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Fig.1 The reaction wheel’s low speed dynamics model
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Fig.2 The T¢-12 relation curve
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Fig.4 Compensated reaction wheels’ speed,

attitude angle and angular speed time history
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A COMPENSATION OBSERVER METHOD FOR
THE IMPROVEMENT OF PERFORMANCE OF
LOW- SPEED REACTION WHEEL

WANG Bingquan LI Ying YANG Di
(Department of Aerospace and mechanics, Harbin Institute of Technology, 150001)

Abstract

The dynamic equation of the low-speed reaction wheel used to stabilize a sate-
llite’s three-axis attitude is put forward on the base of Dahl friction model, and
according to this the phenomenon that the reaction wheel’s speed crossing zero dis-
turbs satellites attitude is analyzed. A nonlinear observer is used to estimate the
friction torque in order to compensate it. Simulation results prove that this method
can compensate the reaction wheel low-speed friction, and improve attitude pointing
accuracy and stability.

Key words Reaction wheel low-speed friction, Three-axis attitude stability

control, Nonlinear observer



