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Abstract: According to the performance requirements of a high-resolution space camera for the bottom
support structure, a flexible and damping support structure composited by a fillet feet frame and a
straight beam was designed. Firstly, the bottom supporting structure of the space camera was
designed based on the request of a satellite structure, and a optimized design model for the random
response was established. The flexible link for the leg of two-feet frame structure was proposed with
the size optimization technology, and the minimum thickness of the {lexible link is 2. 5 mm. Then, the
support structure at the bottom of the camera was analyzed in engineering. The analysis results show
that the weight of support structure components is 1. 26 kg, and the fundamental {requency is

1 624 Hz. Finally, the support structure components of the space camera were tested by the random
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vibration test, obtained results show that the structure joint maximum response RMS value of the
camera is 21. 4 grms, and the random response maximum relative magnification is 0. 93, satis{ying the
requirement of the support structure vibration of the space camera. These results verify the reliability
of the design and analysis in this paper and provide a guiding for design of camera support structures
of similar satellites.

Key words: space camera; support structure; flexible and damping; random vibration; acceleration

response; optimization design
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Fig. 1  Preliminary design of support structure finite

element model of constraint

Zead 14 LR AU AL 2 )5 15 2 28 UBUK 22 B9
SEK, AR A BERLN A 2 B . A XUBIZR
HI 2 MR — 7 A R Y SRR A A . U SR 25 4 52
PRV B 2 A H AR, 3 D RUAZELL
158 il JE2 > A A SCH5E H A R T AT 52 B S 4% H
PRE 6 R BEZ R . R B A B SR MIE AL
23 by X R A5 (L 20 A BT G v s B2 A o T (BT X
TS 19 DX 38K A A AL PR A R A S B TR R R TR i 52
B R ARG B D 40 1 B Ja 7 280 3 6 Xl
PEAT N Ak PR DLSE IO 55 PR T AR 2

Contour plot
Element densities{ Density)
1L.OOE+0

IN.‘NJIPI'.-IJI
7.800E-01
6. T00E-01
5.600E-01
4. 500E-01
3.400E-01
2.300E-01
1.200E-01
1.O00E-02
® No result
mix=1.000E+}M)
3D 41007
min=1.000E-02
3D 76816

& X
1'\T/
&2 SCHEEEAR B A M AL 2
Fig. 2 Topology optimization results of support structure

material distributed
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