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Abstract: A kind of positioning mechanism that ensured large optical device could be replaced quickly
was designed in order to realize the on-orbit replacement of a large optical device, and the accuracy of
the re-orientation of the device was studied as the key issue of on-orbit replacement. Firstly, a
kinematic positioning method that can prevent thermal stress was studied. On the basis of this
method, the positioning mechanism was designed. And according to the principle that the
microrotation angles of the rigid body are vectors and meets the vector synthesis rule, the
mathematical model of the rotation angle of the optical device was derived by the method of
synthesizing angular displacement vectors. Then, the beam structure simulating the optical device and

frame was designed, simultaneously suspending device was designed based on the common sling
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suspension method of unloading gravity to imitate the replacement of the device on-orbit in

microgravity. Finally, the experimental environment was set up, and the optical device module was

repeatedly inserted and taken out of the frame to measure the re-orientation accuracy by theodolites

and digital micrometers. The results show that the maximum repeated installation rotational error of

the optical device module is +28. 8" while the maximum translation error is +0. 057 mm. This study

provides reference for the design of the positioning mechanism of an on-orbit replaceable device, and

has theoretical significance and application value.

Key words: space telescope; large optical device; on-orbit replacement; positioning mechanism;

interface test device; re-orientation accuracy
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Fig.1 Kinematically positioning method
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Fig. 3 Projective schematic of optical device on the XY plane
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Fig.5 Structure of positioning mechanism
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Fig. 6 Layout of positioning point
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Fig. 7 Structural diagram of optical device module and frame
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Fig. 8 Finite element model of optical device module and frame
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Fig. 9  Structural of on-orbit replacement interface test device
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