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 Analysis of Mutual Constraint of Deformation at Boundary 

During Elastic Deformation of Inhomogeneous Material 

 

Takeji ABE  and  Tetsuya MIYAKE 

 

In the elastic deformation of inhomogeneous materials such as polycrystals, the deformation

behavior is affected by the mutual constraint of deformation at the boundary.  In the present study,

starting from the well-known constant stress model and the constant strain model, the effects of the

boundary angle and Poisson’s ratio are studied, where a model of inhomogeneous material composed of

two grains having inclined boundary is adopted.� Next, a new model of inhomogeneous material called

“modified constant stress model” is introduced, in which the deformation is constrained at the boundary

between two different materials.  Especially, the effect of constraint of strain along the boundary inclined

to the direction of applied stress is discussed.� The problem is also numerically analyzed with the elastic

finite element method and the two-dimensional model of inhomogeneous material having the inclined

boundary.  The results of numerical calculation are compared with the analytical results adopting the

parameter representing deformation mode which is called “constraint ratio”. 

�������	
� :   Elasticity,  Composite Materials,  Polycrystalline Metal,  Constraint,  Inclined Boundary  
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(a) Constant strain model,   (b)  Constant stress model   

and� (c)  Modified constant stress model    

 

     Fig. 1    Models of  inhomogeneous material 
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Table 1� Averaged Young’s moduli �
ε
 and �

σ� for constant strain and constant stress model�  
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Fig. 2  Model of Inhomogeneous material with  

 inclined boundary 
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Table 2    Elastic constants for modified constant stress model in �
’

�
’

-coordinates 
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Fig. 3  Model of inhomogeneous body used for FEM 

calculation 
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        (a)   Averaged  Young’s modulus for �= 0.3 

 

(b)   Averaged  Young’s modulus for  ν= 0.5 

 

Fig. 4   Change of averaged Young’s modulus �
� 

calculated for inhomogeneous body with 

angle θ of inclined boundary 

 

 

��������	
��
����������

��������������� ! 

 

���� ����	
��
	�������

�
�
�

 

" #$%&"'"�()*+,-./012+,-./

�34567�89:5;9<
=�>?@�A

0BCDE�F��
������G��HIJ

4 !��KLM4J�FN12�OP�QRS

TU�VWX�YZ*<:[4X�FN()*�

OPL�QRSTU�VWX*<: !Y5�F

��
�����X\]0[ ��^_`a�b

cJ4[412+,-./0[ °= 90θ "�0d

��[e�Mfg °° 7060 � hi�\]L[ !�

:�jkl12�VW�� 0bc<: !"

 

 (a)   Averaged  Young’s modulus for  ν= 0.3 

 

(b)    Averaged  Young’s modulus for  ν= 0.5 

 

Fig. 5  Averaged Young’s modulus�
� 

in x-direction 

for modified constant stress models versus   

boundary angle θ 
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(a)  Constraint  ratio under plane stress 

 

(b) Constraint  ratio  under  plane  strain 

 

Fig. 6   Change of constraint ratios η
� 

calculated�

from modified constant stress model and  

η
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 calculated by FEM with boundary 

angle  θ (φ = 0.5) 

 

 

°= 90θ �12+,�Li40������ 

0�� 

��4X*<: !�����Lf 67��

°= 90θ   Li40����� 

X�� 

��fZ]o

e[�J4 !�:� °= 90θ  hiLM4J^_

`aX� �0�HIJ4 !���09<()

*+,-./012+,-./�34567L�

4J|L12+,-./X
=hi�^_`a�

H�L����[40�c ![M������

X}de[ 0�
=�>?@�A X]o40�

��{��  

0 ����X}de[ >E�HI5! 

" Fig. 7  �g:�:���� 0.5φ =  �0d�m

=�^nX`ao:J4 12+,-./�34

567Lf `a���0������3456

7Lf `a����HIJ4 ! 

 

 (a)   Constraint ratio for  Model  1  and  plane 

stress FEM"

(b)   Constraint ratio for  Model 2 and  plane  

 stress  FEM 

(c)� Constraint ratio for Model 3  and  plane  

strain FEM 

"
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Thermal Strain of Thermally Cycled Alminum Alloy Composites 

 

Naoya HAGIHARA*  and  Masakatsu SHIBATA** 

 

Aluminum alloy composites reinforced with aluminum borate particles (ABp) were 

thermally cycled between 293K and Tmax = 573K, 673K and 773K. Composites thermally 

cycled at Tmax = 573K and 673K were contracted by 1,000 cycles, but after that expanded 

with increasing the number of thermal cycling. Composites thermally cycled at Tmax = 

773K uniformly expanded with increasing the number of thermal cycling. The thermal 

strain on thermal cycling of composites reinforced with ABp is less than that of composites 

reinforced with aluminum borate whiskers. The HR-TEM observation revealed that an 

ABp was composed from super fine particles. The finite element method analysis assumed 

the plastic deformation was caused in the composites heated from 273K to 573K. 

 

Key words:  aluminum alloy composites, aluminum borate particles, thermal strain,  

thermal cycling,  
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Fig. 1� Dimensional changes of the composites 

reinforced with the aluminum borate particles on 

thermal cycling. 
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Table 1 Physical and mechanical properties of 
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Fig. 2 Dimensional changes of the composites 

reinforced with the aluminum borate whiskers on 

thermal cycling. 
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 Fig. 3  TEM photographs of the composites. 
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Fig. 4 The HR-TEM diffraction pattern from 

the black area in Fig. 3. 
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Fig. 5 The HR-TEM diffraction pattern from 

the white area in Fig. 3. 
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Fig. 7 The equivalent stress of the composites

heated from 273K to 573K. 

Fig. 6 The equivalent strain of the composites

heated from 273K to 573K. 
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Research and Development of a Safety Drainpipe with Vortex Chamber free from the 

Danger of getting caught in Pool Drain 

 

 - Analysis of the Dynamic Response of Suction Force caused by Change of Flow - 

 

Hideki YOSHITOMI,   Hidekazu TANAKA,   Kazuhiro INOUE 

 

In this study, a new drainpipe with vortex chamber was developed in order to free from the danger of getting 

caught in drain of swimming pool. The new drainpipe can control the suction force with the working of vortex 

flow. This paper deals with the dynamic response of suction force caused by the change of flow. At first, the 

dynamic responses are experimentally investigated by using small size drainpipe. Then a technical method based 

on the analogy between fluid-system and electric-circuit is described to predict the response of large drainpipe 

for practical use.  

 

�������	
� ���Swimming Pool, Drain Pipe, Vortex Chamber, Suction Force, Dynamic Response 
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Fig.5  Pressure response of single pipe drain 
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Fig.8  Minimum pressure in response 
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Development and Estimation for Robot Operation System  

Using Human Gaze Information  

Natsuki Yumoto,  Yasuaki Hayashida and Hiroyuki Inoue 

This paper proposes the eye-gaze input interface of a life support robot that is useful for improving the quality of life for the

elderly and handicapped persons. This interface is easier to use for the heavily crippled persons. In this paper, the robot

operation system including the proposed eye-gaze input interface is used to carry out the positioning task. The experimental

results prove that proposed eye-gaze input interface is effective robot operation device for the crippled persons. 

�������	
   :   medical and welfare assistance ,  eye-gaze input interface ,  positioning 
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Fig.1   Limbus tracking 
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Fig.3   View of goggles 
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Fig. 4   Coordinate system in gaze direction 
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Fig.5   Relationship between position of robot and eye 
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Fig.6   Experimental setup 
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Fig.7   Experimental control system 
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Fig.8   Change of mode by s 
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Fig.9   Influence of blinking 
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Fig.10   Experimental results of positioning task by eye 

gaze 
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Fig.11   Experimental results of positioning task by 

joystick (Dominant hand) 
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Fig.12   Experimental results of positioning task by 

joystick (Chin) 
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Fig.13   Experimental results of positioning task by 

joystick (Foot) 
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A Study on Responces of Premixed Flames of Hydrogen, Methane and Propane 

having the same Adiabatic Flame Temperature to Flame Stretch 

Akihiro HAYAKAWA� and� Jun HASHIMOTO 

    Recently, a development of the combustor having higher efficiency and being more clean has been required from 

the viewpoint of environmental problems. In a development process of such a combustor, computer simulation is an 

effective method for cost reduction. Large Eddy Simulation (LES) is one of the simulation technique of Fluid 

Dynamics. In recent years, it is attracting a lot of attention in the reason which can reproduce unsteady phenomena. 

When LES is applied to the flow field with combustion phenomena, it is necessary to give an appropriate combustion 

model. The flamelet existing in a flow field is affected by hydrodynamic strain. Burning velocity of such stretched 

flame changes from the value of laminar burning velocity by molecular and thermal diffusion effects. However, the 

combustion model which can evaluate such an effect adequately is not suggested till now. In this study, a response of 

burning velocity concerning flame stretch is examined by chemical kinetics computations. Especially, from a point of 

view of engineering, investigations are performed for premixed flames of hydrogen, methane and propane having the 

same adiabatic flame temperature. As a result, it is clarified that sensitivities to flame stretch of burning velocity can 

be explained approximately with mixture properties and ratio of those. Furthermore, in some mixture conditions, it 

becomes clear that the critical Lewis number play an important role in estimation of response. 

