Tk 27 £E BAAXRFHEIFE Fii#ESTFRE

K7-52

HKY TV Y a kA —IUIZL B ATIHED=SESHHORE
Development of spherical Reaction Wheel for three-axis Satellite Attitude Control
OfrfEat, FhakZ?, NILER®
*Ryo Takehana!, Hidehiko Paku?, and Kenji Uchiyama®

Abstract: This paper describes a driving principle and a validness of a spherical reaction wheel. The conventional reaction wheel
system generally becomes huge and heavy because it needs three or four flywheels to control a three-dimensional attitude of a
satellite. As a solution to this problem, a spherical reaction wheel system was proposed. The attitude control system is applied to a
model of small satellite, and control experiments showed good results. Nevertheless, it is difficult to achieve downsizing of the
system with the principle. We propose a new system that uses a spherical reaction wheel, and its validity is verified through

experiments.
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Figure 1. Quantitative analysis
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Figure 2. Driving principle
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Figure 3. Coordinate system  Figure 4. Optical sensor
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Table 1. Specification of system using spherical wheel

Size [mm] 76.5%x76.5x76.5
Radius of flywheel R [mm] 25
Radius of rotor kicker r [mm] 75
Moment of inertia offlywheel N [Kg m?] 1.275x 107*
Moment of inertia ofrotor kicker I, [Kg m?] 1.23x 1077
Mass of rotor kicker m [Kg] 6x1073

Table 2. Specification of optical sensor

Type ADNS-9500
Maximum frame rate [fps] 11750
Resolution [dpi] 5670
Pixel [pixel] 900
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(a) Spherical reaction wheel (b) Rotor kicker
Figure 5. Reaction Wheel System
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(b) Target angular velocity is 4 [rad/s]
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(c) Target angular velocity is -4 [rad/s]

Figure 6. Rotational Control Experiment around Z axis



