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Management of electromagnetic force utilizing salient-pole variable magnetic
field in linear motion and rotation electromagnetic actuators
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The study aims to increase the output of an actuator with multiple degrees
of freedom, which is capable of linear and rotary motion. To achieve this objective, (1) the
increased output was validated using an iron salient-pole variable field and (2) the technology for
managing the electromagnetic force that determines the current distribution of various windings
based on target motion was investigated.

The results elucidated the principles of salient-pole structure principles and the increased output
due to magnetization from an iron salient pole. Equivalent circuits and mathematical models of the
actuator were derived to facilitate the evaluation of output characteristics. We demonstrated the
current distribution method for each winding during simultaneous linear and rotary motion. This
technology can also be applied to the outer drive type.
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