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Combustion Characteristics of Micro Flame
for Various Species of Combustion Method

Kentaro TAKATERA®  Takamitsu YOSHIMOTO™

ABSTRACT

The burning techniques are used in numerous regions from the heating furnace, the gas turbine and the
boiler to the small burning receptacles. Retaining stable combustion is an important burning technique for
using effective energy. Recently, a small flame (which is called micro flame) is formed on the tip of nozzle at
atmospheric pressure. This flame has some characteristics of combustion that are different from ones of
normal diffusion flame. On the other hand, the combustion method with using the plasma attracts attention
has been studied. It is reported that the optical emission profile at the discharge area between the electrodes
shows that the plasma had fuel make CH* radical. It is possible to enhance plasma-assisted combustion with
these radicals. In this study the micro flame for methane, hydrogen and fuel gas diluted with nitrogen is
formed by using the burner nozzle whose various inner diameters are less than 1mm. There are diffusion
combustion, premixed combustion and plasma-assisted combustion as the combustion methods. The flame
configuration and the stability limit of diffusion combustion are compared with that of plasma-assisted

combustion in the case of micro flame.

Keywords: micro flame, diffusion combustion, premixed combustion, plasma-assisted combustion
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Tablel Nozzle dimension

Inner diameter (d) Outer diameter (D)
0.41mm 0.72mm
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(a) Premixed combustion
(Fuel flow rate =10mL/min, constant)

=12.69 7.14 3.81 1.59
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Fig.5 Flame configurations on premixed combustion
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Ultrasonic Detection of Uncured Region in FRP Laminates

Masayoshi OKUBO"

Akihiro WADA""

ABSTRACT

Polymer based laminated composites play an increasing important role in industry today. In the field of
civil engineering laminated plates consisting of thermoplastic and SMC are used to rehabilitate aged
sewerage pipes. Pipe rehabilitation method, which is one of several trenchless rehabilitation methods to
repair aged sewerage pipes, creates a close-fit ‘ pipe-within-a-pipe’. To guarantee the integrity of
rehabilitated pipes, inspection of uncured region in a constructed pipe is required. In this study, ultrasonic
testing is applied to the detection of uncured region in a laminated composite plate. In addition to wave
attenuation, Acousto-Ultrasonic (AU) parameters and AIC(Akaike’s Information Criterion) are introduced
to evaluate the degree of cure. It is found that application of AU parameters and AIC are expected to

improve the precision of inspection.

Keywords : ultrasonic, Lamb wave, laminated composite, spectrum analysis

1. [IL®IZ

BUTE, MR RN CHGR SN 2L O T KE R EF
{ELCWA. FIZIE, P THO TAKEIXEF 26 408
BRAALLSRK 60 ENRIBL, 15KE X LOMRILERE T
4036km LIZIE R CEEAHE AR L=, L LEF S 30
BB LU EF B X RN RIEDR 50%% 59 TEY,
BELIOBFLICRIK U E MR, RKZEO RO
IR SENDD, ZD7, MRS HIZID FKED
EHI A, MIENEE LD, MEELL TH -T2
TAREOHIAEE L FRP gL —h5|XiAdk, HNT
s FH KGR E CENEICES, k3t FRP ~A7%
TER T 28 AR TIEDGD. 20 TIHETIEME TR H T K
DR AR E IO R LRI A U D AT REME A HY, Hi T
B IR AN LD R DR AN M FE 72D,
CHETICHRE S M OB EEREDSRFTENTNDLA,
— A CEABEIR RS, MR ERAET DI
WX EENSME LD, RUFIE CIIRAE R O MG %
HHE LU TEA YRR T2 - RV R O A A 1
DWTHRELZ. o, BEEOBEREIIHDDLH -7
BB 8T A—2 LU TR R B O o ATic Hunsnsg
Acousto-Ultrasonic /37 A—# (AU /3T A—%) Lk
R ELE (AIC) IZES<SB B A EHEZE L, ik
KRR EICRT DK 3T A—FDOF MR~

* IR B AT A TR H I
PR TR e

2. BEIRICKDHH @A
2.1 BERBIEE

N 7 AN B B B 2 2h R L<EZE T 5 H1EEL T
BT OEEFIRA LR AGHER S S, BHa AFHEE
X Fig. 1 IR T IDICEZ R 2 FRICEREL, —
7 DYRALT- OB E I A R AR LT BRI RS,
ZAR M OB CIRIRIE A Z(E T 5. OB, R
IXEZE R ICE EN oI E 70D, L, 2O H1E
TR B O BT B DI e = 57
DITKERLETHLERHY, RS e KESE720T
FUTZR BTN D EFRO T AKE OREIITES /. 22
T, Fig. 2 OIO72 A HRfih 12 A= IE T IEN RS
ENTNWD. HA YRR O XA Y NI Tk 73R 4
TERESNTEY, Eh 7 DR A U85 I B EiE
BLOT LAY EN LU CTEENORENEIZASF SIS,
HAYRRB R 2R3 D 2 8L o TR 2R I E A
AIREL7RD.

A I ORI O BHEFIEIZ KL TDHT2),
AR L 8 DA AL DS AR L AR HH O FERE L7225, L
L, A MR TR S I O AR BRI EINDT-D,
ZAZ R E (2 FE O <FHE TR RICESE N AL D
AREME B D, ZZTAMFZE T, ZIEWOBERICHE
SEHMIZIN 2 T JE M ESEIR TOEA AN 572012
AU RIA—=HE =, Fdii i8S R



BU%Z. BERGHEEEOHEHIZEer/axR A gt
PNZFESIGANZ D, ZAEWREN DL LFHILA
WCRRZEDELABNRHD. 22T, HUERK OBIERFZ T
W72 BRI S0 QOB AR AL R SV (ALC) 238 A
U CRREE B E DR A R 7.

Transmitter Receiver

Water

\% Ultrasonic wave

[ / ]

Ll |
) RN
o //&]

3

Sample
Propagation distance

Fig. 1 Schematic diagram of ultrasonic oblique incidence.
Transmitter Receiver
Filling liquid
% j: Rubber wheel :‘: g
Ultrasonic wave 4
—— - ]-
B ;
o Propagation distance /?{\{ Sample
l

Fig.2 Schematic diagram of ultrasonic testing with
wheel type probes.

22AUNT A—=A[ZDWVT

AU RIA=Z IR EM AT T D IR 80l 5 I O
AT VKN DR HSID/RTA—=ZTHY, ZAFWH N
FrOJE AR ME O E AR R S D@ AU /37
A—=ZIRATHEDOEND AT MLE— A MLV E
X506 @,

M, =["wrdf @

ZIZT WD IEAST VB RIS, AR, £, 137 1%
ANEBEETHY, n 1ZATMLE— A ORI EFT .
INETITEED AU /RTA—EPEREINTOD R
FECIILL R D 2 DD RFA—F5F| AT 5.

Al=M, n=-M @

Al INFGA=HFARTIVERE D 0 IRE—AREELL,
WO R —|THY T 5. A2 /RTRA—=H[FTART L
B O ONZFEYS L, o d L ERE AR L TOD.

2.3 AIC /835 A—%(ZD T

A BIORE THRLNTEIE T —Z O BRI IZ A K
DEIERL ARG ENTND. TDID, WIET —2nb
W OB|FER A 2 EREC A RDT-OIIXE T — 2%/

A BT AL 525 (FHi264F)

AREREBICEN 53T DRI R RO DU EN DD, 2D
X[ 5y B O W L HEL U CHIR I B B) LB S 2T AT ES
T DENERFZ DO FE A I EFHENITE FIW DAL R s
FLHE(AIC) Z vz, AIC Z W A2 & THEF R BN
RHEOORED NG DI A REL 725, AIC I

AIC=—2{(EF N ORI HEE) —
EFNOHEMANTA=EZOHS} (3)

TEZEINDO. —OEE i/ NCTAEF AL EAET
e FBred . KBS ENTROTFINETIT.

(1) Fig. 3 0IHZ nflDS% 2 D124, K 1(1~k)
I\~ MODEL1, X[ 2(k+1~n) |2 MODEL2 %4
EICXvHTIED, AIC 235 5 (AIC (k) &30
7).

(2) AIC (k) ZHe/INZT D8 kmin Z R LY EISET 5.

AENTRE I EON T —2DET LV ELTIE# S
HET VWD, ERSAET VT AICRIZIR
DI TRIND.

AIC(k) = nlog2m + klogo? + (n — k)logo3 +n+8 (4)
ZITo?, o3iFENENIXME 1, X 2 ICIERSAET IV
EHTIDILEZDO B THDH. ZO XMy EINEEZ AT
D FEEZERZ DO FE A B 3 5.

1 k k+i n

I | |
| MODELT MODEL2 |

MODELO

Fig. 3 Illustration of the method to divide a section.
3. AIEEHDEE
3.1 #EMIZDONT

FEEIT T AREEAE IS THDbDLFE U E
HE BT RUE LT BB BB 2 Btk G & L7z BBHT
HCFig. AR IO (PR 7Gx ) 225, A
AIEBVERIR, AR MGHE Rk, SMC, A B aliE Tk
OFEERHETH. EXT9mm,12mmO2fEIE TH5.

1 EATZE4HEE
o AR
SMCJE(GFRPZ)

Fig.4 Configuration of a laminated composite plate.



LSRG - ATH B E W T O 7ZFRPEJER OB LA BAR

WIEDOHLRWISMCEOREBHEICERL TS, Z0
FRP BRI N TSR EA B AT R, ik fEi
INHARBEAVAEI S CTH A Rl 1% B C g B iE
LZ RO E T-7=.

32 ANRERBDETE

Bl AAGHE 9~ 28835 I O R 1N T B i S
Ko TG, ZZTARIFIETIX FRP ﬁ)%*ﬁmﬁ{tnﬁfﬁ
WZBWCA DA OR#EEZREE L. IR
JEWE 180kHz DX A Y il 1% V-, )\%ﬂ&m}ﬁ
iE 100V O /X—ZANE (B b b)) &L, xR
100mm (TR ELT. A)JEE#% 100kHz 725 10kHz
% AT 400kHz FTELSH, KR TOZFRED
RKRIREZRIE L. BIERREY Fig. 5 1”7, Wih
DORIFIZB N THXA YT OLIEREHE THD
180kHz T T — 27N AL TS,

ZIHOFERIY, HBE 9mm 12BN TIRE— 7 K
ThD 160kHz # A J1JE R E L=, F2, HE 12mm (2

BWTIE 110~180kHz TEAZ IR I KIENIRNTZ0,

WENEEEED BV 180kHz 2 AN B L L.
FAAV RO 2 WHEIRBEER A TR THD
320kHz O ATTFEIZHOWTHRRALT-.

4.5

4 T T T -=9mm
35 T T 1 12mm
>
V)
22 5
: [\
1.5 j \
1
o
A~ _y
05 [ \mwm
0
100 150 200 250 300 350 400

Input frequency[kHz]

Fig. 5 Variation in the intensity of received waves with
the input frequency.

4. ZEFREFRA V- RIFELEEOKRE

fifi AL BE DMERAIICZE L LI FRPASJE B & A AL AR
EL, A Y2 AW CEERRELIT-72. EARR
e R A BRI 0~ O AR K S I 122 T T D 300mm & L,
10mm IS TR IEZBIAAT . 72 A YOk
= YEZE%EE%E%IOOmm 120mm, 140mmn® 3,34 —

ANZEALSETERRREBEO 22 L3 E RS Rl 53 D2

A L. Fig. 612 A8 %53160kHz (9mm) &
180kHz (12mm) DA ORI ENL B ZI51T 5515 1R
FEZ R IS5 I D B R ARG, AR 3 2 D A
FHNLEIZTHEL TS, W IO I E RS b AL Ik
VEREA LRI e N DRI RN EL T DT,

7 I
—=100mm
6 -=-120mm ||

140mm
’ ’\/\/\ Ve
2 /M

9mm 160kHz

0 50 100 150 200 250 300
Position/mm]

Amplitude[V]

P!

¢ [

~
1%

>
—
——
—

IS

(=4

=l

2

[

Amplitude[V]
[:8]
— W [3%) wn w wn E

g
n

12mm 180kHz \
0 S )
0 50 100 150 200 250 300

Position[mm)]

Fig. 6 Variation in amplitude with propagation distance.

JEEL Y IABANLE DY 200mm &8l 2 72572 0 s HARIEN
KEJEEL TCWDONSD. £12, IEIEEESH
100mm DOBEIE, OB A~ TR Oz D
PR AR AN MBI SRR TR T Lol W L AE
HWAZBWTHIREN KEIELOMHR B A LIS, i
XX AR EFEL O BEARR BB D IX S S X2 BT
K955 2505, AJJJEREN 320kHz DA A
DR SN, L EDZENG, ZEEREIEE L
SR ARAEAL SEIR D B U AT BETH DS, SHARDRA
WBEDH EXREEND.

5. AU N\SA—A% BRI FEEOBKE L

W OMT LT —%2FT Al 78T A—# (L Fig. 6 IR~ T
ZAG W IR DAL LR D 2R LT 729D LU T ClEA
NRIMVBRIOR L EFRT A2 T A—HZHEE T5. FT7,
AT1E B3 160,180kHz DAL A2 /3T A—H T K&
RN RSN -7 TELTF TIE A S & o
320kHz O¥AI2E H 9 5. Fig. 7 IS WRIEICBIT D
{bfE sk & AR AL BE I T D52 ﬁi&%@zwwwvﬁ‘?!%
RT. MRE 9mm (2T AR AEIK D AT ML KIC
WTN—ANE T L7 320kHz DL 180kHz
T D A éﬁﬂfﬁtﬂéﬂfb\é EWYING . — T,
JE 12mm (2B D LAEI DO AT MUK CIE A 1A



Wt Ths 320kHz (IO ARSIz, F-Eh
DOMIZNZ I TH AR LRI D AT MV B TIEA~
IILVOFEENRKELTL, AEEETHD 320kHz
OB L0 100~ 180kHz {1 U1 DI ASFH I 5B
HENTe. ZAUIRBE L AEIE I 3T — AN O & 8
B NELLME LD EEZ NS, O[T
TEEDIABNLE DS 230mm LA CHES TR T& /2.
AR R EH 320kHz DEED A2 /3T A—2 DAL
% Fig. 8 ITRT. ELOLORIZIZE W TH AL iEkIZ
BT A2 NIA=FPME T D AN RSN, ZiuE
Fig. 7 ITRLIZEIZ @B R Sy OIRIC L > TAY
IUHRIK D [0 M JE I BN RS B L 72 2 & RO LTy
. B E W ORIEIEEN L RBIZoN T, WIZE
A2 180 AR AU 3 DV 3 L 7R DT D AR AL fE Ik 1T
FBUNT A2 N\ TA—FOIR TALE D R E MR STz,

X103

30

Amplitude

|
JAIN

300 400 500 600

N [
L

0
Frequency[kHz]
60
50
° 40
T
2
330
H
20
N J\‘J K
0 T : —L r :
0 100 200 300 400 500 600

Frequency[kHz]

X103

70
60 1-12mm cured region
50
v
540 4
£
£30 -
<
20
10 +
0 T T T — T
0 100 200 300 400 500 600
Frequency[kHz]
350
300 12mm uncured region'i
250
P
S 200
=
£ 150
<
100
50 A
0 T

0 100 200 300 400 500 600
Frequency[kHz]

Fig. 7 Variation in spectrum diagram with cure degree.

