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Research theme in detail: 

<Goal> 

Porous piezoelectric materials with the high piezoelectric voltage output coefficients 

(g33) are used for sensor. It is known that g33 of LNKN ceramics is higher than PZT 

ceramics that applied to many applications. However, the piezoelectric properties of 

porous LNKN ceramics haven’t been revealed. The pore size and pore shape influence the 

mechanical and electrical properties of porous ceramics. This influent is needed to 

investigate for using applications. In this study, Porous LNKN ceramics were prepared by 

replica and sacrificial template methods. The mechanical test of these ceramics were 

performed.  

<Result> 

In order to control the porosity of the samples, the binder was adjusted in the range from 

5 to 12.5 vol% in this study. LNKN ceramics made by replica method shows high porosity 

and open porosity. However, the porosity was constant between different binder ratio 

samples. On the other hand, the porosity of the samples made by sacrificial template 

method changed from 20 to 45%.  

 The compression test and the 4 point bending test were applied as the mechanical 

properties. The fracture stress of samples made by replica method was depending on the 

closed pores. This result shows the mechanical properties were influenced by the viscosity 

of LNKN slurry. On the other hand, the fracture stress of the samples made by sacrificial 

template method was depending on the porosity. So, the fracture stress changed by the 

amount of the sacrificial material. 

<Achievement> 

 Porous LNKN ceramics made by replica method were shown high porosity and open 

porosity. The fracture stress of this ceramics depends on the closed pores. The samples 

made by Sacrificial template method were shown high mechanical properties. 

 



About the laboratory I was sent to: 

Professor：Prof. Peter Greil, Number：15, Style：8:00 ~ 17:00 (Research) 

When I have a problem, I asked directly to supervisor. 

Comments about the workshops and seminars I attended:Glass work 

My Ambitions: 

・Summarize and experiment after planning ・Working divided into holiday and lab 

・Taking some experiments intensively for a short time 

Advice and suggestions for young researchers who will go to exchange universities: 

・Making out schedules of research and holiday 

・It is important to let out the stress ・Studying our culture for talking 

・I suggest that you should experience other culture 

 

 
 
 

I observed the microstructure using SEM with 
technician. 

I had lunch with lab members. 

I went sightseeing with FAU 
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