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Fig. 1 EBSD analyses of the (a) cast billet and (b) forged
wheel.
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Fig. 2 SN plots of the various processing materials (under
atmospheric condition).
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Fig. 1 Variation in normalized maximum amplitude as a
function of slit depth.
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Fig. 4 EBSD kernel averaging maps of which cycles number
of (a) 0, (b) 2 x 10°, and (c) 4.9 x 10° (fatigue failure).
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Fig. 5 TEM bright field images of (a) before test and (b) after
fatigue failure (Ny= 4.9 x 10° cycles).
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SH ¥, 4@¥J7, SS400

Nondestructive Evaluation of Fatigue Using Linear and Nonlinear Analyses of Diffracted SH Waves

Cooperation promoter of industry-academia-government; Hideki YAMAGISHI,

Evaluation section; Katsuhiro SASAKI

The acoustic behaviors of SS400 steel during fatigue damage at room temperature were investigated using ultrasonic

transmission method with diffracted shear-horizontal waves (SH).

The acoustic analyses of linearity and nonlinearity

parameters indicate a correlation with residual-stress shift and dislocation pile-up, respectively. The damage phase data were
determined using electron backscattering diffraction (EBSD) and transmission electron microscopy (TEM).
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Application of Aditive Manufacturing Technoligy to the Development of the New Products

Chitoshi HAYASHI, Yoshiharu DOI, Taro YAMAZAKI, and Junji SUMIOKA

The mechanical properties and the surface state of the model manufactured by "Aditive Manufacturing System" were

investigated for the application to new product development. Since it was expected that the orientation of modeling would have large

influence on these characteristics especially, the specimen was produced in the various modeling orientation and used for evaluation of

tensile strength. Moreover, the dimensions of the produced parts were measured by X-rays CT, and comparison with measured value with

CAD data, and the cause of the errors were examined.
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Fig. 1 Comparison of cutting forces for machining in
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Fig. 2 Comparison of friction coefficients as a function of
normal force in various atmospheres.
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THFEET D LZZ DI, BEOERES 153 @V MED S5 )3
N R A R 2 L NBME T & 2. ORI
WM Z WAL, Z<BEL TV &b
FM L DISNOBBRIZa—T 4 7R S ~DFEH
{bZX% LT, IEFITREITHD Z EnpnoT.

(a)R@11y(200)= 3.9 (b) Ri111y00)= 112
1 EMIREDEL S TIN EXREDO SEM &

(a)R11y(200)= 3.9 (b) Ri111yo0)= 112
X2 FEEHREDOEAL S TN [ERED EBSD &
(BEWERHA(1M1)DER L TWSHERAETRYT. )

(B3 3CHR)
[1] fitt-Fillete, T4 R k54, 3,209-216, (2009)
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3. B pREDHIRaHIEE

ffi 572 bt a OJFHEIZ XYW, CTC-chip O
ot B FmIZ (1) 2 WeIFET 2846 & (2)
3 WICHNAFHET DAY 7 7 MR Y ~—%& 7 L CEMA
RS DWW TR R Z kD, 2ORER, (1)
TIHANHIFFE100% T 72Dt L, (2) TIE0~98%
CBE Lot (BHAIZ PBS). LIRTOMGET S T,
(2 (2) DAL LERE OIS 7 H o Te0
T, A% ZOAR—BUTHOWTHRET 5.

(1) OFEIZONWTIE, EReb OFIETHREI AT
TSIV (100 flE/ml F2E) THAEEE RO

ZORER, 95% (AL PBS) BEUN85% (BEAILIMmIK
SYBIRSY) OWHEENE D, Jikall L DMHREIHT
—ET 5T L, BROAKWIED CTC F v 7R3 +-531Z @m0
FEIHERE AT 0 2 & AR LTz,

4. BEHYIC

LUE7AE CTC-chip DAt ErERE 2 E L TE D L D
27272 T, A%, LROR—BRBTITRG LTeR
mZz b oF v TOMREZRE L, Fv 7 mtibo’zo
DIEHZEALNNCT D2 L2 BEET.

&5 3wk

1) E.Dotan et al.: The Oncologist 14(2009) 1070

2) EILRTEEREE 2 —0FgEmt: 25(2011) 25
3) EILR TR & —i5e# e 252011) 19

M5
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car styling %!/ {lft Rhino 3D Modeling
2) Othmar Wickenheiser,

Swantje Kuhfuss-Wickenheiser

CAR DESIGN STUDIES
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Fig. 1 Characteristics of the cluster ion beam".

Fig. 2 Surface profile of GCIB irradiated cBN surface. (a)
Nonirradiated area and irradiated area at the irradiation
angle of (b) 0° and (c) 70°.

BAFICHOW TR LTz, %1,
BZOWTHRE L TnL.

FEERIC T TEVE, (BR) R RS 38
L L EFET.

S5 Xk

1) i i HAY Z AL —A F B —A(GCIB)IZ & 2 FK
SEHAEA T, NACHI TECHNICAL REPORT, 22B2 (2006).
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SR CEERZERT 256, 202 <I3EE LT
BEMES. —0, ~ 732U AMA4T, HERENE <,
SRS LT, BB B 55, KA CIERIC
TEMETH DT80, WEROMBPELETIL, A — M AET
X7 7 v 7 ATKKL VBT 50BN H Y, LbY
Pt D7 Z v 7 AFREITERE L7220 0UE7e & 7e VO GRED
b2 VAT, Zhh OFEICK LT, BEEERES
FSW)YD=—ZANEE > TS, FSW DOFEZRMI T A
— & & LT, AR Y — VORI 2T S
DI, RT A= DOFERIC LY, REIMECHEE K
DRALE, ThRbLEGWEISEEL RKIET. 22 TF
WFZETIE, 270D Mg &4 % FSW DI T35 A —2 %754k,
SETHEA LT, BAEORIC YW TRAT L7
2. B

HEAENT, AZ31 #HES (S~ T ) 7 RS,
HJFEH) 3 mm)& AZ91 Bkt (BJEH) 3.6 mm)z v /e,
BT, [FHRE(R)Z 500~3000 pm, BEAHEW)E
100~1000 mm/min |ZZ(L S THEAS L. AR SIT
200 mm, > —/LAFRA L72EORFFARIE 10 see, ¥ —
ARIEMIT 3° T—Ee Lz, Y—ILOIRIE, v ars
—H¢12mm, B4 mm, EURINBLL 25 mm
Thod. HAEMTIIRETEDERTLE L., £, #8%
BB ($ 0.5 mm)ZRRiE L C, HEAIRFOHEG TR
DIRFEZAIZ OV TRERT LT, Beaalitg, SMelBlsE, b
THIIER, R SR T o7
3. EEER

