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Development of Three-Dimensional Reaction Wheel Using Spherical Rotor

OB, PILES?
OKai Masuda' and Kenji Uchiyama®

Abstract: This paper describes the development of three-dimensional reaction wheel using a spherical rotor. The device enables three

-dimensional motion in terms of rotation of the rotor without mechanical constraints. Most of system to generate three-dimensional

motion requires very complex mechanism using gears and links, and special mechanism. Using three piezoelectric actuators as stator,

the proposed system reduces size and weight in comparison with conventional mechanical system. The developed reaction wheel,

therefore, can be applied to small satellites with inherent problems such as space and weight limits. We explicate the driving method

for the spherical rotor using piezoelectric actuator and prototype model of the reaction wheel.
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Figure 1. Stator
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Table 1. Specification of Piezo Actuator

Type ASB170C801NPOLF
Rated Voltage 150[V]
Stroke 17.0[um]
Force 800[N]
Table 2. Stator Parameter
Ly 20.0[mm]
Ly 19.4[mm)]
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Figure 2. Trajectory of Contact Point Ms
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Figure 3. Configuration of Each Stator
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Table 3. Each Parameter

Input Voltage 50.0[V]
Input Frequency 0.50[kHz]
Diameter of Rotor 50.0[mm]

Weight of Rotor 533[g]

Figure 4. Prototype of Three-Dimensional Reaction Wheel
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