
第2回国際評価報告書（2009年度）第2回国際評価報告書（2009年度）第2回国際評価報告書（2009年度）第2回国際評価報告書第2回国際評価報告書（2009年度）2009年度）第2回国際評価報告書（2009年度）

第
2
回
国
際
評
価
報
告
書（
2
0
0
9
年
度
）

流
動
ダ
イ
ナ
ミ
ク
ス
知
の
融
合
教
育
研
究
世
界
拠
点

Tohoku U
niversity G

lobal C
O
E P
rogram

W
orld C

enter of Education and R
esearch for Trans-disciplinary Flow

 D
ynam

ics



 

COE
1  

21 COE

 
2010 2 19 3 7

2 21
 

21

11 6th International Conference 
on Flow Dynamics 16 448 157

 

21 GCOE
4

5
ELyT Lab

 
2 GCOE

GCOE
 

 
 

22 3 5  
COE  

 
 



1. ....................................................................................... 1 
2. ................................................................................... 3 
3.  

3.1 ............................................................................................ 4 
3.2 ................................................................ 5 
3.3 ................................................................................................. 11 

4.  
4.1  GCOE .................................................... 12 
4.2  GCOE .............................................................. 17 
4.3  GCOE  
  4.3.1 ................................................... 20 
  4.3.2 ..... 22 
  4.3.3 ................................................... 24 
  4.3.4 .............................................................. 26 
  4.3.5 ......................................................................... 28 
4.4  .......................................................................... 29 

5. COE  
 

5.1 ................................................................................................................ 31 
5.2  .......................................................................................... 32 
5.3 ............................................................................ 33 
5.4 ................................................................................................................ 34 

6.  
6.1  

6.1.1  .................................................................................................. 35 
6.1.2  GOO ............................. 35 
6.1.3  .................................................................................................. 35 
6.1.4  .................................................................................................. 36 
6.1.5  ........................................................................................... 36 
6.1.6  .................................................................................................. 38 
6.1.7  ........................................................................................... 38 
6.1.8  ............................................................................ 38 
6.1.9  ........................................................................................... 39 
6.1.10  

1 ......................................................... 43 
2 ........................................................................ 43 
3 ................................................................ 44 
4 ................................................................ 45 
5 ......................................................................................... 45 



6 .................................................. 46 
6.2  

    6.2.1  ............................................................................................................. 47 
6.2.2 ....................................................................................... 49 
6.2.3 ....................................................................................... 59 
6.2.4 ....................................................................................... 65 
6.2.5 ....................................................................................... 76 
6.2.6 GCOE ...................................................... 86 

6.3  
6.3.1 ......................................................................... 88 

1 ............................................................. 88 
2 ......................................................... 89 
3 ............................................................. 89 
4 ................................................................ 90 
5 ........................................... 90 
6 .................................................................................. 92 
7 HOPE ....................................................................... 93 
8 / ................................................. 93 
9 ............................................................................... 97 

 10   ....................................... 98 
     11   ......................................................... 99 

 12 .................................................................. 100 
 13 ........................... 100 
 14 ..................................................................... 100 
15 .................................................................. 101 
16 ..................................................................... 102 

7.  
7.1 ........................................................................................ 104 

7.1.1  ................................ 104 
7.2 ............................................................... 104 
7.3 ..................................................................................... 105 
7.4 FLOWJOY ............. 107 
7.5 ................................................. 110 

8. ........................................................................ 116 
9. ............................................................................... 233 
10. .................................... 292 
11. ................................................... 314 
12. ............................................................. 331 
13. ........................................... 333 
14. ........................................... 365 
 



－1－

Behnia, Masud 

Shin, Hyun Dong

Zhang, Xing
 
 
 
 

 



－3－

1. 22 2 19 15 00-18 00 
2. COE 3  
3.  

 
  

Behnia, Masud  

 
Shin, Hyun Dong   

  
Zhang, Xing  

 
       
         
         
    
         
       
  

 
   

 
 

  
1   

 
2 GCOE   
3 GCOE   
4 GCOE  

 1   
 2  

  
 3   
 4   
 5   

5   
6  
7  
8   

 
 
 
 
 
 
 



－4－

 
3.1  
 

 

 
GCOE

GCOE  

GCOE

GCOE

 

 

 

 

 

 
GCOE

GCOE

 

 
 



－5－

3.2  
 

 

 

10

EU
 

4 4
2007 EU

National Academy of Science
 

5

 

 

5
 

Research on Research

 

 
DOE Department of Energy

UC

GCOE
10

 



－6－

GCOE

 
 

 

 

 

 
Lyon

 

20
27 21 33 22 40

 
JSPS

JSPS
2.1  

6.7
JSPS 16.3

10

 
 

Behnia  
Thank you Professor Maruyama, I just wanted to make a very quick comment about the 

achievements of the GCOE over the last year. I am very impressed with what has been done and I 
would like to congratulate you and your colleagues on the amount of work done and also on the 
quality. 

The first comment and question is in relation to your educational efforts. You have achieved to 
run an excellent series of ICFD conferences as shown in the PowerPoint presentation. Last year I 
believe you had a very good conference and about 450 people attended.  But the attendance has 
been somewhat up and down.  I would like to know what is the plan in terms of what is an optimum 
number of participants, how do you want to run this conference in the future and with what sort of 
numbers?  Do you want it bigger? Do you want it smaller? Or do you want it to be about the same 
size?  
 

 
Thank you, Masud. As to the attendants of ICFD, I think the number like 500 may be the 

maximum.   400 may be a reasonable number.   After the GCOE support is over and in case ICFD 
receives no particular funding from outside, we must be very happy if we can gather 300 to 400 
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people together.  Though the size of the conference will be smaller, we still try to maintain the 
quality of this conference as high as being adequate to be called as “the center of excellence”. 
 
Behnia  

Just one very short comment and possibly some points for later discussion: One of the 
difficulties internationally faced by universities, which I am sure you are aware of is the difficulty of 
attracting quality students to our field in the postgraduate area. One possibility that perhaps we 
need to explore further is how we can better attract and recruit postgraduate students as well as 
fourth-year undergraduate students into the GCOE program. 

 
 

To attract and recruit good students to PhD course and the GCOEs, is a very important task for 
us all.   Currently, it is almost impossible to spend any money from GCOE for the sake of benefit of 
Master Course or Bachelor students.   But we would like to encourage Master or Bachelor students 
to be entering the PhD courses.   The situation is same for all the graduate schools of Japanese 
universities.   Professor Hayase of Institute of Fluid Science (IFS) is now considering to incorporate 
an incentive program to encourage such Master Course students to proceed to PhD course.   We 
would like to collaborate with this kind of programs. 
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Ogiya, Chen Lv, Ai Suzuki, Riadh Sahnoun, Michihisa Koyama, Hideyuki Tsuboi, Nozomu 
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Michihisa Koyama, Hideyuki Tsuboi, Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, 
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13. “A Computational Chemistry Study on Friction of h-MoS2. Part I. Mechanism of Single Sheet 
Lubrication,” Tasuku Onodera, Yusuke Morita, Ai Suzuki, Michihisa Koyama, Hideyuki Tsuboi, 
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Kawada 
Defect structure analysis of B-site doped perovskite-type proton conducting oxide BaCeO3 
Part1:The defect concentration of BaCe0.9M0.1O3- (M=Y and Yb) 
Solid State Ionics,180,127-131, (2009) 
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Surface reaction and transport kinetics of hydrogen through palladium-based membranes under 
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International Journal of Nuclear Hydrogen Production and Applications,2(1),55-68, (2009),  

3. Takashi Nakamura, Keiji Yashiro, Kazuhisa Sato, Junichiro Mizusaki 
Electronic state of exygen nonstoichiometric La2-xSrxNiO4+  at high temperatures 
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Oxygen nonstoichiometry and defect equilibrium in La2-xSrxNiO4-  
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Thermodynamic quantities and defect equilibrium in La2-xSrxNiO4+  
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Oxygen nonstoichiometry and chemical stability of Nd2-xSrxNiO4+  
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Investigation of proton diffusion in NafionR117 membrane by electrical conductivity and NMR 
Solid State Ionics,180,580-584, (2009) 

8. Fumimasa Horikiri, Kazuhisa Sato, Keiji Yashiro, Tatsuya Kawada, Junichiro Mizusaki 
Design Concept for the High Temperature Photoelectronic Devices Using SrTiO3 
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Composite cathode of Perovskite-related oxides, (La, Sr)CoO3-  / (La, Sr)2CoO4- , for solid oxide 
fuel cells 
Electrochemical and Solid-State Letters,12(9),B135-B137, (2009) 

10. Satoshi Akoshima, Masatsugu Oishi, Keiji Yashiro, Kazuhisa Sato, Junichiro Mizusaki 
Reaction kinetics on platinum electrode / yttrium-doped barium cerate interface under H2-H2O 
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Solid State Ionics, (2009) 

11. Kazuhisa Sato, Ken Suzuki, Keiji Yashiro, Tatsuya Kawada, Hiroo Yugami, Toshiyuki Hashida, 
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Solid State Ionics,180,1220-1225, (2009) 
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Defect chemical and statistical thermodynamic studies on oxygen nonstoichiometric 
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ECS Transactions, 216th ECS Meeting, Solid Oxide Fuel Cells 11 (SOFC-XI), 
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High-Temperature Defect and Crystal Structure of Perovskite Type Oxide Ion Conductor 
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17. Yasuhiro Fukuda, Shin-ichi Hashimoto, Kazuhisa Sato, Keiji Yashiro, Junichiro Mizusaki 
High Temperature Defect Equilibrium, Solid State Properties and Crystal Structure of 
La0.6Sr0.4Co1-yFeyO3-delta (y=0.2, 0.4, 0.6, 0.8) for Cathode of Solid Oxide Fuel Cells 
ECS Transactions, 216th ECS Meeting, Solid Oxide Fuel Cells 11 (SOFC-XI), 
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Conductivities and Seebeck Coefficients of donor-doped-SrTiO3 Oxide Ceramics 
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"Universalities in the dynamics of suspensions of magnetic colloidal chains confined in thin 
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2. Y. Terada and M. Tokuyama 
"Lateral diffusion of magnetic colloidal chains confined in thin films and monolayer colloids",  
JPSJ, accepted (2009).  
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“Simulation Study of Dynamics and Structure in Supercooled Liquid of CuZr” 
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3.  



－198－

The 1st International Workshop on Glass-Forming Systems 
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21 1 12  
1. Y. Ogawa, Y. Suzuki, Y. Takeshima, and I. Fujishiro 

Designing 6DOF haptic transfer functions for effective exploration of 3D diffusion tensor fields 
Proceedings of Third Joint Eurohaptics Conference and Symposium on Haptic Interfaces for 
Virtual Environment and Teleoperator Systems, (2009), pp.470 475. 

 



－238－

Sixth International Conference on Flow Dynamics 
COE  

   
2009.11.4  2009.11.6 
Organizing Committee Member  

 

1. 

 

21 1 2  
1. Hirotatsu Watanabe, Takuji Harada, Yohsuke Matsushita, Hideyuki Aoki and Takatoshi Miura 

The characteristics of puffing of the carbonated emulsified fuel,  
International Journal of Heat and Mass Transfer, 52, pp. 3676-3684 (2009)  

2. , , , , , ,  
MmNi5  

, 35-(4), pp. 396-402 (2009)  
3. , , , , , ,  ,  

MmNi5  
, 35-(5), pp. 557-565 (2009)  

 

21 1 2  
1. International Journal of Heat and Mass Transfer 
2.  

 

 
 



－239－

21 1 2  
1. Yasuhiro Saito, Kotaro Yasumura, Yohsuke Matsushita, Hideyuki Aoki and Takatoshi Miura 

Comparison of SIMPLE and SIMPLER Algorithms with Different Time Step in Unsteady-steady 
Cavity Flow (Invited) 
Frontier of Energy Flow Dynamics in Atomistic and Electronic Scale, S-1, Sendai, Japan, 
Febrary 26-27 (2009)  

2.  
 

11  ( ) , p  20, , 3 7  (2009)  
3. , , , , ,  

,  
4 , A109, , 3 9  (2009)  

4. , , , , ,  
CVD  

4 , A110, , 3 9  (2009)  
5. , , , ,  

SMAC SIMPLE  
4 , A111, , 3 9  (2009)  

6. , , , , ,  
CVD  

74 , L109, , 3 18-20  (2009)  
7. , , , , , , ,  

 
74 , L113, , 3 18-20  (2009) 

8. , , , , ,  
MmNi5  

74 , L120, , 3 18-20  (2009)  
9. Yohsuke Matsushita, Keiko Yoshida, Hideyuki Aoki, Takatoshi Miura 

Numerical Analysis of Mass Transfer around a Single Pulverized Coal Particle during 
Combustion 
4th European Combustion Meeting (ECM2009), P811420, April 14-17, Vienna, Austria (2009)  

10. , , , , ,  
 

9 , pp. 9-10, , 5 8  (2009)  
11. , , , ,  

 
9 , pp. 13-14, , 5 8  (2009)  

12.  
W/O 2  

9 , pp. 21-22, , 5 8  (2009)  
13. , , , , , , , ,  

 
9 , pp. 23-24, , 5 8  (2009)  

14. , , , , ,  
W/O  

46 , G-1104, , 6 2-4  (2009)  
15. S. Ogasawara, M. Daikoku, T. Inamura, Y. Saito, Y. Matsushita, H. Aoki and T. Miura 

Atomization of Liquid Issued from An Ultra High-Speed Rotary Bell 
Proceedings of 11th International Conference on Liquid Atomization and Spray Systems, 111, 
Colorado, USA, July 26-30 (2009) 



－240－

16. , , ,  
 

18 , pp. 26-27, , 7 30, 31  (2009)  
17. Yohsuke Matsushita, Hideto Hagiya, Hideyuki Aoki, Takatoshi Miura 

An Investigation of Turbulent Flow in a Staggered Tube Bundle with Experiment, Microscopic, 
and Macroscopic Turbulence Models 
8th International Conference on Sustainable Energy Technologies (SET2009), 212, Aachen, 
Germany, August 31-September 3 (2009)  

18. , , , , , , , ,  
 

5 , A105, , 9 8  (2009)  
19. , , , , ,  

W/O 2  
5 , A106, , 9 8  (2009)  

20. , , , , ,  
 

2009 , G0501-2-5, , 9 13 -9 16  (2009)  
21. , , , , ,  

DFR - - 
41 , P306, , 9 16-18  (2009)  

22. , , , , ,  
W/O 2  

41 , P307, , 9 16-18  (2009)  
23. , , , , , , , ,  

 
41 , P309, , 9 16-18  (2009)  

24.  
 

2 , pp. 19-20, , 10 16  (2009) 
25. Y. Saito, K. Yasumura, Y. Matsushita, H. Aoki, T. Miura, S. Ogasawara, M. Daikoku, T. Igarashi, 

K. Matsuyama, M. Shirota and T. Inamura 
An Investigation of the Features of SMAC and SIMPLE for Incompressible Unsteady-state Fluid 
Flow Solutions 
6th International conference on Fluid Dynamics, pp. 224-225, Sendai, Japan, November 4-6 
(2009)  

26. K. Yasumura, Y. Saito, Y. Matsushita, H. Aoki, T. Miura, S. Ogasawara, M. Daikoku, T. Igarashi, 
K. Matsuyama, M. Shirota and T. Inamura 
A Numerical Investigation of the Effect of the Size of Painting Droplets of Transfer Efficiency 
with Rotary Bell-cup Atomizer 
6th International conference on Fluid Dynamics, pp. 240-241, Sendai, Japan, November 4-6 
(2009)  

27. , , , , ,  
W/O  

, pp. 23-24, , 11 6-7  (2009)  
28. , , , , , , , ,  

 
 

, pp. 109-110, , 11 6-7  (2009)  
29. , , , , , ,  

 
47 , pp. 176-177, , 12 2-4  (2009)  

30. , , , , , ,  



－241－

 
47 , pp. 270-271, , 12 2-4  (2009)  

31. , , , , ,  
CO2  

47 , pp. 476-477, , 12 2-4  (2009)  
32. , , , , ,  

2  
47 , pp. 480-481, , 12 2-4  (2009)  

33. , , , , ,  
NH3 SO3  

47 , pp. 562-563, , 12 2-4  (2009)  
34. , , , , , , , , , 

,  
 

18 , D-1, , 12 17-18  (2009)  
35. , , , , , , , , , 

,  

 
18 , G-1, , 12 17-18  (2009)  

36. , , , , , , , , , 
,  

 - 2  
18 , G-3, , 12 17-18  (2009)  

 

21 1 2  
1. Hirotatsu Watanabe, Takuji Harada, Yohsuke Matsushita, Hideyuki Aoki and Takatoshi Miura 

The characteristics of puffing of the carbonated emulsified fuel 
International Journal of Heat and Mass Transfer , 52, pp. 3676-3684 (2009) 

2. , , , , , ,  
MmNi5  

 , 35-(4), pp. 396-402 (2009) 
3. , , , , , ,  ,  

MmNi5  
 , 35-(5), pp. 557-565 (2009) 

 

21 1 2  
    20  

  2009.2.24 
 

  157  
  2009.3.29 

 

  9  
  2009.5.8 

 
  46  
  2009.6.3 

 

  1 UCEE  
  2009.7.4 



－242－

  2  
  2009.7.10 

 

  5  
  2009.9.8 

 

  the 6th International Conference on Fluid Dynamics Best Award 
  2009.11.6 

 

  the 6th International Conference on Fluid Dynamics Outstanding Award for Research 
  2009.11.6 

 

21 1 2  
, , , ,   

  157  
  2009 

 

, , , , , , , ,  
 

  9  
  2009 

 

, , , , ,  
  46  
  2009 

  

 
  1 UCEE  
  2009 

 

, , , ,  
  2  
  2009 

 

, , , , , , , ,  
 

  5  
  2009 

 

Y. Saito, K. Yasumura, Y. Matsushita, H. Aoki, T. Miura, S. Ogasawara, M. Daikoku, T. 
Igarashi, K. Matsuyama, M. Shirota and T. Inamura 

  The 6th International Conference on Fluid Dynamics Best Award 
  2009 

 

K. Yasumura, Y. Saito, Y. Matsushita, H. Aoki, T. Miura, S. Ogasawara, M. Daikoku, T. 
Igarashi, K. Matsuyama, M. Shirota and T. Inamura 

  The 6th International Conference on Fluid Dynamics Outstanding Award for Research  
  2009 

 
COE  

 
 
 



－243－

OH  O

 

  Swiss Federal Institute of Technology Lausanne (EPFL) 
Effect of Plasma Generation on Characteristics of Water and Its Mechanism 

  2009.10.9 

  9th International Symposium on Advanced Fluid Information and Transdisciplinary 
Fluid Integration 
Mechanism of Radical Generation and Sterilization by a Plasma Flow at Atmospheric 
Pressure 

  2009.11.5 
 

  9th International Symposium on Advanced Fluid Information and Transdisciplinary 
Fluid Integration 
Mechanism of Bubble Generation and Disappearance by Plasma 

  2009.11.5 
 

  9th International Symposium on Advanced Fluid Information and Transdisciplinary 
Fluid Integration 
Production of Complex Plasma at Atmospheric Pressure 

  2009.11.5 
 

  9th International Symposium on Advanced Fluid Information and Transdisciplinary 
Fluid Integration 
Development of Bubble Generation Method by Plasma 

  2009.11.5 
 

  International Workshop on Plasmas with Liquids (IWPL 2010) 
Characteristics of a Plasma Flow Generated in Pure Water Vapor at Atmospheric 
Pressure and Its Sterilization Efficacy 

  2010.3.23 
 



－244－

 
100

1  
 

2 Bossard Pierre-Edouard Alain Albert 
Ignition Characteristics of Plasma Jet Using Ar-based Mixed Feedstock

 
 

21 1 12  
1. Takehiko Sato, Osamu Furuya and Tatsuyuki Nakatani 

Characteristics of Nonequilibrium Plasma Flow and its Sterilization Efficacy in a Tube at 
Atmospheric Pressure 
IEEE Transactions on Industry Applications, Vol.45, No.1, pp.44-49, (2009) 

2. Takashi Miyahara, Shiroh Ochiai and Takehiko Sato 
Interaction Mechanism between a Post-Discharge Flow and Water Surface 
Europhysics Letters, Vol.86, No.4, pp.45001-1-45001-6, (2009) 

3. T. Antonova, B. M. Annaratone, J. E. Allen, T. Sato, H. M. Thomas and G. E. Morfill 
Study of 3D Plasma Clusters' Environment by Emission Spectroscopy 
New Journal of Physics, Vol.11, No.11, 113023-1-113023-13, (2009) 

4. Takehiko Sato, Shiroh Ochiai and Takuya Urayama 
Generation and Transport Mechanisms of Chemical Species by a Post-Discharge Flow for 
Inactivation of Bacteria 
New Journal of Physics, Vol.11, No.11, 115018-1-115018-12, (2009) 

5. Tetsuji Shimizu, Tetyana Nosenko, Gregor Eugen Morfill, Takehiko Sato, Hans-Ulrich 
Schmidt and Takuya Urayama 
Characterization of Low-Temperature Microwave Plasma Treatment With and Without UV 
Light for Disinfection 
Plasma Processes and Polymers, (2009), in press, DOI: 10.1002/ppap.200900085 

6. , 153  
 

5 , 5.5 , 6 , 
6.8 , 6.8.1 , , 254-260, 371-376, 395-396 , (2009) 

7.  
 

, 33 , 4 , 137-141 , (2009) 
 

21 1 12
1  IEEE Transactions on Industry Applications 
2  Europhysics Letters 
3  New Journal of Physics  



－245－

4  Plasma Processes and Polymers 
5   
6   
 

21 1 12  
1.  

