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A Study on a Non-Contact Adhesive Mechanism for Underwater
Wall-mobile Robot

Hideki YOSHITOMI

The investigation described in this paper was undertaken to clarify the feasibility of a non-contact adhesive
mechanism for underwater wall-mobile robot. This non-contact adhesive mechanism consists of a vortex cup
with tangential nozzle and a wall. Water flows into the vortex cup through the tangential nozzle, and swirling
flow occurs inside the cup to create a vacuum pressure at the central area of cup. This vacuum pressure causes
the adhesive force. And non-contact adhesion is realized, because the water is delivered to the surrounding
through a gap between the cup and wall. In this paper, the author clarifies that the non-contact adhesive me-
chanism can be applied to the underwater wall-mobile robot. And the author also discusses the relationship

between the adhesive force and the gap.
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Fig.1 Non-contact adhesive mechanism
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AFGED BIJD—28, T D K 5 el 752 TH
Bk e Ry hEEETE SRR D DO MR
FTHZLThotz, FZ T, KPRy hOER
% Slkefl ERE L. / AP Vs & 3.22[m/s] &3
AR, Fig.7 X 0 ISR EAE 200[mm] D5 A ~ 7 DO
FEINL 293N/ D T, Zhg 2 T HuEmas i
AFET 58.6[N]T 72 h 5.98[kgflE 720 2R v h D
HEZD L ERZWENDEOND Z LIRS, &
DX Hic, EE 5kef]lo R v MIER 200[mm]D
WA 7k 2T D 2 LITEBMEOH DR L
EZbND, Lo T, BEZIHHEMTRET HK o
Ry M, ERHOWTEERSD L2 D, B, &
BFEH 7w 2T DB, 1 E TR DK
;L oTueRy NAKAEEELTLE > ZBNRH
HOTC, WHFEICHERT AWAE T v 7w 2\ E L
TKE N EFTBET D TH S,

4. 2 RENAHESHICRETEEOZE
#8 Fig4 \Zom L7<ilEs PO 0 A U 32

5

52 & (2010)
—0- 6 =0.5mm 0= §=Imm & §=3mm
—O— § =bmm —X— § =Tmm —>%= §=10mm
: JJ—D—D\D/D/D

1.0

Vs=3.22 m/s
0.5

#E P(kPa.g)

0 10 20 40 50 60

30
% r(mm)

Fig.8 Static pressure distribution

EIZ L > THOLNZIMENOFRITE 54 % Fig8 (IR
7, Fig.8 1%, WA/ ANE Vs % 3.22[m/s] & —iE
WU, WaED 7 LRER & O 6 % 0.5[mm],
I[mm], 3[mm], 5[mm], 7[mm], 3 X T 10[mm]® 6
WOICEZTCERLEZLDOTH S, B, ZOHE
DX —VETHY . T VX INVETEIOERMES
WA/ ANV O i & OALEITHIE LT & e > T D,

Fig8 #R2 &, FREMOEFLESMIT, R
50[mm] 72> 5 N A~TT < AZHE - THAR 40[mm]fTiT
FTIHEAMET LTV D2, L 40[mm] T L v
NEBITIHENRZE—EEE > TS, ZOHE
J153AaE. o B RIOE T A TiEe <,
HiliE A, 2DV iksRfliE L 0 b NERT O W MK T
L CWAIROEN DAY, fREHDE PTVIEIC
X DWMHEHIERI & LT, MENOLER T 7O JH
FEAR IS 72D 2 L 2R L TR Y | AL
DWW &1 > 7 THRBRDORIES IR > TN DHD
LEZLNS,

F7-. Fig8 K VME 6 0L R 5 L. BN
0.5[mm]DFFIZIZ MO L DLV ES LR EL 72
STW5D, Ziuk, BEA/NSW=, B O
MENMEHIA KR E S, @BBENEOEIN N> TLE
Szt EZBND, ZDZ L%, Table2 (2R L
72k 91T, BRI AY 0.5[mm] CIEF S mfg do & i
AN RVITHFE As DA x 1314 L 72> TWDH 08,
ZOREOHFE CIIRMEKmEN NS TED 2
EEFEWRL TS, —F, B 1I[mm]iz72 5 &E
TV UL TFR - TED P 40[mm] & W AT
IFEEICRR> TS, ZD& OB x 1% 28 T
HHOT, BREEK AL WA 2 AV RS O i fE
e 2.8 RIS IURIREANILE N LV A KT T
DT WD, Elo. BB 3mm)ilen & JE
HL~VUTEIET LTV A25, BREAS 5S[mm]ic 72
HEL HBOEDLNUNRER-TETEBY, FRiEE

_4_



KPBEE BB AR v kD72 OIAZMUEEIEONITE EE

FEFTI L~ OBRITEMETH 0 BLRR V., E 72,
Fig.8 M SEERFLFA TIX, BRI 2Y 3[mm]DIFDJE ) L
N E IRV, DEVRE NP R B RE, 1R,
PRIFIZN 3[mm]DRF D EAEE x 13 8.5 L7e > T 5D,

BENBEIMIRIFTRA XILTED
e

AT Fig8 &V ENEIE A0 KT T BRI O
NS o0 T, 22 T AEE L THRA
J AN 2 AL S, IENERES I KT TR
N ZANVGRIRDE B2 ~T=, B 6 25 0.5[mm]PD
e & 3mm) DA TIIRER 2 B 50T, =
NENDGEOFE S % Figd (R, ZOFER
TIXFA /) ANV Vs % 1.46[m/s]2> 6 3.22[m/s] E
TEEMICE L S HE TV D, B2 0.5[mm] D RFIL,
42 fiCHIRATZ L 912 BRI AN S Wz o B e
DOPEHEHA K E < | MBENEBOES) LV R AR
BINZ B> TS, Fo, JiA ZAAFREARKE N
FETEN LB EL 2o TN D8, ZHUERRED
INEWVDIZKE EAEALDIADITHIRZ N HIRE
WIEDBN END Z EZEWRL TS, —J, BRER
3mm] DA IHEM AR/ | TN S RILFEE D 5
SBRDIFEESV-IVTERLS 25TV 5D, Fig9 D3
BRAGDH Tl Vs=3.22[m/s]DEEDFEF L UL A e b K
W, TRODLWRENNRBREN, L TAT, RiH

4. 3

2.0
—O—Vs=1.46 m/s
fRE 6 =0.5
~O-Vs=2.03m/s i R
L5 | —&Vs=2.60m/s
2 —O-Vs=3.22m/s
[a
= ,\_/A—/_A
1.0 u
H
i
0.5
0.0 :
0 10 20 30 40 50 60
M r(mm)
1.0
——=Vs=1.46 m/s
—-Vs=2.03m/s [ 6 =3mm

0.5 ——Vs=2.60 m/s

—O-Vs=3.22m/s

T P(kPa.g)

0 10 20 30 40 50 60
A r(mm)

Fig.9 Static pressure distribution

23 3[mm] DA T, A S A A B uE
B2 20T, o=1[mm]DAE L FEEC, BRETTE
NOWBHRIINIE 2 5, ZORER, MEHRHICY S
S>THRMFENZH LET DI EmWEIRLET
H Y AHBHEOHLE 60[mm] T DJE S LoUL T kR
WoOTWDIET THLN, TRIZHMb 6T %
50[mm] & W NEBIDE LU TR-> TS, =
D L, B 3mm]OBEITIE, FA S R
R E W IR (FERRREE DS K & W) DK
ENTNWDHZEERBLTND, bBAA, A/
AN E A EABEOIULRWE WS DI TidZe
<VBREA 3Imm] DL AEIZ b B OT ERARSH A 9,
4. 4 KELBEANFIZOEEMNSKRO-EREN
DEtEE

WE LI iRENERE L KEE DZEE AP %33R,
ZAVUCER RS A 3 U iR 2RI E T 5 2
EICE > TRENEHR L TR LY, WENHITEL
FHEI LTV AALE I Fig3 128 L2 X 912 10[mm] ]
R CHEEHFIMIZ6 » T CdHH DT, Figlo DX HIT
BBl 2 & EemE 10[mm] D K—F RO VEH mifd 2
EZD,

Fig.10 Adhesive force calculation model

725 AN OB 55~60[mm I X E FL AN
WO THEAMEN S AR, £ 2T, ARTIIRL
TRV FEHEDBIREHTE U= N E R R
(2 &Ko TR 57.5[mm] DL EDFRIEZEFR L, 20
EEESTz, 2L T, kRO L HITEE & EHEHE
EHRITEbE, INEMELTWE N FERD D,

7 7
F = (pgh=PB)d =) AP 4 correemmoee @)
i=1 i=1
T 2T, o VFKDEEEE | g IXFEIITIHEE | h 13OKTE,
PIIIMENFHE, AIXMEAEBETHY . IRXF LR
— Y ROERAREOF 55 BEWT 5,
KA L > TROT=WFET) F % Hiife Fig.e DOZEMN|



L om R =

25

920 [ —O— S FRfH 6 =3 mm

O~ 1 594 KO R

z
z 15
R
10 _e
) —

5 —

0

1 2 3 4

WA ZNAFE Vs(m/s)
Fig.11 Adhesive force

EE e L= 7 7 % Fig 1112 d, 728, FERME
. WAy T ERED LB EBETREO RN AE ) &
MBI ST b D TH D0, s ) OFEEILFRFE 2N
3Amm]DEEDOFET —Z > T\ D72, FERIE
DFMRKEDDIE L 2B 1FTTHD, 2O EEE
B LTCFigll #W5 &, WO FEME L SEZRfED
2 LS[N]~2[NJRREDENBEDLNDHH DD, L
BHRESA->TWHEEL L9,

4. 5 WRFENEEFDORE R

AIEI TR L2 L D12, ZE AP [TA/ER A 2 HhT
TRD =W AEINIFRNEIN TV MEZ R T Z & 035 h
S7=OT, B S % 0.5[mm]2>5 10[mm]E TEX T
FBR LT ED A DWE N AR L, 557
K% Fig 12 127, P OOENLIRA 2 AV Vs
0 3.22[m/s]DIEDOWE N OFERRETH D, £,
ME/ILZ LT 2.95[N]DALEIZ & 2 7K 00 FEHR DS faf
(T TOKFPTOERE) THDH,

1
9 i 0O
7
> [ \O\ B
Z 5 7
&9 3 i [\ \r\/\o
R 1L i
gfl_/A L
= 5 ’ |
5 r I -O— W5 71(Vs=3.22m/s) [
_7 —
|
-9
-11 [ ©
0 2 4 6 8 10 12
+xF 6 r(mm)

Fig.12 Relationship between adhesive force and gap

Fig 12 2B\ T, W OF R & A DAL 8N
BV EVRERDN, IV EVRIFAREBROD 2
RPEIET Do AR TEZ D & BRI AR
KO /NSWEWFE TN AL KO NS WO WAE T >
TIIEEDLEEN TIT X, ZORER, BREFIZED 50

%525 (2010)

ROARIZIAN D, o, BEPARLY KREne
W IR ART L RKZX WO TEAED »~ FHRBEITS
WTITE, ZOHALBEBIEE D BV RO A SIZIH
N9, DFEV, ASIEHETIIASNRZERSE R TH
0. BREAAESLTNTEH HEINIZ ARICERT
HOTHD, ThE, ARDDBROEFETY FEE
THY., R/, RSB ALY /NS WEEIRICH T
BRI A SUZE D, ABTRERSE Y AV REEN
FBITELHDTHD, —H., BREPRBREIDKREN
FEIRTIE, WENPAME D /NI BRAERT D
INIER LTz, bR A REBTE R0z
L b,

4. 6 BHGREKEICEITLEME
MEZEET D & WAED v IHREHICA
HIZE LT BIRREICRB W T, RIS EORED
EIZ 72 > TV D O FEBERY, UL, RBFZED
FEERIEE CIIR SR OB 2 FH3 2 SE @Ik & L
TWRWD T, WAERORM A EHEH D 2 & 13Dk
RN, EZTARHEITCIE, ERT X 2T 52 L
2LV, BHEAREEREICRIT 2R OMZHEET
Do

E9°. RIHIO Fig12 OWFE T L AWM O/NT AR
DD, WEN Y T EBERIC B IR S SE RO
M Imm]REIC > TWD b0 LHEITE 5, £
ZC, FREZE 1[mm]IZ[EE L72GE ORMENERTES
ik BB ST G SR O FRTE A & Lk
LTCHDE Figl3 ™M g6 5,

1.5
Vs=3.22 m/s
“O— R 6=1.0mm

1.0 —
IC) o R R
£
=
T 0.5
H
Hm O.O /0

-0.5 - - - -

0 10 20 30 40 50 60

4% r(mm)

Fig.13 Static pressure distribution

PR 2 EE L= E AmRRNEEROMEIC
BT, LA/ RV & BRI E U C o uiiEh
BRRFHE LWL OHESMA BRI CIZR 51T Th b,
L7223 o T, 8ESADE U CThHIUIBM G T &
W CcE LD TH D, Figld #H5b L, WHOETE
SO TR —HLTnb,

i) Fig.12 & Fig 13 DFERAREG L TEZDH L



KPBEE BB AR v kD72 OIAZMUEEIEONITE EE

TN ZVERIE Vs 25 3.22[m/s|IC 3T H 722l as
REEICB T A I[mm]BREIZ 2> TV DHD &
HERTE B,

5. £¢&®H

AT, KIERE EOKBBERI OB R A v b
ZRARTHZLEZBEL LT, KOFEREZFM L
CBETR ~FERER T A5 9 D W A5 BRE 0 JEE R e 217
STz, BONTZERBERIZLULTFTTH S,

1) EBROFER, #I2IXERE SkefloAKkFH R v

ka2 SH 52, B 200[mm] DWW
v 7 2MHERETIUEARETH D Z LNy
Sz, TOZ EIE, KFeRy FOfERE L
THLEBMEOHDIIETH D,

2) WAEINTIRA 7 ZANGE Vs (K73 5 D35,
Vs=3.22m/s D & & WMEOHRLEFE Y720 D
W75 7713 0.0822[N/em?] Td - 7=,

3) AWFFEOFEBRFIETIX, WED v 7 LEEHO
PRIFIZS 3[mm]DRFIZWE N b KE N7,

4) KIE ERENEEDZEEN DRI L5 7
. ERAEE X<~ LT,

5) WEN EWAED v 7 LEERER DR & OBMRN

inoln, Fin, BEREELFEHTE HK

WENFIET D Z Ny no T,

6) WAy T DNEBICEmICWELTWND & X
OFERNIE, AEBRTIX I[mmfRETHDZ &
NERT — 2 BHEH S T,

2 E XM

(1) (Bl EHAFZEAT R — b=
(http://www.urakami.co.jp/ja/02/02c.html)

QEEHETERR, EAERIL TR EATIC I T D/
BERIRYe R v b 2T AOBR%E, B AR5
SR CRE, Vol.3, No.2(2004), pp.68~74

GVENFIFE, 2 LA« BERIG &2 72 JE bk
PEE TIL— RRU— AT A $39K, H2
%5(2008), pp.70~73

(4R, A, 50 M, e, FJI : BERENE A A
AR SRICBIT 20098 BB 1 AT v 7
A e F vy 7 OFEBEREE) | BRT7 L— RRT —
VAT NEEG S, Vol38, No.1(2007). pp.1
~6

G)ERR., Mgk, 2. F)IL M SEREE A2 AV IE
PEfl B BT B (B v T T — 7 D
BRI & & BERBRAVERE & OBIR) | EHEIE B
A PE ¥ CEE . Vol.7. No.12(2008). pp.79~
84






Effects of Alloying Elements on Impact Properties of Ultra High-Strength
TRIP-Aided Bainitic Ferrite Steels

Tomohiko HOJO, Junya KOBAYASHI"", Tomohiro KAJIYAMA™ and Koh-ichi SUGIMOTO™™"

To improve the toughness of ultra high-strength steels, the effects of alloying elements on impact properties of ultra high-
strength low alloy TRIP-aided steels with bainitic ferrite matrix (TBF steels) were investigated. In this study, C-Si-Mn and
C-Si-Mn-Al-Nb-Mo TBEF steels were used. Upper shelf Charpy impact absorbed value of TBF steels were changed by the
austempering treatments after annealing. When aluminium, niobium and molybdenum were added to C-Si-Mn TBF steels,
excellent Charpy impact absorbed values were achieved. These were caused by the existence of a large amount of stable
retained austenite due to the aluminium addition. Fracture appearance transition temperature of TBF steel was lowered by
aluminium, niobium and molybdenum combined addition. This was caused by refined bainitic ferrite matrix by the
aluminium addition and fine grain size by the addition of niobium and molybdenum. Hydrogen embrittlement on Charpy
impact absorbed value of TBF steel was suppressed. This was because that retained austenite absorbed a lot of hydrogen

and suppressed the hydrogen trapping to the grain boundaries.

Key Words: TRIP-aided steel, ultra high-strength steel, retained austenite, bainitic ferrite, toughness, alloying element,

hydrogen

1. INTRODUGTION

Recently, to reduce the weight and improve the impact
safety of vehicles, high-strength low alloy TRIP-aided
sheet steels associated with TRIP (TRansformation
Induced Plasticity)” of retained austenite were applied

for automotive parts due to excellent formabilities”" " *"

0.7 " impact properties® and fatigue properties.” ' In
the future, it is expected that ultra high-strength steels
having a tensile strength more than 980 MPa grade will
be required for auto motive parts since 590-980 MPa
grade high-strength steels are used for present
automotive high-strength sheet steels. Generally (1)
deterioration of formabilities, (2) deterioration of impact
occurrence  of

properties and  (3) hydrogen

embrittlement'” '?
strength exceeds 980 MPa. It has been reported that

TRIP-aided bainitic ferrite steel with bainitic ferrite

are the problems when tensile

matrix (TBF steel) can exhibit excellent formability in
the range of tensile strength more than 980 MPa because
of TRIP effects of retained austenite.”” > On the other
hand, impact properties of 980 MPa grade TBF steel
were drastically deteriorated as shown in Fig. 1. In
addition, hydrogen is expected to decrease toughness of
TBF steels with tensile strength of more than 980 MPa
grade, as occurs in conventional ultra high-strength

steels.'"
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Fig. 1 Relationship between Charpy impact absorbed

value (CIAV) and tensile strength (7S) of steels.

In general, impact properties and hydrogen embrittle
-ment properties of TBF steels depend on microstructural
morphology and characteristics of retained austenite.
Since it has been reported that addition of alloying
elements to TBF steel achieves fine microstructure and
excellent retained austenite characteristics,'” ' it is
considered that impact properties and hydrogen embrittle
-ment properties of TBF steels are improved by the
addition of alloying elements.

In this study, to develop the ultra high-strength low
alloy TRIP-aided sheet steel having excellent impact
properties and hydrogen embrittlement properties, the
effects of alloying elements and hydrogen charging on
impact properties of ultra high-strength TBF steels have

been investigated.
2. EXPERIMENTAL PROCEDURE

In this study, two kinds of vacuum melted and hot-
forged slabs were prepared. Steel A is base steel with

_9_
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Table 1 Chemical composition (mass%) and estimated martensite-start temperature (Ms: °C) of steels.

Steel C Si Mn Al Nb Mo Cr Mg
A 040 | 1.47 | 1.50 | 0.04 - - - 348
B 0.40 0.49 1.48 0.96 | 0.024 | 0.10 - 376
M 0.39 | 0.19 | 0.68 | 0.031 - 0.17 | 0.95 383
estimated from the lattice parameter using equation (2).
(a) (b) i d fi he latti i ion (2)
1200°C In this case, lattice constant (a,) was measured from
3600s 30t (200)y, (220)y and (311)y peaks of Cu-Ka. radiation.'”
915°C
2@ 1200s
a,=3.5780+0.0330 X (%C,) +0.00095 X (%Mn.))
4s0°C 10t +0.0 X (%Si,)—0.0002 X (%Ni,)
2t X (9 X (©
100°C/s \ 600°C +0.0006 X (%Cr,)+0.0220 X (%N,)
3600s +0.0056 X (%Al,) —0.0004 X (%Co,)

TA=300-500°C
500s

AC

3.2t
Fig. 2 Hot-rolling and heat treatment process of TBF
steels.

chemical composition of 0.40 %C-1.47 %Si-1.50 %Mn.
Steel B has additional aluminium of 0.96 %, niobium of
0.024 % and molybdenum of 0.10 %.
compositions of these steels are listed in Table 1, with

Chemical

martensite-start temperature (Ms) estimated by the

following equation (1)."”

Ms (°C)=550—361 X (%C)—39 X (%Mn)— 17 X (%V)
—20 X (%Cr)— 17 X (%Ni)— 10 X (%Cu)
—5X(%Mo+%W)—0 X (%Si)+ 15 X (%Co)
+30 X (%Al) (1)

where %X is content of element X in mass percent,
respectively.

Hot-rolling process and heat treatment diagram are
illustrated in Fig. 2 schematically. First, slabs were
heated to 1200°C and hot-rolled to 3.2 mm thickness to a
finishing rolling temperature of 850°C. Next, the sheet
steels were annealed at 915°C for 1200 s in austenitic
region and then austempered at 300-500°C for 500 s in
salt baths to make the TBF steels. For comparison,
tempered martensitic steel (M steel) was prepared by
quenching and tempering at 200-600°C for 3600 s from
commercial M steels (SCM435).

The volume fraction of retained austenite (f,, vol%) was
quantified from the integrated intensity of (200)a,
211)a, (200)y, (220)y and (311)y peaks by X-ray
diffractometry using Mo-Kou radiation.'® The carbon
concentration (C,, mass%) of retained austenite was

+0.0015 X (%Cu,)+0.0031 X (%Mo)
+0.0079 X (%Nb,)+0.0032 X (%Ti,)
+0.0017 X (%V,)+0.0057 X (%W,) 2)

where concentrations of individual elements (%X,) in
retained austenite are in mass%, respectively. For
convenience, added contents of alloying elements were
substituted for these concentrations in this study.

Tensile tests were carried out on a hard type of testing
machine at 25°C and at a crosshead speed of 1 mm/min
(i.e. strain rate of 8.33x10 /s), using tensile specimens
of 22 mm in gauge length, 4 mm in width and 2.5 mm in
thickness. Tensile properties were evaluated by tensile
strength (7S), 0.2 % offset proof stress (YS), total
elongation (7E7), uniform elongation (UEI) and reduction
of area (RA).

Impact tests were conducted on Charpy impact testing
machine at a temperature range between -196 and 150°C
before or after hydrogen charging using impact specimen
of 55 mm in length, 10 mm in height and 2.5 mm in
width with V- and U-notch. Liquid nitrogen, dry ice and
ethanol were used for cooling the specimen. A thermostat
bath was used when the specimen was heated. The
specimens were held for 1800 s at the testing temperature
before impact testing. Impact properties were evaluated
by upper shelf Charpy impact absorbed value (CI4V) and
fracture appearance transition temperature (FATT).

