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Resonance-Drive Electromagnetic Micromotor
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This paper proposes a new micromotor with a rotor
rotated by the resonance energy of a one-degree-of
freedom system excited by electromagnetic force.
The use of flexible material enables conversion of
translational vibration to rotary movement in one
direction. Basic characteristics of a 5-mm-diameter
prototype micromotor, such as rotational speed, output
torque, and efficiency, were determined experimentally.
Results show that a maximum rotational speed of 9982
rpm was obtained without load. The prototype was
changed to incorporate a permanent magnet with
greater magnetic force in order to establish the rotation

characteristics of the micromotor.
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Fig. 1 Structure of micromotor.
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Table 1  Material Properties.
Density Young’s
(kg/m*) modulus
(N/m?)
Si rubber 1197.8 4.812x10°

Table 2 Magnetic Properties.

Magnetic flux Dimensions
density (mT) (mm)
NdFeB 300 $3 X 1.5

Table 3 Properties of Spring.

Spring Allowable load
constant (N/m) )
SUS304 2667 5.29
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Fig. 2 Frictional force between rubber and rotor.
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Fig. 3 Experimental apparatus.
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Fig. 4 Relationship between input voltage and

rotational speed.
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Fig. 5 Relationship between vibrational amplitude
of magnet and rotational speed.
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Fig. 6 Measurement of torque.
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Fig. 7 Relationship between output torque and
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Fig. 8 Relationship between output torque and
efficiency.
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Fig. 9 Relationship between output torque and

rotational speed.
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