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Finite Element Analysis of Small-Sized DC-Motors
Taking Account of Dynamic Characteristics

Akio KiMURA and Tomoyuki MATUZAKA

Abstract

Small-sized DC motors are used widely as electromagnetic actuaters. However, it is
difficult to analyze considering the dynamic characteristics of small-sized DC motors because its
model is a combination of the electric, mechanical and magnetic systems.

In this paper, a method to analyze the characteristics of small-sized DC motors, taking
account of the motor dynamics rotating with the pulsating torque, is described.

The usefulness of the method is clarified by comparing calculated and measured dynamic
characteristics and motion of the small-sized DC motors.
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Fig.1 Cross-section of DC micromotor
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Fig.2 Flow chart
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Fig.3 measurements of angular velocity and
current
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Fig.4 Waveforms of angular velocity
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Fig.5 Waveforms of torque
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Fig.6 Waveforms of angular acceleration
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Fig. 7 Variation of torque
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