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Analysis of the Magnetic Force and Torque
of a Rotatory Two—phase Transverse Flux Machine
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ABSTRACT

Rotatory two—phase transverse flux machine (TFM) is a relatively new type of motor with high

power density, high torque, and low speed in comparison to conventional electrical motors.

However, it has some shortcomings, .Le.

magnetically induced vibration due to its

inherent

complex construction and high possibility of the

structure. This paper investigates the

characteristics of the magnetic force and the torque in the rotatory two—phase TFM by using the

3—D finite element method and the spectral analysis. This research shows that the average torque

decreases and that the torque ripple increases as the phase delay increases. It also shows that the

unbalanced magnetic force is one of the dominant excitation forces in this machine. And it

proposes a new topology of rotatory two—phase TFM to eliminate the unbalanced magnetic force.
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Table 1 Major design variables

Design parameters Value
Stator inner radius 41.4 mm
Stator outer radius 72.5 mm
rotor outer radius 88.5 mm
Air—gap length 0.5 mm
Axial length 47 mm

Tooth pitch, 27 11.25 degree

Number of pole pairs 32
Residual flux density of magnet 0.38T
MMF 1250 AT
Rated speed 300 rpm
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Fig. 3 3D magnetic flux path of a rotatory two—

phase TFM
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