A BT AL 525 (FHi264F)

ZZCHEALTEIKICIER 758, EHLDORIEIZBNTE
A2 NIA=ZFTHBBLZEL TND. 61T, RIERN
12mm DA 9mm DA LI L TAT MUK D
X O3 15 JE I B A T D . Lo T JE B Bl oy D D322
TE LTI A E TR O R E 2R b O IR AE
AT D25, FE R OBREIERED N3 512
DIVTEAT I D 5 JE B E Rk o3 DMK JE e sk oy Lo b el
IR D72 AT NUHR I 0 [0 MK & B - B )
T5. ZORES, WAL W THEE I ORI EE
DELRDIZONT A2 NTA—ZDME T AEA A LS
iz,

YL EDfEREIY, & B E R 3 S FTRE TH 5785
1%, A2 RTA=5% T ARSI O KR H 23 AT RE T
5. LU 4 EOSZAFWRE L HWZFEHn & g 458
A2 /3T A= BRI L REIA 6 T DR EE DM .

X103
[
==100mm
~#-120mm
140mm
8
151
=
<
g
Q.
o
< i
50
9mm 320kHz |
0
0 50 100 150 200 250 300
Position[mm]
X103
400
350
N \
§ 0 \wé" \(/'"\m A VAN \
g
5 200
a
o
< 150 \\
g . m
Y\ 4
50 12mm 320kHz || - 120mm
140mm h

0

0 50 100 150 200 250 300
Position[mm]

Fig. 8 Variation in A2 parameter with the position.

6. BE KB EREEZ AV RELEZOKRE
6.1 BB REEBEREOEH

B W DAGER R EE 1T O B R (AR AR D720 8
BEO BT 3 AR LFEIRIC B W T HE K OR
BHELR T 5LE20N5. T CBRFRIGHEEE%
A/ ST A—2L LT FRP RRIER O AR EIR O H 2
AT, ARFFIE I I BIEREL O F B2 (IR
7= AIC Z#fERLT-. JE THROLNIZEET — X D&KL



LSRG - ATH B E W T O 7ZFRPEJER OB LA BAR

12555 AIC #EEL, AIC 3H/ LA B4 5
R LTz, AIC OFSLRE RO —il% Fig. 9(a) 5
¥, = AIC 2B/ LR B TG 7 — 2 % S EIL T
D% Fig. 9 (b) [T, ABFFETIRH A HEfh 70 L
BEA A T U (SRR BEBE L LT, ALC 2 VTR L7
TR T 726 0 % A T AR L 3 LT

6000

5000 - t=42.9ps

O
= 4000

Voltage[V]

30 40
3000

w N - o = N w
S
«
<
<2
C\‘
—_ x|

Al C(Kmr’n)
2000 T

50 60 70 8 Time[ys]

Time[ps]

(a) (b)
Fig. 9 Example of AIC analysis to divide a section.

20 30 40

6.2 FRM#ER

AIC fEHTIZIZ A SN LEDIEB%& WA R Bz
LR TIZA DA 2 160,180kHz DFAIZ W TR
H3%. Fig. 101 A )8 %k 160kHz (9mm) & 180kHz
(12mm) DA OB TE I A BANLE I3 T 2T AR
BREDOEERT. EHELORBIZBW THBERIE
PR B | I LRI CLL B 28 B UAREE LRI CIR 975
A2 ZADT, FIEABNLE D 230mm LA T

3000
——100mm

2600 = 120mm
E +-140mm
22200 | A e
g  §
S
5 1800 A\
f=9
2
(=™

1400 . .

9mm 160kHz
1000
0 50 100 150 200 250 300
Position[mm)]
3000
==100mm

2600 ba/h S - = 120mm
é’ p{/ m ;:&-I—A._._.—I—rt% +140mm
z
2 2200 . - N
2
i=
S
g 1800
<
f=5
2
=}

1400

12mm 180kHz |
1000 ‘
0 50 100 150 200 250 300

Position[mm]

Fig. 10 Variation in propagation velocity with the position.

FEIREOBENE LKL TL, ZIERBOWEE T — 2
LA RD Ly BN EEL 22 D 7= 60 4 [F - 5 1 Tl
WARTE R E R BT AN TER ) -T-, £i2, %5 &
D A2 /RTA—2 % VTR R T 58, EHHD
WEIZBWTHEBEFEREEEDIZON A2 NTA—FL
DAL T L TWBIENDND. ZDZEMND A2 TR
— X YOG B E P ARTEEE D J5 7 FRP FEE R O AL 58
HRICHTARERRNWEE 2 5.

7. BERACHRENZHMLDLLE

ATEE F CIZR LB & ERERS R & RO kR
FE - [ E ORNC EOREDOHBENS DN EFTD
=1z, JIS K 7171 Ic S & = AT B a17-7-.
Fig. 11~13 X% 5 I58E « AU /8T A —4 « lE s
R b gl PR - MR A L b O TH Y, T
B Omm OfE%EUEL L CHt 2 EHlbL7-boTH
4. MERREEAME T LTV ARER TR ST A —&
PMMETFLTERY, WMHFICHEENRLNS. L, A2
IRTA—BIIMBHEE L HIKFALESENZ 0D
RIS T D BEENMEVWEE XD, £, %2
PR VXA LRI TN T O MHNC B H DY, BE
FBHEIILEL TS, ZhHDZ & LBEHEE
WE A WD Z & TLE LT AR EIR O 1 H A3 P RE
ThdHEWVZA.

2.0
1.8 ==Amplitude
-#-Bending strength
1.6 Bending modulus | |
1.4
o
;g 1.2 A
A s A
gL ”v@»ﬁ-tx%‘? R
5 —
208 \ 4 “73;
) N
Z 0.6 =
0.4 \ \

o | et | ANER-N
0.2 9mm 160kHz \A
0.0 >

0 50 100 150 200 250
Position/mm]
2.0
1.8 ==Amplitude
-=-Bending strength
1.6 Bending modulus | |
1.4
Qo
212
5 . > A
2 1.0 4 iﬁ?b—f:‘
‘é 0.8 @W %
20.6 w \/
0.4 |
0.2 12mm 180kHz T
0.0
0 50 100 150 200 250
Position/mm]
Fig .11 Comparison between wave attenuation and

mechanical properties.



8]

[
1.8 =#=A2 parameter
-#-Bending Strength
1.6 Bending modulus
1.4
Q
;?, 1.2
g 08 : | | "=§
S 06 =
0.4 i >
0.2 9mm320kHz
0 ]
0 50 100 150 200 250
Position[mm]
2
18 | | =#=A2 parameter
-#Bending Strength
1.6 Bending modulus
1.4 I
o
=12 ; . !
> A
- __a A
2038 < AN,
2 0.6 A
0.4
0.2 —Q 12mm320kHz \k

0 |
0 50 100 150 200 250
Position[mm)]
Fig .12 Comparison between 42 parameter and mechanical

properties.
2.0 I
1.8 | || =#=Propagation velocity
-#-Bending strength
1.6 [ Bending modulus
1.4
E]
=12
= Bt L S
SRR i o =i — sl T o
N
5 0.8 \l——l \
20.
g SN
Z 0.6
0.4
02 ({ 9mm160kHz X
0.0
0 50 100 150 200 250
Position[mm]
2.0 I
1.8 | =#=Propagation velocity
-#-Bending strength
1.6 Bending modulus
1.4
g
512 e
El.() 0-‘,'W ‘%;_; AN——
508 RS-
=he \
£0.6 A
0.4
0.2 12mm180kHz \
0.0 .
0 50 100 150 200 250

Position[mm)]
Fig .13 Comparison between propagation velocity and
mechanical properties.

A BT AL 525 (FHi264F)

8. #5E

AR CIIEEE L5 FRP IBR OB LA RE
HOFEEEZ BREL T, 2V IEMF2 VRS
WCOWTHRFTLTZ. §Fli ST A= L LT 5 I B 1N
Z T AU 7T A=+ AIC (2 RSB WA O
PRI LR ICELN S imE R T.

(1) ZEWEEBLIOZEROBRZXLE 52K Al
NG A= 5 NDHZETH{EAR RO 23 FTRET
HBHN, BRI KT DG O NS BRI
BT BIOMLEIC BN THT — DL RN EL
RGN,

(2) ATV DOKINZFI S T2 A2 /3T A—H%F]
RUTGH <X, AJ1JE ¥ % 320kHz 2 VW52 8T,
RUEALFEIR OB FIRETH D, Fio, MLk
BWTT —HDPLE PPN,

(3) AIC |12 AR L ORI E T, AL aEik
IZBWTLREL, KRR TIR T2 1S
Niz. £z, A2 N"TA—=2L0bRE L EkIC 35
RS RN,

(4) ABF PR ERE R &t TR R A e U, Z(EH
FEE 5 X OV ARSI AT & A RREE O AERE Y B
HTHHZ L AR L.

PLEDOFERXD, AT B E A2 A ZRfik - IR JH
W CdhD 180kHz 13T Tl 5245 I iR LS I AniE
WL DRI A GF 4524 T FRP FEER O ARE(L5E
W O RS ERAIRFCEDHI LR DT

B3
AT CH LIBRRE, 35 8 O HRE R O — i
ARTEHRSHEL D RIEL TV, = BB A%
LT

ZE X

(1) AR [0 T D15 K8 & 3 e T T A G &
EHEAMOMEEEL, AT TI/KIE, Vol.35, No.6l,
pp-25-28, 2012.

(2)  FOHEBAVE, TTARER, RS : [ LEARTNT
LMEHTIZED FRP FEfEROE BRG], AA
HE 220 SUEE A R, Vol.78, No.790, pp.879-889,
2012.

(3)  M.T.Kiernan and J.C.Duke,Jr : “Acousto-ultrasonics
as a monitor of material anisotoropy”, Materials
Evaluation, Vol.46, pp.1105-1113, 1988.

(4) M.TKiernan and J.C.Duke,Jr :
acousto-ultrasonic signal”, Materials Evaluation,
Vol.46, pp.1344-1352, 1988.

(5)  ATHER: [HIFER B 8O 2T N8BT D6
HEOFHM |, MBS 2 #, &5 38 &, pp.365-379,
1985.

“PC analysis of an



A SC A - FE - RS L L 72GFRPREAR OB & iR

FHEE/KSIELT- GFRP EEIROEET KRE

EWSIEET iy

T B 75 *

Ultrasonic Testing of GFRP Laminate Degraded with Hot Water through One Surface

Yusuke TAKECHI*

Akihiro WADA**

ABSTRACT

In this research, ultrasonic testing is applied to GFRP laminate degraded with hot water. GFRP vessels
have been used to store acid solution and alkaline solution because of their excellent corrosion resistance.
However, integrity evaluation of GFRP vessels is becoming important with the increase of aged vessels.
Because degradation proceeds gradually from the inner surface of vessels, damage evaluation through
thickness direction is required. In this research, GFRP laminate is degraded with hot water through one
surface. Then, through-thickness ultrasonic inspection is conducted to evaluate damage state of the
composites. It is found that the change in wave attenuation and A2 parameter, which corresponds to the
centroid of spectrum density curve, can be used as damage index.

Keywords : ultrasonic, NDT, GFRP, gradient damage
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Frictional Pressure Drop of Microbubble Flow in a Horizontal Channel

Takahisa YASUDA* Masaaki HASHIDA **
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Hideaki SHAKUTSUT****

ABSTRACT

One of the characteristics of the microbubble is reduction of frictional pressure drop. However, the

mechanism has not been clarified. In the present study, in order to clarify the mechanisms, the mean velocity

distribution, turbulent components, and bubble diameter in the microbubble flow were measured and the

relationship with the frictional pressure drop was investigated. In the experiment, the microbubble was

generated by swirling flow method,

pressurized dissolution method and loop flow method, while the

Reynolds number was varied from 8000 to 40000 at 10, 20 ,30 degree of water temperature. As the result, in

the case of swirling flow method, the frictional pressure drop decreases by about 3 to 7 %. In the case of

pressurized dissolution method, the frictional drop increases or does not change. The change of the turbulent

components to main flow direction corresponds to the increase and decrease of the frictional pressure drop for

both of the generation methods.

Keywords : microbubble, frictional pressure drop, turbulence, share stress
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Approach to CAD/CAM in Five Axis Machine Tools for Purpose of Application to
College of Technology Education

Keisuke ONO*,Takazumi ONO**,Yoshitaka AZUMA*** and Takeshi MIYAMOTOQ****

ABSTRACT

5-axis machine tools has the superiority that their tools can take the various position by adding 2 rotary

axis controls to ordinal 3 linear axis controlled machine. Then the tools can take the arbitrary posture against

the machined work surface. In addition, because it can reduce the work reset when the processing procedure is

changed, total automation processing becomes possible. It can expect that the processing cost is reduced

largely. Therefore, the introduction of 5-axis machine tools advances in the company. The training is required

that engineers can handle a 5-axis machine tools in college of technology. In this paper, the basic method of

operation of 5-axis machine tools was mastered. The impeller was designed by CAD/CAM. Thereby technique

of CAD/CAM was acquired. The impeller was processed with 5-axis machine tools, and that impeller

processing technique of 5-axis machine tools was tried to improve. The above technique was packed as an

operations manual.

Keywords: 5-axis machine tools, Impeller, CAD/CAM
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Development of Train Rail Grinding Machine
-Improvement of MLbelt-

Tatsuo KUROMOTO* and Takeshi MIYAMOTO**

ABSTRACT

The abrasive property of ML belts is superior to endless belts. In recent years, they are used for grinding a

train rail. The train rail grinding machine has been developed and the abrasive property has been investigated

with the ML belt. The train rail grinding with the ML belts is superior to the face grinding by grinding wheel at

a point of Quantity and efficiency. In this study, the ML belt was improved with the target of more effective

grinding. The 3B belt was a kind of the ML belt and was consist of Zirconium abrasive cloth and CBN abrasive

cloth. The abrasion experiment using seven kinds of belts including this 3B belt was carried out and the

quantity of abrasion was compared. The quantity to grind with the 3B belt which the ratio of Zirconium

abrasive cloth and CBN abrasive cloth was 2tol was most of all belts.

