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Experimental Sudy on Applicability of Radar Absorbing Coating to Marine
Atmospheric Environment

U Xing-tao, SUN Jing-zhe, ZHU Xiao-lei

(Beijing Institute of Applied Meteorology, Beijing 100029, China)

ABSTRACT: The work aims to analyze the change rule of radar absorbing stealth coating in marine atmospheric environment.
The conventional physical properties and electrical properties of the coating at different stages within 12 months were examined,
including macroscopic morphology, metallographic morphology, microscopic properties, adhesion, impact strength and infrared
spectrum. In terms of macroscopic morphology, the brightness and chromatic aberration of the coating increased. The brightness
increased by 1.22 and the chromatic aberration increased by 2.91 within 12 months and the color turned green and blue. The loss
of light firstly increased and then decreased, with the maximum value of 34% in the 9™ month. The adhesion of the coating was
nonlinear with the test time, and decreased by 18% in the 6™ month and increased by 24% in the 12" month. The radar wave
absorption curve was approximately in the shape of "U" within the frequency of 2-18 GHz, and the lowest reflectivity shifted to

the low frequency direction with time. The overall change of metallographic morphology, microscopic properties, impact
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strength and infrared spectrum characteristics of the coating was not clear. Within 1 a, the natural marine atmospheric environ-

ment has a certain effect on the conventional physical and electrical properties of radar absorbing stealth coating. However, un-

der the condition of relatively short test time, the effect of marine atmospheric environment on coating aging has not been fully

demonstrated, which needs to be further analyzed in combination with longer-term test data.

KEY WORDS: stealth coating; radar absorbing; preparation; physical properties; electrical properties; marine atmospheric en-

vironment
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Fig.1 Test site: a) 45° exposure test; b) 0° exposure test
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Tab.3 Outdoor exposure result of coating samples (45°)
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Tab.4 Outdoor exposure appearance rating of coating samples
(45°)
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Fig.2 Metallographic morphology of outdoor exposure sur-
face of coating samples (45°): a) 0 month; b) 6 months;
¢) 12 months
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Fig.3 Surface morphology of coating samples after
12 months of test
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coating samples
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Fig.5 Element distribution of original cross section of coating samples
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Fig.6 Element distribution of original cross section of coating samples: a) distribution 1; b) distribution 2
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Tab.5 Original energy spectrum analysis results of coating
samples (mass fraction)
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Tab.6 Adhesion test results of coating samples
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Fig.7 Failure mode of adhesion of coating samples measured
by pulling method: a) 100% cohesion failure of intermediate
paint and primer; b) 100% cohesion failure of finish paint and
intermediate paint
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Tab.7 Impact strength of coating samples
IR i)/ A 0 3 6 9 12
i 5 B /em 50 50 50 50 50

3.5 4I5pkiE

SR AR B 20 B I 35 ASCAS: 00 75 2k TR 90 Tk J2 R
KIE (Fi g ) PRI . Rl A iy AR i 5t
f P e L e G R AT e, ad R
YRR i PRI 058 3R 114 72 1 BRI B2 ) ek 78 5, 531
PIRARI R R . WRZ I A 6. 12 AR
LLAN S SOLTE 1A WL 8 o 5 S 3 PR BEA T X EE AT LUR
IR T AR IR S Y R L AL



F20% 2

e, A TR IR R OR B PRI S 5T .23 -

TERARC YA ., RO TR IR R 2 B R A
RIS 12 M A G, WIREAR LB ELL,
IR R E R RS - 2 922,59, 1 717.36.
1540.53.1449.67.1147.87.796.22. 614.27 . 44131,
405.78 cm™',

130

120

110

100

90

EITRI%

80

70

60

50 1 1 1 1 1 1 1 §§
4000 3500 3000 2500 2000 1500 1000 500
W /em™
K8 IREFERAINEIE

Fig.8 Infrared spectrum of coating samples
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Fig.9 Wave absorption curves of coating sample
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Tab.8 Average reflectivity of coating samples in different
frequency bands
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Fig.10 Qualified bandwidth and minimum radar reflectivity of
coating samples
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