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Fig. 1 Optical microscopy images of the (a) as cast material

and (b) as pre-forged material.
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Fig. 1 Changes in cutting force using noncoated tools
textured on various distance from cutting edge.
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Fig. 2 Changes in cutting force using DLC-coated tools
textured on various distance from cutting edge.

Fig. 3 SEM image of (a) noncoated and (b) DLC coated
tools with the texture. The textures were patterned on
100-200 pym area from the cutting edge.
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Nondestructive Evaluation of Fatigue Using Ultrasonic Shear Waves

Project promoter; Hideki YAMAGISHI,

Evaluation section; Katsuhiro SASAKI

Change ratios during the low- and high-cycle fatigue in the (a) shear wave velocity, (b)Young’s modulus, (c) shear

modulus, (d) Poisson’s ratio, and (e) bulk modulus with the normalized fatigue ratio, N/N:.. The deflected surfaces of the shear

The mechanical behaviors of extruded pure magnesium during high- and low- cycles fatigue at room temperature were

investigated using ultrasonic reflection methods with longitudinal and shear waves.

The sound velocities and calculated

mechanical properties, Young’s and shear moduli, decreased by a large percentage with an increased number of cycles.
However, Poisson’s ratio and bulk modulus increased before a macroscopic crack occurred. The fatigue stress amplitude was
normalized using 0.2 % proof strength to provide a reasonable figure for the mechanical property degradation that would
accompany the development of void defect mainly caused by cleavage crack. The damage phase data were determined using
optical microscopy, scanning electron microscopy, and Vickers hardness tests.
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Moving Object Sensing Technology for Security and Safety

Central Research Institute; Yoshitoshi TSUKAMOTO, Masaaki NASUNO
Human Life Technology Research Institute; Shuuichi TAKAMATSU
The University of Tokyo; Taketoshi MORI

With the analysis of the output data of the pyroelectric infrared sensors which was installed in the house of the elderly
people living alone, the beneficial index which discovers the abnormality of life was discovered. Comparing the strength of
everyday detections of the sensor throughout a year revealed that it is able to decipher a sign of decline in physical strength of
elderly under monitoring. The change of health status, for example nighttime wandering, could be grasped, using the statistical

analysis of the strength of the sensor detection data when moving.
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1) Y. Enomoto, R. Takayanagi, M. Nagase, Y. Noda, Y.
Tamaki, [.S. Kim, Y. Okawara, Y. Kaga, Y. Osawa and T.
Takahashi, Development of a versatile tester for
ultra-fine fibers, J. Textile Eng., 57, 15-20 (2010).

2) Y. Enomoto & LS. Kim, Mechanical Properties
Evaluation of Nanofiber/webs, Key Engineering
Materials, 464, 20-23 (2011).

F—U—RK:xZLJ hnRV=UT, F T A=, F KA, BIED R

Tribological Study of Electro-spun Nano-fiber/webs

Central Research Institute, Y. ENOMOTO,

Shinshu University, Faculty of Textile Science and Engineering, 1.S. KIM & K. WATANABE

In order to evaluate mechanical and tribological properties of ultra-fine fibers/webs, following tests were conducted:

1) Three-points flexural tests of polyethylene microfiber using a tensile tester (FITRON® NFR-1000; Rhesca Co. Ltd.)

2) Tactile tests of polyurethane (PU) nanofiber webs using a potable tactile meter (HEIDON® Type 33; SINTO
Scientific Co. Ltd). The PU fibers tested were both hydrophobic and hydrophilic.
3) Frictional electrification of PU nanofiber webs based on JIS L 1094 5.2

The results were summarized as follows:

1) Both the breaking stress S and the Young’s modulus £ decreased as the fiber diameter increased possibly because of

the skin-core structure in which the skin is composed of a deformable shish-kebab structure.

2) The friction coefficient of hydrophilic PU web p is p=1.0-1.3, which is lower than that of hydrophobic

PU (u=1.6-2.0).

3) The PU nanofiber web was electrified at the voltage of +1300-2300V at the initial stage of sliding.
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Fig.2 Dependence of particle size MA and coefficient of
viscosity n on process number Np of HJM.
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Fig.3 Cu mapping of impregnated woods analyzed by micro XRF.
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Fig.4 Photographs of field test for termites.

