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Analytical Method for the Control Performance Evaluation of
Control Moment Gyro: GYROBO
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Abstract

fetu W7tERZY ~F35t3 (TEL: 042-821-7232, E-mail: sdcon.lee@cnu.ac.kr)
}3} (TEL: 042-821-6876, E-mail: jungs@cnu.ac.kr)

The performance of control moment gyro(CMG) is strongly coupled with the body

system. The analytical method not only contains a step-by-step guide to realize the control purpose

of the robot but also provides major parameters to evaluate the control performance of CMG. The

feasibility of self-standing and balancing is illustrated and the major parameters for the performance

evaluation of CMG are proposed
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Problem definition
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Physical and numerical approach
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Maker L-3Com Honeywell HONEY-BEE

Momentum(Nms) 4,760 251075 0056, 0.086MAX

Torque(Nm) 258 75 0.112,0.172MAX

0.054 R
Rate(rad/sec) 6.1 degreefsec) 1 2 (estimated)

4500, 5000, 5500,

6,600 6.000, 6500

Wheel Speed(rpm) 2,000~ 12,000

5,700

Mass(kg) 272 28 0.6

2.1 (flywheel only)

Power Consumption(W) 13 20

120watt/200watt
peal

D48xH72 (CMG)
24x27x10 (CON)

D27xH35 (CMG)
31x20x15 (CON)

48x48x91 (4CMG)

SIZE(cm) 5x5x9 (ICMG)

130x137x125

32x22x11(w/o con)
40x30x22(with con)

Target(Kg) M2 100

12

Application Spacecraft Spacecraft Spacecraft Spacecraft

Vehicle

Controllable Angle

+5.5 degree

Controllable Rate

+35.25 degree

Controllable Period

0.45 second

Minimum Proportional Gain
for Balancing Control
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Parameter Value Unit
Momentum density 133.5 Nms/(m"3)
Power ratio 0.337max -
0.560con
Mass ratio 5.715 -
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