 
, 19 , 8  (2009), 41-45  

2. Takehiko Sato 
Generation and Transportation Mechanisms of Chemical Species by an Atmospheric Plasma 
Flow in a Tube for Sterilization 
Abstracts of Global COE Program International Symposium of Experiment-Integrated 
Computational Chemistry on Multiscale Fluidics (ECCMF), p.17, (2009) 

3. Tetsuji Shimizu, T. Nosenko, Takehiko Sato, Rene Pompl, H. Schmidt, Shuitsu Fujii, and 
Gregor Morfill 
Small Microwave Plasma Torch for Disinfection 
Abstracts of 2nd International Conference on Plasma Medicine (ICPM-2), p.63, (2009) 

4. Takehiko Sato and Takeshi Furui 
Mechanism of Sterilization by Steam Plasma Flow at Atmospheric Pressure for Innovative 
Autoclave 
Abstracts of 2nd International Conference on Plasma Medicine (ICPM-2), p.77, (2009) 

5. Masanobu Oizumi, Takehiko Sato, Takashi Miyahara and Tatsuyuki Nakatani 
Effect of Applied Voltage Polarity on Water Characteristics in Aqueous Plasma 

22 (SPSM-2) , (2009), 7  
6. Takashi Miyahara, Shiroh Ochiai, and Takehiko Sato 

Mechanism of Radical Generation and Sterilization by a Plasma Flow at Atmospheric Pressure 
Proceedings of 9th International Symposium on Advanced Fluid Information and 
Transdisciplinary Fluid Integration, pp.60-61, (2009) 

7. Tetsuji Shimizu, Takehiko Sato, and Gregor E. Morfill 
Analysis of Reactive Species in a Plasma Flow for Medical Treatment 
Proceedings of the 9th International Symposium on Advanced Fluid Information and 
Transdisciplinary Fluid Integration, pp.66-67, (2009) 

8. Takehiko Sato, Masanobu Oizumi, M. Tinguely and Mohamed Farhat 
Mechanism of Bubble Generation and Disappearance by Plasma 
Proceedings of the 9th International Symposium on Advanced Fluid Information and 
Transdisciplinary Fluid Integration, pp.90-91, (2009) 

9. Takehiko Sato, Yutaka Iwafuchi, Tetsuji Shimizu and Gregor E. Morfill 
Production of Complex Plasma at Atmospheric Pressure 
Proceedings of the 9th International Symposium on Advanced Fluid Information and 
Transdisciplinary Fluid Integration, pp.92-93, (2009) 

10. Takehiko Sato, Masanobu Oizumi, Takashi Miyahara and Tatsuyuki Nakatani 
Development of Bubble Generation Method by Plasma 
Proceedings of the 9th International Symposium on Advanced Fluid Information and 
Transdisciplinary Fluid Integration, pp.102-103, (2009) 

11. ,  
OH  

19 2009 , No.09-13, 281-282 , (2009) 
12.  

 
, 33-36 , (2009) 

13.  
 



－246－

33 ’09, 111-112 , (2009) 
14.  

 
2009 , 287-288 , (2009) 

15.  
 

2009 , No.09-33, 101-102 , (2009) 
16. , , , , R. Pompl, B. Steffes, G. E. Morfill 

 

, 191-193 , (2009) 
17. , , ,  

 

, 202-206 , (2009) 
18. ,  

 

, 223-226 , (2009) 

21 1 12  
, , (2009.6.15) 



－247－

 
21 COE  

(SPring-8)
 

 

International Workshop on Fracture and Reliability of Energy Power Plants 
Fracture and Reliability Research Institute, Graduate School of Engineering, Tohoku 
University 

   
2009.6.4 2009.6.5 

  General Chair 
 

The ASME Pacific Rim Technical Conference and Exhibition on Integration and 
Packaging of Micro, Nano, and Electronic Systems  
ASME 

   
2009.7.19 2009.7.23 

    Track Chair & International Technical Committee 
 

International Microsystems, Packaging, Assembly and Circuits Technology (IMPACT) 
conference 
IEEE 

   
2009.10.21 2009.10.23 

  International Technical Committee 
 

Miniworkshop on Materials Science for Gas Turbine Systems 
Ecole des Mines de Paris, Tohoku University 

   
2009.11.2 2009.11.3 

  General Chair 
 
 
 
 

 
 



－248－

  39  
MEMS  

  2009.7.13 
 

  Ecole-des-Mines-de-Paris-Tohoku Miniworkshop on Materials Science for Gas Turbine 
Systems 
Nondestructive Evaluation of Creep and Fatigue Damages in NI-base Siperalloys Uisng 
a Scanning Laser Microscope 

  2009.11.3 
 

  International Conference on Electronic Packaging (ICEP2009) 
Effect of the Growth of the Intermetallic Compounds on the reliability of lead-free fine 
bump joints 

  2009.4.14 
 

  International Workshop on Fracture and Reliability of Energy Power Plants 
NDE & T for Ni-base superalloy using a scanning blue laser microscope 

  2009.6.5 
 

  The ASME Pacific Rim Technical Conference and Exhibition on Integration and 
Packaging of Micro, Nano, and Electronic Systems 
Control of the Growth of the Intermetallic Compound for mechanical and electrical 
reliability of fine bump joints 

  2009.7.22 
 

  International Conference on Fracture and Damage Mechanics 2009 
Creep and fatigue damages of Ni-base- superalloy caused by strain-induced anisotropic 
diffusion of component elements 

  2009.9.9 
 

  IEEE International Conf. on Electronic Materials and Packaging 2009 
Effect of Micro-Texture of Electroplated Copper Thin Flms on Their Mechanical and 
Electrical Properties 

  2009.10.24 
 

 
1  

IEEE Best 
Paper (Student Category)  

 

2  
1450 1700

ASME Best Poster  



－249－

3  
21

In-situ IEEE Best Student Paper
 

 

4  

 
 

 

1  
 

2  
 

3  
 

 

1    
A Study of Assembly Methods and Underfill Materials for High Performance Flip Chip 
Packages  

2    
The Effec t of Stress Rate on Hydrogen Concentration Around a Crack Tip and its Mechanical 
Control for Steels  

 

1   
Study of Evaluating the Dominant Factor for Electromigration in High Purities Al Film 
Deposited by Sputtering  

2   
 

3   
 

4   
 

5   
 

6   
 

7   
 

8   
 

 
 



－250－

21 1 12  
Naokazu MURATA, Kinji TAMAKAWA, Ken SUZUKI, and Hideo MIURA “Fatigue Strength of 
Electroplated Copper Thin Films under Uni-Axial Stress”, Journal of Solid Mechanics and 
Materials Engineering, Vol.3 No.3, (2009), pp. 498-506.  

2.  Ken SUZUKI, Hiroyuki ITO, Tatsuya INOUE, and Hideo MIURA, “Creep Damage Process of 
Ni-Base Superalloy Caused by Stress-Induced Anisotoropic Atomic Diffusion” , Journal of Solid 
Mechanics and Materials Engineering, Vol.3 No.3(2009), pp. 487-497.  

3.  Hideo Miura, Kuniaki Akahoshi, Ken Suzuki, ”Nondestructive evaluation of creep and fatigue 
damages in nickel-base superalloys using a scanning blue laser microscope”, NDT&E 
International, Vol. 42, No. 3, (2009), pp. 188-192. 

4.  Seongcheol Jeong, Ken Suzuki, and Hideo Miura “Effect of the Formation of the Intermetallic 
Compounds between a Tin Bump and an Electroplated Copper Thin Film on both Mechanical 
and Electrical Properties of the Jointed Structures”, Proceedings of International Conference on 
Electronics Packaging (2009), pp. 339-344. 

5.  Hideo Miura, Ken Suzuki, Yuta Ito, Seiji Samukawa, Tomonori Kubota, Toru Ikonma, Hideki 
Yoshikawa, Shigenori Ueda, Yoshiyuki Yamashita, and Keisuke Kobayashi, “Degradation of 
Interface Integrity Between a High-k Dielectric Thin Film and a Gate Electrode Due To Excess 
Oxygen in the Film”, Proc. of 2009 IEEE International Reliability Physics Symposium, (2009), 
pp. 376-381. 

6.  H.Kishi, T.Sasaki, A.Kaisumi, K.Suzuki, and H.Miura, “Packaging Stress-Induced Shifts of the 
Electronics and Optical Characteristics of Thin Film Devices Used for Opto-Electronic 
Hybrid-Integrated Modules”, Proceedings of International Conference on Electronics Packaging 
2009, (2009), pp. 907-910. 

7.  N.Murata, K.Tamakawa, K.Suzuki, and H.Miura, “Thermal History Dependence of Mechanical 
Properties of Electroplated Copper Thin Films Used for Thin Film Interconnection”, Proceedings 
of International Conference on Electronics Packaging 2009, (2009), pp. 911-914. 

8.  
A Vol. 75 NO. 755 2009 pp. 823-830. 

9.  
A Vol. 75 NO. 755 2009

pp. 831-838. 
10. Naokazu Murata, Kinji Tamakawa, Ken Suzuki, Hideo Miura, “MICRO TEXTURE

DEPENDENCE OF MECHANICAL PROPERTIES OF ELECTROPLATED COPPER THIN
FILMS USED FOR THIN FILM INTERCONNECTION”, Proceedings of the ASME 2009 Inter 
PACK Conference, No.InterPACK2009-89079, (2009), pp. 1-6(CDROM). 

11. Hiroki Kishi, Takuya Sasaki, Nobuki Ueta, Ken Suzuki, and Hideo Miura, “IN-LINE 
EVALUTION METHOD OF THE INTRINSIC STRESS OF THIN FILMS USED FOR 
TRANSISTOR STRUCTURES”, Proceedings of the ASME 2009 Inter PACK Conference, No. 
InterPACK2009-89145, (2009), pp. 1-6(CDROM). 

12. Katsuya Osaki, Hideki Fuji, Masato Onishi, Ken Suzuki, Hideo Miura, “REMOTE STRAIN 
MEASUREMENT BY MULTI-WALLED CARBON NANOTUBE-DISPERSED RESIN”, 
Proceedings of the ASME 2009 Inter PACK Conference, No. InterPACK2009-89145, (2009), pp. 
1-6(CDROM). 

13. Hideo Miura, Ken Suzuki, Hiroyuki Ito, and Tatsuya Inoue,  “Creep and fatigue damages of 
Ni-base-superalloy caused by strain-induced anisotropic diffusion of component elements”, 
Advances in Fracture and Damage Mechanics 8, Key Engineering Materials, Vols. 417-418, 
(2010), pp. 261-264. 

14. K.Suzuki, K.Imasaki, Y.Ito and H.Miura, “Strain Dependence of Dielectric Properties and 
Reliability of High-k Thin Films”, 2009 International Conference on Simulation of 
Semiconductor Processes and Devices, (2009), pp.59-62. 

15. Tatsuya Inoue, Ken Suzuki, and Hideo Miura, “Quantum Chemical Molecular Dynamics Study of 
Degradation Mechanism of Interface Integrity between a HfO2 Thin Film and a Metal Gate 
Electrode”, 2009 International Conference on Simulation of Semiconductor Processes and 



－251－

Devices, (2009), pp. 198-201. 
16. 

VOL. 58 No. 10 2009 pp. 827-832  
17. 

Vol. 12 No.7 2009 pp. 623-628  
18. , ,  

Vol. 10 No. 12 2009 pp. 46-53. 
19. Seongcheol Jeong, Naokazu Murata, Yuki Sato, Ken Suzuki and Hideo Miura,  “Effect of the 

Formation of the Intermetallic Compounds between a Tin Bump and an Electroplated Copper 
Thin Film on both the Mechanical and Electrical Properties of the Jointed Structures”, 
Transactions of The Japan Institute of Electronics Packaging, Vol. 2, No. 1, (2009), pp. 91-98. 

 
 

21 1 12  
1  Journal of Solid Mechanics and Materials Engineering 
2  NDT&E International 

 
4  Transactions of The Japan Institute of Electronics Packaging  
5   
 

 
21 1 12  

1  Naokazu MURATA, Kinji TAMAKAWA, Ken SUZUKI, and Hideo MIURA “Fatigue Strength of 
Electroplated Copper Thin Films under Uni-Axial Stress”, Journal of Solid Mechanics and 
Materials Engineering, Vol.3 No.3, (2009), pp. 498-506. 

2  N.Murata, K.Tamakawa, K.Suzuki, and H.Miura, “Thermal History Dependence of Mechanical 
Properties of Electroplated Copper Thin Films Used for Thin Film Interconnection”, Proceedings 
of International Conference on Electronics Packaging 2009, (2009), pp. 911-914. 

3  
A Vol. 75 NO. 755 2009 pp. 823-830. 

4  
A Vol. 75 NO. 755 2009

pp. 831-838. 
5  Naokazu Murata, Kinji Tamakawa, Ken Suzuki, Hideo Miura, “MICRO TEXTURE

DEPENDENCE OF MECHANICAL PROPERTIES OF ELECTROPLATED COPPER THIN
FILMS USED FOR THIN FILM INTERCONNECTION”, Proceedings of the ASME 2009 Inter 
PACK Conference, No.InterPACK2009-89079, (2009), pp. 1-6(CDROM). 

6  Hiroki Kishi, Takuya Sasaki, Nobuki Ueta, Ken Suzuki, and Hideo Miura, “IN-LINE 
EVALUTION METHOD OF THE INTRINSIC STRESS OF THIN FILMS USED FOR 
TRANSISTOR STRUCTURES”, Proceedings of the ASME 2009 Inter PACK Conference, No. 
InterPACK2009-89145, (2009), pp. 1-6(CDROM). 

7  Naoyuki Kofuji and Hideo Miura, “Mechanism of Mask Distortion during Resist Trimming”, 
Extended Abstracts of the 2009 International Conference on Solid State Devices and Materials, 
(2009), pp. 342-343. 

8  
VOL. 58 No. 10 2009 pp. 827-832  

9  
Vol. 12 No.7 2009 pp. 623-628  

10 , ,  
Vol. 10 No. 12 2009 pp. 46-53. 

11 Seongcheol Jeong, Naokazu Murata, Yuki Sato, Ken Suzuki and Hideo Miura,  “Effect of the 
Formation of the Intermetallic Compounds between a Tin Bump and an Electroplated Copper 
Thin Film on both the Mechanical and Electrical Properties of the Jointed Structures”, 



－252－

Transactions of The Japan Institute of Electronics Packaging, Vol. 2, No. 1, (2009), pp. 91-98. 
 

 
21 1 12  

 
   
   2009.3.6 

 
 

   
  2009.3.18 

 
 

  2008  
  2009.3.25 

 
Hiroki Kishi 

  Best Poster Award of ASME INTERNATIONAL InterPACK ’09 
  2009.7.22 

 
Hiroki Kishi 

  Best Student Paper Award of IMPACT Conference 2009 International 3D IC Conference 
  2009.10. 22 

 
Naokazu Murata 

  Best Paper Award of IEEE EMAP 2009 
  2009.12.3 

 
 

 
   
  2009.3.25 

 
 
 



－253－

H. Sai, Y. Kanamori, K. Watanabe, H. Yugami 
Spectral Control of Thermal Radiation by Metallic Surface Relief Gratings 

2009 MRS Spring Meeting, San Francisco,USA 
Apr. 15, 2009  

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

E-mail: h_yugami@energy.mech.tohoku.ac.jp 

: 022 ( 795 ) 6924



－254－

1.   
 

2.   
High Temperature Function Design of Conductive Oxide by Composition Control (

)  
3.   

Oxygen Nonstoichiometry and Electronic Conduction Mechanism of Layered Perovskite-Type 
Oxides ( )  

4. Mehdi Baneshi 
A Study of Radiative Heat Transfer in Nano-Micro Scale Particulate Media (  

)  
5.   

Molecular Dynamics Study of Transport Characteristics of Momentum and Thermal Energy in 
Lipid Bilayer Membranes (

)  
6.   

Theoretical and Experimental Studies of the Correlation Functions in Supercooled Liquids near 
the Glass Transition (

)  

1.  
Si GaN  

2.  
 

3.  
B  

4.  
 

5.  
 

6.  
 

7.  
 

8.  
 

9.  
 

10.  
 

11.  
 

 

21 1 12  
1. K. Sato, K. Suzuki, K. Yashiro, T. Kawada, H. Yugami, T. Hashida, A. Atkinson, and J. Mizusaki,  

“Effect of Y2O3 addition on the conductivity and elastic modulus of (CeO2)1 - x(YO1.5)x. 
Solid State Ionics,180(20-22),1220-1225,(2009)  



－255－

2. Y. Nagao, N. Naito, F. Iguchi, N. Sata, and H. Yugami, 
“Synthesis of oligomeric poly [(1,2-propanediamine)-alt-(oxalic acid)] and anomalous proton 
conductivities of the thin films.” 
Solid State Ionics,180(6-8),589-591,(2009)  

3. F. Iguchi, T. Tsurui, N. Sata, Y. Nagao, and H. Yugami, 
“The relationship between chemical composition distributions and specific grain boundary 
conductivity in Y-doped BaZrO3 proton conductors.” 
Solid State Ionics,180(6-8),563-568,(2009)  

4. Y. Nagao, N. Naito, F. Iguchi, N. Sata, H. Yugami, 
“Proton Conductivity of Oligomeric Poly[(1,2-Propanediamine)-alt-(Oxalic Acid) Thin Films on 
Al2.O3 Substrates.” 
e-Journal of Surface Science and Nanotechnology,7,530-532,(2009)  

5. Takahashi, T., Iguchi, F., Yugami, H., Esashi, M., Tanaka, S., 
“Deposition and microfabrication of Gd-doped CeO2 for micro SOFC operating at low 
temperature.” 
Nihon Kikai Gakkai Ronbunshu, B Hen/Transactions of the Japan Society of Mechanical 
Engineers, Part B 75 (751), pp. 524-526,(2009) 

6. J. Liu, and H. Yugami, 
“The status of solid oxide fuel cell technology.” 
IEEJ Transactions on Electrical and Electronic Engineering,4(1),3-3,(2009)  

7. Y. Nagao, F. Iguchi, N. Sata, and H. Yugami, 
“Synthesis and proton transport property of poly(aspartic acid) thin film on SiO2 substrate.” 
Solid State Ionics, in press,(2009)  

8. F. Iguchi, Masafumi Nagai, Noriko Sata , Hiroo Yugami, 
“Fabrication and Generation of Intermediate Temperature Operating SOFC based on Y-doped 
BaZrO3 Proton Conducting Oxides” 
ECS Transactions Solid Oxide Fuel Cells 11 (SOFC-XI), 25, pp1759-pp1766. (2009)  

9. T. Kawada, Satoshi Watanabe , Shin-ichi Hashimoto , Tadashi Sakamoto , Atsushi Unemoto , 
Mao Kurumatani , Kazuhisa Sato , Fumitada Iguchi , Keiji Yashiro , Koji Amezawa , Kenjiro 
Terada , Momoji Kubo , Hiroo Yugami , Toshiyuki Hashida , Junichiro Mizusaki, 
“Classification of Mechanical Failure in SOFC and Strategy for Evaluation of Operational 
Margin.” 
ECS Transactions Solid Oxide Fuel Cells 11 (SOFC-XI), 25, pp467-pp472. (2009) 

10. K. Amezawa Toshiaki Ina , Yuki Orikasa , Atsushi Unemoto , Hidetaka Watanabe , Fumitada 
Iguchi , Yasuko Terada , Tomokazu Fukutsuka , Tatsuya Kawada , Hiroo Yugami , Yoshiharu 
Uchimoto, 
“Investigation on Oxygen Potential Distribution in a ZrO2-Based Solid Electrolyte by Using 
In-Situ Micro XAS Technique.” 
ECS Transactions Solid Oxide Fuel Cells 11 (SOFC-XI), 25, pp345-pp348. (2009)  

1. N. Sata, S. Tamura, Y. Nohara, Y. Nagao, T. Higuchi, A. Miura, M. Sakuma, F. Iguchi, H. 
Yugami, 
“Electronic Structure of SrZrO3 Thin Films Fabricated by a Novel PLD-Process.” 
Institute for Solid State Physics activity report of synchrotron radiation laboratory, pp.8-9, (2009) 

21 1 12
1. Solid State Ionics 
2. ECS Transactions 
3. Japanese Journal of Applied Physics 
4. e-Journal of Surface Science and Nanotechnology 
5. Institute for Solid State Physics activity report of synchrotron radiation laboratory  



－256－

21 1 12  
1.  

 
 2009 2009 9 14  

21 1 12  
    
  2009.3 2010.3 

 
  2009   
  2010.3 

 

21 1 12  
 

  2009  
  2010 3  

 
 

   
  2010 3  

21 1 12  
 

 
 

H21~H24 
 

 
 

 
H21~H22 



－257－

DSMC
DSMC

 

The Sixth International Conference on Flow Dynamics 
   

2009.11.4  2009.11.6 
Organizing Committee Member 

2009  
   

2009.9.13  2009.9.16 
OS  

 

 

21 1 12  
1. T. Koido, D. Ito, T. Tokumasu, K. Tomarikawa and S. Yonemura 

A Molecular Dynamics Study of the Effect of Incident Angle on Dissociation Probability of H2/D2 
- Pt(111) System 
216th ECS Meeting, (2009), to be published in ECS Transactions.  



－258－

21 1 12  
1. S. Yonemura, S. Isono, M. Yamaguchi, T. Takeno, H. Miki and T. Takagi  

Mechanism of a Molecular Gas-Film Lubrication of Micro-Structured Surface 
Proceedings of the Ninth International Symposium on Advanced Fluid Information and 
Transdiciplinary Fluid Integration, (2009), pp.124-125.  

2. S. Yonemura, S. Isono, M. Yamaguchi, T. Takeno, H. Miki and T. Takagi  
A Molecular Gas-Film Lubrication Expressed in Micro Gas Flow 
Proceedings of the Sixth International Conference on Flow Dynamics, (2009), p.584.  

3. M. Ivanov, S. Yonemura, Y. Bondar and D. Khotyanovsky  
Investigation of Hypersonic Flows about Leading Edges of Small Bluntness (Invited) 
Proceedings of the Ninth International Symposium on Advanced Fluid Information and 
Transdiciplinary Fluid Integration, (2009), pp.36-37.  

4. V. L. Saveliev, S. A. Filko, K. Tomarikawa and S. Yonemura  
Kinetic Force Method for Rarefied Gas Flows 
Proceedings of the Ninth International Symposium on Advanced Fluid Information and 
Transdiciplinary Fluid Integration, (2009), pp.104-105.  

5. S. Isono, S. Yonemura, M. Yamaguchi, T. Takeno, H. Miki and T. Takagi  
A Gas Lubrication Expressed at the Micro- and Nanoscales 
10th Workshop on Fine Particle Plasmas, (2009), p. 35.  

6. ,  , , ,  
 

2009 , Vol.8, (2009), pp.125-126.  
7. ,  , , ,  

 
23 , (2009), p.217.  

8.  
 

NEWDLAMOND, Vol.94, (2009), pp.38-39. 

21 1 12  
1. Mechanism of a Molecular Gas-Film Lubrication of Micro-Structured Surface  

S. Yonemura, S. Isono, M. Yamaguchi, T. Takeno, H. Miki and T. Takagi 
Proceedings of the Ninth International Symposium on Advanced Fluid Information and 
Transdiciplinary Fluid Integration, pp.124-125, (2009).  

2. A Molecular Gas-Film Lubrication Expressed in Micro Gas Flow  
S. Yonemura, S. Isono, M. Yamaguchi, T. Takeno, H. Miki and T. Takagi 
Proceedings of the Sixth International Conference on Flow Dynamics, p.584, (2009).  

3. A Gas Lubrication Expressed at the Micro- and Nanoscales 
S. Isono, S. Yonemura, M. Yamaguchi, T. Takeno, H. Miki and T. Takagi 
10th Workshop on Fine Particle Plasmas, p. 35, (2009).  

4.   
,  , , ,  

2009 , Vol.8, pp.125-126, (2009).  
5.   

,  , , ,  
23 , p.217, (2009).  

