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Design and analysis of 4 m SiC primary mirror turning

device structure

Sun Jingwei, Wu Xiaoxia, Chen Baogang, Li Jianfeng
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: The primary mirror turning device was designed to achieve the 180° revolution according to
the special operating requirements of the 4 m SiC primary mirror. Firstly, it was determined that the
turning device consisted of main body frame, axial supports and radial supports et al. The axial Whiffle-
tree support force and the radial strap force was theoretically analyzed when the primary mirror was in
different zenith angles and the strap radial pressure was analyzed when the primary mirror was supported
by the strap. Secondary, when the practical structure was designed, the finite element model was built
and the rigidity of the main body frame was analyzed, and the mirror’ s maximum stresses and the
turning device’s maximum displacements were emphatically studied when the mirror axis was vertical and
horizontal. The detailed structure of the whole turning device was designed. Finally, the turning device
was machined and assembled according to the designed and analyzed results, and the mirror’s impact
status was measured when the mirror was turning based on the accelerometer’ s test. The practical

application and the test result indicate that the design requirement of the turning device is achieved, and
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the direction for similar structure is provided here.
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Fig.1 Structure plot of main body frame
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Fig.2 Deformation plot of main body frame
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Fig.3 Curve between the zenith angle and the maximum

displacement
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Fig.5 Sketch of stressed primary mirror
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Fig.6 Sketch of radial support on primary mirror
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Fig.7 Force diagram of strap infinitesimal
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Fig.8 Sketch of one mirror support subassembly for the whiffle-tree
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Fig.9 Iron hinges structure diagram
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Fig.10 Sketch of the gross structure
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is parallel to optical axis
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Fig.13 Primary mirror assembly deformation plot when the gravity

is parallel to optical axis
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Fig.16 Assembly and application of turning device
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Fig.17 Substance plot of accelerometer
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Fig.18 Acceleration impact of the environment
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Fig.19 Acceleration impact when the primary mirror is turning
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