 

�������	
�� Premixed Combustion, Internal Combustion Engine, Adiabatic Flame Temperature, 

Flame Stretch, Markstein Number, Lewis Number, Chemical Kinetics 
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Table 1 Properties of Mixtures 

 

 

 

 

 

 

 

Fig.1 Schematic of Counter Flow Burner Configuration
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0.4 0.228 0.285 0.487 125.5 0.420 3.791 6.711

0.7 0.225 0.161 0.614 117.8 0.421 3.605 6.711

1.0 0.225 0.112 0.663 112.0 - 3.542 6.711

0.4 0.183 0.228 0.589 51.6 0.399 3.613 5.705

0.7 0.181 0.129 0.689 49.3 0.400 3.497 5.705

1.0 0.181 0.090 0.729 49.9 - 3.454 5.705

0.4 0.154 0.193 0.653 22.1 0.385 3.525 5.034

0.7 0.153 0.110 0.737 21.1 0.385 3.438 5.034

1.0 0.153 0.076 0.771 21.6 - 3.406 5.034
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(a) Hydrogen � � � � � � � � � � � � (b) Methane � � � � � � � � � � � � (c) Propane 

Fig.2 Variation of Laminar Burning Velocity S
L0

 with Equivalence Ratio φ 
 

 

 

 

 

 

 

 

 

 

 

(a) φ=0.4 � � � � � � � � � � � � (b) φ=0.7 � � � � � � � � � � � � (c) φ=1.0 

Fig.3 Profiles of Rate of Reaction (H
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/O

2
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,T
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(a) φ=0.4 � � � � � � � � � � � � (b) φ=0.7 � � � � � � � � � � � � (c) φ=1.0 
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(a) Hydrogen � � � � � � � � � � � � (b) Methane � � � � � � � � � � � � (c) Propane 

Fig.9 Variation of Markstein Number Ma with Equivalence Ratio φ 
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Fig.11 Schematic of Relationship between 

Critical Lewis Number and Lewis Number 
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Fig.12 Profiles of Rate of Reaction (CH
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現在商品化されているスイッチング用パワーダイ
オードには通常の PN 接合 Si ダイオードの他，Si-
SBD, GaAs-SBD などがある．これらのうち，Si-SBD
は耐圧が 100V 程度しかなく，用途が限られている．
GaAs-SBD4) は Si-SBD より高耐圧品があるものの，
PN接合 Si ダイオードには及ばず大容量品がないた
め普及していない．
SiC-SBD はこれらのデバイスと比較して，高耐圧・

逆方向漏れ電流が少ない・200℃以上の高温で動作
可能・温度係数が正なので熱暴走がない・逆回復電
荷量が少ない，など多くの特徴を持っている．欠点
として，電流サージ耐量が小さい・コストが高いな
どがあるが，第 2世代の製品が市販され改善されつ
つある．

3. スイッチング損失の測定

測定方法は昨年度と同様であるが， のインバー
タ回路における評価を考慮し，スイッチングデバイ
スを IGBT に変更し，被測定ダイオードも一部変更
した．メーカ・型番は以下の通りである．
・SiC-SBD
Infineon Technologies 製 SDT10S30

・Si-SBD
International Rectifier 製 MBR20100CT

・Si PN 接合 FRD(Fast Recovery Diode)
International Rectifier 製  60EPU04
Table2 に上記ダイオードの主な特性を示す 5)-7)．

ここで，
 : 逆耐圧
 : 最大順電流
 : 逆回復時間
 : 逆回復電荷

SiC パワーデバイスの特性評価 ( 第 2報 )

牧野 友昭 *　　長井　聡 **

Performance Evaluations of SiC Power Device(2nd Report)

Tomoaki MAKINO* and Satoshi NAGAI**

1.　はじめに

近年，次世代パワーデバイスの候補の 1つとして
SiC( 炭化ケイ素 ) デバイスに注目が集まっている．
この中で，SiC ショットキバリアダイオード (SiC-
SBD) が先に実用化され 1)，普及が始まった．本論文
では，昨年度 2) に続き SiC-SBD の特性評価を行い，
その最適応用について検証を行っている．

2. SiC-SBDの特性

各種半導体材料の特性 3) を Table1 に示す．SiC は
Si に比べバンドギャップが広いため，高耐圧・高速・
高温動作が可能となり，機器の小型化・高効率化が
期待される．

原稿受付　平成 18 年 8 月 17 日
* 平成 17 年度電気工学科卒業 ( 現在 NEC フィールディン

グ ( 株 ))
** 電気電子工学科

Si GaAs SiC(6H) SiC(4H)
バンドギャップ
(eV)

1.12 1.43 2.86 3.02

電子移動度 1500 8500 460 700

絶縁破壊電界 0.3 0.4 3 3.5

電子飽和速度
×

1 2 2 2.7

熱伝導率
・℃

1.51 0.54 4.9 4.9

性能指数 1 2.54 1298 3220

�������������������� �� ��

����



υ
g

i
dio

υ

i

i
1

i
2

i
3

i
3

i
1

ドのリカバリによる電流が で，この期間は十分短
いためインダクタ電流は一定値 であるとすると
から を減算すれば が求められる． と電圧波形
の積を時間積分すればスイッチング損失が求めら
れる．

4. 各種ダイオードの損失測定結果

Table3 に電源電圧  = 100V の時のスイッチング
損失の測定結果を示す．この結果より，SiC-SBD は
Si-SBD と比較しても損失が 1/2 以下と非常に少ない
ことが分かる．よって SiC-SBD を使用することによ
り Si-FRD 並みの耐圧を持ちながらスイッチング損
失を Si-SBD 以下に減少できることが期待できる．

5. インバータ回路による特性評価

第 1 報で報告した通り SiC ダイオードの最適応
用法として，IGBT と組み合わせて電流進み位相で
動作させることが考えられる．ここでは，直列共振
SEPP(Single Ended Push Pull) インバータ回路におい
てパワーMOSFET を使用した場合との比較により
有効性を検証する．
Fig. 3 に測定に使用したインバータ回路を示す．
回路定数及び使用したデバイスは下記の通りであ

る．
・回路定数
 = 12.5 セメント抵抗 ,  = 100 H( ドラムコア

使用 ),  = 0.0188 F( フィルムコンデンサ ), 共振周波
数約 120kHz
・パワーMOSFET

電圧

電流

被測定
ダイオード

-

である．
Fig.1 にスイッチング損失の測定回路を，測定時

の電圧・電流波形の概略を Fig.2 に示す．ダイオー

� � � � � � ���� ������
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東芝製 2Sk29968), 最大定格 600V10A, オン抵抗
0.74
・IGBT
International Rectifier 製 IRG4BC30F9), 最 大 定 格

600V31A, (ON) = 1.99V
Fig. 4-1, 4-2 にパワー MOSFET を使用したイン

バータの , 電圧・電流波形を示す．なお，この
インバータでは にパワーMOSFET のボディ
ダイオードを使用した．インバータ周波数は 130kHz
で，直流入力は 100V, 0.89A である．この動作条件
では電流遅れ位相となり，原理的にターンオン損
失は発生しないものの，ターンオフ損失はパワー
MOSFET の特性に依存する．次に，Fig. 5-1, 5-2 に
SiC ダイオードと IGBT を使用したインバータの
, 電圧・電流波形を示す．インバータ周波数は
110kHz で，直流入力は 100V, 0.89A である．この動
作条件では電流進み位相となり，ターンオフ損失は
発生しないものの，ターンオン時にダイオードのリ
カバリ電流により損失が発生する．

Fig. 6 にはパワーMOSFET のターンオフ時の拡
大波形を示す．測定条件は電源電圧 100V, 周波数
130kHz である．この波形の電流がゼロクロスする点
までの電圧・電流の積和演算を行い，ターンオフ損
失を求める．
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Fig. 7 には IGBT のターンオン時の拡大波形を示
す．測定条件は電源電圧100V, 周波数110kHzである．
この波形の電流立ち上がりから電圧がゼロクロスす
る点までの電圧・電流の積和演算を行いターンオン
損失を求める．
Table4 はパワーMOSFET を使用したインバータ

において周波数 130kHz 一定とし，電源電圧を変化
させた場合のターンオフ損失の測定値を示す．この
表より，ターンオフ損失の絶対値は十分小さく，電
圧の 2乗に比例して増加することが分かる．
Table5 は SiC ダイオードと IGBT を使用したイン

バータにおいて周波数 110kHz 一定とし，電源電圧
を変化させた場合のターンオン損失の測定値を示
す．この表より，ターンオフ損失の絶対値はパワー MOSFET には及ばないものの十分小さく，電圧の 2

乗に比例して増加することが分かる．
Fig. 8 は Table4, Table5 のスイッチング損失のデー

タをグラフにしたものである．

6. 結果の評価

の測定結果より，100kHz を超える周波数にお
いても IGBT が低損失で動作可能であることが明ら
かとなった．これは，電流進み位相で動作させたこ
とにより IGBT のテイル電流による損失発生がほぼ
0 となったことに加え，SiC ダイオードによりリカ
バリ損失が大幅に削減できたことによる．これらの
結果，IGBT の動作可能周波数の大幅な引き上げが
可能となり，より低損失・高電力密度の電源システ
ムの実現が期待される．
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 Study for Increasing the Output Power of a Micro-Wind Generator  

 

Hideaki Toya
�

 Yuji Tsukizawa
��

 Norimi Akashi
���

Toshifumi Yuji
�����

 

A wind power generator is one of the clean energy sources. Since the output power increases proportionally to the third 

power of the wind velocity, a diffuser-type wind turbine has been known to increase the output power. Then, a study for 

increasing the output power of a micro-wind generator was performed. It is shown that novel diffuser structure (a cylindrical 

shroud) that can provide wind energy to blades effectively. The shroud was designed on the basis of an electronic computer 

analysis as well as experiment. The generation test with a truck running at a speed of 40-60km/h proves that the generator 

with shroud can provide higher output power than that without shroud. Based on the analysis, another diffuser structure (a 

compound shroud) was designed to reduce cost to manufacture the cylindrical shroud. The generation test was done with a 

test machine and preliminary result was reported.   

