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Development of high angular momentum, high torque small reaction wheel using
magnetic bearing and electromagnetic brake

Shigeto, Shuhei
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I tried to increase the angular momentum while miniaturizing RW to about 30
mm by using the bearing of reaction wheel (RW) for small satellite as a magnetic bearing and
improving the rotational speed. First, with regard to the conventional RW structure using ball
bearings, the structure and control circuit were optimized to realize miniaturization. In addition,
in order to compensate for the torque that is reduced due to the miniaturization, the use of an
electromagnetic brake enables instantaneous high torque.

Next, a single-axis control type magnetic bearing was designed in which a permanent magnet was used
in part of the bearing. The electromagnetic brake used to realize high torque is also used as an
actuator for a magnetic bearing to realize a small and simple structure.
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