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Modeling, simulation and optimization of

multi-layer axial flux machines

Axial flux machines (AFMs) are currently a focus

of research due to their comparatively high
torque density and short axial length.

Due to the disk-shaped air gaps, the machine
can be axially extended by several rotors and

stators. This should allow the torque density of

the AFM to be increased even further.

The potential of axial extensions is to be
investigated in this thesis. Initially, simple
analytical models will be used to calculate the
torque and losses. The scaling behavior with
axial extensions is to be investigated and then
validated with 2D finite element analyses (2D
FEA).

In addition to AFMs with soft magnetic stator
cores, AFMs with coreless stators can also be
investigated.
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Fig. 1: Example concept of a multilayer AFM
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Fig. 2: 2D-FEA of a multilayer AFM

Contact:

Adrian Schafer (adrian.schaefer@iew.uni-stuttgart.de)

Auslegung /
Modellierung

Konstruk-

Regelung

Your Profile

— Interest in and experience of the
axial flux machine and the
simulation of magnetic fields

— Experience in the field of FEA
(preferably magnetic FEA in
COMSOL)

— Good performance in ,Elektrische
Maschinen | preferable

— Experience in Matlab and Simulink

— Very good study performance, high
level of commitment as well as a
structured, independent and accurate
way of working

Working Packages

— Literaturrecherche zu bestehenden
Erkenntnissen im Bereich
mehrschichtige AFMs

— Building analytical models
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Investigation of the scaling behavior

— Implementation of a routine for the
automated construction of 2D FE
models of AFMs

— Comparison of the results and
adjustment of the analytical model

— Optional: Extension of the approach to
AFMs without stator cores (coreless
AFMs)

— Evaluation of the results
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