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Iron-based alloys with a tetragonal ThMn12-type structure have the potential to
bridge the performance gap between ferrite and 2:14:1-type magnetic materials. Cal-
cualtions based on the semi-empirical Miedema’s model were performed for the (Zr,
Nd, Ce)-Fe-Si system with emphasis on Fe-rich compositions. The stability range
and stabilization routes of the amorphous phase, solid solutions and intermetallic
compounds were compared and discussed. Afterwards, Zr0.4−xNdxCe0.6Fe10Si2 al-
loys were synthesized. It was already known that in Zr0.4Ce0.6Fe10Si2 ThMn12-type
structure could be stabilized in almost 100% of the volume fraction [1]. The substitu-
tion of Zr by Nd was thought to improve the hard magnetic properties of these alloys.
To confirm the phase constitution in the obtained alloys, X-ray diffraction experi-
ments were performed and followed by 57Fe Mössbauer spectrometry. The presence
of a ThMn12-type structure in the arc-melted samples was confirmed over almost the
whole composition range. The substitution Nd by Zr led to the destabilization of the
ThMn12-type structure and facilitated the formation of a bcc-Fe type structure. It is
related to the expansion of the lattice parameter and the destabilization of ThMn12-
type structure. Additionally, it was confirmed that isothermal annealing at 1373 K
led to the stabilization of the ThMn12-type structure in an even wider compositional
range.
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