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Design of Large Size Circular Primary
Mirror of Space Camera

WANG Zhong-shan, HE Xin, FU Liang-liang
(Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China)

Abstract: A primary mirror is a main imaging part of a space camera. Both its surface figure error
and position error will decide the quality of imaging. A circular mirror assembly with an aperture
of ®660 mm is designed. It is restricted completely according to the six-point orientation principle. Its
backside is supported by three fixers which are flexible multilayer frameworks. By reasonably distributing
the freedom and rigidity of each supporting fixer and unloading the stress due to different expansion
coefficients of different materials when temperature is changing, the distortion of the primary mirror
assembly is symmetrical. The Finite Element Method (FEM) analysis result shows that the primary
mirror assembly has a surface figure error (root-mean-square (RMS) value) up to 1/50\ (A=632.8 nm),
a first mode of 249 Hz and good dynamic rigidity.
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SiC 420 3.14 133.8 180 2.40 75
Be 303 1.84 164.7 216 11.5 18.8
Al 69 2.70 25.6 167 23.9 7.0
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2 XEFTATMLERNES

A% SCRT AR 7S 1Y 22 R AR AL 36 B8 2 R R
W EE SRR, HXBEMT EEHEUT
JUAEER: (1) ELa 8, XEEWEBIRAE
T AR BUN BEBEAR R 6 1~ B i B, DAy Taf
QLT P AR, 1. BRSSO B B Bl
EEH, WNESESS, (2) R, 7%
iR/, LAERES M AMREL
. (3) Rk, BRIXESMERE
fi 1o B W BE A 3R BE, AR AIE B 4 1R BT
FEATL 5 A ) [ A A1 AR RN IS SR B 2L 1 ) TR 3D
MM, $REARETE. (4) WEEN AR, Tol i
PV IETE P TARN:, S oAl 248 b R 5t iR
AL, XRBOR SR AR — i =k, U
TH BR BT AN R BB Y 2k 28 B2 0 i 7 A 1 2
W7, DN ARIE S 5 TC 1F 89 28 B B AR 78 B+ 4

INFRARED (MONTHLY)/VOL.35, N0.9, SEP 2014

VFROTEE N, AI7EG B EA EE B EMN
[ IF, 780 % B8 S AR LG Y IR BE iE M. (5) T
VU, TR N A R i T MR L T
a8

S5t g T B A O S DT L T S HE T
A ST XM SR I R, X F ok
FAR DS BE, 0 H R W B v 1Y) 5 0 SCHE T
. SeR, BEEEEER TR E o AF
TEEAX M.

~ 3pgrt

0= 16 Et2 (1)
K, 6 AeEME B Y BETH e RSB # PV fH,
PV {HEL A/10 5 E M EHA LR & o AHPK
R, g MEIJIIME B, r ARBBER R t H
SRR, RHEX ) EHER S ¢ 4928 51

mim ,

http://journal.sitp.ac.cn/hw



H35%, BN AN

4h

17

S R BRSO B Y B T AR B B B
K, BEROZESBELH N, HEGUTH

2l
pg
: \/E:5 @

B EHHFTZHAAKX (2), ATHERH
N =348 , ;i F LA 2 A Wi 4 RIFR %
B SN BE B R R AL, T HLR 9% S St B 4 as
B2 LR R E P B B e DA S G A SRy
fSFHE R, HiEM 4 AETX, WBIRHZ
B, HEXSEMCHEREMRTR, B
Koo W BEAR DA SR XE BE RSk . RIUE, A493C
R 3 R T
3 F G AL By S A BT

HT BTN TAERE K FT IR, A BE0Y
EALG W E ST HOT XA = AR R .
ZAEAMRE R P, Bl REm,
MM T LML, B 1 iRy 5N REAL
.

N =

NAVS/AVAVAY4

\

K1 EsmEmeElss

3 W AR ZH B G R I 4 T 249 R B SH BE B A
6 ™NEBE, HARYRESTEEFEAE

ANHER ., B AN B AR R Bl R AR
SEWIELL (R, O TS T R LT AR Y 2
BLR Ay U0, @A A i LA
TR B BLE 5. Aoh, %5 IR AL,
T EBATE T HIH O AFR, 3 AR
A B G F B Xt AR, B 2 B AT
TH B SR SRR G S Ho A A

B

.
s .
o s
-

B2 XHEEHE

BN M S T O — ST R T
i, BN R R R R B Z 1 B Rl
16 1 7] 16 1) (5288 29 5. K A 97 o U o 2 4
HEREIZIR. S RE 3 RN PR AT B 45 S SL T
SHLT EBE 6 A BRI, FI 1200 Xt
WAEM 3 BB RIFI R, REBH
RORE TS BE B 32 W MR BE Y. 7, (A8 T8 R R
5,

4 A R TC a7

i1 Patran/Nastran 4 FRICOT A QI EH
BRICAEA, 2 2 51 i 1 E o /F A iR
TER TR LR, K 3K 3 23 H RN
B E R AR

22 MENAANBETIRYG R A AR E

TiR% W] = 5°C It %
)77 [A) X [a) Y 4] Z 1A X [ Y [ Z1q
5T I AX 2.1 2.4 0.6 29 3 15 40
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