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The study on equilibrium phase diagram under magnetic fields and preparation of
ferromagnetic materials by magnetic field-induced reaction effects
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We evaluated equilibrium phase diagrams in high magnetic fields and obtained
the following main results regarding the magnetic filed-induced chemical reaction effect (MFE). (1)
We have developed a heat treatment quenching furnace in a magnetic fields up to 19T (the world®s
highest magnetic field). (2) The origin of the MFE for MnBi is mainly due to the enhancement of the
MnBi-phase formation rate. (3) It was suggested that magnetic separation of MnBi is possible even at
about 0.5 T by using the magnetic field gradient. (4) The origin of the field-induced
nonmagnetic-ferromagnetic phase transformation in MnAl is due to the promotion of the nonmagnetic
epsilon phase-ferromagnetic tau phase transformation and the suppression of the nonmagnetic beta
phase transformation. (5) We found that the epsilon phase was stabilized by C in MnAl. (6) An
efficient tau phase magnetic field synthesis method was developed using MnAlzn. (7) Field
suppressing effect of crystal size was found with MnCuAl.
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