 



－259－

Sixth International Conference on Flow Dynamics 
COE  

   
2009.11.4  2009.11.6 
Organizing Committee 

 
Second International Symposium on Expriment-Integrated Computational Chemistry on 
Multiscale Fluidics (ECCMF2) 

COE  
   

2010.2.23  2010.2.24 
Chair 

 
22 3 JAXA

 
 

 
(MD)

(FEM)



－260－

FEM
(DLC) MD

FEM
DLC

 
 

 
5,000

Tight-binding “Colors”

PC X

 
 

21 1 12  
1. Abdul Rajjak Shaikh, Riadh Sahnoun, Ewa Broclawik, Michihisa Koyama, Hideyuki Tsuboi, 

Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, Momoji Kubo, Carlos A. Del Carpio, and 
Akira Miyamoto, “Quantum Chemical Studies for Oxidation of Morpholine by Cytochrome 
P450,” Journal of Inorganic Biochemistry, 103(1), 20–27, (2009). 

2. Hiromitsu Takaba, Ai Sagawa, Miki Sato, Seika Ouchi, Yuko Yoshida, Yukie Hayashi, Emi Sato, 
Kenji Inaba, Riadh Sahnoun, Michihisa Koyama, Hideyuki Tsuboi, Nozomu Hatakeyama, Akira 
Endou, Momoji Kubo, Carlos A. Del Carpio, Yasuo Kitou, Emi Makino, Norikazu Hosokawa, Jun 
Hasegawa, Shoichi Onda, and Akira Miyamoto, “Multi-Level Simulation Study of Crystal 
Growth and Defect Formation Processes in SiC,” Materials Science Forum, 600–603, 131–134, 
(2009).  

3. Hideyuki Tsuboi, Megumi Kabasawa, Seika Ouchi, Miki Sato, Riadh Sahnoun, Michihisa 
Koyama, Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, Momoj Kubo, Carlos A. Del 
Carpio, Yasuo Kitou, Emi Makino, Norikazu Hosokawa, Jun Hasegawa, Shoichi Onda, and 
Akira Miyamoto, “Computational Evaluation of Electrical Conductivity on SiC and The 
Influence of Crystal Defects,” Materials Science Forum, 600–603, 497–500, (2009).  

4. Hideyuki Tsuboi, Asami Kato, Hiromi Sato, Humie Hasekura, Saori Oda, Arnubhiram Chutia, 
Chen Lv, Zigang Zhu, Ryuji Miura, Ai Suzuki, Riadh Sahnoun, Michihisa Koyama, Nozomu 
Hatakeyama, Akira Endou, Hiromitsu Takaba, Carlos A. Del Carpio, Ramesh C. Deka, Momoji 
Kubo, and Akira Miyamoto, “Development of a Multi-Scale Electromigration Simulator Based on 
a Combination of UA-QCMD and KMC Methods. Application to Cu Interconnects Lifetime 
Simulation,” Japanese Journal of the Applied Physics, 48(4), 04C020(6 Pages), (2009).  

5. Akira Endou, Hiroaki Onuma, Hiromi Kikuchi, Itaru Yamashita, Kazumi Serizawa, Kenji Inaba, 
Ryo Sato, Michihisa Koyama, Hideyuki Tsuboi, Nozomu Hatakeyama, Hiromitsu Takaba, Carlos 
A. Del Carpio, Momoji Kubo, Hiroshi Kajiyama, and Akira Miyamoto, “A Theoretical Study of 
Initial Deposition Processes of Mg on MgO: A Novel Quantum Chemical Molecular Dynamics 
Approach,” Japanese Journal of the Applied Physics, 48(4), 04C126(4 Pages), (2009).  

6. Kazumi Serizawa, Hiroaki Onuma, Hiromi Kikuchi, Masaki Kitagaki, Itaru Yamashita, Ai 
Suzuki, Riadh Sahnoun, Michihisa Koyama, Hideyuki Tsuboi, Nozomu Hatakeyama, Akira 
Endou, Hiromitsu Takaba, Carlos A. Del Carpio, Momoji Kubo, Hiroshi Kajiyama, and Akira 
Miyamoto, “Novel Method Based on Quantum Chemistry for Calculation of Ion Induced 
Secondary Electron Emission Coefficient of MgO Surfaces,” Japanese Journal of the Applied 
Physics, 48(4), 04C145(5 Pages), (2009).  

7. Kei Ogiya, Chen Lv, Ai Suzuki, Riadh Sahnoun, Michihisa Koyama, Hideyuki Tsuboi, Nozomu 
Hatakeyama, Akira Endou, Hiromitsu Takaba, Carlos A. Del Carpio, Ramesh C. Deka, Momoji 
Kubo, and Akira Miyamoto, “Simulation of Electron Diffusion in TiO2 Porous Structures in 
Dye-Sensitized Solar Cells,” Japanese Journal of the Applied Physics, 48(4), 04C166(5 Pages), 
(2009).  



－261－

8. Md. Khorshed Alam, Farouq Ahmed, Katsuyoshi Nakamura, Ai Suzuki, Riadh Sahnoun, 
Hideyuki Tsuboi, Michihisa Koyama, Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, 
Carlos A. Del Carpio, Momoji Kubo, and Akira Miyamoto, “Study of Carbon Monoxide Oxidation 
on CeO2(111) using Ultra Accelerated Quantum Chemical Molecular Dynamics,” Journal of 
Physical Chemistry C, 113(18), 7723–7727, (2009).  

9. Hideyuki Tsuboi, Arnabhiram Chutia, Chen Lv, Zigang Zhu, Hiroaki Onuma, Ryuji Miura, Ai 
Suzuki, Riadh Sahnoun, Michihisa Koyama, Nozomu Hatakeyama, Akira Endou, Hiromitsu 
Takaba, Carlos A. Del Carpio, Ramesh C. Deka, Momoji Kubo, and Akira Miyamoto, “An 
Electrical Conductivity Prediction Simulator Based on TB-QCMD and KMC. System 
Development and Applications,” Journal of Molecular Structure: THEOCHEM, 903, 11–22, 
(2009).  

10. Hema Malani, Shigekazu Hayashi, Ai Suzuki, Riadh Sahnoun, Hideyuki Tsuboi, Michihisa 
Koyama, Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, Momoji Kubo, Carlos A. Del 
Carpio, and Akira Miyamoto, “Ultra Accelerated Quantum Chemical Molecular Dynamics Study 
on Ethylene Polymerization Reaction Using CpSiH2NHTiCl2—Constrained Geometry Catalyst,” 
Topics in Catalysis, 52(6–7), 724–730, (2009).  

11. Mohamed Ismael, Riadh Sahnoun, Ai Suzuki, Michihisa Koyama, Hideyuki Tsuboi, Nozomu 
Hatakeyama, Akira Endou, Hiromitsu Takaba, Momoji Kubo, Carlos A. Del Carpio, Shinkichi 
Shimizu, and Akira Miyamoto, “A DFT Study on the Carbamates Formation through the 
Absorption of CO2 by AMP,” International Journal of Greenhouse Gas Control, 3(5), 612–616, 
(2009).  

12. Zhigang Zhu, Ramesh C. Deka, Arunabhiram Chutia, Riadh Sahnoun, Hideyuki Tsuboi, 
Michihisa Koyama, Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, Carlos A. Del 
Carpio, Momoji Kubo, and Akira Miyamoto, “Enhanced Gas-Sensing Behaviour of Ru Doped 
SnO2 Surface: A Periodic Density Functional Approach,” Journal of Physics and Chemistry of 
Solids, 70(9), 1248–1255, (2009). 

13. Farouq Ahmed, Md. Khorshed Alam, Ai Suzuki, Michihisa Koyama, Hideyuki Tsuboi, Nozomu 
Hatakeyama, Akira Endou, Hiromitsu Takaba, Carlos A. Del Carpio, Momoji Kubo, and Akira 
Miyamoto, “Dynamics of Hydrogen Spillover on Pt/ -Al2O3 Catalyst Surface: A Quantum 
Chemical Molecular Dynamics Study,” Journal of Physical Chemistry C, 113(35), 15676–15683, 
(2009).  

14. Ai Suzuki, Katsuyoshi Nakamura, Ryo Sato, Kotaro Okushi, Hideyuki Tsuboi, Nozomu 
Hatakeyama, Akira Endou, Hiromitsu Takaba, Momoji Kubo, Mark C. Williams, and Akira 
Miyamoto, “Multi-Scale Theoretical Study of Support Effect on Sintering Dynamics of Pt,” 
Surface Science, 603(20), 3049–3056, (2009).  

15. Carlos A. Del Carpio, Mihai Lulian Florea, Ai Suzuki, Hideyuki Tsuboi, Nozomu Hatakeyama, 
Akira Endou, Hiromitsu Takaba, Eiichiro Ichiishi, and Akira Miyamoto, “A Graph Theoretical 
Approach for Assessing Bio-Macromolecular Complex Structural Stability,” Journal of Molecular 
Modeling, 15(11), 1349–1370, (2009).  

16. Tasuku Onodera, Takanori Kuriaki, Yusuke Morita, Ai Suzuki, Michihisa Koyama, Hideyuki 
Tsuboi, Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, Carlos A. Del Carpio, Momoji 
Kubo, Clotilde Minfray, Jean-Michel Martin, and Akira Miyamoto, “Influence of Nanometer 
Scale Film Structure of ZDDP Tribofilm on its Mechanical Properties: A Computational 
Chemistry Study,” Applied Surface Science, 256(4), 976–979, (2009).  

17. Ai Suzuki, Katsuyoshi Nakamura, Ryo Sato, Kotaro Okushi, Hideyuki Tsuboi, Nozomu 
Hatakeyama, Akira Endou, Hiromitsu Takaba, Carlos A. Del Carpio, Momoji Kubo, and Akira 
Miyamoto, “Development and Application of Sintering Dynamics Simulation for Automotive 
Catalyst,” Topics in Catalysis, 52(13–20), 1852–1855, (2009). 

18. Tasuku Onodera, Yusuke Morita, Ai Suzuki, Michihisa Koyama, Hideyuki Tsuboi, Nozomu 
Hatakeyama, Akira Endou, Hiromitsu Takaba, Momoji Kubo, Fabrice Dassenoy, Clotilde 
Minfray, Lucile Joly-Pottuz, Jean-Michel Martin, and Akira Miyamoto, “A Computational 
Chemistry Study on Friction of h-MoS2. Part I. Mechanism of Single Sheet Lubrication,” Journal 
of Physical Chemistry B, 113(52), 16526–16536, (2009).  
 



－262－

21 1 12
1. Journal of Inorganic Biochemistry 
2. Materials Science Forum 
3. Japanese Journal of the Applied Physics 
4. Journal of Physical Chemistry C 
5. Journal of Molecular Structure: THEOCHEM 
6. Topics in Catalysis 
7. International Journal of Greenhouse Gas Control 
8. Journal of Physics and Chemistry of Solids 
9. Surface Science 
10. Journal of Molecular Modeling 
11. Applied Surface Science 
12. Journal of Physical Chemistry B  

21 1 12  
1. Nozomu Hatakeyama, Hokuto Hata, Mari Onodera, Yukie Hayashi, Yusuke Sato, Kotaro Okushi, 

Ryuji Miura, Ai Suzuki, Hideyuki Tsuboi, Akira Endou, Hiromitsu Takaba, Momoji Kubo, Toshio 
Sakai, Takeshi Endo, Hideki Sakai, Masahiko Abe, Naoto Hanyu, Hiroshi Fukui, Eiko 
Yamamoto, Naokiyo Koshikawa, and Akira Miyamoto, “Influence Analysis of Marangoni 
Convection on Nanoskeleton Formation,” Journal of The Japan Society of Microgravity 
Application, 26(4), 102, (2009).  

2. Nozomu Hatakeyama, Kotaro Okushi, Mari Onodera, Yukie Hayashi, Yusuke Sato, Hokuto Hata, 
Ryuji Miura, Ai Suzuki, Hideyuki Tsuboi, Akira Endou, Hiromitsu Takaba, Momoji Kubo, Toshio 
Sakai, Takeshi Endo, Hideki Sakai, Masahiko Abe, Naoto Hanyu, Hiroshi Fukui, Eiko 
Yamamoto, Naokiyo Koshikawa, and Akira Miyamoto, “Multiscale Simulation Based on 
Experimental-Integrated Computational Chemistry for Nanoskeleton Synthesis,” Journal of 
The Japan Society of Microgravity Application, 26(4), 103, (2009).  

21 1 12  
1. “Quantum Chemical Studies for Oxidation of Morpholine by Cytochrome P450,” Abdul Rajjak 

Shaikh, Riadh Sahnoun, Ewa Broclawik, Michihisa Koyama, Hideyuki Tsuboi, Nozomu 
Hatakeyama, Akira Endou, Hiromitsu Takaba, Momoji Kubo, Carlos A. Del Carpio, and Akira 
Miyamoto, Journal of Inorganic Biochemistry, 1103(1), 20-27, (2009). 

2. “Development of a Multi-Scale Electromigration Simulator Based on a Combination of 
UA-QCMD and KMC Methods. Application to Cu Interconnects Lifetime Simulation,” Hideyuki 
Tsuboi, Asami Kato, Hiromi Sato, Humie Hasekura, Saori Oda, Arnubhiram Chutia, Chen Lv, 
Zigang Zhu, Ryuji Miura, Ai Suzuki, Riadh Sahnoun, Michihisa Koyama, Nozomu Hatakeyama, 
Akira Endou, Hiromitsu Takaba, Carlos A. Del Carpio, Ramesh C. Deka, Momoji Kubo, and 
Akira Miyamoto, Japanese Journal of the Applied Physics, 448(4), 04C020(6 Pages), (2009). 

3. “A Theoretical Study of Initial Deposition Processes of Mg on MgO: A Novel Quantum Chemical 
Molecular Dynamics Approach,” Akira Endou, Hiroaki Onuma, Hiromi Kikuchi, Itaru Yamashita, 
Kazumi Serizawa, Kenji Inaba, Ryo Sato, Michihisa Koyama, Hideyuki Tsuboi, Nozomu 
Hatakeyama, Hiromitsu Takaba, Carlos A. Del Carpio, Momoji Kubo, Hiroshi Kajiyama, and 
Akira Miyamoto, Japanese Journal of the Applied Physics, 448(4), 04C126(4 Pages), (2009). 

4. “Novel Method Based on Quantum Chemistry for Calculation of Ion Induced Secondary Electron 
Emission Coefficient of MgO Surfaces,” Kazumi Serizawa, Hiroaki Onuma, Hiromi Kikuchi, 
Masaki Kitagaki, Itaru Yamashita, Ai Suzuki, Riadh Sahnoun, Michihisa Koyama, Hideyuki 
Tsuboi, Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, Carlos A. Del Carpio, Momoji 
Kubo, Hiroshi Kajiyama, and Akira Miyamoto, Japanese Journal of the Applied Physics, 448(4), 
04C145(5 Pages), (2009). 
 



－263－

5. “Simulation of Electron Diffusion in TiO2 Porous Structures in Dye-Sensitized Solar Cells,” Kei 
Ogiya, Chen Lv, Ai Suzuki, Riadh Sahnoun, Michihisa Koyama, Hideyuki Tsuboi, Nozomu 
Hatakeyama, Akira Endou, Hiromitsu Takaba, Carlos A. Del Carpio, Ramesh C. Deka, Momoji 
Kubo, and Akira Miyamoto, Japanese Journal of the Applied Physics, 448(4), 04C166(5 Pages), 
(2009). 

6. “Study of Carbon Monoxide Oxidation on CeO2(111) using Ultra Accelerated Quantum Chemical 
Molecular Dynamics,” Md. Khorshed Alam, Farouq Ahmed, Katsuyoshi Nakamura, Ai Suzuki, 
Riadh Sahnoun, Hideyuki Tsuboi, Michihisa Koyama, Nozomu Hatakeyama, Akira Endou, 
Hiromitsu Takaba, Carlos A. Del Carpio, Momoji Kubo, and Akira Miyamoto, Journal of Physical 
Chemistry C, 1113(18), 7723-7727, (2009). 

7. “An Electrical Conductivity Prediction Simulator Based on TB-QCMD and KMC. System 
Development and Applications,” Hideyuki Tsuboi, Arnabhiram Chutia, Chen Lv, Zigang Zhu, 
Hiroaki Onuma, Ryuji Miura, Ai Suzuki, Riadh Sahnoun, Michihisa Koyama, Nozomu 
Hatakeyama, Akira Endou, Hiromitsu Takaba, Carlos A. Del Carpio, Ramesh C. Deka, Momoji 
Kubo, and Akira Miyamoto, Journal of Molecular Structure: THEOCHEM, 9903, 11-22, (2009). 

8. “Ultra Accelerated Quantum Chemical Molecular Dynamics Study on Ethylene Polymerization 
Reaction Using CpSiH2NHTiCl2—Constrained Geometry Catalyst,” Hema Malani, Shigekazu 
Hayashi, Ai Suzuki, Riadh Sahnoun, Hideyuki Tsuboi, Michihisa Koyama, Nozomu Hatakeyama, 
Akira Endou, Hiromitsu Takaba, Momoji Kubo, Carlos A. Del Carpio, and Akira Miyamoto, 
Topics in Catalysis, 552(6-7), 724-730, (2009). 

9. “A DFT Study on the Carbamates Formation through the Absorption of CO2 by AMP,” Mohamed 
Ismael, Riadh Sahnoun, Ai Suzuki, Michihisa Koyama, Hideyuki Tsuboi, Nozomu Hatakeyama, 
Akira Endou, Hiromitsu Takaba, Momoji Kubo, Carlos A. Del Carpio, Shinkichi Shimizu, and 
Akira Miyamoto, International Journal of Greenhouse Gas Control, 33(5), 612-616, (2009). 

10. “Enhanced Gas-Sensing Behaviour of Ru Doped SnO2 Surface: A Periodic Density Functional 
Approach,” Zhigang Zhu, Ramesh C. Deka, Arunabhiram Chutia, Riadh Sahnoun, Hideyuki 
Tsuboi, Michihisa Koyama, Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, Carlos A. 
Del Carpio, Momoji Kubo, Akira Miyamoto, Journal of Physics and Chemistry of Solids, 770(9), 
1248-1255, (2009). 

11. “Dynamics of Hydrogen Spillover on Pt/ -Al2O3 Catalyst Surface: A Quantum Chemical 
Molecular Dynamics Study,” Farouq Ahmed, Md. Khorshed Alam, Ai Suzuki, Michihisa Koyama, 
Hideyuki Tsuboi, Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, Carlos A. Del Carpio, 
Momoji Kubo, and Akira Miyamoto, Journal of Physical Chemistry C, 1113(35), 15676-15683, 
(2009). 

12. “Influence of Nanometer Scale Film Structure of ZDDP Tribofilm on its Mechanical Properties: A 
Computational Chemistry Study,” Tasuku Onodera, Takanori Kuriaki, Yusuke Morita, Ai Suzuki, 
Michihisa Koyama, Hideyuki Tsuboi, Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, 
Carlos A. Del Carpio, Momoji Kubo, Clotilde Minfray, Jean-Michel Martin, and Akira Miyamoto, 
Applied Surface Science, 2256(4), 976-979, (2009). 

13. “A Computational Chemistry Study on Friction of h-MoS2. Part I. Mechanism of Single Sheet 
Lubrication,” Tasuku Onodera, Yusuke Morita, Ai Suzuki, Michihisa Koyama, Hideyuki Tsuboi, 
Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, Momoji Kubo, Fabrice Dassenoy, 
Clotilde Minfray, Lucile Joly-Pottuz, Jean-Michel Martin, and Akira Miyamoto, Journal of 
Physical Chemistry B, 1113(52), 16256-16536, (2009).

21 1 12  
  

  16  
  21 5 12  

 
  

   
  21 5 22  

 



－264－

  
  Outstanding Poster Paper Award  

The Fourth East-Asia Symposium on Functional Dyes and Advanced Materials 
  21 6 4  

 
  

  Best Paper Award Surface Engineering Technical Committee of STLE 
  21 6  

 
  

  24  
  21 10 20  

 
Kamlesh Kumar Sahu 

  Outstanding Award for Short Oral 
The Sixth International Conference on Flow Dynamics 

  21 11 5  

21 1 12  
 

(DC1) 
21 4 22 3  

 
  

(DC1) 
21 4 22 3  

 
  

COE 
 

21 4 22 3  

 

 

 



－265－

GCOE

 

ELyT Lab workshop 21 3
T5

 

1. 
GCOE 2  

 

2. International Conference on Flow Dynamics (ICFD) 2009 (2009 11 4-6 ) 
”OS: Functionality Design of the Contact Dynamics”

 
 

3. 2009 5 14 -6 14 2009 6 21 -7 26

JSPS (core to core)    
 

 

4. ( )
2 1

 
 

5. ”
 (The design of conductivity and contact surface: DECO 

Laboratory)”  H20

-
 

 

6.  
 

    



－266－

”
” 4-5 6

 
 

1.  
 

 
 

 
 -

 

 
 

2. 
 Vladimir 

Khovailo 21 11 ICFD2009 Alumni Session 22
2 1  

 

3. Boyko Stoimenov 9 11
 Boyko Stoimenov Julien Fontaine  

ICFD2009 ”OS: Functionality Design of the Contact Dynamics”
22 3  Michel Belin 22

3 ELyT Lab workshop ( )
 

 

4. 

 

1. 

1. 

21 1 12  
1. T. Takeno, H. Shiota, T. Sugawara, H. Miki, T. Takagi, Highly adherent tungsten-containing 

Diamond-like Carbon (W-DLC) coating on a NiTi Shape Memory Alloy under 10% Tensile Strain, 
Diamond and Related Materilas 18, pp. 403-406 (2009).  

2. H. Miki, K. Ito, T. Sugawara, J. Fontaine, T. Takeno, M. Ruet, M. Belin, K. Adachi , T. Takagi, 
Friction and Electrical Contact Resistance of Iridium-Containing DLC Coatings for Electrically 
Conductive Tribo-Elements, Tribology Online 4, pp. 60-65, (2009).  

3. , NEWDLAMOND, 94 , pp. 



－267－

38-39, (2009). 
4. T. Takeno, S. Abe, K. Adachi, H. Miki, T. Takagi, Deposition and structural analyses of 

molybdenum-disulfide (MoS2)–amorphous hydrogenated carbon (a-C:H) composite coatings, 
Diamond and Related Materilas 18, pp. 403-406 (2009).  

5. T. Takeno, T. Komiyama, H. Miki. T. Takagi, T. Aoyama, XPS and TEM study of W-DLC/DLC 
double-layered film Thin Solid Films 517, pp. 5010-5013 (2009).  

6. T. Takagi, T. Takeno, H. Miki, Metal-Containing Diamond-Like Carbon Coating as a Smart 
Sensor, Materials Science Forum 638-642, pp. 2103-2108 (2010).  

 

21 1 12
1. Diamond and Related Materials 
2. Tribology Online 
3. Thin Solid Films 

21 1 12  
1. T. Takeno, H. Shiota, T. Sugawara, H. Miki, T. Takagi, Highly adherent tungsten-containing 

Diamond-like Carbon (W-DLC) coating on a NiTi Shape Memory Alloy under 10% Tensile Strain, 
Diamond and Related Materilas 18, pp. 403-406 (2009).  

