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Abstract : Superhydrophobic coatings characterized by a water contact angle (WCA)>150° and a sliding angle (SA) or contact
angle hysteresis (CAH) <10°, hold promise for large-scale applications in advanced industrial fields such as aerospace, marine
engineering , electronic engineering,and new energy due to their unique wettability. However, their strong reliance on low surface
free energy and micro-nano scale roughness makes them highly susceptible to mechanical wear and difficult to withstand
environmental factors such as strong ultraviolet radiation and chemical corrosion, leading to durability issues. Addressing this
problem, this review focuses on the potential of spray methods for large-scale production of superhydrophobic coatings. Starting
from the theoretical basis of superhydrophobicity, it detailed the current applications of these coatings in areas such as anti-fouling
and self-cleaning, anti-icing and de-icing, oil-water separation , anti-fogging, and corrosion prevention. Subsequently, concentrating
on the critical issue of enhancing the durability of superhydrophobic coatings, it systematically summarized and categorized recent
research progress in the field from five perspectives,including endowing materials with self-healing capabilities , constructing multi-
level hierarchical micro-nano structures, introducing protective structures, enhancing cross-linking density, and adding layered or
rigid materials. Additionally, it analyzed and forecast the obstacles to the commercialization of superhydrophobic coatings and future
research directions.This review aims to provide a reference for the further development and eventual industrial application of
superhydrophobic coating technology.
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Fig.1 Applications and feasible solutions for enhancing

durability of superhydrophobic coatings
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Fig.2 Theoretical models and formation conditions of

superhydrophobic coatings
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Fig.3 Applications of superhydrophobic coatings in

self-cleaning and anti-icing/de-icing!***"
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