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Manufacture and Qualification of Composite Main Reflector of High
Stable Deployable Antenna for Satellite

Dong-Geon Kim*, Hyun-Guk Kim*, Dong-Yeon Kim*, Kyung-Rae Koo*'
Ji-min An**, O-young Choi**

ABSTRACT: It is essential to develop a light-weight, high-performance structure for the deployable reflector antenna,
which is the payload of a reconnaissance satellite, considering launch and orbital operation performance. Among
them, the composite main reflector is a key component that constitutes a deployable reflector antenna. In particular,
the development of a high-performance main reflector is required to acquire high-quality satellite images after agile
attitude control maneuvers during satellite missions. To develop main reflector, the initial design of the main reflector
was confirmed considering the structural performance according to the laminate stacking design and material
properties of the composite main reflector that constitutes the deployable reflector antenna. Based on the initial
design, four types of composite main reflectors were manufactured with the variable for manufacturing process. As
variables for manufacturing process, the curing process of the composite structure, the application of adhesive film
between the carbon fiber composite sheet and the honeycomb core, and the venting path inside the sandwich
composite were selected. After manufacture main reflector, weight measurement, non-destructive testing(NDT),
surface error measurement, and modal test were performed on the four types of main reflectors produced. By
selecting a manufacturing process that does not apply adhesive film and includes venting path, for a composite main
reflector with light weight and structural performance, we developed and verified a main reflector that can be applied
to the SAR(Synthetic Aperture Rader) satellite.
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Table 1. Requirement for Antenna

Requirement
Mass Under 110 kg

1* Freq @ Stowed Condition Over 33 Hz
1*' Freq @ Deployed Condition Over 2.5 Hz
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Fig. 1. Design of Composite Main Reflector

Table 2. FEA Results of Antenna Model

High Density | Low Density
Core Core
Mass ; Main Reflector [kg/1EA] 2.725 2.487
Mass ; Main Reflector [kg/24EA] 65.4 59.69
1* modal Frequency [Hz] (Stowed) 35.38 36.47
151
modal Frequency [Hz] 3.345 3.475
(Deployed)
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1st : 36.47 Hz

st :3.47 Hz
Fig. 2. Modal Analysis Results for Antenna Model(Low Density
Core)
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Table 3. Composite Reflector under Manufacture Process Vari-

able
Case Curing Adhesive | Perforate | Additional
Method Film Hole Lay-up
1 Co-Bonding @) X X
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* Honeycomb Core(Aramide)
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Fig. 3. Stacking of Composite Main Reflector
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Fig. 5. De-bonding between Sheet and Core With-out Venting
Path

Removal of Residual Air After Final Vacuum Proces
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Fig. 7. Perporated hole at Aramide Honeycomb Core
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Table 4. Qualification Result of Composite Main Reflector

Case | Mass Surface RMS NDT 1* Freq @ Deployed
[mm)] Condition [Hz]
1 1.75 0.387 N/A 2.99
2 1.78 0.393 N/A 2.98
3 1.61 0.29 N/A 3.04
4 1.66 0.325 N/A 3.07
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