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Synthesis of multiferroic composite materials by undercooling solidification
using contanireless process
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It is known that the hexagonal structure with a space group of P63cm is
stable in the LnFe03 system (Ln: Lanthanide) having rare earth elements with smaller ionic radii
than that of Gd3+. The hexagonal LnFeO3 (h-LnFe03) shows multiferroic properties such as
ferroelectricity and ferromagnetism in one phase so that it has attracted great interest in the
field of electronic industry. However, the materials for practical applications have been still
undeveloped, because the h-LnFe03 phase shows anti-ferromagnetism as well as low magnetic transition

temperature below 100 K. As one of the solutions for this issue, it iIs expected a nano-sized
composite material consisted of h-LnFe03 and a ferromagnetic phase. Based on this idea, it was tried
a synthesize multiferroic composites consisting of h-LuFe03 and Fe304 by containerless undercooling
solidification in this study. As a result, a fine composite structure composed of LuMn1/3Fe2/3 03
and MnFe204 was obtained when substituting of Fe by Mn.
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