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Research progress on coating materials for aircraft radome
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(1. College of Materials Science and Engineering, Beihang University, Beijing 100191, China; 2. Aerospace Research Institute of
Materials and Processing Technology, China Academy of Launch Vehicle Technology, Beijing 100076, China )

Abstract: Radar serves as the “eye” of aircraft, playing a crucial role in aircraft guidance and thus necessitating protection by

radomes. Given that radar components are primarily positioned at the aircraft’s nose and work in a complex environment, radome
materials must exhibit high wave transparency, rain erosion resistance, impact resilience, and antistatic properties. However, the
prevailing radome material, glass fiber reinforced plastic composites, falls short in terms of rain erosion resistance and antistatic
performance. Rain erosion and electrostatic accumulation can disrupt radar signal transmission, ultimately compromising flight
safety. Consequently, the application of rain-erosion-resistant and antistatic coatings emerges as an effective protective measure. This
paper reviews the characteristics and current research status of aircraft radome coating systems globally and domestically, while also
projecting the development and research directions of coating materials. Initially, the paper analyses the performance requirements
for coatings based on the unique service environment of aircraft radomes. It then delves into the structural characteristics, protection
mechanisms, and international research advancements of rain-erosion-resistant and antistatic coating systems. Domestic research into

aircraft radome coating materials has a relatively late onset. These coatings have evolved from inelastic formulations to polyurethane
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elastic coatings, with further refinements and optimizations to the polyurethane resin enhancing weather resistance. In the realm of

antistatic coatings, ongoing challenges include balancing electrical conductivity and dielectric properties while ensuring coating

performance stability. Conclusively, the paper briefly analyzes the development key point of aircraft radome coating materials. It

points out for future in-depth research focusing on three areas: the correlation between coating material properties and environmental

factors, the damage and failure mechanisms of coating materials, and the compatibility of multifunctional coating materials.

Key words: aircraft radome; coating materials; rain erosion resistance; antistatic property; dielectric property
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Table 1 Comparison of several foreign rain-erosion-resistant coatings and their properties”’
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Properties
MIL-C-7439B MIL-C-83231 AF-C-934 ®II-5105 K4-5230

Dielectric constant, ¢ 3.11 3.16 3.77 3-5 <6.0
tand 0.047 0.059 0.055 <0.03 <0.15
Transmittance/% 98.8 93.4 94.0
Temperature limit/“C 93 149 260 300 200
Constructability Hard Medium Medium Hard Hard
Peel strength Low Moderate High
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Table 2 Potential effects of different types of conductive fillers on radome antistatic coatings
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Fillers type Materials

Impact, advantages and disadvantages

Metal Au/Ag/Cu/Zn powder, etc

Carbon Carbon black, graphite, graphene, carbon
material nanotubes, carbon fiber, etc

Doped Indium tin oxide(ITO ), aluminum-doped zinc

metal oxide oxide(AZO), gallium-doped zinc oxide(GZO),
antimony tin oxide(ATO), etc

Good conductivity, large specific gravity and easy to settle, high
degree of scattering and reflection of electromagnetic waves

Good conductivity, monotonous color(black ), electromagnetic
shielding ( with excessive addition)

Light color, adjustable resistivity, high stability, adjustable color
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Fig.2 Low infrared emissivity coatingmj

(a)schematic diagram of three-layer structure; (b) cross section morphology of com-

posite coatings; (¢)the charge motion diagram shows that the addition of carbon fiber is conducive to electrostatic conduction;
(d)wave propagation diagram
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