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Design and analysis for structure of small infrared camera

Yang Liwei, Li Zhilai, Xin Hongwei, Xu Hong, Fan Yanchao
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to make small infrared camera carried by a flight equipment can be well in a wide
temperature range and bad dynamic environment, opto-mechanical structure of camera was designed.
Firstly, the optical system and working environment were analyzed, according to design experience of the
similar products, all-aluminum body were used for the opto-mechanical structure; Secondly, the core
component-primary mirror support structure was studied in detail. By reason of limitations of traditional
primary mirror support structure, integrative design was used for primary mirror support structure. this
design was equally applicable to secondary mirror. Thirdly, thin-wall canister was used for the support
structure between primary and secondary mirrors according to size of camera. And then,rational baffle
was designed according to the optical system. Lastly, overload adaptability, temperature adaptability and
modes of camera were analyzed. Results show that opto-mechanical structure of small infrared camera
meets design requirements.
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Fig.1 Infrared optical system
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Tab.1 Physical property of all-body materials

Y ! Thermal

, CTE(e) "™ ° " Density(p) erm

Materials 100K -! modulus(E) /10° ke - m-? conductivity (k)/
/MPa £ Wem K-

Aluminum 23.6 682000 2.68 167

Beryllium 11.3 289000 1.85 216

RBSIC 2.64 310000 2.92 158

(RB-30%Si) ’ ’ ’ ’
Be—Al Alloy 13.9 193 000 2.1 210
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Fig.2 Sketch of integrative primary mirror
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Fig.3 Sketch of integrative secondary mirror
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Fig.4 Sketch of all-aluminum camera
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Fig.5 FEM of all-aluminum camera
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(c) Deformation and stress plot of camera under overload along

Z direction
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Fig.7 Analysis results for overload adaptability of camera
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Tab.2 Influence on tilt, displacement and surface

figure accuracy under overload

RMS/nm
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Z direction
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(a) Deformation plot and stress plot of camera at —55°C
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(b) Deformation plot and stress plot of camera at 80 C
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Fig.8 Analysis results for temperature adaptability of camera
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Tab.3 Influence on tilt, displacement and surface

figure accuracy under temperature load
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Fig.9 Analysis results for mode of camera
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