254 3l s K AR Vol. 25 No. 3
2017 4¢3 A Optics and Precision Engineering Mar. 2017

XEHES 1004-924X(2017)03-0641-07

CO, FM LR 5765 A 115 i+

FHRE,EH A8 EANER
(FERZK KEXLFBENREDERRT, EH K& 130033)

FEE R TREARE ) 508 R S DL R R R 2R K 3R 825 7 S BN VR TE X CO, 4R I 430 36 56 TR 7 A= 1) 52
M, DA G B8 20 2 A e 5 L B A T RN RE 5 O SOLAS 7 B #EAT T 40 AT . SR SIC A REGI R 9 8 L 85 B R B IR
AT T A BRI AT X B AT R i AR T, IR K R RS/ N B A RL L R = A T R e R R A
TR I FIE PR T 06T 50 T RE O S S B S A RO S S A AT S 1 ¢ 50 A I T 5B Ao 3R SRR g
TTIEHE . FET™ M 1 T2 AR R %0 B S B8 2 A SR AT G 5 0 TR BE T % S SR B 2 AR R AT ) i i 3k, &85 SR 3R W 7
XY WL Z [0 — B AR 43 5 ok 445,423 Al 444 Hz, S AR T fEin. REFESEmmE A tksE PVHENT
1/10XRMS {H/NT 1/30(x=632. 8 nm) ., WEM T CO, HRIMA R G55 240 14 S5 A 1 1 5 % 98 1 & 3 L 6 2 255 1] /= 06 1% A
BER,

X B WBRAARE BRI EREIENFRE

FESES: ERARIRED A doi:10. 3788/0OPE. 20172503. 0641

Design of mirror subassembly in CO, sounder
WEI Yue-feng, LIN Chao, XUE Hao, ZHENG Yu-quan”

(Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China)

* Corresponding author, E-mail : zhengyq@ sklao. ac. cn

Abstract; To lower the impact of thermal deformation due to gravity, mechanical test, launching
environment and linear expansion coefficient difference of the material on mirror surface of the CO,
sounder, an analysis was conducted in material selection, structural design and cooperation mode of
the mirror subassembly. In the analysis, SiC material was adopted for mirror making, and light
weight design was carried out in the mirror body through finite element analysis based on ring-shaped
support mode of the mirror; then invar materials with relatively small liner expansion coefficient were
selected to design simple and reliable mirror support structure based on stability of the triangle
structure and flexible structure of the bipod; the mirror and support structure formed a 1 : 50 taper
surface through epoxy resin adhesive. Then in strict process conditions, precise machining and
assembly and mechanical test were conducted in the mirror subassembly. The results show that

primary frequencies in the X direction, Y direction and Z direction are respectively 445 Hz, 423 Hz
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and 444 Hz, approximate to results from the finite element analysis. After such test, the mirror
surface shape variation PV is lower than 1/10A, with a RMS value lower than 1/30X (A=632. 8 nm).

It proves that structural design and adjustment of the CO, sounder mirror subassembly, which are

reasonable, can meet the requirements of imaging spectrometer.
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Fig. 1 Optical construction of telescope
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Tab.1 Commonly-used optical material property

Materials Density Modulus Thermal coefficient  Expansion coefficient Poisson’s Ecific stiffne
o/ (g/cm®) E/GPa K/(W/m + K) a/(107°/K) ratio /(GPa * cm’/g)
Fused silica 2.19 72 1.4 0.5 0.17 2.9
ULE 2.21 67 1.31 0.03 0.17 3.1
Be 1. 85 287 0.043 11.4 0.043 16. 8
SiC 3.05 392 156 2.5 0. 25 13.3
Zerodur 2.53 90. 6 1. 64 0.05 0. 24 3.7
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Fig.5 Sketch of primary mirror subassembly
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Fig. 6 Finite element model of primary mirror subassembly
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Fig. 9 Response curve of Z direction
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Fig. 10  Surface detection before vibrating test
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