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Identification of Input Force for Reaction Wheel of Satellite
by Measured Action Force on Decelerating
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ABSTRACT

A reaction wheel is commonly used, as an important actuator, to control the attitude of a satellite. Operation of the reaction
wheel plays a role of an excitation source to loading equipment inside the satellite. As requirements for environmental vibration
to manifest the performance of precision equipment are getting more stringent, the research for analysis or reduction of unwanted
action force in high frequency range when operating the reaction wheel is necessary. In this paper, the procedure to extract input
forces and damping of a rotor system of reaction wheel is suggested. The analysis for measured action forces of reaction wheel is
accomplished and important higher harmonics of action forces are determined. The input forces and damping of the rotor system
are, then, extracted by curve-fitting and a particular solution for input force.
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Mass of wheel(M,,) 24 [kgl

Stiffness for horizontal

7
direction(ky) 2.02x10" [N/m]

Stiffness for vertical 4.06x10° [N/m]
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4.1 vERT

Frequency (Hz)
330 rpm 660 rpm da‘a
45

1 2438 49.5 0.61
2 5.2 28.6 57.2 33 0.57
3 7.7 424 84.7 44 0.32
4 9.0 495 99.0 40 0.24
5 9.3 51.2 102.3 61 0.52
6 10.0 55.0 110.0 51 0.39
7 10.2 56.1 112.2 22 0.29
8 124 68.2 1364 33 0.18 326.77
9 13.6 74.8 149.6 32 0.18
10 141 776 155.1 50 0.26
11 144 79.2 1584 36 0.21
12 15.0 825 165.0 70 0.26
13 181 99.6 199.1 34 0.16
14 19.0 104.5 209.0 44 0.32
15 199 109.5 2189 59 0.21

Frequency (Hz)
# of
330 rpm 660 rpm [l
45

1 248 49.5 0.25
2 4.8 264 52.8 53 0.14
3 6.7 36.9 73.7 86 0.32
4 9.7 534 106.7 63 0.13
265.38
5 135 74.3 148.5 21 0.1
6 14.6 80.3 160.6 23 0.07
7 19.6 107.8 2156 24 0.06
8 245 134.8 269.5 22 0.09
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