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Abstract

This research discusses the change in radio frequency (RF) characteristics according to the number of
Gores on the deployable mesh antennas for potential micro—satellite applications. The deployable type of
lightweight mesh antenna can be used for various space missions such as communication/SAR/ SIGINT.
In order to implement an ideal curvature of antenna surface, sufficient number of antenna rib structures
are required. However, the increase in antenna ribs affects various design factors of the antenna system,
especially total system mass, complexity of deployable mechanism and reliability. In this paper, the proper
number of ribs for the mesh antenna were derived by comparison of electro-magnetic (EM) simulation
results of example of antenna model in accordance with the various number of ribs.
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Table 1. Comparison of various types of spaceborne deployable mesh antennas

Factor AstroMesh Type Wrapped-Rib Type Foldable Type

Config.

Pros. + Good surface accuracy ¢ Simple deployment + Easy deployment speed

+ Easy deployment mechanism adjustment
speed adjustment * Medium surface
+ Suitable for large accuracy (dependent
antenna on number of ribs)
Cons. ¢ Low reliability (Complex* Large deployment + Relatively more
mechanism and many  shock complex than
joints) + Possible to Mesh Wrapped-Rib type
¢ QOg device required surface damage when ¢ Ground support
deployment equipment such as

zero—g device required

(for large antenna)

Properties ¢ Off-axis antenna ¢ Horn-feed parabolic ¢ Horn-Feed parabolic
antenna or antenna or
Cassegrain/Gregorian Cassegrain/Gregorian

antenna antenna
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Fig. 1. Configuration design of reflector antenna (zero membrane stiffness in radial direction).
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Fig. 4. Manufactured mesh antenna with 12-gores.
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Fig. 5. Configurations of reflector antennas according to the number of gores (a) Ideal (b) 24~

gore (c) 32-gore (d) 48-gore (e) 64-gore.
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Fig. 6. Radiation patterns according to the number of gores (a) E-plane co—pol (b) E-plane

cross—pol (c) H-plane co—pol (d) H-plane cross—pol.
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Table 2. Summary of electrical performance of antenna according to the number of gores

The number of Gain Side-lobe level [dB] 3dB BW
gores (dBi) E-plane H-plane (deg.)
Ideal 449 -26.5 —-28.8 1.0
24 44.0 -30.7 -31.6 1.0
32 44.6 -31.1 -31.8 1.0
48 44.8 -25.5 -27.1 1.0
64 44.8 -26.1 -28.0 1.0
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Fig. 7. Antenna RMS surface error according to the number of gores.
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