stxeds& g =23 Journal of the Society of Naval Architects of Korea
M44d M4 20074 8 Vol. 44, No. 4, pp. 445-450, August 2007

0y
1Y
1]
40
o

CHSEEA 2 X

(FBUES3Y SdHgE”
SM40sn TdeSsnT, (F)320o0e™

Broad—-band Multi—layered Radar Absorbing Material Design for
Radar Cross Section Reduction of Complex Targets
Consisting of Multiple Reflection Structures
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Pusan National Univ.™", Createch, Co., Ud.”™

Abstract

An optimum design process of the broad—band multi-layered radar absorbing material,
using genetic algorithm, is established for the radar cross section reduction of a complex
target, which consists of multiple reflection structures, such as surface warships. It follows
the successive process of radar cross section analysis, scattering center analysis, radar
absorbing material design, and reanalysis of radar cross section after applying the radar
absorbing material. It is demonstrated that it is very effective even in the optimum design
of the multi-layer radar absorbing material. This results from the fact that the three factors,
i.e., the incident angle range, broad-band frequencies, and maximum thickness can be
simultaneously taken into account by adopting the genetic algorithm.

¥ Keywords: Radar cross section(RCS), Broad-band multi-layered radar absorbing material(2
Y Ci&s ®mE==H), Multiple reflection(CHESEHA, Genetic algorithm(S& X 2 D2|E)
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Fig. 1 Geometry of multi-layered surface
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result for SAAM at 18 GHz
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Table 1 Calculation parameters for a genetic

algorithm
Number of Layer 5
Population 100
Probability of Crossover 0.9
Probability of Mutation 0.1
Allowable Thickness 1.6 mm/Layer

Thickness Discreteness St

ep 0.1 mm

Maximum lteration No. 200
Design Freq. Range 4 ~ 18 GHz
Design Incident Angle 50 ~ 60 Deg.

Table 2 Optimum design

result of multi-

layer radar absorbing material at 18 GHz

Layer|Thick.

NO. | (mm) Permittivity e,

Permeability ,

1 0.3 15.0000

0.9108-4.6840j

2 0.4 |1.0554-0.4982j 1.0000

3 1.3 [0.4151-1.5447j 1.0000

4 1.1 15.0000

0.0923-1.6615j

5 | 0.1 |0.4151-1.5447j 1.0000

Reflectivity (dB)

Incident Angle (degrt
Fig. 7 Reflectivity of the
layer absorbing material
incident angles at 18 GHz

Y 60 0
ees)

optimized multi-
according to the
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Fig. 8 Radar cross section re—analysis result after
applying the optimized radar absorbing material
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