�������	: wind generator, diffuser-type wind turbine, shroud, blade  
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Fig.1.Diffuser envelope 

 

 

 

Fig.2 Distribution of wind velocity and pressure in a  

diffuser envelope 
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Fig.3 Cross-sectional drawing of a wind generator with a  

cylindrical shroud 
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Fig.4(a) Experimental apparatus 
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Fig.4(b) Distribution in the connection box 
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Fig.5 Generator output and truck speed 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.6 Rotational-number ratio with shroud to without  

shroud and truck speed 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.7 Output ratio with shroud to without shroud and 

truck speed 
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Fig.8 Maximum wind velocity and rate of the flat portion 
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Fig.9 Distribution of the wind velocity for a cylindrical  

shroud and for a inner-taper shroud 

 

 

 

 

 

 

 

 

 

 

Fig.10 Cross-sectional drawing of a wind generator with  

a inner-taper shroud 
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Fig.11 Wind velocity profile of the inner-taper shroud  

shown in Fig.10 
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Fig.12 Distribution of the wind velocity in the  

inner-taper shroud shown in Fig.10   
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Fig.13 Wind velocity profile of the inner-taper shroud  

with a 45�inlet 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.14 Wind velocity profile of the inner-taper shroud 

with a 90�inlet  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.15 Maximum wind velocity in the inner-taper shroud  

with inlet and inlet length  
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Fig.16 Output power and truck speed for the compound 

shroud with a 90�inlet  
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Development of an Assistant System for Website Construction

and an Effect of Using Open Source Software

UCHI KADATetsuya TAB , Masumi SANO and Tadashi O

In a rapid spread of using the Internet, we developed a system of assistance for Website construction by using

open source software. The open source software can use without charge and also its stability and security are no

less than commercial software. In this paper, we describe the mechanism of this system and consider advantages of

using open source software.
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A Data modeling for Production of Many Models in Small Quantities 

 

 Eiji Ohira and Koji Fujita 

 

Recently, in order to compete with the productivity increase of developing countries, value added goods or services are 

needed in Japan. Some companies intend to adopt production systems of many models in small quantities to meet 

consumer request without a rise in production costs. But as these systems complicate inventory and parts management, the 

management by human hands is difficult. This paper describes a data modeling which is a basic technology to realize the 

management automatically. 

�������	
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Case Studies of Project Support for a Regional Society 

 

Yozo TAKIZAWA, Tadashi OKADA and Eiji OHIRA 

 

Authors describe in this article about case studies to support for local organizations by the college of 

technology. They report the examples with their studies and discuss the possibility to apply results of the 

examples to other similar projects. Facts that seem to be required by local societies and college members are 

derived from the examples, analyzed to know the role of them for the projects. Authors classify the projects 

under several types of support and the awareness of supporting objects is key points for successful projects. 

Also it is discussed to study for other types of project of colleges of technology. 

�������	
: project support, local organizations, case studies, project classifying, supporting object 
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Fig.1� System Type for Customer Support
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Fig.2� System Type for Database Management
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Fig.3� System Type for Community Site
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Fig.4�  Practical Conditions for Joining Project
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On the Aspects of Fermion Matrix in Lattice QCD at Finite Density

Yuji SASAI, Atsushi NAKAMURA and Tetsuya TAKAISHI

Once the quark chemical potential μ is introduced in Lattice QCD at finite density, the fermion deter-

minant det∆(μ) appeared in the path integral measure becomes complex. In order to investigate the phase

effect of SU(3) lattice QCD, we calculated the fluctuation of the phase of det∆(μ) on a 8
3

× 4 lattice at

μa = 0.1, 0.2 and 0.25, as functions of β = 2N
c
/g

2

from 5.20 to 5.40, where a is the lattice spacing. Then

we calculated the chiral condensate and Polyakov line in the phase qucneched and reweighted cases. There

is little difference between these two cases in these range of μa. To examine phase effects more, we study

the range of μa = 0.0 ∼ 1.4. We confirmed that the conjugate gradient calculation is possible in the higher

density region though it was difficult in the intermediate density region (approximately μa = 0.3 ∼ 1.0).

We calculated the the chiral condensate, Polyakov line, quark number density and the phase effect as

functions of the μa at β = 5.30. We also investigated eigenvalue distributions of the fermion Matrix.

Key words: Lattice gauge theory, Phase effect, Fermion Matrix

1. Introduction
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2. Formulation
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3. Numerical Investigation
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Figure 1. 〈cos(θ/2)〉0 for μa = 0.1, 0.2 and 0.25, as

functions of β
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Figure 2. Phase quench and reweighted chiral con-

densates 〈
¯
ψψ〉 for μa = 0.1, 0.2 and 0.25, as func-

tions of β
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Figure 3. Phase quench and reweighted Polyakov

lines 〈ReL〉 for μa = 0.1, 0.2 and 0.25, as functions

of β
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Figure 4. Schematic phase diagram of QCD in the

(β, μa) plane

Figure 5. 〈cos(θ/2)〉0 for β = 5.30, as functions of

μa
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Figure 6. Reweighted chiral condensates 〈
¯
ψψ〉 for

β = 5.30, as functions of μa
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Figure 7. Reweighted Polyakov lines 〈L〉 for β =

5.30, as functions of μa

Figure 8. Quark Number Density n for β = 5.30, as

functions of μa
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Figure 9. Eigenvalue distributions of KS fermion

Matrix for μa = 0.0, 0.2, 0.5 and 1.0 at β = 5.30

4. Summary
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  Natural graphite pretreated in H2O2 aq.soln. was measured volumetrically for its adsorption isotherms of H2O,

N2 and Ar and its gas contents of both H2O and CO2 as well.  The graphite thus pretreated was further

pyrolyzed at 1000� and measured in the same way.  The anomalies appeared in the adsorption isotherms were

investigated comprehensively on the basis of the gas contents and the porosity estimated from the isotherms.  It

was eventually found that the H2O2 oxidation diminished roughness in prism plane of the graphite to

considerably reduce its surface area; the pyrolysis after the oxidation raised the surface area nearly to a level of

the original graphite before the oxidation.  Such an increase in the surface area is conjectured due to cleavage of

the graphite. 
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Fig.1 SEM images of the graphite samples; G25(a) 

 and HPG25(b). 
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Fig.3 Temperature dependence of amount of CO2 

evolved on pyrolysis of graphite samples;

G25(�) and HPG25(�� 

Fig.2 Temperature dependence of amount of H2O 

      evolved on pyrolysis of graphite samples; 

      G25(�) and HPG25(�). 
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Fig.4 Adsorption isotherms of H2O on

HPG25(�) and G25(�) at 25�. 
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Fig.5  Adsorption-desorption isotherms of N2 on

graphite samples at�196�. Filled marks:

adsorption; open marks: desorption. 
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Fig.6  Adsorption-desorption isotherms of Ar on 

   graphite samples at �196�. Filled marks: 

   adsorption; open marks: desorption. 
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Fig.7  Adsorption isotherms of H2O on HPG25(�),

 HPG1000(1
st

, 	), and HPG1000(2
nd

,�) at 

25�. 
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Fig.8  t-plot of H2O adsorbed on HPG1000 at 25�.
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Fig.9  Pore size distribution curves of graphite samples

   calculated by the Cranston-Inkley method using

   desorption isotherms of N2. 

   �:HPG25,�	:HPG1000,��:G25. 

�t_)8!%&L¹º�ùZ[\�#$²n�\

2ô<³´#ÔÕ´µ8äå +2�3.�ô�

Do20)�{1¶²n��·<åk]�_)*de�

Kc����8hü!Y�»¸�%&­�{ü�¹

º­��&� +!Kelvin¹��º2+nE�K8

h�* +2�3450� Do �»¼<½« +!

¹ºZ[\<de$±�Ö;�«2>32L1��

�8�deTf�RÃë� 1.87nm 8h�3deT

f 1.26nm °\���U��h�3.��U�°\

8�HPG1000�45ë�HPG25�G25<�¾¿

 +2��!HPG25!HPG1000!G25 Y1ï1�

Sde¿ê� 20.46!23.64!27.67mm3/g 8h�3

HPG25� 1000¦�:;�{o+]À >de¿ê

�Á����15%8h�3.�]$b±8é�
ê

�[]�ÂW8K#23450�!HPG25� 1000¦

�2�ÃÄÅ8Ê$B�ÆÇ 21)<K. +2��8

�#2O*ij+2�3.�ij<Èå��9U:

�6�*.É!Fig.7� H2OCD%&Z[\b±8

h�3�#÷ø!J�ÔÕ´µ8 HPG1000��`

%&Z[\* HPG25 �%&Z[\�%&¾�!9

5 1�µ ©5 2����#o+2�3.�}µÔ

GH��$� �ô��1kkh�ÊË�%&<�

 +2�3�o+!H2O$�����	
� O%

& #2�*!.�Ì�45� N2é�
ê6>ü�

%&¾8h��<i��1¶!1000¦�:;�{o

+���	
ê�ö`]À +2#2*­J�1�3

N2 �ÝU'S
��%&���8!N2 é�
ê�

[]�ÝU'S
ê�#$[]�{���8hü!

Y1�ÆÇ�{o+�>��G >ÝU'S
�x

y8h�*ijÍ�<�#23 

 

�.� � � � � 

 

� ����� H2O2�	
��
�������

����������� !�"!#$�%&�

'(��)�*+,-
�%&���./01�

�� 10002�3./
���45�678�9:

$;"<=��>?
�%7������)�*

�@ABC��#DEF#G�HIJK�%7�

L$?M+NG��./�+OP��$QR:S

�T�%	
��#UV�?M�+$EWXYQ% 

�� � � � 

 

� ��ZC� SEM [\#]^�+�_`/ab

c/cd�caefghij�klm#n��7

X�b�T�%77#op�m�)
�%G:�

7�qr�sd+t 11 Huvwxyz{�#|

E�}~�)^:���T�%������#p

m�)
�% 

 

�� 	� 
� � 

 

1) K.Miura, T.Morimoto: Adsorption sites for water on 

graphite. 6. Effect of ozone treat- ment of sample., 

Langmuir, 10,(1994),807-811. 

2) K.Miura, H.Yanazawa: Anomalies in standard Gas 

Adsorption of N2 and Ar on graphite at 77K., Carbon, 41, 

(2003), 151-156. 

3) ����, ���: 	
��
�������������

�� 77 ����� , !"#$%&'()*+, , 

46,(2004),107-112. 

4) ����, ���: -��.�
�����./	, ���

�������� &0, 1 11 2%'3�4567(89)

:;,<=, (2006), 131. 

