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Study of control momentum gyroscopes assisting maneuver

ZHANG Sheng, HUANG Haibing, ZHAO Qian, TANG Guojin
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: Control Momentum Gyroscopes Assisting Maneuver ( CMGs AM) technique, a new large-angle space station attitude maneuver

technique concept, is proposed, which employs both the Control Moment Gyroscopes ( CMGs) and the thruster Reaction Control System (RCS) as

the actuator. The fuel-optimal control problem of CMGs AM is formulated. With a two-step solving strategy, which utilizes an improved pseudo

spectral knotting method, the fuel-optimal solution was obtained, and the results were compared with the fuel-optimal solution and constant-rate

eigenaxis maneuver of thrust maneuver technique. It is shown that the CMGs AM technique inherits and further enhances the advantages of thruster

maneuver and Zero Propellant Maneuver (ZPM) techniques. It significantly saves more fuel than the thrust maneuver and shortens the maneuver

time greatly with greater robustness in comparison with ZPM.
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