§20% 3 e K TR Vol.29 No.3
2021 4£ 3 A Optics and Precision Engineering Mar. 2021

XEHS 1004-924X(2021)03-0558-13

FIEZEESI6mm AR EBIEE S X E
FIRAHF LT

ZHA, E VY, hEREIFE, IRk
(1. PERFR KERBSIREWERAR I, E#H K& 130033;
2. PERFRAF MBS LRFRFO, L 100049)

B ZE < X BL I T 2 1) B B e TR RS B A 0P~ 65 WL £ B 1 BEoK L1311 816 mm 421 SiC EEEALF . KB L 52
R M AL B, SE R T BRI B R DR R B A A S P SR TR 43 T AN 4 B 4 T DA R R AR M T T
BE ST PR R AR S A A T UG T 22 BRI T R BR AL AR TR IR T LA WR . X Rl
AT T 85 12 A0 8l 124 05 BLSGAIE , 4R J5 X 8 Ba 2 (R 647 PR 3h TR A I AT A S5 006 30T o a0 &5 SRR B, R B 17RO
WK, 1 g T S /E R 0 JE A RMS {5 0. 019A(A=632. 8 nm) , /7 5 55§ 55 180°)5 19 i JE RMS 9 0. 024; 4 Jii & A
102. 7 kg, 345k 171 Hz RN JG RMS{H I AN 50085 8w G o IEBIZ F B4l 15 5 200 T2 0 4 M
it A2 I 30T 2 8] SR R 1 TR

kX B OWBEER LA L AN ENAN; ) FRE

FE %S TH751 X ERERIRAD : A doi:10. 37188/0OPE. 20212903. 0558

Design of primary mirror assembly with compound support

for 816 mm near space telescope

LUO Zhi-bang"*, LI Wei"”", XU Jia-kun"?, WANG Ke-jun', WANG Xiao-dong'

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun 130033, China;
2. Center of Materials Science and Optoelectronics Engineering , University of
Chinese Academy of Sciences, Beijing 100049, China)

* Corresponding author, E-mail: leew2006@ciomp. ac. cn

Abstract: To meet the requirements of the near-surface telescope’s high surface accuracy and 0°-65° obser-
vation angle, a @816-mm SiC aperture primary mirror assembly was designed. The design of the primary
mirror was completed according to the empirical formula and topology optimization method. Based on the
principle of compound support of large-aperture mirrors and the methods of function allocation and index al-
location, a primary mirror support assembly was designed, and decoupling standards were formulated. Ac-

cording to the supporting structure and assembly tolerance design requirements for the primary mirror com -
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ponent assembly tooling and assembly process. Finite-element software was used to verify the statics and
dynamics of the primary mirror assembly, and the primary mirror assembly was verified by performing ex-
periments such as vibration, surface shape detection, and inclination. The test results show that the prima-
ry mirror assembly is at the optical axis level, RMS value of the profiling accuracy under the action of 1 g
gravity is 0. 0194 (1=632.8 nm) , and RMS of the surface shape after the mirror is turned by 180° is
0.02A. The total mass is 102. 7 kg, fundamental frequency is 171 Hz, and RMS values before and after vi-
bration are unchanged, which is consistent with the analysis results. The results proved that the design and
installation process of the composite support are reasonable, and that they meet the design requirements of
near-space telescopes.
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Tab.2 Main parameters of primary mirror
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Tab.6 Support decoupling analysis results
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Fig. 22 The primary mirror component assembly process
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Fig. 23 Structure of the primary mirror assembly
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Fig. 24 Test experiment of surface shape error
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