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Design of flexible support structure of reflector in space remote sensor
WANG Zhong-su' ,ZHAI Yan' ,MEI Gui' ,JIANG Fan', CHENG Zhi-feng"”

(1. Changchun Institute of Optics, Fine Mechanics and Physics ,
Chinese Academy of Sciences, Changchun 130033,China;
2. Graduate University of Chinese Academy of Sciences,Beijing 100039, China)

Abstract: To reduce the surface deformation of a remote sensor reflector in complex and execrable
space environments, a flexible support structure was designed. By defining the thickness, width and
radius as design variables, the flexible hinge in an oblong reflector subassembly was optimized. Then,
the surface figure precision, structural strength and dynamic stiffness of the reflector subassembly in
the thermal-structural coupling state were analyzed with finite element method. Simulation results
show that the maximum PV value is decreased to 59. 03 nm from 350. 08 nm, the maximum RMS val-
ue is decreased to 9. 11 nm from 102. 67 nm and the thermal dimensional stability is ensured by pro-
posed flexible structure. Finally, the thermal-structural simulation subassembly was subject to a me-
chanical test,and results indicate that the fundamental frequencies of the component in three directions
are 264 Hz, 290 Hz and 320 Hz,respectively. Analysis and test results demonstrate that the flexible
support structure is reasonable.
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Tab. 2 Analysis results of mirror surface precision

o far Hiif PV/nm B5 1 RMS/nm
G, 20. 44 3.42
G, 90. 92 30. 67
G. 40.08 8.01
G,.,/A\t=5 C 143.17 26
G,.A\t=5 C 350. 08 102. 67
G.,At=5 C 310.03 96. 58
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Tab. 3 Analysis results of mirror surface

precision with thermal-structural coupling
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Tab.5 Modal analysis results of reflector subassembly

FEN T 1) X Y V4

F,/Hz 260 285 315

Hi e 5 AT SO BT 2 AF B — B it R 260 Hz
=200 Hz. 2l 25 W B L % & HiT = B 35 5 T 2 W
LG B LA S B 201 2l 26 M 8 39 2 20K

4 KIEIHE

4.1 HEMEREMK

N T B UE A5 R T RE L G U 5 A IR S AR AF T
YT TILEE ST RN G PREE R 1+ 1 (1 2740
PEREAT Sy 2 . DL FH A Jo i [) S 1) 45 A

AR A B G SRS HA AR L S NG B
ML LS Eefn. Elias.3
ANJ5IE 0~2 000 Hz P4 0. 2 g FRAE I 50 A IE 5%
BEALHR S 5. 1 3 PR TR A5 R A3k 6. 141 7
PR .

Ro6 REBRAGHHNFHRBER

Tab. 6 Mechanical test results of reflector subassembly
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Tab. 7 Temperature-focus statistics
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