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Aluminum alloy is used by adding various elements according to the needs of the industry. Aluminum
alloys such as 5052 and 6061 are known to possess excellent corrosion resistance by adding Mg. Despite
their excellent physical properties, corrosion can occur. To solve this problem, an anodization technique
generally can improve corrosion resistance by forming an oxide structure with maximized hydrophobic
properties through coatings. In this study, the anodizing technique was used to improve the hydrophobicity
of aluminum 5052 and 6061 by creating porous nanostructures on top of the surface. An oxide film was
formed by applying anodizing voltages of 20, 40, 60, 80, and 100 V to aluminum alloys followed by
immersion in 0.1 M phosphoric acid for 30 minutes to expand oxide pores. Contact angle and corrosion
characteristics were different according to the structure after anodization. For the 5052 aluminum, the cor-
rosion potential was improved from -363 mV to -154 mV as the contact angle increased from 116° to 136°.
For the 6061 aluminum, the corrosion potential improved from -399 mV to -124 mV when the contact

angle increased from 116° to 134°.
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COMPARISON OF HYDROPHOBICITY AND CORROSION PROPERTIES OF ALUMINUM 5052 AND 6061 ALLOYS AFTER ANOD-
IZED SURFACE TREATMENT
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Fig. 1. Schematic of Anodization film formation in the study
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Fig. 2. EDS analysis Comparison of aluminum and oxygen contents by anodization applied voltage: (a) 5052 Aluminum, (b)
6061 Aluminum
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Table 1. EDS analysis of 5052 aluminum anodization applied voltage

Element Voltage
(Atomic %) Bare 5052 20V 40V 60V 80V 100 V
CK 13.82 20.49 19.52 19.97 18.45 14.15
MgK 2.36 0.63 1.91 1.91 1.76 0.55
OK 0.95 3.01 8.53 11.60 17.15 50.16
Alk 82.87 75.87 70.04 66.51 62.64 35.15
Table 2. EDS analysis of 6061 aluminum anodization applied voltage
Element Voltage
(Atomic %) Bare 6061 20V 40V 60 V 80V 100 V
CK 14.40 19.63 18.42 19.10 19.09 15.91
Mg K 0.72 0.68 0.63 0.55 0.54 0.38
SiK 0.34 0.34 0.33 0.30 0.25 0.28
OK 1.05 2.54 6.39 10.78 12.04 33.66
Alk 83.48 76.80 74.23 69.28 68.08 49.78

Fig. 3. FE-SEM top view image by applied voltage for anodization
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Fig. 4. FE-SEM cross view image by applied voltage for anodization
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Fig. 5. Comparison of pore size, interpore distance, anodization film thickness and solid fraction after anodization of

aluminum 5052 and 6062
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Table 3. Analysis of pore size, interpore distance, anodization film thickness and solid fraction after anodization of aluminum

5052 and 6062
Voltage D, (nm) D, (nm) Thickness (nm) Solid Fraction
20V 33.43+6.87 62.73 £ 8.51 40.92 +3.49 0.742
40V 55.50+5.12 70.28 + 8.73 121.08 £ 10.24 0.435
5052. 60V 64.99 +6.91 86.98 £4.16 257.67+5.62 0.494
Anodizing
80V 71.99 +5.66 111.48 £10.17 359.07 + 8.84 0.622
100V 7216 +£9.17 125.13 £ 11.37 63521 +£21.01 0.698
20V 2530+2.27 47.99 +6.25 37.81 +4.30 0.747
40V 54.07 +£5.78 70.98 = 11.40 53.08 £5.51 0.474
6()?1. 60V 64.29+5.72 86.73 £ 6.80 128.10+13.24 0.502
Anodizing
30V 68.18 £5.52 107.81 £ 8.73 203.14 +21.33 0.637
100V 69.75 + 8.61 121.27+£12.38 580.57 +32.34 0.700
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Fig. 7. Comparison of contact angles before and after anodized 5052 and 6061 aluminum coatings
Table 4. Analysis of contact angle before and after anodizing 5052, 6061 aluminum coating
20V 40V 60V 80V 100V
5052 19.30°+ 3.45 8.85°+ 1.74 13.25°+2.11 14.66° + 0.88 17.90°+ 1.19
Anodizing
6061 17.86° + 1.54 9.68°+0.99 12.24°+3.83 13.29°+1.96 16.49° +0.70
5052 116.74° + 4.29 136.02° + 1.48 134.71°£2.17 | 129.45°+1.70 125.26°+2.49
Anodizing + coating
6061 116.95°+ 0.93 135.25°+3.48 131.49°+2.72 128.09° + 1.25 125.48°+ 0.26
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Fig. 8. Potential polarization curve for each applied voltage for anodization: (a) 5052 Aluminum, (b) 6061 Aluminum
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Table S. Potential dynamic polarization test results after FDTS coating of anodized samples at different applied voltages

Bare Al 20V 40V 60V 80V 100 V
5052 -368 363 -154 200 254 -355
E o (mV)
6061 -537 -399 -124 -192 275 281
Wem) 5052 9.06 x 107 538 x 107 1.86 x 107 2.67 x 10 8.82 x 10 3.16 x 107
corr cm
6061 5.45x 107 3.81 x 107 9.95 x 10 539 x 108 9.88 x 108 1.54 x 107
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