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Application of triple linear actuator servo mechanism
in space instrument

ZHANG Kai,LIU Chang, LI Jia-xin,SHI Qi-long
( Changchun Institute of Optics,Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract : Space servo system can be used to increase the efficiency of payload use and the lifetime of on-board satel-
lites and be used in the fields of space observation,space early warning and situation awareness, but it is limited by
factors such as weight and rotation range. In this paper,a type of three linear actuator servo mechanisms is proposed.
The two ends of the linear actuator are connected with the space instrument and the satellite platform through a ball
hinge. The rotation of the servo system is achieved through the extension and shortening of different electric actuators.
Different rotation ranges are obtained by changing the travel of linear actuator. The degrees of freedom of the triple-ac-
tuator servo system are solved ,and the 60° rotation range of the triple-actuator servo system is designed in combination
with reality. The unlocking mechanism is added to meet the requirements of the mechanical properties. And the ther-
mal adaptability of the system is analyzed,and it is proved that it can be used as a star-carrying interface. The results
show that the three linear actuator servo mechanisms can be used in space environment, and it has a larger rotation
range and is lighter in weight. It can carry out space target search and tracking and can complete and replace previous
tasks that require satellite maneuvering and attitude adjustment,saving satellite fuel.
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Fig. 1 Two dimensional turntable system and six push rod system
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Fig. 2 Schematic diagram of the three push rod servo system
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Fig. 3 Schematic diagram of large angle of the

three push rod servo system
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Fig. 4 Schematic diagram of electric push rod structure
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Fig.5 Schematic diagram of rotational range calculation
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of the three push rod servo system
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Fig. 6 Schematic diagram of thermal adaptability

analysis for the three push rod servo system
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