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Abstract: The research team on solidification was organized for researching the control of 
crystalline and structural orientation to improve its performance by use of unidirectional 
solidification, splat solidification in microgravity and electromagnetic levitation. In 2010, we 
report the synthesis of SiGe thermoelectric material with phase selection and structural orientation, 
the synthesis of Half-Heusler ZrNiSn with phase selection and crystalline and structural 
orientation by unidirectional solidification in microgravity, the synthesis of homogeneous 
Chalcopyrite Cu2ZnSnS4 by splat-solidification in microgravity, elucidation of activation for 
hydrogen storage alloy to improve the amount of hydrogen storage by use of capillary effect in 
microgravity, and properties of SiGe thermoelectric material solidified from undercooled melt by 
EML. 
Key words; Unidirectional solidification, SiGe thermoelectric material, Half-Heusler alloy, 
ZrNiSn, Chalcopyrite, Cu2ZnSnS4, Hydrogen storage alloy, Capillary effect, Undercooled melt, 
Electromagnetic levitation, Crystalline orientation, Microstructure, Microgravity 
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