CACECI K e R A Vol. 16 No.9
2008 4F 9 H Optics and Precision Engineering Sep. 2008

XEHS 1004-924X(2008)09-1642-06
AOE=EEBANERHEZHRT

# BT R
(FEMFR KELFRENKSG WEFEF.E# K& 130031)

TEE : Ry BRAIC S T 28 A b 2 ) 328 JRROMT AL T2 S A5 455 T T G P 5 0 4 B T SR RS ) 19 2% ek 8 9 2 o7, 249 B 2 5 B o
BRI AR . 2 M CAD LR W8 #E 4T 2 058 R 58 4l  # A Pk B2 $Re PR 00 45 2040 BT, O 78 I 2R il 1 % 32 ) 4
RGP ERMER Y RS S BT B E 78 AR E S N EE RT3 T R AR T 3T ) R IC I ) B BE I ) 6 T R B R R
ZoR , F SRR BE PV (E R A/4 L RMS {H 2 /50, R % 1 1 25 [ 38 S AH AL 3 B S B3 109 R ik 25K

kX # W:mmEAMN TR ER LRI

rh[E 4 %S V475, 3;P231 XHRFRIRED : A

Design of support for primary mirror of space remote sensing camera

GUO Jiang, HE Xin

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy
of Sciences ,Changchun 130031, China)

Abstract: In order to reduce the influence of outside load on the surface precision of primary mirror in
a space remote sensing camera,a design idea of adopting diverse flexible support structures to restrict
motion freedom of the primary mirror independently was investigated. By adopting CAD engineering
analytical software, the dynamic and static rigidities as well as thermal characteristics of a primary
mirror system were analyzed. Based on this foundation, the structural parameters of flexible support
in the primary mirror system were amended, so that the influence of gravity, assemblage stress and
temperature diversification on the surface precision of the primary mirror was reduced under precondi-
tion of ensuring support rigidity, and endurance of impact and libration was ensured during the
launch. Detecting results show that the surface precision of primary mirror reaches PV:1/4 and RMS;
A/50, which can meet the special requirements for the primary mirror of space remote sensing camera.
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Fig. 1 Lightweight of mirror
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Fig. 2 Structure of subassembly of primary mirror
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Fig. 3 Finite element model of the subassembly of

primary mirror
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Tab.1 Errors of mirror surface under gravitational distortion
& J1 77 1]
2 [ vy M z [
BHERK Ax 5.0 ~0.0 ~0.0
WIROES Ay 0.0 4.6 ~0. 0
(pm) Az ~0.0 ~0.0 5.3
AR S/ NI 0.0 1.0 ~0.0
R o, 1.4 0.0 0.0
PV(nm) 20. 8 21.1 33.0
RMS(nm) 3.7 3.7 7.9
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Tab. 2 Errors of mirror surface under even raise in

temperature and gravitational distortion
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x |1 y i z [1]
BHEREK Ax 5.0 0.0 0.0
MRS Ay 1.9 6.5 1.15
(pm) Az 1.28 0.85 6.5
BEmRK 0. 0.0 1.25 0.0
gt (D o, 1.35 0.0 0.0
PV (nm) 55 61.6 75.9
RMS(nm) 8.37 9.6 13.1
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Tab. 3 Frequencies and types of the first three order

resonances of primary mirror system

Mg s P Y
1 203.0 F R SO A e
2 214.7 F S B GE KT Al (o ) 12 5%
3 267.6 F S S iR R L (y D 1R 5

5 SIIE

5.1 REEIHAZFEREML

i E B B R B R A R B T R
Vi AT AL SO B SR A AR IR S LR A HF T
TS 52 FE 7 » A6 ATF o 40 399 2R FH 40 A 45 0 QR B 3
BEARLHIAE T 1 1 R SRR, O B A 1Y 41
T EE Y R BE B R R T RS g e A
T B 5 45 1 3 S 4% 45 4 2 THC A1 o 0] $52 )18 52 8 1F
AT T 12 PERE TN IR, SE I 2 R Ny« A1 X — T 1)
B EHEAT 0. 2g M9 1 SRR A T E 0 ~2 000
Hz PN R4 0 AR 5 9K I R AT I 5% 4% sl AR HIL I )
S IR JE FUEAT 0. 2g B9 )22 R PE ST 4 X R
S A S5 T AR AT X . AR — D7 Y
S8 58 U PR EAT AR PTAST7 PR s

2% S . BB B — B O R O R
244,534 Hz, 1€ 0~100 Hz N IF 7% # 3 Jo 18 ¥%
IO SR AR 5 BT M A R A . TEREAL



1646 e KE TR 5516 %
PWESNEWHT G - 55T 85 2H 14 1) 3 25 0 b 5 52 56 /Y W, FEEE MR A A W b, A — Ao

B S EE AR KR ARG . B A~ 6 B O B S
B 0 IR B0 S 6 4 i 7 2%

. = S
{|— Alamitch |
Measurement 13 | ﬁxvnl.n;\l;
100.0] hE el || Measurcmenty
oo )
10.0 Y:9.79003 ¢
dX:50.3786
dY:0.517288

Power spectral density/g?/Hz

wh L
10.0 100.0 1.0k’
fIHz

P 4 BEALIR Sl AT IE 7% 32140 0 S H 2%

Fig.4 Response curves of sine scan before random

libration
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Fig. 5 Response curves of random libration
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Fig. 7 Surface precision of mirror subassembly in

the polishing direction
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