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Configuration design of a deployable SAR antenna for space

application and tool-kit development
Suk-Yong Jeong, Seung-Yup Lee, Min-Ji Bae and Ki-Dae Cho*

Agency for Defense Development

ABSTRACT

Significance of SAR(Synthetic Aperture Radar) satellite regadless of weather have
grown for Earth trend satellite
development, SAR antenna is actively studied. It's a competitive candidate to use
deployable SAR antenna out of CFRP.
configuration model was researched and evaluated. The design of the antenna was
structurally analyzed by FEM(Finite Element Model). Tool-kit was developed for
modifying the SAR antenna model easily in accordance with system requirement
change. In the tool-kit, antenna configuration design and error analysis of the antenna
surface could be achieved. And compatibility of tool-kit results to CST, a RF analysis

observation. According to the cost-effective in

In this study, variables for an antenna

program, was confirmed.
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Fig. 1.

Active & Passive SAR satellites:
(a) Cosmo Skymed, (b) TerraSAR-X,
(c) SAR Lupe, (d) TecSAR
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Fig. 2. TRW sunflower: (a) deployed,
(b) folded

Fig. 3. Dornier/ESA DAISY antenna:
(a) deployed, (b) folded
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Table 1. Typical reflector assembly
mechanical requirements

No. Mechanical requirements

1 Reference frames, coordinate systems

Launch envelope (spacecraft/launcher

2 allowable volume)

3 Location and stiffness of interfaces

4 Deployed geometry

5 Mass and inertia (structural and total)

6 Stiffness requirements (stowed and
deployed)
Deployment kinematics, duration and
operations

Alignment tolerances

9 On-ground handling and loads

Stowed configuration design loads:
- Acceleration limit loads

Interface forces and moments

Shock loads

- Random vibration and acoustic loads
- Sinusoidal vibration loads

11 Release and deployment loads

On-orbit loads (stowed and deployed):
- Thermo—elastic loads

- AOCS manoeuvres,
accelerations

station  keeping
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Fig. 5. SAR antenna Configuration
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Fig. 6. SAR antenna constitution
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Table 2. Static analysis result of antenna
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