2. H. Miki, K. Ito, T. Sugawara, J. Fontaine, T. Takeno, M. Ruet, M. Belin, K. Adachi , T. Takagi, 
Friction and Electrical Contact Resistance of Iridium-Containing DLC Coatings for Electrically 
Conductive Tribo-Elements, Tribology Online 4, pp. 60-65, (2009).  

 

 



－268－

1   

 
 

2   

 
 

3   

 
 

4   

 

1  
 

2   
SOFC  

 
 
 



－269－

21 1 12  
1. Masatsugu Oishi, Satoshi Akoshima, Keiji Yashiro, Kazuhisa Sato, Junichiro Mizusaki, Tatsuya 

Kawada 
Defect structure analysis of B-site doped perovskite-type proton conducting oxide BaCeO3 
Part1:The defect concentration of BaCe0.9M0.1O3- (M=Y and Yb) 
Solid State Ionics,180,127-131(2009) 

2. Atsushi Unemoto, Nobuyuki Hirai Atsushi Kaimai Kazuhisa Sato, Takanori Otake, Keiji 
Yashiro, Junichiro Mizusaki, Tatsuya Kawada, Tatsuya Tsuneki, Yoshinori Shirasaki, Yoshu Ota, 
Isamu Yasuda 
Surface reaction and transport kinetics of hydrogen through palladium-based membranes under 
gas co-existing with hydrogen atmospheres 
International Journal of Nuclear Hydrogen Production and Applications,2(1),55-68(2009) 

3. Takashi Nakamura, Keiji Yashiro, Kazuhisa Sato Junichiro Mizusaki 
Electronic state of exygen nonstoichiometric La2-xSrxNiO4+  at high temperatures 
PCCP (Physical Chemistry Chemical Physics),11,3055-3062(2009)  

4. Takashi Nakamura, Keiji Yashiro, Kazuhisa Sato, Junichiro Mizusaki 
Oxygen nonstoichiometry and defect equilibrium in La2-xSrxNiO4-  
Solid State Ionics,180,368-376(2009) 

5. Takashi Nakamura, Keiji Yashiro, Kazuhisa Sato, Junichiro Mizusaki 
Thermodynamic quantities and defect equilibrium in La2-xSrxNiO4+  
Journal of Solid State Chemistry,182,1121-1128(2009) 

6. Takashi Nakamura, Keiji Yashiro, Kazuhisa Sato, Junichiro Mizusaki 
Oxygen nonstoichiometry and chemical stability of Nd2-xSrxNiO4+  
Journal of Solid State Chemistry,182(6),1533-1537(2009) 

7. Fumimasa Horikiri, Kazuhisa Sato, Keiji Yashiro, Tatsuya Kawada, Junichiro Mizusaki 
Design Concept for the High Temperature Photoelectronic Devices Using SrTiO3 
Journal of The Electrochemical Society,156(7),107-113(2009) 

8. Keiji Yashiro, Takashi Nakamura, Maya Sase, Florian Hermes, Kazuhisa Sato, Tatsuya, 
Kawada, Junichiro Mizusaki 
Composite cathode of Perovskite-related oxides, (La, Sr)CoO3-  / (La, Sr)2CoO4- , for solid oxide 
fuel cells 
Electrochemical and Solid-State Letters,12(9),B135-B137(2009) 

9. Satoshi Akoshima, Masatsugu Oishi, Keiji Yashiro, Kazuhisa Sato, Junichiro Mizusaki 
Reaction kinetics on platinum electrode / yttrium-doped barium cerate interface under H2-H2O 
atmosphere 
Solid State Ionics,(2009) 

10. Kazuhisa Sato, Ken Suzuki, Keiji Yashiro, Tatsuya Kawada, Hiroo Yugami, Toshiyuki Hashida, 
Alan Atkinson, Junichiro Mizusaki 
Effect of Y2O3 addition on the conductivity and elastic modulus of (CeO2)1-x(YO1.5)x 
Solid State Ionics,180,1220-1225(2009)  

11. Takashi Nakamura, Keiji Yashiro, Kazuhisa Sato, Junichiro Mizusaki 
Defect chemical and statistical thermodynamic studies on oxygen nonstoichiometric 
Nd2-xSrxNiO4+  
Solid State Ionics,180,1406-1413(2009) 

12. Ding CS, Lin HF, Sato K, Toshiyuki H 
Synthesis of NiO-Ce0.9Gd0.1O1.95 nanocomposite powders for low-temperature solid oxide fuel cell 
anodes by co-precipitation 
SCRIPTA MATERIALIA,60(4),254-256(2009)  

13. Ding CS, Lin HF, Sato K, Yoshifumi T, Hiromichi O, Mabito I, Chiharu W, Toshiyuki H 
Preparation of Doped Ceria Electrolyte Films for SOFCs by Spray Coating Method 
OURNAL OF DISPERSION SCIENCE AND TECHNOLOGY,30(2),241-245(2009) 

14. Ken-ichi Fukui, Kazuhisa Sato, Junichiro Mizusaki, Kazumi Saito, Masahiro Kimura, Masayuki 
Numao 



－270－

Growth Analysis of Neighbor Network for Evaluation of Damage Progress 
Proc. of The 13th Pacific-Asia Conference on Knowledge Discovery and Data Mining 
(PAKDD-09) (Lecture Notes in Artificial Intelligence 5476),933-940,Thailand,Bangkok, 
(2009) 

15. Toshiyuki Hashida, Kazuhisa Sato, Yohei Takeyama, Tatsuya Kawada, Junichiro Mizusaki 
Deformation and Fracture Characteristics of Zirconia and Ceria-Based Electrolytes for SOFCs 
under Reducing Atmospheres 
ECS Transactions, 216th ECS Meeting, Solid Oxide Fuel Cells 11 (SOFC-XI),25(2), 
pp.1565-1572,Austria,Vienna,The Electrochemical Society(2009) 

16. Shota Nakayama, Shin-ichi Hashimoto, Kazuhisa Sato, Keiji Yashiro, Koji Amezawa, Junichiro 
Mizusaki 
High-Temperature Defect and Crystal Structure of Perovskite Type Oxide Ion Conductor 
La0.8Sr0.2Ga0.8Mg0.15Co0.05O3-delta 
ECS Transactions, 216th ECS Meeting, Solid Oxide Fuel Cells 11 (SOFC-XI),25(2), 
pp.1701-1708,Austria,Vienna,The Electrochemical Society(2009)  

17. Yasuhiro Fukuda, Shin-ichi Hashimoto, Kazuhisa Sato, Keiji Yashiro, Junichiro Mizusaki 
High Temperature Defect Equilibrium, Solid State Properties and Crystal Structure of 
La0.6Sr0.4Co1-yFeyO3-delta (y=0.2, 0.4, 0.6, 0.8) for Cathode of Solid Oxide Fuel Cells 
ECS Transactions, 216th ECS Meeting, Solid Oxide Fuel Cells 11 (SOFC-XI),25(2), 
pp.2375-2380,Austria,Vienna,The Electrochemical Society(2009) 

18. Takashi Nakamura, Yohei Takeyama, Satoshi Watanabe, Keiji Yashiro, Kazuhisa Sato, 
Toshiyuki Hashida, Junichiro Mizusaki 
Oxygen Nonstoichiometry, Crystal Structure, and Mechanical Properties of La2NiO4+delta 
ECS Transactions, 216th ECS Meeting, Solid Oxide Fuel Cells 11 (SOFC-XI),25(2), 
pp.2573-2580,Austria,Vienna,The Electrochemical Society(2009) 

19. Eiki Niwa, Kazuhisa Sato, Keiji Yashiro, Junichiro Mizusaki 
Conductivities and Seebeck Coefficients of donor-doped-SrTiO3 Oxide Ceramics 
ECS Transactions, 216th ECS Meeting, Solid Oxide Fuel Cells 11 (SOFC-XI),25(2), 
pp.2631-2638,Austria,Vienna,The Electrochemical Society(2009) 

20. Tatsuya Kawada, Satoshi Watanabe, Shin-ichi Hashimoto, Tadashi Sakamoto, Atsushi Unemoto, 
Mao Kurumatani, Kazuhisa Sato, Fumitada Iguchi, Keiji Yashiro, Koji Amezawa, Kenjiro 
Terada, Momoji Kubo, Hiroo Yugami, Toshiyuki Hashida, Junichiro Mizusaki 
Classification of Mechanical Failure in SOFC and Strategy for Evaluation of Operational 
Margin 
ECS Transactions, 216th ECS Meeting, Solid Oxide Fuel Cells 11 (SOFC-XI),25(2), 
pp.467-472,Austria,Vienna,The Electrochemical Society(2009)  

 

21 1 12
1. Solid State Ionics 
2. International Journal of Nuclear Hydrogen Production and Applications 
3. Physical Chemistry Chemical Physics 
4. Journal of Solid State Chemistry 
5. Journal of The Electrochemical Society 
6. Electrochemical and Solid-State Letters 
7. SCRIPTA MATERIALIA 

21 1 12  
1. Masatsugu Oishi, Satoshi Akoshima, Keiji Yashiro, Kazuhisa Sato, Junichiro Mizusaki, Tatsuya 

Kawada 
Defect structure analysis of B-site doped perovskite-type proton conducting oxide BaCeO3 
Part1:The defect concentration of BaCe0.9M0.1O3- (M=Y and Yb) 
Solid State Ionics,180,127-131(2009)  

2. Atsushi Unemoto, Nobuyuki Hirai Atsushi Kaimai Kazuhisa Sato, Takanori Otake, Keiji 



－271－

Yashiro, Junichiro Mizusaki, Tatsuya Kawada, Tatsuya Tsuneki, Yoshinori Shirasaki, Yoshu Ota, 
Isamu Yasuda 
Surface reaction and transport kinetics of hydrogen through palladium-based membranes under 
gas co-existing with hydrogen atmospheres 
International Journal of Nuclear Hydrogen Production and Applications,2(1),55-68(2009) 

3. Takashi Nakamura, Keiji Yashiro, Kazuhisa Sato Junichiro Mizusaki 
Electronic state of exygen nonstoichiometric La2-xSrxNiO4+  at high temperatures 
PCCP (Physical Chemistry Chemical Physics),11,3055-3062(2009)  

4. Takashi Nakamura, Keiji Yashiro, Kazuhisa Sato, Junichiro Mizusaki 
Oxygen nonstoichiometry and defect equilibrium in La2-xSrxNiO4-  
Solid State Ionics,180,368-376(2009)  

5. Takashi Nakamura, Keiji Yashiro, Kazuhisa Sato, Junichiro Mizusaki 
Thermodynamic quantities and defect equilibrium in La2-xSrxNiO4+  
Journal of Solid State Chemistry,182,1121-1128(2009)  

6. Takashi Nakamura, Keiji Yashiro, Kazuhisa Sato, Junichiro Mizusaki 
Oxygen nonstoichiometry and chemical stability of Nd2-xSrxNiO4+  
Journal of Solid State Chemistry,182(6),1533-1537(2009)  

7. Fumimasa Horikiri, Kazuhisa Sato, Keiji Yashiro, Tatsuya Kawada, Junichiro Mizusaki 
Design Concept for the High Temperature Photoelectronic Devices Using SrTiO3 
Journal of The Electrochemical Society,156(7),107-113(2009)  

8. Keiji Yashiro, Takashi Nakamura, Maya Sase, Florian Hermes, Kazuhisa Sato, Tatsuya, 
Kawada, Junichiro Mizusaki 
Composite cathode of Perovskite-related oxides, (La, Sr)CoO3-  / (La, Sr)2CoO4- , for solid oxide 
fuel cells 
Electrochemical and Solid-State Letters,12(9),B135-B137(2009)  

9. Satoshi Akoshima, Masatsugu Oishi, Keiji Yashiro, Kazuhisa Sato, Junichiro Mizusaki 
Reaction kinetics on platinum electrode / yttrium-doped barium cerate interface under H2-H2O 
atmosphere 
Solid State Ionics,(2009)  

10. Takashi Nakamura, Keiji Yashiro, Kazuhisa Sato, Junichiro Mizusaki 
Defect chemical and statistical thermodynamic studies on oxygen nonstoichiometric 
Nd2-xSrxNiO4+  
Solid State Ionics,180,1406-1413(2009)  

11. Ding CS, Lin HF, Sato K, Toshiyuki H 
Synthesis of NiO-Ce0.9Gd0.1O1.95 nanocomposite powders for low-temperature solid oxide fuel 
cell anodes by co-precipitation 
SCRIPTA MATERIALIA,60(4),254-256(2009)  

12. Ding CS, Lin HF, Sato K, Yoshifumi T, Hiromichi O, Mabito I, Chiharu W, Toshiyuki H 
Preparation of Doped Ceria Electrolyte Films for SOFCs by Spray Coating Method 
OURNAL OF DISPERSION SCIENCE AND TECHNOLOGY,30(2),241-245(2009)  

13. Shota Nakayama, Shin-ichi Hashimoto, Kazuhisa Sato, Keiji Yashiro, Koji Amezawa, Junichiro 
Mizusaki 
High-Temperature Defect and Crystal Structure of Perovskite Type Oxide Ion Conductor 
La0.8Sr0.2Ga0.8Mg0.15Co0.05O3-delta 
ECS Transactions, 216th ECS Meeting, Solid Oxide Fuel Cells 11 (SOFC-XI),25(2), 
pp.1701-1708,Austria,Vienna,The Electrochemical Society(2009)  

14. Yasuhiro Fukuda, Shin-ichi Hashimoto, Kazuhisa Sato, Keiji Yashiro, Junichiro Mizusaki 
High Temperature Defect Equilibrium, Solid State Properties and Crystal Structure of 
La0.6Sr0.4Co1-yFeyO3-delta (y=0.2, 0.4, 0.6, 0.8) for Cathode of Solid Oxide Fuel Cells 
ECS Transactions, 216th ECS Meeting, Solid Oxide Fuel Cells 11 (SOFC-XI),25(2), 
pp.2375-2380,Austria,Vienna,The Electrochemical Society(2009)  

15. Takashi Nakamura, Yohei Takeyama, Satoshi Watanabe, Keiji Yashiro, Kazuhisa Sato, 
Toshiyuki Hashida, Junichiro Mizusaki 
Oxygen Nonstoichiometry, Crystal Structure, and Mechanical Properties of La2NiO4+delta 
ECS Transactions, 216th ECS Meeting, Solid Oxide Fuel Cells 11 (SOFC-XI),25(2), 



－272－

pp.2573-2580,Austria,Vienna,The Electrochemical Society(2009)  
16. Eiki Niwa, Kazuhisa Sato, Keiji Yashiro, Junichiro Mizusaki 

Conductivities and Seebeck Coefficients of donor-doped-SrTiO3 Oxide Ceramics 
ECS Transactions, 216th ECS Meeting, Solid Oxide Fuel Cells 11 (SOFC-XI),25(2), 
pp.2631-2638,Austria,Vienna,The Electrochemical Society(2009) 

17. Tatsuya Kawada, Satoshi Watanabe, Shin-ichi Hashimoto, Tadashi Sakamoto, Atsushi Unemoto, 
Mao Kurumatani, Kazuhisa Sato, Fumitada Iguchi, Keiji Yashiro, Koji Amezawa, Kenjiro 
Terada, Momoji Kubo, Hiroo Yugami, Toshiyuki Hashida, Junichiro Mizusaki 
Classification of Mechanical Failure in SOFC and Strategy for Evaluation of Operational 
Margin 
ECS Transactions, 216th ECS Meeting, Solid Oxide Fuel Cells 11 (SOFC-XI),25(2), 
pp.467-472,Austria,Vienna,The Electrochemical Society(2009)  

 

21 1 12  

 
 



－273－

 

  2009 
 

  2009.8.7 
 

  Asian Conference 2009 on Applied Superconductivity and Cryogenics 
Development of a High-efficient Hydrogen Energy System using Slush Hydrogen 

  2009.12.8 

1.  
14K

63K

 
 

2.  

 
 

3.  

( 77 K) ( 68 
K)



－274－

 
 

4.  
5

77K

 

  
 

2  
  

3  
  

 

1  
 

2  
 

3  
 

4  
 

 

21 1 12  
1. K. Ohira, N. Takahashi, M. Nozawa and J. Ishimoto 

Heat Transfer and Pressure Drop Reduction of Slush Nitrogen in a Turbulent Pipe Flow 
Proceedings of the International Cryogenic Engineering Conference 22 (2009), pp.353-358.  

2. M. Nozawa, K. Ohira, N. Okazaki, J. Ishimoto and T. Kamiya 
Flow Characteristics of Slush Nitrogen in Various Types of Pipes 
Proceedings of the International Cryogenic Engineering Conference 22 (2009), pp.255-260. 

3.  
 

, Vol. 44, No.7(2009), pp.314-322.  

21 1 12
1.  

21 1 12  
1.  

 
81 2009 (2009), p.59.  

2. M. Shinya, N. Okazaki and K. Ohira 



－275－

Experimental Study of Slush Nitrogen Flow in a Horizontal Bend Pipe 
Sixth International Conference on Flow Dynamics (2009), pp.320-321.  

3.  
 

2009 (2009), pp.381-384.  
4.  

 
80 2009 (2009), p.70.  

5.  
 

81 2009 (2009), p.60.  
6.  

 
2009 (2009), S0502-3-1(pp.1-2).  

7. R. Shimizu, K. Ohira, K. Takahashi, H. Kobayashi, H. Taguchi, T. Kojima and M. Hongo 
Thermo-Fluid Characteristics of Boiling Liquid Nitrogen Flowing in a Horizontal Pipe 
The Ninth International Symposium on Advanced Fluid Information and Transdisciplinary Fluid 
Integration AFI/TFI-2009,(2009), pp.30-31.  

8. M. Nozawa, N. Kimura, S. Chiba and K. Ohira 
Study of Unstable Phenomena of Film Boiling in Superfluid Helium 
The Ninth International Symposium on Advanced Fluid Information and Transdisciplinary Fluid 
Integration AFI/TFI-2009,(2009), pp.38-39.  

9.  
 

Vol.23, No. 4(2009), pp.373-380.  
10.  

 
Vol.60, No. 12(2009), pp.14-21.  

11. K. Ohira 
Development of a High-efficient Hydrogen Energy System using Slush Hydrogen 
Asian Conference 2009 on Applied Superconductivity and Cryogenics, Conference Program and 
Abstracts ACASC 2009,(2009), I-07, p.88.  

12.  
 

2009 (2009), pp.100-103.  
13.  

 
18 (2009), pp.250-251. 

14.  
 

80 2009 (2009), p.69.  
15.  

 
43 (2009), pp.45-48.  

16. T. Nagai, K. Ohira and K. Takahashi 
    Cavitating Flow of Subcooled Liquid Nitrogen in a C-D Nozzle 

Sixth International Conference on Flow Dynamics (2009), pp.286-287.  
17.  

C D  
2009 (2009), pp.108-109.  

 



－276－

18.  
 

2009 (2009), pp.106-107.  
19.  

C D  
80 2009 (2009), p.71.  

 
 

 



－277－

1.  
Cr

Cr pH
 

21 1 12  
1. Yutaka Watanabe, Kiwamu Sue, Hiroshi Abe 

EFFECTS OF CR CONTENT AND ENVIRONMENTAL FACTORS ON FAC RATE OF 
CARBON STEELS 
Proceedings of 2009 ASME Pressure Vessel and Piping Division Conference (CD-ROM), (2009).  

 
 

 

 



－278－

GCOE

- (LIA ELyT) R1 Non Destructive Evaluation & Mitigation, 
NDE & Mitigation

 

1. International Conference on Flow Dynamics (ICFD) 2009 (2009 11 4-6 ) 
”OS: Functionality Design of the Contact Dynamics”

 
 

2. 

 
 

3. 

 
 

1.  

2
2

 
 
2.  

SCC

1) 2)
SCC

Cr

 



－279－

SCC

 

1.   
 

 

21 1 12  
1.  

  
(B ) Vol.75, No.751, pp431-433, (2009.3) 

2. , ,  
, , Vol. 

629, No. 60, pp. 117-124 (2009)  
3. O.Stupakov, J.Pal’a, T.Takagi, T.Uchimoto 

Governing Conditions of repeatable Barkhausen noise response 
Journal of Magnetism and Magnetic Materials, Vol.321, pp2956-2962, (2009.9) 

4.  
Ni  

(A ), 75 760 , pp1777-1783, (2009.12) 
5.  

IASCC  
,  7  (2009),  pp. 57-68. 

21 1 12
1.  
2.  
3. Journal of Magnetism and Magnetic Materials 
4.  
 

21 1 12  

2009.8.5 
 

 



－280－

COE

COE

 

1.   

 
 

2.   

 
 
3.   

 
 

21 1 12  
1. Ladislav Janousek, Klara Capova, Noritaka Yusa, and Kenzo Miya. Multi-probe inspection for 

enhancing sizing ability in eddy-current non-destructive testing, IEEE transactions on 
Magnetics, Vol.44(6), (2008), 1518-1621.  

2. Noritaka Yusa, Development of computational inversion techniques to size cracks from eddy 
current signals, Nondestructive Testing and Evaluation, Vol. 24(1,2), (2009), 39-52.  

3. Zhenmao Chen, Noritaka Yusa, and Kenzo Miya. Some advances in numerical analysis 
techniques for quantitative electromagnetic nondestructive evaluation. Nondestructive Testing 

 
 



－281－

and Evaluation Vol. 24(1,2), (2009), 69-102.  
4. Noritaka Yusa and Kenzo Miya. Discussion on the equivalent conductivity and resistance of 

stress corrosion cracks in eddy current simulations, NDT&E international Vol.42(1), (2009), 9-15  
5. Noritaka Yusa and Hidetoshi Hashizume. Evaluation of stress corrosion cracking as a function 

of its resistance to eddy currents. Nuclear Engineering and Design, Vol.239, (2009), 2713-2718.  
6. , , . 

. A, Vol.75 (759), (2009), 1454-1459.  
 

 
21 1 12  

1. E-Journal of Advanced Maintenance 
2. A 75 
3. Nuclear Engineering and Design 
4. NDT&E International 
5. Nondestructive Testing and Evaluation 

 
 

21 1 12  
1. Yasutomo Sakai, Noritaka Yusa, Satoshi Ito, Hidetoshi Hashizume. Numerical analysis of 

microwave NDT applied to piping inspection. The 13th Asia-Pacific Conference on 
Non-destructive Testing. Yokohama, Japan. 2009/11/08-13.  

2. Haoyu Huang, Ryo Kayata, Stephane Perrin, Koh-ichi Maki, Shingo Mawatari, Noritaka Yusa, 
Kenzo Miya. A novel electromagnetic nondestructive evaluation method for rotating machinery. 
The 7th International Conference in relation to Structural Integrity for Nuclear and Pressurized 
Components, Yokohama, Japan, 2009/05/12-14.  

3. . 
, , , 2009/08/03-05. 

4. . . 
, , 2009/08/03-05.  

5. . 
2009 2009/09/16-18.  

6. Noritaka Yusa, Kenzo Miya, Ichiro Komura, Zhenmao Chen. A project aiming at the 
enhancement of NDT&E of stress corrosion cracking. The 14th International Symposium on 
Applied Electromagnetics and Mechanics, Xian, China, 2009/09/20-24.  

