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Research on inter-stage locking technology for high stiffness space sleeve

deployment mechanism

GUAN Yingjun! ZHANG Minggi' LU Huanquan' YANG Huisheng®> SUN Baoyu'"
(1. School of Mechanical and Electrical Engineering, Changchun University of Technology,
Chongchun,130012)
(2. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun,
130033)

Abstract: In response to the difficulty of achieving high stiffness locking in the application of sleeve
mechanisms in the deployment of split type space telescopes, this paper proposes an inter stage locking scheme
for the secondary mirror sleeve support of long focal length and large aperture space telescopes. Firstly, by
establishing a contact model between the expansion valve and the inner wall of the sleeve, the normal contact
and load distribution between the expansion valve and the sleeve during the locking process were investigated,
Secondly, the Bernoulli Euler beam theory is used to analyze the normal contact force between the expansion
valve and the sleeve, and the law between the inter stage locking force and the design clearance and locking
action point is obtained, which is verified through finite element method; Then, the Palmgreen Formula was
used to analyze the rise of the inclined plane of the driving ring, and the design parameters of the inclined plane
of the driving ring were obtained. The inter stage locking force was analyzed using finite element method when
the circular value of the inclined plane rise of the driving ring was taken, and the numerical value and
distribution law of the locking force were obtained; Finally, an experimental prototype of the locking mechanism
was constructed, the experimental test results show that the rolling column can smoothly roll into place, and the
locking force of the expansion valve meets the expectations, verifying the feasibility of the sleeve locking
mechanism scheme

Key words: Deployment mechanism; Sleeve locking; Passive locking; High stiffness; Deflection

deformation
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Fig.1 Space sleeve deployment mechanism diagram
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Fig.22 Experimental thrust and tension under locked state 2
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Fig.23 Experimental thrust and tension under locked state 3
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