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Three Dimensional Measurements and Parameter Identification of Force
and Torque Disturbances of High Speed Rotating Actuators
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Abstract

A momentum type actuator produces force and torque disturbances as well as its designed control
torque. These disturbances are ones of the largest disturbance sources inside the spacecraft, which
deteriorate the pointing stability of the high precision spacecraft. The measurement and analysis of
actuator disturbances are therefore imperative for such a spacecraft, and thus a three dimensional torque
measurement table has been developed for that purpose. The data acquired from the measurement table
are processed in the frequency domain and displayed in the power spectral density(PSD). Through this
process, disturbance model parameters are obtained and used for the attitude stability simulation. The
process has been adopted for the disturbance measurement of the reaction wheel, and the validity of
measurements and parameter identification procedure is verified.
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Table 1 Resources and Types of Disturbances

Disturbance Main A
Disturbance Types
Resources Causes
Static Radial Translational Force
Wheel
Imbalance (Fundamental Frequency)
Dynamic Radial Rocking Torque
Wheel
Imbalance (Fundamental Frequency)
. Lubricant Axial Force
Bearing . .
Irregularity (Super and Sub harmonics)
Ripple Axial Torque
Motor . .
Cogging (High Frequency)
Motor Controller Axial Torque
Driver Error (Low Frequency)
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