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Permanent magnets (PM) play an important role in enabling technologies and modern devices of today 
[1]. Ba- and Sr-ferrites are most-produced permanent magnetic materials in the world [2]. Although 
ferrite magnets are inferior in performance to rare-earth magnets, the harmful environmental impact 
of production, uneven distribution, and increasingly questionable supply chain force us to look for 
alternatives. One of the possible candidates comes from the group of hexagonal ferrites [3]. M-type 
ferrite magnets generally do not contain critical raw materials [4].  
 
In our study we tested pressurless spark plasma sintering (PSPS) on strontium hexaferrite using 
graphite die in spark plasma sintering (SPS) device, that enabled to isolate radiation as a sintering 
mechanism. Although ceramic magnets and radiation assisted sintering process have been known for 
some time, this is a less commonly used approach to sintering this widely used magnetic material. This 
research focuses mostly on analysis of phase evolution during PSPS sintering of Sr-ferrite where we 
tried to determine newly formed phases in the sample. The samples were extensively analysed on a 
scanning electron microscope (SEM) where, with the help of energy dispersive spectroscopy (EDS) and 
electron backscatter diffraction (EBSD) techniques, we were able to determine the segregation of the 
base material and the new arrangement of grains. In addition, we analysed the diffractions with the 
help of transmission electron microscopy (TEM) and thus tried to determine the crystal phases of the 
newly formed phases. Additionally, we confirmed our results with X-ray diffraction analysis (XRD) and 
thermogravimetry differential thermal analysis (TG/DTA) analysis. We found that ferrite reduction 
occurs in the sample due to a slightly reducing atmosphere, which is caused by a combination of 
vacuum and carbon sputtering. This causes the appearance of strontium depleted and enriched 
phases. 
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