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Fabrication of rare-earth element free multiferroic composite by means of
containerless processing

KURIBAYASHI, KAZUHIKO
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When the melt of some materials supercools below the melting temperature, the
melt may solidify to metastable phases. Applying this method to LnFe0O3 (Ln: Lanthanide), we reported the
forming of metastable hexagonal phase (h-LnFe03). Furthermore, we predicted that the geometrical
condition of constitutive 1ons for forming h-LnFe03 are strongly related to the tolerance factor TF.
Based on this idea, we performed the containerless solidification of LnFe03 and observed that the
metastable phase solidifies directly from undercooled melts in the range from LuFe03 to EuFe03. However
,in SmFe03, the stable phase was only observed. In order to verify these experimental results, we
consider the geometrical condition of the ionic radii of constitutive ion for forming hexagonal phase,
and derived 0.87 as the critical value of TF. This result well agrees with the experimental result
because the values of TF in EuFe03 and SmFeO3 are 0.870 and 0.874, respectively.
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Fig. 1. Schematic illustration of aerodynamic levitator,
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Fig. 2. (a) Typical 7-f curve of LuFeO; that solidified
containerlessly in ADL; (b) Corresponding X-ray
diffraction pattern; (c) HSV-images captured during
recalescence. Frames are taken at time intervals of 0.5
msec and numerals shown at the top right of the
photographs are the time (msec) elapsed from the onset
of solidification.
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Fig. 3. (a) Typical 7-¢ curve of YbFeOs that solidified
containerlessly in ADL; (b) Corresponding X-ray
diffraction pattern; (c) HSV-images captured during
recalescence.
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Fig. 4. (a) Typical 7-¢ curve of TmFeQj that solidified
containerlessly in ADL; (b) Corresponding X-ray
diffraction pattern; (c) HSV-images captured during
recalescence.
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Fig. 5. (a) Typical 7-f curve of EuFeO; that solidified
containerlessly in ADL; (b) HSV-images captured
during recalescence.
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Fig. 6. (a) Typical 7-f curve of SmFeOj; that solidified
containerlessly in ADL; (b) HSV-images captured
during recalescence.
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Fig. 8. (a) Typical 7-¢ curve of (Scoglug4)FeO; that
solidified containerlessly in ADL; (b) HSV-images
captured during recalescence.
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