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The optical-mechanical structure design and analysis of

a Cassegrain reflection system

GAO Shi-lin, WEI Meng-qi,ZHANG Sai, LI Shu-pei, WEN Qing-rong, XU Ming-xuan
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract: This paper describesthe optical-mechanical structure design and analysis of a Cassegrain reflection system

(here in after referred to as Cassegrain subassembly or Cassegrain system). At first decompose the index according to

the design input. Finish the design of the Cassegrain subassembly. Then iterate and verify the design by tolerance and

simulation analysis. At last verify the reliability and environmental probability of the machined and adjusted Cassegrain

subassembly by environmental tests. The Cassegrain subassembly described in this paper has characteristics of high

stability and rigidity, strong reliability and environmental probability. Also it meets the optical performance require-

ments.
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Tab. 1 Index parameters
Hit/ kg 16
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Y6 RMS NM10(A =633 nm)
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Fig. 1 Structure schematic diagram of a type Cassegrain subassembly
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Tab. 2 Performance parameter of several commonly used optical and mechanical material

mH g I p/ (g mm ) HipE AR i E/GPa AR LE v P EE o/ (1070 - K1)
AL AE (SIC) 3.10 376 0.18 2.6x10°¢
044 (6061) 2.68 68 0.33 23.6 x10°
SeZEE R VTSR 2.2 73 0.17 0.58 x107°
W 2.53 91 0.24 0.05x10°
fik 2.33 131 0.42 2.6x107¢
4k 4 (Ted) 4.43 114 0.34 8.8x107°°
U Z A1 A4 (7075) 2.79 72 0.33 23.4x107°
BN 8.05 141 0.26 1.26 x10°°
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Fig. 2 Structure schematic diagram of lightweight primary mirror
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Fig. 3 Assemble methodof primary mirror
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Fig. 4 Assemble method of secondary mirror
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Fig. 5 Schematic diagram ofsecondary mirror support structure
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Fig. 6 The secondary mirror adjustment and fastening method
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Fig. 7 Modal analysis of Cassegrain subassembly
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Tab. 3 Overall simulation results

hiR A x ] phk y [ ohik z [ ik x [ R3] y R 5) z [k 3h o
232 0.114 0.113 0.048 0.078 0.078 0.0017 0.01
Wl 23.15 22.98 7.25 19.27 18.85 0.20 2.470
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Tab. 4 Primary mirror simulation results
&S x [ iy y [l api z [ ppiy x [ R 3) y Rl z a4k g I
Ly 1.44 1073 2.09 x10 73 3.96 x10 ~* 8.94 x10~° 1.31 x1073 2.2x1077 1.82x1077
W 0.13 0.18 3.24 0.118 0.13 0.075 2.36
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Fig. 8 The result of vibration test
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