Keywords: multi layered belt, grinding, 3B belt, CBN
1. #5

ML <L ks (Multi Layered Belt)iZ =12 —fi% &)@, AT
YURA, BEMWFEEIC L D HkERR A L L T DA
EICHWHND. ML UL MI~L Rk o 4 A JE
iz, BRRIANEAR S A7z 16mm KPR 2 Hl 2 AT eI
T, FEEEEICRo CVWDRHER S D, GERDOHFE~
Jb N DNEHREA IS — 8 ORRRL LR <, BRI O EEEE
W L7 > T IME T L TWedIizxf LT, ML
AL M TS L T ARRRISEERE L T, P
RERORAAINEOND Z & TH I 72N B IND 729,
o BENZHFVIEZ KT 5 2 LN TE . 20
728, ML ~L MIfEkMBEH S TS = NI
ARFEEAIL E DR A E SN TOTEANE, WGS9
D BEFAZHSTRNC BT HIFERIEDO R E REZ£IC L 5
WEE ) DIELIAI, WHEBIORLZES e E%2mo 2 &
DTELH LVEEDOHME~L N ThHDH. Zhb ML

 HUCFHEI AT L LK
o i TR

UL b OFT N AR AL, By TIRAIIDY
ML ~L F & WA 808 L — A RFEIE O 42 B % L T &
7o, Fio, BRRIOREAA, WA, PR O 2 A A L
T 8RB Z TRk x IRFEHO ML~V M BB L TED,
FEDO—2IZ, VNa=THRLOPIRITK L T—EDE
A C BN BRRIPDOPIRARAE L T D 3B L F 2D
) .
ARFSETIXEE L — LV IFHIBE O B 35 LY ML ~ L
FNOBBEEZHE L, BHEJED RIEKE L — LAFHIEE &
FEE Y B L— L IFHIIC 3B ~L hEEH L, ¥
Jba =T RO PRI % LT cBN AR O PR 2 —E D
HETIRIESE D Z Lo AR, PUREOMA D
FONCT SDEWIC L DMEBEREOFBEELF -, F
7o, BEL— I CTE O RE b EIL, 7T
T v ROV MIFEERE A LAFE ML~ h OFF
PN, BN~V N EBFT B T2 O S
REAT-T-.



2. EREE
21 ML RJL + ML ~L MK 1(a)iZ-T L 91z

UL MR OAHHRARE 2, BRRIN B A S 7 16mm
LOPREEZAALTE LD TH S, 3B ~UL MMIX 1(b)
R L 91T, BN ARRLOPR AN v 3 =7 ki D)
BRIz L C—EDOEIA THAIAEI TV D ML ~L b
DO—FETIH 5. “3B” L 1% cBN RO PR 2SRRI « ~7
LU VR BEEE D 3 LT E N TV DS 2k
ERLTWVD

TAHEEE
lemm
4 Hi
FEAm
(a)ML ~UL ME
SNI=FER BN
Eaith /f/ \
e
LTI
-\-\_\"‘—-\-\.
i
gz &
Ry

(b)3B ~/L MERX
1 ML~UL R

ML L MEE 1 O L 9 ISPHRE AT E IS ARRL 382
FEINTWDHTD, BRLOBEIZHE > TRADIEZ SN
TN Z Ik, HLWR AT DR IC /22> T
W5, ARIFEBRTHWEZ ML ~UL MMIX 2 1277,
Type-a, TypeD-b, Type@-a, Type@-b, Type®@-a,
Type@®-a, Type®-a ® 7 fifi T % . TypeD-a, TypeD-b
IFHC DL 3 = T #40 BRRL O PR 21 TRER ST
D0, FNENOPIREEOMATFEM DN LD “a”
HEONRT L, “CbUIRFONUT WEHER S 5.
Type@~Type®DiEWIK 3 IR T L HIZ, Yba=
T RERLO PR ORENT KT 5, BN BRRLO PR DHIL
DEEGTHD. 2F D, Type@-alL, IF2NLT VR
fTHY, Vra=TIKOPIHR : cBN BRI PR =
3:1 TRETS 3BV ETHD. K 3()EBLODb)IC
Db a =T RRRIO PR : CBN BRI OPIR=2:1 B L
5:1®3B~YL DOl ERT.

P TSR 525 (T 264F)

(54

: JN2=72:CBN1 SNh2=73:CBN1
»

¥

(AN

8

]

1z ))b:l ?4 CBNI ).ll-:l 75 CBN1
2

n

=

< Type@- b
;.i\ YN2=72:CBN1
* Type(M-b

K2 FEERIZMHH L7 ML ~L B

(b)Type®-a
K3 Uha=T7RROPRRE BN FRKLO MR OEIE

2.2 $KEL—ILERHEIHE FERIZITZEE & ILFIBR 2
1To7- BB Y BIEKIE L — LI HIRE & T8 » RgkE

U— UIFEI 2 U7z, B Ehk 0 B L — LA HI R %
4, FENED BIEE L — VIFEIRE 2 [X] 5 12T

HEhik » BIgkiE L — LIFHIBEIE, 8l L — L ICRIR
ZEEL, I~y RONBEEET 5 2 & THEBZ1T
9. ZO#E L—/UAFEIBEO BRI, L—/ VBATAE O
YRk, L— Ao X H O (ERE) I TELEERL
REIIZCTEHELZTVRS Z L TH Y, BRI
K 1500mm TdH 5.

TFaEhE » REE L — VTR T B 8he 0 RIgkiE L —
JURFAIEE DS 3 A3 0 TIEIZ 2 T UL 5 WIE EEH



OB EAR CERE L — VRTHIBE O BISE - MLV b g —

SHRETHDLEVIBBOFREEEIL, 2 ATHERZ
& DNATHEZR 35kg (TP R, BBy D % B RIS
TEXHEIHICkB LIcX AT THD. £, WHEl~>
ROV — IR DHENERTEH L1 -TH
0, WEEl~y ROME XX 2808 L — Vi o &

DR E AT

X5 FEhE D BEGE L — LIFHIEE

AL MFEG R E LT 6 12Tk oicar %7 b
KA —nHEX, 77705, 7V —~r h %
Foiden, gL — W IFHE I B EZ 2< 7562
EEHME L TCHBIREY A, FEHREV AL bICa X
7 MRA =V ERERA LTS, AR X8kE L
—VEERT 5. BRAIE, S50CHEMAE S FH iR E 8k
RFEEHE 0.50%) &AL FALENIZIER —Th 5.

X6 ~L MBS

33

23 N)U NEREEHE WM A2 ERICHE T S 2 &
ZAME LTI T o HRIC K DB IT- 7=, W
WEEIIH 7 1R T L 912, ML~V R &R [ERESE 5 E
— B WM 2 EL U — 7 AR— R, —EDENE
DTDHZENTEDLERIEV ) VX —THR ST
5.

Decompression valve

X7 ~L MR

3. ERAE
3.1 BENE Y BEKE L— )LEREIEIZ 6 1+ S IR RER
ARIEBRTITHAT DIZONRT S DD 72 8 TypeD
-a & Type-b, BN BRKRIOPIR & /b = =T RRRLON
TR OIRLE L ZR DR A T~ 5 72 8 Type@-a, Type@-a,
Type@-a, IO Type®-a DEFF 6 FiFHDO ML ~L k
ERWEREIT -7, ZOMEETIE, Eihli s EHhin
\Z ML~V R 33EE O b, EBgICER L TW5
E—XEBRENT S Z L TN TAS. ZTDBEOT
HILD ML~V ROSESMN 30N 12725 K 9 IZERE L,
B 8 1279 L 912888 L —/L D 0.5m O#EIFHZ 10 43[4,
F— K2 8A DAFMNNIND K 95 ICUNAL & FHEE L 72
D OFEE S, FEE 10 fls, — Bz A~
EDS5 rTOROESZ]DHZ LT, ROWIDE{L
HHER L L, AEF30 afiTo 7.

N
/

\ 500

B{I:mm
X 8  AIFEE £ D E H A

32 HEINY FOBEZAEICLIENE~DEE
FOARIIE R, EBR=EICHEBE L — V2R E L,

91T RT LI, L—flE (ERE) %2 10mmiZ L

T, BE& ImO L — v a2#EE L, FEREY RE L



— VIR 2 O CRFEE 2 35 Z 720, BB XV E R
BB Z UM ET 250mm A& & Y, FiE 500mm & 300 1
LT, WFEl~ >y RO/ 4 T 10 1233 K 5 I2hfF
EAN > 7 AR IT 5N TWANEEZETTHZ
ET, 00 10°, 15°00 3 @V ICEEL, TNENFEER
T 7.

fEh
/ 2% 5] BB ( 1 Omm )

A
sady }‘__>@ ()

| [

—Ll

49 ERHES & FALED

B 10 AFEI~ > FOMEE A EORE

33TSTUARICEITAHMERER  7FHDO ML
N ERWV, UL NS X0 YRR A AR L 7.
RIF B P | XA [ G R W THFBE 3 T 2. % 30m/s (2R
E L. AR 2 v MM LA 28 D
0.05MPa TH 5. 300 b &12, WM OES (g)
ZREL, TOEIB(LEHFEREL L. =12l
Do T & FWRHAE L, MBI L D AMENE L.
ZOMICHFBEE O EH S ZHE L, ML ~/L hDOF
HERBIOGIV S T2~/ 7 r R a—T T TRIZEL
7o, BERFEERSIZIZ8E L — L LHRR ARV E EB 1
i 55mm, JEX 10mm (ZA0T. L7z S50C #fEAH L, #*

T S (TABTEERA DB AP & Wi D 3 &2 FHI L

ZOWHfEE L.

4. ERBERBIUEER
4.1 BEE Y BEGE L— LBTEIBIZ & 1+ 2 HERER
H bk 0 BEkE L — LI & W TS 21T - 7
RFORFEE R ORE R A X 111273, 1 11 L9, TypeD-a,
Type-b £ ¥ ¥ cBN MEKLD PR A3 2 IA FA72 ML X
IV k@ Type@-a~Type®-a O J5 HUFEE 1T 3 (5FEME
ZLHINDZ ENRNGmoT. arvZ g hkA—NLER
ZEH LTV D E80E L — LAFHIBEIZ 35U T BN FRRLD
PHRZ —EOEIEG TIRESEDL Z LA THDLZ L
WD, AN T WA Z A LT 5 TypeD-a

DFFDNEDHUT < WA D TypeD-b & 0 BHFEER L,

P TSR 525 (T 264F)

— T, EOoNRTWIMAZEH L TWD ML ~L K
IZIEDFUT S WA 28 LT D ML - M2,
PR OTEECLAT D I 2 DR <, FRRIHEH L
T REDTAMED T TlE > T

12
— IR
| # 30min
. [ ] )
_ Y [ ] — _— 20min
el [ ] [ ] [ | —
g 08 | = = - & 10min
g [ ] [ | [ ]
= [ ] [ | |
g —
o 06
e
L I
. I l
00 I
Typedra  Type@-a  Typedma  Type®-a  Typel-a  Typed-b

11 & L—/VAHIBIZ 351 2 BT IS

4.2 HHEINY FOIEZAEICE T 5ENE~DEZE

I~y ROMEEAEE 0°, 10°, 15°IZ8E L, Ty
pe@-a DYV kN TENEIN 3 BIAFEE 21T - 7=, FEhRtk,
WM 2 ML S FHCRHAI L, 2 DML SR O /M & i
KiEDZEETENE L Lz, X 12 1230 M B 0° TSR
EiTolz b EOWERMFEEZRT. K12 LV, ZoOKO
TEAUEIT 133um & HIE Sz, FERICE SR 3 (Bl
EXAT o TG, I~y ROMHE 0 DL xDE
AUELE 156pm, 10° @ & =13 133um, 15° O L X% 13
Oum & JHIE 47z,

El Measured Profile

180.0
160.0
140.0
120.0
100.0
80.0 133 m
60.0
40.0 ~
20.0
0.0

0.0 2.0 4.0 6.0 8.0 10.0 12.0
[mm]

X 12 R Ep i B

FIH N @I T DB, WERHS O T EIT DN K
<, B~y ROMBEEAENR 0T oL x L d, 15°
DFDOTNENDIRNT LD, HEl~y RICHEE A
EEroObZ 3B THDILEERD. 72, BHET
1% 0.1mm FBRE DI Y 2175 729, SElOTFEghE L
—VIFHIBS 2 L CEEREH 2 M EE T 5 Z LI2 L5 T
HAETLENEITTFAHMFATHL L F2D.



OB EAR CERE L — VRTHIBE O BISE - MLV b g —

A3 TSTUARICEBITHHERESE  S50C OHMIE
&~V M A O TAFE ML L R TEREN
6 [F1, 1 [ENZ-D> X 300 FRIMFEE 1T\, #AFEM OE S
DO, TRbOLMEEZET. ZTOMEEZK 1312
NI 13 59, TypeD-a & TypeD-b, Type@-a &
Type@-b L ZLERD L, -a DFOHEENZ . Zh
IX-a OPREEOMARDFONLT VW Lk, HiE
WO LWBRRIS R 2 E BN D IERH WD E S
25. £z, TypeD-a & Type@-a b3 & Type@-a
DOWFEE R 5 EFREZ . IRIET 2 BN BRI O PR A
WELHEZTWLHEdEEZLND. L)L, Type@-a
& Type®-a &% & BN BRI DEIS DD 7200 7 M
W32 < 70> TV D Z & v BN RKIDEI S 23%
VIME ERFEEN L 25 Tldel, 5%IT 20K
RNZOWTHRNDMLERH 5.

60.0
50.0
40.0

30.0

Grinding amount [g]

20.0

100

00
Type(-a Type@-a  Twpe@-a  Type®-a  TypeBa  Typed-b Type@-b

X 13 AFE~L MBI DR

F7, EBREiHO ML~V b FHE % TS CBlEL L
7o, EBREIZOIFZON0T WA (-a) OPUREBOHE
KEEZK 14, 1F250UZ WA (-b) OJFRESOHE
REEZK 15127 T. FEBRATO ML ~/L kT, -a,
Db DA L, o= T RERIAERART I X LT
BAEINLTEY, MAAERITIZEAERZ 20N, #E
BRI%13-b DIE OIS WA TIX Y v a =7 iRkis H
OENLTWAEHT (BETAL K-> TWDHEA) %
< HEZ T L. -a DIFONOT WA ClILsiAm Ok
RBNEOND Z L TH LWDIRKI N B DIl T\ 5.

