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Fig.1 Circular-truss deployable antenna without reflector
mesh
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Fig.2 Cable element subjected to tension
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Fig.3 One radial member of catenary
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Fig.4 Surface accuracy vs. iterations
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Table 1 Modal results of catenary memder

B EHEEEMz | B EHERE/Hz
1 1.5478 3 3.0078
2 2.4449 4 4.2231
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Table 2 Pretension for each adjustable cable

4 5 Wk H/N || RETS Wik A/N
18 4.797 26 4.494
19 4,868 27 3.848
20 3.924 28 4.187
21 4.356 29 5.494
22 4.143 30 3.864
23 4.350 31 4.135
24 4.673 32 4.481
25 4,152 33 5.064
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Preloading Optimization of Large Net-shape Deployable Antennas

Di Jie-jian Duan Bao-yan Luo Ying Qiu Yuan-ying Yang Dong-wu
( School of Mechano-Electronic Engineering, Xidian Univ. , Xi’an 710071, Shanxi, China)

Abstract: A mathematical model to optimize the preloading of large net-shape deployable antennas was estab-
lished, with the magnitude of the preloading on vertical cables as the design variable, the root mean square on
the net-shape reflective surface as the objective function, and the stress and the frequency as constraints. Opti-
mization using Genetic Algorithm was then performed. As a result, the proposed method can effectively provide
a group of preloading, thus obtaining high surface accuracy of the initial shape of the net-shape antenna. The
experimental results may serve as a good reference for engineering designers.

Key words: deployable antenna; root mean square; Genetic Algorithm; preloading
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