treatment

Heat treatment Time E, (V) L, (Alem?)
l1h -0.52 3.63 x 107

X 5h -0.16 1.87 x 107

9h -0.01 1.28 x 107

l1h -0.19 2.78 x 107

(¢ 5h -0.03 1.12 x 10

9h 0.04 3.09 x 1071
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