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Design and analysis of lightweight structure and support for

primary mirror of space optic remote sensor

XU Qiang'?, WANG Yan-feng', ZHOU Hu'**, DONG Ji-hong', LI Wei', XU Shu-yan'
(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Science,

Changchun 130033, China; 2. Graduate School, Chinese Academy of Science, Beijing 100039, China)

Abstract: In order to achieve a proper structure and support for the primary mirror used in the
space optic remote sensor and test the optical performance of a new optic material (SiC), 3D
solid models were built for the primary mirror subassemblies. The mass and the center-of-mass
of the primary mirror are analyzed for the different lightweight structures used on the backside
of the mirror with the finite-element simulation method. Several finite-element models of the
primary mirror were built with appropriate MPC boundary constraint. The effect of the mirror
weight on its surface form accuracy during the fabrication and testing process is analyzed with
finite-element method. The optimal structure for the mirror and its support were achieved
through the comparison of simulation results and optimized lightweight design. The optimized
weight reaches 75. 6% of the original value, the RMS of the mirror surface is 12. 53 nm and the
Pv value is 54. 52 nm. The result shows that the weight, stiffness and surface accuracy of the
primary mirror meet the engineering requirement.
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Table 1 Compare of common material parameters
Y b
for primary mirror 9
b
SiC Be Zerodur ULE o 22. 628 kg,
- 52.23 mm , 3
/(g/cm?) 3.05 1.85 2.5 2.2 2.2 2.53
70 mm .
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SiC s 2
s Table 2 Finite-element analysis of hole position
3 , for light weight structure
R M /kg Pv/nm  RMS/nm f/Hz
1 22.64 55. 65 12.78 204. 6
2 22.2 55.2 12. 66 202.5
3

Table 3 Compare for different thickness of honeycomb

for light weight structure

M/kg Pv/nm  RMS/nm f/Hz

4 mm 22.52 55.63 12.67 209. 6
5 mm 23.18 5.03 12. 56 203.1
6 mm 24.01 54.42 12.02 196. 4
7 mm 24.75 3.96 11. 84 190. 3

3 22.63 4.52 12.53 203.5
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Fig. 3 Structure of support
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Fig. 5 Weight deformation when optics axis is vertical
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Fig. 4 Finite-element model of primary mirror subassembly
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3 2 (4~7mm) Fig. 6 Weight deformation when optics axis is horizontal
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