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Utilizing Magnetic Field Analysis for a Hybrid Stepping Motor
Hiroshi OHTSUBO, Masaru KOBORI

A hybrid stepping motor is a motor that has axial flux and generates a field using small teeth facing the
gap. One advantage of these types of motors is the ability to achieve high-synchronous stability without
any feedback devices because of multiple poles (normally 100 poles). However, the iron losses get larger
as the frequency increases. Previous works of magnetic field analyses for hybrid stepping motors are
extremely rare because the three-dimensional (3D) magnetic pathways and narrow gap widths (less than 0.1
mm) are difficult to analyze. Estimating the motor constants from the geometry is also difficult.

This paper will outline the characteristics of stepping motors, compare the results from examples of a 3D
magnetic field analysis with the results from actual stepping motors, define the difficulties when performing
analyses, and describe the requirements to perform highly accurate analyses.
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