WHEERI(ZE) & WFEERR ()

i o Bk L bt b TN E 1
o Py, Wy ; k7 2
st S WA ] b ~

X 15 1FE23UT < WERAT O PR
WFEERT(E) & BFEERS ()

5 #&8
AWFFETIX, a7 hhRA =L EFXogkEL —

WHEIg E 7 Z 7 > HRO~v M Z#H L, BN

RRRLOPIR & v 2 = T RRRLO IR —E OEE TR

fEL7 3B~V hERE LT 5K ML~/ k7 FiJE

B UM ERR 21T 72, LTNICE O EEE R

7.

(HBGE L — VAFEIREIC X A 8k5E L — L OWFEE &1 cBN
FRRL OB ANRLE L TV D 3B ~UL kDI NRAE
LTV ML L b X0 BAFEEENR S, £0
HCH U a =7 #40 BRKLO IR : (BN #RKL # 100
OFE=2:1 ® 3B ~/L FOWFEENEH L) >
7o, —EDEET BN MSKIOPR A IRIES D 2
ENENTHD.

Q)PHREBHRAT 2ME DI ML UL |~ D J7 05 EE &
3% <, MMMEOND Z LI X0 SR e BRRIAS
ML TIEHL WD EEX NS, L, #
FiMFONLF U ML ~L AN ICE 5 .

)EKIE L — /L ORI OBEE TIL, WFHlI~ v RO &
FAENO" DL EDEIEN 156um 72> 7= DITHKE L,
15° ®© & Z1E130um & Lz, WFfl~ > RIC
EAELEOTLIOFENTHDLHEEZD. iz, B
% CIE 0.lmm OMEEY 2179 DT, 130pm &9
ENEIT, FFREANTH Y, TEVRIEE L — VA
HIEg 2§l L — L O BICE 35 2 &%
HHTHDHESRD.

SE X
(1) FOHEWEE, BEA%M, BHEEE, BREZ, fLose
B T8RE L — LRI o B SS & IFEIRR I D0
T, HAESHC B A S AR T TR R i T,
pp. 2011-2012, 2012.
(2) VSM, “Diamond and CBN Abrasives ”,
Abrasives, 2012.

Quality






A SC/ A - IR B (R A S %R 7 1 H

BER A 5 D3t FE RS (H R

A1 LR

J g 4 A

Interactive Extraction of Significant Information from Fixed Observation Camera

Keishi ISHIYAMA*

Tetsuya TOZAKI**

ABSTRACT

The movies taken by the fixed video camera have been used to recognize to some significant informations. In

this study, we propose the method that can extract the significant informations such as colors or moving

directions from the movie data taken by fixed observation camera. Firstly, we extract only moving objects

based on wavelet decomposition. Wavelet decomposition is a method to analyze time and frequency at once.

Secondly, we analyze the feature of moving objects. The contents of analysis are colors, the movements and

the moving directions. For the color determinant we use the color circle. We calculate the movement and the

moving direction are calculated by presuming optical flow. We extract the target whose characteristics are

given interactively. Finally we show the effectiveness of our method by the experimental results.

Keywords : wavelet decomposition, optical flow, labeling
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Development of Experimental Teaching Material Using Windmill of Papercraft

Kenji FUIIMOTO"  Kazuyoshi WASEDA™

ABSTRACT

In recent years, a decrease in motivation of learning, has become a problem in the College of Technology and

Engineering of the University. In order to resolve this problem, measures are needed from the lower grades.

However, to educate both theory and actual practice at the same time for student who have less technical skills is

difficult in introductory education. In this study, we developed the experimental teaching material for college

student, using horizontal axis wind turbine generator paper model and Arduino compatible system board.

The teaching material provides the experience about a method of developing the optimal airfoil design of the

wind turbine rotor blade with assembling the original wind turbine paper model. And it provides the learning

opportunity about a method of developing the simple data acquisition system by using Arduino compatible

system board.

Keywords: engineering teaching material, arduino, windmill
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Synthesis and Steric Interaction of Pd(II) 2-(3-Substituted Ethenyl)

-8-Quinolinol Complexes
Kouji MINEMOTO*  Shinichi OHFUCHI**

ABSTRACT

In the presence of 2,6-disubstituted pyridine, the reaction of palladium(Il) with 2-(B-substituted
ethenyl)-8-quinolinols in methanol gave palladium(Il) complex containing 5,5-condensed chelate ring and
2,6-disubstituted pyridine as a monodentate ligand. In this paper, we reported the synthesis and characterization of
palladium(II)-8-quinolinol complexes having various 2,6-disubstituted pyridine. In the case of 2-(B-substituted
ethenyl)-8-quinolinol compound that has methoxycarbonyl at B-position carbon of quinolinol-2-position, complexes
3e, 3f possessing 2-bromopyridine, 2-chloro-6-methylpyridine as monodentate ligand were measured
diastereoisomer in '"H NMR spectra. In the case of ethoxycarbonyl at B-position carbon, complexes 4b, 4c
possessing 2-ethylpyridine, 2-propylpyridine as monodentate ligand were measured diastereoisomer in 'H NMR
spectra. We confirmed that [ -position carbon substituent and 2,6-substituent of pyridine ring affect Pd-N rotation

Keywords : 8-quinolinol, B-position carbon substituent, 2,6-disubstituted pyridine, Pd-N rotation hinder

1. iR

RTVY LAPHIL A BEBERTEO—DOTHY, B
{RIREEE LT 0, +1, 42, BLO +4 fliz & 5. Pd(1I)
FABEE R FIZBWTRIZEZETH Y, PA(IDFERE
XA EN RS E AT D Y. S E TOR%E
WZ& 0, PAMMEIZ =R T D 2-B = ¥
HIVR = VERL T =)L)-8-F /U ) — /L& KOH
TFIETAY ) — VIR OIS S5 &, 2-(B hrE
TT=))8-F /U =D O, N, CEPdIBFEAL
X/ U/ —/L:Pd=1:1D554FEFL— FREFO
LERRNEKRTE S Y. Z 0 & & PdIZMUENLZ D
T—ODENENICZEENTE 5. Z 0 Pd(IDEERD
FLEE LT, —2DZW T ENL AR % 7 BLEEEA 1
EHWDZ LR, $EHEA~ETZ e b ER R O A D
DTS, 2L TEAY RBEERMNFEZ RV
PA(IDEER DA K OSLARREE ORI LD, FL—
NER o MLARFBEMEE, P ALRFEHIL, K OEERNL
TO=FIIMAEREZ R >FENRE SN Y. B, B

*RAAA > NEOCERR 16 4 L EEIE T)
o TSR B

(L RBEWRILIC T F LT 2T LK% &0 2-(B AT BT
T=N)8-F U )b, BRI S O BT
Fa AWz, ¥ L— MR ALK R E L & HEELT
FOSEEFEAEC LV, Pd & BERA T OFEA T
[ElfiRpEEN LT 5.

HERANL 28 P r & AW TAERT 2 Pd(IDEEAR
I BARBBEBIEOTF LT AT ALY VUBL
DOSARMAEIEANE E A L7 < PAN(E U P 0)FEA
THEZEEN WD, ERELTFL— MR afLD
RHFRFEICL Y CDCLIABEIZH 1T 5 "HNMR A% |k
N ET—lSaT o F A= LTBESNE Y &K
WCHERANL 2% 2 U AR W TART 2 Pd(IDSEAE
T, '"H NMR 27 "L ETCZRATFILRMO T 10—
R7pE—27 OBZIZ LV BALRFEHIEDO =T LT R
TFE X ) U VB E OSARFE BEAER I IMERE S 7223,
PA-N(F / U NFEA O BERREE~OR BT/ <, £
B9 % PA(IDEERIT oy —F v FA~—& LTHIE
En=Y. L, BEENLTELT2-AFL% Y
VEAWTAERT S PA(IDEIRTIX, B I7RHEE KL
DEZFIVEATIVEEN 2-AF LX) U D 2L A F IV



XX/ U UBREDONEHAERDKE <, Pd-NQ-
AFNx U NEAEEICEERREE N AT 5. 2 Of5 R,
Z @ PA(IEERIZ =D D EIp » T=Ffr AT & 2R
FE a fOARFIRFEICELD HETTOARFDO=H 'H
NMR A2 fL ETOT AT LA~w—& LTHIES
W, YIVBTNATAra~ N7 4 —I280 K
RGBS,

AWFFETIX 2- A F % 7 U 2 CREEREEFED 5
TEFENDX U B 2 ALEHILD PA-NQ-A T L%/
UYEAMOREREEICRESEEEL 52T D
DO ERERIL, 2,6 PLEHLE Y P (a-f) & BUERINL 7 & 3
LEER A AR L, PAN(EY ¥ U)fEA MO R#ERREE O
WHEE CDCLIAEEIC BT 2 THNMR A7 R Lo b
7 L 72(Scheme 1).

7B, AMIETITX L — MR B ALRBEHIEIC AT
WVERATNIE S OMRE 3R, TN AT VL
Lotk E 4R E LT,

A BT AL 525 (FHi264F)

adium(Il) (Ba)d&ER  1(143.6 mg, 0.5 mmol)?D A
X ) — VIR 50 mL (27 T 7 masRT Uy AN
iz > kU 7 A (Nay[PdCL])(147.1 mg, 0.5 mmol)?d A ¥
J — VIR 50 mL &KER{E 7 Y 7 A(KOH)(112.2 mg,
2.0 mmol)®D A ¥ / — /V¥EHK 20 mL N x 7=, =T
20 SyfFfEERtR, HWURENL & LT 2-AF Y Vv
(69.8 mg, 0.75 mmol) & Nz, & &1 24 FEfGHEHE L 7.

BOGHE T4, iz o —2 ) —z "R L — X — T £
L, BEWE 7 aadR/L A THE L., Kk, 7o
2RV A JEICHEKEREE T N U U A AN TR LT,
AHilbth, B—% U —T R L—& — % AR A bR
BTk, BEWEIT LI~ NI T 7 4 —(V 2
— 7L C-200,50ER Hife—F /L =& ) —/L=9:
DICTHEL, B EZREENERE L THZINE
124.6 mg, L= 48%). fEhsi 130-133°C.  'H NMR
S[ppm] 3.20(bs, 6H, esterCH;, py-CH;), 3.61(bs, 6H,
esterCH;, C“OCHj), 5.92(bs, 1H, C®H), 6.89(d, 1H,

J=19Hz, 7-quiH), 6.96(d, 1H, J=8.0Hz, 5-quiH),

2. RE 7.27-7.31(m, 2H, 3,5-pyH), 7.38-7.41(m, 2H, 3,6-quiH),
2.1 AIEEE BN 1T R O BEFE 35 X OV 7.71(t, 1H, J=7.4Hz, 4-pyH), 8.23(d, 1H, J=8.7Hz,
TESM A o, il AR SUWERTSR B S 2 4-quiH), 8.66(bd, 1H, J=4.5Hz, 6-pyH). IR

B MP B IR: HAS S JASCO FT/IR-300 #R44 456
FE#H(KBr). 'H NMR: BRUKER DRX500 (500MHz), ¥
M, 2 w7 U 427wk A(NEEEYE TMS, Oppm).
TLHR AT MIAR CHN-Corder MT-5 .

2.2 BMEFDOER

2.2.1 Dimethyl 2-(8-hydroxy-2—quinolyl)-
methylidenemalonate (1) &R  BE#@ 2Icit-> T
AR LT, filS 133-134°C(lit. ? 133-134°C).

2.2.2 Diethyl 2-(8-hydroxy-2—quinolyl)-
methylidenemalonate (2) &R  BEk 2Icit-> T
ARk LT, s 84-88°C(lit.  84-88°C).

2.3 BHRDER

2.3.1 {Dimethyl 2-[methoxy (8-oxy- 0-2-quinol-
yl-M)methylImalonato-€} (2-methylpyridine)pal -

1711em™(C=0). JTTE I E C, 50.74; H, 4.48; N,
5.04%. CpHyN,OPd - 0.25H,0 & L T EHE A C,
50.68; H, 4.35; N, 5.37%.

2.3.2 {Dimethyl 2-[methoxy (8—oxy-0-2-quinol-
yl-MmethylImalonato-¢} (2-ethylpyridine)palla-
dium(I) @b)DERL  HERNI & L T2-=F L
U Yy ImL ZHV 231 ERIEBRIZIT - 72, SRR
127.0 mg(IL3E 48%) & #37-. @l 116-118°C. 'HNMR
S[ppm] 1.49(t, 3H, J=7.1Hz, py-CH,CHj), 3.16(s, 3 H,
esterCH3), 3.61(s, 3H, esterCH3), 3.63(s, 3H, C*OCH;),
3.69-3.81(m, 2H, py-CH,CH3), 5.91(bs, 1H, C*H), 6.88(d,
1H, J=7.9Hz, 7-quiH), 6.95(d, 1H, J=8.0Hz, 5-qui H),
7.26-7.33(m, 2H, 3,5-pyH), 7.38-7.41(m, 2H, 3,6-qui H),
7.76(t, 1H, J=7.7Hz, 4-pyH), 8.23(d, 1H, J=8.7Hz, 4- qui-

AN X

N (ﬁa’H KOH/CH3OH ,;( C:a'OCHs b Ri =H, R: = CH,CH3
OH B R2 N R3 O— = _ B/COOR c:R“=H, R°= CH2CH2CH3

O\\I/C YO g Ex “>COOR'  d:RZ=H, R?=Cl

=10 R X RZ_N._R® e:R2=H, R3=Br

a-f U f:R?=CH,; R®=Cl
XN
1:R"= CH, 3:R;=CH3
2 :R%= CH,CHs 4 :R*= CHyCHj
Scheme 1
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H), 8.68(bd, 1H, J=4.5Hz, 6-pyH). IR 1685cm™(C=0). ¢
FOMNTE C, 51.89; H, 4.34; N, 4.98%. C,3H,4N,O4Pd
& L TOFFAE C, 52.04; H, 4.56; N, 5.28%.

2.3.3 {[Dimethyl 2-[methoxy (8-oxy-0-2-quinol-
yl-A)methyl]Imalonato-C} (2-propylpyridine) pall-
adium(II) (3c) DERL HERNL & LT 2-7 '
EAEY Yy ImL 2HV 231 ERERICIT 7. EE
[ 154.0mg(INEE 57%) % 7=, Al 148-153°C. 'H
NMR &[ppm] 1.08(t, 3H, J=7.2Hz, py-CH,CH,CH),
1.92-2.00(m, 2H, py-CH,CH,CHj), 3.17(s, 3H, esterCH3),
3.52-3.61(m, 2H, py-CH,CH,CH), 3.61(s, 3H, esterCHj),
3.64(s, 3H, C°OCH;), 5.91(s, 1H, C°H), 6.88(d, 1H,
J=79Hz, 7-quiH), 6.95(d, 1H, J=8.0Hz, 5-quiH),
7.26-7.33(m, 2H, 3,5-pyH), 7.38-7.41(m, 2H, 3,6-quiH),
7.74(t, 1H, J=7.7Hz, 4-pyH), 8.22(d, 1H, J=8.7Hz,
4-quiH), 8.70(bs, 1H, 6-pyH). IR 1684cm™(C=0). THE
HriE C, 52.48; H, 5.00; N, 5.11%. CyHyN,O4Pd -
0.25H,0 & L COFHEAE C, 52.47; H, 4.86; N, 5.10%.