Hydrogen was charged in the 0.1 mass%KSCN solution
(relative amount of solution=0.5 ml/mm?) at 50°C for 48
hours. Total amount of solute hydrogen was measured by
TCD (Thermal Conduction Detector). Specimen charged
hydrogen was kept in liquid nitrogen to prevent hydrogen
evolution from the specimen.
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steel A (Tx=3007C) steel A (Tx=400°C)

Table 2 Tensile properties and retained austenite
characteristics of TBF and M steels.

steel | T YS TS | TEl | UEl | fo Cypo
300 | 1683 | 1833 | 10.6 | 3.8 | 7.8 | 0.48
325 | 1464 | 1701 | 16.8 | 6.0 | 7.7 | 0.99
350 | 1323 | 1515 | 15.7 | 6.1 | 11.6 | 1.26
375 | 1132 | 1346 | 25.0 | 12.6 | 16.3 | 1.29
A | 400 | 948 | 1211 | 31.6 | 23.8 | 21.4 | 1.21
425 | 756 | 1174 | 31.7 | 26.1 | 17.5 | 1.03
450 | 732 | 1145 | 22.1 | 16.5 | 11.6 | 0.99
475 | 694 | 1138 | 17.1 | 13.9 | 6.5 | 0.98
500 | 699 | 1142 | 156 | 12.6 | 4.5 | 0.51
300 | 1538 | 1729 | 144 | 49 | 82 | 0.83
325 | 1456 | 1604 | 155 | 4.7 | 13.8 | 1.12
350 | 1297 | 1421 | 163 | 5.1 | 183 | 1.45
375 | 1114 | 1246 | 18.8 | 7.2 | 20.2 | 1.61
B | 400 | 967 | 1083 | 28.5 | 14.8 | 23.5 | 1.47
425 | 796 | 1007 | 40.5 | 32.4 | 30.0 | 1.38
450 | 738 | 1026 | 41.4 | 342 | 26.0 | 1.24
475 | 504 | 1109 | 29.4 | 242 | 33.7 | 1.16
500 | 640 | 1101 | 224 | 15.5 | 14.0 | 0.84
200 | 1394 | 1915 | 24.3 | 20.8 - -
M | 400 | 1209 | 1492 | 14.7 | 12.1 - -
600 | 917 | 1027 | 16.2 | 109 | - -

TA(°C): austempering temperature, YS (MPa): yield stress
or 0.2% offset proof stress, 7S (MPa): tensile strength,
TEI (%): total elongation, UEI (%): uniform elongation,
Jyo (vol%): initial volume fraction of yg, C,o (mass%):
initial carbon concentration of yg

Table 3 Fracture appearance transition temperature

(FATT) of TBF steels.
steel A B
T, (°C) 300 400 300 400
FATT (°C) -2 33 -50 -33
3. RESULTS

3.1 MICROSTRUCTURE AND TENSILE PROPERTIES

Fig. 3 shows typical scanning electron micrographs of
as heat treated TBF steels austempered at 300 and 400°C.

Fig. 3 Typical scanning electron micrographs of TBF steels austempered at 300°C and 400 °C.
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steel B (T,=300C)

steel B (T,=400°C)

Microstructures of these TBF steels consist of bainitic
ferrite (owe) lath which has high dislocation density and
interlath retained austenite (yr) films. When TBF steels
are austempered below Mg, martensite (o) laths coexist
with oy In this case, volume fraction of the o, increases
with decreasing austempering temperature. Combined
addition of Al-Nb-Mo tends to refine these lath width
and retained austenite films and small prior austenite
grain size in steel B.

Tensile properties and retained austenite characteristics
of TBF and M steels after heat treatment are shown in
Table 2. Initial volume fractions of retained austenite (f,o)
of steel A are between 4.5 and 21.4 vol%, and their
carbon concentrations (Cy) are between 0.48 and 1.29
mass% respectively. On the other hand, in steel B, f,; are
between 8.2 and 33.7 vol% and their Cy, are between
0.83 and 1.61 mass% respectively. Both £, and C,, are
increased by combined addition of Al-Nb-Mo.

Tensile strength (7S) of these steels are between 1101
and 1883 MPa
austempering temperature. The total elongations (7EI)
are between 10.6 and 41.4 %. TEI of steel A are increased
when steels A are austempered at 400 and 425°C. On the
other hand, steels B austempering at 425-450°C indicate

and decrease with decreasing

large TE! although TS of steel B are decreased compared
with those of steel A.
3.2 IMPACT PROPERTIES

Fig. 4 shows Charpy impact absorbed value (CIAV) -
testing temperature (7) curves for steels A, B and M for
V- and U-notched specimens. When austempering
treatments are carried out at 400°C for every TBF steels,
upper shelf CIAV are higher than those of TBF steels
austempered at 300°C. At austempering temperature of
400°C, steel B has higher CIAV compared to steel A at all
tested temperatures, especially above -100°C. Table 3
shows fracture appearance transition temperature (FATT)
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Fig. 4 Charpy impact absorbed value (CIAV) - testing
temperature (7) curves for steels A, B and M for (a) V-
and (b) U-notched specimens.
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Fig. 5 Variations in Charpy impact absorbed value
(CIAV) as a function of austempering temperature (74)
in steels A and B testing at 25°C before and after
hydrogen charging for (a) V- and (b) U-notched
specimens.

of TBF steels. FATT of these TBF steels austempered at
300°C are lower than those of TBF steels austempered at
400°C. FATT of steel B tends to low temperature
compared with that of steel A.

Fig. 5 shows variations in Charpy impact absorbed
value (CIAV) as a function of austempering temperature
(T,) in TBF steels testing at 25°C before and after
hydrogen charging for V- and U-notched specimens. The
relationship between CI4V and tensile strength (7) in
TBF and M steels testing at 25°C before and after
hydrogen charging for V- and U-notched specimens is
shown in Fig. 6. It is found that CI4V of TBF steel is
increased by combined addition of Al-Nb-Mo. CI4V of
steels A and B drastically change with changing T,.
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Fig. 6 Relationships between Charpy impact
absorbed value (CIAV) and tensile strength (7) in
steels A, B and M testing at 25°C before and after
hydrogen charging for (a) V- and (b) U-notched
specimens.

Particularly, high CIAV suggests at the austempering
temperature between 350 and 375°C in steel A. On the
other hand, B combined added AI-Nb-Mo
austempered between 375 and 425°C indicates high
CI4AV. When hydrogen is charged in TBF steels, the
CIAV is slightly decreased. From Fig. 6, CIAV of TBF
steel decreases with increasing the 7S. When CIAV is
arranged by the TS, CIAV bands which are higher and

lower than that of steel M are appeared.

steel

Fig. 7 shows scanning electron micrographs of fracture
surface of steels A austempered at 300 and 400°C, B
austempered at 300 and 400°C and M tempered at 600°C
tested at -100 and 25°C (before and after hydrogen
charging) for V-notched specimens. It is found that in the
TBF steel tested at -100°C, fracture occurs by quasi
cleavage. When impact test is conducted at 25°C without
hydrogen, both dimple and quasi cleavage fracture
occurre in steel A austempered at 300°C. In steel A
austempered at 400°C, quasi cleavage fracture occurs as
for at -100°C. On the other hand, dimple and quasi
cleavage fracture coexist in the fracture surface of steel B
austempered at 300°C. In steel B austempered at 400°C,
fracture surface changes from quasi cleavage to dimple
fracture. When TBF steel absorbs hydrogen, steel A
austempered at 300°C and steel B austempered at 300
and 400°C indicate dimple fracture although dimple
morphology becomes slightly large diameter compared
with none hydrogen charged fracture surface. Steel A
austempered at 400°C indicates quasi cleavage fracture
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35°C)
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Fig. 7 Scanning electron micrographs of fracture surface of Steels (T4=300, 400°C), B (Tx=300, 400°C) and M
(Tr=600°C) tested at -100 and 25°C (before and after hydrogen charging) for V-notched specimens.
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Fig. 8 Relationships between Charpy impact absorbed value (CI4V) and (a, c) initial volume fraction of yg (f,0) and (b,
d) initial carbon concentration of yg (C,) in steels A and B. (a, b) correspond to V-notched specimens and (c, d) to
U-notched specimens.
4. DISCUSION

as same as without hydrogen.
The tendency of impact properties between V- and 4.1 EFFECTS OF HEAT TREATMENTS

U-notched specimens is similar in this study. Charpy impact absorbed values were changed by the
different austempering temperature in TBF steels,
especially, when austempering treatments were carried
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Fig. 9 Relationship between Charpy impact absorbed

value (CIAV) and tensile strength (75) of steels.

out at 350-375°C in steel A and 375-425°C in steel B. Fig.

8 shows relationships between initial volume fraction of
retained austenite (f,) and its carbon concentration (Cy)
and Charpy impact absorbed value (CI4V) of TBF steels
for V- and U-notched specimens. CIAV of every TBF
steels are increased with increasing f,o and C,. It was
expected that C/IAV were related with retained austenite
characteristics strongly. In these TBF steels, the retained
austenite characteristics were drastically changed due to
different austempering treatment for TBF steel (Table 2).
According to previous studies,” >'¥ high- and ultra high-

strength TRIP-aided steels obtain high £, and C,, when
austempering treatment is conducted just above the Ms.
The Ms calculated by equation (1) of steel B was higher
than that of steel A because Mg were 348°C for steel A
and 376°C for steel B. Hence it was suggested that steel
B indicated excellent retained austenite characteristics at
higher 7, range than those of steel A. The retained
which has high

suppressed the initiation and growth of voids due to an

austenite carbon concentration

effective deformation induced martensite
transformation. So it was noted that TBF steel which
has high f,, and C,o indicated excellent CIAV.

When CIAV was arranged by the TS, there were two
bands (i. e. high and low CIAV bands) (Fig. 6). TBF
steels with the low CIAV were mainly austempered at the
higher temperature. Microstructures of these steels were
characterised by coarse bainitic ferrite morphology and
blocky retained austenite. In addition, £, and C,, were
decreased at the high austempering temperature region.
Thus it was considered that coarse lath morphology and
deterioration of retained austenite characteristics brought
the low CIAV in TBF steels.

4.2 EFFECTS OF ALLOYING ELEMENTS

In this study, high strength-toughness (7S-CIAV)
balance of TBF steel compared with 590-780 MPa grade
TBF steels and conventional quenched and tempered

steels was achieved by combined addition of AI-Nb-Mo
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Fig. 10 Relationship between fracture appearance

transition temperature (FATT) and unit crack path (d 172y

in steels A and B austempered at 400°C.

(Fig. 9). The volume fraction of retained austenite (o)
and its carbon concentration (C,y) were higher in steel B
than those of base steel (Table 2). Generally aluminium
addition hardly changes the volume fraction of retained
austenite, but promotes carbon-enrichment in retained
austenite if austempering treatment is employed after
annealing, because aluminium accelerates the start of
ferrite transformation'® and increases 7|, temperature
which inspires the concentration of carbon to retained
austenite during austempering treatment."” Thus it was
considered that large amount of stable retained austenite
was existed in steel B. As mentioned above, TBF steels
which had high f,y and C,, indicated excellent CI4V (Fig.
8). Moreover, microstructure of Al-Nb-Mo combined
added TBF steel was refined bainitic ferrite lath
morphology and small prior austenite grain size as shown
in Fig. 3. It is known that voids and cracks of
conventional steels initiate at grain boundary, lath
boundary, matrix/carbide boundary and matrix/second
phase boundary, and the cracks propagate along the grain
and lath boundaries. In the fracture surface, steel B
showed smaller size of dimple than steel A. This dimple
size corresponded with bainitic ferrite lath width. So it
was noted that initiation of voids in TBF steel was
mainly at the lath boundaries. In addition, retained
austenite of steel B was distributed finer and more
uniformly at the lath boundaries than that of steel A. It
was suggested that if the voids occurred at the bainitic
ferrite lath boundary, growth of voids was suppressed by
a stress relaxation of deformation induced by
transformation of this fine retained austenite. So it has
been considered that TBF steel with combined addition
of Al-Nb-Mo obtained high CIAV compared with base
steel due to the suppression of initiation and growth of
voids because of (1) existence of large amount of stable
retained austenite and (2) the refine and the uniform of
microstructure.
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On the other hand, the fracture appearance transition
temperature (FATT) of TBF steel decreased by a
combined addition of Al-Nb-Mo (Table 3). Generally,
relationship between FATT and unit crack path (d) is
given by following equation (3)."

FATT oc d™"? (3)

Fig. 10 shows relationship FATT and unit crack path

(d™") in steels A and B austempered at 400°C. For the
reference, results of ferrite-bainaite or bainitic and
martensite-bainite or martensitic steels which don’t
include the retained austenite are shown in this figure.'”
FATT of TBF steels decreased with increasing d "% As
mentioned above, the prior austenite grain size of TBF
steel was smaller by the combined addition of AI-Nb-Mo
due to a precipitation of carbide such as NbC during hot-
rolling process. Furthermore, Al-Nb-Mo combined
addition to the TBF steel leaded to refined bainitic ferrite
morphology. These mcrostructure changes may be lower
the FATT of steel B than that of base steel.
4.3 EFFECTS OF HYDROGEN

In this study, Charpy impact absorbed value of TBF
steel has not been deteriorated by absorption of

5

H_ (ppm)

\*§°""

300 350 400 450 500
0
T (°C)
Fig. 11 Variations in total hydrogen concentration (Hr)

as a function of austempering temperature (74) in steels
A and B.
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Fig. 12 Relationship between total hydrogen

concentration (Hr) and initial volume fraction of yr (f’, )
of TBF steels.
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hydrogen. Total hydrogen concentration (Ht) of TBF
steels after hydrogen charging is shown in Fig. 11. TBF
steels absorbed hydrogen more than 1 ppm. Particularly,
the Hy of steel B austempered more than 375°C was
increased. Fig. 12 shows relationship between total
hydrogen concentration (Ht) and initial volume fraction
of retained austenite (f,0) of TBF steels. It was found that
Hr of TBF steel was increased with increasing f,o. Chan
et al® have reported that martensitic steels containing
retained austenite absorbed more hydrogen than
martensitic steels without retained austenite, and this
result was caused by a great deal of hydrogen trapping at
retained austenite/martensite interface. In this study, a
large amount of retained austenite existed in the TBF
steel. Therefore, it was suggested that a lot of hydrogen
was trapped in the retained austenite and/or at the
bainitic ferrite matirix/retained austenite interface. In
conventional ultra high-strength steel, hydrogen is
mainly trapped on the grain boundaries,’” on
dislocations® and at carbide/matrix interfaces.”” *¥
Hydrogen trapped at grain boundaries reduces atomic
binding energy of the boundaries, and makes crack
propagation along it easier."” However, in TBF steel, it
was expected that hydrogen trapping to at the grain and
lath boundaries was suppressed because of a large
amount of hydrogen trapping in the retained austenite
and at the matrix/retained austenite interface. From Fig.
7, there was small change in the fracture surface of TBF
steel although TBF steel charged hydrogen more than 1
ppm. Thus, it was note that since TBF steel suppressed
the hydrogen trapping to the grain and lath boundaries
due to the high hydrogen absorption capacity of retained
austenite, deterioration of C/IAV of TBF steel was small.
Fig. 13 shows relationship between reductions of
Charpy impact absorbed value (CIAV) after hydrogen
charging and total hydrogen concentration (Ht) of steels

A and B. It was found that amounts of reduction of CIAV

N
(=}

(98
(=}
T

Reduction of CIAV (J/cm?)
—_ )
o S

H_ (ppm)
Fig. 13 Relationship between reductions of Charpy
impact absorbed value (CIAV) after hydrogen charging
and total hydrogen concentration (Ht) of TBF steels.
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of every TBF steels were increased with increasing the
Hr. However, if Hr was increased, amount of reduction
of CIAV of steel B did not increase as much as that of
steel A. As mentioned above, a large amount of hydrogen
was trapped in retained austenite and at matrix/retained
austenite interface. TBF steel with addition of AI-Nb-Mo
indicated higher f, than steel A (Table 2). It was
considered that the effects of Hr on the reduction of
CIAV were small because of the existence of a large
amount of retained austenite in steel B.

5. CONCLUSIONS

The effects of alloying elements on impact properties
and hydrogen embrittlement properties of ultra high-
strength TRIP-aided bainitic ferrite steel was investigated
to apply the ultra high-strength low alloy TRIP-aided
steel for automotive structural steel. The results are
summarised as follows.

(1) C-Si-Mn TBF steel austempered at 350-375°C and
C-Si-Mn-Al-Nb-Mo TBF steel austempered at 375-
425°C indicated high Charpy impact absorbed value.
This was caused by the high initial volume fraction of
retained austenite and its carbon concentration in those
austempering temperatures.

(2) Al-Nb-Mo combined addition increased the Charpy
impact absorbed value and lower the fracture appearance
temperature of TBF steels. Increase in the impact
absorbed value of AI-Nb-Mo TBF steel may be due to
the increase in the initial volume fraction of retained
austenite and its carbon concentration. The decrease in
the fracture appearance transition temperature by the
combined addition of AI-Nb-Mo was caused by the
refine and uniform bainitic ferrite lath matrix and small
grain size.

(3) Charpy impact absorbed value of TBF steels was
hardly decreased by hydrogen charging compared with
that of TBF steel without hydrogen. This was consistent
with reduction of hydrogen at the grain and lath
boundaries due to the hydrogen trapping in the retained
austenite and/or at the matrix/retained austenite interface.
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Preparation of CulnS2 Thin Films by Spin-coat Method

Shigeyuki Nakamura

This paper describes preparation of CulnS2 thin films as an absorption layer material for thin film

solar cells. The film has been prepared by sulfurization of spin-coated Cu/In metal precursors. Cu/In

ratios in the films were controlled by changing Cu/In ratios in the solution. The stoichiometric films

were obtained at solution ratio of Cu/In=1.7, reputation of 8, sulfurizing temperature and time of

475°C and 45 min.

Keywords: CulnSs, solar cell, spin coat, sulfurization
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Development and improvement of the subjects
for the factory automation experiments

Kenji MAEHARA

This paper reports the development and improvement of the subjects for the factory automation of the experiments in

electrical and electronic Engineering Il class. The subjects contains the relay sequence and the programmable controller sequence
with the BASIC FA KIT of the omron Co. Ltd. and have carried out from 2009. In the subject of the programmable controller

sequence, the SFC is adopted as the tool of sequence program development.

From the results of the questionnaire to the students, these subjects are a help to understand the sequence

control learned in the basic electrical controls class. For the lessons of the second term in 2010, the subject of the

programmable controller sequence is improved on the contents so that students will experiment with it in more thinking style.
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A Study on the Control System of Home Appliances using the Eye-gaze Interface

Noboru YABUKI", Masahiro KUROSAKI", Hiroyuki INOUE™, Yasuaki SUMI™, and Takao TUKUTANI""*

It is difficult that physically handicapped person operates home appliances. If a physically handicapped person can operate

home appliances, it is thought that the life becomes more convenient. We describe the control system of home appliances using

the eye-gaze interface. This system has four parts, detection of face region, camera control, eye-gaze detection, and remote control.

We explain each of four parts in this paper. Experimental results show that the proposed control system worked.

Key words: eye-gaze, control,
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Fig.7 A method of eye—gaze detection.
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Fig. 18 Result of eye—gaze detection.
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Investigation on the Sintering of the Bizen Soil.2.

Kazuhisa Miura*, Hiroshi Yanazawa** and Teru Okada***

Three kinds of soils used for the Bizen ware were ignited at every 100°C interval of rising temperature up to
1000°C in Nz atmosphere, and successively each of the soils thus treated was imposed to measurement of the
surface area. It was found that the soil, Kurotsuchi, showed the largest decrease in surface area among them,
corresponding to the occurrence of remarkable sintering. Choosing the Kurotsuchi as a sample suitable for
inspecting the sintering effect, the present authors ignited it at four temperatures from 750 to 820°C for various
periods. As a result, (1)the higher the ignition temperature was, the more steadily the decrease in surface area
occurred. (2)At 750°C, differently from the cases at other temperatures, the surface area increased strangely in
the initial stage of the ignition, began to decrease by way of the maximum, returned to the initial value, and then
decreased gradually in the same way as other cases above 780°C. (3)Every declining curve of the surface area
except 750°C’s can be fitted to the equation of the first order reaction. (4)Above 780°C, the sintering process

seems to be composed of the two mechanisms. The activation energy for the first mechanism can be estimated

to be 413kJ/mol. Based on this value, the sintering process in Kurotsuchi is discussed briefly.

Key words: Bizen-ware, soil, rate of sintering, surface area, activation energy
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SEM images of Kurotsuchi before and after

ignition at 1000°C. a: before ignition, b: after

ignition.
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Table 1 Rate constants, &, for sintering.

Ignition temperature /°C

780 800 820

Rate constant, £ /s

3.81x1073

7.49%1073 2.20%x102
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Table 2 The results of elementary analysis on both Kurotsuchi and Kurotsuchi treated at 1000°C.
Soil Number Elementary analysis /atomic %
1
© of samples | C O | Na [ Mg | Al | 8i | K| T | Fe | Ca
Kurotsuchi 3 13.93 | 63.41 | nil 0.43 | 8.88 | 12.01 | 0.23 nil 1.12 nil
Kurotsuchi
treated at 5 nil | 55.64 | 0.86 0.7 9.61 |28.52 | 1.16 | 0.22 | 2.91 0.2
1000°C
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Influence of Repetition of High-Temperature Treatment of HoO2-Treated

Graphite on Adsorption of N2

Kazuhisa Miura* and Hiroshi Yanazawa**

Sri Lankan natural graphite previously oxidized in H202 aq.soln. was heated under a current of 1 atm Nz at

1273K repeatedly, and was measured volumetrically for its adsorption isotherm of N2 at 77K after each heat

treatment. It was found that every isotherm was of Type II with a distinct step around a relative pressure of
0.3, and that the oftener the graphite was subjected to the heat treatment, the less the amount of N2 adsorbed

grew, and the more remarkable such a step became as well. The mesopore size distribution with Cranston —

Inkley method showed that such repetition made the pores shallower. In the extreme case of the 6t treatment,

the pores with radii between 1.7~ 2.0nm were almost removed, to be roughly divided into two kinds: smaller

ones with a peak radius of 1.21nm and larger ones with that of 2.38nm. And besides, the t-plots for the samples

demonstrated that the percentage of micropores in the surface grew larger through the repetitive heat treatment

at 1273K.

