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A Study on Enclosed Mast Characteristics for Radar Cross-Section Reduction
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Abstract : Radar Cross Section (RCS) is a factor directly related to survivability, and a design to reduce the presence of this factor is needed. The
upper structure, guns, radar and so on are related to warship RCS, but radar RCS reduction is difficult because of complex shapes involved. In this
paper, an enclosed mast, which is one modern method for reducing radar RCS, and the characteristics of an applied Frequency Selected Surface (FSS)
are analyzed. The RCS reduction ability of an enclosed mast has been confirmed by comparing RCS analysis results for a general radar with that of an
enclosed mast for available frequency according to FSS shape. The characteristics of the enclosed mast have also been studied by analyzing the elevation
angle and slope of the mast. General radar RCS was high because of its complex shape, but low RCS was shown for the enclosed mast model, which had

a simpler shape.
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Fig. 5. Property of FSS.
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Fig. 6. Transmission of meta material for length variation.
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Fig. 7. Transmission of meta material for width variation.

Table 2. Resonance frequency according to width variation

Resonance frequency
Width 90 % 10.09 GHz
Width 95 % 10.17 GHz
Reference 10.23 GHz
Width 105 % 10.31 GHz
Width 110 % 10.39 GHz
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Fig. 8. Transmission of meta material for conductor thickness

variation.

Table 3. Resonance frequency according to conductor thickness

Table 1. Resonance frequency according to length variation variation
Resonance frequency Resonance frequency
Length 90 % 11.46 GHz Conductor thickness 80 % 10.26 GHz
Length 95 % 10.82 GHz Conductor thickness 90 % 10.22 GHz
Reference 10.23 GHz Reference 10.23 GHz
Length 105 % 9.66 GHz Conductor thickness 110 % 10.24 GHz
Conductor thickness 120 % 10.26 GHz
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Fig. 9. Transmission of meta material for dielectric thickness

variation.

Table 4. Resonance frequency according to dielectric thickness

variation
Resonance frequency
Dielectric thickness 80 % 10.38 GHz
Dielectric thickness 90 % 10.33 GHz
Reference 10.23 GHz
Dielectric thickness 110 % 10.16 GHz
Dielectric thickness 120 % 10.13 GHz
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Fig. 10. Transmission of meta material for foam thickness.

Table 5. Resonance frequency according to foam thickness

Resonance frequency
Thickness 80 % 10.58 GHz
Thickness 90 % 10.45 GHz
Reference 10.23 GHz
Thickness 110 % 9.98 GHz
Thickness 120 % 9.59 GHz
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Fig. 11. RCS analysis model.
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Table 7. Mean RCS analysis results of enclosed mast model by

elevation angles
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Fig. 12. RCS analysis comparison of general radar model and
enclosed mast model where the elevation angles is 0 ”

degree, 210 330
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Fig. 13. RCS analysis results of enclosed mast model where the
clevation angles are (a) 0 degree, (b) 2 degree, (c) 4

degree, (d) 6 degree, (e) 8 degree, (f) 10 degree.
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Fig. 14. RCS analysis results of enclosed mast model where the

angles are (a) 8 degree and (b) 14 degree.
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