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Fig.1 SEM images of surfaces (a~e) and cross-section (f) for aluminum alloys with different etching time
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Fig.2 Effects of etching time on the thickness of samples and the

wettability of the modified surfaces

LR 151.5°, 151.3°, ¥ T MR K iRl £A
ZAF (>150°) o A it J5LFE DTt A 220 ol N ) PR 385 o e 9k
Ny CUZIBIIS T2 3 min B, BEARJEREIR/N T 78 pm,
A Z0 N (RSN E] 4 min B, B ERERCN T 404 pm,
AHECE T, Z0h 4 min @B H T A4 TREM R 255 1
REMEK . HE 1 e rmran, B 20 hE R e, 5
Shy KL P Z0) e 9 T A 754 P A7 TR R P 258 8 6 0 PR 1) o
PRBRBE RN, IS BCT SRR Bk, ZRA DL R
R, SZHSRIN 3 min VR K A 2 ks 1] o
2.2 $RIUCEHMK

FZ0h 3 min GRS S EN 0.2 mol/L &k
BRI v b 2 A [ AR N [R] 5 R TSR 18] 3 BT
Kl 3a RKREHMLALTE 1 h )5, oK 2 FL5 R R T
B /B R BUR G KR . BEAE AL I R AN E] 2 h



%91 X TEAE

5A02 45 e 1 R 45 K B 1 2 S B BEAT S - 2877 -

3 Z0ph 3 min FRSIRREEARAEAN R B AL IR TR IS R T TE 3
Fig.3 SEM images of the aluminum samples etched for 3 min with different passivation time: (a)l h, (b) 2 h, (c) 3 h, and (d) 4 h
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Fig4 EDX spectra of the samples before (a) and after (b) the

passivation treatment
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Fig.5 Potentiodynamic polarization curves (a) and schematic for the

wettability of the surfaces (b) with different treatments
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Table 1 Corrosion potential and current densities of the samples with different treatments
Sample A B C D E H I
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Lor/pA-cm™ 43.22 20.76 15.64 2.815 1.187 0.6535 0.5777
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Fig.6 Potentiodynamic polarization curves of samples H and |
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Schematic of the anti-corrosion mechanism for the superhydrophobic sample
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Fig.8 Droplet bouncing tests of surfaces with samples H (a) and I (b)
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Fig.9 Self-cleaning test of the superhydrophobic surface for sample H
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Fabrication of Micro-Nano Structures on SA02 Al Alloy Substrate Surface
and Their Anti-corrosion Property

Liu Cong', Li Xuewu'?, Lei Yongjie’, Zhang Qiaoxin', Huang Xingjiu'
(1. Wuhan University of Technology, Wuhan 430070, China)
(2. Wuhan University of Science and Technology, Wuhan 430081, China)
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Abstract: This work has developed a low-cost method to render 5A02 Al alloy substrate superior anti-corrosion property with the acid etching,
passivation treatment and fluoroalkyl-silane modification. The micro-nano structures were constructed with the micro-scale porous terraces and
nano-scale flocculent layer by optimizing the hydrochloric acid etching and potassium permanganate passivation conditions. After the
fluoroalkyl-silane modification of the fabricated aluminum surface, a superhydrophobic surface was attained with a water contact angle of 156.1°
and a contact angle hysteresis of 1.5°. Meanwhile, the electrochemical tests show that the fabricated micro- and nano-scale hierarchical structures
could inhibit the anode and cathode reaction of the electrochemical corrosion and impede the contact between the substrate and the corrosion
medium. As a result, the anti-corrosion property of the fabricated surface is finally improved, which can broaden the application fields
of aluminum with engineering significance.
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