7. Haoyu Huang, Ryo Kayata, Stephane Perrin, Noritaka Yusa, Kenzo Miya. Numerical analysis of 
an electromagnetic nondestructive evaluation method for rotating machinery. The 14th 
International Symposium on Applied Electromagnetics and Mechanics, Xian, China, 
2009/09/20-24.  

8.  . . , 
, 2008/07/10-12, pp. 176-178.  

 
 

  6  
  2009 8  

 
 

eye2009 12  
 

 



－282－

  
 
 
 
 
 
 
 
 
 
 

 
COE

 
 

30  
 

2009 10 28-30  
 

 

2010  
11  

 
2010 3 10-11  

 
 

1.  

pH
 

 
2. CO2  

CO2 

CO2 

 
 
 
 
 

 



－283－

1. A7TD10024  
 

2. A7TD1004  Mehdi Baneshi 
 

1. A8TM1012  
 

2. A8TM1033  
 

21 1 12  
1. N. Williamson, A. Komiya, S. Maruyama, M. Behnia and S. W. Armfield  

Nutrient Transport from an Artificial Upwelling of Deep Sea Water 
Journal of Oceanography, Vol.65 (2009), pp.349-359.  

2. M. Baneshi, S. Maruyama, H. Nakai and A. Komiya 
A new approach to optimizing pigmented coatings considering both thermal and aesthetic 
effects 
Journal of Quantitative Spectroscopy & Radiative Transfer, Vol.110 (2009), pp.192-204.  

3. M. Baneshi, S. Maruyama, A. Komiya 
The Effects of Using Some Common White Pigments on Thermal and Aesthetic 
Performances of Pigmented Coatings 
JSME Journal of Thermal Science and Technology, Vol.4-1 (2009), pp.131-145.  

4. R. Ibuki, S. Maruyama, A. Komiya and T. Yambe 
Design of Plate-type Actuator using SMA Wire for Assistant Artificial Heart Muscle 
Journal of Intelligent Material Systems and Structures, Vol.19 (2009), pp.359-365.  

5.  
 

B 75 758 2009 2055-2059  
6. H. Takeda, S. Maruyama, J. Okajima, S. Aiba and A. Komiya 

Development and estimation of a novel cryoprobe utilizing the Peltier effect for precise and 
safe cryosurgery 
Cryobiology, Vol. 59-3 (2009), pp. 275-284.  

7. H. Takeda, S. Maruyama, T. Yambe, N. Nakasato and A. Komiya 
Brain Mapping Method Utilizing Rapid Cooling Probe 
International Journal of Transport Phenomena, Vol.11-2 (2009), pp.147-163.  

8. J. Okajima, S. Maruyama, H. Takeda and A. Komiya 
Dimensionless solutions and general characteristics of bioheat transfer during thermal 
therapy 
Journal of Thermal Biology, Vol.34-8 (2009), pp.377-384.  

9. H. Takeda, J. Okajima, S. Aiba, A. Komiya, S. C. Mishra and S. Maruyama 
Precise and Rapid Cooling of Skin Tissue for Cryosurgery Utilizing Peltier Effect in 
Extremely Low Temperature 
Proceedings of the 7th World Conference on Experimental Heat Transfer, Fluid Mechanics 
and Thermodynamics, (2009), p.19, CD-ROM BS-5.  

10. J. Okajima, S. Maruyama and A. Komiya 
Boiling Heat Transfer in Small Channel for Development of Ultrafine Cryoprobe 
Proceedings of the 7th World Conference on Experimental Heat Transfer, Fluid Mechanics 
and Thermodynamics, (2009), p.20, CD-ROM BS-7.  

 



－284－

11. A. Komiya, J. F. Torres, J. Okajima and S. Maruyama 
Experimental Trial to Determine Mass Diffusion Coefficients in Multi-component System 
The Proceedings of the 7th Pacific Symposium on Flow Visualization and Image Processing, 
(2009), CD-ROM 066.  

12. S. Maruyama, M. Chisaki, A. Komiya and R. Shirakashi 
A Proposal of Low CO2 Emission Power Generation System Utilizing Oceanic Methane 
Hydrate 
Proceedings of the International Conference on Power Engineering-09, (2009), 
pp.2_343-2_348.  

 

21 1 12
1. Journal of Quantitative Spectroscopy & Radiative Transfer 
2. Journal of Oceanography 
3. Journal of Intelligent Material Systems and Structures 
4. Cryobiology 
5. International Journal of Transport Phenomena  

21 1 12  
1. A. Komiya, J. F. Torres, J. Okajima and S. Maruyama 

Measurement of Mass Diffusion Coefficient of Multi-Component Systems in Aqueous Media 
by Phase Shifting Interferometer 
Abstract book of the 5th International Conference on Diffusion in Solids and Liquids, (2009), 
p.153.  

2. N. Yamada, A. Sakurai, A. Komiya and S. Maruyama 
Energy Transfer Simulation and Analysis on Mega-scale Environment 
Proceedings of the Ninth International Symposium on Advanced Fluid Information and 
Transdisciplinary Fluid Integration, (2009), pp.56-57.  

3. T. Yabuki, S. Maruyama, M. Watanabe and A. Komiya 
In Situ Observation and Remote Sensing during Ocean Experiments of Perpetual Salt 
Fountain 
Proceedings of The Ninth International Symposium on Advanced Fluid Information and 
Transdisciplinary Fluid Integration, (2009), pp.114-115.  

4. M. Baneshi, S. Maruyama and A. Komiya 
The Investigation into the Effect of Using Different Nano-micro Metallic Powders on 
Sunlight Reflectivity of Pigmented Coatings 
Proceedings of the Sixth International Conference on Flow Dynamics, (2009), pp.214-215.  

5. H. Takeda, D. Fingas, J. Okajima, A. Komiya and S. Maruyama 
Measurement of Thermophysical Properties of Freezing Skin Using Peltier Modules for 
Cryosurgery 
Proceedings of the Sixth International Conference on Flow Dynamics, (2009), pp.236-237.  

6. A. Komiya, K. Maruta, Y. Nakano and H. Nakamura 
Visualization of Absorption Process of Carbon Dioxide into Alkanolamine Solutions at 
Gas-liquid Surface 
Proceedings of the Sixth International Conference on Flow Dynamics, (2009), pp.590-591.  

7. S. Maruyama H. Takeda and A. Komiya 
Heat-transfer Control of Biological Tissue Utilizing Non-equilibrium Thermo-electric Device 
for Precise Cryosurgery 
Proceedings of the 35th Annual Meeting of the Japan Society for Low Temperature Medicine, 
(2008), p.53.  

8. J. F. Torres  
 

2009 10
(2009) 309-312  



－285－

9.  
 

44 (2009) 22-23  
10.  

 
44 (2009) 228-229  

11. M. Baneshi  
 

9 (2009) 15-16  
12. J. F. Torres  

 
9 (2009) 17-18  

13. M. Baneshi, S. Maruyama and A. Komiya 
Comparison of Spectral Radiative Properties of Different Titanium Dioxide Powders in 
Absorbing Host Medium 
Proceedings of the 46th National Heat Transfer Symposium of Japan, (2009), pp.79-80.  

14.  
 

46 (2009) 247-248  
15.  

 
46 (2009) 347-348  

16. M. Baneshi  
 

30 (2009) 61-63  
17. J. F. Torres  

 
30 (2009) 88-90  

18.  
 

2009 (2009) 245-246  
19.   

  
 13 (2009) 122  

21 1 12  
1. N. Williamson, A. Komiya, S. Maruyama, M. Behnia and S. W. Armfield  

Nutrient Transport from an Artificial Upwelling of Deep Sea Water 
Journal of Oceanography, Vol.65 (2009), pp.349-359. 

2. M. Baneshi, S. Maruyama, H. Nakai and A. Komiya 
A new approach to optimizing pigmented coatings considering both thermal and aesthetic effects 
Journal of Quantitative Spectroscopy & Radiative Transfer, Vol.110 (2009), pp.192-204. 

3. M. Baneshi, S. Maruyama, A. Komiya 
The Effects of Using Some Common White Pigments on Thermal and Aesthetic Performances of 
Pigmented Coatings 
JSME Journal of Thermal Science and Technology, Vol.4-1 (2009), pp.131-145. 

4. R. Ibuki, S. Maruyama, A. Komiya and T. Yambe 
Design of Plate-type Actuator using SMA Wire for Assistant Artificial Heart Muscle 
Journal of Intelligent Material Systems and Structures, Vol.19 (2009), pp.359-365.  



－286－

5.  
 

B 75 758 2009 2055-2059  
6. H. Takeda, S. Maruyama, J. Okajima, S. Aiba and A. Komiya 

Development and estimation of a novel cryoprobe utilizing the Peltier effect for precise and safe 
cryosurgery 
Cryobiology, Vol. 59-3 (2009), pp. 275-284.  

7. H. Takeda, S. Maruyama, T. Yambe, N. Nakasato and A. Komiya 
Brain Mapping Method Utilizing Rapid Cooling Probe 
International Journal of Transport Phenomena, Vol.11-2 (2009), pp.147-163.  

8. J. Okajima, S. Maruyama, H. Takeda and A. Komiya 
Dimensionless solutions and general characteristics of bioheat transfer during thermal therapy 
Journal of Thermal Biology, Vol.34-8 (2009), pp.377-384.  

9. H. Takeda, J. Okajima, S. Aiba, A. Komiya, S. C. Mishra and S. Maruyama 
Precise and Rapid Cooling of Skin Tissue for Cryosurgery Utilizing Peltier Effect in Extremely 
Low Temperature 
Proceedings of the 7th World Conference on Experimental Heat Transfer, Fluid Mechanics and 
Thermodynamics, (2009), p.19, CD-ROM BS-5.  

10. J. Okajima, S. Maruyama and A. Komiya 
Boiling Heat Transfer in Small Channel for Development of Ultrafine Cryoprobe 
Proceedings of the 7th World Conference on Experimental Heat Transfer, Fluid Mechanics and 
Thermodynamics, (2009), p.20, CD-ROM BS-7.  

11. A. Komiya, J. F. Torres, J. Okajima and S. Maruyama 
Experimental Trial to Determine Mass Diffusion Coefficients in Multi-component System 
The Proceedings of the 7th Pacific Symposium on Flow Visualization and Image Processing, 
(2009), CD-ROM 066.  

12. S. Maruyama, M. Chisaki, A. Komiya and R. Shirakashi 
A Proposal of Low CO2 Emission Power Generation System Utilizing Oceanic Methane Hydrate 
Proceedings of the International Conference on Power Engineering-09, (2009), pp.2_343-2_348.  

13. A. Komiya, J. F. Torres, J. Okajima and S. Maruyama 
Measurement of Mass Diffusion Coefficient of Multi-Component Systems in Aqueous Media by 
Phase Shifting Interferometer 
Abstract book of the 5th International Conference on Diffusion in Solids and Liquids, (2009), 
p.153.  

14. N. Yamada, A. Sakurai, A. Komiya and S. Maruyama 
Energy Transfer Simulation and Analysis on Mega-scale Environment 
Proceedings of the Ninth International Symposium on Advanced Fluid Information and 
Transdisciplinary Fluid Integration, (2009), pp.56-57.  

15. T. Yabuki, S. Maruyama, M. Watanabe and A. Komiya 
In Situ Observation and Remote Sensing during Ocean Experiments of Perpetual Salt Fountain 
Proceedings of The Ninth International Symposium on Advanced Fluid Information and 
Transdisciplinary Fluid Integration, (2009), pp.114-115.  

16. M. Baneshi, S. Maruyama and A. Komiya 
The Investigation into the Effect of Using Different Nano-micro Metallic Powders on Sunlight 
Reflectivity of Pigmented Coatings 
Proceedings of the Sixth International Conference on Flow Dynamics, (2009), pp.214-215.  

17. H. Takeda, D. Fingas, J. Okajima, A. Komiya and S. Maruyama 
Measurement of Thermophysical Properties of Freezing Skin Using Peltier Modules for 
Cryosurgery 
Proceedings of the Sixth International Conference on Flow Dynamics, (2009), pp.236-237. 
  

18. A. Komiya, K. Maruta, Y. Nakano and H. Nakamura 
Visualization of Absorption Process of Carbon Dioxide into Alkanolamine Solutions at Gas-liquid 
Surface 
Proceedings of the Sixth International Conference on Flow Dynamics, (2009), pp.590-591.  



－287－

19. J. F. Torres  
 

2009 10
(2009) 309-312  

20.  
 

44 (2009) 22-23  
21.  

 
44 (2009) 228-229  

22. M. Baneshi  
 

9 (2009) 15-16  
23. J. F. Torres  

 
9 (2009) 17-18  

24. M. Baneshi, S. Maruyama and A. Komiya 
Comparison of Spectral Radiative Properties of Different Titanium Dioxide Powders in Absorbing 
Host Medium 
Proceedings of the 46th National Heat Transfer Symposium of Japan, (2009), pp.79-80.  

25.  
 

46 (2009) 247-248  
26.  

 
46 (2009) 347-348  

27. M. Baneshi  
 

30 (2009) 61-63  
28. J. F. Torres  

 
30 (2009) 88-90  

29.  
 

2009 (2009) 245-246  
30.  

 
13 (2009) 122  

21 1 12  
 

   
  2009.10.28 

 
Torres Felipe 

   
  2009.10.28 

 



－288－

Mehdi Baneshi 
  6th International Conference on Flow Dynamics Best Presentation Award 
  2009.11.5 

 
 

  6th International Conference on Flow Dynamics Outstanding Award 
  2009.11.5 

21 1 12  
 

 
2008 2010  

 

 
 

2009 2010  

 
 



－289－

 
 

JAXA  
CFD

 
JAXA

 
 

 

JAXA
CFD EFD

JAXA

 
 

 



－290－

 
 

21 1 12  
1. Yuka IGA, Kei HASHIZUME, Yoshiki YOSHIDA, Toshiaki IKOHAGI, “Occurrence 

Mechanism and Oscillation Characteristics of Pulsation Phenomenon Arising in Cavitation 
Surge in Cascade”, Journal of Environment and Engineering, Trans. ASME, Vol.4 No.3, 
pp.524-538, (2009) 

2. Yoshiki YOSHIDA, Yoshifumi SASAO, Mitsuo WATANABE, Tomoyuki HASHIMOTO, Yuka 
IGA, Toshiaki IKOHAGI, “Thermodynamic Effect on Rotating Cavitation in an Inducer”, 
Journal of Fluids Engineering, Trans. ASME, Vol.131 No.9, pp.091302-1 – 091302-7, (2009) 

3. Yuka IGA, Yoshiki YOSHIDA, “A Study of Propagating Speed of Rotating Cavitation Based 
on Numerical Analysis”, Proc. 2009 ASME Fluids Engineering Conference (FEDSM2009), 6th 
Int Symp Pumping Machinery, Colorado USA, Paper No. FEDSM2009-78411, pp.1-7, (2009) 

4. Yoshiki YOSHIDA, Hideaki NANRI, Kengo KIKUTA, Yuusuke KAZAMI, Yuka IGA, 
Toshiaki IKOHAGI, “Thermodynamic Effect on Sub-synchronous Rotating Cavitation and 
Surge Mode Oscillation in a Space Inducer”, Proc. 2009 ASME Fluids Engineering 
Conference (FEDSM2009), 6th Int Symp Pumping Machinery, Colorado USA, Paper No. 
FEDSM2009-78102, pp.1-7, (2009) 

5. Yuka IGA, Naoya OCHIAI, Yoshiki YOSHIDA, Toshiaki IKOHAGI, “Numerical 
Investigation of Thermodynamic Effect on Unsteady Cavitation in Cascade”, Proc. The 7th 
International Symposium on Cavitation (CAV2009), Michigan USA, Paper No. 78, (2009) 

6. Naoya OCHIAI, Yuka IGA, Motohiko NOHMI, Toshiaki IKOHAGI, “Numerical Prediction of 
Cavitation Erosion in Cavitating Flow”, Proc. The 7th International Symposium on 
Cavitation (CAV2009), Michigan USA, Paper No. 67, (2009) 

 

21 1 12
1. Journal of Environment and Engineering 
2. International Journal of Fluids Engineering, Trans. ASME 

 

21 1 12  
1. Yuka IGA, Yoshiki YOSHIDA, Toshiaki IKOHAGI, “Influence of Inlet and Outlet Pipe 

Length on Cavitation Surge”, Proc. 9th International Symposium on Advanced Fluid 
Information and 6th International Symposium on Trasdisciplinary Fluid Integration 
(AFI-TFI 2009), Sendai, pp. 126-127. (2009) 

2. Genki YAMAMOTO, Yuka IGA, Motohiko NOHMI, Toshiaki IKOHAGI, “Numerical Analysis 
of Turbulent Cavitation Around a Hydrofoil”, Proc. The Sixth International Conference on 
Flow Dynamics (ICFD2009), Sendai, pp. 588-589, (2009) 
 



－291－

3. , 
14 , 1-4 (2009) 

4. 
14 , , 1-4 (2009)  

5.  
14 , 

1-4 (2009) 
6. 

14
, , 1-4 (2009) 

7. 
43-48 (2009) 

8. 
2009 , , No.09-1 

Vol. 72, 39-40 (2009) 

 

 

 
 
 



－292－

QOL

 ( ) 

 ( )  (
) 

   
(PVA-H) 

PVA-H

 
PVA-H

PVA-H

 
 

 PVA  
Hirslanden

CABMM(Center for Applied Biotechnology and Molecular Medicine) Daniel A. 
Rüfenacht

CABMM

 
DMSO (PVA-H)  

DMSO PVA-H
PIV in-vitro

 
PVA-H

PVA-H



－293－

PVA-H
PVA-H DMSO:H2O (4:1)  plate

 PVA-H plate  ( 1) (Laminine  
Fibronectin  Collagen Matrigel (Laminine  Collagen�

/ ) PVA-H plate (HUAEC)
HEPES buffer plate

 ( 2) Laminin
Collagen� Matrigel 

Fibronectin PVAH plate 
 ( 3) DMSO PVA-H

Fibronecin PVA-H
 

2010 6th World Congress on Biomechanics (Singapore) 
23rd European Conference on Biomaterials (Finland) 

 
 
 
 
 
 
 

  

 
21 2

4 3
5

5 8
 Microscopy & Microanalysis conference Best submission abstract 

 

Non

La
mini

n
Matr

ige
l

Coll
ag

en
 I

0.5

0.4

0.3

0.2

0.1

0

N
um

be
r o

f c
el

ls
 / 

cm
2

Fi
br

on
ec

tin

Extracellular Matrixes

0.6

Non

La
mini

n
Matr

ige
l

Coll
ag

en
 I

0.5

0.4

0.3

0.2

0.1

0

N
um

be
r o

f c
el

ls
 / 

cm
2

Fi
br

on
ec

tin

Extracellular Matrixes

0.6 Fibronectin-PVAHA

B

2.  
3. PVA-H 

Fibronectin  

1. PVA-H plate, A:  

B: DMSO ( PVA-H plate   



－294－

21 11 9-13 22 2 10 -3 25 2
Liviu Movileanu

Bilayer Lipid Membrane System (BLMS) 

 ( 6)
BLMS

FhuA
(CS)  ( 7)

BLMS fusion (CL)
CS CL

 

 

21 PVA-H  
Hirslanden

Daniel A. Rüfenacht

PVA-H

PVA-H

3
Best abstract submission

Liviu Movileanu BLMS

 
 

20um

y = 0.9154x - 6.768
R² = 0.9928

-150 

-100 

-50 

0 

50 

100 

150 

-150 -100 -50 0 50 100 150

I (
pA

)

V(mV)

aHL

The single channel conductance of Hla: 0.9154 

y = 0.9154x - 6.768
R² = 0.9928

-150 

-100 

-50 

0 

50 

100 

150 

-150 -100 -50 0 50 100 150

I (
pA

)

V(mV)

aHL

y = 0.9154x - 6.768
R² = 0.9928

-150 

-100 

-50 

0 

50 

100 

150 

-150 -100 -50 0 50 100 150

I (
pA

)

V(mV)

aHL

y = 0.9154x - 6.768
R² = 0.9928

-150 

-100 

-50 

0 

50 

100 

150 

-150 -100 -50 0 50 100 150

I (
pA

)

V(mV)

aHL

The single channel conductance of Hla: 0.9154 

0.0 

0.5 

1.0 

1.5 

2.0 

N
or

m
al

iz
ed

 M
is

m
at

ch
 le

ng
th

 
(N

M
L)

 

L1 L2 L3 L4 L5 L6 L7

*

0.5

1.0

1.5

0

**

0.0 

0.5 

1.0 

1.5 

2.0 

N
or

m
al

iz
ed

 M
is

m
at

ch
 le

ng
th

 
(N

M
L)

 

L1 L2 L3 L4 L5 L6 L7

*

0.5

1.0

1.5

0

**

4.

subunit mismatch 

arrangement   

5.

3  

6.

  7.

BLMS

  



－295－

PVA-H  
 (1) PVA-H  
PVA-H PVA-H

PVA-H
PVA-H PVA-H

PVA-H 
PVA-H  

 (2)  
PVA-H

 
 

 
 (1)  

( 3-5 m)

SDS-PAGE Westernblot
 

 (2)  
BLMS (1)

BLMS 

 
 

1. Noriko Tomita, Hitomi Anzai, Kazuyo Abe, Jun Kaneko, Yoshiyuki Kamio,and Makoto Ohta, 
“Construction of a three-dimensional structure with subunit arrangement mismatch in a 
staphylococcal -hemolysin heteroheptameric transmembrane pore”, Biochemical and 
Biophysical Research Communications, to be submitted 

2. Tetsuya Kodama, NNoriko Tomita , Sachiko Horie, Nicolas Sax, Hiroko Iwasaki, Ryo Suzuki, 
Kazuo Maruyama, Shiro Mori, Manabu Fukumoto, “Morphological study on acoustic liposome 
using transmission electron microscopy”, Journal of Electron Microscopy, pp.1-10, Nov. 11, 2009 

 

1. 2

2010 2010 3 27 30  
2. Noriko Tomita, Hitomi Anzai, Jun Kaneko, Yoshiyuki Kamio, and Makoto Ohta, 

“Three-dimensional structure analysis of staphylococcal -hemolysin heteroheptameric 
transmembrane pore complex” The 47th Annual Meeting of Biophysical Society of Japan” Oct. 
30-Nov. 1, 2009, Oral Presentation (English)  

3. 
54 2009

9 18  
4. 2

65 2009 5 27  
 



－296－

 

1. Hiroyuki Kosukegawa, NNoriko Tomita, Yu Chang-Ho, Chihaya Kiyomitsu and makoto Ohta, 
“Present study of poly (vinyl alcohol) hydrogel based biomodel for endovascular treatment”, 
ELyT lab Workshop, Sevrier, France, Mar. 14-17, 2010, Poster Presentation 

2. Noriko Tomita, Hitomi Anzai, Jun Kaneko, Yoshiyuki Kamio, Makoto Ohta, “Molecular 
architecture analysis of staphylococcal -hemolysin heteroheptameric transmembrane pore 
complex”, Third Switzerland-Japan Workshop on Biomechanics (SJB2009), Engelberg, 
Switzerland, Sep. 1-4. 2009, Oral and Poster presentation 



－297－

21 2  
 CFD/EFD MISORA  
  

 
 CFD/EFD MISORA  

21
COE

1

 (CFD)  (EFD) 
21

 
  

 

21  
 CFD/EFD MISORA  

2013
MISORA

21  
 

: 

50 [mm]

2

 
 

Experimental and Computational Analyses of the 
Supersonic Biplane for the Realization of the MISORA

1 MISORA . 

2



－298－

 
: 

25 [mm]
3

 
 PSP : 

1.7
 ( 0.4  

4) 
JAXA/ISAS

PSP
=1.9

4  
 : 

CFD 5
1.7

 
 : 

 
 
 

6  
 
 
 
 

 

  
 : 

1[km]
7

8
Vrms = 2.5  

3.3  4.2 [m/s]

3

 

20

P
[kPa]

150

4 PSP  

5  

6
 

SST

1km

Vx  [ft/s]

7

 



－299－

 

9

 
 : 

 

10

MISORA

AIAA
 

21 MISORA CFD/EFD

CFD
21

 

JAXA CFD

P Turbulence / P No-turbulence

P
ro

ba
bi

lit
y

8 .
Vrms = 2.5, 3.3, 4.2 [m/s]

 

9
 

10  



－300－

Ecole Centrale de Lyon  
Acoustics and Fluid Mechanics Laboratory Philippe Blanc-Benon

 

 CFD/EFD MISORA  
 

 
JAXA/ISAS BOS (Background Oriented Schlieren) 

 
 

CFD/EFD  
 

  

 

 

 

1. Yamashita, H., and Obayashi, S., “Sonic Boom Variability Due to Homogeneous Atmospheric 
Turbulence,” Journal of Aircraft, Vol.46, No.6, Nov.–Dec. 2009, pp.1886-1893. 

