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Analysis of the reliability of frame rib deployment of
a hinged-rib antenna

Wang Minjuan” ** | Chen Jianjun” , Duan Baoyan” , Zhao Kuan*, Jin Ning”
( " School of Electromechanical Engineering, Xidian University, Xi’ an 710071)
(™ School of Automation, Xi’ an University of Posts and Telecommunications, Xi’an 710121)
Abstract
The deployment reliability of the frame rib of a certain large satellite antenna was studied. According to the
difference in movement principium between the two phases that were distinguished by the cable’ s off the hinged
point in the deployment process of the antenna, two corresponding mechanical analysis models were established.
Then, in consideration of the influences of the dimension errors and space environments on the deployment reliabili-
ty, the performance functions of rotation work and rotation moment were established respectively, and the reliability
computation formulas for them were derived using the method of second-order moment. Finally, the reliability anal-
ysis for the antenna with the caliber of 12-meter was conducted, and the results verified the rationality and the feasi-
bility of the presented models. This study provides the theoretical basis and reference for the deployment reliability
analysis of a large satellite antenna.
Key words:; satellite antenna, hinged-rib antenna, frame rib, performance function, second-order moment,

movement reliability
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