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Permanent magnets for energy applications 

 
 

Magnetic materials are widely used in several important applicative 
sectors related to energy conversion, electric power generation, 
transportation, power electronics, and information technology and 
play a crucial role in the realization of technologies aimed at energy 
saving and CO2 emission reduction. Permanent magnets (PM) find 
application, for instance, in the generation and conversion of electric 
power in different strategic sectors, e.g. hybrid and electric vehicle 
motors, wind power generation, energy harvesting. On the other 
hand, the best performing permanent magnets are based on rare 
earths (REs), which are classified as the most critical class of raw 

materials for their supply risk. 

The large demand of permanent magnets, on the one hand, and the criticality of REs on the other 
hand, have given a great impulse to the research in this sector, ranging from basic science to 
engineering. 

This lecture will provide an overview of the basic and functional properties of some emerging classes 
of permanent magnets for energy applications and will focus on some scientific strategies aimed at 
reducing or eliminating RE content in PM. 
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