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Magnetic materials are key materials needed for Green energy tech-
nologies. The research on rare-earth free magnetic materials has in-
creased significantly in recent years, driven by supply chain issues,
environmental and social concerns.

Severe plastic deformation processing of magnetic materials and its
influence on the magnetic properties have attracted increasing research
interest in the last years.

In this contribution, the use of high-pressure torsion deformation to
synthesize the rare-earth free 𝛼-MnBi phase is in focus. Our recent ex-
perimental results of the process-structure-property relationships that
link chemistry, synthesis and processing parameters with microstruc-
ture evolution and magnetic properties are discussed. An emphasis
is put on detailed characterization of the microstructure by backscat-
tered electron imaging, electron backscattered diffraction as well as
x-ray diffraction utilizing high energy synchrotron radiation since it
strongly influences the magnetic properties.
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