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  Control of magnetic properties and phase transformation of iron-based magnetic material 

 
As the density of magnetic recording media has increased remarkably, higher performance of magnetic 
materials is required. We aim to improve the magnetic properties by changing the crystal structure by 
controlling the phase transformation. We mainly study the effects of the addition of light elements on the 
crystal structure and the transformation process in heat treatment. 
 

  
  Fabrication of lightweight, high-strength metal-based composite materials 

 
One of the important issues to meet the demand for energy saving is to reduce the weight of transportation 
equipment. We are working on the development of metal-based composite materials with high strength by 
combining aluminum alloys and magnesium alloys with ceramic fibers and particles such as silicon carbide 
and alumina. In order to achieve the ideal strength, it is necessary to reduce casting defects. The purpose of 
this study is optimization of the casting process for fabricating the ideal metal-based composite materials. 
 

  
  Development of multiple functional high-entropy alloys 
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Recently, high-entropy alloys composed of five-element metal elements with equal atomic ratio are 
attracting attention because of their unique mechanical properties. There are many points that are unclear 
about the basic physical properties and optimal casting method of high-entropy alloys. I aim to develop 
high-entropy alloys that have never been discovered before by clarifying these matters. 
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