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Abstracts In this paper, roll/yaw attitude control of spacecraft using a double gimbaled wheel is discussed with
two feedback controllers designed. One is a PD controller with no phase difference between roll and yaw control

input. The other is a PD controller with a phase lag compensator about the yaw control input. The phase

lag

compensator is designed as a first order system and a lag parameter is designed for the yaw angle control.
There are two case simulations for each controller ; constant disturbance torques and initial errors of nutation at

motion. We obtain the results through simulations that steady-state error and rising time of yaw angle
determined by the compesator. Simulation parameters used in this study are the values of KOREASAT F1.
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Fig. 1. Double gimbaled momentum wheel
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Table 1. Data for simulation

1, 16600 (in—Ib— sec?) 1, 17600 (in— b~ sec?)
h 475 (in— b~ sec) Wy | 7.28x107° (rad/sec)
T, 6x107° (N—m) T, 5x10 ° (N—m)
ba 0.025 (deg) CF. 0.113
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Fig. 3. Body attitude angles for disturbances (PD)
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Fig. 4. Wheel control angles for dxsturbances (PD)
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Fig. 5. Body attitude angles for initial errors (PD)
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Fig. 6. Wheel control angles for initial errors (PD)
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Fig. 7. Start of body attitude angles for initial errors (PD)
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Fig. 8. Body attitude angles for disturbances (Phase lag)
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Fig. 9. Wheel control angles for disturbances (Phase lag)
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Fig. 10. Body attitude angles for initial errors (Phase lag)
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Fig. 11. Wheel control angles for initial errors (Phase lag)
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