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ABSTRACT

This research presents the development of mathematical models and simulation of magnetic
field, and mechanical vibration in a three-phase squirrel-cage induction motor. Its aim is to
compare the vibration magnitude when the motor possesses different rotor-slot geometrical shapes.
The cross sectional areas of all slot shapes are kept equally constant according to the IEEE
standard. Under an assumption of sinusoidal motor excitation, the simulation works employ the
FEM and the Newton-Raphson method to solve time varying nonlinear equations. The numerical
solutions obtained indicate the electromagnetic force distribution over the motor cross sectional
area. Such forces cause mechanical vibration in the motor, however, not a sole reason. The
shallowest rotor slot results in the minimum vibration because it introduces the least magnetic flux

leakage. This leakage relates to the amount of harmonic and the magnitude of the electromagnetic

force.





