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<Goals> 

In our previous research, it was found that ZrO2 sintered bodies containing small 

amount of impurities exhibited larger volume expansion and formation of closed pores 

after heating at high temperatures. We heated ZrO2 body with some additives in order to 

establish a novel technique to fabricate a porous ZrO2 with high volume fraction of 

closed pores. Then we determined the positive additives for volume expansion and 

formation of closed pores and the mechanism for these phenomena was also studied.  

<Results> 

  Porous ZrO2 with fine closed pores was successfully fabricated by reheating 

treatment (1700˚C, 10min, N2.) of 3YSZ sintered body containing small amount of 

additives (SiO2,TiO2 and hydroxyapatite). The total porosity and closed porosity of 

ZrO2 co-doped with 1.0mass% of each additive were 27.0% and 23.7%, respectively. 

Under the low pressure of O2 at high temperature, the partial pressure of PO gas in the 

P-O system was the highest, so that the PO(g) was considered to vaporize from 

hydroxyapatite and then formed closed pores. From high temperature compression test 

for ZrO2 with additives, SiO2 and TiO2 enhanced the superplasiticity of the ZrO2. As a 

result, the formation of PO(g) increased the volume fraction of closed pores due to the 

superplasticity, resulting in the volume expansion of ZrO2 outside.  

<Achievements> 

  It is common that it is difficult to fabricate a porous ceramics material with high 

volume fraction of closed pores. However porous ZrO2 with fine closed pores was 

successfully formed utilizing gasification of additive and superplasticity of ZrO2.   

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



used in research activity: 

 ・Prof. William Edward (Bill) Lee 

・About 25 people 

・You can research by yourself. Group meeting is held every Friday to share the 

 progress of your research. Personal meeting can be held if you need. 

Comments about the workshops and seminars I attended： 

I didn’t attend 

My Ambitions： 

I will do my best to become a engineer who has a wide-ranging international ability. 

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

institutions： 

 It would be good opportunity to research with many researchers from different 

countries. Please do not hesitate exchange your opinions and discuss about any kind of 

topic so that you can absorb new ideas and values. Other than the research, there are 

several activities to enjoy cross-cultural exchange, such as Language Exchange and Tea 

Break. So if you have time, you may take part in these as well. 

 

 

 

 

 

 

 

 

 

 

 

 

In the laboratory 

 



 

During the experiment 

（High-temperature mechanical test equipment） 

 

 

Christmas lunch with Bill’s Group 

 


