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Development of a Planar Induction Motor and its Application Systems
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KUMAGAI Masagki, KAMO Masato, HORIKAWA Minami, YAMAKI Masahiro,
Tohoku Gakuin University, Tagajo, Miyagi

This paper reports a planar induction motor that can output 70N translational thrust and 9Nm torque with a response time of
10ms and three practical systems using the motor. This motor consists of three linear induction armatures with vector control
drivers. The motor isused with aposition and orientation sensing system employing three optical mouse sensors. Distribution of
the force commands and implementation are discussed. To confirm usefulness of the motor, three applications were devel oped;
a planar inverted pendulum, a mobile base with a laser range finder reacting to human motion, and a carriage acceleration
system built in floor. Experimental results indicate potential of the planar motor and ideas to use it.
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Core lamination
>Armature
Windings
Conducting plate
>Reaction plate
Back iron plate

Fig. 1: A model of linear induction motor.
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Fig. 3: Arrangement of LIMson aPIM and coordinate frames.
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(b) Bottom view

Fig. 4: Developed planar induction motor.
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Fig. 5: Force output of a LIM and three phase currents in step re-
sponse. Note that the waveforms of the currents were affected by
sampling theorem, which degraded the forms.
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Fig. 6: Timeresponses and geometrical plots. ‘(ref)’ and ‘ (act)’ mean
reference value and measured actual value. Maximum speed and ac-
celeration are typical values measured from the data.
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(b) Inverted pendulum and joint

(d) Accelerator plate

(e) Carriage

(f) Structure of the system

Fig. 7: Applications of the planar induction motor.
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