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Fig. 3. TEM image and XRD pattern of the TFMG Fig. 4. Fee-standing cantilevers made of the TFMG by 

micromachining techniques 
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Surface for Actual Quantum-Dot Superlattice”, Applied Physics Express 4 (2011) 015202 
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for Electron Transport in Two-Dimensional Array of Si Nanodisks”, Oral session, Tsukuba, 
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International Symposium on Rarefied Gas Dynamics, (To be published) 
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1  27th International Symposium on Rarefied Gas Dynamics, “Effect of Configuration of 
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2  7th International Conference on Flow Dynamics, “Effect of Configuration of Fine Structure on 
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November 2, 2010 
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(IJNM), Vol.7 , No.1 , (2011) (in press) 
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two-degree-of-freedom linear encoder with mosaic scale gratings, International Journal of 
Nanomanufacturing (IJNM), Vol.7, No.1 , (2011)  (in press) 
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Vol.12 , No.1 , (2011) (in press) 

1  WooJae Kim, Akihide Kimura, Koji Hosono, Yuki Shimizu, Wei Gao1, Lijiang Zeng, 
Dimensional metrology of stage motions for precision nanomanufacturing: Multi-axis grating 
encoders, The 2nd International Conference on Nanomanufacturing (nanoMan2010),24-26 
SEP, 2010, Tianjin, China, pp. 1-6 (CD-ROM) 
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(1) Highly c-axis oriented AlN thin films with low residual stress were deposited on Si and stainless 
steel substrates with the ECR sputtering method. The correlation between microstructure of AlN 
thin films and the deposition condition including substrate temperature, gas flow rate and bias 
voltage were elucidated. For AlN thin films grown on the Si substrate, using the optimal 
deposition conditions the residual stress was reduced one order of magnitude and the degree of 
FWHM (full width at half maximum) was reduced from 4.5° to 2.7°. For AlN thin films grown on 
the stainless steel substrate, the effect of the substrate surface roughness and seed layer on 
microstructure were revealed, and the degree of FWHM was reduced from 11° to 4.6° with 
optimal deposition conditions. Two papers and one patent based these results are writing for 
publishing.  

(2)  The patterning of AlN thin films grown on the Al/SiO2/Si substrate was accomplished with both 
wet-etching and dry-etching techniques. AlN microcantilevers for vibration energy harvesting 
were fabricated. 

(3)  Two types of AlN devices were fabricated and their energy harvesting characteristics were 
evaluated. One type of devices based on AlN/Al/SiO2/Si was fabricated with micromachining 
process, and their output power and power density of micrometer-scale device reached 1.4 W 
and 5.57 mW/cm3 at 1 g acceleration, respectively, which is comparable with lead containing PZT 
piezoelectric devices. Another kind of devices based on AlN/Pt/Ti/stainless steel was fabricated 
for low frequency application, and the output power of the device with resonant frequency of 41 
Hz reached 3.03 W at 1 g acceleration. Some of these results were reported in one domestic 
conference and one international conference. The left results were planned to be written into two 
or three papers for publication. 

1  Jinya Zhang, Ziping Cao and Hiroki Kuwano, “Piezoelectric Microcantilever without Substrate”, 
The 5th IEEE-NEMS 2010 Technical Digest, 2010, P144-144. 

2  Jinya Zhang, Ziping Cao and Hiroki Kuwano, “Using AlN thin films for electric microgenerators”, 
in submit. 

Jinya Zhang, Ziping Cao and Hiroki Kuwano, The 2nd Symposium on Micro/Nano Machining, 
“Design, Fabrication and Energy Harvesting Characteristics of AlN Microcantilevers with low 
resonant frequency”, Matsue, Japan, Oct. 13-15, 2010. 
Jinya Zhang, Ziping Cao and Hiroki Kuwano, The Seventh International Conference on Flow 
Dynamics, “Energy Harvesting from Mechanical Vibration for Powering Micro Electronic Device”, 
Sendai, Japan, November 1- November 3, 2010 