Key words: Natural graphite, N2 Adsorption, H20z2 liquid phase oxidation, repetition of heat treatment, porosity.

1. Introduction

There are two vital factors in the adsorption
of gases onto graphite: One is the presence of
various kinds of functional groups 1®. They are
reported to attract such a polar molecule as
water through hydrogen bond 46. The other is
the existence of pores. When the peripheries of
some neighboring basal planes are secluded
together, there occurs a slit-shaped pore with
width several times as wide as the interlayer
distance, 0.34nm7%®. Not only polar molecules
but also an inactive molecule like N2 or Ar is
thought to easily adsorb into such pores 912

In the present investigation, such natural
graphite as dealt so far 6812 was first oxidized
in the H202 aqueous solution. Subsequently to
the oxidation, the graphite was subjected to the
heat treatment at 1273K
repetitively. The N2 adsorption isotherm was

several times
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measured after each heat treatment: A distinct
step always appeared around a relative
pressure of 0.3 on every adsorption isotherm.
It was also found that the repetition of heating
at 1273K made both the adsorbed amount of N2
smaller and the step more prominent. Of the
above-mentioned vital two factors, the porosity
was found more effective to the adsorption of
Nz in the present case. Now, the present
authors will describe and discuss the effect of
repetition of the heat treatment on the basis of
the change in shape of the adsorption isotherm
and the porosity of the sample.

2. Experimental

The original graphite, from Sri Lanka, is
labeled G25 hereinafter in the same way as
before?813, which is supplied as Graphite ACP
(purity:99.5%, ash: 0.5%, particle size:1~ 30 1
m, suited to high quality small brushes, core
leads, and conductive paints) from Nippon
Kokuen Co. The H20:2 treatment was carried



Fig.1 SEM images of graphite samples. a:G25, b:HPG25, c:HPG1000-6.

out in the following way: G25 was first treated
at 3073K in dry Nz atmosphere for an hour,
and then it was exposed to H2 at latm at
1273K for an hour. The graphite obtained at
this stage had been labeled HYG25 and used
as a sample in the previous work!¥d. After
cooling, HYG25 was further oxidized in 31%
H202 aqueous solution at 372K for an hour, to
be filtered, dried at room temperature, and
then stored in a silica gel desiccator. The
graphite thus oxidized and stored is labeled
HPG25 hereinafter. HPG25 was heated at
1273K under a current of latm Nz at a flow
rate of 50cm3/min. This graphite sample was
labeled HPG1000-1, and then measured for its
adsorption isotherms of N2 at 77K. After that,
a set of both 1273K-heating and measurement
of N2 adsorption was carried out several times.
In this report, the sample labeled HPG1000- M
stands for the sample that has experienced
such a heat treatment M times by then.

The adsorption isotherms were measured
automatically using BEL-SORP adsorption
apparatus. In the calculation of BET surface
area, the cross-sectional area of N2 at 77K is
assumed!® to be 0.162nm?2.

The gas expelled in heating HPG25 from
room temperature to 1273K was analyzed
quantitatively by gas chromatography and also
alternately using two traps, one at 77K and the
other at 195K19. From among the various
gases expelled, the present authors focused
H20 and COq for the reasons given below.

The SEM observation was carried out using
JEOL JSM-890 electron microscope, the
operating voltage being 5kV.

3. Results and Discussion
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Amount of gas evolved/10

lum

SEM images of graphite samples The original
graphite is powdery, and it looks like very
small pieces formed in clipping off a lead of a
pencil. Exactly this graphite has been used as
mentioned in the experimental section.

As shown clearly in Fig. 1, little difference
between G25 and HPG25 is observed, which
demonstrates that the H202 oxidation scarcely
affected the morphology of the graphite.
Moreover, the prism planes of HPG1000-6
appear much eroded: A prominent difference is
found in appearance between HPG25 and
HPG1000-6. Actually, the graphite sample
that experienced the heating at 1273K six
times glitters in the light.
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Fig.2 Amounts of H20 and CO:z evolved at
intervals of 100K from HPG25 subjected
to heating: @: H20, O: COa.

H30- and COs-producing surface functional
groups Figure 2 shows the temperature

dependence of the amounts of H2O and CO:
expelled from HPG25 when it was heated for 5
h at every 100K interval of rising temperature.
The liberation of those gases is a result of
thermal decomposition of carboxyl, lactone,
and hydroxyl groups. These functional groups
are comparatively large in size and project out
from the hexagonal carbon skeleton. They
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probably play an important role in the
formation of the slit-shaped pores in the
graphite®. Clearly in Fig. 2, the total amount
of H20 was larger than that of COsg, i.e., 1.21 X
1018 and 5.13 X 1017 molecules/g for H20 and
COq, respectively. (Both amounts were much
larger compared to those expelled from HYG25,
le., 4.34X1017 and 7.64X1016 molecules/g for
H20 and CO: respectively'4, which means the
oxidation using H202 showed the effect of
increasing such functional groups.)

Adsorption isotherms of graphite samples

12

Amount of N, adsorbed, V /cm*(STP) g’

0.00 0.20 0.40 0.60 0.80 1.00
Relative pressure, X

Fig.3 Adsorption isotherms of Nz at 77K.
<HPG1000-1, NAHPG25,
(0:HPG1000-3, O:HPG1000-6.

As can be seen in Fig. 3, the adsorption
isotherm for HPG1000-1 lay slightly above that
for HPG25: the first treatment at 1273K
increased the amount of Nz adsorbed on the
graphite sample. The pyrolysis of the
surface functional groups probably raised the
adsorption capacity, as observed previously?.
It 1s very that the
adsorbed amount decreased with repetition of
the heating: The shape of the adsorption
isotherm on HPG1000-1 differed considerably
from that on HPG1000-6.

The step appeared around the relative
pressure of 0.3 on every isotherm. It probably
ascribes to the formation of the 2rd adsorption

surprising, however,

Miura, Yanazawa
layer®. Its shape became clearer through
repetition of the heat treatment. KEspecially,
the isotherm on HPG1000-6 in the initial part
up to X=0.2 was very similar in shape to a
Langmuir type, and then the adsorbed amount
increased gradually after that pressure: The
sample HPG1000-6 gave a unique stepwise
adsorption isotherm of Na.

The repetition of the heat
gradually turned the shape of an adsorption
isotherm sigmoidal in this way. This fact
suggests promotion of  the surface
homogeneity!”. On the HPG1000-6 surface,
especially, two kinds of sites seem to exist

treatment

dominantly, which will be mentioned again
concerning its pore size distribution.

According to Fig.4, we can see, on every
isotherm, both beginning of the adsorption and
steep rise in the adsorbed amount about X=0.2.
At the beginning of the adsorption, N2
molecules preferably occupy the active sites.
It is found, in this sense, that the surface of
HYG1000-1 was more active than that of
HYG25. And moreover, the repetition of the
heat treatment gradually made the surface
more resistant to adsorption.

Every BET plot broke and bent downward

Fa¥al
[AvAV)

001 0001 0.01 0.1

o
o

Amount of N, adsorbed, V /cm3(STP) g!

0:1
Relative pressure, X
Fig.4 Adsorption isotherms of N2 at 77K, drawn

in logarithmic <:HPG1000-1,
AHPG25, (J:HPG1000-3, O:HPG1000-6.

scale.

near X=0.2. At that pressure, the amount of
N2 adsorbed on every sample increased very
steeply as shown in Fig.4. This kind of feature
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Table1 Parameters calculated from both adsorption isotherms and pore size distribution ( pores < 30 nm diameter ).

Sample V., /ml g-1 ¥ /m2g”" Ve’ Van V,/mm’g’! A/ m’g’
HPG25 1.497 6.51 1.81 15.432 7.59
HPG1000-1 1.702 7.45 1.80 15.642 8.59
HPG1000-3 1.288 5.60 1.81 12.117 5.61
HPG1000-6 0.923 4.02 1.83 9.571 3.85
has not yet been explained so far though it has X. Theses isotherms are found slightly

usually been found in the N2 adsorption on
graphitized carbonaceous materials. The
present authors adopted the BET theory to the
data obtained below X=0.29.
thus calculated decreased gradually with
repetition of the heat treatment, as expected
from change in shape of the adsorption
In Table 1,
monolayer capacity, Vm, and the surface area, %,

The surface area

isotherm. the values for the
are given.

isotherms There
appeared a step around X=0.3~0.4 in each

Steps in adsorption

adsorption isotherm, as mentioned just above.
The amount of N2 adsorbed at the end of such
step, Vstep, was divided by Vm and the quotient
Vistep/ Vi for each sample is also listed in Table 1.
Values of this kind have not exceeded 2.05%
until now. This fact strongly suggests that the
step corresponds to the formation of the 2nd
adsorption layer.
case are almost equal to 1.8. It is very
interesting that the surface area decreased
considerably, though the ratio of Vstep/Vm 1is

These values in the present

kept almost constant among all the samples.
This fact means that the roughness of HPG25
surface did not change in a scale of N2
molecular size in spite of heating at 1273K
repetitively. This that N2
molecules forms the 2»d layer onto the 1st one

also means

all the same way on every sample. As shown
in Fig.2, the surface functional groups on
HPG25 to evolve H20 or COsz were small in
number by nature. Therefore the prism plane
is probably flat on either HPG25 or even
HPG1000 The constancy in the
quotient of Vstep/Vm does not contradict such
inherent, of the
functional groups.

series.

small amounts surface

Reduced isotherms Figure 5 is the reduced

isotherm, where the surface coverage 0 is
expressed as a function of the relative pressure

different from sample to sample: Each sample
exactly has interaction with
adsorbed N2 molecules, e.g., the value of 6 on
HPG1000-6 near X=0 being clearly larger than

a different

8

Surface coverage, 6

0.00 0.20 0.40 0.60 0.80 1.00
Relative pressure, X

Fig.5 Reduced adsorption isotherms of N2 at 77K.
{'HPG1000-1,  A:HPG25,  [J:HPG1000-3,
O:HPG1000-6.

that on HPG1000-1. Furthermore, over the
region up to X=0.17, the 60 wvalue on
HPG1000-6 lies above that on HPG1000-1. The
isotherm for HPG1000-6 vertically rises to 0 =1
at X=0. And afterwards it is almost parallel
with the abscissa of X until X reaches 0.2:
Little adsorption occurs during that pressure
region. Shortly after the relative pressure of
0.2, N2 molecules a little suddenly begins to
adsorb on or preadsorbed N2
molecules, i.e., the appearance of the step
around X=0.3, and accomplishes the 2nd
adsorption layer.

In going into details, we can perceive the
facts mentioned above. Taking a broad view of

near the
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the
reduced isotherms, however, we can find
coincidence among the isotherms until 6 =3.
This suggests that the adsorption proceeds
almost in the same way until completion of the
3rd Jayer on every sample: We can infer that the
repetitive heating at 1273K did not bring about
a big change in the adsorption energy.

Mesopore size distributions of samples

Here,
we must reconfirm that the pore present on the
graphite is of a slit-shaped one: The C atoms

6
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Fig.6 Distribution of pores present on graphite
samples. <:HPG1000-1, NHPG25,

00:HPG1000-3, O:HPG1000-6.

present on the peripheries of basal planes are
so bumpy in themselves that there will
inevitably be formed slit-shaped pores with its
width nearly equal to the distance between two
adjacent basal planes, 0.34nm. When several,
neighboring sheets of basal planes are located
together in secluded position, there will occur a
slit-pore with its width much wider than
0.34nm. The pore size distribution of these
graphite samples is given as Fig.6. The
distribution curves were calculated by the
classical Cranston—Inkley method!®. All the
parameters calculated from the mesopore size
distribution are listed in Table 1, which also
includes the monolayer capacity Vm and the
specific surface area Xevaluated by the BET
method and the value of Vstep that was
obtained from the isotherms using a similar
method of Point B®. The Vstep can be
considered to correspond to the amount of N2
adsorbed at the completion of the 2nd layer.
Now, it can be found that the pores
developed after the 1st heat treatment at

Miura, Yanazawa

1273K. With repetition of heating at 1273K,
however, the pore volumes became smaller
gradually, as given in Table 1. At last, on
HPG1000-6, the pores with a radius of 1.7~
2.0nm extinguished: Two peaks apparently
remained on HPG1000-6, one being 1.21nm
and another 2.38nm, though the distribution
curves on all the other samples gave the
highest peak at radius of 1.21nm alone. On the
basis of such a change as observed in Fig. 5, it
can be inferred that the repetitive heating at
1273K made pores shallower than before.

It is unlikely that the decrease in pore
volume stems from shortening the length of the
slit. If such a shortening were the case, the
particle size of the graphite crystallites would
become smaller that much more, and as a
result, the specific surface area would be larger.
As shown in Table I, however, the specific
surface area actually decreased with the
repetition of the heat treatment. Eventually,
the decrease in depth of slit means that the
surface becomes flatter than before, which is

also evidence for promotion of surface
homogeneity.
t-plot The information concerning the

microporosity will be obtained from the t-plots
given as Fig.7. For the calculations, a master
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Fig.7 t-plot of N2 on graphite samples. ¢:HPG1000-1,
A HPG25, H:-HPG1000-3, @:HPG1000-6.

t-curve proposed by Smith and Kasten was
used!?. It is very interesting that the plot
shapes are different from those reported in the
previous work812 in that the slope of the 2nd
straight line is smaller than that of the 1st line
drawn from the origin to about t=0.33 nm.
The external surface area of each sample can
be estimated from the slope of its 2rd line.
Table 2 lists the data calculated from these



Ol oE R = w525 (2010)

Table2 Parameters calculated from t-plot.

sample 2 (BET) 2 () External Area  Pore* Area Ratio of pore
/m?g”’ /m?g” /m?g”’ /m%g”’! Area /%
HPG25 6.51 7.37 3.90 3.476.51 471
HPG1000-1 7.40 8.10 5.89 2.21 273
HPG1000-3 5.60 6.44 2.98 3.46 53.7
HPG1000-6 4.02 479 1.09 3.70 772

t-plots, where X (t) is the total surface area
estimated from the slope of the 1st line, the
external area being obtained from that of the
2nd Jine. The present authors define “the pore
area” as the difference between the above two.
The ratio of the pore area is obtained through
dividing the pore area by the total surface
area.

Each 1st line breaks about t=0.33nm. Here,

we notice that the interlayer distance in
graphite is 0.34nm. Hence, the area in the
smallest slit increases in its ratio to the total
surface with increasing cycles of heating. As
mentioned above, the wider slits are considered
to have decayed gradually by repetitive heating
and have become shallower, which probably
results in the prevalence of micropores with
radii less than about 7nm. Eventually, there
has occurred the enhancement of surface
homogeneity.
Model of N2 adsorption into pores Graphite,
as mentioned above, has two kinds of surface
planes, i.e., prism plane and basal one. The
pores are of slit-shaped ones and present on
the prism plane. As shown clearly in Figs. 6
and 7, the porosity actually changed from
sample to sample.

As demonstrated in Table 1, the values for
the cumulative surface area Ap,

which 1is
estimated from the cumulative pore volume Vyp,
are nearly same as those for the specific
surface area from BET method X, and besides,
all the ratioes of Vstep/Vm stay almost the same.
These facts strongly suggest that the
adsorption over the middle range of pressure
mainly occurs on the prism plane. Then, we
can understand the process of N2 adsorption
onto the HPG samples in the following way.

N2 molecules begin to adsorb in the
slit-shaped pores to build the first layer. At the
completion of monolayer, the micropores with
0.34nm wide will be filled with the adsorbed N2

molecules, while the pores with radii larger
than 1.21nm are not filled. In those mesopores,
the 2nd layer will be formed above the 1st layer.
At the completion of the 2nd layer, all the
mesopores with radii below 1.21nm are filled
with N2 molecules: the 3rd layer will never be
formed in this kind of pores. At this stage, the
stacking condition of N2 molecules adsorbed in
the 2nd layer is similar to that in the 1st layer,
because the slit-shaped pores are
comparatively shallow. With a higher pressure
region, especially, above X=0.58, all the pores
with radii below 2.38nm are completely filled
with N2 molecules. The subsequent adsorption
will proceed both into the pores with radii

greater than 2.38nm and on the basal planes.

4. Conclusion

The amount of N2 adsorbed increased over
whole pressure range just after the first
1273K.  Through
repetition of the same treatment, the adsorbed
amount declined gradually to about half of the
amount on HPG1000-1. And at the same time,
the step became more prominent: The 6th
made the
Langmuir-type in shape during the region

heating treatment at

treatments isotherm of a
where X was less than 0.2, to eventually give
HPG1000-6 an adsorption isotherm with a
clear step as a whole.

According to the pore size distribution for
these graphite samples, we can conclude that
the repetition of heating at 1273K made the
prism plane gradually flatter as well as more
homogeneous than before. It was also found
that the adsorption of N2 over the middle
pressure mainly onto the

range occurs

slit-shaped pores on the prism plane.
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The Second Generation Fukui Project and a New Application of

the Asymptotic Linearity Theorem'

Shigeru Arimoto*

The Asymptotic Linearity Theorem (ALT), which proves the Fukui conjecture in a broader context, plays a significant role in the

repeat space theory (RST) - the central unifying theory in the first and the second generation Fukui Project. The present paper provides

a new application of the ALT. This application is important for a new development of the RST towards the solution of Fukui’s DNA

problem. The present paper also reviews the notions of the normed repeat space (g, d, p) and its super space (¢, d, p), which are

special Banach algebras fundamental in the second generation Fukui project.

KEYWORDS: the Fukui conjecture, repeat space theory (RST), Asymptotic Linearity Theorem (ALT), Banach algebras

1. INTRODUCTION
In his later years, Kenichi Fukui (1918 - 1998, Nobel

Prize 1981) presented several conjectures concerning the
additivity problems of molecules having many identical
moieties. Among them is the following which has been
playing a significant role in the development of the repeat
space theory (RST) (cf. [1-18]), which is the central
unifying theory in the first (cf. [1,2]) and the second (cf.
[2,3]) generation Fukui Project:

The Fukui Conjecture. Let {M,} be a fixed element of the
repeat space with block-size g, and let I be a fixed closed
interval on the real line such that 1 contains all the
eigenvalues of M, for all positive integers N. Let gpyp: I  —
R denote the function defined by @x(f) = [t|". Then, there
exist real numbers o and [ such that

Trgia(M) = aN +f+o(1) (L1)
as N — .

Fukui's DNA problem, which is closely related to the
Fukui conjecture above, is a long-range target of the first
and second generation Fukui Project, whose underlying
motive has been to cultivate a new interdisciplinary region
between chemistry and mathematics, especially for tackling
what we call globally-pertaining-type problems, or, for short,
g-type problems [2]; these constitute physicochemical
whose  solutions mathematical

problems  for global

contextualization is essential. "Can the conductivity and
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other properties of a single-walled carbon nanotube be
analyzed in the setting of a *-algebra equipped with a
complete metric?" This metric problem is fundamental to
proceed towards the solution of Fukui's DNA problem. In
recent publication [3] by the present author, this metric
problem was affirmatively solved and the new notion of
normed repeat space 7(q, d, p) was established. The
normed repeat space (g, d, p) is an intermediate
theoretical device to shift from periodic polymers to
aperiodic polymers like DNA and RNA in the Fukui Project.
The space #(q, d, p) is a Banach algebra for all 1 < p <
o, and 7(q,d,p) forms a C*-algebra for p = 2. Here,
polymer moiety size number ¢ and dimension number d are
arbitrarily given positive integers. The generalized repeat
space ./{(q,d) is contained in the normed repeat space
{q, d, p), which in turn is contained in one of its super
spaces 73(q,d,p) so that aperiodic polymers can be
represented and investigated within this super space
75(q, d, p).

The normed repeat space (g, d, p) and its super space
78(q, d, p) are fundamental in the second generation Fukui
project.

Let g be any positive integer, the repeat space with
block-size ¢, given in the Fukui conjecture stated above, is
denoted by X(gq). Let X(g) denote the set of all matrix
sequences whose N-th term is an arbitrary gN x gN real
symmetric matrix. Then, one can easily verify that the
repeat space X,(q) with block-size g is expressed by X,(¢) =
X(g) m (g, 1). Thus, we have the following relations
between the repeat space X,(g) in the Fukui conjecture,
generalized repeat space (g, 1), normed repeat space
(g, 1, p) and its superspace z(q, 1, p) (cf. the appendix
for the definitions of the latter three spaces):

Xdq) < (g, 1) © g, 1, p) = closure of 4(g, 1) =
78(¢, 1, p). (1.2)
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The Asymptotic Linearity Theorem (ALT) plays a
significant role in the repeat space theory. This theorem,
which was proved by the present author for the first time (cf.
[12] and references therein), implies the validity of the
Fukui conjecture; combined with its associated theorems, it
solves a variety of molecular network problems in a
unifying manner (cf. [9,12] and references therein).

We retain the notation of [12]. (The reader is asked to
briefly review [12] for the definition of symbols.) The
present paper provides a new application of the ALT. The
following theorem 1, from which fundamental theorem I in
[1] easily follows, is important in a new development of the
repeat space theory especially towards the solution of
Fukui’s DNA problem. The goal of the present paper is to
give an affirmative answer to the following problem.

Problem 1. Is it possible to derive theorem 1 by using the
ALT?

Theorem 1. Let a, b € R with a < b, let x(N, r) =
a+(b-ay/N,andletf € ACla, b]. Then, we have

N b
Z SN, 7)) = (b - a))( | AO)ON + (112)(7b) - fia))
r=l1 a

+o(1) (1.3)
as N — oo,

In section 2, we prepare some tools for the affirmative
solution to the above problem. The solution is given in
section 3 by deriving, from the ALT, the following theorem
2, from which theorem 1 easily follows.

Theorem 2. Let a, b € R with a < b, let x(N, r) =
a+(b-a)yl/N, and let g let f € ACla, b]. Then, there exist
real numbers oAf) and [Kf) such that

N
D W)= aiN+ Ah +o(1) (14)

r=1

as N — oo,

2. PREPARATION FOR A SOLUTION OF
PROBLEM 1

Throughout, let Z*, Z,", Z, R, and C, denote respectively
the set of all positive integers, nonnegative integers, integers,
real numbers, and complex numbers. Let us first recall the
symbols we need in this section: Let a, b € R with a < b, let
I=a, b]. The symbol C(/) denotes the set of all real-valued
continuous functions on /. A function ¢ : / — R is said

to be absolutely continuous on / if, given any & > 0, there
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exists a 0> 0 such that for every finite system of pairwise
disjoint subintervals (ay, by), (a2, by), ..., (a,, b,) < [a, b],

Y, (-ay<s

k=1
implies

n

2. by - dapl <

k=1
The symbol AC(/) denotes the set of all real-valued
absolutely continuous functions on 1. If f'is a real-valued
function on / and if S is a subset of /, then /| S denotes the
function f'restricted to S. In this article, the symbols C(/) and
AC(I) used in [1,12] are often represented by Cla, b] and
AC[a, b] respectively. The following propositions 1 and 2

are fundamental in the present article:

Proposition 1. Let a, b, ¢ € R with a < ¢ < b. The following
statements are true:

() Iff e Cla, b], flla, cle ACla, cl, f|[c, ble AC]c, b],
then f € ACla, b].

