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Fig. 1 Fabrication process of superhydrophobic aluminum alloy surface
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Fig. 2 SEM images of aluminum alloy surface and wetting property: (a) Untreated; (b)—(d) Superhydrophobic surface; (e) Wetting
of water droplets on superhydrophobic aluminum alloy surface
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Fig. 4 Wettability photos of different droplets on superhydrophobic aluminum alloy surface
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Fig. 5 Polarization curves of untreated and superhydrophobic

aluminum alloy surfaces
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Table 1 Corrosion potential (p.,,) and corrosion current
density (Jo) of untreated and superhydrophobic aluminum

alloy in 3.5% NaCl solution

Sample Peon/V Jeon/(A-cm 2)
Untreated —1.3540.02 1.26X10°°
Superhydrophobic —1.27+0.02 3.16 X107
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Fig. 6 Comparison of antifouling effect untreated and superhydrophobic aluminum alloy surfaces: (a) Carbon powder; (b) Mud
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Fabrication, anti-corrosion and antifouling performance of
superhydrophobic aluminum alloy surface

SULTONZODA Firdavs, WANG Jing, ZHOU Jin-xuan, FENG Li-bang

(School of Materials Science and Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: It is necessary of preparing superhydrophobic aluminum alloy surfaces by simple and environment-friendly
method. Meanwhile, it is also quite important of endowing the aluminum alloys with excellent corrosion resistance and
anti-fouling performance so that the application scope of aluminum alloys can be expanded. Herein, without
pre-polishing, a facile and environment-friendly method was developed to fabricate the superhydrophobic aluminum
alloy surface with a one-step immersion in alcohol-water solution. The water contact angle at the resultant aluminum
alloy surface can reach 153.6° while the rolling angle is less than 5°. The surface wettability, microstructure, chemical
structure, antifouling and anti-corrosion performance of the obtained superhydrophobic aluminum alloy surface were
investigated by means of contact angle measurement, scanning electron microscope, infrared spectrum analysis,
antifouling and anti-corrosion experiments, respectively. The results indicate that both micro- and nano-scaled binary
structure form on the resultant aluminum alloy surface. Meanwhile, long alkyl chains are grafted chemically onto the
rough aluminum alloy surface successfully. Consequently, the aluminum alloy obtains excellent superhydrophobicity.
Moreover, the superhydrophobicity has variety, universality, and good stability. Then, just based on the
superhydrophobicity, the aluminum alloy wins excellent corrosion resistance and antifouling performance.
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