5) T.Morimoto, K.Miura: Adsorption sites for water on 

graphite. 1. Effect of high temperature of sample., 

Langmuir, 1,(1985),658-662. 

6) A.L.McClellan, H.F.Harnsberger: Cross-sectional areas of 

molecules adsorbed on solid surfaces., J.Colloid Interface 

Sci., 23,(1967), 577-599. 

7) I.M.K.Ismail: Cross-sectional areas of adsorbed N2, Ar, 

Kr and O2 on carbons and fumed silicas at liquid 

nitrogen temperature., Langmuir, 8,(1992),360-365. 

8) M.T.Coltharp, N.Hackerman: The surface of a carbon 

with Sorbed Oxygen on Pyrolysis., J.Phys.Chem., 

72,(1968), 1171-1177. 

9) S.Brunauer, P.H.Emmett, E.Teller: Adsorption of Gases 

in multimolecular layers., J.Am.Chem.Soc., 

60,(1938),309-319. 

10) S.J.Gregg, K.S.W.Sing: Adsorption, surface area and 

porosity, Academic press, London>New York>Paris>San 

Diego>San Francisco>Sao Paulo>Sydney>Tokyo>Toronto,  

(1982), 4. 

11) S.Ross, J.P.Olivier: On physical adsorption, Interscience 

������������������������� �� ��

����



 

Publishers, a Division of John Wiley & Sons, Inc., New 

York>London>Sydney, (1964), 176. 

12) D.W.L.Griffiths, W.J.Thomas, P.L.Walker,Jr.: Effect of 

oxidation on the surface heterogeneity of some 

graphitized carbons., Carbon, 1,(1964), 515-523. 

13) P.L.Walker, Jr., J.Janov: Hydrophilic oxygen complexes 

on activated Graphon., J.Colloid Interface Sci., 

28,(1968),419-458. 

14) T.Morimoto, K.Miura: Adsorption sites for water on 

graphite. 2. Effect of autoclave treatment of sample., 

Langmuir, 2,(1986),43-46. 

15) K.Miura, T.morimoto: Adsorption sites for water on 

graphite. 3. Effect of oxidation treatment of sample., 

Langmuir, 2,(1986),824-828. 

16) K.Miura, T.morimoto: Adsorption sites for water on 

graphite. 4. Chemisorption of water on graphite at room 

temperature., Langmuir, 4,(1988),1283-1288. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17) K.Miura, T.morimoto: Adsorption sites for water on 

graphite. 5. Effect of hydrogen  treatment of graphite., 

Langmuir, 7,(1991),374-379. 

18) J.Hagymassy,Jr., S.Brunauer, R.Sh.Mikhail: Pore 

structure analysis by water vapor adsorption. 1. t-Curves 

for water vapor., J.Colloid Interface Sci., 

29,(1969),485-491. 

19) W.Cranston, F.A.inkley: The determination of pore 

structures from nitrogen adsorption isotherms., Adv. In 

Catalysis, 9,(1957),143-154. 

20) D.D.Do: Adsorption analysis: equilibria and kinetics, 

Imperial College Press, London, (1998)142-143. 

21) T.Moeller: Inorganic chemistry, an advanced textbook, 

John Wiley & Sons, Inc., New York,(1967), 667. 

 

 

� � � � � � ���� ������

����



��������	
��
��������������

����

��������	
��
�


����

�

Stability of water droplets floating on water surface 
 

Makoto SATO 
 
Collapse of water droplets floating on water surface and anti-bubbles is analyzed with a high speed video camera. 
Stability of the air film suspending the water droplet from water surface is discussed with a concept of surface energy.  
A micro hole in the air film will shrink and vanish spontaneously if the diameter of the hole is less than the film 
thickness, and the energy barrier of the bubble collapse is a function of square of film thickness. The air film that 
suspends the water droplet may be unexpectedly stable.   

�������� : � Surface tension, anti-bubble, air film, stability  

Fig. 1 Three types of water droplet (anti-bubble). 
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Top view 

Side view 

Fig. 2 A floating water droplet wrapped with oil 
film. 

Water droplet 

Oil 
Water 

Air 

Fig. 3 Cross sectional structure of the floating 
water droplet wrapped with oil film. 

Back light 

Water vessel High speed camera 

Fig. 4 Set-up for taking a high-speed video movie. 
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Fig. 5 Series of video frame of the collapse of water droplet wrapped with oil film (frame rate: 10ms) 

Total internal reflection 

Interference lines 

Fig. 6 Anti-bubble 
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Fig. 7 Series of video frame of anti-bubble collapse (flame rate: 2ms) 
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Fig. 8 Volume dependence of the life time of water 
droplets. 
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Fig. 9 Stability of the air film. 


��cm�#%½¿��%ÅÄ�¼½"*5>�ß
àáâã%äE.��)¤������æç�(§

%èÁG�¹R��DE5J/K�O(=)"æç

O(=)/JI45>35�����*-)ïð�

ì?/Y(=)%�_G5>=�]^H¹R���

»¼½IKºt"*(>��DE5J�#)7�¦

Æ�Ç!���IK�Y(»-á��P(3"TJ

/È�Ä�K�O(5p�Tì|Ä��E¦Æ�

Ç!/]�"Y(=)/JI45>G5/4.�¹

R�T»E�Ta�Ä	
PH�"Y(=)/JI

(>�����H6%¨õGíª(=)"�»/�

�P(=)%îï)E¿3"Hð'(=)P�¼½

O(=)/"*()WJ'(>UÒ��m��)�
-%½¿�����%ñÐO(=)/"*(µ;"

Y(òi>GIG�J/¢Ú-'(ÖP)G.ÚÛK

o%�
G�='�ìóO(�»%Î,O()äf

�öE�-P¥�P(>�Î�äE5Ð
/�d4

.´n�J����¿E.T-K�ÀÁ/]�"Y

(>�

� ��	
�)ç'1�¿E.èÁ)bôÄÀÁ�

õ�IKö÷G.*5/����ïð�¿E.Tu

v�5(é<%êK'5xy�TPE>ø��»�

��RN�ëÇåùî%ú;ÇÄPx£"����

ïð�¿E.U¬%>û(�
"Y(>�

�

4� 5� 6� 7�

�

hiP. Dell’Aversana and G. P. Neitzel: Physics Today, Jan., 51 (1998)�

38-41 

�i
��ü �ý��6 (1991) 76-77 

�iURL:� http://www.cs.kyoto-wu.ac.jp/~konami/phys/

antibubble.html, http://www.denjiro.co.jp/01_index.html�¤����

���n1�þ�i 

47 (2005) 83-87 

53 2006

p. 446, 22p-A-5 

�iURL ü http://www.nims.go.jp/jpn/news/press/press121.html�~

����2Q§�»-�ìóO(	
P������<�²³i 

òiURL:http://www-lsp.ujf-grenoble.fr/vie_scientifique/annee_�

mondiale_de_la_physique/film_savon/�������������

5�!���i 

����������� ��

����



� � � � � �



��������	
����
���������

��� ��

The System and Contents of Electronic and Information Circuits Class

in Department of Electrical and Electronic Engineering

Kenji MAEHARA

This paper reports the system and contents of digital circuits or electronic and information circuits class in department of

electrical and electronic engineering. The class of digital circuits starts from a part of "Basic Electrical Controls" course at the second

grade. Then, logic design and micro computer scheme are educated in "Electronic and Information Circuits" course at the third grade.

Furthermore, controls with PIC, logic circuit design with HDL, or scheme of computer and OS are studied in some of elective

required subjects at the fourth grade. These lectures and engineering experiments are complementary workable in understanding of

digital circuits or electronic and information circuits.

class, digital circuits, electronic and information circuits��� ����	 
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end Behavior;

