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Coiling Analysis and Test on Flexible Composite Materials Reflector Antenna

YANG Liuyi, WANG Liwen, XU Lei, LIU Yuedong, SHI Yongkang, LIU Hao
(Beijing Research Institute of Telemetry, Beijing 100076, China)

Abstract: To meet the demand for highly efficient folding and high gain antenna used in CubeSats, a deployable reflector anten-
na that can be tightly coiled was presented using flexible composite materials. The antenna was mainly composed of flexible reflec-
tor, cylindrical shell boom, sub-reflector and feed. The cylindrical shell booms play the role to deploy and maintaining the flexible re-
flector in the needed shape. One end of each cylindrical shell boom was connected to the periphery of the reflector, while the other
one was fixed to the center of the antenna. A simple method was developed to predict the coiling load using elastic Euler beam theo-
ry. A 0.5 m prototype antenna was constructed and tested for coiling deployment and RF performance. The diameter and height of
the prototype in coiled state were nearly 140 mm and 180 mm separately, and the predicted constraint load was 24% higher than the
test value.
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Fig. 1 Diagram of foldable reflector antenna
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Table 1  Propeties of the cured T300
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