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Dynamic Analysis of a 3-Phase BLDC Motor
Considering Variation of an Air-Gap
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Abstract

In this study, vibrations of an electric motor are analyzed when the motor has the interaction between
mechanical and electromagnetic behaviors. For this vibration analysis a 3-phase 8-pole brushless DC motor is
selected. Vibrations of the motor are influenced by coupled electromechanical characteristics. The variation of
air-gap induced by vibration has an influence on the inductance of the motor coil. To analyze dynamic
characteristics of the rotor, we studied inductance by the variation of an air-gap. After obtaining the kinetic,
potential and magnetic energies for the motor, the equations of motion are derived by using Lagrange’s
equation. By applying the Newmark time integration method to the equations, the dynamic responses for the
displacements and currents are computed.
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Table 1 Parameters of the BLDC motor
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Parameters Value Unit
Mass of Rotor 4.330 kg
Moment of inertia 0.003 kg'm?
Input voltage 20 A%
Inner diameter of stator 0.044 m
Outer diameter of rotor 0.042 m
Number of pole 8
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