� 4øY�4}Y�� �
$J5 D- VHDL

����. 	
��
�/0

w8����[¾¦��q´����¨©0��

¹�H�
C¢�!§���I"HHÖC CPIC

¿"��DE����0X�������DE�¼

½��0��56H¸4|�56�ÒB�+�C¢

_":H�´·H�"#

:��?��� ��
�10��#�¾¹-PIC

SFR PIC���k �����	�á���]îX!n

�þ�H�
�	�-ºy�§�X���6��Þ

�­®� ­®C¿"�}�����DEHCóC

·���S�]Ô # ::��� ��� C
���

PIC 6

Ì�¿�CÎ»�þ�H�
��¢�I ¡v�Î

�§�X���#

� �60�,{WX6 PIC 16F84A

��}��ûKLC����{}WY�,{PIC

�}�0��KL¬0y H ��MPLAB HI-TECH

�æ��"# ��1�Y¼v½�PICC Lite MPLAB

X!���}��û� C*u������ã"PIC

=CKL¬0yf��
vwv�u"HHÖC�6

��Þø­®�µC ­®Ösá���æ�"�C

#�¾¤� ���}��û�KLÖ¿��@"PIC

� � � � � � ���� ������

�����



��}�����DE�]À�À���[PIC

���S�]�Ñ����îHX! � �LED LCD

���}��û�
�X�� �¿�C C*u7 PIC

�áÞ-Y��0�fC�[�s���
vw��

"# C¿"����56�[N
�Á�FGHPIC

X����~ÂC�Á�u"#

� C¿" �¿À ��7 PIC LED LCD

:��?�]0�� �����§���}PIC

�����DE�îï�µC����[��0��

�6§��Có·�����¯9�¤ÃX!ª«�

îv�u"���ÄÅ��ç!`�sI"#

����1 	
234

w8�«¬	��q´��8�«¬	��0��

�6��sáH�6�ø;0ú���}��û�


����CFG������� ��¼�¸4|OS

��6��	�]À�8�«¬	f��}��ûv

��� "�sá�§��":H�´·H�"#

:��?��l=C�â !�� ��0�CPU

��6��¬6y ø!û���¨©0����|

}0y"#��«¬	ú�,û� ¡�+��}�

�ûv�
�"�sá�Y"H��jR�+��¨

©0��Pu� ��ÆCÇRvD� �#OS

�?��� �PuH-�����	Cà9CPU

� � �� ÈÝÅ¯ ö÷ø0�����Y{�:���

�´��10����C¢�!��C ����OS

�yüX!6��Þø­®C¿"�}��û�
�

./��0��56����6�ø;0ú���}

��ûH ����]Ô #OS
���

��5 6 �

efgi8R8�<]q�1��y�[M8��

��[����?S�H�? ¡�ÈÉX�#

1��y�[���pq� ×0�¤q´�¤N2

�¦§�[��¼½ ¡�ò¸v�â � ×0�3

4ª«�­HX�8����[�§¦]îv�â �

� �×0� �0���6$J­®C¿"�[ª«PIC

8�«¬	�PuH ��ý�·��?v�â OS

"#: +�pqH�Á��§¦M�îH�îv 

¡�ÊËXÍ��9��¦§�[�¼½§¦�+`

�ÊÌ�DEîï9�¤F�õ ���X!�"#

8����[���ÊÌ��DE�éÍHHÖC

ÎÏCLÐX!����? ¡Ö×�É[�n��

_ Ñ�+��#¯°�8R8�<]q�8���

�[����?��¦§�[�±|ª«� C¿PIC

"���8�«¬	��â "�}��û�
�§

����B·�Có·� ¡�­ÒHX!�"v�

8���<]q���<]q�ÓÔq´� ¡ÖÕ

lCX�v+�¿�Ö��?S�v×Ø� v}�

 !�Q:H�bÙ�"#

7 8 9 :

� ������ !"#$%&'(��)*'+, - .1 1987)

� /01�� !"#$%&'(2 �2 �)�� �345�2 1 2 15

1994 59-1 60-6
����6789:;< - . =)

� >?@A)BCDE)FGHA)ICJA�KL � 3 Z80

) )#$MNO;9+PQ=R'ST= UV�WX�YZ[

- .1990

� 4\]^���_`W)abYZ2c� - .4 1989)

� dCefg�hO*ij#$k�lmnopqr)#"s5

, - .) 1994

) )6� t	u�KLkvwxO'j$;yz�q{ op|},

- .1998

� ~�����2c����op�����"��+����7

x���O'j$;yz)���YZ - .) 1979

� �����}�������O'j$;2 �)�� �38 1 17

2003 31-1 31-545�
����67�9:;<)2 � =

� /01�}�������O'j$;2 �)�� �349 2 17

1990 32-1 32-45�
����67�9:;<)2 � =

� ���A�}���PQ)� ¡ - .10 2003)

� ¢�J£�¤¥¦(§��2 �2 �)�� �345�
11 1 2 17

1995 57-1 58-5����6789:;< - . =)

� ¢�J£�}���¨_2 �)�� �345�
��12 1,2 17

2005 59-1 59-4��6789:;< - . =)

� ¢�J£���O©&ª'O«$2 �2 �)�� �3¢13 1 2 18

1995 66-1 67-55�
����67¬9:;< - � =)

� ¢�J£�}���¨_2 �)�� �3¢5�
��14 3,4 18

1995 68-1 68-7��67¬9:;< - � =)

) )- .15 PIC 2003� ­®¯°�KL � #$6� abYZ2c�

) )- .16 BP 2001� ±²³´��"��+µ¶·¸¹�w 
º ,

������������������������ ��

�����



�������	
�	�
	�������	��

����*� ��	
*� ��
�*� � � �*� ����*

����*� ����*� � � �*

Trials of the department of Electrical & Electronic Engineering 
for securing applicants to the Tsuyama National College of Technology 

Hideyuki YAGI, Kunio ITO, Jiro SHIMONISHI, Shigeru TANABE, Tadao UETSUKI 
Kanji HARADA, Shigeyuki NAKAMURA and Satoshi NAGAI 

In the Department of the Electric and Electronics Engineering (DEEE) at Tsuyama National College of Technology 
(TNCT), it has the very important problems with regard to securing applicants for admission. For the settlement of the 
issues, the following efforts have been made: 1) the outside catering lecture for junior high school students, 2) the visitation
to junior high school together with the advanced engineering students of TNCT, 3) the presentation of the department merits 
at the open campus and 4) opening the attractive homepage of the DEEE to the public. In this paper, the details about the 
above trials are reported and those effects are discussed. 
��������� : Securement of applicants, Outside catering lecture, Visitation to junior high school, Open campus, Homepage 
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A Study on an Application of a Gradient of Temperature 

to a Simulation of Grain Growth 

 

Atsushi ONISHI

*

 and Hiroaki OSHIGE

**

 

 

For the purpose of schooling and technical training, it is helpful to visualize a phenomenon of grain growth. And many 

persons concerned pay attention to Monte Carlo simulation of grain growth, that is a simple but reasonable simulation 

method. Authors had developed the simulation system, which calculated a phenomenon of grain growth in parallel. In this 

article, we report a result of our survey of a way to apply a gradient of temperature to this system. As a result of the 

survey, we found the method that decided the probability of boundary of a crystal moving depending on temperature. We 

verified validity of this method by using results of simulation. And through trials of simulation, we got to know that 

simulation considering a gradient of temperature was faster than simulation in an isothermal situation. 

�������	
: Monte Carlo simulation, grain growth, temperature 
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Fig.2 a model of a microstructure of polycrystalline 

aggregate 
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Fig.4 labeling a new label. 
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Fig.6 a result of trial (q=3kJ/cm). 
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Table1 parameters of trials. 
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Measuring the wavelength of light with a metal ruler 
 

Makoto SATO 
 
An surprisingly easy method of measuring the wavelength of light based on diffraction from the indentations of a metal 
ruler, that has been reported in an article of the OSA magazine, is discussed with results and error estimation. This method 
is suitable for a student experiment in optics. 
����������� : � wavelength of light, He-Ne laser, steel ruler, grating 

Fig. 1 Close-up of a steel ruler. 
�!"#$� %&18'8(31) 
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Fig. 2 Geometry of the diffraction pattern from the 
indentations of the ruler. Lower diagram illustrates 
of the optical path difference. 
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Fig. 3 Diagram of the experimental setup. 
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Fig. 4  Set-up of the He-Ne laser and the steel 
ruler. 

Fig. 5  Screen (steel measure) and the diffraction 
pattern of the light. 

Fig. 6 Reading the position of diffraction pattern. 
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Fig. 7  The wavelength obtained from series of the diffraction spots data. 
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Fig. 8 A result obtained with the incorrect set-up 
where the level of laser light is a bit tilted  (-3cm 
for 5m). 
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Fig. 9 Geometry of the diffraction pattern when the 
screen or the laser light is tilted  
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Tendència a la col·locació laboral de les graduades de Koosen i l'educació 
professional. 
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A Study on microcomputer teaching using PIC for control

*Mitsunori NAKAO

The Z80 microcomputer has been used for microcomputer teaching. The PIC microcomputer using a
breadboard is low price, and highly efficient as compared with the Z80 microcomputer. This paper describes
a result of research concerning an improvement by having altered into the PIC microcomputer from the Z80
microcomputer as teaching materials. Based on this research, since students could bring the PIC
microcomputer another room, home and so on, they became possible learning still more deeply.

���� ���	
�� �
�
���
��� �����������
��
� ���	 �

������

	
��
��������������
��

������ �!"�#$�%&'()*�+,

(-.��/0����
�1234567
��

892�:;<�1=��6��>?<#$�#�

@(-.��/0�ABCD6�12345*EF

�#$�@#<G(�HIH��
2J�KB�L

� �7�
� MNONPL7�
QR�SFPA�C

TU�CD�VL7�
B�WJXYZ[\�]^

*���
�_`'(*]^�0�'(ab�c�

6�<d ���e�6fg7h�i@�jklm

Bno�i@pq�rB�II �L7�
�st

uvw]xy6�<�z{|#�}z-.��I/

0�)�-.��<�~]�cp��]�p�MN

st�]��]�<�� �92 L7�
wA8 Z80
/0L7�J�
��������^��)��{

��(�L7�J�
���������^<��

��345*�12345��}�����*]^

�<G���)�0����345w��H��(

�����I�z{|]^�<G����0���

L7�
B5�
�Y�12345�[\]^��

���II(� ����
���������Z80
345�rB���  ¡¢£II ���¤¥10
QR�¦§0�¨{06�<d �©ª&«¬­p

6®H¯�jk°±²³p�<G�¯��´)<�

�µh¶ZQR�����·9����wABH�

MN¸¹PL7�
wQº�T¥TUH�����

^»¼�½ ¦¾)*�+,��I*¿À0�

Fig.1´�-.��< ÁÂ stBL7�
�� � �

� Ã ÄpwAB'(PIC Peripheral Interface Controller
Å�Æ¯�/��(� p�ÇÈ¡¢£I¨L7PIC
�
 QR�#�@ �ÉMÊËª�<G�ÌCPU
Í´�ÎwÏ��6�ÐI�MN¸¹<L7�
µ

h¶Z�ÑÒ<G(� p��Ó�Ô{�Õ/�PIC
� � �� ]Ö�!q�×Ø<G �h2�II¨��

Ù�B<G(*�.ÚÛ�d � ���wZ80CPU
A/0ÜÝ����^w)�stL7�
 pPIC
wA/�°±�0�²³H0�*¿À0�

ÜÝ� wA/0L7�J�
������Z80
��^�� �92 �ÛÞst� �Xß
28 LED 7

�àást� â���jãst�h¶9�LED DC

Xâä��jãst�å æ§pw�)�/��

(�){w p�L7�
wA/�����^PIC
<G(-.�'(�stçèé â���h¶9DC
�
Xâ��� ê��ABëì�6��Üí�LED

µh¶Z�stçèwA��stL7�
*HZ80
� pwA.�´�î�]Ö�Qï�ð/�IPIC
¨6ñ]^ëì�F�����^µh¶ZwÉMÊ

Ëª� L7�
*©ªëì�òó�·9��PIC
��ô­�òó� Y7��éQmê*5�
PIC
�Y[\é1=��12 �fh�29W wAê PC
/�ÑÒH0�)�µh¶Z�- �,<�<G�

