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Analysis of STSAT-3 Jitter due to the Reaction Wheel Disturbance

Dong-Hoon Kin#* - Donglk Cheort* - Hiwa-Suk Oh** - Sangchul Lee™* - Hyochoong Bang' + Seung W Rhee'”
ABSTRACT

When the reaction wheel rotates, the disturbance occurs mainly due to the mass imbalance. It is
necessary to predict the effect of disturbance on the attitude stability of the satellite. The
disturbance forces and torques are identified and the attitude jitter of the satellite is analyzed
depending on the configuration of the wheels. On the analysis the equation of the satellite motion
is combined with the translational and rotational dynamics of the wheels. The accuracy of analysis
is verified by simulation of STSAT-3 satellite.

Key Words: Reaction Wheel(¥+=& &), Disturbance(&J&), Jitter(XIE), Stability(+AdA),
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Fig. 1 Analytical RWA Model
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Table 1RSI 01-528 Data

Diameter 95 mm
Mass <0.7kg
Speed 3000 rpm
Torque 5 mN-m
Static Imbalance 0.2 g-cm
Dynamic Imbalance 1.5 g-cm?
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Fig. 2 3D View of Wheel by Remodeling
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Table 2 STSAT-3 Design Parameters

Noment of 36.6 0.08670.6017
. I 0.0867 16.3 0.1357
Inertia 0.60170.1357 38.6
Skew angle 6 35.2679 deg
Moment arm
dW 30 cm
length
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Fig. 4 Simulation Results of Jitter
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Table 3 Resuits of Jitter AAe] N2-” | Ao BA| 28 F 3R],
A3A, A 23, 1997, pp. 34-40.

STSAT-3

Requirement +0.004 deg/s

+2.4507X07° rad/s

Equation. 11 +0.0014 deg/s

+2.2476X07° rad/s
+0.0013 deg/s
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