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Optimization of Radar Absorbing Structures for

Aircraft Wing Leading Edge
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ABSTRACT

In this paper, objective functions are defined for optimization of radar absorbing structures
(RAS) on the aircraft wing leading edge. RAS is regarded as a single layer structure made
of dielectrics. Design variables are the real and imaginary parts of complex permittivity.
Reflection coefficient(RC) and radar cross section(RCS) are used in the objective function
respectively. Transmission line theory is employed to calculate the RC. The RCS is evaluated
by using physical optics(PO) for a leading edge part model. Genetic algorithm(GA) is used
to perform optimization procedures. The radar absorbing performance of designed RAS is
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assessed by the RCS of a wing which has RAS on the leading edge.
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Fig. 1. Single Layer RAS
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Table 1. Optimization Results(Min (I'))

, ’ r
(mtm) Er o Zin (dB)
2.0 14.47 4.75 376.18 | -52.50
2.1 13.16 4.52 376.33 | -53.99
2.2 12.03 4.31 376.46 | -52.82
2.3 11.04 4.12 376.50 | -53.68
2.4 10.17 3.95 376.16 | -55.04
25 9.40 3.79 376.21 | -58.51
2.6 8.72 3.64 376.42 | -60.80
2.7 8.12 3.50 376.59 | -56.30
2.8 7.58 3.38 375.76 | -54.41
29 7.09 3.26 375.98 | -57.61
3.0 6.65 3.15 375.90 | -58.26

Table 2. Optimization Results(Min(RCS))

(mtm) i3 & (d%%?n) Zin
2.0 1417 4.97 -50.65 | 362.63
2.1 12.89 4.74 -50.52 | 362.08
2.2 11.77 4.52 -50.60 | 362.44
2.3 10.80 4.33 -50.52 | 361.84
2.4 9.94 415 -50.62 | 361.80
25 9.19 3.98 -50.61 | 362.08
2.6 8.52 3.83 -50.65 | 361.74
2.7 7.93 3.69 -50.59 | 361.43
2.8 7.40 3.55 -50.63 | 362.14
2.9 6.92 3.43 -50.68 | 361.81
3.0 6.49 3.32 -50.67 | 361.23
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Table 3. Maximum RCS of RAS Wing(Min(I'))

t e’ e’ RCS
(mm) ! " (dBsm)
2.0 14.47 4.75 -10.49
21 13.16 4.52 -10.50
2.2 12.03 4.31 -10.50
23 11.04 412 -10.51
24 10.17 3.95 -10.52
25 9.40 3.79 -10.54
2.6 8.72 3.64 -10.55
2.7 8.12 3.50 -10.53
2.8 7.58 3.38 -10.53
2.9 7.09 3.26 -10.55
3.0 6.65 3.15 -10.56

Table 4. Maximum RCS of RAS Wing(Min (RCS))

t ! e RCS
(mm) " ! (dBsm)
2.0 1417 4.97 -11.22
21 12.89 4.74 -11.17
2.2 11.77 4.52 -11.18
23 10.80 4.33 -11.15
24 9.94 4.15 -11.16
25 9.19 3.98 -11.15
2.6 8.52 3.83 -11.15
2.7 7.93 3.69 -11.12
2.8 740 3.55 -11.12
29 6.92 3.43 -11.12
3.0 6.49 3.32 -11.10
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