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Design of Environmental Adaptation of Primary Mirror of
Space Camera in Large Temperature Range
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Changchun 130033, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The figure shape precision of primary mirrors are most important for the imaging quality

of space cameras. To ensure a space camera to have high imaging quality in a wide temperature range

(20±10 �), a flexible support structure is designed. Firstly, the SiC material is selected to make the

mirror and semi-enclosed type light-weight processing is carried out for the back of the primary mirror

body. Secondly, for the environment in the temperature range of 20±10 � in which the round primary

mirror module with an aperture of 550 mm will be used, a flexible articulated structure is designed.

Because the parameters of the supporting structure are optimized by the Matlab software, the flexible

supporting structure has enough radial flexibility and can absorb distortion so as to reduce the stress

of the mirror. The finite element analysis result shows that the supporting structure has the first-order

frequency of 267 Hz which is much higher than the inherent frequency of the mirror body module. So, it

can ensure the primary module not to be damaged. Even when the gravitation is coupled with the temp-

�����2015–09–01

��� �9E: (1983-) �;�5<6F=>�G?H7I�JKH78@AB9:LM;C<=>D?�
E-mail: hitwzs@126.com

Infrared (monthly)/Vol.36, No.12, Dec 2015 http://journal.sitp.ac.cn/hw



N 36 O�N 12 P � � 33

erature load of 10 �� the mirror can meet the requirement of the figure shape error (RMS) less than

λ/40 of the optical system.
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ULE 2.21 67 30.0 0.015 1.3 0.023

Zerodur 2.5 92 36.4 0.09 1.67 0.03

D 1.85 290 155 11.3 159 0.072

SiC 3.05 390 112 2.4 185 0.014
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(1)

���D �1����D=550 mm=21.65 in
δ �J

K�7������) (RMS -)�C δ = 632.8/40

nm=6.22×10−7 in 
t ���K��t =6.5 cm=2.56

in 
E �1�F>�W'D��SiC �W'D

� E =410 GP=59.6×106 lb/in2 
ρ �F>L��

ρ=3.05 g/cm3=0.11 lb/in3 
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{t, R, l, b} �I�1.:�A06*0
DÆ,
%	

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩
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12x2
2
x3 + 12x3

1
f(x1 , x2)

s.t. 1.5 mm ≤ x1 ≤ 8 mm

1 mm ≤ x2 ≤ 20 mm

2 mm ≤ x3 ≤ 20 mm

5 mm ≤ x4 ≤ 50 mm

x1 + 2x2 ≤ 50 mm

6 × 0.5
x2

1
x4

≤ 0.249
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