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Potential of multi-material printing in the additive manufacturing of rotors of

synchronous reluctance machines

This thesis can be written in German or English.

Additive manufacturing (AM), often also known as 3D printing, is a rapidly emerging technology. The integration of
AM into the production process of electrical machines offers various advantages, such as greater design freedom,
better cooling possibilities and less material waste. This is due to the possibility of producing complex geometries
that are difficult or impossible to realise with conventional manufacturing techniques.

A synchronous reluctance machine (RSM) generates torque through mag-
netic reluctance by inducing non-permanent flux barriers into the ferro-
magnetic rotor, which doesn't have any windings or magnets. It is a prom-
ising candidate for additive manufacturing, as it is possible to manufacture
the rotor with practically no additional post-production (insertion of mag-
nets or winding with the field winding) and this motor type offers a re-
source-saving alternative to PMSM or ESM. Multi-material printing of rotors

of RSM could for example avoid flux leakage and thus increase the torque

denSity' Typical rotor geometrie of an RSM; Quelle: [1]

This research work starts with an in-depth literature review on (multi-material) additive manufacturing of RSM
rotors, followed by FEM studies to demonstrate the potential of multi-material printing and efforts to realise the full
potential of multi-material printing in the production of RSM rotors. Finally, an evaluation of the possibilities of

multi-material printing is to be made.
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