Crystallographic orientation of σ and α phases in hard magnetic alloy Fe30%Cr8%Co subjected to complex loading  
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Severe plastic deformation by upsetting and torsion of the single σ phase alloy Fe30%Cr8%Co causes the formation of gradient structure trough the cross sections of sample as well as the precipitation of the σ phase when deformed at 750, 800 and 850ºС. Strongest precipitation of σ phase occurs in the zone of the highest deformation placed near the mobile anvil (in the bottom part of the sample). 

Textures as well as orientation relationships between  tetragonal σ phase and cubic α phase in mezo, macro and  microscale have been analysed. In that aim different techniques as: X-Ray diffraction, electron back-scattered diffraction (EBSD) in the scanning electron microscope (SEM) as well as convergent beam electron diffraction (CBED) in the transmission electron microscope (TEM) were used . When the misorientation between two regions belonging to different phases is known and the parameters of unit cells of both crystallites are known, the crystallographic relationships between them can be described with the pairs of parallel crystallographic planes and the pairs of parallel crystallographic directions lying in these planes.
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