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Abstract

The interaction model between variable-speed robmhoment gyros and a satellite has been studisec
on the multi-body dynamics. Using the interactiorodel, we could obtain data for the design of VC
motors and the strength design of structure. Theraotion effects of flexible modules such as sganels
were included. Flexible modes are excited by thellga’s maneuver, and these modes cause perionsain
the satellite attitude. We developed a simulatisagpam by Modelica and verified the proposed model.
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(13)

I, . gimbal angle control

1, : dynamic coupling with satellite
(L,—IL,)w,w,; * gyroscopic effect(gimbal)

Ry iy : gyroscopic effect(wheel)
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Table 1 g,L for a fixed-free beam

i 1 2 3 4 5
B;L 1.8751 4.6941 7.8547 10.996 14.137
a; 0.7341 1.0185 0.9992 1.0 1.0
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Table 2 Data for simulation

parameters values unit
mass 50 kg
Lops L, L, 30, 20, 28 kg-m?
L., L, L, 0.0006, 0.0012, 0.0006 kg-m?
Lys 0.001 kg-m?
~%(0), £2,(0) 0, 6000 deg, rpm
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K (L=2m) A; (hz)
i Fig. 6 A =10 A =1
1 -2.275 10 1
2 -0.363 62.67 6.267
3 -0.130 175.47 17.55
4 -0.066 343.87 34.39
5 -0.040 568.42 56.84
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Table 4 Data for sine inputs

gimbal wheel
parameters values values
A 5 rad/s 478 rpm/s
f (hz) 0.7 0.3
¢ (deg) 10,-55,100,-145 -10,55,-100,145
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