(ii) Suppose that f € Cla, b] is a monotone non-decreasing
function. Let h > 0, let d): [a, b— h] = R denote the function
defined by dj(x) = fix + h) — f (x). If d), is a monotone
non-decreasing function for all h > 0, then f € ACla, b). If
d,, is a monotone non-increasing function for all h > 0, then f
e ACla, b].

(iit) If f € ACla, b] is a monotone non-decreasing function
and if g € AC[fla), f(b)], then g o f € ACla, b].

Proof. The conclusions easily follow from the definition of
absolutely continuous functions. //

Proposition 2. Let g: [0, 1] — [0, 1] be a continuous
monotone increasing function defined by

g(x) = sin’(mx/2). .1
Then, the following statements are true:
() g' e ACl0, 11. (22)
(i) For any f € AC[0, 1] there exist real numbers o(f) and
) such that
N
D fg(tIN)= aliN+ AN +o(1). (2.3)
r=1
as N — .

Proof. (1) One easily verifies this by proposition 1(i-ii). (One
can also easily verify (i) by 1(i) and the well-known fact
that if f'e Cla, b] is a convex function then, f'€ 4C[a, b].)
(ii) Recall {Ky} € X(1) given by (2.2) in [9], and define
{My} € X,(1) < 74(1, 1) by

My = (1/4)Ky. (24)
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Let f € ACIO, 1]. Notice that the jth eigenvalue A(My) of
M)y, arranged in the increasing order, is given by

Z{(My) = sin*((j — 1)(2N)), 2.3)

and that

N N
Trf(My) =Y. M) =1 fog (IN)] +£0) AD).

Jj=1 r=1

(2.6)

By the Asymptotic Linearity Theorem (Practical ALT,
X (q)-version) reproduced below (cf. [11,12] and references

therein for details), the conclusion directly follows. /

Theorem PALT (Practical ALT, X,(g)-version). Let {M,} €
XA(q) be a fixed repeat sequence, let I be a fixed closed
interval compatible with {M,}. Then, for any ¢ € AC(),
there exist o @), K@) € R such that

Trg(M) = a(@N + A ) + o(1) @7)
as N — .

Recall (1.2) and cf. (A.14) in the appendix for the
definition of X,(¢q); a closed interval / is called compatible
with {M,} € X,(q) if all the eigenvalues of M, are contained
in / for all Ne Z" (cf. [12] and references therein for details).
In proof (ii) of proposition 2 above, one can also apply the
original version [9] of the ALT or the newest 7;(g, 1)
version [14] of the ALT to the sequence {M,}.

The reader who is not familiar with the notion of the
“function’ @(M) of an n X n normal matrix is referred to
[12] and references therein. We shall recall here only the
basic definition and property of @(M). Let

M= mPuy* ...+ 1Py (2.8)
be the spectral resolution of the normal matrix M, where
M, ..., m are all the distinct eigenvalues of M and
Pqy, . . ., Py are corresponding eigenprojections. Let J be a
subset of C that contains all the eigenvalues of M and let ¢
be a complex-valued function defined on J. Then, we define
@(M) by

PAM) = )Py * ...+ @ (1 )P, (2.9
The fact that it is well defined is easily seen by the
uniqueness of the spectral resolution.

Let Ube an » x n unitary matrix such that

M=U diag(/,, . .., A)U" (2.10)
where Ay, . . ., 4, are all the eigenvalues of M counted with
multiplicity, then one gets

o(M)= U diag(Ay), . .., o(A)) U (2.11)
The Matrix Art and Math Art Programs (using computer
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graphic visualization of matrices) in the Fukui project are
philosophical and methodical extensions, from science
towards art, of Fukui’s approach and also of the Approach
via the Aspect of Form and General Topology (cf.
[1,9,12,16] references therein) in the repeat space theory
(RST), which is the fundamental unifying theory in the first
Fukui

above-mentioned programs, we often use special n X n

and second generation project. In the
matrices, which are referred to as central matrices. The
definition of a central matrix is as follows:

Letn €Z', let ¢ = (¢, ;) € R Ann X n complex
matrix M is called a central matrix with center ¢ in R* if

there exists a p € ]0,00] and a function f: [0, o[ = C

such that
M;=f((i—¢| +|j—c|)") (2.12)
forall1 < i,j < n,where
(|i—c]|w +|j—c2|w)”°° = max{li—cl|.[j-cl- (2.13)
The above central matrix M is denoted by
M=Zen(n, c, p, f). (2.14)

(Remark: The German word ‘Zentrum’ means center.) Let
CL denote the set of all functions £ [0, co[ — C. Let
M,(C) denote the complex linear space of all » X n
complex matrices. One can also define the mapping

Zen: Z'x B2x 10,00] x €1 | ] M0 (@.15)

n=1
by (2.12). We let Zen, denote the set of all # X # central

matrices. Thus, we have

Zen, = Zen({n} x R*x 10,00] x C'**1).  (2.16)

Let span denote the linear span operation in M,(C). Then, it
is easily seen that

span Zen, = M,(C). 2.17)

Let n € Z'. An n X n complex matrix L is called a

circle matrix if L is a central matrix with center y =

(n+1)2,(n+1)2). Thus, n X n circle matrix L is

expressed in the form:
L=Zen(n, y, ,p,)) (2.18)

We let O, denote the set of all # X circle matrices. Thus,

we have
O,=Zen({n}x {y, }x 10,00] x C'*1). (2.19)
Matrix
M e span O, (2.20)

is called a span circle matrix, or a mandala matrix.
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(Mandala is a Sanskrit word that means circle. The basic
form of most Hindu and Buddhist mandalas is a square
containing circles and squares with a center point.)

An n X n complex matrix M = A, + Ay + ... + A4,
where A4, A, ..
matrix, if M cannot be expressed as a sum of k, central
matrices with ky < k.

The following d-dimensional generalizations Zen’ and

., Ax € Zen,, is said to be a k-centered

¢? of the mapping Zen have applications to quantum
chemistry and physics.
Letd € Z" withd > 2. Define the mapping

Zen”: Z" x R'x 10,00] x CI**T — U M,(C) (221)
n>1
by
Zen'(n, ¢, p, /)= M(d, n, ¢, p. f), (222)
where M= M(d, n, c, p, f) with ¢ = (¢}, ¢3, ..., ¢g) € R¥is an
n X ncomplex matrix given by

My= fi-el +lj-efyn)  ifd=2:

M, =f(((i—c| +|j—c|" +[0-¢|" +..4[0—¢, ")) if

d > 3 (2.23)
forall 1 < i j < n. Here, the right sides of (2.23) with p
= 00 is given in the manner analogous to (2.13). Note that
Zen=Zen’. (2.24)
Letne Z andd € Z" withd > 2, let
Zen,' = Zen“({n} x Rx 10,00] x C°).  (2.25)
Then, we have the relationship
Zen, =Zen,’. (2.26)

Let O, = 0O,, and let
0, =Zen({n} x ({y, } x B?) x 10,00] x C**1) (2.27)

ifd 2 3. Ann X ncomplex matrix M is called a central
matrix centering in R if

M € Zen,”, (2.28)
a circle matrix centering in R if
Me O, (2.29)
a span circle matrix or a mandala matrix centering in R* if
M e span O,". (2.30)

Letd € Z" withd > 2.Let C R denote the set of all

functions F: R/ — C. Define the mapping

¢tz x B CF o | Mo 231)
n>l1
by
n, ¢, Fy=M(d, n, c, F), (2.32)

where M = M(d, n, ¢, F) with ¢ = (c1, ¢y, ..., ¢4) € Rlisann
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X n complex matrix given by

Misz(i_Cl’j_cz) ifd=2;
M, =F(i-c,j—¢,,0—-cs,....0-c,)
ifd > 3; (2.33)
forall 1 < i,j < n Letfe C"I, letp € ]0,0], and

letF,;: B — C denote the function defined by

T x, ). (2.34)

F, (6 2000x,) = [ (3] +]x,

Then, we have the relationship

¢, ¢, F, ) =Zen(n, c, p, /), (2.35)
valid for all (n, ¢, p, f) € Z"x R'x 10,00] x C1L.
Letne Z andd € Z" withd > 2, let
=l x B ox CN), (2.36)

An n X n complex matrix M is called the ¢ matrix of
index (d, n, ¢, F) if
M=(n, c, F). (2.37)
A ¢'matrix of index (d, n, ¢, F) is called a vertical matrix
if
c=c=m+1)72, (2.38)
and if

F(x,Xy500,X,) = F(=X), Xy X)) (2.39)

forall (x,x,,..,x,) € il

A ¢ matrix of index (d, n, c, F) is called a horizontal
matrix if
c=c=mn+1)2, (2.40)

and if

F(x),%y.003X,) = F(X,,—X, .., X;) (241)

forall (x,x,,..,x,) € R

The set of all # X n vertical matrices is denoted by Ve,
and the set of all » X n horizontal matrices is denoted by
Ho,,.

The patterns of the following matrices (i) and (ii) are
analyzed in the fundamental part of the Matrix Art Program,
in conjunction with the Approach via the Aspect of Form
and General Topology in the repeat space theory (RST),
which originally stemmed from the experimental and
of chemistry @)
Real-symmetric vertical/horizontal matrices M and @(M)
with real-valued functions ¢ defined on suitable domains.
(i) Sum M= A4, + A, + ... + 4, of central matrices 4;, 4>,
..., A, matrix B defined by B;= ¢i(M;), ¢(M*M), and

empirical  soil and engineering:
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os((12)(M*+M)), with real-valued functions ¢, @, ¢
defined on suitable domains.

The development of the Fukui project along the above
line and its implications shall be published elsewhere.

3. AFFIRMATIVE SOLUTION OF PROBLEM 1

In this section, the symbol AC(/) denotes the Banach
space of all real-valued absolutely continuous functions on /
equipped with the norm given by

@l = sup {{@D)]: 2 € I} + Vi o),
where V(@) denotes the total variation of @on 7, i.e.,

n

Vi@ =supa D lo(t) - ol ).
i=1
(A:a:t()S Hh<s ... .< t,,:b)
First, we establish theorem 1 by using theorem 2.
Second, we derive theorem 2 from the ALT.

Proof of theorem 1 by using theorem 2. We assume theorem
2. Under the assumption of theorem 2, we show that

b
af)=(/b-a) [ f6)d6), 3.1)
and that
BN = (12)(Ab) - fia)). (3.2)

Since f'is absolutely continuous it is Riemann integrable,
hence dividing both sides of (1.3) by NV/(b — a) and letting N
— oo, we see that (3.1) is true.

Now let g: AC(I) — R denote the linear functionals
defined by

b
B = % SN, 1) - (1 -a)( | AOEON,  (33)

r=l1

NeZ'.

Let C'(/) denote the subspace of AC(/) of all
continuously differentiable functions on /. By using Taylor’s
theorem, it is not difficult to show that for each f € C'(J).

B — (12)(fb) - fa)) 34
as N — oo. (Or, by using the Euler-Maclaurin theorem, C'

version, one immediately sees that (3.4) is true for all /' €

a.)

Define £ AC(I) > R by
AN= Allim BD. (3.5)

Note that this functional S is well defined in view of
theorem 2. Recall the fact that AC(J) is a Banach space
(Cf. [11] and references therein). It is now immediately seen
that £ is a bounded linear functional by virtue of the
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Banach-Steinhouse theorem (the Uniformly Boundedness
theorem). Define £': AC(I) — R by
B0 =2)Ab) - fa)). (3.6)
Then, it is easily seen that /' is a bounded linear functional.
Note that
BH=L (3.7)
for all g € C'(J). Recall the fact that C'(J) is a dense subset
of AC(J):

(1) =A4c. (338)

By the continuity of fand /', we see that A7) = £() for all
g € AC(I). Therefore

=4, (3.9)
This completes the proof. //

Proof of theorem 2. By changing the variable, we may
assume that @ =0, and b = 1. We have only to verify that if /
€ AC[0, 1] then there exist real numbers off) and Af) such
that

Z ArIN) = oAN + Bf) + o(1) (3.10)

r=1
as N — oo. But, by proposition 2, which was established by
using the ALT in section 2, there exists a continuous
monotone increasing function g: [0, 11 — [0, 1] with g' €
AC[O0, 1] such that for any f € AC[0, 1] there exist real

numbers off) and /Af) such that
N
D g (IN)= afiN+ AN +o(1) 3.11)
r=1

as N - . Let u € AC[0, 1] be arbitrary. Recall proposition
1(iii) and note that
uog' e ACO, 1]. (3.12)
So, setting f=wu o g in (3.11), we get the conclusion. //
Thus, the goal of the present article has been attained.

We remark that the notion of the normed repeat space
reviewed in the appendix unites the approaches via the
aspects of form and general topology exploited in a variety
of asymptotic analyses of molecular networks in [1-18] and
references therein. Equipped with the machinery of Banach
algebras and C*-algebras, the notion of normed repeat space
with the above-mentioned new unifying power forms a
basis of the second generation Fukui project. For a review
of the first generation Fukui project, whose basic
philosophy we would like to carry on to the second
generation project, the reader is referred to ref. [2] entitled
‘Note on the repeat space theory — its development and
communications with Prof. Kenichi Fukui’.
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4. APPENDIX

Review of the Generalized Repeat Space and the
Normed Repeat Space

I. Generalized Repeat Space

There are several equivalent ways of defining the
generalized repeat space 7(q, d) with a given size (¢, d) €
Z'x Z'. We shall recall below the definition that uses the
notion of the sum of subspaces of a linear space (cf. Refs.
[1,13,15,16]).

Fix (¢, d) € Z'x Z" and let .~ (g, d) denote the set of all
matrix sequences whose N-th term My is an arbitrary g\ x
gN" complex matrix, N € Z". This set constitutes a *-algebra

over the field C with term-wise addition, scalar
multiplication, multiplication
{My} + {My"} = {My+ My%}, (A1)
KMy } = hMy}, (A2)
{My}{My"} = {MxMy 7, (A3)
and involution (-)*: g, d) > /g, d) defined by
{My}* = {My*}, (A4)

where the * on the right-hand side of (A.4) denotes the
adjoint operation.
Let Py denote an N x N real-orthogonal matrix given by

0 1
01 0
0
Py =
0
0 01
1 0)

Let Py“=(Py )" where a € {2, -3,...}. (Note
that Py" equals the transpose of Py ™ .)

Let Sy denote an N x N real idempotent matrix given
by

0
0 0 O 0
0 0
Sy= )
0
0 0 0 0
0 0

Let Py" denote the N x N matrix given by
Py" =Py ®Py:®..Q Py, (A.5)
where n = (n, n, ., Ny € 7' and ® denotes the
Kronecker product.
Let Sy denote the N x N matrix given by
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Sy =S\ @S ® ... ®8),
where k= (ky, ko, ..., ko) € (Z" U {0})".
Let 7*(g, d) with k= (ky, ko, ... , k) € {0, 1} denote the
subset of .# (g, d) defined by
Mg, d)y={{ My} € (g d):Im,neZ 30 e M(O)
such that
My=(Py" Sy*P,") ® Q forall N>>0}. (A7)
Let span (g, d) with k = (ky, ko, ... , k) € {0, 1}*
denote the linear span of /(g, d).

(A.6)

We defined three fundamental linear subspaces
7Aq, d), 7dq, d), and /4(q, d) of -» (g, d) by

Aa.d) = 2 span f(g.d), (A8)
ke{0,1}

7Aq, d)=span (g, d), (A.9)

where 0= (0,0, ..., 0) € {0, 1}, (A.10)

g d)= X spanKg.d). (A1)

k{0,117 \ {0}
In (A.8) and (A.11), the ¥ denotes the sum of subspaces in
the obvious manner.

We call 7(q, d), 7/q, d), 73(q, d), respectively, the
generalized repeat space, generalized alpha space, and
generalized beta space with size (g, d), and each element of
g, d), 7Aq, d), 2Aq, d), respectively, a generalized repeat
sequence, generalized alpha sequence, and generalized beta
sequence with size (g, d).

The following is one of the most fundamental theorems
in the repeat space theory.

Theorem Al. Forall ¢, d € Z', 7Aq, d) forms a *-algebra.
Proof. This was proved in Ref. [15]. //

For the special definition of the generalized repeat space
with size (g, 1), set d =1 in the definition of /*(¢, d) given
by (A.7) and observe that

74g, 1) =span (g, 1)

=span {{My} € Ag,1):dm e Z,30 € M,(C) such
that

My=P,"®Q
for all N>> 0},

7,(q, 1) =span /'(g, 1)

=span{{My} € Aq, 1):Im,n € Z,3 0 € My (C) such

(A.12)

that
My=(Py"SyPy") ® O
for all N>> 0}, (A.13)
and note that
g, D)= 2(g, D)+ 7,(q,1). (A.14)
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II. Normed Repeat Space

Let C"denote the set of all column n-vectors. For each 1

<p <o, let

1€l =G> - - &)l = &P+ .. +1EP)'™. (B.1)
Let

1&he =& - - ,E) o =max {|&1: 1 <i<n}. (B.2)

For each positive integer #» and 1 < p < oo, let Mat(n, p)

denote the set of all » x n complex matrices with the norm
given by

I}, = sup (x|l x € €'-103).  (B3)

Fix (¢, d) € Z'x Z" and let Aq, d) denote the set of all

matrix sequences whose N-th term My is an arbitrary g\ x

gN* complex matrix, N € Z". This set constitutes a *-algebra

over the field C with term-wise addition, scalar
multiplication, multiplication
{My} + {My} = {My+ My, (B4)
kiMy } = {kMy}, (B.5)
{My} AMy} = {MyMy %, (B.6)
and involution (-)*: Aq, d) > Aq, d) defined by
{My}* = {My*}, B.7)

where the * on the right-hand side of (B.7) denotes the
adjoint operation.
Foreachq,deZ and1<p<oo,let
/5(q, d, p) =

ti e [T MatqN,py: (M), =

N=1
sup [[Myl], <oo}. (B.8)
N

Note that /5(q, d, p) forms a subalgebra of Ag, d). We also
note that 73(¢, d, p) forms a Banach algebra for each 1 <p <
oo and a C*-algebra for p = 2. The set .74(q, d, p) is called
the bounded underlying space (or B-space for short) of type

(g d, p)-
Now recall the definition of the generalized repeat space

with size (g, d), which is denoted by 7,(q, d) in (A.8).

Theorem B1. For each q,d € Z" and 1 < p < oo, we have

24g, d) < 5(q, d, ). (B9
Proof. This was proved in Ref. [3]. //

Definition of the Normed Repeat Space For each ¢, d €
Z and 1 <p<oo,let

74q, d, p) = closure of 7(q, d) c 73(q,d, p). (B.10)

The set (g, d, p) is called the normed repeat space of type

(¢, d, p).
Note that 7(q, d, p) forms a Banach algebra for each 1 <

p <o and a C*-algebra for p = 2. This fact easily follows

Arimoto

from the observation that linear operations, multiplication,
and involution are all continuous operations and that any
closed set in a complete metric space forms a complete
metric subspace. (The reader is referred e.g. to refs. [19,20]
for the fundamental properties of Banach algebras and
C*-algebras.)
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Ray trace simulation of rainbow with interference by phase shift
Makoto SATO

A new calculation method of rainbow angles for wavelengths is proposed, which consists of a ray trace simulation and a

phase shift calculation. Because supernumeraries inside the primary bow is caused by optical interference, a simple ray

trace method is not able to treat the phenomena. However introducing an idea of complex intensity according to phase

shift, we can simulate the rainbow with good approximation and less amount of calculation.

Key words : rainbow, ray trace, interference, complex intensity, phase shift
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Fig. 1 A main rainbow and a secondary rainbow.

Fig. 2 Supernumeraries inside the same primary bow in
fig. 1, but in different direction.
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Raindrop

Fig. 3 Ray trace through a raindrop. 7 and R represent
transmission and reflection. Suftix number for R is the
count of reflection inside the raindrop and for 7 is one
larger than the count.
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Fig. 4 The angle where the differential coefficient of
outgoing angle to offset x of incident ray equals zero is
the angle of rainbow.
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On the Hilbert schemes of r points for monomial curve singularities

Masahiro Watari

Pfister and Steenbrink studies Hilbert schemes of r points for monomial curve singularities. Our aim in

this present paper is to show that if the Hilbert scheme of r points for given monomial curve singularity is

irreducible, then it is a rational projective variety.

Key words Hilbert schemes of 7 points, monomial curve singularities
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Development of Functional Components
Implemented in Cowl of Mileage Competition Vehicle

Kazuki FURUYA, Nozomi MANIJI, Yoshihisa YAMASAKI, Taishi OKA, Yuichi OGASAWARA
and Jun HASHIMOTO

To reduce the aerodynamic drag and the rolling resistance working on a mileage competition vehicle, functional
components having a simple aerodynamic effect are installed in rear section of vehicle cowl, in single and multiple. In this
paper, effects of those devices are investigated by Computational Fluid Dynamics (CFD). Diffuser, Vortex Generator (VG),
Flap and Gentle Slope of Rear Section (GS) are chosen as a basic component. First of all, it is confirmed that each simple
component affects the drag force and the lift force at the running condition of mileage competition. Diffuser, VG and GS
shows an effect of reduction in the aerodynamic drag. Flap and GS generates the lift force, meanwhile, Diffuser shows a
generation of down force. In the light of the reduction of the rolling resistance, generation of the lift force having a
decreasing effect of vertical force is desirable. To complement and foster the each effect, some combined devices are
proposed in this study. Type NDC consisting of Diffuser and GS aims to foster a decreasing effect of the aerodynamic drag.
Another one, Type NCF5 consisting of GS and Flap aims to foster the lift force leading to a decreasing effect of the rolling
resistance. As a result of CFD, Type NDC and NCF5 show the theoretical mileage improvement of 30 and 10 km/I
respectively. These effects are smaller than that brought by improvements of the other items. However, development

expense of producing functional components is inexpensive.
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Fig. 3 Techniques to Improve the Mileage
of Mileage Competition Vehicle
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Fig. 5 Simple Model
of Mileage Competition Vehicle

Table 1 Analysis Conditions

Atomospheric Pressure | 1[atm]
. |Fluid Temperature 308[K]
Domain
Turbulence Model Shear Stress Transport
Inflow Fluid Air
Boundary Type Inlet
Fluid Speed 6.94[nV/s]
Inlet - -
Option Intensity and Length Scale
Eddy Length Scale 0.1[m]
Boundary Type Outlet
Outlet [Option Static Pressure
Relative Pressure O[Pa]
Boundary Type Wall
Freewalls - -
Option Free Slip
Symp |Boundary Type Symmetry
Boundary Type Wall
Body - -
Option No Slip
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Table 2 Aerodynamic Effects
Functional Components Aerodynamic Effects
Diffuser Diffusion of Airflow
Vortex Generator (VG) Reduction of Separation Flow Area
Flap Occurrence of Lift
Gentle Slope of Rear Section (GS) Reduction of Wake Flow Area

AR - gt. P

Generation
of Vortex

Deflection of Stream Line
Fig. 7 Overview of NV Model Fig. 8 Overview of NF Model Fig. 9 Overview of NC Model
Table 3 Aerodynamic Force without Diffusor with Diffusor
and Drag Coefficient ; H
Type Fair [N] L[N]
N 10.1| -2.42
ND 8.98 | -13.4 s S e
NV 9.20] -3.06 SR SNees IR iRl e
NF 970] 232 Fig. 10 Diffusion Effect of Airflow
NC 6.96| 0.22 T o TR e

—5, MELEONIERT DL, NDRTIEINR

WHRTH T T —ARKREIEMLTND Z &

Nhnd. ZhUE, T4 72— R el

Hﬂ%*imﬁiﬁ% DEELTVWDEDEEZ NS, ——ns ]
2T, BAnE LGS, EIRIERT 2 T W F1g 11Ve1001tyVectorMaps ofWake Flow

% DIJINRKEL Y, BAREESHEIIICIERT 5.

