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Background

This paper proposes the optimization of an isotropic ferrite magnet shape and magnetization direction to
enable maximize back-EMF and torque density of SPM BLDC. Four different oil pump motor models of general
magnet shape and magnetization direction are selected, and then FEM analysis is carried out with four different
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magnetization directions for each of four models. In order to replace Nd-PMs by Fe-PMs, performance Number of poles /slots mir 00
improvement of motor is needed according to the optimization of the magnhet shape and the magnetization Rotor outer Dia. mir 00
direction. The magnetization direction of the ferrite magnet can be parallel, polar, or radial, depending on the =P Stack length mir 40
manufacturing process. In previous studies, SPM BLDC often used radial magnetization direction magnets to g et Air-gap length mir 0.7
obtain rectangular back EMF to reduce the torque ripple, However we found that this method is only applicable = PM size (length/ width) mmr 1.2 4.5
to Nd-PM, but in the case of Fe-PMs, the SPM-BLDC must use the parallel magnetization direction to ensure the g Turns per slot - /4 /4 104 104
torque density. = \ Slots area mm?é 67 67 944 944
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B. load operation comparison

- A. No-load operation comparison
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