2.3.4 {Dimethyl 2-[methoxy (8—oxy-0-2-quinol-
yl-M)methylImalonato-€} (2-chloropyridine)pal |-
adium(IT) (3d) D&EEL HEERNL & LT 2-7 1
7B U 2(85.2 mg, 0.75 mmol)& V> 2.3.1 & [FIERIC
fTo7z. HEARBIK 743 mg(LFE 28%) & 1F7-. Rl
144-148°C. "H NMR 8[ppm] 3.39(s, 3H, esterCH3), 3.62(s,
3H, esterCH3), 3.67(s, 3H, C*OCH3), 5.92(bs, 1H, C*H),
6.91-6.99(m, 2H, 5,7-quiH), 7.27-7.46(m, 3H, 3,6-quiH,
5-pyH), 7.54(d, 1H, J=8.1Hz, 3-pyH), 7.82(t, 1H, J=7.8Hz,
4-pyH), 8.24(d, 1H, J=8.7Hz, 4-quiH), 8.65(bd, 1H,
J=5.1Hz, 6-pyH). IR 1716cm™(C=0).

2.3.5 {[Dimethyl 2-[methoxy (8-oxy-0-2-quinol-
yl-A)methyl]Imalonato-C} (2-bromopyridine) palla-
dium(II) (3e) D& B 1(114.9 mg, 0.4 mmol) &
Na,[PdCL4](117.7 mg, 0.4 mmol)& KOH(84.2 mg, 1.5
mmol)Z VY, BRI & LT2-7rEEY 1
mL ZH\W 231 EFEERICAT 72, T AT LA~ —iR
G L L CHEARIK 96.3 mg(IE 41%) & 57-. Bl
87-2°C. ThzIblithTLrua~w NI I77 4 —(V
=7 C200, 7 BER BERR =T L : =4 ) — /L=
8: DIZTHEEL, —ODMsy A, B Z1F7-.
3e-A : '"H NMR S[ppm] 3.32(s, 3H, esterCH3;), 3.61(s, 3H,
esterCHs), 3.62(s, 3H, C*OCHs3), 5.89(s, 1H, C*H), 6.92(d,
1H, J=7.9Hz, 7-quiH), 6.98(d, 1H, J=8.1Hz, 5-quiH),
7.39-7.55(m, 4H, 3,6-quiH, 3,5-pyH), 7.85(t, 1H, J=7.6Hz,
4-pyH), 823(d, 1H, J=8.7Hz, 4-quiH), 8.84(d, 1H,
J=5.2Hz, 6-pyH).
3e-B : 'H NMR S[ppm] 3.41(s, 3H, esterCH3), 3.61(s, 3H,
esterCHs), 3.68(s, 3H, C*OCHs3), 5.93(s, 1H, C*H), 6.93(d,
1H, J=7.8Hz, 7-quiH), 6.96(d, 1H, J=8.0Hz, 5-quiH),
7.39-7.46(m, 3H, 3,6-quiH, 5-pyH), 7.69-7.72(m, 2H,
3,4-pyH), 8.23(d, 1H, J=8.6 Hz, 4-quiH), 8.60(m, 1H,

6-pyH). IR (A,B {EEH) 1684cm™(C=0). T/ HTE
(AB iE & %) C, 4285 H, 336, N, 4.81%.
C2HoBrN,OgPd & L COEFFEAE C, 43.36; H, 3.29; N,
4.82%.

2.3.6 {Dimethyl 2-[methoxy (8-oxy-0-2-quinol-
yl-MmethylImalonato-&} (2-chloro-6-methylpyri-
dine) palladium(II) (3f) D&EK BPERANL - & L
T2-7anm-6-AF /Y2957 mg, 0.75 mmol)%
vy 231 ERBEICITo 72, FHARER 794 mg(IU$E
29%) %157, Rl 251-255°C(53f#%). 'H NMR Z~<2
MLOIREL LD, — oD D4R A:BlL6:4
7257,
3f-A : 'H NMR 8[ppm] 3.18(s, 3H, py-CH3), 3.43(s, 3H,
esterCH3), 3.56(s, 3H, C*OCHz3), 3.70(s, 3H, esterCHj3),
5.89(s, 1H, C*H), 6.89(d, 1H, J=7.9Hz, 7-quiH), 6.95(d,
1H, J=7.9Hz, 5-quiH), 7.26(d, 1H, J=6.4Hz, 5-pyH),
7.35-7.42(m, 3H, 3,6-quiH, 3-pyH), 7.68(t, 1H, J=7.9Hz,
4-pyH), 8.23(d, 1H, J=8.7Hz, 4-quiH).
3f-B : '"H NMR §[ppm] 3.24(s, 3H, py-CHs), 3.27(s, 3H,
esterCH3), 3.58(s, 3H, C*OCHa;), 3.63(s, 3H, esterCHj3),
5.90(s, 1H, C*H), 6.90(d, 1H, J=7.9Hz, 7-quiH), 6.95(d,
1H, J=7.9Hz, 5-quiH), 7.26(d, 1H, J=6.4Hz, 5-pyH),
7.35-7.42(m, 3H, 3,6-quiH, 3-pyH), 7.68(t, 1H, J=7.9Hz,
4-pyH), 8.23(d, 1H, J=8.7Hz, 4-quiH). IR (A,B IE &)
1685cm™ (C=0) ;7RO (ABIEEY) C, 48.00; H,
4.03; N, 4.91%. Cy,H,CIN,OPd & L CTOFHEE C,
47.93; H, 3.84; N, 5.08%.

2.3.7 {[Diethyl 2-[methoxy (8-oxy-0-2-quinol-
yl-A)methyl]Imalonato-€} (2-methylpyridine) pall-
adium(I1) (4a) D &R 231 T 1 ofbvic
2(110.4 mg, 0.35 mmol)% H\>, Na,[PdC1,](103.0 mg,
0.35 mmol) & KOH(78.6 mg, 1.4 mmol) & HLEEEANL 7 &
LTC2-AF LYY I mL ZHAWTREICITY,
alE R 128.3 mg(R 67%) & 57-. @lsl 74-77°C. 'H
NMR d[ppm] 0.87(bs, 3H, esterCH,CH;), 0.98(t, 3H,
J=7.0Hz, esterCH,CHj3), 3.21(bs, 3H, py-CHj3), 3.51(bs,
1H, esterCH,CHs), 3.63(s, 3H, C*OCHj), 3.88(bs, 1H,
esterCH,CH3;), 4.07(bs, 1H, esterCH,CHj;), 4.13(bs, 1H,
esterCH,CH3), 5.88(s, 1H, C°H), 6.88(d, 1H, J=7.9Hz,
7-quiH), 6.95(d, 1H, J=8.0Hz, 5-quiH), 7.27-7.31(m, 2H,
3,5-pyH), 7.37-7.40(m, 2H, 3,6-quiH), 7.71(t, 1H,
J=7.7THz, 4-pyH), 8.22(d, 1H, J=8.6Hz, 4-quiH), 8.73(d,
1H, J=5.5Hz, 6-pyH). IR 1711cm™(C=0). JTHEOHE C,
51.46; H, 4.89; N, 4.98%. C,sH,sN,OsPd-H,0 & L TD
FHHE C, 51.21; H, 5.01; N, 4.98%.

2.3.8 ({Diethyl 2-[methoxy (8-oxy-0-2-quinol-
yl-MmethylImalonato-C} (2-ethylpyridine) palla-
dium(II) Bb)DEM  23.1 T1DODVIZ2(157.7
mg, 0.5 mmol) & AV, HER L& LT 2-=F /el
Y 1 mL Z W TRERIZITY, Y7 2T A~ —iR



AL U AR 116.0 mg(UX SR 59%) & 157, @S
95°C. ThEEIBITHTLIav  NITF7 4—(Va
—7 b C200,RMEHE FEfR—TF L =X ) —)=9:
DICTHBEL, —HODHi%y A, B 2157-.

4b-A :'H NMR §[ppm] 0.84(bs, 3H, esterCH,CH;), 0.98(t,
3H, J=7.1Hz, esterCH,CHj;), 1.50(t, 3H, J=7.2Hz, py-CH,
CH;), 3.48-3.49(m, 1H, esterCH,CHj), 3.63-3.75(m, 2H,
py-CH,CHy), 3.65(s, 3H, C*OCH), 3.84-3.86(m, 1H, ester
CH,CHj), 4.09-4.14(m, 2H, esterCH,CHj;), 5.88(s, 1H,
C*H), 6.88(d, 1H, J=7.9Hz, 7-quiH), 6.94(d, 1H, J=8.0Hz,
5-quiH), 7.26(bs, 1H, 5-pyH), 7.32(d, 1H, J=7.7Hz, 3-pyH),
7.37-7.41(m, 2H, 3,6-quiH), 7.76(t, 1H, J=6.4Hz, 4-pyH),
8.22(d, 1H, J=8.7Hz, 4-quiH), 8.76(d, 1H, J=4.9Hz,
6-pyH).

4b-B : '"H NMR §[ppm] 0.96(t, 3H, J=7.1Hz, esterCH,
CH;), 1.43(bs, 3H, esterCH,CH;), 1.49(t, 3H, J=7.0Hz,
py-CH,CHj), 3.48-3.49(m, 1H, esterCH,CH3), 3.63-3.75(m,
2H, py-CH,CHs), 3.65(s, 3H, C*OCHj), 3.84-3.86(m, 1H,
esterCH,CH3), 4.09-4.14(m, 2H, esterCH,CH3), 5.89(s, 1H,
C*H), 6.87(d, 1H, J=7.9Hz, 7-quiH), 6.94(d, 1H, J=8.0Hz,
5-quiH), 7.26(t, 1H, J=6.4Hz, 5-pyH), 7.32(d, 1H, J=7.8Hz,
3-pyH), 7.37-7.41(m, 2H, 3,6-quiH), 7.76(t, 1H, J=6.4Hz,
4-pyH), 8.22(d, 1H, J=8.6Hz, 4-quiH), 8.71(d, 1H,
J=5.1Hz, 6-pyH). IR (A,B {&&#¥) 1701ecm™(C=0). T
M (AB IBE®) C, 51.89; H, 5.15; N, 4.89%.
CosHpgN,OPd & L T FFHE A C, 52.04; H, 5.24;
N,4.86%.

2.3.9 {Diethyl 2-[methoxy (8-oxy-0-2-quinol-
y|-A)methylImalonato-C} (2-propylpyridine) pall-
adium(II) (4c) D& R 231 T 1 ofbvic
2(157.7 mg, 0.5 mmol)Z V>, BEEEINI & LT 2-7
o EJLE Y 22909 mg, 0.35 mmol)Z AW TRIERIC
fTole. VT AT LAY —IRAWE L CHEARIK 52.7
mg(ILE 18%) & 157=. @l 131-134C. xS B
NI hra~w NTTT7 4 —(Ta—47 L C-200, FHEE
W Wi F L =X ) —L=9: )T THHEEL, —»o

A BT AL 525 (FHi264F)

DSy A, B #4572 4¢-A : 'TH NMR §[ppm] 0.86(bs, 3H,

esterCH,CH3), 0.97(t, 3H, J=7.1Hz, esterCH,CHj3), 1.08(t,

3H, J=6.8Hz, py-CH, CH,CH;), 1.98-2.00(m, 2H,

py-CH,CH,CH3), 3.47-3.63 (m, 3H, esterCH,CHj, py-

CH,CH,CHj3), 3.66(s, 3H, C*O CH3), 3.87(bs, 1H, ester-

CH,CHj3), 4.07-4.09(m, 2H, ester CH,CH3), 5.88(s, 1H,

C“H), 6.87(d, 1H, J=7.9Hz, 7-quiH), 6.94(d, 1H, J=8.0Hz,

5-quiH), 7.25-7.30(m, 2H, 3,5-pyH), 7.37-7.40(m, 2H,

3,6-quiH), 7.73(t, 1H, J=7.8 Hz, 4-pyH), 8.22(d, 1H,

J=8.6Hz, 4-quiH), 8.76(d, 1H, J=5.4Hz, 6-pyH).

4c-B : "H NMR 3[ppm] 0.95(t, 3H, J=7.0Hz, esterCH,CH;),
1.08(t, 3H, J=7.1Hz, py-CH,CH,CHj), 1.26(t, 3H, J=7.1Hz,
esterCH,CH;), 1.99(bs, 2H, py-CH,CH,CH3), 3.30(bs, 1H,
py-CH,CH,CH3), 3.53(bs, 1H, py-CH,CH,CH;), 3.65(s,
3H, C*OCHj), 4.04-4.14(m, 4H, esterCH,CH;, esterCH,
CH;), 5.88(s, 1H, C*H), 6.88(d, 1H, J=7.7Hz, 7-quiH),
6.95(d, 1H, J=8.0Hz, 5-quiH), 7.26-7.30(m, 2H, 3,5-pyH),
7.37-7.41(m, 2H, 3,6-quiH), 7.74(t, 1H, J=7.6Hz, 4-pyH),
8.23(d, 1H, J=8.7Hz, 4-quiH), 8.75(bd, 1H, J=4.7Hz,
6-pyH). IR (A,B IEAW) 1684cm (C=0). st /3 Hr i
(ABiEAM) C, 53.39; H, 5.21; N, 4.96%. CysH30N,0Pd*
0.6H,0 & L COFHEAME C, 53.49; H, 5.39; N, 4.80%.