DT, BEARMEE S O EIKRT T 5 B E KT WMHREDT=DICHNONTELERTHLZ LD,

TIMNBEINT D ATREMEREZ 2 BN D. IRE A D EITREICB W T RE 2B ENE B
WIZ, VG OFXEN G 2 HNFIZHON TR 5. BRhol-bDEEZLND.

TAVDFIBE XL TR O 0 AR TRAE LT HIRIZERT 28505 5, BEEsuLds
<, HEERITZESEPIZHBASED. 200, — EEIKEFETD. T, WG hEREsE

ORI TIIER, EHEBZIBIZ VG & FE HZ ko CTHREMEZEECEIUL, BEME
EN DR EREST D & THEEEZ BT L, 22 CHRDBIFFCE D, 22T, @SR 7 7 v 7T EHN
SKEFNOEESRA LN TE R O KB Tim THENERESEDHZLITE - T, HAEEMED
B s R I VG ZRRiE L, SR cE KA R T=. 7T v FITHEERO TERIZ, %75 30cm
%®@%K0wfﬁﬁ%ﬁot.WHikm#4f IR T, HEEBE L ET3EOHER &2
D=, JEAIL lem & L7z, K 1112, VG 23 HEOICEREL. £ 3 D, NFAERETDH L
Bk 2 M/ N a Rk AR Y. £ 3D, NVAIN BINECTNWD I AR TEDH. 22T, B
AL g U TSI 2K T E D 2 L AR T DAET D LHKIZ EMEXONIMERTHZ L LY,
5. oL, ZTOMFITND AL it 5 L& HAERELEHT A2 Llconns. Fo-0H, fii
V. ZAUE, VG BMER, MIZERE O 4B TINAR S 575 v P EEETDH I LTI ORI —



AL om A

EDONREFTLHHOEHREIND.

Bthic, BIGHERERORE NG 2 20 R 2 dHET
L. maf—ONERFIE, BT ~mTTRE S
IR L TWD Z eV, T, R AEE 25
INTBHZEICE T, BREMNEZ KR TE D05
Thsd Y. AT, RETIHEEGOEEE
B LM S, HRE S 30cm OFEIIC 20 FEOMER %
Rit= 7= ECEMli AT o 72, % 3 25, NC B3,
DOFEREMEET I LR CTEKIRPUMER A K & <,
B ERRR OB E N ERE R AE D TH D 2
EWDIND.

4. EERMREMRAORREE

AREETIE, SEZIBITHERBIE S 2 A BT
RETDHZ LT, TORBHREMT - BILL, B
B TR E A Eh R A R T X B A TR
OB EIT O . AT 12 (2R TET L (2009
EEERUWESNE) ZHW5S. £, MAaBbETE
FA+ 2REREMEEE AL, 3 ECTOMTHICTEB LD
EEIZSDWTCOREE(ZIToTh D,

F9, EXKIENEEE EBNE LA EA
WZOWTHET 5. LLFIZRR% 3207 V52
WTRRIT 24TV, N BIOfENTRE R & il L7z, 13U
WL, T4 7a—VLT7T7 v TRMArBEbED
(NDFS B Z L2 k0, 7 ¢ 7 a2 —V otimzhRs 7
Ty TORBIZLSTELLZEBANTHEL, T4
7 2 — W OESEINEBN RO A Z G5 ENTE
HeEFEZE, WIS, T4 72—PE VG OMBEED
# (NDV ) BEOT ¢ 7 2 —HF &% GHEAER O

Fig. 12 Model of Mileage Competition Vehicle

Table 4 Aerodynamic Force

Change Rate | Change Rate
Type | FarNI| LIN] of F iy [%] ong[%]
N 3.84] -2.38 - -
NDF5 384 -1.74 0.0 26.9
NDV 3.76 | -2.60 2.1 92
NDC 356| -2.22 73 6.7
NCF5 398] 1.08 3.6 145.5
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Rebuild the Bulletin Board System constructed in our Campus

Taiga FUKUDA®, Yasuhisa INOUE™" and Tadashi OKADA™™**

The bulletin board system constructed by the Web-technology in our campus has been operated it since
2004. Because the system became obsolete, we rebuilt it as one of graduation research themes. We
report on the improved system using cheap general-purpose hardware and Open Source Softwares from
the system requirement to details of system construction.

Keywords. Bulletin Board System, Web-Technology, Graduation Research Themes
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Introduction of Challenge Seminar, a New Active Learning Subject for Third Grade,
and Some Issues for Its Operation

Yumiko EHARA", Makoto SATO™,

Osamu MATSUDA"" and Kouji YAMAMOTO

Hokox

In 2009 a new subject, Challenge Seminar, was introduced for third grade students. Challenge seminar is a 2 unit yearly

subject which requires students extra activities equivalent to that in class-room hours. In this report we summarize the aim

and process for preparing of introduction of Challenge Seminar, presentation events and some issues cleared in the first

year operation.

Key words : Challenge Seminar, active learning subject, third grade students, subject operation
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The Comparison of Vocabulary

Between English Subtitles of a Famous Japanese Movie Tora-san

And Authorized English Textbooks

Naoki FURUHI

This paper mainly examines the distribution, levels, and uniqueness of the vocabulary in the English subtitles of a

famous Japanese movie called Tora-san --- A Lovable Tramp --- , and authorized English textbooks published in Japan in

order to find a effective way of understanding English subtitles of Japanese movies and getting accustomed to the exposure

to English. The findings are as follows. First, the words in the subtitles of Tora-san cover a narrower range than the

textbooks; therefore, learners do not have to memorize wider range of vocabulary. Second, the words in the movie mainly

consist of GSL1 and 2 levels and contain much fewer difficult words, thus, students should chiefly study rather easier words.

Finally, the lexicons in the subtitles have many atypical ones, therefore, learners need to pay more attention to such words as

appearing only in the movie.

Key words: vocabulary, word, subtitles, Japanese movie, Tora-san, corpus
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Empirical Study on Relation between Involvement in Extracurricular
Activities and Acquisition of Sociality

Kouji YAMAMOTO, Shouichi ARAKI and Kenji KAMINO

The purpose of this study was to consider the contemporary meaning and the effectiveness of participating in

extracurricular activities in senior high schools. Consequently, the effectiveness of extracurricular activities and the relation

between sociality and extracurricular activities were confirmed.

In addition, the participants in extracurricular activities

are more eager than the non-participants in any activity at school. The increase in the number of students who take part in

extracurricular activities leads to the revitalization of the school.

Key words: sociality, extracurricular activities, effectiveness of extracurricular activities
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Introduction of PIC microcomputer to the Experiments
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The Experiments in Electronics and Control I was changed. After that , three years have passed.

The following contents are scheduled, it to be improved in 2011.

1) Improvement of experiment theme
2) Improvement of experiment text
Keywords: PIC microcomputer, experiment
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Development of a S%?uence Control Education System
esigned for Young Engineers' Training

Kotaro NISHIKAWA *

The purpose of this study is to develop the sequence system for engineer’s training in the condition that simulated the
practical work using a programmable controller. The shift from the former sequence control experiments by step
program method to sequence control experiments by programmable controller corresponded to the ladder method,
made practical and complicated sequence control possible. This year, we began to apply this sequence control training
to electronics and control engineering experiment II. By this system, students can learn easily from the basics to the
advanced. In this paper, I report about the construction of sequence control training system, including an improvement
of the current experimental devices and the application of sequence control experimental devices donated by Omron, in
the view of young engineers’ training according to the latest sequence control techniques. I owe this to the Omron
Control Techniques Seminar I attended in 2009.

Key words : sequence control, programmable controller, training
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Fig.2 Experiment device of Omron
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Fig.4 Controlled object (Position control system)
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Fig.9 Example sequence program by ladder method
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Fig.10 Application experiment of sequence control
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ZEHESEH)

thfE#3E, (F#EEi#, Eric Rambo, WA, HHEE
2, FREE HANE ARIIESE, GEAHM, M
BESP  FffFEE: Technical English, FE&ERE, 2010
HF3H

(W2 BIFGEE N FE D L7540
7o DITHERL U 72 F2ER A BT 558 D Wik ~ H il C &
%o BILIEFEO—RRFEROHE & HEFROHE
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Mgk fnE, tEE, BAEHR, i RV L EEE v
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(W2) FEHEPKFTCESEFOREEEEL L
T, [T 22 AT PO 2557200
RUNLTHD, MBS FOR CHEERXIEA %[
ML, PHEND TNEHRS SRR ENTED
MEEED T, AECEINTHDZ 1L, HRH
SEMRET D ETH, 2, IOICHATEEF 25
ATV ETH, BERAXRZHDIENY TH D,
ORIV NEFESTEEEIND RIS AN, 8 HE
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TW5,

Mgk, A, WAEHR, i NV L EmEE
U—X #UEAEk, EREPE 201042 A

(2) FEHEPKFCESEFOREEEEL L
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Hiroyuki INOUE, Toshiro NORITSUGU : Development of
Walking Assist Machine Using Linkage Mechanism
-Mechanism and Its Fundamental Motion- , Journal of

Robotics and Mechatronics, Vol.22 No.2, 2010,
pp-189-196
(#F2)  This paper proposes a walking assist machine,

which is driven by a single actuator to reduce weight and
cost, and describes its mechanism and fundamental
motions. The machine is composed of a leg, which is
responsible for assisting the motions of the lower
extremities, and a waist, which contains the actuator.
The leg is composed of sections for assisting the thigh,
lower thigh, and foot, and the sections for assisting the
thigh, lower thigh, which are composed of a four-bar
mechanism. The effectiveness of the proposed walking

assist machine is verified through experiments.

T. Ono:Tool wear characteristics of the micro milling
optical glass, Transactions of NAMRI/SME, Vol.38,
2010, pp.261-268

(BIE)  Wear characteristics of small ball end mills

in the micro milling process on optical glass are discussed.

A method to measure loss of cutting edge is developed to
observe the wear characteristics of glass milling. This
method allows the loss of cutting edge to be determined
from the surface profile of a machined surface with a
numerical approach. Cutting tests are performed by
changing of the attitude of the tool cutting edge and
typical cutting conditions to verify the validity of the
developed method and to observe the wear characteristics
in glass milling. In this experiment, the loss of cutting
edge is changed by tool attitude because the cutter
velocity of actual cutting area is changed by tool attitude.
On the other hand, the loss of cutting edge is not changed
with the rotational speed and feed rate of the milling tool
in which a crack-free surface can be obtained. In addition,
diamond-coated carbide tools show high durability.
However, they leave small brittle cracks on the machined
surface. It is concluded that the flank wear does not grow
enough to suppress the brittle crack because of the
hardness of the diamond coat.

hIFREL, BERE, AWERE, H)IEE  KEHRN
70 N TFARE ELIT K R O SR TR I B R ML B
% EERAIRRET,  H A A 2SR (B #W) 75 & 760
7, 2009 4 12 J, pp. 2550-2557

(=) VR A 2. SRk E ks
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e 7 R ARERITK L, Rt 7R K RIGIR & /T
RIZFHE DO BIRIZ DWW T, g 5B IC LV
et &R ATz, AFRSCTIRERIC, BB EICBWT
MEEFHAZIIAL TS, TOME, RFTARE
AL E O S I ELTRARGE B Rk & B VWAHBE &7
ToE, BH LE~—r a2 A UL BT RETR
FE DI 2 DT T S iz BT BRI EE & R AT
KRREMEEIZEN—EERT I ENPH LIRS
776

Michikazu Starch
saccharification by by carbon-based solid acid catalyst,
Solid State Sciences, vol. 12, 2010, pp. 1018-1023
(=)
active solid acid catalyst, a carbon material bearing SO;H,
COOH and OH groups, was investigated at 353-393 K
through an analysis of variance (ANOVA) and an
artificial neural network (ANN). ANOVA revealed that
reaction temperature and time are significant parameters
for the catalytic hydrolysis of starch. The ANN model
indicated that the reaction efficiency reaches a maximum

Daizo Yamaguchi , Hara

The hydrolysis of cornstarch using a highly

at an optimal condition (water, 0.8-1.0 mL; starch,
0.3-0.4 g; catalyst, 0.3 g; reaction temperature, 373 K;
reaction time, 3 h). The relationship between the reaction
and these parameters is discussed on the basis of the

reaction mechanism.

Satoshi Suganuma, Kiyotaka Nakajima, Masaaki Kitano,
Daizo Yamaguchi, Hideki Kato, Shigenobu Hayashi,
Michikazu Hara :
cellulose-derived carbon-based solid acid, Solid State
Sciences, vol. 12, 2010, pp. 1029-1034

(=)

partial carbonization of cellulose followed by sulfonation

Synthesis and acid catalysis of

SO;H-bearing amorphous carbon, prepared by

in fuming H,SO,4, was applied as a solid catalyst for the

acid-catalyzed hydrolysis of p-1,4glucan, including
cellobiose and crystalline cellulose. Structural analyses
revealed that the resulting carbon material consists of
graphene sheets with 1.5 mmol g” of SOsH groups, 0.4
mmol g' of COOH, and 5.6 mmol g of phenolic OH
groups. The carbon catalyst showed high catalytic activity
for the hydrolysis of B-1,4 glycosidic bonds in both
cellobiose and crystalline cellulose. Pure -crystalline
cellulose was not hydrolyzed by conventional strong solid
Brensted acid catalysts such as niobic acid, Nafion NR-50,
and Amberlyst-15, whereas the carbon catalyst efficiently
hydrolyzes cellulose into water-soluble saccharides. The

catalytic performance of the carbon catalyst is due to the
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large adsorption capacity for hydrophilic reactants and the
adsorption ability of B-1,4glucan, which is not adsorbed
to other solid acids.
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EH LMD, BIaPBREaNLREICEb Lz, &
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MR BN Dy> 72703, Hg less—CCFL T 6000 R &
8000 HF[H TR E 72V A3 U CTUh7=, 6000 B FF A
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Tadao UETSUKI : Masahiro UEDA, Satoshi NIMATA,
Motohiro SAIMI, Hidenori KAKEHASHI : Effect of
Operating Frequency on Plasma Characteristics of
Inductively Coupled Electrode-less Lamp, J. Light &
Env., Vol.34, No.l, pp.16-23, 2010

(BEZE)  To increase the efficiency and lumen output of
inductively coupled electrode-less

lamps, numerous

studies have attempted to reduce their operating
frequency. This is because if the operating frequency is
reduced, a wider range of semiconductor devices can be
used that enable higher lumen outputs to be obtained from
these lamps. The switching loss can be reduced thus
increasing the efficiency. We investigated the relationship
between the operating frequency of a 50-W electrode-less
lamp and its characteristics. Operating frequencies of
13.56 MHz and 135 kHz were used. The characteristics
that we investigated are its starting characteristics, the
plasma characteristics (such as the temperature and
density of the electrons), and its efficiency in producing
UV radiation. The results show that the efficiency in
producing UV radiation at 135 kHz is 7% lower than that
at 13.56 MHz, and that plasmas generated at operating
frequencies of 135 kHz and 13.56 MHz had different
electron-density and electron-temperature distributions

because of the different power input positions.

Kimihiro Nishio, Kenji Matsuzaka : Target Tracking
System Using Analog Motion Detection Circuit Based on
Biological Vision System, Far East Journal of Electronics
and Communications, vol. 3, pp. 111-124, 2009
(BE2)

system for tracking a target was proposed based on the

In this study, simple analog circuits and

biological vision system. The structure of the circuit
became simple. The circuit for tracking the target was
fabricated on the printed board by using discrete metal
oxide semiconductor (MOS) transistors. The circuit
could output the voltage for controlling the motor used to
the system. The developed system could track the target
and capture the target on the center of the photodiodes
array (input part). The realization of the compact visual
sensor for the robotics and monitoring system can be
expected by applying the proposed basic circuits and

system.
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Kimihiro Nishio: Simple Analog Edge Detection Circuit
Based on Vertebrate Retina, Optical Review, vol. 16,
pp. 521-525, 2009

(BE22)

proposed based on the vertebrate retina.

Novel analog edge detection circuits were
The unit circuit
is constructed with one photodiode and about 8 n-channel
The

simulation results with the simulation program with

metal oxide semiconductor (MOS) transistors.

integrated circuit emphasis (SPICE) showed that the one-
and two-dimensional array of proposed circuits can detect
edge positions with dynamic range of about 5 decades.
The measured results of the test circuit showed that the
The
advanced integrated circuit for edge detection which is

proposed circuit can detect edge positions.

characterized by high fill factor, wide dynamic range and
low power consumption can be realized by applying the
proposed circuit.

Kimihiro Nishio : Automatic Velocity Detection System
Constructed with Digital Computer and Simple Analog
Motion Detection Circuit, Advances in Computer Science
and Engineering, vol. 4, pp.77-88, 2010

(=)

circuit for detecting the motion in real time and the

The novel basic system by applying the analog

personal computer was proposed. As an example, the
prototype of the automatic velocity detection system was
fabricated in this research. The motion detection
circuit was introduced to the first stage of the proposed
system. And the circuit detected the velocity of the car.
It was clarified from the measured results of the
fabricated prototype that the proposed system can operate

correctly.

Kimihiro Nishio, Wan Nor Dalila binti Wan Mahmood :
Simple Analog Motion Detection Circuits Using Edge
Detection Circuits Based on the Vertebrate Retina, Far
East Journal of Electronics and Communications, vol. 4,
pp. 1-14, 2010

(E2E)

proposed in this study. The proposed pixel circuit for

Simple analog motion detection circuits were

motion detection was constructed with about 6 n-channel
metal oxide semiconductor (nMOS) transistors and 2
capacitors. The simulation results with the simulation
program with integrated circuit emphasis (SPICE)
showed that the proposed circuit can generate the motion
signal. We can expect to realize the visual sensor in one
chip, which is characterized by the high resolution, wide

dynamic range and low power consumption by using

Parad
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proposed circuits.

Kimihiro Nishio, Taiki Yasuda : Application System Using
Simple Analog Motion Detection Circuit and Mobile
Robot , East
Communications, vol. 4, pp. 15-24, 2010

(B 2)
simple analog motion detection circuit based on the
The
measured results of the test circuit showed that the motion
The test
system was fabricated by connecting with the test circuit

Far Journal of Electronics and

We proposed application system using the

biological vision system and the mobile robot.

detection circuit can output the motion signal.

and the mobile robot. It was clarified from the measured

results of the fabricated system that the motion detection
circuit can control the mobile robot.

Hideyuki Yagi, Jiro Shimonishi, Toru Yamamoto, Takao

Hinamoto Design of Performance-Adaptive PID
Controller with a Model Prediction Structure ,
International Journal of Innovative Computing ,

Information and Control. Vol.5, No.10(A), pp. 2969-2984,
October/2009.
(B =)

performance-adaptive

In this paper,
PID
prediction structure is proposed, which automatically

a new design of a
controller with model
adjusts the user-specified parameter within the GPC-PID
controller based on the control performance assessment.
According to the proposed algorithm, the PID controller
is re-tuned in order to obtain desirable system
performance only if the practical performance indices to

assess the control loop exceed user-defined regions.
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Takao Tsukutani, Hideki Tsunetsugu, Yasuaki Sumi,
Noboru Yabuki : Electronically tunable first-order all-pass
circuit employing DVCC and OTA, International Journal
of Electronics, Vo0l.97, No.3, 2010.3

(=)

electronically  tunable

This article presents a realisation of an

first-order ~ all-pass  circuit
employing a differential voltage current conveyor
(DVCC),

(OTA) and two MOS conductance. The circuit can realise

an operational trans-conductance amplifier

two all-pass characteristics by choosing the current output
of the OTA. Additionally, the circuit parameters 0 and H
can be set independently by tuning the circuit active
components electronically. Sensitivity analysis shows that
the circuit enjoys very low sensitivity to the circuit
components. An example is given together with simulated
results by PSPICE.
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S. Arimoto : Proof of the Fukui conjecture via resolution
of singularities and related methods. III, J. Math. Chem.,
47, 2010, p.856

(#E2E)

the second part of this series. In conjunction with the

The present article is a direct continuation of

analysis of the energy band curves of carbon nanotubes,
we develop here fundamental theoretical tools, which are
essential to prove the Local Analyticity Proposition
(LAP). The LAP enables one to prove the Fukui
conjecture (the guiding conjecture for developing the
repeat space theory) in a new and powerful context of the
theory of algebraic curves and resolution of singularities.
The present fundamental tools also serve as modular tools
for the repeat space theory, by which one can solve a
variety of additivity and molecular network problems in a
unifying manner.

