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¬ 1  ­�=>�®¯;FG
@AT�A°± SEM²³ 

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

 

 

 

 

 

 

 

 

 

 

 

 

¬ 2  ­�=>�®¯;´µ¶·Tdejk 

Fig.2  Effects of etching time on the thickness of samples and the 

wettability of the modified surfaces 
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¬ 3  => 3 min;F��2E­�BC�®c;@A°± 

Fig.3  SEM images of the aluminum samples etched for 3 min with different passivation time: (a)1 h, (b) 2 h, (c) 3 h, and (d) 4 h 
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¬ 4  BC»c´µ EDX¼¬ 

Fig.4  EDX spectra of the samples before (a) and after (b) the 

passivation treatment 
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¬ 5  ­�D�´µ;½%¾�C¿À�@AdekbÁ§¬ 

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 

E

corr

/V –1.318 –1.212 –1.188 –1.074 –1.003 –0.841 –0.956 

log(I

corr

/A·cm

-2

) –4.364 –4.683 –4.925 –5.551 –5.926 –6.185 –6.238 

I

corr

/µA·cm

-2

 43.22 20.76 15.64 2.815 1.187 0.6535 0.5777 
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 6  �� H�I��������
 

Fig.6  Potentiodynamic polarization curves of samples H and I 
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Fig.7  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 5A02 Al Alloy Substrate Surface 

and Their Anti-corrosion Property 
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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. 

Key words: Al alloys; micro-nano structures; superhydrophobic; anti-corrosion 
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