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Abstract

The increasing importance of electric cars and more electric aircraft (MEA) engines poses critical
requirements for the soft magnetic materials used in the manufacturing of the rotor and stator of
electrical machines. This talk presents the basics of soft magnetic materials for electrical machinery,
engineering approaches in electrical machines and needs for future research.

This talk will also present results of the work on FeCo alloy. FeCo is a potential candidate to meet the
critical requirements due to its excellent magnetic performance with the highest saturation
magnetization of 2.3 T, the highest Curie temperature of 980 °C, the low core loss and coercivity, as
well as the almost zero of magnetostriction and magnetic anisotropy. In general manufacturing
process, FeCo sheets are fabricated by mechanical punching followed by annealing and assembling.
Previous research revealed that the manufacturing process induced plastic deformation and residual
stress along the edge of the laminates resulting in inferior magnetic properties. The current work
examines how the effect of plastic deformation are mitigated by heat treatment. Investigation of three
machining methods (punching, laser cutting, and EDM) on the magnetic properties and microstructure
of FeCo-2V alloy laminates will be presented.
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