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Preparation and Corrosion Resistance of Composite
Superhydrophobic Conversion Film on Galvanized Steel
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(1.School of Materials Engineering, North China Institute of Aerospace Engineering, Langfang 065000;

2.School of Materials Science and Engineering, Hebei University of Technology, Tianjin 300130)

ABSTRACT: Recently, the preparation of superhydrophobic coatings on metal substrates for corrosion protection
of metals has received increasing attention from researchers. Therefore, constructing a multi-functional
super-hydrophobic film on the surface of galvanized steel can not only be used for corrosion protection, but also
imparts self-cleaning, anti-fouling and anti-icing properties to galvanized steel. In this paper, a composite
superhydrophobic film with petal-like and dendritic-like structures is prepared on galvanized steel by a one-step
spontaneous deposition process. The superhydrophobic coating is prepared by immersing the substrate in a mixed
solution containing silane, auxiliary ions and long-chain fatty acids for several minutes. The results show that the
prepared super-hydrophobic film layer has a contact angle of 161£2° and a rolling angle of about 4°, which shows
excellent water-repellent properties. The electrochemical test results show that compared with bare galvanized
steel, the corrosion current density is reduced by nearly three orders of magnitude and exhibits excellent corrosion
resistance. Moreover, the fabrication process is simple, environmentally friendly, and no further modification of
low surface energy substances is required. It is a new trial for the protection of galvanised steel against corrosion,
and it is expected to develop into a new type of metal surface treatment technology.
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