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Electromagnetic Scattering Characteristics of Binary Plug
Nozzle with Coating Medium at Different Part
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Abstract: To research the reduction effect of radar absorbing materials on the radar cross section (RCS) of
binary plug nozzles, the iterative physical optics (IPO) method with impedance boundary conditions was used to
simulate the electromagnetic scattering characteristics of binary plug nozzles with uncoated and seven different
media coating solutions. The main contribution source of electromagnetic scattering of binary plug nozzles is
pointed out. The results show that: coating the center cone and the mixer with the absorbing material has limit-
ed effect on the RCS reduction of the plug nozzle. The mean value of the RCS of the combined coating of “cen-
ter cone—plug” and “mixer—plug” is similar to the single coating of the plug cone. The full-coated model has
the lowest average RCS. The plug and the outlet wall are the main sources of electromagnetic scattering for the
binary plug nozzle. Taking the horizontal and vertical polarization of the yaw detection plane as an example, the
“plug and the outlet” combined wall coating model can achieve 73% and 87% RCS reduction effects of the full
coating.
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Table 1 Schematic diagram of coating scheme
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Table 2 Detection condition

Detection plane Detection angle/(°)
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horizontal and vertical polarization in yaw direction
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Table 3 Mean value of RCS of different model in the yaw

detection plane (dBsm)

Model Horizontal Vertical
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Table 4 Mean value of RCS of different model in the pitch
detection plane (dBsm)

Model Horizontal Vertical
1 15.17 16.48
2 18.23 16.40
3 17.44 16.32
4 11.24 8.95
5 9.37 4.30
6 12.71 7.54
7 10.95 7.53
8 8.19 2.5
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Fig. 11 Induced current diagram at #=30° in pitch

direction and horizontal polarization
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Fig. 12 Induced current diagram at #=30° in pitch

direction and vertical polarization
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