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Design and optimization of active adjusting lateral support

mechanism for 2 m telescope

Gao Zechao'?, Hao Liang'*, Wang Fuguo', Zhang Limin', Wang Rui'?, Fan Lei'

(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Based on a 2 m lightweight SiC primary mirror, a new type of active adjusting lateral support
mechanism was designed. Firstly, the structure forms and characteristics of the commonly used lateral
support mechanism were analyzed; and then the active adjusting support mechanism composed of
displacement actuator, flexible hinge structure and embedded lever system was designed. Finally, the finite
element analysis of the support force and the displacement of the mechanism were carried out, and the
experimental platform was built to test the stiffness and the energy-saving ability of the mechanism. The
experimental results show that when the supporting force is 562.55 N, the force acting on the
displacement actuator in the lever structure is 97.57 N, and the stiffness and strength requirements of the
displacement actuator are greatly reduced; The stroke of the displacement actuator is 0.065 mm, which is

22 times that of the supporting rod, and greatly reduces the resolution requirement of the displacement
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actuator; The stiffness measured by the experiment is 1 225 N/mm, which meets the design requirements.

It shows that the flexible lever support system has good engineering application ability.

Key words: SiC primary mirror; lateral support;
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Fig.1 Schematic diagram of lateral support mechanism
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Fig.2 Micro lever magnification mechanism
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Fig.3 Flexible part 1
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Fig.4 Traditional flexure hinge parameters
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Fig.5 Lateral support forces
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Fig.6 Finite element model of primary mirror system
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stiffness of different lateral support mechanisms
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Tab.1 Force and movement of supporting rods and

levers with different support forces

Support rod Support rod Lever
Lever force/N
force/N movement/mm movement/mm
562.55 0.002 9 97.57 0.065
144.32 0.000 8 25.03 0.017
104.05 0.000 5 18.05 0.012
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Fig.10 Stiffness test results of lateral support mechanism
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