3. MRLEE

3.1 BHDER  PA(IDHEIC RN LT B
NRBEHILICATF L= AT LHEE SO 2-(BAEHT
T =I)-8-F% /U —)u 1 LA O BEEANL T a-f %
W, IR KOH f7/E N A % 7 — VIR C RO S 4,
3RERDOE R AR T, X, PA(I)HEIZ Z RN &
L C B RFBERILI o F L AT LA H O 2-(BAL
BT T =)1)-8-F /) U ) —/b 2 LFEx O HERANL T
a-c Z WV TCRBED RIS 2 S, 4 REER DG A R A
72(Scheme 1). 13 H 7= BSER DI Z Table 1 (12”7,
PERDIRIL 20~70% ERIANS D E 75T F L
— MR BALIRFBEHILI A TF N AT VLA O3 %
PERIZEBWT, BV P UBRIC e F U AR RO 3d,

Table 1. Yield and melting point for complexes

complexes R' R? R’ yield[%] m.p.[C]

3a CH; H CH; 48 130-133
3b CH; H CH,CH; 48 116-118
3c CH; H CH,CH,CH; 57 148-153
3d CH; H Cl 28 144-148
3e* CH; H Br 41 87-92
3f CH; CH; Cl 29 251-255%*
4a CH,CH; H CH; 67 74-77

4b* CH,CH; H CH,CH; 59 95

4c* CH,CH3; H CH,CH,CH; 18 131-134

* Diastereomer mixture

** Decomposition



i3 BEA - Kl PA(TT

3e, f DILRIT 40%LL T -7, FL— MR BALRTE
BT LT 2T VAR SO 4 RERTIRE Y ¥V
VER 2B ALK & < 2R B RRIGR I L.
BE(R 3e, 3f, 4b 35 L N de @ '"H NMR 222 kL%
ELZE A K7 b —2 3 oFoxte b,
ERSERN T AT LA ~—ThHDHZ L E/RLTZ. 3e
4b, 4c BRIV AN T A a~ VT T T 4 —IC
KLU oD ABIOBIZDETDHZ ENTEZN,
AT RS O SEINTES, 'THNMR A2 hL
DL D OO AB LI OB DAL EZRE L
7.

3.2 #&4&Ad 'H NMR #8) CDClL iK#tckIT 5 'H
NMR A7 R JZDWT 3 R/EEAKDOF L — bR o, B-
(IR FFEHILA Table 2 (1T, 4 REGADF L — MR o, B-
LR FAE L% Table 3 (2789, Table 2 XV 3 REEIK
DXL — MR oafLRBICHES LT A XIS AT

) 2 BALiEI T T = V)-8-F /) ) — VERMEA DGR & LA AR

7v M RIEBEE-EORFET T MEAER 3.6, 59
ppm)%& & HDITXF L, FL— FRPARFEEHILTH
HAFNERATNIOILF Y 7 MEI—EDHEE R ST,
EEAATE AR T O = JEEL 7 OIRRETIE A F L= AT )V HE
1L =23 39 ppm 7273, BEIATERLAIE 3.1 705 3.9 ppm
FCOMREVEZ R L. UL, FL— MRPBALER
FE I BEIERNL T O VY OV BREWREL & ONLIRE
HERZZ Tz i2eEZEx b5, ELTIZOFX L
— MR BAIRFREHIEL DL T 7 NN —EEZ RS 7R
UME AL Table 3 D 4 RESRIZOWTH R 6, FRlo—
FNTZRATIVEDOAF LT a b 2HOE—7(C
25T ITHOE—27 2 RICARLZOBAF L7 a
o DFEAFND T T kR DBREICIIET ST
HTHY, WHONICHERN OB Y VU BRE L L
MAKFHEEAZ L TV DHERTFHEIND.

Table 2. '"H NMR data of complexes 3 [ppm]
Methyl ester Methoxy Methine
COOCH; C*OCH; C*H
1* 3.90 (s, 3H) 3.91 (s, 3H) 7.85 (s, 1H)
3a 3.20 (bs**, 3H) 3.61 (bs, 3H) 3.61 (bs, 3H) 5.92 (bs, 1H)
3b 3.16 (s, 3H) 3.61 (bs, 3H) 3.63 (s, 3H) 5.91 (bs, 1H)
3c 3.17 (s, 3H) 3.61 (s, 3H) 3.64 (s, 3H) 5.91 (s, 1H)
3d 3.39 (s, 3H) 3.62 (s, 3H) 3.67 (s, 3H) 5.92 (bs, 1H)
3e-A 3.32 (s, 3H) 3.61 (s, 3H) 3.62 (s, 3H) 5.89 (s, 1H)
3e-B 3.41 (s, 3H) 3.61 (s, 3H) 3.68 (s, 3H) 5.93 (s, 1H)
3f-A 3.18 (s, 3H) 3.43 (s, 3H) 3.56 (s, 3H) 5.89 (s, 1H)
3f-B 3.27 (s, 3H) 3.63 (s, 3H) 3.58 (s, 3H) 5.90 (s, 1H)
* Ref.(2) ** Broad singlet
Table 3. '"H NMR data of complexes 4 [ppm]
Ethyl ester Methoxy Methine
COOCH,CH; COOCH,CH;, C*OCH; C*H
- 4.36 (q, 2H, J=7.2Hz) 1.37 (t, 3H, J=7.2Hz) 7.80 (s, 1H)
4.42 (q, 2H, J=7.2Hz) 1.28 (t, 3H, J=7.2Hz)
3.51 (bs**, 1H), 3.88 (bs, 1H) 0.87 (bs, 3H) 3.63(s,3H) 5.88 (s, 1H)
4a 4.07 (bs, 1H), 4.13 (bs, 1H) 0.98 (t, 3H, J=7.0Hz)
3.48-3.49 (m, 1H), 3.84-3.86 (m, 1H) 0.84 (bs, 3H) 3.65(s,3H) 5.88 (s, 1H)
4b-A 4.09-4.14 (m, 2H) 0.98 (t, 3H, J=7.1Hz)
3.48-3.49 (m, 1H), 3.84-3.86 (m, 1H) 0.96 (t, 3H, J=7.2Hz) 3.65(s,3H) 5.89 (s, 1H)
4b-B 4.09-4.14 (m, 2H) 1.43 (bs, 3H)
3.47-3.63 (m, 1H), 3.87 (bs, 1H) 0.86 (bs, 3H) 3.66 (s,3H) 5.88 (s, 1H)
de-A 4.07-4.09 (m, 2H) 0.97 (t, 3H, J=7.1Hz)
4.04-4.14(m, 2H) 0.95 (t, 3H, J=7.0Hz) 3.65(s,3H) 5.88 (s, 1H)
4c-B 4.04-4.14 (m, 2H) 1.26 (t, 3H, J=7.1Hz)
* Ref.(2) ** Broad singlet
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Figure 1. Pd-N(pyridine) rotation for 3b, 3e and 4b.

3.3 DN EER INLORERND
PAd-N(E' U U NEHREFEIC LD VT AT LA ~—0DE
AT U— NER B AR BE AL & BURRLF o ) ¥
VER 2,6 MrEHIE & ONLERA EAEH ORI/ Ko TR
F5HLEEZD. C-CPPAN(E Y ¥ DfEA & EH D
5 RIZHAI1ZOUV T 3b, 3e, 4b RIS D &, BALRE
ERILIZATF N ATV, U VURICT T VISR
10 3b ILBW Ty TFA~—ThoTtF L
D PA-N(E U ¥ NS CREEREE X722 <, 3b (XA T
JWTEATNIHE Y DU 2 LTIV E ONRFH A
TERDVNEWERHERI S NS, 2k, B Ark#
BHILICATF LT AT LM, VUV UVRICT R LS
0 3e XV BARBEHIEIZ =T L= AT VI, B Y ¥
VEBRIZETFNLVEEZ LD 4b IZBW T YT AT LAV —
Thol-HF LY PAN(E U 2 )iEA M CRIELFE E 2 &
D, 3elTATFNLNZRATFLEL Y D UE2i 7 nEi
EDONEFAAERANRKE L, X 4b TEZF LT RT
AL VU DU TV L OSRHEAEHA R K
T VEHENHEA SN B (Fig. 1). I 3a, 3d, 3f 12OV TH
AToL, CUVUVER2MIZATNVEEL S D 3a 7
nniEEHo 3d ITBW TR’y FA~—Th
STFELY, PANE Y VNG ChliskEE L2 <,
3a°3d (XX L— FEFO O OIEEEFEFRTLEY Y
VER 6L T k& DOSLEAAAER DN SO FE I HER
Enb. L, BUVVR2MICZneikibbh 6
PLIZATFNVIEE S D BTV T AT LA ~—T
HoTHFELY, PANE Y P NFEAR CHIERREE ) &
D, ML BARBEMHILE OV D URERIL L
DN EAERAN/NEL TH, FL—FRFO O DI
HEFRED ) —HOE ) VU BRE#IE TR
HAERARRKEOVERHEH SN S.

4. #i%

INEDFEROMER, ROMmNF DT

< ¥ L— MR BALRBEIILI A F LT AT VLA D
O3 REEERDOGE, HIERNLFIZ2-7HEE Y Vi (e)
R2- 76 AF N D& VTR PA-N(E
VIONEEMOEHEEFEICL DY 7 AT LA~ —N
Rk L7z,

« FL— MR PMRBEBRILICZF L XTI LA
D 4 REER DG G, HRERANL 712 2-=F /L E ) 2 (b)
R2-Fm e V()& N TRFIZPA-N(E U )
FAMOEEEEIC L 5T AT LA~ —03ERR L=,
C 3 L— BB AT RSREL & RN FOE Y Py
BR 2,6 MEHILDO KE S8 PA-N(E U ¥ U)FEA R o E
R EICEL 52 5 FDRHEND L.
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Proposal of Two-Layered Multiple-Plane Slope Stability Analysis Method

Nobuyuki TORIT*

ABSTRACT

In recent years, the assessment of landslide disaster risk has become a topic of major interest in many parts of

the world. In Japan, the mountainous and hilly areas make up 70% of the total land area and with natural and

social conditions, our country has been vulnerable to landslide disasters caused by heavy rainfalls and

earthquakes frequently every year, and landslide disasters account for about a half of the dead and missing

people by natural disasters. The most common trigger of landslide disasters in our country is slope failure. It

is important for landslide disaster prevention and mitigation to estimate the volume of sliding mass. In this

research, two-layered multiple-plane slope stability analysis method is proposed as an estimation method of it

and analytical studies are carried out using this method to investigate the effect of vegetation root system.

Keywords : slope failure, slope stability analysis, landslide disaster prevention and mitigation
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Topographic Change of the Urban River Mouth by the Flood

Ayumi KINOSHITA*

Kohji UNO**

ABSTRACT

In this study, we carried out continuous monitoring and field survey to grasp the water environment and

topographic change at river mouth bar by the flood. Study site is Akashi River mouth, Hyogo Prefecture in

JAPAN. Akashi River is one of the typical urban river, the bar and terrace at the river mouth repeat

appearance and disappearance. In this study, first, we observed the shape of the bar using a portable GPS and

digital camera. Second, we grasped the topographic change by the ground level survey using electronic level

equipment and the image analysis for calculation of the mean diameter. Finally, the continuous monitoring at

the river mouth and the daily observation before and after flood were conducted. From these observations, it

is clarified the river mouth bar and terrace tends to be formed in the winter and be washed away by the flood

in rainy season.

Keywords : continuous monitoring, topographic change, river mouth bar, flood, portable GPS
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Changes of the Consciousness against the Disaster Prevention of Administration,
Educational Facilities and Local Residents in Awaji Island

Akira SEZAKI*

Kohji UNO**

ABSTRACT

In Awaji Island, a powerful earthquake will be hit in the near future and it will be served serious tsunami damage in

the vicinity of coastal area. In this study, we carried out interview survey for staffs of local government, elementary

school and local community and made clear the change in consciousness against the disaster from before the
Southern Hyogo prefecture earthquake in 1995 and after the 2011 off the Pacific coast of Tohoku Earthquake. The
conscious of residents against the massive earthquake in the Nankai Trough is high and the correspondence against

Awaji Island Earthquake in April 13, 2013 was not so bad.

Keywords : Awaji Island, interview survey, the massive earthquake in the Nankai Trough
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Route Select Characteristics in Direct Operation for Another Railway Line

Shoichi HASHIMOTO*

Masaru Ogata™*

ABSTRACT

Railway direct operation for anather line is convenience in urban transportation demands. In 2009 Hanshin

railway Nanba line is opened, then direct train operation is started for Kintetsu railway Nara line each other.

Transportation demands are increased between Hanshin area and Nara area. In the future direct train

operations are planed between Hanshin area and Ise-Shima area or Nagoya area. When peoples select public

transportation facilities, there are severl reasons.

Select items are travel time, cost, express exstra charge,

change frequency of facilities, travel distance etc. In this study, these select items at travel using public
transportations are studied by multiple regression analysis. Future trip demands are calculated using direct

train operation between Hanshin railway and Kintetsu railway.

Keywords : Railway direct operation , Hanshin, Kintetsu, Multiple regression analysis
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Application of Presentation by Tablet Devices to Chemical Education

Hirotoshi SATO*

Kozo FUKUMOTO**

Application of tablet devices to education has become more and more important. However, there are few

reports of application to chemical education. The purpose of this paper is to investigate the teaching

effectiveness of tablet devices by comparing oral presentation with video presentation in the research

activity by students. Results of questionnaire indicated that video presentation was much more helpful than

oral one for improving their presentation skills. Most students claimed that they accustomed themselves to

operating tablet devices, and understood the contents of class. Our results suggested that continuous

application is necessary for effective teaching.

Keywords : chemical education, tablet device, video presentation, oral presentation
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A verifying map created by Dr. Masao Shimada and changing it into an electronic
file- on the city of the Liao Dynasty"Zu-zhou-cheng"

Kouichi NAKAO™

Yoshitaka MACHIDA * *

ABSTRACT

This paper survey to how to verify the map of Zu-zhou-cheng (#1JN#%) . Zu-zhou-cheng is one of

the city surrounded by the wall in the Liao Dynasty (3%
the city in 1944. He created the map of the city exactly. We are able to find out

t5)]) .Dr. Masao Shimada make a survey of

how to verify

the map using the Remote Sensing. Then we would create the digital map of Zu-zhou-cheng.

Keywords : remote Sensing, digital map, Zu-zhou-cheng (#1J1135%) , Liao dynasty (;
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Differences between TOEIC Score and Term Exams
Muneaki UEGAKI*
ABSTRACT

This paper focuses on differences between TOEIC scores and term exams scores. In November 2012, every

4th grader at Kobe City College of Technology was given TOEIC test. Every student had two term exams,
the mid of the second semester in 3rd grade in 2011 and the end of the first semester in 4th grade in 2012. Two
questioannaires were administrated to every student in February 2012, and in September 2012. With statistic

analysis, we analyzed the relationship between their TOEIC scores, the term exams and the students’

motivations for English and English learning.

groups. Their TOEIC score and term exam score have very strong relationship.

Based on their TOEIC scores, we divided them into three

So, we could say that the

term exams could evaluate students’ English ability, not only their reading abilities but also their listening

abilities.
Keywords : TOEIC score, term exams, motivation

. IXE&HIZ

%Fmii%*“%ﬁ%m(uT AR 1%, 2012
£ 11 HIZ TOEIC # W] T 4 FERFEITZHR ST,

[TOEIC 1%, MR AKDT A MBA%E - HI1ERES 2 H5>
7 AV T ONIHERE ETS (Education Tasting Service) 73
Bf#& L 7= Test of English for International Communication

(FEFRIC L 2EBa a=r—va vENDEIET D
FODT AL« AT L) OBHETHL] L KT
%, REERENZHET ST A ME LTHETHZITA
H, < OEETHEASCHEDOERIZHWOGNTNS.
AREETSH 2011 5 L 0 HER AR T, Y HORGER
B2V, TOEIC D R % A& HIEDEEMEIZ VT
W5, KRFEAR, KRESORMARBROKFEEARTDH
§<@ﬂﬁ%%T%W6hTwé.