Fig.1 IC[EHEE(R) &5 HEW A Z L S THA LT
AZ31 BB EROIMEIS L UMW~ 7 Wi E R A~ v
2 /LA —DFALENE 0.2 mm TH 5. R=2000 rpm, v=100
mm/min(A) DEEAEROINBLUL R AT T, BEEWHE IRl
D BRI T2 —TF5, R=1000 rpm, v=100 mm/min(B)?
PR MBLTE L <L, BIBRIRS) DA EIO—E23 KHH
L72. R=500 rpm, v=500 mm/min(C) DS LB TH
D0, RIERAS)DINENTIL, KMEAE U T, Fig2 1z
AZ31 G OMEEME, AKAEERT. 728, W
#,1=100 mm/min T& %. R=1000 rpm 7> 2000 rpm (ZHE/N
T 5 L EEAME, A TEOWTRGED L. —F, &
#ilE— & Al R OB & b 70> THIIG D Em 27
L72. R=1000 rpm, v=100 mm/min THE& L7234, fFEB
FOFEME— 7 AR OB T, 2055, #HH
DOIMELITE L < JEU \(Fig.l B). £ ZC Fig3A (2 —/L3
PEARE S 100 mm Al 5 BROBA TR OREZE L
(=100 mm/min)l 2DV N TR L7z, R 23800925 L5
JETRI DIIIRELLT, T DHIIN L 7. Fig.3 B (Z[EiRECks
FOBEATHE L BRI DRI (Th) DBIRZ 15T

R=500 rpm 7>5 1500 rpm (ZHENIS D & T (FBEE LGN

L7z, F72@—0D R Tidv DHEINT 5 & T (38 LT
—77, 1500 rpm LA FIZ R AHIINSHTh, T DBEE 721
IMIFRD Hen -7, Figd A2 AZ31 & AZ91 DEEHA
DY P EAIMOWH~ 7 v EE 2R, 7258,
R=1500 rpm, v=100 mm/min, 3 = /L& —DALETL,
AZ91 OHIEIZxE LT 0.8 mm T D, FHFLIRICITIAM R
KMGIIEED HTAH =AU I BERESN TR, f#E
IR B FENERC & 7o, il STBROKE R(Fig4
(B)), AZ31-AZ91 RO X 13, AZ31 ORI OEE L
LN, AZ91 ORI L Ll LC, 12T 7ol ST
HoT-.

Surfaceapp Appearance of joint cross-section

C

Fig.1 AZ31 £ &EWMRR L UBE <V DHERIER
(A: R=2000 rpm, v=100 mm/min, B: R=1000 rpm, v=100 mm/min,

C: R=500 rpm, v=500 mm/min)
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4. SER
1) Japan Welding Society: Welding and Joining Handbook (in

Japanese), (Maruzen, Tokyo, 2003), pp.998-1007.
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HALKZE=HY T TETCNRY. TEEFRIIEICT
Witk DIELIRIETREN T A VEHERNTLE 2 FHHIS,
B REZB )70 8% LB EE T IEORBECHI T L
FOREVEDOFRDLL & HD TS, AT,
RlL—r « BT =T NVOREE=H VAT MR T
DY ERLE, PlHERELZRB I o7z

2. EBAE

21 FL—r - hF7F—FI

AT =T M, EERERES TR TS L
FU—Fa—7 (H235mm) EREF 2 —7 (£89.4mm)
BT

22 wY LEHEAE

T T —F IO AT B T, 2 B HER B
H T o LR Y IR LTV AL BT,
BH COWEREOEEI A D ZENTE, BEIX
HNT 4V BITTER S VT B &35 T L & DR T O
INESZRH LTS, et o icon T, B
At —Fryo@ERMET 7 + LV AF > b
OTF-KAO001-ES1 Z# AL, [ETF = —7 80 IZ 3 fEIEY
37 (Fig. 1).

3. ERERBLIUEER

3.1 HERERY v T

Fig. 1 Drain catheters with sensors

26 IR TR & v & — 0P8 No.26 (2012)

Fig. 2 Sensing test using Konnyaku
(a)Touch sensor On(b)Touch sensor On: malfunction
(c) Tactile sensor  Off (d) Tactile sensor On
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ZEDNDAREUIZE S THT—TE Y OIESTHERD
HFHILTNDZ EnbhoTe., FleARE BT
MWEARN Y v F B0 X D REEEIR S,
4. ¥&58
NT—=TNOWREEE=F—F Dt V2 2ffEAEL,
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DO A R— R CITSHTE D, —ROICE SR
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Y E&HET D SrALO4EuDy % Fpksy & L7z Bafik <,
KOBAZH L T—EHOILENENT DR E S -
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INEWZ ENEFRT AL AL L TOEBEIZSR
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Fig. 1 Schema of a vacuum chuck used for machining CFRP.

Fig. 2 Stability lobes diagram.
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Fig. 3 Schema showing a lubrication method for difficult
to cut material.
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F—U— N AERHRE, BRERAE, WEIREE X
Development of cryopreservation system of living cells and tissues
Evaluation Technology Section; Masaaki NASUNO, Tsutomu OBATA
Makoto NAKAMURA (University of Toyama)

The purpose of this study is development of the system that cryopreserved living cells and tissues for medical utilities. We tried

to develop equipment observed and monitored tempurature of the cryopereservation process by Type T thin film micro-
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Development of Recovery System of Rare Metal from Deep Seawater

Evaluate Technology Section; Masaaki NASUNO, Tatsunori KAKUDA, Noriaki SEKIGUCHI, Hideo KUYO

Central Research Institute; Yuji ENOMOTO

Lithium manganese oxide adsorbent for Li" has been micronized to ca. 1um by using Ultra high-pressure homogenizer in
order to increase the recovery rate of Lithium from seawater. The specific surface of micronized adsorbent of 1.7um was
4.7m?/g and seven times higher than original one. The desorption of lithium were investigated by both powdered manganese

oxide and granulated one with PVC. Lithium was desorbed easily by treatment with HCI solution.

But adsorption of

lithium was very law and capacity in pH8 same as sea water, was 2mg-lithiumu/g.
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powder after high pressure jet milling process HJM.

=

X 3 B IAR Y L a =T R %E HIM T, B - %
KAVALER 1T - 72358 ORLE L &R, RAFE DR
AECIL 400~5000 nm DHEiPHORLIE /734 27~ T 75, Np
235 [FOALFEE T 1500 nm, 10 [T 1100 nm D> ¥ —7F
ROHIZTHZEMTE . L LENL BBk
IR T 7=, 2L, HIM TSIk E v v 75—
Va Ik AMEAFIH L TWAZ LK D, EEE
R REIR DKW H B2 DL, Yra=
T ORI RE L 750 MPa FRETHSH DT, 250
MPa DM HETIIAEIC LB R N RET 22 &I
7%, OFV HIM OWEFETHE, N ET7I v 7R
R CE RN LD, TIN ki CTH [



I AN T N D el

X 4 1Z CuO Ki+% HIM CTHOKAVALEL L 7= /it O
TEM % 7R7. ZORFIT v a=7 L0 iz
®IZ 300 nm AR DEERE S Rk HZ &
DT, 10 nm BEDOIEFIT/NS7ehi L5562 Ln
T&E7-.

25

— e
w =
T

=
T

Wean Intensity (%)

w
T

|
1000 10000
Size (nm)

Fig. 3 Particle size distributions of ZrO, powder after HJM.

i
100

(a) CuO particles before HIM

= 200 NM

(b) CuO particles after
HJIM

=10 nm
Fig. 4 TEM images of CuO particles after HIM.

