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Abstract: In order to evaluate the jitter affection brought up by flywheel in optical satellite, this paper
studies the principles in the jitter affection, promotes a theoretical analytical model and constructs a
testbed with high fidelity. By studying the principles in the jitter affection, the transfer fuctions between
input disturbances and output image motion are achieved, meanwhile, the harmonical and modal
characteristics are proved theoretically. Secondly, a testbed with high fidelity is constructed to measure
the real affected image motion. Finally, this paper compares the analytical data and test data and analyzes
the reasons that brings in the differences. The results indicate that the harmonical characteristics in
analytical data and test data coincide with each other well, the typical harmonic factors contained are
almost the same. The modal characteristics are similar at low and medium frequencies within 8 %4 error.
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Fig.1 The mechanism of static and dynamic imbalance of flywheel
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Fig.2 Measured data of radial force F', at Y direction
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Table 1 Harmonical factor of each reaction wheel

Item Flywheel 1 Flywheel 2 Flywheel 3
F, 1, 4.3, 7.7, 9.0 1, 12.1 1
F 1, 4.3, 7.7, 9.0 1, 12.1 1
F 3.3 6.1, 7.9, 11.8, 12.1, 15.8, 18.2, 24.3 8.6, 12.1, 18.2
M, 1,4.3, 7.7 1,12.1, 18.2 1
M, 1, 4.3, 7.7 1,12.1, 18.2 1
M / 1, 12.0 1
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Fig.3 Overview photograph of the testbed

4
Fig.4 Block diagram of the testbed
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Fig.5 A sample of contrast-enhanced images

6 s
63.5 Hz ,
)
4
4.1
0~2 000 rpm 50
123

[11]
s TDI
) CCD 10 ,
1 000 Hz. 0~500 Hz,
) (
0 s 6
6
Fig.6 Amplitude-frequency characteristics of the
environmental noises
10 HZ ’ H
) (
0.01 s
C 1 1.2 3
7~9

0312004—6



7 Z
Fig.7 Experimental results of flywheel with Z configuration
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Fig.8 Experimental results of flywheel with Y configuration
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Fig.9 Experimental results of flywheel with X configuration
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Fig.10 Experimental results of flywheel with Y configuration and changed gravity direction
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Fig.11 Image motion along Y axis

0312004—8



[2]

[3]

[4]

[6]

[7]

[8]
[9]

2
Table 2 Comparison of analytical results and test results

Item Harmonic factor summary Typical modal frequencies/Hz  Max image motion/pixel
Analytical results 6.1, 7.9, 12.1, 18.2, 24.3 182, 218 0.36
Experimental results 6.1, 7.9, 11.8, 12.1, 18.2 185, 203, 275 0.20
2 s . s
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