2. , “ ”, , , 2009
12 , http://www.jsme-fed.org/newsletters/2009_12/no4.html#ctop. 

3. Yamashita, H., Obayashi, S., and Kusunose, K., “Reduction of Drag Penalty by means of Plain 
Flaps in Boomless Busemann Biplane,” International Journal of Emerging Multidisciplinary 
Fluid Sciences, Vol.1, Number 2, June 2009, pp.141-164. 

4. , , , , “ 2 CFD
 (Two-Dimensional Computational Fluid Dynamics Analysis of Hysteresis around Supersonic 

Biplane in Supersonic Flow)”, Vol. 57, No. 662, pp. 131-133, 
Mar. 2009. 

5. Yamashita, H., and Obayashi, S., “Global Variation of Sonic Boom Overpressure Due to 
Seasonal Atmospheric Gradients,” Journal of Aircraft ( ). 

6. , , , , “
”,  

7. , , , , “
”,  

8. , , , , , “
”,  

9. , , , , “ ”, 
 

10. , , , “3 ”, 
 

 



－301－

 
1. ,  , “  (Sonic Boom Propagation through 

Atmospheric Turbulence)”, JAXA SP-08-009, pp.41-46, 2009 2 . 
 

1. “
”, , 2010 3 19 , 

. 
2. , , , , “

”, , 2010 3 8 , . 
3. , , , , , “

”, , 2009 12 11 , . 
4.  “ ”, 

47 , 2009 11 4 , 1B3, pp.81-86, . 
5.   “ ”, 47

, 2009 11 4 , 1B3, pp.87-92, . 
6.  “3 ”, 41

2009, 2009 6 18 , pp.159-160, 
. 

 

1. Yamashita, H., and Obayashi, S., “Global Variation of Sonic Boom Intensity Due to Seasonal 
Atmospheric Gradients,” AIAA Paper 2010-1389, 48th AIAA Aerospace Sciences Meeting and 
Exhibit, Orlando, Florida, USA, Jan. 2010, Oral presentation.  

2. Yamashita, H., Jeong, S., and Obayashi, S., “Meteorological Influence on Sonic Boom,” 
AFI/TFI2009, Sendai, Japan, Nov. 5th 2009, pp.112-113, Poster presentation. 

3. Yamashita, H., and Obayashi, S., “Global Sonic Boom Overpressure Variation under Realistic 
Meteorological Condition,” The Sixth International Conference on Flow Dynamics, Sendai, 
Japan, Nov. 4th 2009, pp.14-15, Oral presentation. 

4. Hatanaka, K., Saito, T., YYamashita, H., Ogawa, T., Obayashi, S., and Takayama, K., 
“Computations of Unsteady Flow Field around an Accelerating Sphere in the Transonic Flow 
Velocity Region,” The Sixth International Conference on Flow Dynamics, Sendai, Japan, Nov. 
4th 2009, pp.6-7, Oral presentation. 

 



－302－

Zahrul Fuadi

Frictional sound/noises contribute to more than 
95 % of noise in environment. Therefore, reducing 
(controlling) noise generated in friction is one of the 
most important requirements for future machines. 
Many strategies have been conducted for reducing 
noise in machines, such as the use of sound 
absorption material and controlling the sound 
transfer path. However, those methods are still not 
quite effective for reducing the noise. 

The major source of the sound in frictional 
sound is the contact interfaces. Therefore, it is 
important that controlling/reducing the frictional 
noise be done by directly targeting the contact 
interfaces. Previous studies show that the contact 
stiffness, a parameter representing the condition at 
contact interfaces, has a significant relationship to 
peak frequency of vibration resulted rubbing of flat 
rough surface. It is also shown that this parameter is 
effective to be used in explaining the occurrence of 
friction-induced vibration on vehicle brake systems.  

Therefore, it is believed that controlling the 
contact stiffness at contact interface can be effective  
for controlling frictional sound generation. Here, a  
method for effective control of contact stiffness is proposed. It is the introduction of surface texture to 
the contact interface. The reason is because texture is relative uniform in shape and dimension, 
contrary to roughness which is highly random.  

The main objective of this research is to propose a method for controlling the contact stiffness 
by introducing surface texture to the contact interfaces so that the sound generated in friction can be 
controlled/reduced. As highlighted in the flowchart of the research plan (attached separately), 
surface textures will be designed and introduced to contact interfaces and their effect for both 
contact stiffness and noise/sound generation will be investigated.  
Evaluation of contact stiffness is conducted by a newly proposed experimental apparatus. The 
method is based on vibrational assessment in which the value of contact stiffness is estimated by 
using the vibration accelerations data. Measurement of frictional sound/noise of contact interface 
with surface texture is conducted in a specially designed anechoic chamber. 
 
 
 

Effect of Surface Texture for Frictional Sound 
 
In previous studies, it has been revealed that frictional sound generated in rubbing of flat surfaces is 
strongly related to condition at contact interface, which is determined by various parameters such as 
normal force, contact area, and surface roughness. In this case, the condition at contact interface can 
be effectively represented by the parameter of contact stiffness.  

Study of Frictional Sound 

Fig. 1 Research Plan 
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Surface texture is an effective method for controlling surface roughness and contact area, and 
therefore can be effective to control the contact stiffness. Here, 
it is believed that introducing surface texture to contact 
interfaces can be effective to control the sound generated in 
friction.  

In this research, we have prepared four kinds of surface 
textures (Fig.1) to obtain four pairs of contact combinations in 
order to investigate the effect of surface texture for generated 
frictional sound. In each combination, the textured surface is 
paired with the flat one having surface roughness of Ra=0.03 

m.  
The main objective is to evaluate the characteristic of 

sound and vibration generated by rubbing of contact 
interface with surface texture. The test were conducted 
using hand-rubbing method. 

The results show the characteristic of generated sound 
and vibration has a significant relationship to the 
physical dimension of the texture. As it is shown in Fig. 2 
(a) and (b), both sound pressure level and frequency of the 
generated sound is related to the height of the texture 
pitch. In the case of sound, lower pitch height produced 
lower pressure level of sound.  

However, the relation between pitch height of the 
texture to peak frequency of generated vibration is not 
consistent for the case of cone texture (Fig. 2(a)) and block 
texture (Fig. 2(b)). In the case of cone texture, lower peak 
frequency was obtained with higher pitch. On the 
contrary, for block texture, higher peak frequency was 
obtained with higher pitch. Hence, the parameter of pitch 
height can not be used to explain the occurrence of peak 
frequency of generated sound. 

In order to further explain the phenomenon, it is 
necessary to evaluate the stiffness of the contact for each 
contact combination. Contact stiffness can represent the 
condition at contact interfaces more comprehensively.  

Since there is no available method to evaluate the 
contact stiffness of a textured contact, an experimental 
method is proposed.  

 
  

 
 
An Experimental Method for Contact Stiffness 

Evaluation 
 
There are several theoretical methods to estimate the 

contact stiffness for rough flat surfaces, such as 
Greenwood and Williamson1) contact theory. However, the possibility for applying this method for 
textured surface is still not known. On the other hand, modal data (natural frequency) can be used to 
evaluate the stiffness of the contact regardless the condition at the contact interface. This method 
has been used to find the relationship between tangential and normal contact stiffness of a rough 
contact2).  

In this analysis, the method based on modal analysis is used to evaluate the tangential contact 
stiffness of the contact interfaces with surface texture. An experimental apparatus is proposed for 
this purpose. The main objective is to experimentally evaluate the contact stiffness of contact 
interfaces with surface texture. 

Fig. 1 Textured surface 
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An experiment apparatus 
(Fig. 1) is proposed. The 
apparatus allows that two 
disks be positioned in the 
middle in which both of them 
are supported by several balls 
of 10 mm in diameters. 
Normal force is applied using 
a spring having spring 
stiffness of 16 N/mm. Two 
accelerometers are placed on 
the disk specimens. A small 
amount of impact was applied 
and the resulted peak 
frequency of vibration 
acceleration is related to the 
contact stiffness at the contact 
interface. Two kinds of surface textures were prepared for the analysis. A ring-like texture with a 
pitch height-witdh of 0.8mm-1.43mm and 0.6mm-1.4mm were prepared on disk specimens having 
diameter of 50 mm and thickness of 20 mm. In each contact combination, the counter-contact surface 
is flat with roughness Ra=0.03 m.           

The result shows that the peaks increased with the increased of normal forces. This indicates 
that the contact stiffness has been increased as the result of normal force increased. These peaks 
increase is related to the 
increase of contact stiffness (Fig. 
2).  

In this figures, it is 
assumed that when the disks 
are in no contact condition, the 
normal force, contact stiffness, 
and peak frequency are zero. 
On the other hands, when the 
two disks are in perfect contact 
to each other, the two disks will 
act like a single block, in which 
the contact stiffness is 
determined by the material 
strength. In the experiment, 
such a single block was found to 
produce a peak frequency of 
about 26 kHz.  

In the case of single block, the value of normal force (F) can be estimated using the formula of 
F=EA (N), in which A is the cross section of the disk (i.e. 3x10-3 m2) and E is the material’s Young’ 
modulus (i.e. 117 GPa). Theoretical tangential contact stiffness of the single block disk can also be 
estimated from the bending strength of the disk, (i.e. k=3EI/l3, in which k is the contact stiffness, I is 
the moment of inertia, and l is the length of the disk), which leads to a value of 1.26x1010 N/m. It can 
be seen in Fig.2 that when a line is drawn from zero to disk maximum value of contact stiffness, i.e. 
1.26x1010 N/m, the peaks resulted from the experiment are located just in the vicinity of the line, an 
indication of the contact stiffness increase. 

The results indicated that the proposed experiment method has been successfully used for 
evaluation of contact stiffness of contact with surface texture. This method can then be used in 
studying the quantitative relationship between physical dimensions of the texture, such as pitch 
radius, and the contact stiffness.    
 
1)J.A. Greenwood and J.B. Williamson. Proc.Roy.Soc.London A295, 1966, 300-319 
2) H.A. Sherif and S.S. Kossa. Wear, 151(1), 1991, 49-62 

Fig. 1 Newly proposed experimental apparatus 
for contact stiffness evaluation 
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Research summary: 
 Several kinds of surface textures have been fabricated to investigate the effect of surface texture 

for frictional sound. The result suggested that there should be a quantitative relationship 
between physical dimension of the texture and the generated frictional sound 

 It is observed that the generation of frictional sound is related to contact stiffness at contact 
interfaces and hence introducing surface texture to contact interface can control the contact 
stiffness. In order to evaluate the quantitative relationship among frictional sound, contact 
stiffness, and surface texture, an experimental apparatus has been proposed. The apparatus has 
the ability to experimentally evaluate the contact stiffness of textured contact interfaces.  

 

1. Research for studying the effect of surface texture for contact stiffness. 
Analysis for determining the quantitative relationship between physical dimension of surface 
texture such as contact asperity (pitch) radius and contact stiffness.  

2. Research for studying the effect of surface texture on frictional sound 
Analysis for obtaining quantitative relationship between contact stiffness and frictional sound  

3. Research for studying the effect of surface texture for frictional sound of soft material 
The research is current topic of frictional sound collaborative research of ELyT Laboratory. 
Part of the research is planned to be conducted at LTDS, Ecole Centrale de Lyon 
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Kuhn Melanie

Solid oxide fuel cells (SOFCs) are a high-temperature fuel cell technology with possible applications 
ranging from cogeneration, transportation to small- and micro-scale power generation. Current 
research focuses on the reduction of operating temperatures to an intermediate range of 600 to 800°C 
and the development of suitable cell component materials. Perovskite-type oxides such as 
La0.6Sr0.4Co1-yFeyO3- (LSCF) are interesting cathode materials as they exhibit mixed conductivity 
and catalytic activity for the oxygen reaction. La0.6Sr0.4Co1-yFeyO3- shows oxygen nonstoichiometry 
over a wide temperature and oxygen partial pressure range, which affects the electrochemical 
properties, conductivity and stability of the materials under SOFC operating conditions. However, 
oxygen nonstoichiometry of La0.6Sr0.4Co1-yFeyO3-  has only been studied partially, and published data 
only cover a limited range of temperature and oxygen partial pressure omitting intermediate 
temperature and low oxygen partial pressure conditions. The main objective of this project therefore 
consists in the study of the oxygen nonstoichiometry of La0.6Sr0.4Co1-yFeyO3- in the temperature 
range of 600 to 800°C and a wide range of oxygen partial pressure. Additionally, the crystal structure 
is investigated under these conditions and correlated to the oxygen nonstoichiometry. Oxygen 
nonstoichiometry is measured by high-temperature gravimetry and coulometric titration at high and 
low oxygen partial pressure, respectively. High-temperature XRD is carried out to analyze the 
crystal structure.  
Various compositions of Co and Fe B-site doped La0.6Sr0.4Co1-yFeyO3- (y = 0.2, 0.4, 0.6, 0.8) have 
already been investigated by a master student from Prof. Mizusaki’s Laboratory, and this project 
continues the previous work. Especially, the properties of La0.6Sr0.4CoO3- (LSC, y = 0) and 
La0.6Sr0.4FeO3- (LSF, y = 1) are being studied. 

1. Perovskite-powder preparation by Pechini method 
LSF and LSC were prepared by Pechini method [1]. Aqueous nitrate solutions of the respective metal 
ions were mixed in the appropriate stoichiometric ratio. An excess amount of ethylene glycol and 
citric acid was added and the solution was stepwise heated to 473 K. The Pechini method involves 
the formation of a metal citrate complex, followed by polycondensation and finally leaving an 
amorphous polymeric precursor into which the metal ions are incorporated. The precursor was then 
calcined in order to burn off the organic compounds and form the metal oxides. LSF was calcined at 
873 K for 6 hours whereas LSC was fired at 1173 K for 6 hours. The resulting oxide powders were 
ground with ethanol. Single-phase perovskite oxides were finally obtained through a subsequent 
sintering step during 6 hours at 1273 K for LSC (Fig. 1). LSF was sintered at 1373 K and 1573 K for 
6 hours, respectively, but no difference in the perovskite phase could be observed after the second 
sintering step (Fig. 2). X-ray powder diffraction (XRD) (M21X, MAC Science Co., Ltd., Yokohama, 
Japan) with a Cu K  anode was used to confirm the phase purity of the powder samples at room 
temperature in air. 
 

Oxygen nonstoichiometry and crystal structure of 
La0.6Sr0.4Co1-yFeyO3-  SOFC cathode materials 
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Fig. 1: a) XRD patterns of LSC at room temperature in air. b) Close-up of XRD patterns of LSC after 
heat treatment at 1173 and 1273 K. 
 

  
Fig. 2: a) XRD patterns of LSF at room temperature in air. b) Close-up of XRD patterns of LSF after 
heat treatment at 873, 1373 and 1573 K. 
 
2. Coulometric titration: Measurement of oxygen nonstoichiometry for LSF and LSC  
The oxygen nonstoichiometry of LSF and LSC was measured at 873, 973 and 1073 K by coulometric 
titration. The measurement sample was prepared by pressing approximately 0.5 mg of the respective 
powder into a pellet and firing at 973 K for 4 hours. The obtained pellet was slightly smashed using a 
hammer and filled into an YSZ tube which served as an electrolyte of the galvanic cell. The sample 
was mechanically pressed against the YSZ tube to ensure close contact between the sample and YSZ 
electrolyte. Pt-foil connected to Pt wire was used as an electrode in contact with the sample while a 
counter electrode was formed on the outside of the YSZ tube by painting Pt paste and attaching Pt 
wire. After sealing, the YSZ tube was filled with Ar and evacuated to about 0.8 bar. The sample 
temperature was controlled by a thermocouple and furnace. An electric charge C was passed through 
the sample to vary its oxygen content according to: 

Fn
C

2
                                                                               (1) 

with  the variation in oxygen content, F the Faraday constant (96485.3 C·mol-1) and n the number of 
moles. After equilibration, the electromotive force of the galvanic cell was measured from which the 
corresponding oxygen partial pressure was calculated using the Nernst equation: 

I,O

II,O

2

2ln
4 p

p
F

RTE                                                                         (2) 

a) 

b)a) 

b)
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where E is the electromotive force or potential of the galvanic cell, R the ideal gas constant 
(8.31447 J·(mol·K)-1) and T the temperature in K. The oxygen partial pressure in the YSZ tube is 
given by pO2,II while pO2,I is the reference oxygen partial pressure corresponding to the oxygen partial 
pressure in air.  
The oxygen nonstoichiometry of LSC and LSF is shown as a function of oxygen partial pressure in 
Fig. 3a and b, respectively. The values of 3-  in the region of higher oxygen partial pressure for LSC 
are based on Ref. [2] and were used to determine  from the variation of oxygen content measured in 

this study. LSF exhibited a plateau region between log(pO2/bar) = -10 to -20 where 
2Olog p

 reached 

a minimum value corresponding to the stoichiometric composition. According to Mizusaki et al. [3], 

the oxygen content of La1-xSrxFeO3-  in this region is given by 
2
x , where x is the strontium content. 

The stoichiometric oxygen content therefore equals 2.8 for LSF with 0.4 mol of Sr as used here. The 
location of the plateau line at 3- = 2.8 was used to determine  from the variation of oxygen content 
measured by coulometric titration of LSF. 
For both LSC and LSF, the oxygen content decreased with decreasing oxygen partial pressure and 
increasing temperature, as can be seen in Fig. 3a and b. Decomposition of LSC was observed between 
log(pO2/bar) = -9 to -5 which is conform to the calculated decomposition point using the 
thermodynamic database MALT according to which decomposition occurs around logpO2 = -6.22 at 
1073 K and logpO2 = -8.06 at 973 K. XRD analysis of LSC after coulometric titration confirmed 
decomposition of the single-phase perovskite as shown in Fig. 4. LSC primarily decomposed into the 
214 phase. 
Decomposition of LSF was calculated to occur at logpO2 = -21.735 at 1073 K, logpO2 = -24.817 at 973 K 
and logpO2 = -28.602 at 873 K. The experimental decomposition point is currently being measured, 
but can be expected to coincide with the calculated points (Fig. 3b). 
The oxygen nonstoichiometry data for LSF and LSC were compared with data from the literature in 
the higher oxygen partial pressure range [2,4]. While the measured data for LSC agrees with the 
data from Ref. [2], some discrepancy can be observed in the case of LSF. The oxygen 
nonstoichiometry will therefore be measured by HT-gravimetry for both LSF and LSC in the higher 
oxygen partial pressure region.  
The oxygen nonstoichiometry data for LSF and LSC were also combined with data obtained for 
LSCF [5] and oxygen nonstoichiometry of LSCF for the composition range of y = 0, 0.2, 0.4, 0.6, 0.8 
and 1 is shown in Fig. 5. 
 

 
a) 
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Fig. 3: Oxygen nonstoichiometry of a) LSC and b) LSF measured by coulometric titration. 
 

 
Fig. 4: XRD pattern of LSC after coulometric titration (CT) at room temperature in air. 
 

b) 
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a) 

b) 
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Fig. 5: Oxygen nonstoichiometry of La0.6Sr0.4Co1-yFeyO3-  (y = 0, 0.2, 0.4, 0.6, 0.8, 1) at a) 873 K, b) 973 
K and c) 1073 K. 
 
 
3. HT-gravimetry: Setting up, calibration and buoyancy test for new Shimazu microbalance 
Operation of a new HT-gravimetry setup with a Shimazu microbalance was initialized. Several 
measures had to be taken in order to enable a stable measurement output. Mainly, a 
temperature-controlled environment had to be constructed around the microbalance in order to 
compensate for weight fluctuations induced by variations of the room temperature. The balance 
could then be calibrated and buoyancy is currently being measured for different gases (O2, Ar, H2 
and CO2) at 473, 673, 773, 873, 973, 1073 and 1273 K using an Al2O3 sample with no oxygen 
nonstoichiometry. The results for O2, Ar and CO2 atmospheres are shown in Fig. 6. 
 

 
Fig. 6: Buoyancy test for Shimadzu HT-gravimetry. 
 
 

c) 
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 Single-phase perovskite powders of LSF and LSC were successfully fabricated by Pechini 
method. 

 The oxygen nonstoichiometry of LSF and LSC was measured by coulometric titration at 873, 973 
and 1073 K. 

 Operation of a new HT-gravimetry setup was started; a buoyancy test is currently being 
executed. 

 

 Powder fabrication: 
 Chelate titration and ICP will be performed to determine the concentration of the metal 
nitrate solutions for further powder fabrication by Pechini method. 

 Oxygen nonstiochiometry: 
  Coulometric titration: 

 The measurement of the oxygen nonstoichiometry of LSF and LSC by coulometric 
titration will be repeated to confirm the results. Additionally, oxygen nonstoichiometry 
will be measured by reduction-oxidation steps. 

 Oxygen nonstoichiometry of LSCF6455 will be measured as a significant change in 
the oxygen nonstoichiometry curve for LSCF appears to take place at this composition. 

  HT-gravimetry: 
 Oxygen nonstoichiometry for LSF, LSC and LSCF6455 will be measured. 
 The absolute value of  for LSF, LSC and LSCF6455will be determined in pure H2. 