23 BILE L LTE—XILZEToEEEERXY T Y
2L

BiALEL L LT 2.0 OB —XI NI AT~ F % =
TR IR DT HIM VB A i L, & SICiokifbss a]
BEMMA A=, X 5 (2% DU ORIE ST &R
AALEECII A R MA 13 80 nm Th 7273,
BIALFL L L CE—XRE ANz 5 2 212X > T 40 nm
T, MA ZRIDERLZENTE. ZoBELNH
DRI LICAEN TH D Z ERER T 7.

ro
o

T
Np=5 after beadsmilling
(Th=30min)

without beads milling]

Frequency percentage (%)
= o =4
T T T

wo
T

10 100 1000
Size (rim)

Fig. 5 Particle size distributions of TiO, powder after beads
milling and HJM.

24 BE~®DIGH

MR SN EE Y T X v 7 AT R R EEIC
ICHT D EEmFI L. T v 7 AR E2EAL
7277 VNVHRBEAERL, 2hae T 7 U ERiza
— h L7z, JIS K5400 DO#nEs |48 =i BRIZE S\ 78
EREARAEIT o7, RHELETH 9% REOET I v
JABERIMNTHZ LT, 9H A EOFE X DOER T 7=,
X612, 9H $hEA W CRBR 21T - T DL I D 5|
BEEZRT. @QIFMREAEEEZ L TRWVWH D, (b)
TR AL 2 T Wk L & & b, RIESAZ v v
— I L ChIhFE2EH LEEEROB] > EIE
ThD. WA LAUERH 58T I v 7 AR L%
EDOR, WL IpoT-. UL, BowmtET I v Rk
FTOMRHICL Y EFORLFEENE E L LIk
HEEZEZBN, RALLEDOFZIEN R S

= 20 um

(a) Paint of ceramics without HUIM  (b) Paint treated H/IM

Fig. 6 Optical images of damage scratched by the pencile of
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Preparation of height density films applied nanoparticles

Processing Technology Section; Satoshi IWATSUBO, Tsutomu OBATA, Noritaka KAWASEGI

Nanoparticles of ceramics were prepared by beads milling process and high pressure jet milling process HJ/M. The size
distribution of particles treated by the beads milling process was broad. On the other hand, the size distribution for H/M was
sharp. The particle of TiO, in average size of 80 nm was prepared. The size of the particle decreased 40 nm by HJM after
beads milline. The combination was effective at preparation of ultrafine particles. The milling process based on H/M was
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Table 1 Oxidation of arenes using microreactor.[a]

Table 2 Oxidation of arenes using microreactor.[a]

Yield % [b] Yield % [b]
Substrate Product Substrate Product
Batch Flow Batch Flow
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N ol s
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[a] Substrate/CrO;/HsI06=1/0.15/5. [b] Determined by GC.

[1] SH#E—, & Bin, KARE B, A5 8bT W
5, 2005, 63, 511.
[2] S. Yamazaki, Tetrahedron Lett., 2001, 42, 3355.

F—U—R:xA2n )T 75—, TU— 8, ik, 7oomg, @3 vER

Synthesis of Quinones by Chromium Oxide-Catalyzed Oxidation of Arenes
Using Continuous Flow System

Shigekazu YAMAZAKI, Noritaka KAWASEGI, Yoshiyuki YOKOYAMA and Yasuyuki YAMAZAKI

Chromium(VI) oxide-catalyzed oxidation of various arenes to the corresponding quinones with periodic acid usi
continuous flow system was examined. In general, the catalytic oxidation using continuous flow system afforded higher yic

of quinones than the oxidation using standard glassware.
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Research of Grasping Behavior and Life Circumstance using Wireless Sensor Network

Central Research Institute; Yoshitoshi TSUKAMOTO, Tsutomu OBATA, Masaaki NASUNO
Planning and Management Department ; Shuuichi TAKAMATSU
Machinery and Electronics Research Institute; Mineo ASADA

To analyze the active daily life and living environment, sensor data analysis system using Zigbee wireless module and LAN
gateway device was developed. The communication program forwards securely the sensor data to the host computer by
controlling the remote sensor nodes. The element of the data acquisition system which uses wireless sensor network and LAN

was constructed.
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Table1 Result of bonding strength test by dicing

o:good x:failure A: unstability
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Fig. 2 Cross section of bonding interface
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Development of direct bonding technology using high concentration ozone water

Processing Technology Section : Tsutomu OBATA

In this study, the experiment is carried out for the purpose of bonding Si wafers using ozone water. The ozone water is high
concentration O3 containing water. It has high oxidation power and wafer cleaning capability. Si wafer treated by this water
can get clean and OH terminating surface. This research shows two Si wafers processed by ozone water and dilute HF bond at
low temperature below 300°C. The samples combined by this method have strong bond strength at substrate interface. In the
future, it is necessary that this method is evaluated quantitatively by bond strength and so on. lower bonding temperature is

expected with optimized conditions.
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Fig. 1 The decrease of electrolytes for solar cell.
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Table 1 The resistivity of quasi-solid state electrolyte.

(kQ . cm) A /I/'ﬂf' ﬁﬁh‘* * Ijjj:'ﬂf' 73')'1’—)1’*
P 0.062 0.16
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AN 0.062 024
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Table 2 The resistivity of solar cells.
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Table 3 The Current-voltage characteristic.
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ISR (%) 6.7 64 44 35
JERERET (mA) 134 130 92 98
FERGEE (V) 0.76 0.76 0.78 0.63
TANT 77 B— 0.66 0.65 0.61 0.57
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Table 4 The Current—voltage characteristic of the electrolyte
added the oxide particles.
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iz {2757 S sl 0 700 Sio2 TiO2
(L FEnm) (70) (20) (15) 25
PHEIFE (%) 64 64 4.7 59 54

FERSERITE (mA) 13.0 126 8.6 12.7 12.6
FRIGEE (V) 0.76 0.81 0.81 0.75 0.75
TaN77r4— | 065 0.63 0.67 0.62 057

Fig. 2 The oxide particles (ZnO and SiOy).
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The solid state electrolyte for dye-sensitized solar cells

Tatsunori KAKUDA, Takashi TERASAWA and Tomoaki FUTAKUCHI

In this study, we evaluated the decrease and the resistivity of the electrolyte for dye-sensitized solar cells. And, we
measured the I-V curves of the the dye-sensitized solar cells with quasi-solid state electrolyte, evaluated the conversion
efficiency of it. In addition, we evaluated the dye-sensitized solar cells with quasi-solid state electrolyte added oxide particles.
We improved reliability without reducing conversion efficiency by the quasi-solid state electrolyte. The conversion
efficiency was approximately 7%. The gelling electrolyte which added to ion liquid, iodine and zinc oxide of the nanosize

showed the best conversion efficiency.
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We tried to develop Type K,T,and E thin film thermocouples for mesuament of micro area. The yield of the thermocople by
the liftoff method improves by simple pretreatment.And the thermoelectromotive power of the samples were mesured in the
range of -50°C to 50°C. As a result, the characteristic of enough accuracy was able to be confirmed in the

50um scale.
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Ultrasonic Measurement System for Wireless Sensor Network

Katsuhiro SASAKI, Yoshitoshi TSUKAMOTO, Mineo ASADA and Naoki KANAMORI

A sensing system using ultrasonic sensors and radio modules was constructed. Using this system, the distance between an
ultrasonic sensor and an object was measured with non-contact, and the data corresponding to the distance was fed to the
personal computer by wireless. As an application of this system, distance data corresponding to human conditions was acquired

with double ultrasonic sensors.
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Fig. 1 Relation between ion dose and depth of irradiated area.