1  Jinya Zhang, Ziping Cao and Hiroki Kuwano, The 5th Annual IEEE International Coference on 
Nano/Micro Engineered and Molecular Systems, “Piezoelectric Microcantilever without 
Substrate” January 20-23, 2010. 
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High temperature solid oxide fuel cells (SOFCs) offer a clean, pollution-free technology to 
electrochemically generate electricity. SOFCs provide many advantages over traditional energy 
conversion systems including high efficiency, modularity, fuel flexibility and very low levels of NOx 
and SOx emissions. The perovskite-type (La,Sr)(Co,Fe)O3 (LSCF) is a promising cathode material for 
SOFCs due to its high conductivity of both electrons and oxygen ions than conventional (La,Sr)MnO3 
based cathode materials.  Its high electronic and oxide ionic mixed conductivity spreads the reaction 
active area not only at the triple phase boundary but also over the cathode surface. In addition to the 
cathodic activity, LSCF is a good current collector compared with other less conductive cathode 
materials. Moreover, such an excellent mixed electronic and oxide ionic conduction of LSCF enables 
its application also to an oxygen permeable membrane.  
For the practical use of LSCF as an SOFC cathode, chemical stability under operation and 
fabrication conditions is highly required. In recent years, many researchers have been working on 
high temperature kinetics of LSCF. They often reported material stabilities under oxygen potential 
gradients at high temperatures. However, stabilities of LSCF have not been sufficiently understood 
yet. In SOFCs, the oxygen chemical potential gradient is generated in the electrode layer during 
operation, and thus the oxygen chemical potential at the cathode/electrolyte interface is supposed to 
be lower than that at the outside of the cathode. During long-term operation, the oxygen potential 
gradient may cause kinetic demixing or decomposition, leading to the compositional and/or 
morphological changes due to the difference in mobility of the cations. Such changes are considered 
to affect the material’s performance. Therefore, knowledge on the stability of the electrode materials 
under an oxygen potential gradient is important to ensure the durability and reliability of SOFC. 
This work focuses on the material stability and the cation transport of La0.6Sr0.4Co0.2Fe08O3-  
(LSCF6428), which has the typical composition as an SOFC cathode, under SOFC operating 
conditions. Sintered pellets of LSCF6428 were heat-treated with and without applying oxygen 
potential gradients, and their morphology and composition were characterized. 

La0.6Sr0.4Co0.2Fe0.8O3-  (LSCF) appeared to be stable in uniform atmosphere. Oxygen 
potential gradient caused segregation of cobalt-rich and strontium-rich phases on the surface of high 
oxygen potential side, suggesting that kinetic decomposition took place. The deposited cobalt and 
strontium rich particles had different morphology and size. The bulk composition did not show 
significant change around the both surfaces. These suggested that contribution of grain boundaries 
could be important in the transport kinetics.  

1  36 , “  La0.6Sr0.4Co0.2Fe0.8O3-  ”, 
Oral presentation, Sendai, Japan, November 24-26, 2010. 

2  , “Material stability of La0.6Sr0.4Co0.2Fe0.8O3-  for 
SOFC cathode”, Poster presentation, Sendai, Japan, July 26, 2010. 

3  5 , “Investigation on Kinetic Demixing Phenomena of 
La0.6Sr0.4Co0.2Fe0.8O3- ”, Poster presentation, Sendai, Japan, March 5-7, 2010. 

4  The electrochemical Society in Japan, “Kinetic demixing of La0.6Sr0.4Co0.2Fe0.8O3-  cathode 
material under oxygen chemical potential gradient”, Oral presentation, Toyama, Japan, March 
29-31, 2010  
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1  The 11th Korea-Japan Students’ Symposium, “Stability of La0.6Sr0.4Co0.2Fe0.8O3-  cathode 
material for SOFC”, Oral presentation, Seoul, Korea, November 7~10, 2010. 

2  Seventh International Conference on Flow Dynamics, “Stability of La0.6Sr0.4Co0.2Fe0.8O3-  for 
SOFC cathode”, Poster presentation, Sendai, Japan, November 1~3, 2010. 

