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Optimized design of high precision flexure-support
barrel for reference sphere
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Abstract; To achieve the positioning optical components of a reference sphere in a interferometer accurately,
a flexure barrel was designed. The mechanical model, structure parameter, positioning accuracy and lens de-
formation of the structure was studied. Firstly, a spring model system was established based on the principle of
material mechanics. According to the mechanical equation and geometry relations, a binary equation of the
center position of lens and the flexure’s deformation was given. Then, the effects of assemble position, tem-
perature, and structure parameters on the the positions and force of the lens were analyzed. Finally, the me-
chanical performance of the designed structure was analyzed by using the FEA method. The results indicate
that the results of numerical simulation is coincident with that of finite element simulation well, and the best
thickness of the flexure barrel is 1. 5 mm, which fully meet the requirements of the reference sphere in the in-
terferometer for the positioning accuracy and stability of the lens barrel.
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Fig.1 Structural diagram of flexure barrel of lens
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Fig.2  Structural diagram of flexure structure
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Fig.3 Scheme diagram of cantilever model
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Fig.4 Mechanical model of flexure barrel
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Fig.5 Curve of flexure position changed with gravity
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Tab.1 List of materials performance

Ly APERIE ) v

Pk} A LL T Bk RK
Pa (kg * mm ™)

K9 61.7x10° 0.2 2.47 x1073 3.5x10°°

WBAE4 70.6x10°  0.33 2.7x1073 22.4x107°°
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Fig.8 Curve of lens center changed with temperature
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