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Electromagnetic Scattering Characteristics Research of Expandable
Polystyrene Support in RCS Measurement
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Abstract: The electromagnetic scattering characteristics of expanded polystyrene (EPS) supports are crucial to the
performance of radar cross section (RCS) measurement system, which decide the precision of radar stealth measurement di-
rectly. As for six frequently-used configurations of EPS supports, this paper performs dielectric entity modeling and electro-
magnetic simulation research by building the model of EPS material dielectric constant and three-dimensional models of
supports. And experimental proof is carried out under RCS test field. Consequently, the electromagnetic scattering charac-
teristics of EPS supports are analyzed in depth and detailedly from aspects of monostatic and bistatic, dot and sweep fre-
quency, frequency and time domain, and so on. A scheme of two-diamond cone column with long-axis collineation and
short-axis collineation combined is proposed, improving the background performance. Simulation and test results indicate
the configuration of two-diamond cone column is fit to support typical aerial targets, especially can realize extremely low
scattering background below —55 dBsm, which can guarantee the background demand for monostatic and bistatic test of
stealth target. And the monostatic RCS of EPS support is not sensitive to polarization characteristics, while its bistatic scat-
tering of horizontal polarization is obviously lower than that of vertical polarization. Moreover, the sweep fluctuation in
low frequency range is up to above 30dB, and whose peak values satisfy an interference rule with size and position of the
EPS support. Then the fluctuation valley can be realized at specific frequency by designing support so as to optimize the
low scattering background. This paper provides some thoughts and guidance for designing extremely low scattering back-
ground in RCS measurement.

Key words: expanded polystyrene (EPS); electromagnetic scattering characteristics; radar cross section (RCS); RCS
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