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Research Theme in detail ： 
<Goal> 
Refractory materials are required to solve the crack extension problem and to improve 
the thermal shock resistance for steelmaking applications. The present research is 
planned in order to synthesize the layered structure combined with different porosity 
materials. In general, the high porosity material has a high thermal shock resistance but 
show low strength. Therefore, increasing of the thermal shock resistance with constant 
strengths was important. In this study, using the alumina and spinel as the starting 
materials, complex slurries mixed with fine and coarse powders were prepared, they 
were used to forming and laminating. Layers with gradients in porosity will be applied 
to positively affect the thermal shock resistance. 
<Result> 
We prepared successfully good slurries mixed with fine and coarse powders, and could 
cast the coarse tape having well-controlled porosity. The different porosity tapes were 
obtained by control the mixture fraction of coarse to fine powders. Using the fine and 
coarse tapes with different porosity, finally we could develop the composites without 
delamination and distortion after sintering. 
<Achievement> 
Well-controlled porous tape was prepared successfully. We also expect that crack 
propagation will be retarded by laminating several different porosity tapes. 
 



About the laboratory I was sent to（ number of faculty and students, methods used in 
research activity: 

 Prof. Andreas Roosen 
 Three professors, Four administrations, Four secretaries, Twenty-nine 

research fellows, Eleven technical staffs, One visiting scientist. 
 Core time 8:30-15:30 

Comments about the workshops and seminars I attended： None 
My Ambitions： 
The electric property had been mainly evaluated in my study in Japan. On the other 
hand, The mechanical property has been investigated in the study in German. I would 
like to review the data in terms of the mechanical property. In the laboratory in 
Germany, people pay more attention to safety measures compare to people in Japan. 
Therefore, I would like to introduce their mind for security measures and raise our 
security awareness for experiments in my laboratory in Japan. What I most impressed is 
how good they spend their time. They enhance their life time by focusing in study. I’d 
like to have a fulfilling life by making better use of my time. 
 
Advice and suggestions for young researchers who will go to exchange universities： 
Research students in Germany are excellent and work hard. There are a lot of things that 
we can learn from them. You may face many difficulties at the beginning of your stay in 
overseas, but it will be a good opportunity to grow up yourself. you can find pros and 
cons about Japan  by coming into contact with a different culture. I hope you enjoy 
and achieve productive your stay. 
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