S. Arimoto, M. Spivakovsky, K.F. Taylor, P.G. Mezey :
Proof of the Fukui conjecture via resolution of
singularities and related methods. IV, J. Math. Chem.
DOI: 10.1007/s10910-010-9709-z

(=)

the previous part III of this series of articles, which have

The present article is a direct continuation of
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been devoted to cultivating a new interdisciplinary region
between chemistry and mathematics. In the present part
IV, we develop two sets of fundamental theoretical tools,
using methods from the field of resolution of singularities
and analytic curves. These two sets of tools are essential
in structurally elucidating the assertion of the Fukui
conjecture

(concerning the additivity problems) and the crux of the
functional asymptotic linearity theorem (functional ALT)
that proves the conjecture in a broad context. This
conjecture is a vital guideline for a future development of
the repeat
the

theory (RST) - the central unifying theory in

First and the Second Generation Fukui Project.
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2PN SS, 2010 4 2 A, 2SIEERSUE pp. 11-12
(BE2E)  AAFZECIE, FERMZ TR CTHRIET S
7=, HEOEREEHERZ AW DHBA v 27 = —A
ERE L, LT, MEICHECTHRIENTZ D X
T, B O AN IEE R RIT TR~ T,
ZORER, BEE OO 2 REA L LZSA T,
FEITP R THEMEWIE O NEWVWEERNE LN
LI ENbroT,

BRHA, TS eV a =T8I 5 3
WHMEER OB ERIE, BARSBSEIARE, 2009
9 H, FEIEEmSCEE p. 457

(B2 IS AT O T TR IR E 2 E T
TORMBREBEAER L, “EY LV a =T BERo
SR E SR ONE T 2R E R AT, BT IIRE & L
T LiNb03 Z Hvy, BEHICAER L 726 B K 0 50kt
IS Y A 72, M EHUIEEHTIS D Z N &
T & WEICERE T AR T D HHREE H D WV IR
FOBEROEEZWET S Z LICLVRDI, 1E
U7 HELEE IS L0 RS B <R i R T A
ETE Tz, Flo, ISTARNIT X0 WP EE AN
DARM D R BT,

KEFBME : 77 20> FIVOHNCH T 2 THE
FERFIE, 2009 R FENHE L P K R AR =,
2009/9, pp. 121-122

(BEZE)  Characteristics of tool wear in glass milling
are discussed. In cutting tests, soda lime glass plates are
cut with carbide ball endmills to determine the lost of tool.
And, a measurement method of edge profile from surface
profile with numerical analysis is evaluated. As the result,
the lost of tool is changing with tool attitude, and the
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calculated edge profiles are agreed with the measured
profile from SEM images.

RKBEE: V7 20 FILOENICEBIT % T EL
B BT MRS RIE R, 2009 EFDRERE T4

2 P DU ] SRR =i (o = ot m SC 2, 2009. 11, pp.

33-34.

(WE) BESEOR—LT FIAGEICET
% BN TEO THREFRRMEICOWTGRRTN D, #f
ZeCiE, AL BT EETER R D TEAERROE(L
ZEHE T D FEE PR L, T E R A 2
WD ERAICHET 5, GIHIEERIC L TEZS
EYIHNRIZ DWW T T HEFERREIC RIET AL S
W LTz, ZORER, TRHESZHT 55622505
MR A4 U EBR O IR R 23 i 95 2 & TR
BB ESIH SN D Z & wOIHIC L RERED
HMENDZEEHOMNI LT, £72. B LZANE
T X0 BERERGE iR 2 2R oD 2= D M PE & B & )
iz L7z,

KBBE . 77 20R— L= RILYHNICEIT S
BB (CEOIHSHTE o HE & YIEIHCET OfifhT),
H ABE - P E DD E S 55 48 Hika - GBS,
2010 42 3 A

(WE) HI7RAOR—LxTr RIAEEICET S
EIHRFL O EEZ ISV THE TS, BIEIERER

\ZRV Y —=FF A LT ADHOIHIERGUTE 2 & L,

LEOTHIBRPUAIC 10 TRESP AL L2356 O YA
WO 2R EBROGIAIFREUE &tk L7z,
Z OfER, Y1V IAHDBIER) S UIRI A 2SN L e K

fEICET D E TCOMBIEHENZE T HHDD,

WANCHE U CUBETENE LD Z ERH LN
7o ZOZEE, BIFHEEBFEBEOHEME & bITikL
T Z EnBRFET > R el R & ot
LDBENCLARENEZLND,

BAE . —R(LRE - KFE - A X ARBIREIKR D

PRBERFIE N AT TR R AIR O 2, H AR =
2009 HEEEAER K2, 2009 49 A
(M=) €O - H, » CH, IR EBREHK K O ffisRIG

BERHEIZOWT, KRB FHEIC LV mE 21T -
oo TORER, ~—27 v a B A 8T LIRGROH
ks LU CH, IR G R OIBIR S Tldv A4 A L [Rlkk
WCHGAZ R 23 2 & LIRS ROk L O CH,
IRA O A HEAAF I MBI 2 7R3 2 & b
ST BAVRT 4 v FHIZOWTHRE LIZRER, 2
S O CIHKIR MBI CHETT AT RE 2R SUGEE 2 AT
DINBENEEREE A > TWAEZ L2 LML
77

BARE . —bRFE - KFE - A7 i IRE R
KR DOMIRINE R, 85 AT [BIRBES VR w7 A, 2009
12 H

(HEZE) €O - H, - CH, A IRARERK R O RIS
BHRMEIZOWT, RUSEN I FEREIC L 0 Bt 21T -
7o AGHEECTIXFRC, JEN RS E=&MEIZON
THRFT 2T o7z, RT3 X O KB O FEAM
2TV, BV R T 4 FHITHOWTRRE L7253,
TS DM TIHRIR S CHEIT RTRE R OS2 A
THMENEERRE 2 H->TND Z EEHLMNC
L7z, — . BHOBMEBLINENLRT 4 v TFHOD
FHEFIEICOWTIX S LR 5 Rat 2 BT 5,

RN, IRE, WRFEA, MKRE, NERE—,
BARE A HHE MmN EIC I T BRI D%
FHERRE, R BB H E S L H XA ST
£, 2010 4E2 A

(BEELD)  RE R HE O/ ER I 22 R 2 e
REREMETR S Z2 AN 2 Z LI L » THRARRE D
M EERL, ZORELE X I =X LDV T ASE
WaEHWEBiEZ T o7, TO/RR, T4 7 a2a—%
& SNEERL RN & LA B o o A AR 5 2 i i
THIER L L LR THD Z LB LN
ST, 3B AVANEITEN IR E O SGE I A uE
PBRE /NS, L L, BEREMESR ST M B E
DT EMARETT, BHRIR S LTIFRR L TRV G
DTIL7RuN,

AT, AR SR, WARIEHE, NP, &6
T R R BN & KT B~ A 7 v i O B,
FHIR0 B Bh il 48 2 v ] SR L b DK EHR A SR
SRR 21 AFRESPINER I SRR A U, 2010 4FE 2 A 7
H, pp.22-23

(BEE)  F’exlIEo FICEmMEMNZ 5 HiEE LT
T AWIUC X D PRIRENS 215 5 FIEZME L T
Wb, ZOFETIE, WAL kaEm & ORIy —
AW E VT 2 & T, MR AR L, AR
WA /NS LTHIIBICHIERE 2 M % 2 & 23 A]
BETHD, ZTNETICZOFIEICE-T 10 s 2
DOMERENGFOSND Z BRI TS, L
L. fiRREG IcB W Gt 2 B E XY
BH72DIZIE 100 sTHEZ EOMRHEN RO LN TEY |
RKPEOBHEIENRVLETH D, ARTIE, SEVH
R 215D T2 DI — AR & o T BRIR O A
#% OFISWT RS 28 S8, i E AL L2 EBR
P SRR OMIE 21TV, Bk O TKIEN S —
A FE AR B & AR IR O BIGR A~ RKAFE T B A B S )
I L7e, WSIEZ /NS <32 2 & TR & H 0
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SHED DL, MIRIREN B T I AR i oRIE L
AR L TV D Z & RFTHICIEIER (@
RHENF LN TND Z L a MR LT,

M.Kato, T.Okamura,
T.Takahashi :
using a sheath flow in a micro channel, 5th Pacific Rim
International Conference on Rheology, 201048 H3 H,
A-4-2
(=)

induced crystallization on polymer melt, a cross junction

K.Kasahara, M.Sakamoto and
Observation of planar elongational flow

In order to investigate elongational flow

micro channel has been developed. A carrier fluid is used
to stretch sample fluid in this system. The carrier fluid
and the sample fluid flow together in a junction region.
Planer elongational flow is generated in the junction
region. We used tap water and Indian ink as the carrier
fluid and the sample fluid, respectively. The deformation
of Indian ink in the junction region was observed and
the
configuration of Indian ink and total flow rate. We

elongational rate was estimated from both
experimented on the influence the flow rate ratio of both
fluids and the channel width after junction region to

elongation rate.

BRILE R, AN, LERE 4 ¥4 TOKESE
TRIP §lfl DOE BRI KAETIME TR ORE, (1)

HARERIMI S 56 158 MRk K2, 200949 A,
p. 13177
(MEZE) 4 ¥ A 7 OIKA4: TRIP £ (TRIP AU A

fkEM (TPF #M) . TRIP BUBESti~ L7 >4 N (TAM
#)  TRIP U A =F ¢ v 7 7 = F A N (TBF &)
TRIP B~ L7 oA Nl (TM 8f)) O AR 2 3
L. TAM 3L TBF S b ME I UE X TPF
SNCHERF LS ERHLEZZEBLIT, WTInox A
T DOIEA 4 TRIP $1 L AL RN X - T L ERH %
IR 300K L7220, BB IR A 1 TPF 41, TBF £,
™ #TETF L, ALI-Nb AR LY, WTFho#
A T OIRAE TRIP S & EEAE S IE 0% 5
L. BRI TPF, TBF, MBI TIK T L7=Z & %8
B L,

WWAXE, Jb¥rEH], JEiEE, DS, JFER
T — R REREBRMEC L 5 7 rn— 20k
b, %5 104 [AIfi iR 4s, 2009 4£ 9 H 27-30 H, p. 131
(3D07)

(BE) I —AR U RERBAMEZ LY bbb -
INTTA KD IMKGREOL 21T #atia7e Bk (N

Parad

5

525 (2010)

T=a—J9 %y hU—27 « & ihmE) kv,
FOSGEMO i b 21T - 1o, ROSSEEE LT, K& -
TR R B, R0 ofE RN 6|
B DD BIMKGIRICITIKRED b EEE G
ZHHRFTHDHZ ENRHLNT STz, KERB X
AR FZANA A~ A TIEARHERR T S OEVIZE R L
THRAEMBRGA N I D 2 L isbino Tz,

Daizo Yamaguchi, Michikazu Hara : fi {412 B
% 71 —R R E RS X 5 v e — 2 DORELE
6 [AIGHEE « Fub R RY T A, 2009 412
H 11 B, p. 1-4 (RO1)

(B2) Ear—R%H—R U RERERAMGIZ X
DIAKE L, #EHH e L OB dimiEk, A T=
2—F)NFy NU—27) XD 7 va—2B XA
U A HEA S A e KA D OSSR O e b 21T
Slc, ZNa—REF Y THETITRBEMIEN R |
R OFERD S . KEDIRIFEDN ERGEE 2
BhHEZTWDHZENRHLMNI ST,

IAXE, LErEH], WS, PEIERE, FREm
T —AR U RERBAEC X DY 7 Era— 20
b, BA L5 90 HEF4, 2010 43 A, p. 1 D1-48
(DVD-ROM)

(WE2E) I —AR U REEBEC LY 7 'L
g—A (fgb b « K« ST R) OFLKIE % ek
T b, ICKXERFEZFRETHI LICLDHE
A Tt T A

Michikazu Hara
Hydrolysis of Cellulosic materials by a Solid Acid

Daizo Yamaguchi, . Optimization of

Catalyst, International Conference on Engineering and

Meta-Engineering (ICEME 2010), 2010, April 6-9
(=)

highly active solid acid catalyst, a carbon material bearing

The hydrolysis of cellulosic materials with a

SO;H, COOH and OH groups, was investigated using an
artificial neural network (ANN) and a response surface
methodology (RSM). The ANN models and RSM
revealed that the amount of water dominates the
hydrolysis reaction as well as cellulose saccharification
by
saccharification method. The correlation of the reaction

concentrated  sulfuric acid, a conventional

and each parameter are discussed on the basis of the
reaction mechanism, ANN and RSM.
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Michkazu Hara :
cellulose by a solid acid catalyst under optimal reaction
of the 5th International
Symposium on Machinery and Mechatronics for
Agricultural and Biosystems Engineering (ISMAB2010),
2010, April 5-7, DI1-8 (DVD-ROM)

(HE2£)
active solid acid catalyst, a carbon material bearing SO;H,
COOH and OH groups, was investigated at 323—393 K
using an artificial neural network (ANN) and a response
surface methodology (RSM). The ANN models and RSM
revealed that the amount of water dominates the

Daizo Yamaguchi, Hydrolysis of

conditions , Proceedings

The hydrolysis of cellulose with a highly

hydrolysis reaction as well as cellulose saccharification

by concentrated sulfuric acid, a conventional
saccharification method. The correlation of the reaction
and each parameter are discussed on the basis of the

reaction mechanism, ANN and RSM.

IWAXKE : 5 LS o A~ AR AN OBR%, %8
Ml &EEET 7 /) 7 4 —F 4, 2010458 H 18-19 H,
p. 37

(2 I —AR U REEBEC LY 7 'L
a—2 (Ffgbb - 2« ST R) OHLKIE% ik
THEELEDIC, SR Z/RETHI EI2XD
PE(L RS AE 2 fat L7,

Yuta Iwano, Kunio Itoh, Kenichi Takarabe, Shinsuke
Kunitsugu, Yuzo Furukawa, Takashi Sugino : Application
to White Light Emitting Device using Carbon Nitride
films, 20th European Conference on Diamond, Sep.6-10,
2009(Athens, Greece), P2.8.04, 2009 49 H 9 H
(BF2)  The possibility for light emitting devices using
carbon nitride (CNy) thin films has been studied. RF
magnetron sputtering apparatus has been used for the
formation of CNj thin films. In this case, CH, is used as
the source of hydrogen in order to investigate the effect of
hydrogenated CN, for
photoluminescence (PL) measurement of the film grown

luminescence. The

by RF-sputtering shows the red-green spectrum, which
can not be observed in the film without hydrogen.
Together with the X-ray photoelectron spectroscopy
(XPS) analysis, it is concluded that the red-green peak
originates from the level relating to H atom.

FEAEE, SEAERHL, AERARER, NEERRE, AR
K, {PERMH : T LEDZHIELZRF Ay %
TEE I X D AKECE bR FEHERE O ERLZ B3 5 BF2E,

55 60 [ » 1 BIH P P E S A RS, G
5 12-10  p. p. 175-176 (& BN K, 2009 4E 10
A 17 H

(M3)  R/G/B® 3 FAOFRNNATHE/ /Ny R
EE AT HKRBICELRFEREZ >V 3 HR BT
EL., ZOXRFOFREZIE L, Rk EIEIRFE
ANy BIETE I o, RIGH AL LTERE A
BUTALRTEFER LIESGAE. £O 7+ LIzt
VAIIRIGIB OYREEITH TW N, 2RO TG
SREEIX8 N o To, — H RIS T AT v T BN
T 5L, BHMEITRS Ro TN FH AT MO
FEORKITHARTL R o tz,

SEAEFn, JESREEHE, PrARNZL, RWEAEAR, Ot =
A, {REREAEE : CuGaAlsS, HIEIC L2 HFEBNKETO
TS, 25 60 [AIFEA - (HHRBE P P E DG E G K
2, hEE S 12-12 p. 178 (KRBT KE), 2009
£10 417 B

(W) FOERNEHETEZBIE LT Gads F EIC
CuGaAlS, DE kA l=, BRI REREE L
JE9 CuGaS, ZZVC VDIETIER L, Zd LIz Al 7%
BHLUTEWIR AT = L1 XY CuGaAlS, 123 5 ik
ZR =, XRD ORIE LY CuGaAlS, DE TE TV
HONWMERENT-, I Y — KL xt o 2AOHEIESR
BCIE, 430nm |2 B — 7 & H DEEANNFOL A R T X
77

SEAEFO,  FEAIESE, GHERHOR, e SR, AR
X, BIRERE, M-, FERERE 0 =0RFEEE
D FAOIENHE A ~DI S, The 11" TIEEE Hiroshima
Student Symposium, FEHFE = B-01  p.p. 62-64,
2009 4E 11 H 21 A

() Z{bEHEA ECR 77 X~ CVD (5T
Si AR BIZERE Uiz, slEAT AL LTI, 7va,
BFRAXUHAEHN, AX T AOTEE /T
A= L UTHREFHNE L OB Z A=, & OREHE,
AR UHADFEEENTHE, 7+ MLIxty
AZPEIZB O THROFEAHEINT 5 2 L BRI
770 EFOEHE T 350nm 800nm OFLPH L A2 . A
MSEREIR &2 B R— LTz, Lo LEGERO R
MR D7, RETABROREENLETH
2o

SRR, STAEFNHL, NERERRE, GEERAOR, OtE =
BR, M biEZ, SRR, BIRERE, Mk, #
BRERE - KE (=R F L WAL EDORZ
\ZB89 %452, The 11th IEEE Hiroshima Student
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Symposium i##HE S5 B-02 p.p.65-68, 2009 4
11 H21 H
(M) KB ELRFERZ > U 2 U FR BT

EL., TOfMH%E, 74 b3 zt/x\ﬁ/—b
VIR UA WIRE. XBEE O EE W
T, EREIZIR F AR ZETB I o7,
FOSHT AT VT 2 LR 0WGE. dRES
DON/CHIFREL 2D, RURE Y v 7Rk 5
ZENHEREINT, TN LIESE.
REFEFERIEICH Hbhiz, Ziud XPS OJlET
CNsp’ RHIMLTWAZ ETHATELZEERL
77

EBEEHE, YTAZL, RIEAETR, {RERBIRE : CuGaAls,
OHEEL ED~OSHIZEET 58828, The 11" IEEE
Hiroshima Student Symposium if {# & 5 B-03
p.p. 69-71, 2009 4 11 A 21 H
(%%)(mm%ﬁh*m%m&%ﬁm%ﬁ%%:
AN W~A a7 T4V, XBREPT RO
y—hw\zt/xf%®%ﬁ%ﬁmtoﬁﬁ&
B C VDIETIERL L 7= CuGaS, D 1T Al #7835 L CH
, S T AR TEVLER Z fifi L CuGaAlS, 1295 HikE v
7o XHREHTOREE, Cu(Gal-xAlx)S, D — 7 3
RBINTENLL ORMEOE— 7%ﬁntoﬁ/~h
VI 2 ADORIEREFTIE 430nm DRI EIEIZFE
KD —2 "R BI,. ZH LY CulGay, shly. ),
DBNER SN TND Z LR TE -,

Tadashi Kozuno, Kunio Itoh : Study of White LED using
Amorphous Carbon Nitride deposited by RF-sputtering,
2009 Kosen Convention Record I.LEE.Japan p.p.25~26

(PR FEERESR), 201043 H 6 H

(#F%)  The photoluminescence (PL) of a-CNx:H thin
film synthesized with RF-sputtering has emitted
white-red light. In contrast, a-CNx:H thin film
synthesized with ECR-plasma CVD has
green-blue light. In this study, we tried to mix two thin

emitted

films synthesized by both RF-sputtering and ECR-plasma
CVD. The PL spectrum of new type double layer
a-CNx:H thin film was different from the simple sum of
initial two PL spectra. The blue radiation was strongly
enhanced. The color rendering index of this new type
layer was as high as 81.8.

B, WHAIEE, AHE—  EREEY AT A
B OB, R 2 1 B FEEPE LI R
2 EEIEEACEE No. S10-5, 1-101-104, 2009 49 H
2 H

Parad

5

5248 (2010)

(WME) RNUu—xL 7 bo=7 AFEEOHK - 1=
BT 2 ARV Y AOF T, BEREEREICD
WCHEE L7z, ERRERIEESE (IEC) ok ZER
2D 1-D>ToH D SC2F NEEEIEH 2 W ->THY |
BN EIE B 2 MG &3 D H IO W THEFR 7
IRENZ R LT\ 5, F72, 2008 AEICHTEE S FE
FAZB 2 TC115 & OEH#EIZ O T, ZORE R

~7,

W, HILER, EAKEXR, HEEL, KEpE
, :%ﬁ%% MR DRI E Z 7 D
*ﬁ@ﬁ’ ET BN A5, A WA
SHESGHE 60 [FHEA KL, 2009 4 10 H 17 H
%ﬂ@ CCLATWEE DNy 7 Z A4 MR E LCff
HanTky, 6725 @MEmb, fombiibn
ROLNTWND, ZORERIRNOFTT v FOETE
WaEmDDLZ LIIEFICEE TH DL, 7T HER
M Ens & Tﬂénfwémﬁi#ﬁ:ﬁ
YL TWL, FLTREZIZIIATADHLDREICKE
1TT5ETHRIND, KEN ﬁfbfwé&%&ﬂ
lpol-bx T, BROBEREREDLSIC
RAHMMERET D EIFIHEFICEETH D, &%z
bivh, ARFEETIL, aﬁ*ﬁﬁ/hkif}%ﬁﬂﬂ%”

i

=

|

g3

7

%>H

H

Tz & & KROF T EMOBFERRRIC KT TR
%ﬁgiﬁﬁéﬁ%ﬁmt®fﬁ%¢éo
TADAO UETSUKI, YUKI GEMBA , TAKASHI

KANDA : A study on the influence of operating circuit on
the position of emission point of fluorescent lamp, 62nd
Annual Gaseous Electronics Conference , Saratoga
Springs, New York, p.47, October 20-23, 2009

(B =)

driven by high frequency are very popular for general

High efficiency fluorescent lamp systems

lighting. Therefore it is very beneficial to be able to
predict the lamp’s life before the lamp dying, because
people can buy a new lamp just before the lamp dying
and need not have stocks. In order to judge the lifetime of
a lamp it is very useful to know where the emission point
is on the electrode filament. With regard to a method for
grasping the emission point, it has been reported that the
distance from the emission point to the end of the
filament can be calculated by measuring the voltage
across the filament and the currents flowing in both ends
of the filament. The lamp’s life can be predicted by
grasping the movement of the emission point with
operating time. Therefore it is very important to confirm
whether the movement of the emission point changes or
not when the operating circuit is changed. The authors
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investigated the difference in the way the emission points
moved for two lamp systems which are very popular. One
system had an electronic ballast having an auxiliary
power source for the heating cathode. Another system had
an electronic ballast with no power source, but with a
capacitor connected to the lamp in parallel. In this
presentation these measurement results will be reported.

