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Study on deployment mechanism of the satellite umbrella antenna

LIU Tingting, HUA Yue, CHEN Guohui, SHI Tian
(Antenna Institute, Xi’an Institute of Space Radio Technology, Xi’an 710100, China)

Abstract: The relaxation and jumping from slot of the power rope of the antenna deployment mechanism are likely
to occur in the process of antenna deployment and folding. The deployment mechanism of the high precision satel-
lite umbrella antenna is taken as the research object, and the working principle of the antenna deployment mecha-
nism is analyzed. The equation of motion of the deployment mechanism is obtained by analytical method. Combined
with the structural parameters of the parts of the antenna deployment mechanism, the relaxation law of the power
rope of the deployment mechanism is obtained. Taking the structural parameters of the deployment mechanism as
the design variable and minimum relaxation of the power rope as the goal, the structure optimization model of the
deployment mechanism is obtained. The structural parameters of the optimized deployment mechanism are obtained
by simulated annealing algorithm. The relaxation and receiving functions of the antenna deployment mechanism be-
fore and after optimization are performed with experiment, and the relaxation variable of the power rope is tested
when the mechanism is working. The results show that the relaxation variable of the power rope of the optimized de-
ployment mechanism is reduced by 90% compared with that before optimization, and the optimization effect is re-
markable.

Key words: deployment mechanism of umbrella antenna; working principle; equation of motion; structure optimi-
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Fig.1 Diagram of umbrella antenna reflector
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Fig. 3 Diagram of power transmission of

deployment mechanism
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Fig.4 Dimensions of parts of deployment mechanism
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Table 1 Dimensions of parts of deployment mechanism
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Fig.5 Curve of kinematic characteristics of
deployment mechanism
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Fig. 6 Description of kinematic characteristics of
deployment mechanism
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Table 2 Optimization results of deployment mechanism
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annealing algorithm
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Table 3 The amount of rope relaxation in the

process of antenna deployment
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