TOEIC DR —L~3— ) 13 S5 B OfE 8% 08
AT —Z L LTARLTWD. i 3 FEROZBREL
DOHEFEIL, 2010 413 1,648,449 4, 2011 41X 2,084,520
% 2012 A=1% 2,105,202 44 & 2011 4ELLFE 200 5 ALL E

ZERLTWA, it TiE, AT A MZEXTIP 7
xbxﬁ@%szé Fo, BZREBLSORTETF
W, BEAPEOZRELSFE R 2R LTW

* A HeHER

But the relationship between their TOEIC scores and the students’ motivations would be weak.

é@f MEHET T TiEel, =B&Eicl-oTh,
BERT =X /L ENTED.

ihfiﬁmﬁwmn$ﬁ3$®£6yix®$
A X5, 2012 45 11 A 123288 L7 TOEIC DA =27,
3HEARIIGEHE OWRT X N EEHT A N, 4 FE
BB O P T A F EEMT A OF LA HE
WEET 5. £, 201242 A (2011 ) & 2012
F9 HIZEES TICBET T o — b EERL, TO
FERIZOWT Y, AT LEREMNZ 5. o0
KB LR BFET, 2 OOT v — 1, 4 >ORER L
TOEIC 7 A hDOAETEZIFT22064ThH 5.

2. TOEIC Ra7IZ2WL\T

BIfED TOEIC IZBA3 2 BUR 2 RE O H 2 LI
2012 4£f£ D TOEIC AT — X =ML, #h7 5.
21. BE-ER-EX-KEOD TOEIC IP TAMDROT

TOEIC IP DART —# Ti, £EOEHE T 1 44
LEIR 2 A E TO 17232 403%5R L, YT 347
A% (Listening 208 5, Reading 139 /%) Th 5. KF4F
DR %7 T 7 LITRT.

7771Kﬁ%h5i5:@%$12$$®§ﬁ%
iz, WEBICHREOH H2FHACHERFAERE T

ﬁ%%ﬁLﬂW\ét. BN E L TR o T B & HEH



7230 S 208 N 130 ) 547
oe(ery | 244 I {51 T 1395
oxiee) 1 IR 1390 350
stz (M 10D 12800 906
sipggr) | 205 N 137 34
szrery | 213 I 145 W90 35
% zq) | 232 IO (61 0 | 393
52 z(c) (N 230 NN 16700 403

0 100 200 300 4040 B0
Blasteming ®Heading

7371 BEDIPTRALOER

TE 5. ZBREKIT 3 AT 3,241 L X TWDH,
SRS 326 ML FHFHAET—RIR. ZO%, FEN
LT DN TELAEN EF LTS,

WIZ, EE1END 54RO ER & EROM
REZRT 5. @3 FHERRT 32,111 L2HRL,
SEH 78 403 45 (Listening 240 #%, Reading 163 #7),
R TIE 8,127 4 DT 381 s (Listening 232 /5,
Reading 149 /;5) & 72> T\ 5. KFEDVE R ET T
7 21T

W5 {3.443) /-213-_145_I 358
4o tzons) | 262 MY |63 WD 415
Fu ez | 205 M 137 T 342
sk morz) | 220 N 140 T 25
Aasimaz) | 198 NI 12800 326
EtmEnsss) M 243 I (71 W) 414
505 (6 | 21 2 I 139 0 55,
Btz (04 | 242 IR | 60 W) 4
A () | 244 NI |51 | 395
wrr (szre) | 232 N 145 W0 377

0 100 00 200 400 500
8 Listening Reading
72572 BELEK- - EBROLE

7T 720, @ 3FELEAETOZRENDRL, &
B3 FEAETERBIZTE WD, e LTHER 1
FEAENEL, 3 FAE TR ITEE SN TR T
<. FRICX LT, SIRAITFENEDIZONT, F

T T EAL B AE52% (TR264F)

BIRmEL 2o T05h., ERIFELEGHAFEL %
D E 18 B, R 2FAEL B SIFA L ZLARD &
57 8, FERADIZI VDRV, EE4E4 L SEADE
116 s E D720, R VAEAL 2 FEDET 55 M
ERELENAVTND. ZBEBNDEETH 5,400
N, FERTHI 2,000 Ao TWAR, BB HEK
EOFN 1 EM IS EEFEOMMRE L, HEOEN 2
IZOTFTWDHZ ENbInD.

&2, w4, SHE, HEER L, 2 F4E L R
DRFAEOKEREZZRT D, KFPAEIT 362,036 4 D%
B G 433 45 (Listening 245 45, Reading 188 /%) T
BDH. FMED 4 SELHEE 1 - 2FOFHE L KT
DR FHEONE)J A2 7T 7 3T,

%2 {49) -/-236-_iﬁ?_l_ 403

K g4 zos) | 250 I 213 W | 493
% oe) | 232 I (61 O | 343

oazsosso) | 260 NI 203 T | 473
sz |20 D (450 398

wgoes ) | 247 W 136 ) 433
s(esr) | 205 N 13710 302

+41 £(186.798) --232—_130_.! 412

0 100 200 a0 400 LI}
B Listemng ®Reading

7573 BELRFOLEK

EEAEL KPELERARD L, e ZHBOREN
KEL o TND I ENbND. BAESKTIE, &F
AFELRF1IVHFAETI0O N, FEHB 2 FAL KT 44
ETIE 90 R EBIE NN > TV 5. Listening &
Reading (24317 TH 5 &, Reading (238 TiL, £ DB
XNEE 4 AL RF VARAETIT 43 5L, HEE 2 74
ERFAFAETITA6 B EETHED LD STV,
L2>L, Listening IZFWTIE, M 44FEAE L RFE14E
EOFEIT 2T K, HEF 2 FAELE KRF4FATIL 4 5
DFEZIR>TEY, 4FHT 17 A EPFANTND.
777 30BIE, EEARRKEAEICH AR THIGESN
<, Listening JJDZENRZNZIEN > TS Z LR
277,

2.2. ARATAMDROT

AT A MZBWTIE, @A (6,297 £4) OFEH
440 55 (Listening 258 s, Reading 182 #%) , mif% 4 (20,331
4) DY 518 45 (Listening 305 4%, Reading 213 ),
FRA (4,689 4) DN-¥J 470 s (Listening 276 i1,
Reading 194 s0), KF4 (298,397 4) D) 555 R




A b3E : TOEIC 2 a7 & - EHEERD HEiZow T

(Listening 304 /%, Reading 250 &) T, FOKFETH
IP LD EEWEERERSTND, 2O B E LT,
IP REBRII RN ZRT D560 H 503, AR
BHEIERBHOBBTZRT 57201, HOHFREH
BaFroT2%E, WA Lomny & LERAERCKEID
BONTRAENZERT D DIERENEL 25T
5. BNEAT AR ERIERDFERD, FFLD P 7 A MM
BN TWD. 1150 1P ZBRFEFNT 931 4 TN ER
ALV H 135586 @<, 538 st (Listening 325 4%, Reading
213 ) ThHDH. AFRBRICENTIE, FITEL 926
% D BR TV 583 4 (Listening 348 A%, Reading 236
B THD. FEERTIZIP 7 A b & E LTV 55K
e Bbons. iz, ZBEL, HEEOREHN
mEmWVAERERE T (B IREF A o F—F g
7 —)v) BEERL, EHERENZ ERDbND. T
O e AR, IP 7 A N EART A NOFE R OE
D—DOTH 5.

2.3. B#E&%34 TOEIC Ra7

ERAELLTO BEEL/2 % ST OWT, filim e )
TiE, 14 (250 50, 24 (290 /), 34 (310 &), 4
330 A%, 5 4F 350 AL, RBEECRR 1AF 400 5L, RRECRL 2
470 RERTEL TN D.
KREFOWE 26 5O HBRARHERB I X 5%k
OHFEER 2L, THFERFIC, TOEIC (IP 7 A &5
o) A7 (FEREAZEHEL L C2HEUNICESRS L
TeAa7T) 400 RLAE, EHEGERE 2 R, T
P 2 A EonFn e G L TnWb b o)) L
WLTHD. =, =S AR TOEIC D SIE, T2
a7 % 6 CElo7- 88 (WEEHA) 72721, 600 sLL
F1E 100 A5, 250 ALLTIE, 04 G &, o TNA.
K FEOFEMMED G RIRAIL 60 K THY, Z D
B &2 #ET 5 & TOEIC D360 ST 5 7-0121%
MEREBENZD. £, AEHOHERBED A E
EFTREEH LT 75 S TH Y, TOEIC OHAE TIT 450
BERD. OFV, RKIK360 A, 450 AAEEUGT
LHZENBEERDIEAS.
2.4. KE5HE 4 £0 TOEIC Ra7

20124511 H 7 B & 11 BTN AREHD 4 44
232 44® TOEIC 7 A F DFERIZ, ¥ 3308 siTh o
7=, [FAEEORE OGS 4 F£AOFYE, 342 5720
T, REFEOZEAED T 11 5, Listening (XA
B 195.7 A, 42[E 205 s THI 9 A, Reading [IAEEE
134.9 UKk L CREN 137 5 TR 2 ASEWEER & 72r o
TW5. KE# L 2FEO TOEIC OSEOAEIT, 13T
Listening JJDOZENZEDEE, mEDOEL>TNDZ
ERbmb.

3. HEDHER
2011 4F 3 AFARMIGEREE OR T 2 ~ (11 A T4
Efi T A RMT) CEMTALN Q@ HTARSER :: 7%

M), 2012 4 4 FARTHISGEFREOPMT A b (6
AWER: 7 A M) EE#7T 2~ (9 H T3
FTARN) 29T 5. £ 1ICKT 2 FOFERZRT.
AT OF LB, [ B/LHE 2008 (SSRI: 2315
WA —E AR ) 1A AL,

&K1 ETALDORER

R (Ave) | FR¥E(RZE (S.D.)
TANI 69.69 14.67
7 A M 65.52 15.15
7 A NI 72.51 17.8
7 A RNV 71.41 18.98

FERIZB VT, 7T A MOAMELOT 2 MR TH
RYEL, ZOMOT A MIZIFEEEDRRNI I
B25. 4507 A MIBWT, HiMICHEEEN
BNDDONE T T AN 4 U ARETHIT L. %
DFER AT 2 |\ TRT.

®2 BTALDOH

xCME | pfE | CHE
FTA NI v ! 5.93 0.12
TARI 7 A M 3.62 0.31
TA NI T A NIV 1.45 0.69
T AR | AR | 18.81 | 0.0003 ok
TARMID | TABRNV | 1323 | 0.0041 *ok
T AR | 7 ARV 0.49 0.92

*=5% KYEDFEFE  **=1%KEDHEE

1% KETHEENRBDOONTZT A ML, 7A D &
TARI, TARIET A RN TH-=. FHRLST
%, BEETRD N1, EHENLERLT
b, 7A NI, 6552 LIRS EHELWT A RN Tho72 2
EWNbND., MOT AN EITHLNCRR DT A R
EHIITE DD TGN LA T A RIEVI,
TANEZITHMN 3 A LPBENTELT, AE
FEBRDOLNRNEDIZT A ML 10 » A%ICZ
F72T7 ARNNET AN Z0HRRETD.

4. TU—HMZDLT

ST E2RET L7007 v ir— A, [ E
FEHB VY —F~=a2T7 0] 2BEIC L TEEME
% L7 (Appendix 1). ERIX 16 HENS 720, 4 Bt
DY v 1— M2 — (1. &2R%F 5 B, 2.
HEVZEIEDRWY, 3. VeSS, 4 o172
<EFIHEH) THZEERD:.

T — b A 2 [N L7z, 1 EE X 3 EAEED 2012
2 H QO 7o r—h1) L2EAX4HE
RED 2012429 H Q012 4R : 7o — M) 1T, Gk



HE O ERIT I LT,

HETDHIC 207 27— MaaE & 2 < B
HFEHAL. BOOKFHLIZHTUIEDLEZAEOT
FHA T ZEW. | EHURLT=.

TOEIC 7 AN& 321 7= B fHZn W 7 o — R 1 Ofs A
FAHLEEL 72, 16 THE BFRICIH el S A2 EL THDHO
DERTIRIE CHLNH — BRI N THEEZ LT,
WNE— B2 RE T 570D rar "y o AREEWHE
RV I AEAL, DHELELNT-ERIKTHIIL,
7oéz 10 HERELO WS T, NB—EHIZED
EHEEARENE 0.8 FEHVES. |7 Lk ~NTW5. Zo
B 3o, 7us Ry affimd 0.8 123 -3<891C
FRERLT=.

Tl OFE RO Ry o R HERD DL, TH
H6 “J&ihaflsfd 203872 oM AR %3033, H
H8 “mHE CIIRFEDOMMRITL RN LT O BIFR K
23-0.28, THHO9 “A 1%, #EELVLEFOIZI D KEITZLE
B O BIFRE3-0.07 &, 3 THAR~ATADEERL
o, 2010, 20 3 HAZ “5S—XX 1EFER)” O
BL, HE, rar Ryl afsfiaRdiz. 2 TOHETY
TAERLIZ. ZLTC, JVEHEEAL RO LOICHE 14
Rk, TV =TSRV EHIR T DL, 0.819 L7220,
VIVEARRRLTWD 0.8 b EvMEEeD, ZoE
MOEHEE IR TE N5,

T —h1IZOWTHLT v —hI LFEEEIZ, THEHG6
(-0.37), THHES8(-0.078), T H 9(0.006) Z %Iz L, FFE
syl o B E RO WIS, T —RIEFRIRRIS,
THH 14%2HIBr3 5L, 0.78 £720, 0.8 IZIZEELZRNAS, W
) —BMEMHERL QDT U —he W2 57259,

T —h1, MEHIZREE L FPAEX 213475
7. ZTheDT 7 — NOFERITEVNDR LN D0 %
t UE COMT LTz, TORERAFRSITRT

K3 TUT—bDSH

I 52 (TH264)

TRV REAEL TR E L TS Z b, £z,
PN DHERIT D &, 4RI D ERDREFRIT
TR E FRGECIGE ST FLA TV D AN 2
TWAZ EHHEHTx 5.