TADAO UETSUKI, MASAO FUIJITA, MOTOHIRO
SAIMI, HIDENORI KAKEHASHI : A study on the
ignition of inductively coupled electrode-less lamp,
62nd Annual Gaseous Electronics Conference ,
Saratoga Springs, New York, p.48, October 2023,
2009
(L)

first electrode-less lamp operated at 13.56MHz was put

Almost twenty years have passed since the

on the market. Since then, it has come to be expected that
the lumen output and the efficiency of these lamp systems
would be improved. The present electrode-less lamp
system operated at 135kHz has higher efficiency and
output than the high pressure mercury lamp system which
is very popular in the market. However, the ignition
mechanism of the electrode-less lamp has not yet been
completely worked out. To grasp the ignition voltage and
time is very important for designing this lamp system,
because these influence the cost of the system. The
authors investigated how to reduce the ignition time. With
regard to the ignition for magnetic coupled electrode-less
lamp, it was reported that there are theoretically two types
of ignition, E-discharge and H-discharge. However, the
definition of the ignition actually is regarded as the time
when the H-discharge occurs. The authors observed the
starting state of the electrode-less lamp and found that the
performance of the circuit influenced the transition from
E- discharge to H- discharge. The large current is
necessary for the smooth transition from E- discharge to
H- discharge right after the E- discharge occurs.

TADAO UETSUKI, NAOKI AOYAMA, YUJI TAKEDA,
HIDETOSHI YANO, OSAMU FUKUMASA : A study on
the relationship between CCFL’s characteristics and gas
pressure, 62nd Annual Gaseous Electronics Conference,
Saratoga Springs, New York, p.48, October 20-23, 2009

(M=)
output and efficacy of the cold cathode fluorescent lamps
(CCFLs) used for the backlight of LC-TVs is always
expected. The lumen output and efficacy can be improved

A continuous improvement in the lumen

by controlling the electric field intensity by changing gas

pressure. Therefore it is very important to grasp the
relationship between the CCFL’s characteristics and gas
pressure. The authors investigated the influence of gas
pressure on the cathode fall voltage (CFV) and the
electric field intensity of the positive column. The
measurement results show mainly three points. The first
is that the CFV of the Ne-Ar lamp reaches a minimum at
5.3kPa, while the CFVs of the Ne-Ar-Hg lamps decrease
with a rise in gas pressure monotonously. This difference
is caused by the variation of the sheath thickness arising
from the presence of the mercury. The second point is that
the CFV of the Ni-electrode lamp is higher than the
Mo-electrode lamps’ whether the mercury is present or
not. This is caused by the difference of gamma
The third point is that
the electric field strength increases with a rise in gas

coefficients between Ni and Mo.

pressure whether the mercury is present or not. This is
caused by the increase of the elastic collision loss
between electrons and atoms

TADAO UETSUKI, Akira Matsuo, Katsuyuki Morii,
Hisao Hatanaka : Study on a new material to replace the
thoriated-tugsten electrode , The 12" International
Symposium on the Science and Technology of Light
Sources (LS12) and 3™ WhiteLED (White LED 3)
conference, pp.215-216, July 11-16, 2010

(#£%%)  Thoriated-tungsten (ThO2-W) is popularly
used for the electrodes of a super-high pressure mercury
lamp, or for arc-welding, because of its excellent
performance as to the electron emission. Because it is
radioactive, however, a new material which can replace it
would be desirable. We have attempted to find a material
to replace ThO2-W as the electrode. We have found that
neodymium oxide or samarium oxide made under certain
conditions produces encouraging results.

APER, REABER - &ILBEE L7 OWRINESR
RAZNE, Rk 21 FFEER - (HHB Y2 P ESGH
WAKS p.323, 2009410 H 17 H

(BEEE)  ABFZECIE Y123 A2 OZ2fLIC#EH L.
~ A AT —H R K DA TR LR 2 E L TR AL
CHWHROEBRAEFHE L CE -, TOMRE, 2240
MENEIRERBRIZEDHBHDENEZ O, LR
fIAmE B35 2 Enbnotz, &2 CARNL LY
T UNEBETCa—T T A LTk gEIL
EAHEL, WAEREAFELHIETL N T
72o T OB EMARNDEERE LT,
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Shigeyuki Nakamura : Preparation of CulnS, Thin Films
by Spin-coat Method,
Science and Engineering Conference and Exhibition
(PVSEC-19), CIG-P3-10, 11th Nov. 2009, Jeju, Korea.
2009 4F 11 H 11 H (Abstract Book p.258)
(M%)

successfully

19th International Photovoltaic

High quality CulnS, thin films were

obtained by cost-effective spin-coat
technique. It is found that stoichiometric films obtained

from the solution with Cu/In=1.7 have good crystallinity.

T. Yamaguchi, Y.Asai, N.Oku, S.Niiyama, T.Imanishi
S. Nakamura : Preparation of Cu(In, Ga)(S, Se), thin films
by sequential evaporation and annealing in sulfur
atmosphere, 19th International Photovoltaic Science and
Engineering Conference and Exhibition (PVSEC-19),
CIG-P3-29, 11th Nov. 2009, Jeju, Korea. 2009 4f 11
H 11 H (Abstract Book p.267)

(=)
gap in the range from about 1.0eV (CulnSe2) to
2.5eV (CuGaSz) by increasing the Ga/(Ga+In) and
S/(S+Se) ratio from 0O to 1.
Cu(In,Ga)(S,Se)2 thin films are one of the
promising candidates for absorber materials in
We
proposed a new process using a vacuum deposition

Cu(In,Ga)(S,Se)2 possesses a direct band

Therefore,

single-junction and tandem solar cells.
apparatus with three evaporation boats, which
was the sequential evaporation from ternary
CuGaSez and CulnSez compounds. In this study,
we have fabricated Cu(In,Ga)(S,Se)2 thin films by
sequential evaporation from CuGaSe2, CulnSe,
In2Ses and GaszSes compounds and then annealing
in H2S gas atmosphere for photovoltaic device

applications.

Yoji Akaki, Yu Kawano, Shigeyuki Nakamura, Keita
Nomoto, Tsuyoshi Yoshitake, Kenji Yoshino : EFFECT
OF ANNEALING FOR IN-RICH CUINS, THIN FILMS
PREPARED BY A VACUUM EVAPORATION
METHOD, 19th International Photovoltaic Science and
Engineering Conference and Exhibition (PVSEC-19),
CIG-P3-31, 11th Nov. 2009, Jeju, Korea. 2009 4 11
H 11 H (Abstract Book p.268)
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In-rich CulnS2 powder by the vacuum evaporation

CulnS: thin films were prepared from

method. After the vacuum evaporation, the films
were subsequently annealed in air or HaS
atmosphere from 250 to 500 °C. Structural and
electrical properties of the films investigated in
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detail. The films examined by XRD, EPMA, SEM
and Hall measurement.

Yoji Akaki, Kyohei Yamashita, Sigeyuki Nakamura, Keita
Nomonto, Tsuyoshi Yoshitake, Kenji Yoshino : EFFECT
OF H,S ANNEALING FOR AGINS, THIN FILMS
PREPARED BY A VACUUM EVAPORATION
METHOD, 19th International Photovoltaic Science and
Engineering Conference and Exhibition (PVSEC-19),
CIG-P3-32, 11th Nov. 2009, Jeju, Korea. 2009 4+ 11
H 11 B (Abstract Book p.269)

(BEZE)
evaporation method. The XRD patterns indicate

AIS films were prepared by the vacuum

that the AIS polycrystalline films are successfully
obtained by annealing above 250 °C. The peaks of
In203 crystal detected from the films annealed in
air are not detected from the films annealed in
H2S. We find that the films become close to
with
temperature, the films annealed at 400 °C become

stoichiometry increasing annealing
In-rich. Maximum grain size of the samples is
approximately 2 um. The films annealed in air and
Hs2S indicate n- and p-type conduction, respectively,
by Hall measurement, indicating that silver

vacancy exists in the films.

PREZ  BATEIC K D CulnS, BIEOER, &Y
B R L0 RIEHEM BHIFJE & 2009 4G % 0-05,
2009 4E 12 A 12 A

(W) Hraxg T4 NEEERO -2 THD
CulnS, (X, 10*FREED K 2RISR E & 1, eV @
B IR A FEO 2 &0 B KR OEWINE & LT
HHFINTWb, TNETEEERELES L I—
P —Z AT 5 5T 12%FEE OB BB 5 5
TW5, A a— MEZ, Wi FECTRETX
HDOT, WD TR R Ml Th b, ZNET
GROT 7T UM ERCCTHREL CEX 2R, Zh
S OMEHI B EM 2D T, S5 5K A M
Z B U CRBHIERSE 2 V5 Z Lz Lz,

RO, M —, PREZ, HEfel], BARK,
A — 2 —oy ARy IR L B8k )
T A REEBEOERLE X OESAOREM, FHH E B
e W ] S e | L X A 20 2 R 2 1 AR
RS, 20104E2 H 7 H

(BE=2) AHFFED BIL, B -FeSi, DIERLE A Hf
S L, ERBVERE O ) b A 5 A R R A 1R
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~ORA L E TR 2 Z LI K DRI L |

LAt B -FeSi, 2155 Z L NHNKT, Tz, BV
2K o CRELOIRIURLZUET 5 2 L AR,

HAMER, =AENE, hREZ, ALK ANy
HZIETYERL U728k U o REBEOEVEZNE,
I Sl D (] S v L s DX Y I BT 20 2 S
2 1 HEEMGEES, 201042 H 7 H

(BEE)  $kv U VA REROEGEE ) — IR =R
PEEHEL, TN DBy 755 E kDB &
17.84 [uV/ClTH o=, B VP A ROE—y
JAREITHY 350°CIL Y TE—7 BN ELND Z &N
HNTWDN, HERBENS b—% LR & DIRE
7% 400°Ci0 Y CEGEE N ANTHEINT 5 Z L 2 HERR
TX7,

RO, M —, PREZ, HEfel], BARK,
W —, fEiR s, 2B M2 —7 > B
KAy ZIEIZ L D B-FeSi, HIEOIFERE LUOES
%ﬂﬁ B HEEFSREAE SR T AERE 1 5 [H
AW FHHESC — 4, 20104E3 H 10 A
(2)  FTSEEOREIERB LT —F v b O
ETRTDHZ LTIV A RERBEOFRKL
DOFFMEEE) LTz, C-V RIEIC X 2 O FEAR O
%\@ﬁﬁﬁuiofiﬁég%ﬂﬁwuiffﬂ
STNDZ ENbrole, S%ITR—RENEZ
1TV, B-FeSi2 OERMIFHELZ L VFEL <FHRTH
TPETHD,

SATES, AUARREE, hREZ, AR, M
— 0 AR HETERL U728k U Y1 REROE
B, B EHEE TS BEESGH FAESE 1 5
FASHIEREMES C—5, 201043 4 10 H
() #kv U Yo NEROEEEE ) — 5 225
HEREL, TNLDE—Ry 7B ERDD &
17.84 [uV/CITHHoT=, BTV H A ROE—X
JAEBUIR 350°CH Y TE— I N ESND Z LA
SNTWEN, HERRENS b—X LR & DIRE
75 400°Ci0 W CTEMVEBE AN AICEINT D Z & AR
T&ET,

RARTEZ, TR, hfRtEZ, EHAIK, HHE
T BZEZEEIRIC L 0 ERL U7z Ag-rich AgInS,
OEBGLBE D2 5 57 [BISH YRR FEIRE A T E
2 17a-TE-4  GEHE THZE pl4-148 (2010 & K

), 20104E3 H 17T H

(BEZE)  Cu(In, Ga)Se, (CIGS) B AMEEMD & 572 %
BN RSGED T2 D—>D IR KEh D &
T LMENRZET B, CIGS RAMGEM E DX T MMl
Wi, N R v 7O T ERDOREX S 2EET
L&, AgInS,AIS)MEINFETH D, T TH~A
%, Ag/In L2310 OHIEEEZ AWT, BZEAE
FEIZ LV AER U 7-ATS RO BB O RIZ DT
MR EIT->TE T, ZOREHE, H2S 1 T400 ° ¢ T
PO % = L TREOALS MEAMERTx L 2 L
BWE L TE, ARN%, H3EEIOAg/In tbE
Ag-rich & L7=BITER L 7-ATS EIEOELE D
N OWTIHE LD T, ZOREIZHOWTERE
T 5,

N. Yasui, K. Kametomo, K. Takarabe, H. Fujioka, J.
Hayashi, R. Yarita, S. Nakamura :
Physical Properties of Single Layer Iron-Silicide Films,

Preparation and

Asia-Pacific Conference on Semiconducting Silicides and
Related Materials Science and Technology Towards
Sustainable Optoelectronics (APAC-SILICIDE 2010),
[24-P13], Tsukuba Japan, July 24-26 (2010), 2010 47
H 24 A
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iron disilicide,

To realize optoelectronic applications of
B-FeSi2, the

required.

precise  electrical
Unfortunately, the

subsequent and comprehensive Hall effect analyses for

characterization is

both of p-type and n-type B-FeSi2 thin films have not
appeared up to date because the B-FeSi, thin film is
usually grown on the Si substrate and the substrate effect
of Hall measurement discourages the precise analysis of
that because of the artificial subtraction of the substrate
contribution. The reliable experimental way for this
separation is the comparative study of Hall effect of the
iron silicide with or without the Si substrate.

S. Nakamura, Y. Marumoto, M. Mimura, D. Sugiyama,
T. Kittaka, K. Kametome, N. Yasui, K.Takarabe :
Thermoelectric Properties of Sputtered Iron-Silicide,
Asia-Pacific Conference on Semiconducting Silicides and
Related Materials Science and Technology Towards
Sustainable Optoelectronics (APAC-SILICIDE 2010),
[25-P16], Tsukuba Japan, July 24-26 (2010), 2010 4= 7
H25H
(=)

for oxygen included iron silicide thin films prepared by

The thermoelectric properties are investigated

FT dc sputtering. The highest Seebeck coefficient of
17.84 pV/K and Z of 0.12x10> K™ are obtained. These
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values are lower than these for bulk FeSi, thermoelectric
devices. It is, therefore, needed to improve thermoelectric
properties. For this we intend to optimize preparation
conditions, such as deposition power and pressure.

Wan Nor Dalila binti Wan Mahmood, Siti Nur Ain binti
Mehat and Kimihiro Nishio : Analog Motion Detection
Circuits Using Simple Edge Detection Circuits Based on
the Vertebrate Retina, The 9th International IFAC
Symposium on Robot Control, 2009 49 H 10 H
(=)

circuits

We proposed novel analog motion detection
based on the vertebrate retina, which is
characterized by the wide dynamic range, low power
consumption and compact structure. The simulation
results with the simulation program with integrated circuit
emphasis (SPICE) showed that the proposed circuit can

generate the motion signal.

TR, (RHZRME, TR, PR R
(AT E S RS %Eﬂﬂ@%%& aARy b

A, BARMRERTS 619 FaERE, 2009 4 9
H 26 H
(W2  ZhFE T, MBI FATE X EFHRE 4

K357 1 Metal Oxide Semiconductor (MOS)
BFRIENRBRINTWD, ARBFETIE, MEEICE
NIED TNV RE E R A ER L, Z2h i a R

MIHEHT 22 2R A7z, ZUcX v, B
HIEIE 2 AW AR RV AT DB RET L2 %
HROE LT, AR CHEE LT AT 22K LT
52 LT, IS U AV B & B R T
nRy hEY g R0 ﬁ/XTAﬁ&®éiéiﬁ
Sy CHATCE S LI EN S,

Kimihiro Nishio, Taiki Yasuda, Takanori Tomibe : A Basic
System Using Simple Analog Motion Detection Circuit
Based on the Biological Vision System and Mobile

Robot, 18th IEEE International Symposium on Robot

and Human Interactive Communication, 2009 49 H
30 H
(£Z)  In this study, we proposed a basic system

using the simple analog circuit for motion detection based
on the biological vision system and the mobile robot.
The test circuit was connected with the microcomputer
introduced in the mobile robot, and the motion signal was
input to the microcomputer. It was clarified from the
measured results that the motion detection circuit can

control the mobile robot.
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BRI, SOk, TERAH
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(BEZE)  AWFZE T, RO REREIZ DWW T,
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ITEBRRER LY. BAICEIET A Z LR bh ol
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%«%Ab Iz
- 15 TR B

B, Yook, HEAH IR AT ALK
DL FIRENMBRE D 7 FI ¥k, The 11th IEEE
Hiroshima Student Symposium Ff{E%E = B-04, 2009
11 H 218
(B2 BER VAT M-S FIRENMEREZ A
THEFRIEEEZLZ L, BEL LRI, SPICE
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B 2R AT LMD BRI & A DY
52 LT, MERBHBEIMNANLET S & THLWIRD
NEZBRCRE L, 28095 2 & AEEIC
hHEeEZXLND, HISS REH VBT — a3 v
B, HISSEFHMEEZE)

Takanori Tomibe, Kimihiro Nishio : An Analog-Digital
Circuit for Sound Localization Based on the Biological
Auditory System, The 15th International Symposium on
Artificial Life and Robotics, 20104-2 H 6 H

(=)

circuit for sound localization based on the biological

We proposed and designed the analog-digital

auditory system. The proposed circuit is characterized
by the simple structure, high speed processing and the
low power consumption. The measured results of the
test circuit fabricated on the breadboard showed that the

proposed unit circuits can operate normally.

VINEERE, I\NAKRFE, TEIE, LAE: 7ot
VAT DTG LTz X7 g 2 ABRETY CMAC-PID il
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HHE—, I\NKFFE, TEIB, [LASE : #EEE
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FXEE, BT E WA 2 R S i L IR
WFZe4, 2010452 H 7 H

(BEZE) AR CIX, WEEZ 25 % GPC HIIOEE N
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BERELND X HICELET VI Y X A (Genetic
Algorithm:GA) Z FHWCH#ET 2 HIEIZ DWW THEL
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HEbLETETELRET D,

KHEA, \NKFEE, TFTEIB : ELOHREFEL
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BRFERTEME 2 FmEFEERR,
5/Mar. /2010.
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I\KRFESE : HIEPEREIHIZ -3 < PID HIHROKE
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Kazunori HOSOTANI : Effect of the Oceanic Water
Intrusions into Kagoshima bay in Japan on the Water
Quality derived from Satellite Images and Public Water
Monitoring Data , Proc. of the 4th International
Engineering Research Conference (IERC2010 in Cebu,
Phillipines), 2010, pp.42-45

(=)

intrusion into Kagoshima bay in Japan, known as the

The periodic Kuroshio Current brings a water

‘Kyucho’ phenomena. This oceanic water intrusion
influenced by the Coriolis effect intrudes with about
20cm/s. It is assumed that the water quality in Kagoshima
Bay is affected by this phenomenon. However, even
though the influence on the water quality by intermittent
oceanic water intrusion is critically important, there is not
enough information known about because it is difficult to
observe this phenomenon, which occurs over several
weeks. In this study, effect of these oceanic water
intrusions into Kagoshima Bay on the water quality was
estimated by the satellite images and water quality data
collected by the local government.

HOSOTANI, Kazuhito MISHIMA : Wind
Energy Observation of the Traditional River Traffic

Kazunori

System “Takasebune”, Proc. of the 4th International
Engineering Research Conference (IERC2010 in Cebu,
Phillipines), 2010, pp.62-65
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The characteristics of wind energy at Wake
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city (in Okayama Prefecture, Japan) beside of Yoshii river
were observed. The traditional river traffic system
‘Takasebune’ has operated since 1600’s to 1930’s going
upstream with wind sail in narrow and twisty river course.
This suggests that there was enough wind power to push a
Takasebune ship (15m length) upstream, and that some
areas along the river course will have stable and strong
winds. This study focused on the yearly mean energy
values of wind speed around a middle stream area in
Wake town.

M.Takeishi, M.Yui, T.Kobayashi, F.Tsuri : Development
of ultrasonic sensor for under-sodium volmetic inspection
Proceedings of the 18th
International Conference on Nuclear
(ICONE-18) May 2010, Xi’an, China
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inspect heat exchanger pipes in FBR plants. Low

of heat exchanger pipe,
Engineering

Under sodium sensor has been developed to

temperature diffusion bonding method was selected to
bond piezoelectric element and thin stainless steel plate
together for the boundary between piezoelectric element
and sodium. Under sodium test has been made to verify
the detection ability of the newly developed volumetric
inspection sensor. Under sodium tests obtained that the
sensor could detect 20% depth EDM slit in outer and
inner surface of Imm thickness pipe wall.

H.
simulating

T. Kobayashi, R. Valizadeh, J. S. Colligon,
K. Morisato : A method for

thickness distribution on curved substrate during c-BN

Kanematsu ,

coating with ion beam assisted vapor deposition,
Proceedings of the 18th International Vacuum Congress
(IVC-18) Aug, 2010, Beijing, China
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vapor deposition was presented, which can be used for

A simple model for the ion beam assisted

predicting the thickness distribution of c-BN films coated
on curved substrate mainly being waved. Using an
empirical boron resputtering yield, it was estimated that
for static coating c-BN films would not be formed at the
incident angle of more than 40 degree. These results were
well consistent with the experimental results.

INGKERER, fEHEIL, BAMEY, HRFHIT B
P BRI EE & D BE ST EARIC B9 B AF5E (2
1, V=7 ZRIROBUS DTSR, FH B Bl
5 v L SR | L i DE R A ZE 2, 2010 4F 2 A,
At THEm AR pp. 19-20
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evaporator for large scale vacuum deposition equipment

Thermal stress generated in a graphite linear

was evaluated, and optimization of the configuration was
studied to prevent the evaporator from fracture. The
thermal stress was calculated to investigate the effect of
the parameters on the stress using a Finite element
method (FEM) code which can handle thermal elasticity
and geometric nonlinearity, then regression equations
were formed by multiple regression analysis.
Consequently, optimized configuration and dimension
was determined and the validity was testified by the

confirmation calculation using the FEM analysis.
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TUABFET D, 20T s 7 huwbEi2, K<
WHILD C ERBICE D2V T2 A LE 7 1 7T A
DOAERKIZEL Y FHLA TS, FRETRDY BSERL LR Dy > T2 3,
NS RLVEIESE S EZAETIEITER,

KHE : to [Emicxd 280] —a3—m o
MNHESHKIE 2 ROEHEDH > T—, A XV RAEE
WF7e4, 2009 410 H 9 A

(W) A F778EIZBIMNL, ZTO%OEHEICE
WCHEREERBREZRZ LA XY RETH -T2,
FRICEMEICRT T 2R AR D, A ZRENE T
oo TDOOEDTHLIEMOAHENOLAE LT ED
JWFES,  TAEMICXT 28R BREINTZS—A
IR T 200G, BEAITHDORTWD, Z£D
WL 22 COFEEREEL T, WL,

Naoki FURUHI : How many basic collocations to acquire
are used in the movies? The Association of Teaching
English Through Movies 16th Annual Conference, Aug. 8,
2010
(B=2)

basic collocations to acquire are used in the movies. The

This research attempts to clarify how many

basic collocations here are Koya(2005)'s high frequency
Whether
appear in the movies or not is analyzed with a web-based

verb-noun collocations. these collocations
application software named Eigo Kensaku presented by
ScreenPlay division of Fourin Inc. The findings show that
the movies can be used for teaching the basic collocations,
but that considering the efficiency from a pedagogical
point of view the movies must be edited to suit the

purpose.

