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ABSTRACT

This research presents a set of mathematical model of magnetic fields and mechanical
vibration in a brushless dc motor (BLDCM) or spindle motor of computer hard disk drive (HDD)
by using a set of second-order partial differential equations. Computer-based simulation utilizing
the two-dimensional time stepping finite element method is exploited as a tool for visualizing
magnetic fields distribution through the cross-sectional area of a BLDCM. The equations such that
the solutions of electromagnetic forces across the motor cross sectional area causing vibration could
be studied. Finite Element Method (FEM) is one among popular numerical methods that is able to
handle problem complexity in various forms. At present, the FEM has been widely applied in most
engineering fields. Even for problems of magnetic fields distribution, the FEM is able to estimate
solutions of Maxwell’s equations governing the machine systems. This research utilizes the
advantages of the FEM for handling the mechanical vibration problem in BLDCM. The simulation

results show good agreement with the vibration measurement results.





