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Abstract

As a novel invert-fed electric machine, the transverse
flux permanent-magnet electric machine (TFPM) presents
many advantages, such as lower speed, higher torque-density,
higher reliability and higher over-load ability, and therefore
the transverse flux permanent-magnet electric machine
(TFPM) becomes more and more important in the electric
direct driving area. However, the complicated structure, the
difficulty in manufacturing, higher cost of production, and
shortage of designing and analysing methods for TFPM limit
its development. In this thesis, a novel topology structure of
TFPM was proposed. Based on this prototype, an in-deep
research work was proceed, and have a good success as
below.

Firstly, on the basis of in-depth analysing and
understading the existing various topology structures and the
development stutus of the transverse flux permanent-magnet
electric machine at home and abroad, proposed a novel
topology structure of TFPM which is different from those of
the traditional TFPMs. Using a common-linkage stator core
on which there is a lot of slots for positioning and mounting in
this novel topology structure, the outside and inside core of
stator-poles can be inserted into slots easily just like the
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building blocks, therefore, this new structure can simplifies
the manufacturing process, reduces the cost of production,
enhances the accuracies for positioning and mounting,
standardizes the stator parts, etc. This novel topology
structure is an innovation, and has a better practicability.

Secondly, according to the complicated structure of
magnetic circuit of the TFPM, and the feature that the stator-
magnetic field created by armature current and the rotor-
magnetic field created by permanent-magnet are not located
in a series of parallel-planes which have the same direction,
make a thorough study of the fundamental theory of three-
dimensional equivalent magnetic network method (3DEMN)
and its application in the inside areas of permanent-magnet
and armature coil. Using this method calculate the main
parameters and performance of the prototype. This project
improve the connection between the scientific research and
engineering calculation practice.

Thirdly, according to the structure feature and
operational performance of the two-phase TFPM, a control
system was designed and prepared. The performance under
unipolar conducting mode was analysed in detail.

Fourthly, A non-linear mathematic model for TFPM was
established, and an universal modularized digital simulation
model was developed on the flatform of MatLab/SimuLink
software package. Based on this platform, dynamic digital
simulation for the prototype and its control system was
executed, control strategy was to be optimized, the
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operational performance under different modes was to be
analysed. Meanwhile, a full software platform for the
developing of TFPMs was established together with SDEMN,
therefore, a good scientific research measure for further
researching and analysing TFPMs and their control systems
was created.

Finally, the experiments for the prototype have been
executed. The test results have a good coincidence with those
of designing, the correctnees of designng and analysing was to
be identified.

Key words  Transverse flux permanent magnet electric
machine (TFPM); common-linkage stator core; topology
structure; three-dimensional equivalent magnetic network
method (3DEMN) ; digital simulation;control system
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