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Low Cost Small CMG Performance Test and Analysis
Seung-Wu Rhee* and Hyoek Jin Kwon**

ABSTRACT

Control Moment Gyro(CMG) is one of the most efficient momentum exchange
devices for satellite attitude control and CMG is very essential device for agile
satellite. In this study, the essential dynamic equation for the design of gimbal motor
and wheel motor is summarized. The development process of SGCMG hardware for
agile small satellite system, the description of developed hardware and its performance
test results are presented. Test result shows that the developed hardware model can
produce an output torque more than 1.2Nm as designed. Other test items are max.
torque, gimbal bandwidth, minimum torque, torque error, gimbal rate error.
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ITEM CAPABILITY
Weight 3kg
Size(mm) 350 < 128 X 129.5
Wheel MOI 0.00097 kg » m?
Wheel Speed 4000 rpm
Angular 04 Nms
Momentum
Wheel -
Static 049 o« em
Imbalance v
Dynamic 5
Imbalance 32 g+ am
Rotation
Range 360 deg
Bandwidth 16 Hz
Gimbal ng&wipizd 3 rad/s
omma 0.0012 rad/s
Resolution
Rate
Accuracy < 0.07 rad/s(20)
Max. Torque 1.2 Nm
Torque -
Min. Torque 0.01 Nm
3 -
ower Consumption 14 Watts
(steady state)
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