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Method of off-loading supporting for large aperture light weighted
reflect mirror at optical axis horizontal situation

Zhou Yuming, Zhao Ye, Wang Haichao, Wen Guangquan
(Beijing Space Electrical & Machine of Institute, Beijing 100076, China)

Abstract: The precise testing of large aperture light weighted reflecting mirror in gravity environment is a
difficult problem at present. In view of the high rate of light weighting and the absolute low stiffness, in
this situation, different forms of support have huge impacts on optical test results in gravity environment.
In this paper, a solution was suggested that pre-defining of supporting force was achieved through a
series of pulley blocks self-adapting to solve large aperture mirror testing in gravity environment. The
result of mechanics model analysis shows that the testing of optical axis horizontal can reduce the Rams
variation of surface shape effectively, which is caused by gravity in vertical and horizontal state, and the
variation less than 0.003 A (A=632.8 nm). The method can be extended and applied to the design of
testing supporting for other large aperture light weighted reflect mirror, and provid; technology foundation
for large aperture mirror.
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Fig.1 Diagram of horizontal off-loading
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Fig.2 Force distribution diagram of primary mirror
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Fig.3 Force state diagram of horizontal braces and model and mesh
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Fig.4 Result of surface figure fitting RMS=4.30 nm
(RMS=0.007 A,A=632.8 nm)
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Fig.5 Diagram and mechanical model of horizontal braces and

distributed traction support
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Fig.6 Result of surface figure fitting RMS=2.87 nm
(RMS=0.005 A, A=632.8 nm)
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Fig.7 Diagram and mechanical model of horizontal braces and

approximate cosines traction support
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Fig.8 Result of surface figure fitting RMS=2.68 nm
(RMS=0.004 A,A=632.8 nm)
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Fig.9 Diagram and mechanical model of horizontal braces and

counterweight imbalance traction support
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Design import Result of mechanics simulation
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