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ABSTRACT

When it comes to naval surface warfare, the probability of detection is an important factor in survivability and the
Radar Cross Section(RCS) is a major parameter. In this paper, the RCS reduction technology of the Radar Absorbing
Material(RAM) method is carried out for the general frequency range for naval warfare. We set the analysis model with
the simplified ship model and the wide band metamaterial which is high-tech radar absorbing materials is selected for
the RAM method. The modeling of the wide band metamaterial composed of an MIK surface which has the wide band
resonant properties and flexible substance and the electromagnetic absorptions and reflections of the wide band
metamaterial has been simulated to explore the performance. Also, the wide band metamaterial is compared with the
paint absorber to analyze RCS reduction in terms of RCS values.
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Table. 1 The radar frequency band

IEEE band | NATO band | Frequency
designation | designation Range
mid range
S E/F 2~4GHz detection, Air
search radar
long range
C G/H 4~8GHz |detection/homing,
sea search radar
short range
X | 8~12 GHz | detection, shore
radar
Ku J 12~18GHz | Missile base,
missile seeker
K K 18~27GH | atmosphere
attenuation
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Fig. 1 The MIK metamaterial structures with polyimide
and rubber
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Fig. 2 Absorption and reflection of the wide-band meta-
material
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Fig. 3 Geometry of simplified ship model
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Fig. 4 (a) Contributions of the incident angle at 45° and 135°
(b) Simplified ship model with applying the Metamaterial
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Fig. 5 RCS analysis results of the simplified ship model without absorber, the Vinoy's absorber and the flexible
MIK metamaterial virtually attached (a) 4GHz, (b) 8GHz, (c) 12GHz, and (d) 18GHz.
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