I/0L7�
�]^�
ï<6ëì*�/0�)

Fig.1 PIC microcomputer

õö÷ø ùú�ûÂûüý�þ

�������
����uv	�

������������������������������ ��

�����

������������������������������ ��

�����



{¨�����^µh¶Z�}��
�'(�

��� !"#$%&'()*+),

��- � !"#$%&'()*./0

	
�~]�cp��]���]��]�<��

y� �92L7�
wA/0stB�L7�J�8

��������^���{��(�Óàe�6

�� L7�
<d(� � Â�
��Z80 Z80 1976
��{�,	
�<stB� �92L7�
*H8
����AB�{�z��(� � óZ80 CISC
Ã Ä��R��
�Complex Instruction Set Computer
����9Wyz�6�I¨	
<���jkw�

�H0 P��� uv<���TMPZ84C015 ASIC
{0 ��E��J9���Ç<�,� �KC80 Z80

�_`H� !"�#$ì%� 6&'H��(CPU
){¨�(
�9WL7�
��/�� ��
Ç

� )¢£d �*��TU'(�z���I100
���

Z80 PIC 1980 GE General�+<� � Â�
I¨ Ã

Ä,�- ���{){�-./�B0�Instrument
1B2�3�¨{00�� Â� ,I¨451989 GI
H0 ,�	
67��w�zMicrochip Technology
��(� �Î�L7�
�5�8¶��9�:PIC
7L
ó5�8¶��9éWJXYZ*f���E

�ßâ=�d(ê�çH����g��5�8¶�

�9éWJXYZw�;'(ßâ=*f��w�;

'(ßâ=�<q�d( êw=BH�� �:7�

L
ó�>Û<d( *ßâ=w}�?ã@kCPU
é ê����WJXYZ*f���AB'(1BUS
C
:7L
��2K89�wjD'(-.�íE

�{��(�´�FIþ5K8GhH� Pâ2H8
J�Y,� p�L7�
�d(�MC6809
��� 1234.� #$)*56789:;<=

Table1 Z80MNst�]�<��I� �þ¢<

L7�J�
������w�/��(�WJXY

Fig.2 Experiment equipment of Z80 microcomputer

Z�@%�� �8����I¨@%H�´{J16
{�WJXYZ=h2�KL�w�/��»¼w$

M'(-.��/��(���¶8h2w6*�]

Ö��
�5�
�KH�@%� �Lµ
\�16

16 Z80��w �8����- ßâ=�@%H�

L7�
w��'(-.��/��(� �LFig.2
7�J�
������¤¥��þ)µh¶ZX·

�µN
Hl wABH��(�NEXUS-80
��> ���� !"#$%&'()*

Oj��H0 wABH0L7�J�
��PIC
����µh¶Z<�WJXYZ� B5�
PIC
�YP é1=�êwA/��MPLAB IDE Ver7.2Q
(� �� é ÄPIC RISC Reduce Instruction Set Computer
�
������<RS�T¸< !¢£HI�35
�U <� Á¯d(�)�RS<WJXYVZ80 158

X'(� L7�J�
������µh¶ZPIC

Table1 Schedule of Z80 microcomputer experiment

� � � � � � ���� ������

�����

� � � � � � ���� ������

�����



<��·9�����MW�VMNONwX�'(

Y��K�Z[*�(U){�\üMNH�

EIC-108J 30�·9����wABH0 Y��K��

)F�@/��(\üMNH��·9�����]

9
��(7^� wABH0��){�UEIC-J-L
�_¯�TUHÐ¨��<�Oj� �Fig.3
10BASE-T 10BASE-TY��K�`UwABH0�

Y��K���Y��Kd0 )�aY�`UI8
¨Ñú�{�� ��·9�����TU��b£

Fig.4 PICc�d�*e¨I����<d/0� �

L7�J�
������µh¶Z<���·9�

���wABH��(0��jkPVON�T¥w

]Ö�Qº�¦¾)*�+,(�HIH�f��j

kw¦¾]Ö���~°�ab��(�<�d¨I

���)«¨<Ì)*�(jkONT¥w��¶8

h2*H�áH��¯� L7�
BWJXYZPIC
���� � ,�gBó�Fig.5 Microchip Technology
�hi�12 *�.jk�gBhi5�
MPLAB
�Yµh¶Z�B7�{��(�)�FI�1l<

�d(�m[\�-(��hi6d(�)�gBh

i<��V��B[\<stWJXYZw �PIC
16 PIC�B� ������°nH�)����w

L7�
�oG)¾0�� Y7��p�¶qPIC

Fig.4 PIC microcomputer experiment

Fig.3 10base-t cable

=¶qWJXYZ � é1=��IC-PROG PICProg4U
12êwABH�oGæ¾�OjABH0 YPIC
7������345�� �îC�µ=5KFig.6
r�2é ê7
��147hX��\üMRS232C

NstH� WJXYL� é êAKI-PIC Ver3.5 Ver4.0
*IC�� 7
��147hX��H �USB IPI
PDE-XP MicrochipwABH0�){�+�6

,�jk�µ=5Kr�2X��Technology

6ABH0�PIC-START-PULUS
PIC IC)���<�� L7�
PVMNON�

�SFo**6�jkT¥up�4Q�����^

¶8h26múH��(�

)� L7�J�
��������^<vPIC
^ëì�]Ö"Ç��·9����* �Ç�-PC

Fig.5 Integrated development software MPLAB

Fig.6 PIC writer equipment

������������������������������ ��

�����

������������������������������ ��

�����



/�w� �WJXYZoGæ§B�JZY7��

�xs<�y�}d{|-¯� L7�
wJZPIC
Y7���&/��G�´)< 1z7K�°HEX

FD USBn�{0WJXYZw 1J9�� I{�é ê

LAN PICßâ= î�x11z7KI¨÷z½/��

�oG)¾#$w'{|-��<��"��|JZ

Y7���>¯*6c���·9����* �PC
Àd{|ò"ÇI¨v^}p�Æ"Ç�<����

^w�.)*�+,(�

�92L7�
 �~����0�ÚB��8 Z80
PIC�d(stWJXYZµh¶Z�Æ¯d(��

p��L7�
�òó�9Y�]�'����ìw

��H�� ��(�59W�7Z�3C9��9

X�7Z�å æ§�h=�Wâ��� °n�AD

g��p�AÀ(��rM%�����RSÇ�

�ÐI !�½���*�<���<d �c�35
�#$�+,(p��%�d(�{�jkQRwò

�¯'()*�+,(*�.�%6d(�

��? ���� #$)*�@ABCDEFG

� ��� �Xß
2��jk<��Fig.7 LED 7
�·9�����\üMNH�ó�� wEIC-108J
A��MW*H�h79�
X 5�W��AC
é êó�� � I¨ ��12V1.0A NP12-1S1210 12V 5V
M�°n��ý�N·��·��éy�J9W�7

W ê�H���ó�� � L75V1.0A TA4805S PIC
PIC16F84A LED�J�
����� àáBc�£�

5mm L-513LE1T LED�� �ó�� ���Xß
2

�c�£�����éa����â
êó��

wABH0�C-551SRD

� â����jk<���·9���Fig.8 DC
��MW�·��·��� ����*E�6LED
�wA��â���ªm� �ÀBh79���Ì

ÍB2XKh79� ó�� � â��3P P-00300 DC
B�Y7g��H��l�ó�� � âTA7291P DC

Fig.7 Experiment circuit of LED, seven segments

���� â���
2J�K892ó��DC
wABH0�2PK2400

�h¶9�
Xâ����jk<���·Fig.9
9�����MW�·��·��� ����LED
�<*E�6�wA��h¶9�
Xâ��ËªB

�Y7g��� h¶9�
Xâ���Y7g�PIC
892\üMNH�ó�� �h¶9�
XK-00154
â��� ��p�r�Y�h¶9�
Xâ�� c� é

2K��7�=9�ó h¶9Wê\üMNH�200
ó�� wA/0�TS3103N124

��H IJ)*EK)*.LM

Z80 PICÜÝ� L7�J�
������*�

L7�J�
������w_`H0'B�I�-

.��(� L7�J�
������* LZ80 PIC
7�J�
������w_`'(*����C�

Z80�%�Æ���]Ö������]�]^<�

L7�J�
�������â�9�wABH��

(0��)� �92���â�9�* ��8 PIC
�â�9��� �¡¢£z�Z[y*¤�{(�

))<ÜÝ� L7�J�
����µh¶Z80
Z*� L7�J�
������µh¶Z�PIC

Fig.8 Experiment circuit of DC motor

Fig.9 Experiment circuit of Stepping motor

� � � � � � ���� ������

�����

� � � � � � ���� ������

�����



rB�}��_`H�§(* L7�J�
�Z80
���<����  ¡¢£¥I �){�çH10
�� L7�J�
������µh¶Z���PIC
·9����¦ L7�J�
���� V§�PIC +

IC 4000Y7g� �MNON�MW�Y��K< 

¡¢£<���ÑÒ+,(�

��N ���� #$OPQ)*RSTU

�î������z( L7�J�
���PIC
�µh¶Z<d(��)� L7�J�
��PIC
��µh¶Zw]Ö�Qï�ð/�I¨6]^+,

(-.� � �-.�òó�·9���Fig.10 Fig.11

� � � �� òó Y7�� ��BV§ MNONPIC IC
&«¬­Bòó w¦§B�¨� ÉMÊ<BOX 9V
©ªB� L7�J�
��������^µPIC

Fig.12 PICh¶Z�ÑÒ+,( �-.� )�òó� �

Y7����©ª*�
f
G*«4¬��7­�

�I¨+,�� fh�29W � ®¯°�µ=PC 9
5Kr�2�±²H�AB'(�)�*G�X�'

