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1.5m Primary Mirror Structure Design and Analysis
for Vertical and Vacuum Collimator

WANG Fu-guo, YANG Fei, MING Ming, SHAO Liang
(Changchun Institute of Optics, Fine Mechanics and Physics, the Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Based on the collimator primary mirror in vertical and vacuum, the primary mirror axial support
is determined, and the support point position formula is deduced for whiffle tree structure, the flexure
hinges with space curve notches is designed, and the deformation of two different primary mirror cell is
analysed. The whole primary mirror component system finite element model is built, the system statics
deformation and harmonic frequency is calculated. The result indicates that the primary mirror surface
figure RMS is less than 0.054 with the support structure, and the first-order harmonic frequency is reached
65.9 Hz, and all the design requirements are met.
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Fig.1 Collimator optical system
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Fig.2 The collimator locate in the vacuum tank
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Fig.4 Flexure hinges with space curve notched view
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Fig.6  Primary mirror cell FEM

528

Kl 7 34 surruier #78 T B EINAATE = K
Fig.7 Primary mirror cell deformation plot with three suruier
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Fig.9 Primary mirror cell FEM
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Fig.12 Primary mirror cell assembly FEM
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Fig.14 Primary mirror cell assembly deformation plot in the
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