  A defect model will be established to fit the oxygen nonstoichiometry data and calculate 
thermodynamic properties such as the standard free energy change. 

 HT-XRD: 
  The crystal structure of LSF, LSC and LSCF6455 will be characterized by HT-XRD at 873, 

973 and 1073 K as a function of oxygen partial pressure. 
  Lattice parameters will be correlated to the oxygen nonstoichiometry data. 

 Conductivity measurements:  
  The oxygen nonstoichiometry data will be correlated to conductivity data from the 

literature.
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In plants that have a huge number of pipes such as nuclear power plants, local wall-thinning on 
the inner surface of pipes due to the flow inside the pipes is a big problem. Because this kind of local 
wall-thinning may cause rupture of a pipe and give serious damage to the plant, it is very important 
to measure the thickness of pipes periodically. The pipes in plants are sometimes covered with a 
thick insulator, which prevents measuring the thickness of a pipe from the outside with conventional 
inspection methods such as ultrasound testing. Therefore, a new inspection method to overcome this 
problem is still expected. In this study, a new inspection method based on pulsed eddy current 
testing (Pulsed ECT) is proposed to deal with this problem. 
  Pulsed ECT is a new technology developed in recent years. Up to now, there are few researchers 
dealing with the defect detection of deep region of thick stainless steel plate or carbon steel material 
with big lift-off.   
Objectives:  
Detection of defect in deep region of SUS316 specimen and carbon steel specimen with big lift-off 
using Pulsed ECT method, and quantitative evaluation of local wall-thinning using inversion 
analysis method.   
Research plan in 21th academic year: 
(1) Prepare SUS316 specimens with a defect to simulate local wall-thinning of a large-diameter pipe. 
(2) Establish Pulsed ECT experiment system set-up to measure the thickness of a pipe from the 
results and evaluate this system.  
(3) Reproduce experimental results by numerical simulations. Through analysis of the experimental 
and simulation results, achieve the detection of local wall-thinning in thick-walled piping and 
propose a method to evaluate the thickness of a pipe.  

(1) Specimens with a defect that simulates local wall-thinning in pipes 
(a) Figure 1 shows one of SUS316 plates of various thicknesses: 2, 3, 4, 5, 7 and 10mm. The 
width and length of all the plates are 100mm. These are the specimens we applied in 
experiments as the first step.  

 
Fig.1 SUS316 plate of various thicknesses 

 
(b) Figure 2 shows one of SUS316 plates with rectangular slits of various depths. The size of the 
plates     is 120mm 100mm 10mm and the depths of the slits are 2.5, 5, 6, 7 and 8mm. These 
are the specimens we applied in experiments to simulate local wall-thinning in pipes due to flow 
accelerated corrosion (FAC).  
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Fig.2 SUS316 plate with various depth of slit defect 

 
(c) Figure 3 shows one of SUS316 plates also with rectangular slits of various depths. The size of 
the plates is 500mm 300mm 8mm and the depths of the slits are 1, 3 and 5mm. The same sized 
plate without a slit is placed on the top of these plates to simulate local wall-thinning on the 
back side of double plates. 

 
Fig.3 SUS316 plate with various depth of slit defect and without defect  

 
(d) Figure 4 shows one of SUS316 plates with rectangular holes of various depths. The size of 
the plates is 500mm 300mm 8mm. The size of rectangular holes is 10mm 10mm and its depths 
are 1, 3 and 5mm. This simulates local wall-thinning in pipes caused by liquid droplet 
impingement (LDI). 

 
Fig.4 SUS316 plate with various depth of LDI defect  

 
(2) Pulsed Eddy Current Testing (Pulsed ECT) experiment system set-up  
Pulsed ECT experiment system consists of  
1. Function generator: WF1945 (NF company) 
2. Power amplifier: BP4610 (NF company) 
3. Shunt resistance: 0.1ohm or 1ohm 
4. Exciting coil 
5. Magnetic sensor: Hall sensor and TMF sensor. 
6. AD board: PCI-5105 (National Instruments) 
7. PC, Display 
 

       
                  Function generator: WF1945           Power amplifier: BP4610 
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Fig. 5 Pulsed ECT experiment set-up 

   
Pulse signal is generated by the function generator and amplified by the power amplifier and 
then supplied to the exciting coil. Pulse magnetic field is generated by the exciting coil and the 
existence of a defect in a specimen affects the pulse magnetic field. The change of magnetic flux 
density can be observed with the magnetic sensor. Using the AD board and the display we can 
collect and observe the pulse magnetic signal in real time. Through the shunt resistance we can 
observe the exciting signal together with the pick-up signal.  
  In experiments, square wave pulse is applied as the exciting signal and a magnetic sensor is 
used as the pick-up sensor (according to the condition, a hall sensor or a TMF sensor is chosen as 
the pick-up sensor). 
 
(3) Experiment and numerical simulation results 
  We conducted the experiments with the system and specimens stated above. ANSYS software 
is used for the numerical simulation analysis. Here some typical results are shown below. 
( ) Here the experiments using the specimens as shown in Fig.1 are explained.   

  Figure 6 shows the position of the exciting coil and the pick-up sensor and the measuring 
condition. The parameters of the exciting coil are listed in Tab.1. 

 
Fig. 6 Exciting coil and pick-up sensor 
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Tab.1 Parameters of exciting coil 
 Inner 

radius  
Outer 
radius 

Height DC 
resistance 

Wire diameter Turns 

Exciting 
coil 

15 mm 20 mm 15 mm 0.2 ohm 1 mm 60 

  A hall sensor is used as the pick-up sensor, whose sensitivity is 5mV/G, and the manufacturer 
is Allegro Microsystems. Vertical magnetic flux density is measured with the magnetic sensor. 
In the experiments, the magnitude of the DC part of the pulse exciting current is 7.8A, the 
period of the pulse signal is 0.01s, the duty is 50% and the sampling rate is 1MS/s. The signal 
collected by the Hall sensor was averaged over 10 cycles of the transient output for duration of 
0.1s, to reduce noise. Typical 1-D transient outputs at the measured point are shown in Figure 7 
for both experimental and numerical results. We can see that experimental results and 
numerical simulation results match well qualitatively with each other. 

   
Fig. 7 Comparison of experimental results and simulation results   

 
Figure 8 shows the differential signal of the above experimental pick-up signals, where the 
reference signal is the signal measured on a plate of 10mm thickness. The difference in the 
responses provides thickness information of the plates based on the peak time and peak value 
shown as Fig.9. So it is possible to evaluate the thickness of a plate using extracted features 
(peak time and peak value) from the differential signal shown as Fig.10. 

       
Fig. 8 Differential signal of the magnetic flux density    Fig. 9 Typical response of differential signal 
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Fig.10 Relationship between the extracted feature and the thickness of a plate 

 
( ) Here the experiments using the specimens as shown in Fig.2 are explained.   

     
Fig. 11 Position of exciting coil and pick-up sensor 

  The parameters of the exciting coil are listed in Tab.2. 
 

Tab.2 Parameters of exciting coil 
 Inner 

radius  
Outer 
radius 

Height DC 
resistance 

Wire diameter Turns 

Exciting 
coil 

15 mm 23 mm 15 mm 0.4 ohm 1 mm 104 

  The same Hall sensor as used in section (3)-( ) was used as the pick-up sensor. In these 
experiments, horizontal direction magnetic flux density was measured by the magnetic sensor. 
Fig.11 shows the position of the exciting coil and Hall sensor. In the experiments, the magnitude 
of the DC part of the pulse exciting current is 10.0A, the period of the pulse signal is 0.02s, the 
duty is 50% and the sampling rate is 0.5MS/s. The signal collected by the Hall sensor was 
averaged over 10 cycles of the transient output for duration of 0.2s, to reduce noise. The 1-D 
transient outputs at the measured point are shown in Fig.12 and the preliminary relationship 
between the peak value of the pick-up signal and the depth of the slit defect is shown in Fig.13. 

     

2 3 4 5 6 7 8
61

62

63

64

65

66

67

Pe
ak

 v
al

ue
 (G

au
ss

)

depth of slit defect (mm)

 peak value
 Boltzmann fitted curve

 
Fig. 12 Original experimental results      Fig. 13 Relationship between the peak value and the defect 

depth 
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( ) Here the experiments using the specimens as shown in Fig.3 are explained (two-layer 
specimen).   
  In this experiment, we detect the depth of the slit defect of the bottom layer in the structure of 
a two-layer specimen (shown in Fig.14). The same exciting coil as used in section (3)-( ) was 
applied. TMF sensor (one kind of much more sensitive magnetic sensor as shown in Fig.15) was 
used as the pick-up sensor whose sensitivity is 1V/G and vertical magnetic flux density was 
measured with the magnetic sensor. In the experiments, the magnitude of the DC part of the 
pulse exciting current is 10.0A, the period of the pulse signal is 0.02s, the duty is 50% and the 
sampling rate is 0.5MS/s. The signal collected by the TMF sensor was averaged over 50 cycles of 
the transient output for duration of 1.0s, to reduce noise. The 1-D transient outputs at the 
measured point are shown in Fig.16, and Fig.17 shows magnified details of the selected part 
with a circle. Fig.18 shows the differential signal of the pick-up signals where the reference 
signal is the signal measured on a place without a defect. The preliminary relationship between 
the peak value of the differential signal and the depth of the slit defect of the bottom layer is 
shown in Fig.19. 

              
Fig.14 Two-layer specimen and position of exciting coil and pick-up sensor   Fig.15 TMF sensor 

 

            
Fig.16 Original experimental results           Fig.17 details after magnified of the selected part with a 

circle  
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   Fig.18 Differential signal    Fig.19 Relationship between peak value and the defect depth of the 
bottom layer 
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( ) Here the experiments using the specimens as shown in Fig.4 are explained.   

 
Fig.20 Specimen with LDI defect and position of exciting coil and pick-up sensor        

  In this experiment, we detect the depth of LDI defect of one-layer structure specimen (shown 
in Fig.20, measured from backside). The same exciting coil and hall sensor as used in section 
(3)-(b) were used. The horizontal magnetic flux density was measured with the magnetic sensor. 
In the experiments, the magnitude of the DC part of the pulse exciting current is 10.0A, the 
period of the pulse signal is 0.02s, the duty is 50% and the sampling rate is 0.5MS/s. The signal 
collected was averaged over 100 cycles of the transient output for duration of 2.0s, to reduce 
noise. The 1-D transient outputs at the measured point are shown in Fig.21, and Fig.22 shows 
magnified details of the selected part with a circle. We can see the difference of the pick-up 
signal over the different depths of the LDI defects. 

            
Fig.21 Original experimental results        Fig.22 details after magnified of the selected part 

For the detection of local wall-thinning of a thick SUS316 pipe and two-layer structure, we prepared 
the specimens, established Pulsed ECT experiment system and achieved the numerical simulation 
analysis using ANSYS software. Numerical and experimental results demonstrate that the local 
wall-thinning in the bottom layer of double-plate structure (8mm+8mm) of SUS316 material can be 
successfully detected. At last, the preliminary relationship between the pick-up signals and the local 
wall-thinning in the pipes were established. 
(1) Several kinds of SUS316 austenitic stainless steel specimens were prepared to simulate local 
wall-thinning in the pipes in nuclear power plants. 
(2) Pulsed ECT experiment system set-up was established. 
(3) Experiments were carried out using the prepared SUS316 specimens and corresponding 
numerical simulations were performed using ANSYS software to discuss the experimental results. 
Experimental results and numerical simulation results can match well qualitatively with each other 
under the same condition.   
(4) Feature extraction of the peak time and peak value was carried out using the differential signal of 
the pick-up signals or the original pick-up signal (according to different condition, we choose a 
suitable signal) in time domain to discuss thickness evaluation of a plate and detection of a defect of 
a plate. Preliminary relationship between the pick-up signals and the local wall-thinning in the pipes 
were established. 
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Aim:  
(1) Enhancement of the detection capability (increasing the accuracy of evaluation the depth of the 
defect, application to local wall-thinning of carbon steel material and enhancing detection resolution 
etc). 
(2) Sizing of local wall-thinning in piping. 
 
Research plan: 

Prepare carbon steel specimens to simulate local wall-thinning in thick-walled piping. 
Improve the current Pulsed ECT experiment system set-up, employ the scanning stage to obtain a 

pick-up signal of a C-scan image, improve the placement of a TMF sensor, enhance the detection 
capability at the aspect of increasing the accuracy of evaluation the depth of a defect and defect 
detection of carbon steel material with big lift-off. 

Analyze the electromagnetic response of the pulsed exciting signal, find the analytical solution and 
interpret the pick-up signal.  

Conduct sizing and quantitative analysis of local wall-thinning in big diameter pipes with the help 
of such as artificial intelligence approach and deterministic approach (iteration method). 
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A pickup truck, a light motor vehicle with an open-top rear cargo 
area, as shown in Figure 1, is one of the best selling vehicle types 
around the world, especially in North America. However, there have 
been only a few studies of pickup truck aerodynamics. One reason for 
this is the complexity of the flow field around the pickup truck due to 
the open bed behind the cabin. Studies performed to date have only 
explained the flow characteristics around pickup trucks, or validated CFD results by experiments. 
They indicated that bed is one of the most important parts of a pickup truck for aerodynamic 
performance. The flow charac- teristics of a pickup truck were examined in a series of wind tunnel 
experiments and numerical simulations with regard to the bed geometry variation, the bed length 
and the bed height.  

The drag coefficient was changed in accordance with the bed geometry variation. As a result of 
analysis of variance in design of experiments, the interaction effect between the bed length and bed 
height was significant. The main aerodynamic features of a pickup truck were characterized as the 
bed recirculation flow over the bed and the reverse flow in the wake. The occurrence of the reverse 
flow in the wake was dependent on the bed geometry.  

The bed flow was attached to the upper part of the tailgate when the bed geometry could not cover 
all the downwash of the bed flow, similar to the short with low bed, as shown in Figure 2 (a). This 
attachment brought about the strong backward bed flow on the tailgate, the relatively high 
turbulence level over the bed, and the coherent peak of the power spectrum density in the wake so 
that the drag coefficient increased. The attachment disappeared and the backward bed flow was 
weakened as the bed became longer or the bed height became higher. The longer bed had more room 
to cover the downwash of the bed flow inside the bed, as shown in Figure 2 (b). The higher bed kept 
the downwash flowing over the tailgate and led the bed flow to be recirculated inside the bed, as 
shown in Figure 2 (c). Thus, the drag coefficient was low in spite of the reverse flow in the wake. 

The drag coefficient was high, however, for the long with high bed, although the bed flow was not 
attached to the tailgate. Because the reverse flow in the wake and the adverse pressure area inside 
the bed were enlarged, as shown in Figure 2 (d). The drag reduction by the weakened backward bed 
flow could be cancelled by the strengthened reverse flow in the wake. Therefore, the drag coefficient 
of the mid-length with mid-height bed did not change markedly in comparison with those of the short 
with mid-height bed or mid-length with low bed. Consequently, the bed flow over the bed and the 
reverse flow in the wake affected the flow characteristics at the same time. 

 
 
 
 
 
 
 
 
 
 
 

3

 

Figure 1. Toyota Tacoma pickup truck

Figure 2. Streamlines colored by the pressure coefficient inside the bed in the symmetry plane (CFD data)
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In conclusion, it is important that the bed recirculation flow should not be attached to the tailgate. 
Next, the adverse pressure area inside the bed should be small, and the reverse flow in the wake 
should be weak in designing the bed geometry for a low-drag pickup truck. 

1. Jongsoo Ha, Shinkyu Jeong, and Shigeru Obayashi “Drag Reduction of a Pickup Truck by a Rear 
Downward Flap”, International Journal of Automotive Technology (under review) 

2. Jongsoo Ha, Shinkyu Jeong, and Shigeru Obayashi “Flow Characteristics of a Pickup Truck with 
Regard to the Bed Geometry Variation”, Proceedings of the Institution of Mechanical Engineers, 
Part D, Journal of Automobile Engineering (accepted) 

3. Jongsoo Ha, Shuya Yoshioka, Takuma Kato, Yasuaki Kohama, and Shigeru Obayashi “Drag 
Reduction of a Bluff-Body Using Design of Experiments,” Transaction of JSAE, Vol.40, No.3, 
pp.655-660, 2009 
 

1. Jongsoo Ha, Shinkyu Jeong, and Shigeru Obayashi “Investigation of the Rear Flap 
Configuration of a Pickup Truck using Design of Experiments,” Sixth International Conference 
on Flow Dynamics, 11-4, Sendai, Japan, November, 2009 
 

1. Jongsoo Ha, Shinkyu Jeong, and Shigeru Obayashi “Investigation of the Bed and Rear Flap 
Variation for a Low-Drag Pickup Truck using Design of Experiments,” SAE 2010 World 
Congress, SAE Technical Paper 2010-01-0122, Detroit, USA, April, 2010 
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according to the Bed Geometry,” The 7th IASME / WSEAS International Conference on Fluid 
Mechanics and Aerodynamics, 618-305, Moscow, Russia, August, 2009 
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1.  Investigation of Aerodynamic Performance due to Automotive Cooling Exit Flow 

The aim of this research is to observe the influence of the cooling exit flow on aerodynamic 
performance. To reach the aim, Several experimental investigations and CFD simulations are 
conducted into automotive aerodynamic performance on different layouts of the engine-cooling outlet. 
A simplified sedan model with internal ducting is utilized, where the cooling system is installed with 
several alternatives for exit thrust recovery. The aerodynamic drag, lift, and pitching moment are 
measured to investigate the influence of aerodynamic performance on different exit-flow inclination 
angles and different locations of cooling outlet, and the details of flow fields were observed by CFD to 
analyze the reasons of the changes of the main aerodynamic performance. 

Results show that: 
1) All the drag, lift, and pitching moment increase with the increase of inclination angle. When the 

inclination angle augments from 30º to 90º, there is a significant lift and pitching moment 
increase, which means a greater increase of the rear lift relative to that of the front lift. 

2) Any location of the outlet increases the drag and lift, but may decrease or increase the pitching 
moment. Central arranging the outlet leads to slight higher drag but much lower lift comparing 
with other situations; proposing the outlet gains the lowest drag, but it causes higher lift and the 
lowest pitching moment, which brings to a large increase in front lift; postposition of the outlet 
leads to higher drag, the highest lift, and the highest pitching moment. It means that the change 
of cooling exit location largely influences the distribution of front and rear lift. 

3) Rear outlet model obtains a well aerodynamic performance, and the drag coefficient even lower 
than that of the closed front-end condition.  

4) The interaction of the tow vortices on the wake region is the main reason of the increase of drag 
and lift coefficient with the increase of the inclination angle. 

 
2.  Investigation of Aerodynamic Performance due to the Interaction between the Rear Diffuser 
Angle and the Cooling Airflow Outlet 

The purpose of this research is to understand the combined flow of underneath flow and 
engine-cooling exit flow, as well as the interaction between the rear diffuser angle and the cooling 
airflow outlet on aerodynamic performance. Wind tunnel test and CFD simulation results were 
presented and discussed to investigate the influence of different rear diffuser angles on aerodynamic 
drag and lift, in the situations of closing and opening the internal cooling airflow path, and in 
different layouts of the cooling airflow outlet. 

Results show that the drag and the lift increase at any of the rear diffuser angles after opening the 
cooling airflow path. And the drag increment is corresponding to the magnitude of inclination angle. 
A series of wind tunnel tests in this research demonstrate the variation tendency of drag on rear 
diffuser angle, which is that the drag decreases first and then increases with the increase of rear 
diffuser angle. After opening the cooling airflow path, the variation tendency of drag on rear diffuser 
angle is similar to that of the closed front-end models, but the minimum drag is obtained at a smaller 
rear diffuser angle. The wind tunnel tests also indicate that, the lift of closed front-end model 
decreases with the increase of rear diffuser angle. However, after opening the cooling airflow path, 
the lift doesn’t continuously decrease with the increase of rear diffuser angle, but decreases first and 

3

Control of  Passenger Vehicle's Aerodynamic 
Performance in Combination with Engine Cooling Flow and 
Under Floor Flow 
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then increases at a certain angle. This variation tendency is similar to that of the drag, and which 
make it possible to optimize the rear diffuser at a favorable angle to obtain a lower drag and, at the 
same time, a lower lift.  

To improve the understanding of the influence of the combined flow on drag and lift, CFD was also 
employed to investigate the flow details of the models. By observing the under flows and wakes, it 
can be seen that, with the increase of rear diffuser angle, the junction of upper flow and lower flow 
tends to move ahead and up, which reduces the separation region, and has an effect to reduce the 
drag. The structure of the horse shoe vortices on the wake region reflects the variation tendency of 
drag on different rear diffuser angle. When the upper and lower vortices achieve a relative 
equilibrium, the drag reaches the minimum value. After opening the cooling airflow path, a 
recirculation region and some small vortices are generated behind the engine-cooling outlet, and the 
separation region of wake is increased. These changes may be the main reason of the increase of drag 
after opening the cooling airflow path. And because of the momentum increase of the lower flow after 
opening the cooling airflow path, the relative equilibrium of upper and lower vortices can be achieved 
at a smaller diffuser angle, so the minimum drag is also obtained at this smaller rear diffuser angle. 
By checking the distributions of static pressure on models under surfaces, it is found that, after 
opening the cooling airflow path, the forepart pressure of under surface increases, a larger 
high-pressure area appears ahead of the engine-cooling outlet, and a smaller low-pressure area 
arises behind the outlet. And more attractively, the pressure on the rear diffuser doesn’t 
continuously decrease any more, but decreases first and then increases with the increase of rear 
diffuser angle.  

The study of the interaction between the rear diffuser angle and the cooling airflow outlet has been 
studied here. And the results and discussions can improve the understanding of the interaction 
caused by complicated combined flow, and give an indication to the optimum structure on the design 
of passenger vehicle.

1. The Sixth International Conference on Flow Dynamics, “Investigation of Aerodynamic 
Performance Due to Automotive Engine-cooling Exit Flow”, Oral and poster, November 4-6, 
2009, Sendai, Japan. 

1. SNU-Tohoku Joint Workshop on Next Generation Aero Vehicle, “Influence of the layout of 
engine-cooling outlet on automotive aerodynamic performance”, Oral, September 28-29, 2009, 
Seoul, Korea. 

2. SAE 2010 world congress, “Investigation of Aerodynamic Performance due to the Interaction 
between the Rear Diffuser Angle and the Cooling Airflow Outlet”, Written and Oral 
Presentation, Approved for Publication (Paper Number: 2001-01-0290), April 13-15, 2010, 
Detroit, Michigan USA.  

 



－341－

 
 

 
 

 

1

 
 

 
 

 

 

 
 

1

 

1  

    



－342－

 
 

1. , , , ,  , “
”, 10 , 

3D1-4, 2009.   
2. , , ,  , “

”, 10 , 
3D1-6, 2009. 

 

1. Shunsuke Komizunai, Atsushi Konno and Masaru Uchiyama, “Analysis of Human Dexterity 
While Performing Tasks and Its Implementation on a Humanoid Robot,” in Proc. of the Sixth Int. 
Conf. on Flow Dynamics, 2009. 