Fig. 2 SEM image of ion irradiated area at various
numbers of scanning time of (a) 10, (b) 30, (c) 50 and (d)
100. The dose was controlled by number of irradiation and
beam dwell time, and the total dose was constant at all
conditions.
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Fig. 3 Ga concentration in diamond after irradiation of 40
keV Ga' ions, calculated by SRIM Monte Carlo simulation.

Fig. 4 Variation of Ga concentration and surface
roughness of the Ga irradiated diamond surface.
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A Study on Development and Application of Ultraprecision Cutting Tool
Noritaka KAWASEGI and Hiroshi SUGIMORI

This study aims to develop ultraprecision cutting tools using focused ion beam (FIB) irradiation. To investigate ion milling
characteristics of diamond, dependences of the depth and shape of the irradiated area on the ion irradiation condition was
investigated. The diamond surface was machined at the dose over 4 mC/cm’® and smooth surface was fabricated by increasing
the number of reputation rather than the dwell time. In addition, doped Ga ions were removed by aluminum formation and
heating method and the temperature of 500 °C was suitable for this method.
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Development of Electrode for Anodic Oxidation Using a Gas Diffusion Dlectrode

Noriaki SEKIGUCHI, Masaaki NASUNO, Tomoaki ISHIKURO

The process of anodic oxidation of aluminum, use huge amounts of electricity. Anodic oxidation using a gas diffusion
electrode has the potential to become energy-saving. In this study, it was the prototype of a gas diffusion electrode used in the
anodic oxidation, failed due to lack of strength. Improvement is required in order to suppress diffusion electrode and the ion

exchange membrane.
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Development of power-assist robot

Takaaki SHIMIZU , Naoki KANAMORI

Power-assist-robot for joint of elbow were developed. Motor-driver is drived for PWM-method.
Sensing system of joint angle and muscle-potential is developed for AD-convert. This system
command assist-motor to drive the joint at sensed-information. This system have a disagreement

with elbow-movement and assist-mechanism.
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Fig. 1 2D propagation of z component of

oscillating electric field.
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Fig. 2 2D propagation of z component of
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Electromagnetic Wave Simulation for EMC

Evaluation Technology Section; Naoyuki MIYATA

That common mode noise generated by cables gives a significant contribution to radiated spectra was found in a previous
study. Although it is simply specified that an EUT must be in a test arrangement that is representative of typical installation
practice in CISPR, distinction between noise generated from cables and that from other than cables is important in terms of
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Fig. 2 Piezoresistive 3-Axis Force Sensor
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Fig. 1 SEM images of Si mold
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Fig. 1 Tactile Sensors

Left :present study Right : previous sensor

(a)Al slide ring

(b)conductive plastic slide ring
Fig. 2 Sensor Output

X X-axis : “X+” is shear force ,
3. ERHERBLUVUER

X2 1Z(a)7 /v I & (b)Y EET T AT 7 RO Ik}
TORBEBENERT VT 78T, TV IBIHTI03M
BEHINIRZWVDBAFEICK L CHARNIERE L oo Tk
D, FIREAMT ORI G IR TIROHE CIIERL
LR o, —HEET T ATy 7T, Ik
LU CHIDNERRAY THE AW AR D 5B K < Frh
T&E. BAWNTIOBIIZIIT 218 WNE, T IMOY;
& PET 74 /b5 ECTOWY LS (FRCRAT B, H
BT T AF v Z T A L— R ICE 72 & b,
DOV T UTE LT AW OMEEEST L
UHREESRD N OFEBEST S E L TRIENTERDZ L
Mo, B~y ROEETER EDBRFPHLETH 5.
E£72, 0~60°COIRPERFERFA’IC IS T HZ7E LI i B —
BEIMCRE T DL
4. #EE

IHETHRE L CE R i AN R D7
OOWREZAINL, TOmEZRET D Z LTI L.
A bREMICiNT 727 7 e —F &24T o TL.
ARFZEIE, (M)E LRSS HAC pE ks ToERR 23 4R 15
FERAN R SRS EE ] (WP A —F ¥ - K&
) (TS bk,

“Cz” is press force.
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Development of snowmelt systems using earth thermal
Production System Section; Masanobu Nishida, Wataru Mizuno

By measuring the earth thermal of comparatively low depth, this examination which may be able to build a snowmelt system
by making it into a heat source was performed.Depending on use material, the useful difference was checked between
temperature and system skin temperature, and the possibility of the systems configuration was found out.
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Table 1 Comparison of physical properties

New model Coventional model
Mass (g) 676 680
Length (mm) 933 930
Center of mass (mm) 562 550
Moment of inertia (kgrm”2) 0.271 0.251
COP (mm) 712 672
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Fig. 4 Distribution of bending stiffness of sticks

3.4 IRENEM
REVEIEY, A > 7L AN =< IEIC L 0 1R D B3R
FTOEE— NICBIT A EEAKAEFFTT 77 A T
fiEfT L7z, WETH, ~y RemzRa0s LT, 7V
> 77 ENZ30mm B F-T900mm E T D318 D NIHE A
ERE L.

¥F—U—R: AKR—YHE,

FRF (dB)

W AT 4w 7 DIROE— RIRZ ek L5 R x
KSIZRd. 2k 0, Jesmil oRENE OALE I3 HT A
F35mm~ > RSB L TR Y, BB &
LITEPIMIEOBENE S ZIFR UK RE o7

R—VATEERZ AT v 7 AET DR, 18
TR MERE & BN E N E D, FRIAT ¢
JIZ X DMEREDEGEN M TE S.

1

40
30 o u
20
10 i Al
0 I L\
‘
-10 - / “&;\
-20 bt
-30 g:
:gg ‘ —4— Developed model —B— Conventional model
0 100 200 300 400 500 600 700 800 900 1000

Distance from the top of head

Fig .5 Comparison of 1> mode of modal analysis
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Development of field hockey sticks with hybrid performance

Masato MIZOGUCHI, Ryoji KANAMARU, Toshinao HASHIBA
Ryuki YUEDA, Naohiko TOBITA and Takeshi YONEYAMA

The purpose of this study is to develop a newly field hockey sticks with performance of offensive and defensive properties.
In this report, a new stick shape was designed from the viewpoint of hitting performance and hitting action of player, and the
physical properties such as moment of inertia, center of percussion, bending stiffness and vibration property were examined.

As a result, the center of percussion and the vibration node of the first mode moved to the stick-head side by about 40mm,
and an effective possibility was shown in the ball speed and hitting action. Moreover, the result of it was easy to operate when
the ball control operated by the feeling evaluation by the professional player was obtained.
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Development of Comfortable Women’s Foundation Garments

Product Development Section; Miyuki NAKAHASHI, Ryoji KANAMARU

Production Technology Section; Toshihiro NOJIRI

To obtain fundamental data for designing comfortable women’s foundation garments, we clarified the influence of clothing
pressure on compressive feeling, silhouette-satisfaction and physiological response (heart rate, gastric electrical activity and
salivary amylase activity). We conducted wearing test of three types of brassiere with different of materials and compression
area. Five women (ages:foties-sevnties) were employed as subjects for tis study.

