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Analysis on Electromagnetic Scattering Characteristics of Fuselage
Lateral Edge on Stealth Aircraft
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Abstract; It is of importance to study the electromagnetic scattering characteristics of the lateral edges on stealth
aircraft which is one of the dominant scattering sources for the lateral radar threats. Multilevel fast multipole
method(MLFMM) is used to calculate the radar cross section(RCS) of the edge at different azimuth angles after
the geometric model has been built, The magnitude and the width of the peak and the average value of the side-
lobe are three important values to be evaluated and they are compared with each other at different polarization
methods and frequencies. Sensitivities of the RCS to the geometric parameters, including length, angle and
thickness of the edge, are also studied. The results show that the magnitude of the peak is sensitive to the

length and the angle, the width of the peak is sensitive to the frequency, and the average value of the sidelobe is

sensitive to frequencies and the angle,
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Fig. 1 Model and its dimension
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Fig.2 RCS curves under HH and VV conditions
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Table 1 RCS data under HH and VV conditions

WA WfH/dBsm  EMFEE/C)  FHIWHE/dBsm
HH 10.4 8 —20.1
vV 1.9 4 —25.9
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Table 2 RCS data at different electromagnetic frequency

$i#/GHz WgfH/dBsm  EFEE/()  FMWIGE/dBsm
0.5 10.2 12 —14.0
0.8 11.3 10 —18.9
1.0 10.4 8 —20.1
2.0 10.2 4 —22.8
3.0 10.3 2 —24.2
4.0 10.3 2 —26.9
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Table 3 RCS data at different lateral edge lengths

Wi RE/m  WEff/dBsm  HEREE/C)  FWIYHE/dBsm
2,00 2.4 6 —19.9
3.00 5.8 8 —20.0
4,00 8.4 6 —19.4
5. 00 10.4 8 —20.1
6. 00 1.9 10 —20.6
7.00 13.3 6 —19.5
8. 00 14.5 6 —18.4
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Fig. 5 RCS peak changes with lateral edge length
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Fig. 6 Diagram of included angle of edge
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Table 4 RCS data at different included angles of edge

9/()  WgfE/dBsm  WMFEE/()  MIHE/dBsm
10 9.7 8 —20. 8
20 9.8 8 —20.5
30 10.4 8 —20.1
40 11.0 8 —19.7
50 11.8 8 —18.8
60 13.1 8 —17.5
70 15.0 8 —15.7
80 17.6 8 —13.2
90 20.2 8 —10.7
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Table 5 RCS data at different edge thickness

0.001 1/300 10.5 8 —19.5
0.002 1/150 10. 3 8 —18.9
0.003 1/100 10. 3 8 —19.0
0.004 1/75 10. 4 8 —18.9
0.005 1/60 10. 4 8 —19.4
0.010 1/30 10. 8 8 —19.2
0.015 1/20 11.0 8 —19.8
0.020 1/15 11.1 8 —19.0
0.025 1/12 11.7 12 —20.1
0.030 1/10 12.0 12 —19.6
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