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Factors affecting wave transmission performance of tactical missile radar radome
LIU Xiaofei',LUO Sheng', YU Qiubing’, FU Bin', GUO Guogiang',ZHANG Yakun', XU Dingguo'
(1. Xi’an Modern Control Technology Research Institute, Xi'an 710065, China;
2. Shandong Institute of Nonmetallic Materials,Jinan 250031, China)
Abstract : The transmission performance of a tactical missile radome is a critical factor determining the detection accuracy
and strike effectiveness of its terminal guidance system. Based on the finite difference time domain method, a simulation model of a
typical spherical nose-cone radome was developed. The effects of the wall thickness (5.8 mm to 6.4 mm) and the material dielectric
properties (dielectric constant of 2.8 to 3.4 and a dielectric loss tangent of 0.005) on the transmission rate were systematically
analyzed across the Ku-band (14, 15,16 GHz) and a wide scanning angle range (—60° to 60°). Results demonstrate that the thickness
of the mask wall has a significant impact on the wave transmission rate, and its optimal value varies with the operating frequency
and scanning angle. At 15 GHz, the transmission coefficient for the radome nose region (at —20° azimuth) increases from 58% to
85% as the wall thickness increases from 5.8 mm to 6.4 mm. Dielectric constant of materials is another crucial parameter determin-
ing the transmission performance. As the frequency increases, the influence of the dielectric constant becomes more complex and
sensitive, particularly under high-frequency conditions, slight variations in the dielectric constant can lead to significant changes in
the transmission coefficient trend. This study reveals that the transmission performance of the tactical missile radome is governed by
a complex coupling effect between the wall thickness and the material dielectric constant, and this coupling effect evolves dynami-
cally with frequency and incidence angle. Consequently, synergistic optimization of both wall thickness and dielectric constant must
be performed in the engineering design, and taken into account the actual operating frequency band and antenna scanning range, to
achieve high transmission performance across wide angular and frequency ranges.
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mission coefficient at 14 GHz
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