90 BILR TR 2 —Wf7ERTE  No.26 (2012)



Ao ANIIL—=20D0 w3 UMADIG

Rl A

1. #E

INET, Z7yvaropfie LTHIEMRLKED
BEWEFIH LT, Z o & & FEbMERetu R b tkRE
EICB ST, 7y v a UBELS ElimTo &
UhEVWI KERDHoT-. AIFFETIE, ZOREETR
TH-0IZ, ZORBIEMRE~A 7 a/L— 1 CE &
ZDHZEEEBEZATED~A 7 08— a5 Tk
B v a v EBERL, ZOFELNE ENERFOFIE)
PEDORE S&FINT-.

2. EBAE

2.1 fERMH

# 1 ORTATEEDO~A 7 ab—r ZkbEr e LTHW

T, BRI~ OLO @B v a v zol ol
®1 47085 —2DFER

25l Efwm)#ME tbE (g/cc)
F—30E 30~60  |VCI2-ANFZI/R!J<Z— [0.025+0.005
F—80DE 90~130 |ANZRIR)<— 0.020+0.005
FN—80SED [20~40 _|[ANZRIRY<Z— 0.025+0.005
F—30 10~18 _ |VCI2 ~ANFR IR~ — [0.02?
FE 1F-30E #iEH1= BEE2 F-80DE #:EoH1-
owiay gway

E'HE 3 FN-80SED %51~ BEA4.FI0#EDIvay

AN

22 BRELVAESE

INDDT vyarOFRLNE X)L, ikibo
K& S EEBRMICEHIT 272012, HH 5~6 T @
EHWE 29, BBHOZ v v a VEFTEOEINCE

fi—, &l sE

WTC, ZORIZT 7 INAA THTTAF v 7 DEOH
LT viarohic@EE, 2oL EORBMALD
RSZMWELE. (BES5) WIS, 77Ut ToRb
DICERBEAZENT, ZO& & OLHPALEEZRE LT

(BEL6) ZDhIHZHDEN, 7 v arDELNEIC
Y%,

EBIZ, 7 vyvarO Rk b IMRER @)t 5 2
LIZEo T, 7y va R A 52 THRERIME S
Wi, T5&, SR AALIGD T T ORE%E 10,
BLO20s 52T, FOREOILAHAHEZRE LTz, =
DEPRKENZIERRICOBRERRENEE X D,

BE5 75 IILiIRA T2 BHE6 #FICkDHINARAAH
K BiL A A ENTE I

3. ERIERLER

ZDATEEDO~A T asr\N— 2 Effiol= via D
e B ERURMRAL DK & E A WE T D TG R(Fig. 1)
5, F30E Db DI, REhA 5270 E &I, obo
([ZHATHAORE S, F72, IRIMEbEZ VTN &
MRS .

ZTHUTHEART, F-80DE I, o060 <, RO
AV F30E (IZHART/hEW. LML, ZowAZ7an
= ATREDKE L, BRREGHEONES ThH 5120,
TED g0,

F 72, FN-80SED %, F-30E (TR /NS W
b 5T, IREIOZRVIREETIIZR B, IHRRFOIRIR
EORRE L REL V. b, BITEEZ 6N,
LIALeA G, THETORETIE, B OkagE) (I
HEVRESNRN LV FERBHTHT, ZHUIRAT

BILR TR > 2 —78Re  No. 26 (2012) 91



<4 7 10— F-30E <4 7 1A — FN-80SED

40 35
A A

35 30
§ 30 L B 95 / N\
525 [ -7 a3 DED g / A - g DFELMN
mljn;l 20 L n e MO <
@ 15 l =Bk (108) § 15 &= kL E (109)
2 10 £ 10 .
B, =R (208) B kLR (208)

0 0

0.37 038  0.39 0.4 0.33 0.34 0.35 0.36
REWORE (g/cc) RBAHOKE (g/cc)

<4 7 us—F-8 0DE v A 78— F-30

30 2(5) ¢
~ 25 , ~ /
: / g 0 / ‘
£ 20 7 yya OF bk E =7 y¥a ORLR
- / & i 20 LA g
i 15 -
4 kiR (109) 5 15 %L ~E-ERke (108)
10 :
’ g
£ = kAR (208) B 12 ~=RRLE (209)
0 ‘ . . . 0
0.37 0.38 0.39 0.4 0.41 0.39 0.4 0.41 0.42 0.43
REAMOKE (glcec) BAMONE (g/cc)
Fig.1 2w avDEoLNSERIKMEDKRES
LRV S. 51, F30E 2 WY via v E o N
W FERNZ T ATz, 7oy aORLMER, WIMEOKE X EFHET 55
F-30 O%A1E, O SITHTHRIMEDO K X 03/ BEERERE L. 2K VBRI RO bV IZ~A 71
I T yvarE LTHEER. UL, RIS W INI—V B W7 v g TN T Y, EEERS, &
T2 OMRNIEFITHEL <, ZEENR L2 TWNDH72d7E s WAL DT 7 T ENINCHER T 7=,
EZTWD.

F—U— R BE, RE, ~A 7 a2 0—r) dkikk, 7 via s, R

Application of liquefaction of mixture of micro-balloons and water to cushion
Product Development Section; Shinichi ISHIWARI

On the purpose of making use of micro-balloons instead of resin powder, I must select an appropriate mixture of
micro-balloons and water such as not only behaves like solid in no vibration but also behave like liquid in vibration. I find a
way to estimate a rate of water in the mixture. And I have made a contrivance of measuring of softness of cushion and a degree
of liquefaction of mixture in cushion. Using them, I tried to measure softness and a degree of liquefaction for 4 types of
micro-balloon.

I can get evidences in each micro-balloon that this cushion has some hardness for supporting body weight and body

movement and that this cushion is soft certainly by liquefaction of mixture in cushion cause by vibration.
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Evaluation research of the functional clothes by a perspiration thermal mannequin
Production Technology Section; Takeshi WADA, Toshihiro NOJIRI
Product development Section; Miyuki NAKAHASHI

We experimented in three kinds of inner wear using the perspiration thermal mannequin. Moreover, we also did the
physical examination of the cloth of the inner wear. As a result, we found out that it was relevant to the temperature

humidity and cloth physical properties in clothes.
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Prediction of plasticizer contents in poly(vinyl chloride) by near-infrared spectroscopy

Product Technology Section, Kazumitsu SAEKI, Wataru MIZUNO

In the recycling of poly(vinyl chloride), it is required to discriminate every plasticizer for quality control. For this purpose,
the near-infrared spectra were measured for 48 kinds of poly(vinyl chloride) samples with different plasticizers (Dioctyl
phthalate, Diisononyl Dioctyl adipate, phthalate, Trioctyl trimellitate,) and different plasticizer contents (11-49%). The
near-infrared spectra in the 1.2-2.4 pm wavelength region were measured for each sample. Partial least square analysis was
applied to near-infrared spectra pretreated by second —derivative processing. The partial least square analysis allowed us to
propose a calibration model which predict the contents of plasticizers in poly(vinyl chloride). It is possible to predict contents
of plasticizers in poly(vinyl chloride) from the near-infrared spectroscopy.
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Applying the Technique Used for Controlling the Refractive Index of Resin to Artificial Marble

