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Optimal design of cable-truss deployable spaceborne antennas
for structure weight reduction

You Guoqiang, Yang Dongwu, Zhang Jie
(School of Electromechanical Engineering, Xidian University, Xi’an 710071)
Abstract

In order to meet the requirements of the performance of space cable-truss deployable antennas, the initial antenna
structure design was optimized according to their structural characteristics. In the optimization, the wall thickness of truss
and the radius of cable were chosen as the design variables, and they were merged properly to simplify the calculation.
Then the optimal mathematical model was established with the minimum structural weight being the optimization goal and
the surface accuracy and natural frequency being the constrains. In consideration of the difficulty in solving such a com-
plex model due to the geometric nonlinearity in calculation, a sequential quadratic programming method was used, and
the sensitivity analysis of frequency was given at the same time. The optimal result shows the validity and effectiveness of
the proposed method and model. Moreover, it is clear from the iterative process that the antenna performance can be im-
proved by reducing the radius of cable and increasing the wall thickness of truss properly.

Key words: deployable antenna, cablee-truss structure, surface accuracy, sequential quadratic programming, sen-
sitivity analysis, optimal design
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