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Abstract

With the development of shipping industry, ships are often subjected to challenges such as biological fouling and corrosion during
long-term service in complex marine environments, which severely affect structural safety and operational efficiency. Titanium
alloys, with their excellent mechanical properties and corrosion resistance, are widely used in high-performance ship structures.
However, their surfaces are prone to become attachment bases for marine organisms, necessitating protection through efficient anti-
fouling coatings. High molecular anti-fouling coatings have gained extensive application in the maritime field due to their excellent
interfacial regulation capabilities, environmental friendliness, and durability. This paper systematically reviews the material selection,
structural design, preparation processes, and performance characterization of high molecular anti-fouling coatings on titanium alloy
surfaces, while conducting in-depth analysis of their anti-fouling mechanisms and engineering applications. The study demonstrates
that rationally designed high molecular anti-fouling coatings can significantly enhance the service life of ship hulls, showing
promising application prospects.
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