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Design and analysis of structure of compact

Offner spectral imaging system
LIU Wei

( Changchun Institute of Optics , Fine Mechanics and Physics , Chinese
Academy of Sciences , Changchun 130033 | China)

Abstract; On the basis of characteristics of optical systems of Offner spectral imagers, the material choices of
every parts, structure design of mirrors and frames in the imagers were investigated, then the structure design
of a compact Offner spectral imaging system was achieved and its 3D model was established. In order to prove
the reasonability of the structure, the 3D model was analysed by finite element method. The analysis results
indicate that the first natural frequency of the structure is 362 Hz, which is higher than 120 Hz requested by
the system. Furthermore, the analysis results of weight and temperature indicate that the RMS of surface
figure, distances, centrifugal axes and the deflection of angle in every important parts all meet the require-

ments of the system tolerance. These results validate the rationality of structure of the compact Offner spectral
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imaging system.
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Fig. 1  Optical sketch of Offner spectral imaging system

with convex grating
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Tab.1 Construction parameters of Offner spectral imaging system with convex grating

P HR 2f4%/mm F142/mm > B/ mm
1 WEE B -149.0 70 x 52 27.2
2 I BR T ST -71.9 26 x26 0
3 AL -137.9 66 x 54 -31.5
4 f5m - 20 x6 -32.8
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Fig.2  Support structure of mirror
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Fig.3 Structure model of imaging system
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Fig.4 Finite element analysis of imaging system
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Fig.5 Displacement of system with gravity load
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Fig.6 Stress of system with gravity load
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Tab.3 Shape errors with gravity load

WG HEES Al

RMS {i/nm 1.29 0.48 0.30
AR/ nm 3.79 3.79 0.70
e/ MiA%/nm -3.43 -0.34 0.69

M/ mm 4.21 0.87 9.45
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Fig.7 Displacement of system with acceleration load
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Fig.8 Stress of system with acceleration load
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Tab.4 Shape errors with acceleration load
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Fig.9 Displacement of system with temperature load
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Fig. 10  Stress of system with temperature load
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Tab.5 Shape errors with temperature load
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Fig. 11 The first mode shape of system
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