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Highly Durable Design of an S/X Dual-Band Shared Aperture Array Antenna
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In this study, we proposed an S/X-band shared aperture array antenna with a highly durable design that considers the harsh maritime

environment. The proposed antenna had a shared aperture configuration in which the S-band element layers were stacked on top of
the X-band element layers, and the X-band element had a highly durable feed-pin structure to improve the antenna durability. The highly
durable feed pin consisted of conducting pads, via holes, and an inner pin, which prevented antenna performance changes owing to

slight deformations caused by external shocks from various directions. To improve the antenna bandwidth and prevent the antenna pat-
tern distortion, a lattice-shaped resin frame structure was inserted between the S-band element layers, and this structure could form the

solid quasi-air gap. Moreover, the outermost part of the antenna was surrounded by a metal frame, which further improved its durability.

The bandwidths of the proposed antenna in the S and X bands were 13.3 % and 17.8 %, respectively. In addition, in a durability

test using the LS-Dyna simulator, the proposed highly durable antenna had a bandwidth reduction of less than 10 % when external

shocks of up to 1,250 and 1,400 MPa were applied in the vertical and horizontal directions of the antenna, respectively.
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Fig. 1. Geometry of the shared aperture array antenna including the high durable design.
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Table 1. Design parameters of the proposed antenn.

Parameters | Dimension (mm) | Parameters | Dimension (mm)
Wyl 19.7 L 277
Wy12 26.2 L2 16.2
Wyl 6.2 Ly 8.4
Waal 59 Lt 8.4
Wai2 12 L 8.6
Wi 10.8 Lap 83

an 1.25 b 0.75

an 1.25 bi 0.75

I 0.8 hs 34

h 0.8 he 0.5

hs 1.6 Iy 4.6

ha 0.8 hs 0.5
t |
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Fig. 2. Photograph of the fabricated shared aperture array
antenna.
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Fig. 4. Array gain of the proposed shared aperture array
antenna.
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