Norimitsu SANAE and Ryoji KANAMARU

We tried to control the refractive index of matrix resins to improve the light transmittance of artificial marbles, mixed with
milled glass fibers(GF) as the filler and the reinforcement, by blending vinyl-ester resin and unsaturated polyester resin in
various ratios. As a result, it was possible to improve the light transmittance of artificial marbles when vinyl-ester resin and
unsaturated polyester resin were blended in the ratio of 30:70(weight), and it was confirmed that physical properties of
composites mixed with GF were on the same level with conventional composites mixed with aluminium tri-hydroxide.
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Development of the daily necessities that uses biomass plastic
Wataru MIZUNO, Kazumitsu SAEKI

Materials containing polypropylene and rice husk were produced by the cellulose mixing-plastication molding machine and
that materials properties were evaluated. 81.7%, 72.2%, 64.0%, 52.7% of rice husk materials could be produced. The strength
of materials was lower than the polypropylene, and the modulus of materials was higher than the polypropylene.
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3D rendered images of fatigue crack propagation process in the same solder bump.
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Study on the fricative sound of clothes made with movements

Mechanical System Section ; Toshinao HASHIBA
Human Life Technology Research Institute ; Masato MIZOGUCHI

The aim of this study is to estimate the fricative sound of clothes made with movements. The apparatus which makes the

fricative sound of clothes during walking was manufactured in order to record the sound for analysis. The apparatus can rub

the cloths steadily at speed from 425 to 850 mm/s at top speed. As a result of the analysis of the sound, significant

characteristics to estimate the fricative sound were obtained effectively.
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Development of Micro-fabrication Technology of Stimulus-responsive Polymer
Using Nanoimprint Method

Yoshiyuki YOKOYAMA, Koji TAKATA (Toyama Industrial Technology Center) and Yuzuru TAKAMURA (JAIST)

Thermal nanoimprinting is a fabrication technique whereby a mold with fine convex and concave patterns is pressed
against a polymer film softened by heating in order to transfer the nanopattern directly. This technique is being investigated
as a next-generation micro-fabrication technique that can form nano-scale patterns. In this study, we prepared a thermally
cross-linkable stimulus-responsive polymer that could be nano-patterned by thermal nanoimprinting. And we examined the
transfer of nano-patterns onto the stimulus-responsive polymer. The nano-patterns could be deformed through the swelling
and shrinking of stimulus-responsive polymer with temperature change in water and ionic liquid. Moreover, we carried out
an experiment to deform a particular part of the nano-pattern by local heating with spot irradiation of electron beam.

IR TR > 2 —F%5H e No. 26 (2012) 123



SRBEFA—FITLTNRARATI V2 TILHHORERE

B AR SO

1. % &

B ORI B, e AL, B0
WAL IZB T 2 Efir O M BEERH LT 5. B
BN THOWOLRI X Y NV X ORFEZEXNIC
BEHETLHLZENTENL, Fa—TF T AT 4 NVE—
RE~OIGABAREL ARV, A R B OHIEIC A B
Thd. KWETIE, MEte20blhnwA s ) —r
FIRNEIC LY, K2 X el & REMmEZ A L, EIE
LR BEOERBARERSGHEN T 2 —F 7L
XX N ERTEERMT LI EEZANET S, B
B, RAeREBEMBICIG LMK EmNTF 2—F Y
T U —HGLEDOMBICONTHRE L. DA4E
FEVE, BEAGRE OARIRAL & A RO 2 X MMel
DWTHRR L7z,

2. ERAE

BaTiOs;, SrTiO;, MgCO,;, MnO,% HFJ5EE & L,
Bag 758125 TiO3 (2 MnO, 23 0.5mol% & MgO 73 2mol% ¥
mEzen X olcmaE, BEG L, 1350°C2h THRBE, ¥
L, B RZAR L. ZOFERICT T =
WA, =FLELE—RROE L 7 )L L FEH IR
L, 27 U —VHRMMAON—RANE L. BT A
KL, Si0,-MgO-ALOsHE A T A(LLF, #T7 AA)E
721%8i10,-Ca0-Ba0-AL, 052 47 7 A (LL'F, # T AB)
PRHWE. BRI va=T7HEKRE LT A2
FHEME VY, Nirt— & ~&HIR, &L T
1150°CIhDBERL A 1T 9 Z & T FEEMZ EEK L 7=.
COERIHER L7z —2 NE2 A7 U —HL
it S A 2 B — D%, 3%H,-N, 7% &2 T 1100°C T 10h
DBERR AT > 7=, HIRI 2 5 BERR O TR % 2[00 K
L7zt, Nirt—2 h& 227 U —2HIRIL, #t50
KAZTTL100°CIh D BERL 24T 5 Z & T EEINIE M 2
FERL LTz, BEALTE ORI O JE 2 13 4920um T d - 7=
ER S 2 BRI W Tk, XEREFNE R L OvE
KAEFERIEIZ R A21T o7, Fa—TF YT+

B EENEEEHEEIRY, B KR IR
124  EINE TR 2 —25HE  No.26 (2012)

hRAFSERT A HEER

T BB R

— L FOR () TEHE L.

C(0) - C(E)

Tunability (%) =
y (%) co)

%100 1)

C:% v /XU B A(F), E:HVINE SR (V/um)

(a) o BST
© A Fresnoite
A unknown
o A
A
A o A © A o
o
(b)
o)
o A A o ©
AA AA AA A

1 (a)Si0,-MgO-Al,05 % & U (b)Si0,-Ca0
-BaO-AlLO; R A SR EFML =BSTOXH#R A
EIRAY

K2 £t I vy REREICER I

BSTREDFa1—FEYT 41—
3. ERBER BE
RRREDERBEERDEIR ML

Fa—F T NAMETH 5 (Ba,Sr)TiOs R A EHEL T,
BSTWCH T AZRA LI —Z FZ/ERL L, BepkiE
DR &2 AT, BERR DORIRIX, T T AAZT
L 7=BST Tl ICEN & - 7223, 7 AB




ZIIMLUTZBSTTIX, ffxtEIicME T o7z, A
T AAROH T ABE UL 7= BST/E IE O X [\ 7
RE = EKUIRT. BT AAERINLZERIL,
T ABERMUTLERE L T, < ORMEHRE
LTEY, ZhboRMEPMEGZEZSLSE T
LrboltEZONT. —F, T7ABEHRMLEZE
13 25 - @ Fresnoite (Ba,TiSi,Og) N AR L 7= O D
Fa—FTAMELE L CREER HBRE L2, 16K,
BSTDBERIZIE1370°C & @R N LETH Y, mifiz
Na=TEREERTALERD 7. A,
Si0,-MgO-ALOsFH D H T A DEMIZ L - T, 1100°C
TOBERMNAREE 2o 2728, K0 2Z2fi7299% 7 v
T EHRRI6% T L X FEROMEHIC oW THRE &
Tote. TNEDOT NI FTERIIT T ARD %2 E54
T L7280, BMSCEBEAME & SOST D TREMED & o
7o B, BERLAE O XHREPTNE TIXRRIC BT R 5 1
mholo., Va =7 MR, 99%7 v X TR, 96%
TSR EICER U BSTEROF =2 —F Y
T4 =& K2R, 96% T L 2 S, 99% T LS F L
BT, Yva=TEREEHLEGA L #RERWTF
2 — =V TRENE LI, tandb 1%L T & B A2l
L, ZMiR96% 7T v SRS EHTETH D
ZEMWIREINT.

