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Research progress of anti-icing and deicing coating materials and its

applications in the protection of electrical materials
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Abstract: Anti icing coating materials can effectively reduce the impact of natural

icing phenomenon. Due to the low surface energy or high lubricity of anti icing



materials, it can weaken the adhesion strength of ice on the surface of objects under
severe cold weather conditions, delay the icing time and reduce the surface icing
amount, which has important practical value in protecting electric power materials
from freezing disaster. Composite surface anti icing coating materials prepared by the
thermal spraying method and active-passive anti icing methods are the important
research focuses of anti icing application of power materials in the future. However,
up to now, the research progresses of preparation methods of thermal sprayed
composite anti icing coatings, as well as the protection applications of electrical
materials were seldom reported. In this paper, from the point of view of the
combination of superhydrophobic materials and photothermal/electrothermal deicing
method, and the composite coatings of super-hydrophobic and superlubricating
materials for anti icing and deicing, domestic and international research works about
the preparation and performance of composite anti icing coatings in recent years were
reviewed, and the anti icing and deicing effects of the composite coatings suitable for
thermal spraying were also discussed. Finally, the research progress of
superhydrophobic anti icing coating and composite anti-icing coating on the surface
of electric power materials was discussed, and the application prospects and
limitations of thermal spraying anti-icing coatings are also prospected. It is hoped that
further research on composite anti icing methods can provide guidance for the future

development of surface anti icing coating of electric power materials.
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Table 1. Advantages and drawbacks of typical fabrication methods of SHS surfaces

Methods Advantages Drawbacks

Plasma Etching Tunable and Simple Equipments too expensive
Physical  Thermal Spray Simple, feasible for large and Microstructure difficult
Approach complex surface to control

Templates Simple and repeatable Inapplicable for large scale use
Chemical  Sol-Gel Tunable and simple Eco-unfriendly, inapplicable

Approach for complex surface




Dip Coating Simple Feasible for special materials

CvD Feasible for complex surface Equipments too expensive
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Fig.1 The surface contact angle variation depending on the ratio of PTFE(a) and
SiO,(b)
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Fig. 2 The structure illustration of POTS-Si nano material, its microstructure
and hydrophobic properties
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Fig. 3 The microstructure and anti-icing performance of SiO,modified PBZ (a)
Surface morphology of PBZ-SiO, material, (b) anti-corrosion performance of
PBZ-SiO;, (c-1) anti-corrosion performance of the substrate without PBZ-SiO; (c-1)
and withPBZ-SiO,(c-2)
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Fig. 4 (a) The comparison of the freezing phenomena of bare EVA substrate and the
substrate with SiC/CNT coatings, (b) The contact angle of the composite anti-icing

material versus the ratio of SiIC-CNT dependency
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Fig. 5 The working mechanisms of the composite anti-icing coating modified by
SiC-CNT
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Fig. 6 The fabrication method of a new anti-icing technique by using a

SHS-Lubricant-Photothermal ice-phobic composite film
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Fig. 7 (a) The comparison of anti-icing performance by using RTV, bare glass, and
SHS coating of nano SiO,modified RTV on glass, (b) The comparison of anti-icing
performance of glass insulators and insulators with nano SiO,modified RTV coatings.
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Fig. 8 The design of “switching effect” structure by using semiconducting RTV.
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Fig. 9 The ice-phobic performance of sprayed electro-thermal material and the change

law of the reduction of bridge degree of icing.
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