( �µ=5Kr�2�M³e�2�-/��MPC
%´µ�� �oG)§<G��)*6d(�{�

Portable PIC microcomputer systemFig.10

Ã ÄFig.11 Portable PIC microcomputer system After wiring

�§¶�-/��oG)§<G��6�6dPIC
(�Oj� L7�J�
����� �
�PIC 8

* �
� wA/�� �PIC12F629 18 PIC16F84A
�PC�µ=5Kr�2�·BH��{|oGæ�(

Y7���12*H�� *�.1=�PIC IC-Prog
�12wABH �jk� 5�
�YgPIC MPLAB
B�12**6�AB'{|1=��L7�J�


PIC AD��������^µh¶Z�+,( ���

°n�å æ§�3C9��9X�7Lp��
�

�
���ìw6/0 �¸¹�B7�{��(PIC
){wA/�J�92�#µstP °nP�
AD
2J�Kp�92p�*��ºB'()*�+,

(�

>�V W

	
�V~]�cp��]��L7�J�
��

����<�stB��
2J�KL7�
�»�

A�{��(I¼H¯�½¾H������]�p

����¿*H�AB�{0�
2J�KL7�


�){w]^H0]Ö�-/��ÀÁÂ�ÃÁÄ<

A�{(-.�� �´{�ÃÁÄ�:;H��¯

�<���I*¤�{(� - �C�J�Z80 PIC
�h2<�h2��1C�L
h�c¯�*���

Å�st�¨'?<G���� �´B<+¸OIC
N*�X��'?+,(��r7
2��/��

(�~]�cp��]���]��]�<6���

AB�{(åB�Æ¯�/��(��ê�êýê!êÆêÇê

OjmlH0 �-( }����þ¢��PIC 4
��jk�TU�¨­� �WJXYV
X*PIC
LED 1 7 LED���st��é ÈÉ � �Xß
2ê

2 DC 3àást�� ÈÉ â��jãst��é ê� é

ê� é êÈÉ h¶9�
Xâ��jãst�� ÈÉ4
w Èd0 ��<E ��<ÊË�¨-.*1 3 12
¿À�� ����çè]Ö*H���Ácp��

Fig.12 A small PIC writer and Serial IO device

������������������������������ ��

�����

������������������������������ ��

�����



]��st�]�]��0�M³MN�]�]��

0�Ì
�]�]��� ]Â�îw¿À��(U4
���Èw².�*��jmlH0jk�Ì)¸Í

�´���<�Î�¸Íyz²³°±'(0�Ï�

Ð���TÍ<ÑÍy*¤�{(U

ÜÝ���¤¥<�MNjk�Òú�{��(0

� �ªm���â�9��- $Mëìy�CPU
��� P�Y7g��ªm�}���$MH®IC
���L7�J�
��������^�-.��

·9�����Qº�±XTUw�.)*�+,(

�<MNON�ªmPX�CD�}��$M�Ó�

(�ÜÝ���- ����©ªëì�0�]Ö�

]^'(�}�Æ¯½{(�í�é��¤¥êÔÕ

��h2�����F.����+,(�L7�J

�
�����ÖÁp<�� 5�
�Yé��Z80
â�9�êwABH�]^H��(0����<)

� ������^w¦§æ¾'B�ÖÁp<PIC
6 ��5�
�Ywçº�¨(Z[�Ö��PIC
¯(�

?�X Y

�ê	
�)�/��( L7�J�
���Z80
�����^w�·9����* L7�
PIC
pwA/�¥GnÀ(Å�<G0�

�ê µ=5Kr�2w&}���
�d{RS232C
|�Qï<6ñ]^+,(-.�ë×ëì�L

7�J�
��������^µh¶Z��©

PIC PICªëì�òó Y7��*5�
�Y�

Y7���12�òó�·9����wA/�

ÑÒ<G0�

ýêÜÝ� L7�J�
��������^Z80
���I/0 °n��p6²³'()*�A/D
<G(�

Z [

)����ùú Â£�]��rØÙÚéÛÜ17
��ê»¼ÝÞ ��Ùw÷z0�)µh17918028
¶Z�ÑÒ�d0 ��
�
*ßàw�I/�¯

y�/0)��������
��áâã�uv

� � �� �Cä�uv��åæ òçèéuv��åæ

~êëì	��íîïðuvØñæô­�MNst

�]���æ�òF�óô�0H�'�

\ V ] ^

�êõ öd÷�uM L7�
�^äøJI¨�I(MNPIC

stä�ùú+ûü�},�Ã Ä2003

�êÂýþ��0�H¯<G( MN�m���M�~]+PIC

û��Ã Ä1999

ýê�� �� L7�
�B�
��9�� +ûü�}PIC CQ

,�Ã Ä2001

ECB Electro & Computer for Beginners No.4 PIC!ê�� �� Ã Ä

L7�
wA�.� +ûü�},�Ã ÄCQ 2000

Æêò	 
� �7��9��HL7�J5W=Y�First-PIC

µN
Y�Y2=��Ã Ä1999

Çê�î
��� ���c����345����^���

� �*Ì
�]��½ ¦§�� ���Ácp��]��[

47 2005 119-124Ã Ä

� � � � � � ���� ������

�����

� � � � � � ���� ������

�����



� � � � � � � � � � �����������������������



������

 

 

������ 

 

�	
��
 

��� ������������������� 

!"#$�%&'(

����� )*+,-( �����

	
��� ./01234565273�

�
��� 899:;<=�

���

>?@�ABCDEFGH������IJK

�C������������LMNOPQIRS

�T(UVW>M��VX<99YZ[99YW�\I�]

���� !L^_`QaKLbcCd(eEFGH

������IJK�C����"fcT(ghi"

`QaKjkAlmCd(An"eET(DE_&Bo

FGH������IJK�C�����pqT(r

si"tuABv_$wKxyzIJKABC��

��#]o�%&'jkA_{WL|nl"�Cd(

(

(

��� }�~����Lu_C���������

�k%&'�����

����� )����( �����

	
��� ./��23�

�
��� 899:;<=�

���

� rsi"����j����g���$��ln

��ABv_$C�T(���$_j !ABC��T(

�%&'q�7�$d(FGH�������y��

IJKABC������������LMNOP

QIRS�T(SP�"�7�$�%&'LT(���

��L ¡�${W"#mv¢nB$}�~���

�L���${W"#mv£�¤¥�I¦§�Cd(

�

�

��� ANALYSIS OF FINE STRESS FIELDS IN  

METAL MATRIX COMPOSITES USING HOLZ  

PATTERNS�
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��� � THRERMEC’2006, INTERNATIONAL 
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The thermal strain of aluminum alloy composites 

reinforced with aluminum borate whiskers was estimated 

using HOLZ pattern analysis. Each (001) plane in the 

aluminum borate whiskers was rotated towards the [020] 

direction by up to 0.5©. With a unit of nearly 400 nm × 

400 nm, each (100) plane was rotated towards the [020] 

direction in a corkscrew pattern. In addition the strain 

and the stress caused during the fabrication of the 

composites were estimated by using the finite element 

methods taking into account the anisotropies in both the 

CTE and the elastic modulus of the reinforcement 

material. 
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��( Delayed Fracture Properties of Aluminum  

Bearing Ultra High Strength Low Alloy TRIP-aided  

Steels 

����( )Tomohiko HOJO, Koh-ichi SUGIMOTO, 

Youichi MUKAI and Shushi IKEDA 

����( Proceedings of The 3rd International 

 ( Conference on Advanced Structural Steels 

pp. 916-921 

�
���( 899:;�=88þ8�. 

���

The hydrogen absorption behavior and delayed 

fracture properties of aluminum bearing ultra 

high-strength low alloy TRIP-aided steels with bainitic 

ferrite matrix, “TBF steel”, were investigated. When 

aluminum of 0.2-1.0 mass% was added, delayed fracture 

strength of the TBF steels was significantly increased. 

This was caused by the existence of refined and 

stabilized interlath retained austenite films which 

trapped most of charged hydrogen, as well as lath 

boundary and on highly distributed dislocations in the 

matrix. Furthermore, it was expected that these retained 

austenite films play a role of lowering the local stress 

concentration by plastic relaxation due to the strain 

induced transformation of retained austenite, not the 

stress-induced transformation on loading.  
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��( Case study on combination of  fluorescent 

    materials for white LED to obtain high color 

    rendering indexes( ( ( ( ( (  

���( Shunsuke Nayama and Kunio Itoh 

	
���( Journal of Light & Visual Environment(

( ( ( ( ( ïkld<9T(�kd¿( ( ýýd<<þ�8 

�����( 899: ; � = ¿ .  
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( We realized the white LED whose average Color 

Rendering Index is as high as 94.2 by applying the  

commercial Red, Yellow, Green and Blue phosphors to  

near ultraviolet-LED. So far as we know, this value is  

the highest ever attained in white LED around the color  

temperature of 5500K. In order to realize the good  

Ra(average CRI), we made a CRI simulator and  

simulated the spectrum distribution of white LED with  

good Ra. The spectrum distribution obtained by this  

simulator was proved to be very useful as a landmark for  

realizing a prototype white LED with good Ra. 
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��( Study on Combination of Fluorecsent Materials  

for White LED to obtain High Color Rendering  

Indexes  

����( )Saburo Mitsuyoshi and Kunio Itoh 

	
��( 2005 Kosen Convention  I.E.E. Japan 

        Record  pp.37-38 
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( The purpose of this study is to advance color  

rendering indexes of white LED by using UV-LED and  

commercial Red, Green, Blue and Yellow phosphors.  

