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Fig. 2 APAS docking mechanism

1 Driven mechanism;2 —— Gears;

Friction clutch;4 Axial centering spring;
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3

Differential centering spring;
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Fixer;7 Misalignment sensor;

8

Fixer; 9 Interface centering spring;

10

Magnetic damping spring.
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Fig. 3 Simplified mechanism
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Fig.8 Damping characteristic in Y rotation
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Fig. 10 Buffering characteristics in X rotation
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DYNAMICS ANALYSIS AND SIMULATION
OF SPACECRAFT DOCKING MECHANISM

Yu Wei Yang Lei Qu Guangiji

(Chinese Academy of Space Technology, Beijing 100086 ,China)

Abstract This paper studied the internal-petal androgynous peripheral attachment system (APAS),its
differential electro-mechanical attenuation mechanism, and the dynamics properties of the docking
mechanism. The docking mechanism virtual prototyping model was established by using Automatic
Dynamic Analysis of Mechanical Systems (ADAMS). According to the simulation, the characteristics of
the mechanism’s equivalent stiffness and damping were obtained. These findings have been essential in

ensuring a successful mission.
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