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Abstract 
This report focuses on iron-loss behaviour of additively manufactured FeSi3 

electrical steel produced by laser powder bed fusion (PBF-LB) and evaluated on 
experimental toroidal cores. Because AM FeSi3 is typically manufactured as a bulk, 
electrically conductive solid, its dynamic performance is strongly affected by eddy 
currents, leading to losses that are substantially higher than those of conventional 
laminated electrical steels.  

The study therefore combines systematic loss measurements on wound toroid’s
covering quasi-stationary hysteresis characterization, dynamic 50 Hz tests at fixed 
induction, and extended loss mapping across frequency and induction and numerical 
simulations aimed at loss reduction by topology optimization, where material 
distribution is modified to disrupt eddy-current paths while maintaining magnetic 
performance. 

The experimental results demonstrate that high-temperature heat treatment 

reduction in dynamic losses at 50 Hz, while the simulation work shows that carefully 
designed topologies can strongly reduce eddy-current loss density, albeit often at the 
cost of increased magnetizing current. Together, the measurement methodology and 
optimization framework provide a practical pathway for closing part of the performance 
gap between AM FeSi3 bulk cores and conventional laminated steels.
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