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INDUCTION MOTOR/ROTOR SLOT/INVERTER/FINITE ELEMENT METHOD/

COMPUTER SIMULATION/ ELECTROMAGNETIC FORCE/VIBRATION

This thesis proposes the mathematical modelling and simulation of magnetic
field and mechanical vibration of a three-phase squirrel cage induction motor. The
purpose of the works is to design some new rotor-slot shapes of a 3-hp motor to reduce
the mechanical vibration. The simulation works employ the finite element method
incorporated with the Newton-Raphson method to solve the nonlinear time-varying
equations such that the solutions of electromagnetic forces across the motor cross
sectional area causing vibration could be studied. The simulation results show good
agreement with the measurement results. The design work has referred to the speed-
torque characteristics of Class-B as the reference for result comparisons. The two new
rotor-slot shapes are the deep rectangle, and the sawtooth. Both new slots effectively
reduce the vibration, whilst the deep rectangle type provides the minimum vibration.
Furthermore, this research has studied the effects of harmonic on the motor vibration.
Three types of motor excitation have been considered : i) purely sinusoidal, ii)) PWM
inverter and iii) six-step inverter supplies, respectively. The simulation studies have
been conducted for a 3-hp and a 500-hp motors, respectively. The results of both cases

show similar trends. The motors with purely sinusoidal excitation are subjected to the



minimum vibration, whilst the maximum vibration occurs with the six-step inverter
supply, of which voltage and current waveforms contain a great deal of harmonic. It
can be concluded that electrical harmontc 1s an important factor contributing to the

motor vibration.
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