2. 4 SRR T-H O iR BEALEAT & oy B EAbER D B %S

BLEEPE CTallE L T A0 AL, BRI 42 7 2
7 ECARIRAL U 7= 1€ 3K D 8% F A O JFIR L 0 Rk oy i
IMEL . ERLE D 5 CIEERA o - abt = 2 b
DRTHRRITH D, DF D SR DO EIREZ XKD
WER G D, —RIZ, RERDEIREE 1S5 720121,
KA O SRS LT & 72 B 08, PRRiAb S T e 1
EEDZERNE L IR DT, T OPEMEIIZBAND 5,
AR ENCA IR 72 e KB/ 134 1000 nm &5 2 5
N, ZOFRNEHZT L) ICEREELER -7,
FERMF ORI L - T, SR T HOREEZ 1 1D
2mol/l B £ TR E L T& 2 alietk &2 RAH T 7=, £ 72,
HERER BRI OBLAIZ LV . D EENE L5 2
EHHALMMT LT,

At WOIEIEICE LT, RO T35 C17
PITVDHEBYIELEANR EDOLEEEIZOWTHRF
THMENRS Y . B 53R B Okl & /EL L 72
KRR OBBIEAZ R L T PETH D,

[ 2735 Sk
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A hLF DRy K&

F—U— N JiE. AMORF, T/ KT MR, 6
Development of environment conscious wood preservative by application of atomization

IWATSUBO Satoshi, KURISAKI Hiroshi, SUZUKI Satoshi, KUSUNOKI Takashi

Solution of containing particles of CuO and SiO, were prepared by chemical solution deposition (CSD). The secondary
particle size was controlled in the range between 160 and 1000 nm by high-pressure wet-type jet mill process HJ/M. Wood
preservative for decay fungus and termites was prepared from the solution. Woods were treated with the solution containing
particles of the various sizes. Field test for termites was carried out. The woods treated by the solution of containing particles
size smaller than 1000 nm showed high efficacy against termites.
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Fig. 1 SEM micrograph of activated carbon and carbon fiver.
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Table 1 Sheet resistance and conversion efficiency of DSSC

with carbon counter electrodes.
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Fig. 3 SEM micrograph of activated carbon with carbon fiver
(a:b:c:d=0:5:15:25%).
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Fig. 4 Micrograph of peeling examination samples of activated

carbon with carbon fiver (a:b:c:d=0:5:15:25%)
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Fig. 5 Relationship between conversion efficiency of carbon
counter electrodes and carbon fiver ratio.
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1) Y. Suzuki : Ceramics 45(2010) No.7, p. 528

. B, I—R, A7 U —HIk

Development of the dye-sensitized solar cell with carbon counter electrode by screen-printing
Tatsunori KAKUDA, Takashi Terasawa and Tomoaki FUTAKUCHI

In this study, we try to develop the low cost DSSC by using carbon in substitution for platinum, and by screen-printing
method. The counter electrode was formed with the activated carbon, carbon fiber, carbon black and resin. As a result, the
carbon electrode conversion efficiency was around 90% in comparison with the platinum.
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Development of Recovery System of Rare Metal from Deep Seawater
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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. 1pum by using Ultra high-pressure homogenizer in
order to increase the recovery rate of Lithium from seawater. And to make adsorbent modules for practical use, the fixation
method of lithium manganese oxide on Polyphenylene Sulphide textile was investigated. In result, the heat press has been
considered to be good method on condition that pressure was 300kgf and the temperature was 280degreee, melting point. It
was observed by electron microscope that adsorbents was wedged well on surface of Polyphenylene Sulphide fiber.
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Development and Application of Functional Micro-fluidic Chips

Takashi OHNAGA and Tsutomu OBATA

Novel functional micro-fluidic chips were developed. The chips were comprised of polymeric microstructures and were made
quickly and easily with light-curing processes using resins at low cost. Since the resins included monomers having a reactive group, the
surface of channels in the chip could covalently bond to specific molecules which provided the chips functionalities. We demonstrated
to apply the chips to capturing tumour cells which expressed EpCAM and were flowing through the channel. If EpCAM antibodies
were bonded to surfaces of the channel as the specific molecule, a part of the cells were observed to become immobile on the channel
at a small flow rate during the flow test. However the immobilization never occurred without the antibodies.
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F—T—R:RTRXRVILER, FA4HA, HEEPTF, 8IS
Development of the Collapsible Core for the Magnesium High Pressure Die-casting

Chitoshi HAYASHI, Yoshiharu DOI, Taro YAMAZAKI, and Tomoaki ISHIKURO

We proposed the collapsible core for aluminum alloy die-castings manufactured by melting and casting neutral salt with refractories.

