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Abstract: The rectangular primary mirror with aperture of 1.8 mx0.5 m is the crucial component of an off-
axis Three Mirror Anastigmat (TMA) space optical system. In order to guaranty the structural stability and
reliability of the Primary Mirror Assembly (PMA) and the surface figure error (RMS value) of the mirror, a
bi-axial flexural support has been proposed for the large-size rectangular mirror. First, based on the principle

of kinematic equivalent, the initial structure of the bi-axial flexural support was designed and the analytical
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formula for stiffness and its characteristic was studied as well. Then the mounting position and the key di-
mensions of the flexural supports were studied and optimized. Finally, the final optimization design scheme
of the PMA was determined. Experimental results indicate that the surface figure error (RMS value) of the
PMA under 1 G gravity in X and Y directions are 4.81 nm and 6.09 nm respectively when the optical axis is
placed horizontally, which are less than /50 (4=632.8 nm). The first-order natural frequency is 104 Hz,
which can satisfy the design requirements. The dynamic tests have shown that the dynamic characteristics of
the mirror assembly are good, and the flexural support system is stable and reliable. Now the mirror has been
polished to have a surface figure better than A/30 RMS. Zero Gravity optical testing has been performed un-

der £1 G respectively, which shows good coincidence with the analytical results.
Key words: space optics; off-axis TMA optical system; rectangular mirror; flexural support; finite element

method; dynamitic test

1 351 &

Wil 2 32 SR AR AT &, A AT TR 23 [a] 2
TR I ZOR Ok . B = OB R G
HUC IS, 5 T S8 i 1 pR . KA 1 BUSEEK,
ke Bl Tz N A R U, B = R
RGN RSB RG E EEsE m s R T .
MR RSHH e RO T, BERE A B 450
R RT LA B o 27 0 A B I 3P 21 4 A A B A
BRATVEF T =R W0, BB IR 5 B S e e n
T, L DA S E H RS AT I K A2 B AR 3
ity B e LA B 2 4 T 2 B A,
AT R UE 5% T ARG B . B, A BRI R
P 37 45 25 by 2 T B B 20 R 465 AR BIF SR b A A% 0
[ 241

H FTA LA K A S S B S R R
A S O Ak S Rl
P KA T S 3 R, JE i S S R I G B
JE S AL B iR, 18 A /N AR 1 R BR; o
O R IR 7, A /N VAR R B4
T S PR SO BTN T AL, e M
PEIG T )L TR TR 24 AL 8 Y
TR B R K B AT DU SRR R TR
KGR RS2 . RAR T A EE ST TR X B Sy 200~
1600 mm, K 5% F A 0.4~1 B9 K S8 SR 2 5 55
T = R RSB R, 158 T AR %
fEE O, Huo ZFHEH T —FhIE TRE B 20 1 5 141
BRI IR T — 308 1 m B
PRZEBIT, T HIIASE R T $2 i 2 0] B fl AR ML S

BRI R0CR, LU B S 235 R FFE R
R T —FMSEIAC BT

FeE = ROt R g iy RO E e A
N 1.8 mx0.5 m, A E R UCARERIN . SO R
B R RS AR (RB-SIC) o %K 50 45
SR RSSO0 AR SRR B TR, i i
DA B3 2 ek SR B LA A . ST B 22
BAFLMRIE SN SRR . $R 1 — M2 T8 30
AR IR A T RS SR B S B A XUl
MR SCHEE, WF9T 1 M BRI 0 S S A0 %
BB OB NS AT Tt R T
S I BN 1 R A s R, Sk 1
SEABTT B IE R

2 KERHEXHFEHX

B 1 BTt B R RS O B ) SR 45 7R
AR RSB bR R B AL A | B
B (Invar) HEE | 2SR ROR BRI T S5 M 1F
HR, FE SR T ORIE SO B8 I DR K B 5 08

et
24 T
R

FME
BT RIS I R B i ST 2 R T8

Fig. 1 Schematic diagram of mounting structure of a rect-

angular mirror with large aperture
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