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Materials development for realization of magnetic refrigeration toward
abolition of fluorocarbon green—house gasses and establishment of

energy—saving
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(3EXX): To realize magnetic refrigeration for public welfare, control of magnetic
properties has been investigated in order to sophisticate Fe-based magnetocaloric
compound as usable materials by maintaining cooling capacity. In a magnetic phase
transition, as a source of magnetocaloric effect, a shape—-dependent feature owing
to magnetostatic influence was confirmed. Furthermore, electronic origin of the
transition hysteresis was detected and the alloy design for reduction of hysteresis

loss with keeping a caloric performance has been carried out by a complex partial
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substitution. By this complex substitution, modification of temperature profile of
the caloric effect, which is important in a cascade series array of magnetic materials,
is also achieved. These developed features are necessary in the public welfare
machines, and its realization gives influences on various fields such as food
preservation and medical purpose. Inaddition, fabrication method for materials with
high performance at low magnetic fields was found, displaying a route to realization

of light weight systems usable in the public welfare and in-vehicle units
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