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<Goals> 

Porous piezoelectric PZT ceramics were studied. Porous piezoelectric ceramics have 

been used for many applications such as an ultra-sonic transducer and a sensor. 

However, porous ceramics have lower mechanical properties than dense ceramics due 

to pores in a ceramics body. Porous ceramics have to be designed in terms of pore 

structures in order to achieve mechanical strength enough for applications. In this study, 

the relationship between porous structures and mechanical properties was discussed. 

<Results> 

 Porous PZT ceramics were synthesized by the replica technique. Two kinds of 

poly-urethane foams which have two mean pore sizes, 10 and 30 ppi, were prepared. 

The porous PZT ceramics were successfully prepared without any collapse during 

sintering. The synthesized porous PZT ceramics showed an open porosity more than 

85 %. The samples synthesized from 10 and 30 ppi poly-urethane foams showed 

fracture strengths of 0.29 and 0.68 MPa, respectively. 

<Achievements> 

The pore structure of the porous PZT ceramics was observed using a micro computed 

tomographic scanning technique. It was found that decreasing pore size enables uniform 

pore-size distribution and homogenous matrix microstructure. These improvements 

enhanced mechanical properties of porous PZT ceramics. Thorough this stay, I realized 

the importance of mechanical properties. After coming back to Japan, I could discuss a 

result of my study in terms of not only electrical but also mechanical properties. 

About the laboratory I belong to（ Number of faculty members and students, Methods 

used in research activity: 

□Supervisor : Prof. Peter Greil and Dr. Tobias Fey 



□The number of members : One Professor, One Administrator, Four Secretaries, Five 

Technical Fellows, One Technical staff, Four Students 

□Core work hours : 9:00-16:00 

Comments about the workshops and seminars I attended： 

□2
nd
 German-Japanese Seminar on Advanced Ceramics Materials 

My Ambitions： 

□Improvement of my English ability. 

□Working in overseas countries. I’d like to devote myself to internationalizing Japan 

and Japanese companies. 

Advice and suggestions for young researchers who will visit partner schools and other 

institutions： 

□Please try to experience other cultures as possible as you can. 

□When you face difficult situations, please think about these situations positively. You 

can improve yourself through these difficult situations. 

 

 

(1)This is a room for the experiment. The room is very big and well organized. We were 

required to wear eye protector and white lab coat for our safety. 

 

(2) This is a picture of the joint seminar between the university of Erlangen-Nürnberg 

and NITech. I presented the experiment and research I have done during the 3months. 



 

(3) This is a picture of the staffs and the students of Friedrich-Alexander-Universität 

Erlangen-Nürnberg. They have organized a party for me and I was pleased to have a 

chance to eat many German dishes. 

 