The target value is Ra=95 for the color temperatures  

5000~6500K, which are based on AAA CRI evaluation  

of fluorescent lamp. First, the CRI was calculated by  

using the simulator which we developed. The simulation  

result showed that Ra=96.1 was possible by using the  

commercially available phosphors.As a result, we got the  

highest value of Ra=95.2 with the chromatic value of  

(x,y)=(0.31,0.34)(6250K). The spectra shape of  

experimental result and simulation result were almost the  

same. 
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��( Study on Characteristics of Electrode-less Lamp 

����� )Satoshi Nimata( Tadao Uetsuki 

	
��( Light Source Workshop Ehime University,  

Wonkwang University 

�
���( 13th( September 2005 

���

It is considered important to grasp the relationship of  

The characteristics of the electrode-less lamp's plasma, 

namely the induced coupling plasma, to the operating 

frequency. This paper reports the relationship of the 

plasma characteristics of two electrode-less lamp to the 

operating frequency as the followings. (1) Ignition at 150 

kHz is harder than at 13.56 Mhz. (2) Electron 

temperature (Te) at 150 kHz is lower than at 13.56 MHz. 

(3) Electron density distribution (Ne) of the 150 kHz 

plasma is different from that of 13.56 MHz. (4) Ne 

measured at the one point of the electrode-less lamp 

�����������

�����



operated seems not vary if the operating frequency 

changes. (5) Efficacy (illumination per wattage) at 150 

kHz seems lower than at 13.56 MHz 

 

 

��( The Investigation of the CCFL's cathode fall  

voltage characteristics 

����( )Yuji Takeda&Ryota Kitamoto&Tadao  

Uetsuki&Osamu Fukumasa�

	
��( Light Source Workshop Ehime University,  

Wonkwang University 

�
���( 13th( September 2005 

���

The cathode fall voltage (Vc) of a Cold Cathode  

Fluorescent Lamp(CCFL) was measured by our invented 

measurement method. Then the relevance of the Vc 

measurement method was investigated by observing the 

negative glow appearance. As a result, it is recognized 

that the area of negative glow covers the electrode 

surface is varied with the electrode materials even if 

same lamp current, and that the variation of the negative 

glow area on the electrode affects the fluctuation of the 

Vc when the lamp current is changed. 
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Almost fifteen years have been passed since the  

electrode-less lamp was put on the market. Some kinds 

of the electrode-less lamps have been developed from 

some companies. The trends in the development are to 

get the higher lumen output and to operate this lamp at 

lower frequency. In this situation it is considered very 

important to grasp the relationship of the characteristics 

of the electrode-less lamp's plasma to the operating 

frequency. This paper reports on the difference of the 

plasma characteristics of two electrode-less lamps, 

which are operated at 13.56MHz and at 150kHz. 
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� � ( A STUDY ON THE RELATIONSHIP 

BETWEEN ELECTRODE MATERIALS 

AND CHARACTERISTICS OF CCFL'S 

NEGATIVE GLOW PLASMA  

����( )Tadao Uetsuki and Ryota Kitamoto 

� � � Tsuyama Nat. Coll. of Tech., 624-1 

Tsuyam,Okayama Jpn 

Yuji Takeda 

Harison Toshiba Lighting Corp.,5-2-1,Asahimachi 

Imabari, 

 Ehime, Jpn 

Osamu Fukumasa 

Yamaguchi Univ., 2-16-1 Tokiwadai, Ube, Yamaguchi, 

Jpn 

	
��( ICOPS 2006, Traverscity, USA 

�
���( 4th-8th( June, 2006 

�� 

CCFLs (Cold Cathode Fluorescent Lamps) generally  

used for the backlight of the LC-TV and the note-PC are 

always expected the improvement of the electrode to 

make more lamp current flow for getting higher 

luminance. To improve the electrode to get the higher 

luminance, it is very important to grasp the electron 

emission ability of the cathode. Authors have considered 

that the electron emission ability determined by the 

nature of the material could be evaluated by the cathode 

fall voltage (CFV), and that CFV has the intimate 

relationship to the performance of negative glow's 

(NG's) plasma. 2 kinds of electrode materials, namely Ni 

and Mo, were used for this research. Though the 

common electrode of CCFL is hollow cathode, the 

electrode used here were in  

the shape of the plate, whish had a length of 5.2mm, a  

width of 1.7mm and a thickness of 0.1mm. This is  

� � � � � � ���� ������

�����



because it is necessary to observe the NG's plasma for  

grasping the basic relationship between CFV and the  

performance of NG's plasma. The lamp diameter was  

4mm and had Ne (8kPa) and Hg vapor. First, the  

relationship between a state of NG's plasma and  

discharge current was observed for each kind of  

electrode materials. The area of NG's plasma increased  

to whole area of the electrode as the discharge current  

increased. However the way to increase depended on the  

electrode materials. Secondly, the relationship of the  

CFV to the discharge current was measured. The method  

to measure the CFV was developed by improving the  

method for measuring the CFV of the fluorescent lamp1.  

The CFV of Ni was higher than that of Mo. The ways of  

the change of the CFVs were similar in the following  

respect. That is to say, CFVs were constant until some  

discharge current, then increased as the discharge current  

increased. While, the increasing rates of CFVs were  

different from each other. Authors consider that the  

difference of gamma-coefficient causes the difference of  

CFV's increasing rate.  

1. T. Uetsuki and YuyaTerao, "Study on the  

relationship of the emission performance of the 

fluorescent lamp to the lighting time", 5th Lux Pacifica, 

July 24-26, 2005, pp.29-32. 
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��( Failure Forecast Diagnosis of Wind Turbine 

using Shock Sensor. 

����( )T. Yuji, T. Hamada, T. Bouno and 

H.Toya 

	
��( 2005 Korea-Japan Joint Symposium on 

 Electrical Discharge and High Voltage 

         Engineering (Hanyang University, Ansan  

Korea)  pp.284-287. 

�
��( 899[;¿¿= 

���

Development of a fault diagnosis system for wind 

turbines is necessary, the system of wind-generated  

power has contributed to become outdated. There have 

been many cases of damages to the blades of wind 

turbines and to the internal areas of the generator due to 

flying objects and lightning. Using a small wind turbine, 

we researched electric or mechanical signals that go off 

when the blade or the inside of the generator becomes 

damaged. We searched for indicator that would trigger 

the fault diagnosis to start with a shock sensor, from 

which there was a prominent change in the signal output 

on damaging a 40mm area of the blade. A wave analysis 

of the output signal was also conducted by Fast Fourier 

Transform (FFT) analysis and similar results were 

obtained.  
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� � � Autonomous Role Assignment in a 

Homogeneous Multi-Robot System 

���� Toshiyuki Yasuda and Kazuhiro Ohkura(

	
��� Journal of Robotics and Mechatronics 
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( This paper describes an approach for controlling an 

Autonomous homogeneous multi-robot system. An 

extremely important topic for this type of system is the 

design of an on-line autonomous behavior acquisition 

mechanism that is capable of developing cooperative 

roles as well as assigning them to a robot appropriately 

in a noisy embedded environment. Our approach applies 

reinforcement learning that adopts the Bayesian 

discrimination method for segmenting continuous state 

and action spaces simultaneously. In addition, a neural 

network is provided for predicting the average of the 

other robots' postures at the next time step in order to 

stabilize the learning environment. The proposed method 

is validated through computer simulations as well as our 

hand-made multi-robot system. 

(

(

��� A homogeneous mobile robot team that is 

fault-tolerant 

���� Toshiyuki Yasuda, Kazuhiro Ohkura, and 

Kanji Ueda 

	
���� Advanced Engineering Informatics(  

( ( ( ( ( ýýd<9¿þ<¿¿(  
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This paper introduces a design methodology of a 

fault-tolerant autonomous multi-robot system (MRS). An 

important fundamental topic for this type of system is 

the design of an on-line autonomous behavior 

acquisition mechanism that is capable of developing 

cooperative roles as well as assigning them to a robot 

appropriately in an embedded environment. Our 

approach is to apply reinforcement learning that adopts 

the Bayesian discrimination method for segmenting 

continuous state  and action space simultaneously. In 

addition, a neural network is provided for predicting the 

average of the other robots’ postures at the next time step 

in order to stabilize the learning environment. Computer 

simulations are conducted to illustrate the fault-tolerance 

of our MRS against a system change that occurs after the 

MRS achieves stable behavior. 
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��� Behavior Acquisition based on Reinforcement 

Learning with an Adaptive Action Generator 
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We have been developing a new reinforcement 

� � � � � � ���� ������

�����



learning called BRL. BRL has( a unique feature that it 

not only learns in the learning space but also( changes 

the segmentation of the learning space simultaneously. 

In this( paper, a new function for segmenting its action 

space based on parameters( of acquired rules is adopted 

to BRL in order to accelerate learning. We( verify the 

performance of the proposed approach through computer(

simulations and physical experiments. 
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��( Development of the basic structure for an 

exoskeleton cyborg system 
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The human internal skeleton is referred to as an 

endoskeleton, while oyster shells and the cuticles of 

lobsters and crabs are referred to as exoskeletons. A 

great deal of research has been conducted in an attempt 

to combine these endoskeletons and exoskeletons. 

However , there are hardly any instances of research 

being undertaken to create a cyborg by combining 

endoskeletons and exoskeletons. The human 

endoskeleton consists of three kinematic pairs that are 

joined together with a maximum of three degrees of 

kinematic freedom. These are : 

1. A turning pair on a lateral-bending axis 

2. A turning pair on a longitudinal-bending axis 

3. A turning pair on the central axis of a skeleton 
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��� EFL Portfolios and Autonomy: a Symbiosis for 

the College EFL Course 

����� Eric Rambo   

	
��( JACET 44
th

 Annual Convention 

�
���( September 9, 2005 

��(  

This presentation demonstrated the use of an “EFL 

Portfolio” for large college English classes in Japan 

(EFL=English as a Foreign Language). The portfolio 

contains assessment forms and other organizational tools 

that help manage day to day coursework. For example, 

each time students have a discussion, they fill in the 

“Discussion Evaluation” form in the portfolio. Likewise, 

when they give a presentation, they fill in a “Presentation 

Self-Evaluation” form. Periodically during the course the 

instructor collects and reads the portfolios, and at the end 

of the course assigns the portfolio a grade.  

This approach encourages students to think about their 

learning process and complete their work. Moreover, it 

allows the instructor to see a broad range of work from 

each student and provide individualized instruction. This 

portfolio approach is effective in achieving specific 

course goals.  
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