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Axial support for large aperture primary mirror based
on hydraulic Whiffle-tree

Fan Lei, Zhang Jingxu, Shao Liang, Zhao Yongzhi
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: Axial support system plays an important role in axial position and deformation of primary
mirror. In order to profoundly develop such study, axial hydraulic Whiffle-tree support was introduced in
the foundation of structure Whiffle-tree. First, according to the principle of kinematic constraint and
support based on three axial points, the characteristic and category of Whiffle-tree system were
introduced. Especially, the difference between structure Whiffle-tree and hydraulic Whiffle-tree was
compared in detail. Then the model building method was elaborated, and an axial hydraulic Whiffle-tree
support system for a large aperture primary mirror was selected to be calculated and optimized in statics.
As a result, the mirror deformation is 18.6 nm which satisfies the design requirement and the rationality
and accuracy of such modeling method are also certificated according to comparison between two
different modeling methods.
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Fig.2 Principle of hydraulic/pneumatic lever
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Fig.4 Theory model of hydraulic Whiffle-tree
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Tab.2 Parameters for the primary mirror

Aperture  Diameter of center  Thickness Radius of
/mm hole/mm /mm curvature/mm
2040 400 190 6085
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Tab.3 Results of two kinds of constraint methods

Displacement

constraint methods Displacement of support points/mm

Force of support points/N

Axial displacement Inner ring 9.905 9x10°3 Inner ring 643.45
; N t t_ ) ZUZI=0 i Finner=Fomer

constraint equation Outer ring -4.952 9x10°3 Outer ring 643.45

Axial displacement Inner ring 0 Inner ring 621.74
) Y UZ=0 Fiorer 7 Fouter

constraint Outer ring 0 Outer ring 654.30
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