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Design and Analysis of a Transverse-flux Permanent Magnet Motor With Hybrid Iron-core
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ABSTRACT: The structural features of transverse flux
permanent magnet motor (TFPM) and advantages of soft
magnetic composite (SMC) material were introduced, and
then a hybrid iron-core TFPM was presented. The hybrid
iron-core combined lamination and SMC material. In order to
analyze torque and its influence factor, the torque equation was
deduced by analytical method. Its parameters of permanent
magnet flux linkage and winding inductance were obtained by
static magnetic field analysis based on an effective 3D finite
element method (FEM) model. Furthermore, the back EMF,
no-load flux linkage, torque and its average value also can be
calculated on this model by transient field analysis. By
comparing, this FEM torque result was in agreement with that of
analytical equation. The predicted analysis results are validated
by prototype experimental EMF. It shows that the developed
TFPM with hybrid iron-core are not only simple structure and
easy manufacture, but also high torque density and easy module.
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Fig. 1 One phase diagram of hybrid iron-core TFPM
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