 



－343－

 

2
3 5 5 4

1  
 

 

 

 

 
 

 
 

Kenaf Kenaf

 

 
 

 
 

 
  

 
5 5 IROS09

IROS RoboCup Best Paper Aword  

1
 

 

 

Kenaf 



－344－

  

 

 
4  

 
  

Kenaf
2 4 5

 

3  

1. 10     
, 

“
”  

2. 10     
 

“ Kenaf ” 
 

3.  
 

“ ” 
 

4.  
 

“ ” 
 

 

1. 2009 IEEE/RSJ International Conference on Intelligent Robots and Systems, 
Yoshito Okada, Keiji Nagatani, Kazuya Yoshida, 

Semi-autonomous Operation of Tracked Vehicles on Rough Terrain using Autonomous Control 
of Active Flippers,  

 

1. IROS RoboCup Best Paper Aword, RoboCup Confederation,  
2009 10 5  



－345－

[ ]
 

 

 
 
[ ]  

2009 International Conference on Flow 
Dynamics  
 
[ ]

 

 

1

 

 



－346－

 

 
1

Robomec 2010 International Conference on Intelligent Robots and Systems 2010
 

 

 

1. Naohiro Uyama, Hiroki Nakanishi, Kazuya Yoshida, 
“Fundamental Study on Restitution Coefficient under Impedance Control 
for Free-Flying Space Robot,” 
6th Int. Conf. on Flow Dynamics, Sendai, Japan, Nov. 5, 2009 
 



－347－

 

 

 

2 3
 

2

 
ICFD ICFD

Journal of Fluid Science and Technology
 

 

RMS

The 4th SNU-Tohoku University Joint Workshop  

 

2
 

 



－348－

Sixth International Conference on Flow Dynamics
 

 

 

Klebanoff T-S

T-S

 

 

1. S. Noro, M. Shigeta, S. Izawa, Y. Fukunishi: Rapid Mixing of Two Fluids in Micro-Scale, 1st 
International Young Researchers Conference on Flow Dynamics, Sendai, Japan, (2009-01).  
(short oral & poster) 

2.  ,  ,  ,  : , 
 (2009-7). (short oral & poster) 

3. S. Noro, M. Shigeta, S. Izawa, Y. Fukunishi: Numerical Study on Growth and Decay of 
Disturbance in a Flat-plate Boundary Layer, Sixth International Conference on Flow Dynamics, 
Sendai, Japan, (2009-11). (short oral & poster) 
 

1. S. Noro, M. Shigeta, S. Izawa, Y. Fukunishi: Numerical Study on Growth and Decay of 
Turbulece in a Flat-plate Boundary Layer, The 4th SNU-Tohoku University Joint Workshop, 
Seoul, Korea, (2009-09). (oral) 

2 2009
7 10  



－349－

SiC

(SiC)
 

 

SiC
R<1 mm

SiC
R=10 mm

 
 

SiC 2

SiC
3

B

 
 

 
 

SiC

 
 

1. Zhiyu Zhang, Jiwang Yan, Tsunemoto Kuriyagawa. Machinability investigation of 
reaction-bonded silicon carbide by single-point diamond turning. Key Engineering Materials, 
389-390, (2009): 151-156.  

3
 

 

SiC  



－350－

2. J. Yan, ZZ. Zhang, T. Kuriyagawa: Mechanism for material removal in diamond turning of 
reaction-bonded silicon carbide, International Journal of Machine Tools and Manufacture, 
389-390, (2009): 151-156.   

3. Zhiyu Zhang, Jiwang Yan, Tsunemoto Kuriyagawa: Fabricating micro-structured surface by 
using single-crystalline diamond endmill, Journal of Micromechanics and Microengineering. 

 
4. Zhiyu Zhang, Jiwang Yan, Tsunemoto Kuriyagawa:  Study on periodical groove wear in diamond 

turning of reaction-bonded silicon carbide. Wear.   
 

1. Zhiyu ZHANG, Jiwang YAN, and Tsunemoto KURIYAGAWA. Wear Mechanism of Diamond Tools in 
Ductile Machining of Reaction-bonded Silicon Carbide. Proceedings of the 5th International Conference on 
Leading Edge Manufacturing in 21st Century, December 2-4, 2009, Osaka, Japan,(2009),425-430.   

2. Jiwang YAN, Zhiyu ZHANG, Tsunemoto KURIYAGAWA, and Hidenobu GONDA. Cutting Performance of 
a Single-crystalline Diamond Ball Endmill in Fabricating Micro Lens Arrays and Grooves. Proceedings of the 
5th International Conference on Leading Edge Manufacturing in 21st Century, December 2-4, 2009, Osaka, 
Japan,(2009), 443-448. 

3. Zhiyu Zhang, Jiwang Yan, Hideya Nishiyama, Tsunemoto Kuriyagawa. Ultraprecision machining of 
reaction-bonded silicon carbide. Proceedings of the 6th International Conference on Flow Dynamics, 348-349. 
Sendai, Japan. November 4-6, 2009.  
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1. Yuto Kimura and Michio Tokuyama, Simulation Study of Supercooled Liquids of Binary 
Metallic Glass Forming System (proceeding of 2009 WPI-AIMR Annual Workshop), 
Springer (2009). 

1. Y. Kimura and M. Tokuyama, 2009 WPI-AIMR Annual Workshop, Simulation Study of 
Supercooled Liquids of Binary Metallic Glass Forming System, poster presentation, March 
2nd 2009. 

2. , , 64 , CuZr
, , 2009 9 28 . 

3. Y.  Kimura and M. Tokuyama, 6th International Conference on Flow Dynamics, 
Comparison of Diffusive Motion in Supercooled Liquid CuZr between Simulation and Mode 
Coupling Theory, poster presentation, November 5th 2009. 

4. , , 65 , CuZr
, , 2010 3 20 ( ) 

1. Y. Kimura and M. Tokuyama, Workshop WPI-IPNG-Europe, Simulation Study of Relation 
between Long-time Self-diffusion and Local Structure in CuZr, poster presentation, August 
25-28th 2009. 

2. Y. Kimura and M. Tokuyama, 6th International Discussion Meeting on Relaxation in 
Complex systems, Simulation Study of Dynamics and Structure in Supercooled Liquid of 
CuZr, poster presentation, August 30th-September 4th 2009. 

3. Y. Kimura and M. Tokuyama, 1st International Workshop on Glass-Forming Systems, Test 
of the Mode Coupling Theory by Molecular Dynamics Simulation of Supercooled Liquid 
CuZr, oral presentation, November 7th 2009. 
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The electrostatically driven scanning micro-mirrors are fabricated for the application to laser 
display. The batch process of micro-mirrors is simple and cost-effective based on 
micro-electromechanical systems (MEMS) technology. In the case of laser scanning display, the 
micro-mirror is often driven at the resonant frequency for scanning along the horizontal and/or 
vertical axes. Since the resonant frequency needed for the display is higher than 8 kHz, it is not 
always easy to decrease the torsion spring constant for realizing low voltage operation. To decrease 
the driving voltage and increase the scan angle, researchers recently reported the optimizations of 
vertically self-assembled combs. The comb actuator with narrow gap was also effective for increasing 
the electrostatic force. Another simple way was to increase the number of combs in electrostatic 
actuator. Without decreasing the spring constant of torsion spring, additional combs were installed 
on the edges of mirror. However, the installation of combs on the mirror plane also increased the 
inertia and thus decreased the resonant frequency.  

Under the resonant scanning of micro-mirror, the mirror can be considered as a mechanical 
oscillator. The oscillation amplitude, which corresponds to the scan angle, is determined by the 
balance between input energy and loss. If the loss of oscillating mirror is decreased, the scan angle of 
the mirror increases. It is considered that the air friction generates a large loss since the friction 
boundary of the comb-drive mirror is long. Therefore, it can be expected that the operation of 
micro-mirror in vacuum improves the scan angle and the driving voltage.  

We investigated the characteristics of the micro-mirrors operated in vacuum at the high resonant 
frequency as used for laser scanning display. The effect of comb arrangement was investigated for 
the three types of micro-mirror. The resonant frequency and quality factor were studied in 
atmospheric air and vacuum.  

Fig. 1 shows the scanning electron micrographs of types I, II and III, respectively. In order to 
investigate the loss of the oscillating micro-mirror, we measured the quality factor Q as a function of 
pressure in the range from 0.1 Pa to atmosphere. The measured and calculated values of Q are 
shown in Fig. 2. The measured values of Q start to decrease at about 1.5 Pa for Types I and II and at 
about 0.4 Pa for Type III with the increase of pressure. The maximum value of Q was 9735 for type II 
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Fig. 1. Electronmicrographs of the fabricated micro mirrors. 
Fig. 2. Quality factors of three micro mirror types measured and calculated as a function of pressure. 
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below 7 Pa. The value of Q increases by about two orders of magnitude when compared with that 
in the atmospheric air. The rotation angle thus increased 52 times larger than that in atmospheric 
air for type II at the resonant frequency of 25 kHz, which corresponded to the decrease of operation 
voltage by a factor more than 7. The results and discussions were presented detail in [1], [2].       

From the investigation of vacuum operation of comb-drive micro display-mirrors, the operation 
voltage was decreased substantially by decreasing the air friction of comb-drive micro-mirror at a 
high resonant frequency when the mirror was operated at low pressure. In order to use this 
advantage for mobile micro-mirror, vacuum packaging is a key technology.  

A comb-drive micro-mirror was packaged in high vacuum using TO8 metal package as shown in 
Fig. 3. Two types of mirror-mirrors have been fabricated and hermetically sealed with a quartz 
transparent window. The pressure in the package was estimated to be about 0.7 Pa from the changes 
of the amplitude and the quality factor of oscillation. Theoretical explanations about air damping 
were also presented. Durability test was also carried out as well as the evaluations of several 
properties of micro-mirror before and after packaging [3]. 
 

 
 
Fig. 3. (a) Die bonded to chip carrier, (b) magnified image of micro-mirrors, (c) a perspective view of 
packaged chip and (d) view looking through glass window. 
1. Chu Hoang Manh and Kazuhiro Hane, Air friction loss of comb drive resonant micro mirrors for 
laser scanning display, Optical MEMS and Nanophotonics Conference, 17-20 August 2009, USA 
2. Chu Hoang Manh and Kazuhiro Hane, Vacuum operation of comb-drive micro display-mirrors, J. 
Micromech. Microeng. 19 (2009) 105018 (8pp).  
3. Chu Hoang Manh, Takayuki Tokuda, Masafumi Kimata and Kazuhiro Hane, Compact 
Low-Voltage Operation micro-mirror based on high vacuum seal technology using metal can, 
IEEE/ASME Journal of Microelectromechanical Systems  2010, (submitted) 

1. Chu Hoang Manh and Kazuhiro Hane, Vacuum operation of comb-drive micro display-mirrors, J. 
Micromech. Microeng. 19 (2009) 105018 (8pp).  

2. Chu Hoang Manh, Takayuki Tokuda, Masafumi Kimata and Kazuhiro Hane, Compact 
Low-Voltage Operation micro-mirror based on high vacuum seal technology using metal can, 
IEEE/ASME Journal of Microelectromechanical Systems  2010, (submitted) 

 

1. Chu Hoang Manh, Takashi Sasaki and Kazuhiro Hane Effect of increased combs on the 
characteristics of compact micro mirror , The IEEJ National Convention, March 16-18, 2009. . 

2. Chu Hoang Manh and Kazuhiro Hane Operation of display micro mirror in vacuum, The 56th Spring 
Meeting, The Japan Society of Applied Physics and Related Societies, March, 31- April 2, 2009. . 

3. Chu Hoang Manh and Kazuhiro Hane Characteristics of resonant micro mirror in vacuum, June 17 – 
20, 2009 International Conference on Micromechatronics for Information and Precision Equipment. 
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4. Chu Hoang Manh, Toshiyuki Takagi and Kazuhiro Hane Theoretical approach for estimating air 

friction in laser scanning mirror Sixth International Conference on Flow Dynamics, November 4-6, 
2009, Japan . 
 

1. Chu Hoang Manh and Kazuhiro Hane, Air friction loss of comb drive resonant micro mirrors for laser 
scanning display, Optical MEMS and Nanophotonics Conference, 17-20 August 2009, USA . 
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Checkpoint/Restart Tool for CUDA Applications," International Conference on Parallel and 
Distributed Computing Applications and Technologies, CD-ROM, Dec 11, 2009, . 

2. Katsuto Sato, Hiroyuki Takizawa, Kazuhiko Komatsu and Hiroaki Kobayashi, “Automatic 
Tuning of CUDA Execution Parameters for Stencil Processing,” Software Automatic Tuning: 
From Concepts to State-of-the-Art Results, Springer, 2010, . 
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,”  122  HPC , , 2009/09/10. 
5. , , , , “OpenCL GPU

,”  124 HPC , , 2010/02/23. 
 

1. Katsuto Sato, Hiroyuki Takizawa and Hiroaki Kobayashi, The Sixth International Conference 
on Flow Dynamics 2009, “A High-level GPU Programming Framework for Fluid Dynamics 
Simulation,” Non-reviewed oral and poster presentation, 2009/11/06. 

2. Kazuhiko Komatsu, Kentaro Koyama, KKatsuto Sato, Hiroyuki Takizawa and Hiroaki 
Kobayashi, "A High-level Programming Framework for Efficient Hybrid-architecture 
Computing," SIAM Conference on Parallel Processing for Scientific Computing, Non-reviewed 
oral presentation, 2010/2/25. 
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My theme in doctoral program I’m studying is entitled as “Development of a prediction system of 
catheter tracking for endovascular treatments”. And thus, my considerable efforts have been forced 
on training to make in-vitro artery models representing human blood vessel with Poly(vinyl alcohol) 
and to develop an in –vitro tracking system for catheter motion. 

 
Cross model for tracking System and Motion Capture of Catheter 

A model with a cross branch was constructed using Magics software (Magics RP 8.5; Materialise, 
Leuven, Belgium) shown as Figure 1(a). The diameter of main artery was 4 mm as a mean of 
intracranial artery. A zebra pattern (2 mm distance and 2 mm thickness) was painted on a catheter 
(Micro Catheter; Cat.No.E102-130S1, GMA Co., Ltd., Japan) using an oily marker pen 
(MO-120-MC-BK, Zebra, Japan) shown as Figure 3(b). The catheter was inserted into circulation 
system made of resin with a sheath as Figure 1(c) and was moved by hand slowly and the motion was 
recorded by digital camera (Canon PowerShot G9, Japan).  

                        
(a)                   (b)                       (c) 

 

Fig. 1 (a) Cross model for tracking system  (b) Catheter with zebra pattern for motion capture  (c) 
Circulation system for tracking motion of catheter 

 

Realistic model for tracking System and Motion Capture of Catheter 
To construct a realistic mold, models of the cerebral vasculature shown in Fig. 2 were created from 

patients undergoing clinically indicated conventional angiography with rotational data acquisition. 
Three-dimensional angiography was performed on a biplane C-arc unit (BV 3000; Philips Medical 
Systems, the Netherlands). The rotational run was then transferred to an angiography workstation 
(INTEGRIS 3D-RA, Philips Medical System) and 3-D reconstruction was performed. The 3-D 
geometry was transferred to a model made of gypsum, shown as Fig. 3. After gelation, the gypsum 
materials were removed by the lost-wax technique. 

Fig. 2 Three-dimensional model for a patient           Fig. 3 Model made of gypsum 

2

Development of a prediction system of catheter tracking for 
endovascular treatments 
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Figure 4 shows consecutive images of catheter motion with time at the point of artery crossing. It 
demonstrates that the catheter tip in cross geometry of the PVA-H model can be gently moved so as 
to enter the horizontal artery, which implies that catheters and guidewires can be controlled in the 
actual PVA-H artery phantom model.  
 

 
Fig. 4 Sequent images of catheter motion with time at the point of artery crossing 

 
To assess the catheter’s trackability, two different parts of the catheter, i.e., the hard part and the 

soft part, were inserted into the PVA-H model of the circulatory system with realistic geometry. The 
soft part of the catheter can be controlled to gently move along the curved line of the PVA-H model 
with realistic geometry shown in Fig. 5. However, movement of the hard part was unsuccessful and 
we couldn’t let catheter move on the curved line, which implies that more such experiments may lead 
to development of a good catheter using the in vitro tracking system for catheter motion. 
 

 
Fig. 5 Motion capture of the catheter with realistic geometry of PVA-H model 

1. International intracranial stent meeting 2009, Experimental Study on a Catheter Movement 
for New Catheter Design Based on Mechanical Properties, Oral Presentation, Aug. 6th 2009 

2. 6th ICFD, Experimental study on a catherter movement for evaluating catheter designs using 
an in-vitro tracking system, Oral and Poster Presetation, Nov. 6th 2009 

3. The 49th Annual Conference of Japanese Society for Medical and Biological Engineering, 
Computational simulation of catheter motion in hepatic blood vessels, Poster Presentation, 
Jun. 25th-27th 2010 (Submmting) 

 

1. AP biomech 2009 conference, Study on a Catheter Movement with Poly (vinyl alcohol) 
hydrogel for the Development In-vitro Tracking system, Oral Presentation, April. 15th 2009 
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1. Young-Min LEE, Masaya Toda, Masayoshi Esashi and Takahito Ono, Fabrication of Rotary 
Comb Drive Actuator for Micro Wishbone Interferometer, Proc. of 26th

, pp. 618-621 (2009) 
2. Young-Min LEE, Masaya Toda, Masayoshi Esashi and Takahito Ono, Micro Wishbone 

Interferometer for Miniature FTIR Spectrometer , E  

1. 26 Fabrication of Rotary Comb 
Drive Actuator for Micro Wishbone Interferometer 2009 10 16   

 

1. SSDM2009 (Solid State Devices and Materials) Fabrication of Electrostatic Actuated Rotary 
for Micro Interferometer 2009. 10. 08., Sendai, Japan  
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Strength, Fracture and Complexity, (2010) in press 
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Magnetic metallic glass (Fe0.72B0.24Nb0.04)(100-x)Ndx (4 x 8) thin films (is one of 
Fe0.72B0.24Nb0.04)(100-x)Lanthanoidx series, in which Lanthanoid is Nd, Gd, Sm, Tb, Y respectively) have 
been prepared by electron cyclotron resonance (ECR) ion-beam sputtering. The atomic composition of 
the thin film is controllable by changing the number of (Fe0.70B0.26Nb0.04)80Nd20 ‘chips’ combined with a 
Fe72B24Nb4 main target. Glass transition temperature (Tg), crystallization temperature (Tx)  and 
supercooled liquid region  ( Tx)  are found to be 850 K, 946 K and 96 K, respectively by employing 
DSC measurement. An atomically disordered structure is determined by X-ray diffraction, electron 
diffraction and high resolution transmission electron microscopy. The pristine thin film is found to be 
a soft magnetic material at room temperature. After thermal treatment at 1023K, the thin film 
changed to semi-hard magnetic material at room temperature (the annealing temperature was 
higher than the crystallization temperature). By applying this feature, the thin film can be 
magnetized to become a magnet after or during annealing process. A 5 m - thick cantilever and a 
copper microcoil with 32 turns were fabricated by using microfabrication techniques. Dimensions of 
the microcoil are 20 m in width and 2 m in height.  

In the near future, they will be combined together to microelectric-power generator based on 
electromagnetic induction effect under ambient vibration.  

 

1. Tuan A. Phan, Sangmin Lee, Akihiro Makino, Hiroshi Okamoto, Hiroki Kuwano, Fe-B-Nb-Nd 
Magnetic Metallic Glass Thin Film for MEMS and NEMS, The 5th IEEE International 
Conference on Nano/Micro Engineered and Molecular Systems, Jan 20th–23th, 2010, Xiamen, 
China (presented in oral) 

2. Sangmin Lee, Akihiro Makino, Akihisa Inoue, Phan Anh Tuan, Hiroki Kuwano, Metallic glass 
thin films of Fe-B-Nb-Lanthanoids, The 7th International Conference on Bulk Metallic glasses, 
Nov 1st-5th 2009, Busan, Korea (Poster).  

 

1. Fabrication of thin film metallic glass and its application for micro-power generation; 2
, 2009/7/10 (both oral and poster) 

 
1. Tuan A. Phan, Sangmin Lee, Akihiro Makino, Hiroshi Okamoto, Hiroki Kuwano, Fe-B-Nb-Nd 

Magnetic Metallic Glass Thin Film for MEMS and NEMS, The 5th IEEE International 
Conference on Nano/Micro Engineered and Molecular Systems, Jan 20th–23th, 2010, Xiamen, 
China (presented in oral) 

2. Sangmin Lee, Akihiro Makino, Akihisa Inoue, Phan Anh Tuan, Hiroki Kuwano, Metallic glass 
thin films of Fe-B-Nb-Lanthanoids, The 7th International Conference on Bulk Metallic glasses, 
Nov 1st-5th 2009, Busan, Korea (Poster).  
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Study of micro generator using metallic glass structure 
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1. Shogo Arai, Yasushi Iwatani, and Koichi Hashimoto. A condition for better estimation using 
asynchronous sampling than synchronous sampling. IEEE Transactions on Automatic Control.
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High temperature solid oxide fuel cells (SOFCs) offer a clean, pollution-free technology to 
electrochemically generate electricity with high efficiencies. But the traditional SOFC operated at 
high temperature up to 1000 oC presents some problems related to the cost of the materials and 
fabrication. 

Recently, significant effort has been devoted to the development of intermediate-temperature (600
800 oC) SOFCs (IT-SOFCs)  because they facilitate the use of cheaper component materials and 

possibly offer long-term stability. However, the polarization loss of cathode increases significantly 
and becomes a major issue affecting the cell performance at lower operating temperature.  

La1 xSrxCo1 yFeyO3 (LSCF) has attracted much attentions because of its higher ionic and electronic 
conductivity than LSM based materials. In addition to function as a cathode for SOFC, it is also an 
excellent current collector for fundamental study of other less conductive cathode materials. The 
primary objective of this study was to synthesize powder of LSCF composition for application as 
SOFC cathode. In this study, the composition, La0.6Sr0.4Co0.2Fe0.8O3-  was chosen as cathode material 
for long-term stability on intermediate temperature SOFC. LSCF powder was synthesized by 
Pechini method and electrochemical characteristics were investigated by ac impedance 
measurement.   

La0.6Sr0.4Co0.2Fe0.8O3-  (LSCF) powder was successfully synthesized by pechini method. And the 
electrode performance was investigated via the three-probe ac technique at 800 oC in oxygen partial 
pressure of 10-3 – 100 atm. The impedance spectra seemed to contain three semi-circles in 10-3 atmO2 
while two ones in 10-2 – 100 atmO2. The contribution of the individual semi-circles was separately 
evaluated by the equivalent circuit. By comparing the observed capacitance and the oxygen 
nonstoichiometry of LSCF bulk, the effective length of the electrode reaction is evaluated. It was 
found to be 5 – 20 nm. 
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