 
3  Asian SOFC Symposium, “Material stability of La0.6Sr0.4Co0.2Fe0.8O3-  under SOFC operating 

conditions”, Poster presentation, Kyoto, Japan, September 5~7, 2010. 
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Interface under Operation”, Poster presentation, Lucerne, Switzerland, June 29 - July 2, 2010.  
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Solid oxide fuel cells (SOFCs) are one of the promising power generating devices due to their high 
efficiency. In order to optimize the designs and the operational conditions of solid oxide fuel cells , it 
is important to understand temperature distribution in the cell/stack. For this purpose, thermal 
properties of SOFC components should be evaluated particularly under SOFC operating conditions, 
e.g. at elevated temperatures and under various oxygen partial pressures. Although there exist 
several reports on the thermal properties of the SOFC components, most of data are limited to ones 
at room temperature in air. Thus, we aimed to investigate thermal properties of SOFC components 
as functions of temperature and oxygen partial pressure. In this work, thermal diffusivity and heat 
capacity of the perovskite-type oxides La0.6Sr0.4Co1-xFexO3-  (LSCF), which is a candidate of cathodes 
for intermediate temperature SOFCs, were investigated. Dependencies of the thermal properties of 
LSCF on temperature, oxygen partial pressure and the material composition were discussed in 
terms of oxygen nonsotichiometry and crystal structures. In this study, these oxides were 
synthesized with Co contents of 0  x 1.0 by a pechini method. The micro structure, chemical 
stability these oxides were investigated. The thermal diffusivity and thermal conductivity measured 
by laser flash method at R.T ~ 1173K in air atmosphere. The thermal diffusivity and thermal 
conductivity of LSCF was successfully measured by laser flash method and DSC. The thermal 
diffusivity was shown to depend on the temperature , Co ratio and pO2.  

1    ,  ,  ,  , “Thermal properties of perovskite-type 
La0.6Sr0.4Co1-xFexO3- ”, 2010  1E26  oral 
presentation, 2010 9  
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,,  ,  , , “SOFC LSCF 
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20, Seoul, Korea, November 2010  

2   Yu Cheol Shin,  Atsushi Unemoto, Koji Amezawa, Tatsuya Kawada , “Thermal properties of 
perovskite-type La0.6Sr0.4Co1-xFexO3- ” , Tohoku Univ. G-COE program , Seventh International 
Conference on Flow Dynamics, Sendai, Japan, poster presentation, November 2010 
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1. Kei Ozawa, Koji Yamaguchi, Yukihiko Shibata, Toshio Nakayama, Yoko Hashida, Makoto 

Ohta 
Structure of Bone Biomodeling for Surgical Simulation , Swiss/Japan International Seminar 

on Mechanical Engineering Based on Vessel Biology ,Zurich(Swiss), 15th-16th of November,2010 
( ) 

2. Kei Ozawa, Koji Yamaguchi, Yukihiko Shibata, Toshio Nakayama, Yoko Hashida, Makoto Ohta 
Analysis of Mechanical Properties and Microstructure for Development of Bone-biomodeling , 
6th World Congress on Biomechanics , Singapore(Singapore), 1st -6th of August, 2010 

3. Kei Ozawa, Koji Yamaguchi, Yukihiko Shibata, Toshio Nakayama, Yoko Hashida, Makoto 
Ohta 

Mechanical Properties and Microstructure of Injected Biomodeling , Seventh International 
Conference on Flow Dynamics ,Sendai(Japan),1st -3rd of  November, 2010 

4. Yasutomo Shimizu, Kei Ozawa, Yoko Hashida, Makoto Ohta 
Development of PVA-H stenosis model for PIV measurement , Seventh International 

Conference on Flow Dynamics ,Sendai(Japan),1st -3rd of  November, 2010 
5. Lei Liu, Masafumi Ogasawara, Kei Ozawa, Kenichi Funamoto, Makoto Ohta, ToshiyukiHayase,

Detection of Microcalcification in Soft Tissue , Seventh International Conference on Flow 
Dynamics ,Sendai(Japan),1st -3rd of  November, 2010 
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