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Stealthy performance analysis of radar and infrared shielding
surfaces with concave and convex periodic structures

LI Hao, XU Wei-dong, XIAO Fei-fei, YU Zhou, WU Chang-feng, HUANG Wei
( Army Engineering University of PLA ,Nanjing 210000, China)

Abstract; In order to improve the radar and infrared stealth effect of the shielding surface,a periodic structure shiel-
ding surface with convex and concave is designed by using contour stealth technology. Firstly, four models with differ-
ent shapes are established to carry out electromagnetic simulation calculation and compared with experimental meas-
urement results, which show that the correlation coefficients between the simulation and experimental data are above
0.9, and the simulation results are accurate and usable. Secondly, the electromagnetic scattering mechanism of each
model is analyzed to provide a theoretical basis for the shape design of the shielding surface. Then,the shielding sur-
face with fluctuating characteristics is designed and after simulation calculation, it is found that the reflection coeffi-
cient of the shielding surface is less than —10 dB when the convex and concave degree radius r reaches 24 mm,and
the reflection coefficient is less than —17 dB when r reaches 28 mm. Finally, the raised part of the shielding surface is
filled with thermal insulation material ,and it is simulated to be covered on the equipment with an operating tempera-
ture of 80 °C. It is found that the temperature of the shielding surface with thermal insulation material is reduced by
3.5 °C,which has a certain infrared camouflage effect.
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Fig. 1 Models A,B,C and D and their dimensions
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Fig. 3 Experimental and simulation results of each model
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Tab. 1 Comparison of experimental and simulation

results of each model
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Fig. 6 Reflection coefficient of simulated barrier surface
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Tab. 2 Reflection coefficient of typical background
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Tab. 3 Reflection coefficient of masking surface

under different roughness( X-band)
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Tab. 4 Parameters setting table of thermodynamic

simulation of barrier surface
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