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Structural Design Optimization of Satellite Central Column Shell

MAO Jia, JIANG Zhen-yu, CHEN Guang nan, ZHANG Wei-hua
( College of Aerospace and Materia] Engineering, National Univ. of Defense Techmology, Changsha 410073, Chima)

Abstract: The parameterized analysis model for a composie material central bearing column shell satellite platform was established
using FEM sofiware, and the analysis model for central composite column shell was then simplified according to the calculated vibration
modes of the satellite platform. The central shell’ s structural optimization was performed under several design constmaints, such as
strength, displacement, vibration and buckling. Some design scenarios were calculated and compared, and the work done in this paper

will be of reference value for structure design related.
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Tab.1 Design parameierss’ optimization resuks of scensrio 1
/ /
1~ 4 zk 0. 451 7 H, 0. 631
1~ 4 . 0. 882 8 H, 0. 487
5 B, 0. 610 6 g 0. 356
5 H, 1. 008 6 2P 0. 701
6 B, 0.912 7 L21 0. 761
7 B, 1. 050 7 (233 0. 466
8 B, 0.430 8 L3 0. 382
6 H, 0. 649 8 I3, 0. 694
2 5
Tab.2 Design parameters’ optimization resuls of scenario 5
/ /
1 k| 0. 207 7 2 0. 702
2 zk , 0. 712 8 B, 0. 685
3 zk5 0. 171 6 H, 0. 630
4 zk4 0. 619 7 H, 1. 036
1 he, 0. 910 8 H, 1. 226
2 he, 0. 801 6 2%} 0. 553
3 he, 0. 854 6 2P 0. 188
4 hey 0. 949 7 123} 0. 829
5 B. 0. 717 7 22 0. 357
5 0. 742 8 I3 0. 467
6 B, 0. 815 8 L3 0.923
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Fig.5 Objective function iteration of scenario 1 Fig. 6  Objective function iteration of scenario 5
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