Fa—FJIIEHA

96% 7 v X FERENIEmE AWK =a A
Fa—FTINRTERELL. BIELZRZ 058
ZRBICRY. £, BfELeERFERALT, T
AN =L LTOISHERE Lz, BIELIT A
ADFy KT =7 T F 7 AWK DS, ORI ERFR

R4 BERMZ LY, BEEEESEL
L, 038 JE 55 & I 150MHZzZ8 (L &8 5 2 & A Al gE
Tholz.

PLEX, fERU 2RI, o bR 5 8 3
BEBRWICEESEDLZLEDOTEDL LI TN
A AISHARRTHDL EBZ 2 DD, £, AME
X, KBRS ARERN—ZX MM TH DD
LTCCHZ UV —> v —hMCHRMTZ2ZETET I v
7 ALTEEMIH AL Z L B ARETH D .

\

NiE 15

M3: ERLI=-RFDINE

B4: HELE=Fa—FTILTINA RDS,

5% XAk |
1) WIED 5 LR TN 2 v % —F2e @ £ 25(2011)111.

X —U—K:RFEBIR, FHXUBARY LR T UL, MiEx, =7

Development of Printable Materials Suitable for High Frequency Tunable Devices

Yuichi SAKAI, Tatsunori KAKUDA, and Tomoaki FUTAKUCHI (Toyama Industrial Technology Center)

Screen-printable pastes were prepared by kneading (BaSr)TiO; powder and glass powder with an organic vehicle

consisting of ethyl cellulose and solvent. BST based thick films with Ni electrodes were prepared by screen printing

and firing. The addition of Si0,-Ca0O-Ba0-Al,0; glass was effective for reducing firing temperature. Tunabilities of
BST thick films prepared on 96%Al1,05; and 99%A1,0; substrates were comparable to that of BST thick film prepared
on 3Y-ZrO, substrate. The BST thick film prepared on 96%A1,0; substrate was applied to a tunable device. Pass-band
frequency of the tunable device increased approximately 150 MHz by inducing electric field of 5 V/pm.
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(c) After 800 cycles

Fig. 1 3D rendered images of the fatigue cracks in a solder joint with containing a small number of initial voids,

showing the fatigue crack initiation process.

(a) Initial state

(b) After 600 cycles

(c) After 800 cycles

Fig. 2 3D rendered images of the fatigue cracks in a solder joint containing larger initial voids, showing another

fatigue crack initiation process.
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Application of Synchrotron Radiation X-ray Micro-tomography to Design and Evaluation of Reliability
for Electronic Substrate

Hiroyuki TSURITANI, Toshihiko SAYAMA, Yoshiyuki OKAMOTO, Takeshi TAKAYANGI,
Kentaro Uesugi and Takao MORI

In this work, an X-ray micro-tomography system called SP-uCT was applied to the nondestructive evaluation of fatigue
crack initiation and propagation due to thermal cyclic loading in chip joints connected by Sn-3.0wt%Ag-0.5wt%Cu lead-free
solder. Consequently, the obtained CT images clearly show the process of the crack initiation and propagation of the same
solder joint. In addition, the crack dimensions were quantified straightforwardly by measuring the surface area of the fatigue

crack.

IR TR > 2 =078 E  No. 26 (2012) 127



INA FTRBEEMEMDOR Y ) —= VT ERICET 2R

ErEAER mEREL REER BUlse AT B <A

1. &5
IR FPREF DL FENE EOT=DITIE, AEMIC L D3
BED N HRALSCIER S DAL N EE CTH D728, 1Mk

DV MEAEORE SR DPRFRE DIFFEN L AT T 5.

% OIAEMSCEERZ DR N DIFEOE WL DE AT Y —
=27 A, B - A OB R OTEME A
ETHIENNELEZ IV, AR TIE, A v
B — & AWEE FHWTCGE - ERREEIC LY, B
DHFER L OWEE DIEMERNHIE TE & st L.

2. EBRAE
21 BEDRT L

BT > 71E, WREER L oWz (X1).
ZOF AL, 96 T LT L— MIFEATE AR A L
TEY, ZHRIEOHEICHE L TWD. 2, B
TR < LIRS (S0pum DT A & AS—R) 7o
TEY, WEBOIELSERMZLND.

BIES AT A0, IST Hisk—=— XRNEHRTE CFERK 21
FEFE~SPRR 22 4FFE) CRHR L2V AT A _—R|Z, B
WF v T L Y 7 b 27 (F—2 O AERE)
EAMFEERICKE Lizboa vz (K2). fre—4
A A—H—|T HIOKI 54 3532-80 A4 /-

1 ERLE-BBF YT

2 BESARTL
22 BRIEBROAIE

W RS ARURIT, o0 \SHATIH U 7o B RERS 28 2 i 7
YM EHIC 10 fHICAIRL, S 5IC 1 IR L2

128  EINE TRt 2 —B25HE  No.26 (2012)

DEPEICHN . BT LR, flgEk (R
Tk & B LK #EAKE 3% 1 TIRALZHD) T 5455
JUBR U 7= 1%, MK CHEr, #208 L7- b O 2 HIE IV

HIEIE 96 7=V T L— hDOFK T 2/ WEREHE 120uL,

10mM @ K;[Fe(CN)g]/K4[Fe(CN)s] % 30pL AT (EJ)E
2mM) {EA L, BTy FEFHALT, FIIEE 10mV
CJEEH 15Hz-IMHz [FAIE L, FEA v e—F X
=2y FOEMOEREN O EMEEIEGT (Ret) Z3RD7z.
2.3 BRIEMHEDAIE

Vel tz DEMAZ RO L O ITMER L7, 0.1mM Carboxy-
EGg-Undecanethiol, 0.9mM Hydroxy-EGs;-Undecanethiol @
TH )V 1 RERRE L2tk =& —L, flK
T L=, RIZ, SOmM NHS, 200mM EDC OFEIC 1
RRiRIE L, MUK CUed, JEEZSE7o. H&i&IZ, 100uM
Glucose oxidase (GOD) ¥ARIZ 1 FFETRE L, fik U,

JEHE L7=. HIE 1T K3[Fe(CN)6]/K4[Fe(CN)] O #& 712 Jif %
20mM & L7=Z ELIAME 22 ERERICAT o 72, =& — )b
WRLIIN O3 R T ORISR FS L OVIERIKIEL, 10mM

U FRREE R pH7.2, 150mM NaCl & L7=.

