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Topology optimization of an
additively manufactured claw-
pole transverse-flux machine as
a robotic drive

Drives used in robotics often require
operating points with high torque at low
speeds. In this context, the transverse-
flux motor (TFM) appears to be a
suitable design for electric drive motors
due to its typically high torque density.

By incorporating the latest
manufacturing methods, the aim is to
investigate whether torque density, as
well as efficiency, power factor, and
material usage, can be further improved
compared to machines described in the
literature. Generative design and
topology optimization will be used to
fully exploit the potential of additive
manufacturing.

To this end, a TFM is modeled using the
finite element method. A favorable
design concept is developed through
subsequent optimization via generative
design of the geometry.

Profile:

e Knowledge of electrical machines
and additive manufacturing

e l|deally, experience with COMSOL /
MATLAB / GitHub

e A structured, independent, and
thorough approach to work

Contact:
Benedikt.Kaiser@iew.uni-stuttgart.de
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Work packages:

e Literature review and familiarization
with software (COMSOL, MATLAB)

e Concept selection, geometric
modeling, and initial simulation of
the machine using 3D FEM

e Automated evaluation of FEM results
using Matlab

¢ Preparation and implementation of a
geometric optimization with regard
to the magnetic field and its
parameters

e (Optional: Mechanical strength
additionally considered)

¢ Comparison with machines from the
literature

e Documentation

Fig.1: Three-phase stator of a claw-pole transverse-flux
machine

Fig.2: Mechanical optimization of a drone wing as an
example of generative design [Comsol]
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