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Abstract 

Nowadays, the development of electric machines is mainly driven by the strong push 
towards sustainable mobility and a high energy efficiency. Although well established, 
traditional design criteria and manufacturing technologies for electric motors have 
some intrinsic limits and drawbacks. In recent years, the push to overcome these limits 
has led to significant advances in both new materials and cutting-edge production 
techniques.  

One of the most promising techniques is Additive Manufacturing (AM). Thanks to the 
possibility to build components layer-by-layer, AM unlocks an unprecedented design 
flexibility, paving the way for innovative solutions and a tight functional integration. 
However, a comprehensive and accurate magnetic characterization of the producible 
components is essential in order to assess and optimize the quality of the 
manufacturing process. 

This tutorial will first present the standard and advanced characterization techniques 
of magnetic laminations and electrical machine laminated stacks, focusing on the 
equipment and methodologies developed by Brockhaus Group.  



 
A comprehensive experimental characterization of different alloys produced via AM 
will follow, aimed at assessing the state-of-the-art of AM-produced soft magnetic 
materials and evaluating their suitability for electrical machine cores. The effects of 
build orientation and heat treatment on test samples will be discussed, not only 
through magnetic characterization, but also through electrical resistivity 
measurements and microstructural analyses. The experimentally derived properties 
will be then used to virtually test the potential impact of the adoption of AM in a number 
of electric motor technologies by using finite element analyses.  

Finally, some innovative machine layouts made feasible by the extra design degrees 
of freedom enabled by AM will be examined, also presenting experimental 
demonstrations and life cycle assessment considerations, permitting to highlight pros 
and cons of such manufacturing technology for electric machines magnetic cores 
applications.  
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