Naoki FURUHI : Evaluating the validity of a word list and
collocation list for engineering students with PERC

Parad

5

52% (2010)
corpus, The Kansai English Language Education Society
2010 Summer Conference, Aug. 6, 2010

(BF2)  This research examined the validity of a word
list (Ward, 2009) and a collocation list (Durrant, 2009)
both for engineering students. These lists are compiled for
university students studying engineering having difficulty
in reading books or theses for engineering education
written in English. To evaluate the lists, a large corpus
named PERC Corpus of
Professional English) was utilized. Koya(2005) indicates

(originating in Corpus
that identifying the reality of usage of collocations by
native speakers of English is the first step to select the
basic collocations for Japanese learners of English. From
this point of view, word lists for engineering students are
suitable for the students studying engineering. The
findings show that the two lists serve as useful for

engineering students.

HHEED : BE DVD 20D 55T — % Z B0 3 51k
DOFCPR, IR FEEEHE R 7 [RIBAVE SGH R ES, 2009
#9H 26 H

(BEZZ)  BRE DVD 2D F 57 — ¥ ZH0 9 451k
WCOWTCEI L, BT 2008BMNTHD, FREIC
L, BARGBICE L, TR — X200 ME5 L E
FNCIEHTE %, LavL, % OBLE DVD (X, B
ZHRLLONEBYT, HEFEHE ~OIEHOFMEMEIX
HEIIBZ LN TWRY, DF D BLE DVD (T7 %
AT =& L UTHEFRIINO b TEHd, if
REZLDFHBAMELROTHD, £ T, A%
RTIE, ZO—FMIZIZED L > e FERHL, £
D XD IREEND D O LT,

M.Sato , M.Usui, T.Sakata , and
F.Shimokawa : NEW H-SHAPE SOFT TORTION
SPRING AND ITS MICRO MIRROR APPLICATION,
MEMS2010, Hong Kong, 1 February, 2010

(=)

which is soft enough to rotate the mirror but stiff enough

S.Uchiyama ,

This paper describes a new H-shape spring,

to prevent from parallel displacement of the mirror
toward the electrode. Four important spring constants can
be controlled by adjusting the seven structural parameters
of the H-shaped spring. This H-shape spring has a small
footprint, which gives us more freedom of device
arrangement and device integration. This paper also
describes the characteristics of micro-mirror array devices
for optical cross connect switches (OXC) that use
rotational deformation and wavelength selective switches
(WSS) with bending deformation as applications of the
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H-shape spring.

WEE  BEkE Lo RO BABEARZ EIZ O
T 1, 2, REEKMEH A 2 — CFEBER), 2009
F12 A

(W2 A%FT. REHEDS 1 L Eofskm -
DOBONIEEIT T2 b D TH D, HYEITHH S &
Z O EOBERREHhKR C oxt (S, 0) OfNET LT
1Tolz, WAHAERTH D 2 fisk P2 & i Ok
g BT A AREEP(p, g) KON, i OFEEHER - & dh
BRORZEENCEAT 2 AREE « 2L, Tz k
ST, TR —FESL SHOALb(S) % D IZHIR L7=5E
B o D) IZBIT DMl AR LTz,

REE Bk Lo BRORS IOV, B
4 [ LRI TS AR T A, 2010 4E 8 A
(W2 AFFT. REREDS 1 L Eofkkm -
DOEhEROS A . #hifn S & Z D EOBERAR SRR C
D%t (S,0) ORINET IV TIT o7 BRI/ ENEE L
WE SNDRED/INFEIRIEH 2 Th D —e 5 A 7 DOxf
DO AR EETH DIRE S E HWVTT
ST RERE TR LT,

=ERA, PIRE, [ EE e L oRE bR
78 (20 2) BEREHEEORE, 5 156 Bl R Y
7 A in Wb E, 2010 4F 1 A, FEEEELE p. 40
(W) SR REAEZ LIS =
Ot b, KPHB L, 8502 0Bt Kt
DRERE 2~ T, BV K 5 e mfE O 03
KCTHo=B+%3 6L L7z, 750, 780, 800, 820°C
DAIRE CTEFRRE P ALERERF R &2 28 2 TINE L 7=,
ZOFER, 780°CLL L DALER CIXBER & I b mifE
XM S 23, 750°CTlE, LR mAEITAADHIM L |
980 pRICARME L LR UEAEICERE Y . Wis L CTIT
< &) BD 5 FIHH LT,

MR, ERFH  HE CCD Z W= KIEDH|
B & AR, B 15 B BEY VAR Y T A in W
X, 20104F 1 H, #HEZEFLE p. 234

(2 B, BIIEHFICEA SNBSS %
W= RKED CCD PEBANC DWW THET 5, HH
CCD (SBIG ST-402ME) # W=t G H A HH1ET 5
M GALEE . B ORI X DA EmEE D 5 OFE R OS5
FE, IR K OVERRIC X 2 RIROF i & Bk H H
FERIZOWT, 74 NF—DENWEEBE L5 L
EEKEAITO, BIHEIT M4 7 LB ~28, NGC188

£ T

\ 2

Do Bl&EHEE . srtds (SBIG DSS-7) Z v
HNZ KD AR VgD RITRE.
v BTt e EDFRATIZ OV TREE R & &

o
N
W 8

QW 4B
‘ d\

MR, ERFHT - A CCD Z AW 7= RIEDOH|
S - Ay YEBLRI, PRk 21 AR EEFHRI B B s B E S
H e L X EHAIIEIARIE S, 2010 45 2 A, GEE TR
4 pp. 7-8

(BEZE) 2009 4F 3 A, LSS KEBH O
DRIEDEAN ST, ARRE CITHEILETORICE
& % O D JDEELHT & 45 Bl o FEIZ OV T
T 5, WH CCD & A=k BB 4 i (£ 3 5 [ L
OB DG X DA > B OFE R O ZERNE
HR X DB & 2 RIKOHE i & Bl o R S RIS
WTC, ANV E—DENEEE L] & ERE1T
Do

LR ], ERHFHHZ  KEBWT AT LOMEEL
R[RENEHROFAG, Rk 21 4 FEFH B B g5
SCERHE L X E R AR E 2, 2010 42 2 H, BT
% pp. 9-10

(BEZE) AR TR, KEBIHEZEEAZFIH L TR
BT — 2 BT LR8I AT LAEERET D,
Fo, A==V EHANWTU T NE A LIEBTD
KERULOFERL, BfFT —2 2T L, MEDT
EOHBICBIT 2K[GRNDOECE RS 7T 7 DIE
K EEE BIET,

LRFE ], ERFEZ  HILEFICB T 2 K[ L8
AT LOWEEE, B AR T U E AR 40 [F
SRR B AR ENR IR R FHIH S, 2010 4F 2 H 24 H, #IH
HIRILE p. 329

(BEZE) 2009 4F 3 A, HELS SIS RIKBIH 21T 9
FERXNEAN S NT, AR TIEZNCEE LT, &
SGHEPEEORBE Xy N7 REBICLDRSET
— X2 OEGEIT7 9 KEB Y AT DS LT,
T, BILEFICBIT 2 RBRNERET HH— L4
R=VEEfT 5, ZZTIE RET—ENT v
n— REND ERBRHCY TILE A A TRENERAE T
B2z, BEOEEOMMIZE T DK G0N
DEAE T T 7 TERL, BETHEEHIET,

mHDG, ERFHT  EILEmFEITBIT 2 RiKkom
Hrcep | - S3oL@liEl, Bk GP TRYE Try 72 70
B ) SR 21 BRRE R AT TR EHE R S R =,
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(BEZE) 2009 4 3 H, BHFEARIZ L0 B L&
RKEBI DT DLEE - RN EASNTZ, Fiz,
RIXFEEETHIZD, SFE L~ X WHIBIEK O
INBRREIE TRIFBIHIE — B b ARKDOT Y LA —
G5 EEFEE L, S5, BUAEICBONTHER
SCFEOEE IR AT, T F 2 T OSENS D
B EmZ B L2, AR TR, SiF0 %=
#% Meade LX200GPS—35cm f, 31 CCD /7 A SBIG
ST-402ME. %3 Y% SBIG DSS-7 % Fuv 4 JHSEELE| & 4
HEBROFEEZRE-T-, BEXREE LT, HbE#E
BRI EBA 2 M4 (7 e ~2 ) B8l
M82 DIEENFNITZ 21 O Bl T — 2 DA RIKE T
DFEHE - FELZ R H L7,

FE A4, BEFIIEFA : On the Punctual Hilbert
schemes for rational plane curves with a simple
singularity, fREGRMIFH A& I — (FERERT),
2009 & 12 H
(%) BERHMCEmEREFECH D AR E6 B,

E8 o> 3 FEFH D52 FIZATHET % Punctual Hilbert
scheme |ZBI3 25 HE 7 EZE . FRIC A BIOM 72 BAK
1 % F TR L7,

FRRS D5 A0, EFITESL : V- dh AR o> HLfURR 5 Al 23
D r MO AL h AF— A T, BT S =%
£ (WEKRY), 201043 H

(BE2E)  BEREAMFmi#EECcH 5 AR, E6 T,
E8 B> 3 FEIHDRF R MIAET 5 r D B ~UL K
AX— NMIET HREFIEE . FRC A BIofiHE e B
A5 2 FN TR L 7=,

FET A, TEMIIESL : Punctual Hilbert schemes for
monomial plane curve singularities, 7 7 o4 1%
ok mrptste s (BWERFRIRMEH F v /3 %),
2010 % 3 H

() BEREMAEEEhEEECH 2 AR E6 Al
E8 M o> 3 FlH Dy e SUTATHET % Punctual Hilbert
scheme |ZBH T H R RAE R A REK Lz, £z “HIHd
MEEIATRES % Punctual Hilbert scheme |ZEERIT
bux, FEAHTHD” Lo THEERE LT,

A, JEFRIESA : Punctual Hilbert schemes for
monomial plane curve singularities, HA&REIFE

R (BISKRYT), 201043 A
(B2 BEAOHAMCmE AR CTH D AR, E6 AL,

Parad

5

525 (2010)
E8 YD 3 FHIH D R S T ET D Punctual Hilbert
scheme (ZPHT 2 5HERE R 2 £ LTz,

MBS, EMIESA : Punctual Hilbert schemes for
monomial plane curve singularities, ¥HEIL{GE%E
il R 2y b (BILTLESEFFFR), 2010
#8 H
() BEREMAEEEh#ZECH 2 AR E6 Al

E8 M o> 3 FlH DRy 5 SUTATHET % Punctual Hilbert
scheme (ZRHT DHERAHE Lz, i “HIEH#HR
HAIREd 5 Punctual Hilbert scheme I1XEERI CTdhi
X, AEHOTHDL” LW TIEEZBEEMICHR LT
R AEE L,

Hilbert schemes of
r-points for irreducible plane curve singularities ,

Yosiki Soma, Masahiro Watari :
International Congress of Mathematicians 2010 (at
Hyderabad, India), 21 August, 2010

(Bt 1 gave a presentation about Hilbert schemes of
r-points for irreducible plane curve singularities. In
particular, we mainly studied Hilbert schemes of r-points
for simple irreducible plane curve singularities, A-type,
E6-type and E8-type.

AR-AERBEIEH)

G, Ak —, EHEd—, BRER, BEE
& BRI EBR A EM ORUWETFIEORG, B A
SEHINHE P 22 [N SR 2, 2009 4 10 A,
FTEE H4E B21, pp. 31-32

(BEZE) SRR 24 AR D & AR AW T EEHE S
D8 LWV REREIGE TIX, BRI ONEN
ANF—EHUCEAT LEM L L TEEIRL TV D,
T, BERIZBIT AEINBIEE ICB T BRI
BT 2P HNEEZECHIBICFE XL L H
& LT, EREEERMEM A — R 2iat e L
77 LT, #Fit7utvra70—Fvr—MELT
HERCTHLRIHTE D Loz,

REFH, AL AR OZHERELHMINTEIC
BT D MAMERTE O A — (M) TERTAMENT i -
WHERE A R PEZCR HEE T IR DTG —, TRk
22 4 FE e LR T MO FE W ESR TR TR SR,
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2010 4% 8 H, pp.431-432

(W) SRR I AEEMN D () TEERTA HEE & -
WHERE e O HE R (HEdE) IR FHRICS
L TWD, Rk 21 LI OIS EE L L TH
LR O ZE & AR OZEZFEMEN RN S, AR O
BRI W THMEE OFEMPLEIZ R >Te, £
T T, Rk 20 ARV I LR 3 AR TEE i
BRREMZEIT ) ERSNESE) (=AY MUYER) 20
EL., BER &7, Rk 21 S IR OAMNES) (N
BRI S) LR 5D TFEE L) (i
BIRELE) CTHLAEMBEEFER LI, o OB
T — N TIEE LT FADKIS, R E5%D
PR A IR B,

Kazunori HOSOTANI, Yasuhiro HARUNA , Yuya
OHYAMA, Ryuichiro NISHI : Development of a small
portable wave tank for an educational activity in coastal
safety training program for tourists or children, Proc. of
the 4th International Engineering Research Conference
(IERC2010 in Cebu, Phillipines), 2010, pp.120-123
(=)

facilities for leisure every year. However, many accidents

Many people come to public place seashore

happened. Thus it is important to develop educational
activities to inform people about the dangerous currents.
Flow visualization of dangerous phenomenon using
demonstration equipment is effective to help people
intuitively understand. In this research, we developed a
small size (Im-width and 2m length) wave tank, designed
for portable use. As the result, this equipment could
generate about 10cm/s rip current and clear visible flow
pattern.

EiGE, RMfE—, M7, BRE : &8n 0
WILBAB B OTERDOIEN Y & ZOFET, Rk
21 FEFEE BB ISt S, 2009 4F 11 A 15 H,
i SCEE pp. 43-45
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MlLFE, BAE—, Fooa], IWARE—, KEEE,
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% HE R, LIRS 12 M eE KA T T
vy ar, 201043 9 H~11H

(%)  Fexro7NV—71%, BHICFATRER A
—FrarF UV ERESEIREAREL, BHE

TORAZHEL TWDE, ZOEET AT L L
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WL DFEIT Lz,
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SONT, EFREEa =7 ¢ #iEES (FL
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8 H 28 H, FiHam L4 pp. 437-440

(B2 PR KX ST AFEEZRN O E T XX [
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R ERE 2. M OSETOFE RN O RRET
7 EERARICHE LT,
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FHEIE:SDE#+® >~ b7 v 7 c-Learning BeiE O
EEOFM, 530 [\ CERL 22 ) mEHMFR
TR BB e 2 B P3R4, 2010 428 A 28
H, [HHWLERBEMTEFERSHHCE 30 pp. 183-185
(W) FxPBAE LWL A—FrarTry
EEAET HDHE L AT L (c-Learning) ICEAL T, &
Iz > 7o SDEE rTREZ2 R > N7 v 7 ZRH L T
AT KNEREE LT DT, BRI 7255 EOR B
s L7,

iR, Rt —, Fifr, XKEEE, EEL,
B EAE, BAIE : & SIS 2E 2o Ol & 3T,
Wk 22 FEEREREEE T 4+ — 7 b - HEHENE
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(BE2E) FHFEFIEEMTEREREE O &
R A HEET AR A T o TCETRY, £O—RE
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— 131 —



ESN IR N 2
AN, EMfE—, KBEE, ocq, MAE, 4
HEFE], RABR, /MEFZK . SRR T 2 E R
FREE OHUIR L 5% A~OIRS, 55 30 [AlE5E HT 25
T A EE R £ 2, 2010 48 A

(BEZD)  Fpk 21 4R, EEERCIE, 2EGHEICE
JHERRFR TOHENEEM > T r— b HE
i L7-, AEETIEIND OB ROKRE, L
T, HHROHEEOD ) F 2T 5 JOT & E5EPReT
B EEE A BT LA R I DWW TR Lz,

AR, KRES, BRER HkEn, BRE,
BRERE TR T S5 I EE [Trsl
A DBHE & BEREIEIR ORRGT, PRk 21 FEER - 1F
B s v [ SR B R xR Am S8R, PP. 30-31,
2009 4F 10 A

(BEEE)  ARAFZEO BROIX, HBEREEKSEE AR
ETREL CWDH~A a2 I —BEHE TR L T
WHBRFR T a5 I v 5 [Tuo ) %
SHIfERZ LTy —var Ty T ERY, £
FET-HIZ LD B HBRIEN T 2BIERE 212692
ZLEThDH, EZOLI BRIV ATIZ, Y7 b
DA =T —=ZEWRD LN TWDE, THETD
77— g OFIREFED Visual Basic 726, Java

Sra~OBAE & BB IRIRIZ AT 72 E D AL 21T o 72,

EHES, BRET, WMEAth, HRER, &R,
HTRERE . B 2 N7 T A% Tz Active Net D)
PERETIEOLE, Wk 21 FFEER - 5 HBH
2 E SCERE A RS R SCEE, P. 109, 2009 4 10
H

(BEED) BT O—2& LT Active Net 23
H5, Active Net THfRT — ¥ ZH I T 2
72O A N T DB E y b EDT D S L E
ERODHFRANIREIN TS, B A NTT L5
TIIANEBEOERE LR ZIE L RD D Z &k
RWGENRD D, R TIXZ OMRKE KRG LT
X1, TOREEITO,

NP, ERE S, M, #EETs, BAE,
Rl AR S OM O KR, Rk 21 4=
FETESR + 1h B s v [ SR G R 3 A AR,
P. 110, 2009 4 10 A

(BEZE)  AHFZECIE, JEEAERGRRS A 7 52 H
W, BB O TR b AV 7R IR B AR D
ik - R T, thof (G5 - Hf) ~0
WA OWTHIZEZ D TV 5, AfETiE, SOM %
W2 B BRAERRRERR S A T A OWTHET 5,

Parad

5

52% (2010)

JEER, BARE, BREw, HIEETR, SRk
bR 7T AEFWE Active Net DEEWMIR D REI
R BEI T 5 — s, Eak 21 FREEREA - (B E T
S ESCHNE S RS HRR SCE, Po161, 2009 4F 10
H

(BEE)  Active Net OFIHINIEZ RO B kL L
T, EXANT T AEHWDHIERREZE SN, L
L. ZOFETE, WEIRDHTICHET 256
T Active Net OFIHAMIENIE L < ED B, K
FRCIXEGBZEEET 5 Z & T, AEMIEKOBETT T
CHEBOEEM A SbY, AN T AEHWE
Active Net DOBELEFEERZIT o 7o, REROIZ Bz
THHAETH, Active Net ZIELLSBELE L, Wik%
352 EnTxT,

SHER, BRED BARE, FENEME: 0 L
S E DT NTY RLTJERICET 5 —MEf, ¢
i 21 FRFERE AR - A R B Hh [E SCEE A K i
SO, P.425, 2009 4E 10 H

(M=)  BE, FELOHEBEENITEIME L T
TW5, BRFIEETIIZARTELOHEBNZ
<izdblic~vf arh—igEarEEL T, 4
FEIOFEEETIEON LIXSAICE DB T - Ak
Ani=7a s3I0 7 ck-T, EkEo 73
AL DM EEK D,

PRI, SEnbemt, MRSk, BRER BRE .
OTA &HEMIF v XU ZIC KB ERT 4 V2 gD —
BRE, WAL 21 AR - 1 i B s v [ S
B R HEm CHE, P.507, 2009 410 A

(BEED)  AASIE, OTA LT v X 22k b —
R 7R B BB D ERHLE K I DWW TR L T B,
WA T V2T a N2 AT L LEEBIRE— R
FEARRPKIZESE, BT — FREEL X OEEE —
RTEI B A2 MR LT D, AREIEEIE. A 1 7o
PUZ XL D 2 ORIEFEZEZBTE, ZOFREH N
AT AERICEVESNCT 2 —= T35 Ln
T 5,

EEER, ERELE, ERFE, BREE BRE
CCCIT LM v R XKD HREWRE— N7 o
LR BIEOERL, AL 21 FEEER - E RS

[ S A R > a e am SCEE, P. 508, 2009 4F 10 A

(W2 AR TiE. CCCIT Z AW - EmkERE—F
T ANV ERIZOWTHRFT LTV D KREEKIE, KR
REHM T 4 NZETa XA 7L L CCCIT &%
¥R E VRSN TWA, LT, &

— 132 —



BN BT DT TEFERE
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TEAKS —RE, MM, ERFHE, BRER BAR
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(BEZ) AT, BAROKATSLOEE -7
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(SOM: Self- Organizing Map) [1]%& HNTITV, £k
M FHICE DU AT ZFRNCEE L THRE OHIEF
BEOONE DI DV AT DO EIT I,

MmALER, BRE BARE, FAPEME sz kb
B~ > T ORFNLE O ECOMIE, Rk 21 5
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E L, ZRNLEOEEIZET TORGMEITV, £
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B SR BB AT LORSF « AT T ADRD
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Takao Tsukutani, Hideki Tsunetsugu, Yasuaki Sumi,
Noboru Yabuki : First-Order All Pass Section with
Electronics and Independent Tuning, Proceedings of The
2009 IEEE International Symposium on Intelligent Signal
Processing and Communication Systems(ISPACS2009),
Kanazawa, JAPAN, pp.276-279, 2009.12

(B =)

electronically

This paper presents a realization of an

tunable first-order all pass section
(APS)employing a differential voltage current conveyor
(DVCC), an operational trans-conductance amplifier
(OTA) and two MOS conductance. The circuit can realize
two all pass characteristics by choosing the current output
of the OTA. Additionally, the circuit parameters mo and H
can be set independently through adjusting the circuit
active components electronically. Sensitivity analysis
shows that the APS enjoys very low sensitivity to the
circuit components. An example is given together with

simulated results by PSPICE.
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W2)  ABrFETiE, Ao b~ » 7 (SOM:Self-
Organizing Map) D7 /b3 U X A% U 7= dmsidm
F ¥ TH D DCDAM (Direct Color Distribution
Applying Method) Ik oTE LN L=y N &
B-spline B4 HWChe®d b+ 2 2 & T
BEHICERE A3 5 FiEEmEt L, ERICLD
R AR LT,
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