5 ER

TOEIC, TARI &IV, 7o —FI LT HBTCT
=T e A 1T, TOEIC 27 O FALEE 60 44
(580~365), HAi#f 60 44 (360~320), TLHE 59 4
(315~255) @ 3 BEZHT, FNENDOT A FRT v
r— MTEWR B DD E G L T< . TOEIC Dfi
A7 2 4, 895 sk 680 mRODFAEITIMEFE L END
ST DITHENHE W=, £7=, TOEIC Ok FEE
245 p~T75 D 19 Z1X 3 O A A IFIER CIcE bt
DDA RN BRI LT,

#4112, TNFNOFED TOEIC 227, T A kI
LIV, 7o — 1 &N OYEE L BERERZE 2R

K4 SHOHARLGTEDHER

ATEE | HPALEE | FACEE

TOEIC Avg. | 4062 | 3413 | 289.07
S.D. | 4538 12.52 | 17.68

FAN Avg. | 79.67 | 7025 | 62.44
G FEHFH) | S.D. 10.4 14.83 12.29
F ARV Avg. 81.7 72.38 | 63.07
@4 Fai#ES) | SD. | 16.32 18.4 16.19
Tr—h1 Avg. | 4532 | 4243 | 41.02
34ET A —h S.D. 5.5 6.23 5.54
T —hl Avg. | 43.12 | 41.97 | 4051
4 EET o —h S.D. 6.8 5.92 6.4

n Avg. | S.D.| ##= t pfE | HIE

—_

213 | 42.75 | 5.98

1.26 | 3.06 | 0.001 | **
I | 213 | 4149 | 6.44
n= V7 (AME) et

=50 KMEDHEFE *=1%KEOHEF

#IVWRT LI, Tor—h1 T —RIT
W I%KEOEEZNALIL, T — K1 OFRE
FERHEEE T E TR L COEENE W E b nD. '
WCFELS RTH B E, 77— I OG N EEITE
WIZHE b 6T, BEEREOEAE Y (FE:0.46) .
T EEMED m T SRR 22D R < A2 D DS B
D, KT U — NMEIEE L xR LR E 7o T
ZOZ L, 3 FERE, AN TFRNICHGECRGE
FENCH L CEWWEE AR TR, 4 FEIThR b L
EVEE A © o THREEICEID A TNWE AL ZEH T

TOEIC A7 T3 RITTI=ZMN, TARITI EIVE D
V2 EALRE & FRACEE, HALRE & TACEE CIREY AT 10
ROBZNRHY , HOLNCER RS> TNDZ R0,
SIS D L, TOEIC 2 a7 Ttz 3 BElL, 7
ARIETARNVTHIRIER UFED IR TS Z
ERTELLEEDNS.

3 BEICEBWWT TOEIC AaT ICH BEENRONDHDNE
I T AN T F U ARE TN LIz, ZDFER%EHK S
W2,

#=5 TOEICRI7 D4 #h

x p fE e
EAERE | PALRE 40.27 0.00 o
EAERE | FAZRE 158.40 0.00 o
PALEE | TALEE 39.27 0.00 ok

*=5% KMEDHEE **=1%KEOHFEE
#£ 595, TOEIC A7 2B W TITHLNICE B EZN

— 100 —




A b3E : TOEIC 2 a7 & - EHEERD HEiZow T

Roi, EHRIZRENTYH, EABEEHPALEET 64.83,
NREL TALRET 52.27 DENH-T-

WIZ, 3RECTT AN LT ANV OMICE B ZNADILD
D&Y T AT+ Y ARRE TR, 2O %
# 6 TRT.

#=6 TAMI ENDHHT

1.46 DFENHT-. BFEITHONTIE, 3 ITALNAK
N, 1%/KETHEZEN AL, FHET 1.26 &7
—N I 22O TN E T2 e o T,
BRECBWTT =R 1 &7 07— ILITEVR LD
NEZOPZEtBETHE L., TOREER8ITRT.

KR8 BFEEDTUT—ID t REDIER

‘ x ‘ p fil ‘ ¥ E n | Avg. S.D. 7= t HIE
7Rk 1 (3E%H TR I . .
T_r‘(ﬁéﬁ¢ﬁ7 k) TE o L4332 550 |00 L, |«
A RE | HrRE 11.92 0.0026 ok fir | 1I 4312 | 6.80
LfrEE | MACEE 43.13 0.000 ok Bl 4243 | 6.23
PACHE | FACRE 9.79 0.007 ok A 60 4196 | 5.92 047 1 0.66
TANV (AFERTEAE T RE) ! 41.02 | 5.54
fEE | PAEE [ 7.20 0.027 * T 1> Ta0s1 | 6a |00 079
EACEE | FALEE 28.57 0.000 ok . R - . .

=5%/KEDEE *k=10KIEDH B 7=

FRALRE | TALRE 7.14 0.028 * KIBOHEE KROREE

*=50% KUEDFEFE  **=1%KHEDOHEE

TAMT T 3 BEICRWT, TN ENORET 1%KED

TRV B DALz, TOEIC TARFURRAERLTZ.

B EIZIRBN TS EACEREHATEET 9.42, HATHEEE FZ
BT 781 DENRDH-T-.

TOEIC TANZERT% 2 W HRIOT ANV TIE, B
BEE FALEECIE, MK, 1% KEDOTRNE EZN R
S, EATEEERALRE, POLEEE FALRECIE S% /K EDH
ENRONDRE R oT2, ¥R ERDE EATREE AL
BT 9.32, PNLHEE FALEET 9.32 DENRH-T-. TAM
T ANV ER LT AL, S S OEWVITIZIZERIUZ0,
TANT OF BERECIBRNE B ZZNALITE.

BB, T —h T EMICEWTH 3 BETENHDHD
MWl TANNT 4V AREEZHN TN L. 20
R AL TITRT.

KT Toh—r 1 DS

x 2 H p fE HIE
Tor—hk1
AT | AEE 7.8231 0.0200 *
EAZRE | OFALEE | 162322 | 0.0003 ok
PALEE | TACEE 1.5468 0.4614
To—kI
A | AEE 2.5119 0.2848
AR | FACEE 7.5843 0.0225 *
PACEE | TACEE 1.3824 0.5010

*=5%KIEDH EE **=1%KEDHFE

T AT — R OFE BRI L ST B W TRV B 21
BNl Tor—h 1 OB a0, BATEEE
FRALEET 2.88, FNIEEE FALEET 1.41 Thotz. 7277
—hIClE, EAZEEEFALRET 115, HFALEEE FALEET

FALRED I S%UKETHEZEN R ONTA, MEET
IIEEENR LN -, Tor— 1 2FER LT
BREE, 3 ARSI 2 A CEMRBRERITHoT-. 3
ERWNT, REEEE (BHNE 1 =) L9GE (@FEHE
2av) O2ODFEFEORENDHY, W3 a~vDRGE
DIREEZ T TS, £, EHEBRICHIT T2 #F
DYPGFEZ RS D &2 L o I A DWFE~DEE
S E o T LHERITTE SRR, EALEEOFAN
ZDXEITIE L TWIZDTHALEEE Bl LT
S%BRKETHEZENRDO DN (R7 : 77— &
V). ZhicxtL, 7 — b &% L7 DiT 4 4F£1F
D9 HT, JWEEORETRFEEE (BFEHE1=a~) 72
JTREBRL 1 RETHD. ZhuHiTmnz, £< 0%
ANBYICHERENIE, RAEPRDEVHIRFELLD
v, Z ORHENIFEE~OFEEEMED 5 7O Tl
WhkBEbhs, 2oz éiE, Tor—h1 EHEL
THEHENMELS, 3 BHEBITHEVEVR Do
FHBO—DEBZLNS.

6. F&H
FESITICEA L TIE, 7o — b OEREEIC G B
&M 50, EALREDFA T GESCTRE B IR LT,
3 FRFITIER A E VB 2 R o> THUD LA T e 2 &
Domolz. LT, 4 FIZRD EFEHEN TR,
MK 2o Tz BRIZB W T H RO R &
Aoy

3 BElCBUWT, TOEIC 2 a7 Tl 1%/KAETH B
DHLN-. RIS, T2 T Tl 1%KET, T2
MV Tl 5% KETHRBENALILZ. TOEIC A2 7
O ENIRETT AR T, IVTH, flEL D EFEIC
BWEEZIR - TWD I Ebbhotz. AR FAL
BEICBWTHEBETH 7=, 2F Y, TOEIC TEVA
a7 ZRAET 574, EMRBRCHMEBETLED

— 101 —




REEREL, HEY RV AaT % TOEIC TS
THFAFTFRHCEHHRBR L E 0 BE< 2V a%
BoTn5. 2oz Los, EMRBCFHHRBR T,
TOEIC THETELHFENZHEL TWVDHENZD.

TANMTL ENOZNENDOREDONYE) S L TOEIC A
a7 OFH R EZE L, RO S%% TOEIC A 27|
BT % &, RBR o 80 578 TOEIC O 400 filZFEY L,
70 A3 340 A, 60 F8 290 MTH o 7. FEILIEE AR
ELTWDBESH (4433048, 54 :350 4) %
KEHOHLFE A O TOEIC O#ak S (TOEIC A =
7 360 ST 60 AL, 420 SRTT040) EBETLHLE, A
W, BRSO 60 5C TOEIC DA =27 73 350 f
~360 RIZ72 D &) RESHBRNLETH DL L ED
N5, LL, MRHEE T 5 & 350 mi~360 silL
BRI WZ D, BR2ELEDEN 415 5, KEF
2 FEDNYEIN 433 HTh D, [RFROFEESEIC
T 5L, EEARIERNTIL 420 SFREOFENIR D KD
RPFEHERLELEEbNS. £ LT, &IKTH 350
REBSGTHZENMLETHD. bL, TOLI7R
BONERETENE, &2 TEbh s IEHEA TR
RENTHV] EITE B 9.

A EIOFIAEXER & 72> 254 179 £ OF-HI1E 340 41
ThoTed, xtGo e Ulcie BAL 2 4 & ™AL 19 4 %N
ZT2EHIIR 330 L TH 5. 300 SLATR 52 AThH-72
TEMBY, TOREEBLOREETNEBE VWS,
Fo, B EFETTIEARL, &AL 895 5K 680 i
ERAFTHRENND L2 EETHE, £ DO%E
Db o LPFENEMITE S AR H S, FlxX, E
K1EAEL 2EADETIE, 360 580005 415 58 55
RO EARB LN, REEPAITFEEENREL,
JEEER° TOEIC (Z%F L COEhEEAT T 23 B AL, B TH
D 55 KO LT+ CE LR TH S.

HELELUL, FRENEHIZOT WD oM
P2 TOEIC R TR b >obh HHEELE LA
5z, SJEEFE~0 motivation ZEmH TWVWE -V, £
DT DT ENTEIUIRIL 350 4%, F¥ 440 0%, +
DIERTEXDHEH5THD.

S5

(1) AFRTERAM: TOEIC V —F 1 > 7 FEAHHE 300 [,
FEBIF, 1995.

(2) TOEIC HA—ALX—
http://www.toeic.or.jp/
http://www.toeic.or.jp/toeic/pdf/data/DAA2012.pdf

(3) KUNISHIGE Toru,etc, —An Analysis of the
Students’ Motivation for Studying English at
Tokuyama College of Technology—, 4=[E 5% &P
FIIGEBE TR ERR S Vol.30, p.16, 2011.3.

(4) MEHNL TRMERMPE PR26F K R

I 52 (TH264)

FAESAETIN

G)Y@ERL.

(6) N—N—R WU H—, fF7—FaI—F, L
R AMER T EREH B VY —F ~=aT V], K&
fEE)E, 2001.

(7) I NEARv=xAZ, )\ T, VTNEER: T4 E
FEAUE T OTD OB RAERH AT 1, BEVE R AR,
2006.

Appendix 1

—_

BRDEEMNELDHESNLLY
NEAEESEREELTAHLY
KEBZFEDHLIITHYL
RETIIEELERS

k. HETRUIFZERS
RIEEMRT DD IR
XEFYBEELREDIFEINKIIEZERS
SECEEZFOMEIIDLELGNERS
S REBELVIBFEDEINKRTEZERS
RELSOSNEELMELT=L
HADHXEICELHLHD
NEOXEPEIEE AL
NETELLTHRZL

k., ToO=T7ITRY L

TOEIC THULVAEZEERY f=L»
REZFESBECHEL

O oINS~ |0 DN

—_
o

—_
—_

—_
N

—_
w

—_
~

—_
(Sa]

—_
(=2}

— 102 —



BRSO Lk

=SEDBRNEFRERE

JR%S 75 W *

Strong Points of a College of Technology and the Future View
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Top Tech Education

Our education is highly regarded in Turkey, for instance,
and was also given high marks by an OECD higher
education research group that visited Japan in 2006. We
believe that our colleges of technology are recognized by
many other countries as practical educational institutions
that contributed to Japan's impressive growth and have
helped the country become a technology powerhouse.
Delegations from Egypt, Canada, Azerbaijan and Rwanda
have all recently visited colleges of technology to observe
the facilities and learn about the system. Some delegations
visited colleges to identify ways they can bolster practical
educational systems for young people in their own
countries. People from countries that are emphasizing
technology are particularly interested in the practical
education provided by colleges of technology, and the role
it has played in Japan's success. We believe that our
colleges of technology can use their strengths to make
international contributions. We will be encouraging
international exchange and international contributions,
looking to expand exchanges, especially with East Asian
nations with which we share some cultural aspects and
have a history of exchange.
BT hrRZ MO HEC

With workplace training, Japan’s Kosen colleges bridge
HACHIOIJI, Japan — Every year, about
1 percent of Japanese 15-year-olds turn away from high

skills gap

school. Then they turn into full-time nerds-in-training,
enrolling in colleges where they make robots and write
software, test diodes and study English, dirty their hands on
factory floors and wait for job offers to come flooding in.
Flood in they do, even though Japan’s economy is stagnant
and its population is shrinking. Graduates of the standard
five-year course at Japan’s 57 national colleges of
technology, collectively known as Kosen, can each expect
about 20 job offers, school officials say. Students who stay
on for two years of advanced study receive about 30 offers.
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A Practical How to Make Non-sticky Fried Rice by Portable Gas Stove
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Hiroshi TANIGUCHI

ABSTRACT

We examined the proper rice conditions to make non-sticky fried rice. Three experiments were

performed by changing the rice cooling times before cooking on the stove in a pan, by changing the shape of

freezing rice, and by changing the timing of cracking an egg into the pan. Each result was evaluated by

conducting a survey in the form of a questionnaire. The data were summarized by calculating the average of a

number of questionnaires as everyone has a different taste. Several rice conditions favorable for the

formation of non-sticky fried rice were obtained from the results. It is confirmed that the most important

factor is the rice moisture content before cooking.

Keywords: non-sticky,fried rice, portable gas stove, rice condition
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