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Preparation of a New Rain Erosion Resistant and
Antistatic Coating System

WAN Yao-ming, YU Ming-ming, XIONG Yu, ZHANG Yu-zhong, LIANG Lu

(AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China)

ABSTRACT: The work aims to improve rain erosion resistance and antistatic property by developing a new rain erosion resis-
tant and antistatic coating system to meet the higher requirement for long-term salt fog resistance and hydrothermal resistance
made by composite rain erosion resistant and antistatic coating system in high-salt and highly hygrothermal environment. The
coating system was made based on a new polyurethane elastomer which was modified by saturated polyolefin resin. The coating
formula was optimized by studying effects of amount of saturated polyolefin resin and electrical fillers on coating system prop-
erties. The system exhibited excellent properties. Mechanical strength was 21.3 MPa and elongation was 385% when mass frac-
tion of saturated polyolefin reached 40%. After the system has been immersed in 80 ‘C hot water for 19 days, its mechanical
strength was 15.8 MPa and elongation was 280%, which showed good water resistance. The surface resistance of antistatic
coating was 4 MQ/m* when mass fraction of conductive powder was 16%. The electrical property remained stable after 75
days’ salt fog test. Meanwhile, the coating system exhibited excellent processing property, and could be cured at room tempera-
ture. The introduction of saturated polyolefin significantly improves mechanical strength and elasticity of the coating, and en-
hances its rain erosion resistance. The optimization of conductive filler promotes antistatic property of the coating system.

Meanwhile, the new coating system has good processing properties and shows a broad application prospect.
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Tab.1 Composition-formula of rain erosion resistant coatings

Raw material Content/%
Saturated polyolefin resin 30~50
Modified PU resin 20~30
Titanium dioxide 8~12
Mica powder 3~5
Zinc oxide 6~10
Other fillers 5~6
Solvent 10~20
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Fig.1 Variation curve of mechanical properties of rain erosion
resistant coatings at different content of
saturated polyolefin resin
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Tab.2 Effects of different saturated polyolefin resin content on mechanical properties of rain erosion resistant coatings

Saturated polyolefin resin content/% Flexibility/mm Impact toughness/cm Strength/MPa Elongation/%
30 <1 >50 28 305
40 <1 >50 21.3 385
50 <1 >50 16.4 420
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Fig.2 Variation of mechanical properties of rain erosion resistant
coatings as a function of time when being immersed in 80°C water
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Tab. 3 Effects of electrical filler content on electric
property of antistatic coatings

Electrical filler

content/% 14 15 16 18 20 30
0

454.43
Surface rsis-
412.78

tance/(MQ-m™?)
268.25

39.76 420 3.12 030 0.06
78.58 442 287 0.60 0.08

60.04 4.67 256 0.57 0.16
Average value/

(MQ-m™2) 37849 59.46 4.43 285 049 0.10
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Tab. 4 Changes in electric property of antistatic coatings* after different duration of salt fog test

Time of exposed to salt fog/d 7 14 21 28 35 75
4.426 1.886 1.479 1.532 0.968 0.498
Surface resistance/(MQ-m ™) 4.440 2.440 1.918 1.297 1.192 0.452
4.429 2.133 1.764 1.796 1.057 0.475
Average value/(MQ-m’z) 4.432 2.153 1.720 1.542 1.072 0.475

* Electrical filler content: 16%
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Tab.5 Basic properties of rain erosion resistant and anti-
static coating system made from
saturated polyolefin polyurethane

Test results

Surface dry<1 h
Totally dry<3 h

Test items

Drying-time: (23+2)C

Cured<7d
Flexibility/mm 1
Impact toughness/cm >50

Adhesive force
(scratching method)/level

Salt fog resistance (4000 h) No bubble, no exfoliation, no

wrinkling
Thermal-humidity resistance No bubble, no exfoliation, no
(5000 h) wrinkling
High temperature resistance ~ No bubble, no exfoliation, no
(150°C+2 C, 2 min) wrinkling

No bubble, no exfoliation, no

Ultraviolet aging test (2000 h) Lo o

Water resistance (23 ‘C+ No bubble, no exfoliation, sur-
2 °C,34d) face resistance is qualified
Aviation kerosene resistance  No bubble, no exfoliation, no
(23 C+2 C,14d) wrinkling

120" gasoline resistance No bubble, no exfoliation, sur-
23 C+2 C,34d) face resistance is qualified
3%NaCl aqueous solution  No bubble, no exfoliation, sur-
resistance (23 ‘C+2 ‘C, 3 d) face resistance is qualified
Dielectric constant

(Frequency: 9.375 GHz) <7
Loss tangent, tand <0.5
(Frequency: 9.375 GHz) -
Surface resistance/(MQ- m™2) 0.5~25
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