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Research Progress of Anti-Icing Technology of

Superhydrophobic Coating

CHEN Xiaodong, HU Lina, DU Yizhi
(School of Electrical Engineering, Xinjiang University, Urumqi 830017, China)

Abstract ; Icing always threatens the safe operation of power system. In the past few decades, researchers have taken vari-
ous measures to prevent the icing on the surface of power equipments, but these measures can not fundamentally solve this
problem. Due to its unique micro-nano structure and low surface energy materials, superhydrophobic coating can delay icing
and reduce the adhesion ability of surface ice at low temperature. Therefore, started with the anti-icing mechanism of super-
hydrophobic coating, this paper focuses on the experimental research status of anti-icing of superhydrophobic coating at home
and abroad, divides the factors affecting the anti-icing performance into environmental factors and substrate factors, analyzes
the limitations of the current schemes, and expounds the latest design and preparation progress on improving the mechanical
robustness of superhydrophobic coating. Finally, the problems existing in the application of superhydrophobic coating in pow-
er system and the future development direction are put forward. This review is helpful for researchers to establish test specifi-
cations for evaluating the anti-icing performance of superhydrophobic coatings and promote their application in power system.
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Fig. 1 Examples of superhydrophobic coatings in nature; (a) lotus leaf' ) | (b) sage surface' 2" | () butterfly wings[zz] , (d)

gecko foot (23]
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Fig.2 Possible states of droplets on superhydrophobic coatings: (a)

Cassie-Baxter state, (b) droplets sliding on the surface, (c)

droplet bouncing
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Fig. 3 Heat dissipation process schematics of frozen droplets on differ-
ent surfaces %7 . (a) hydrophilic surface, (b) hydrophobic

surface
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Fig. 4 Icing on the edge of superhydrophobic copper surface! **/
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Fig. 9  Glaze ice on the surfaces of bare aluminum and superhydrophobic aluminum
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Fig. 10 Comparison of icing and frosting on the surfaces of controllable array micro-nano composite structure

(7], (a) striped array struc-

ture, (b) square column array structure, (c¢) quadrangular prism array structure; M represents microstructured surface, S is

smooth surface, N is nanograss, MN represents the surface with microstructure and nanograss
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