3 ERHERBLUER
3.1 EREERDAE
X 3 (2B L7E S AT A X 0 BEREREERES 2 e
LTchER 2T 3a T K DT, BRI D Ret

CEMOER) 13 YM B & e _CRIBIZKRE < 2o T
BV, Ret DRIEIZ X 0 EERFOBIFRTEMEINHIE TE 5 AlhE
PERMER S T2, RIC, FEREES A IE U 72 2l
KCUE L=, FUEMmT YM EZRET 5L (X
3b), FERHERSIRAIE LIz & & L RIRIC R E V) Ret A0
Liz. 2L T, ZOEMT v 7% YM EHIIE T - F F
1.5 REfERGE L 72 %ICIET 5 & (% 3¢), Ret 1d 50%F2
JEET/hEL Ipolz, ZNHDOZ E1E, YM K5l bRk
BRI & T, @EMORE~OWEIREITEDLH U,
ZOWAERREITHERZ IR #ix TH T ITEEb 57,
FREINEGE T 5 LA b AT EE 2 bND. Fi7,
BANC YM B3 2 JUE U 72 SR 2 MK CHEg L 7= 12 10
BHERRZRE TS L, Ret 1T YM Bk v /&< 7
o, ZOREER, BEREBIOGESICEETHY, K
B CHERT AERICIE, REOEHFEFICERT H0E
NHHEZEZBND.

IBIZ, ZoOFEMmEFWTHE-K, PBS (VU U HakE
ABRRIEK) ZHIE LR RE X 3e 1R T, AR I AE
WYEI\ZEDND &, BRIV B AT B, EE Ret
lFREL B LEEZONDS. LhL, BEA~OWEWE
DYLIRNEB 2 BND AR PBS 1L, WAEMENRZ N
EBEZHIND YM BSOS AR L 0, KIRIZRE W)



3.2 BRFMDAE
(a) GOD & L7- &% FAV T, 100mM Glucose ¥z &
BHIERR Glucose Z & F VAR ZHIE LT-RAK 4 (RT.

GOD DEffiz T > TRy (FIB D SAM RUIAT-> T
YM i W5) EBTIE (K 4a), 100mM Glucose %D Ret 1%
Glucose & F RV LD H K&V, LrL, GOD &
fifi T o728 TIX (X 4b), 100mM Glucose A Ret
(b) e 1% Glucose # F/2VNAIKR K D HRIBIZ/NSW. ZDZ &
BEERROR ML 1, GOD IC & BEEREE & WIS A SR L, BB
PRI RollzdeELbN, ZOREEIZL

0 BESRIETEDNHIE T X D AIREMES /R STz,

YM HEih
(a)
100mM Glucose
()
BERIEERDE, YMiEH (1.5 BEfER)
/ P No Glucose
oYM (1.5 BRI
(b) No Glucose
(d)
YM HEih
& 100mM Glucose
— YM 5%, BRI
4 BERFMHOBRIE
) 4. $55

B%E L7 BT » 7B L OMIE S AT 2% HV, 5k
A U E—F AR L) BERRREFZ OIEMEERIET S
ZEMNTER. A%IT, EETEA OREFETEML T,
Bex IpIEEE S o T EWE AT U —= 0 T35 515
DOWTHE L=V, £72, ZOREETFEN 5
3 BEHEERE L UEESEDRE Mo TR, A% T —2 2 EET52LICLVE

TP BRI IN O JER OV T B ARIA L7200,

bl
Y
=

PBS

Ret 27 L7z, YM EEHSOBERERERRIR 1Y, BT Eh) i

ZORT KR ERMUIH D LB BNDD, FEMIE [£&XHk]
AATHD. ZOREETFEN 3o TE LT, 1) M. Horii et al.
OEODEMEPMLETH D. Chemical Sensors, 25 Supplement A (2009) 145-147

F—U— R BRULE, M E—F X, WA, S ARE
Research on Screening Methods for Microbes Producing Biofuels Using Electrochemical Measurements

Koji TAKATA, Mineo ASADA, Yoshiyuki YOKOYAMA, Megumi MAKIMURA

To raise the efficiency of biofuel production, techniques for screening microorganisms or enzymes with high activity could
be powerful. And a rapid method for measuring cell or enzyme activity is necessary to develop such a screening system. In this
study, we developed a new electrode chip and investigated whether the cell or enzyme activity could be measured by AC
impedance method. Charge transfer resistance (Rct) of yeast culture measured by unmodified electrodes was remarkably larger
than that of fresh medium and Rct of glucose solution measured by GOD-modified electrodes was remarkably smaller than
that of water, suggesting that cell or enzyme activity was monitored by Rct measurement.
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Development of group mini-robots for rice-duck farming
Mechanical system section: Naoki KANAMORI and Minoru UENO

We devised the distributed weeding system in the paddy fields, was carried out R&D of three major features. 1st is the
mechanism which is moving and muddy, 2nd is the control circuit to charge from the solar cell efficiently cloudy and 3rd is the
power transmission mechanism of completely waterproof with the magnetic coupling. And prototype was created, and
experiments were performed. As the results, we were able to achieve their features.
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Practical Application Research of Organic Thin-film Solar Cell
Takashi TERASAWA, Yuichi SAKAI, and Shigeki NAKA

In this study, it was studied that absorption band of solar light was spread using low-molecular dye and conducting polymer in order to

absorb wavelength range in which solar light is wide, (dye tuning).

electrode in order to smoothly move charge to the electrode, (conductivity tuning).

Next, the adjustment of conductivity was tried in of semiconductor and

Finally, it wrestled taking the mobility of P-type

polymer as improvement, (mobility tuning). Element for conversion efficiency improvement was established, and it aimed at practical

application of Organic thin-film Solar Cell.
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Development of the Weeding Machine for Cultivated Fields

UENO Minoru and KANAMORI Naoki
We developed a weeding machine of the cultivated fields using the Archimedes screw to a wheel. This prototype can move
to right and left by controlling the turn of four wheels. The prototype can move in the next row by a wheel passing the gap of
the seedling by adjusting a wheelbase. We can measure the distribution of fertilizer levels in the cultivated fields if we use this

device without damaging a seedling.
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e
1)Y. Morisada et al., J. Electron. mat., 39 (2010) 1283-1288
2)Seung H. Ko et al., Nano Lett., 7 (2007) 1869-1877

X—U—R:F ATV, F R, BERGR, £R4R

Research on fine pattern formation and device application

Hiroyuki TAMBO, Yoshiyuki YOKOYAMA and Yuichi SAKAI *

AgCu nanoparticles pastes were directly pressed against a mold with fine concavo-convex pattern and fired using thermal
nanoimprint device in order to investigate the structural properties of patterned AgCu. First, AgCu nanoparticles paste was
spin-coated on a glass followed by the drying. Then, the firing of paste with a mold at 350°C for 30 min was conducted after
the pattern transfer at 100°C for 10 min. We revealed that the concavo-convex surface of AgCu fired by nanoimprint device is
finer than that of AgCu fired by electric furnace after the pattern transfer. The crystalline quality of fired AgCu pattern by
nanoimprint device is nearly the same as that of fired AgCu film by electric furnace.
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