Since the Magnesium alloy corroded by neutral salt solutions on occasions when the collapsible core for these aluminum alloys was

applied to a Magnesium alloy, the carbonates were examined as a collapsible core for Magnesium alloys. As a result, it was found that the

collapsible core for Magnesium alloys created from carbonates have sufficient strength and heat resistance, and low reactivity.
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Research of Grasping Behavior and Life Circumstance using Wireless Sensor Network

Central Research Institute; Yoshitoshi TSUKAMOTO, Tsutomu OBATA
Human Life Technology Research Institute; Shuuichi TAKAMATSU
Machinery and Electronics Research Institute; Mineo ASADA

To analyze activities of daily living and that environment, the data analysis system have been developed using the radio
modules which connects the accelerating sensor or the temperature sensor. The communication program makes that the data of
the sensor which is remotely by controlling remote radio modules, is transmitted to the host computer secure, and analyzes that.
The element of the data acquisition system which uses wireless sensor network was constructed.
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T2 (2007)

Development of Transparent GFRP

Norimitsu SANAE, Ryoji KANAMARU

We tried to control the refractive index and the wavelength dependence of unsaturated polyester resins to improve the light
transmittance of glass-fiber reinforced plasitics (GFRP), by blending styrene(St) and 2-hydroxyethylmethacrylate(HEM) as the

monomer in various ratios, and by mixing zirconia(ZrO,) nanoparticles.

As a result, it was possible to improve the light

transmittance of GFRP at shorter wavelength region below 500nm, when monomers St and HEM were blended in the ratio of
3:7(weight), and ZrO, nanoparticles were mixed 20wt% in the unsaturated polyester resin.
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Fig. 1 (a) System. (b) Binary coded phase shift keying

signal (Driving signal) and (c) its received wave signal.

3. EIEB DIRETEER

3.1 IRIBZERADEA

4y NOFFERIIOHT, 3 8y MU ERERO/ 5%
BN L7210 ¥0100” & “00017 234K L (124 Codel,
Code2 LJEF) , 1 By Fb7-V 8 IHDIERLEZEI) 24
7. Codel D& = DEFENES & H13Z£E4L Fig.
1(b)B L) L FEETH D, Codel DBRENE B & ZI (5=
? H CAABIRE%E Fig. 2(a)l, Codel DERENE 5 & Code2
DEWAF F O HARBIRIEL % Fig. 2(b) 2™ (A CFEBIRS
BORKMETIESL) . B CAHREBIE R R DRI &
i OMGIREERES RO Hd. F£72, BB L
AFABIBE DR KM CRME AR ET D Z L T, Bed 2
BEOMAIR L 70, [FEY, FHAEMHEBEREEITN
08 THY, 2 EHOMNBRHETHS. Ziuk, FRLHF
TS & EITEE T o OBREHER S L0 e
RELNHL ENY, ZOBNTHAEAHBIRE A K E oo
&2 bND. ZOMKOD, FHREEEICHN
DERENE B EZ T, BV EBRETHEEICONT,
Fig. 31T d & 9 1Z[A U505 < IRl DfRiE 2/ & <
THZ L L LT TOIRIEDOZEFZR % Codel DAL ki,
Code2 D13 ky & EFE LT=. Codel DOBRENE & Code2
DEWAE 5 O AFABIRIE DR KAE A My, Code2 DBFHE)

BILR TR > 2 —78Re  No. 25 (2011) 37



155 L Codel DEZPFFDOEHEDETNE My EEFEL,

My, + My, /e 70% by & by R LT R % Figd
(R FAKEY, =06, &=0.5 D& E M+ My D3I
LR, My, My & HIZ 0.6 RiIIKICE 72, Fig. 2(a)
& Fig. 4 (b) £V, B OB OY A Fu—7 DR KEi
RIS 2 L7213 0 SR E VDS, EDfEIE 0.6 AT
HDHT 2 (G OMHNNTHEN DI EEZ BND.

Amplitude
o
Amplitude
o

o k1=1

-1r(a)

0.2ms
— -

0.2ms

- () | i

Time

Time
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Fig. 5 (a) Cross-correlation between Code1 for 40 kHz
and Code1 for 50 kHz. (b)Cross-correlation between
Code1 for 40 kHz and Code2 for 50kHz.
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A System for Simultaneous Measurement of Distance Using Multiple Ultrasonic Wave Signals

Katsuhiro SASAKI, Satoshi IWATSUBO, Yoshitoshi TSUKAMOTO and Hiroyuki TSURITANI

To improve ability to identify different ultrasonic wave signals, an amplitude-modulation was newly introduced

into binary coded phase shift keying signals. In addition, double frequencies of ultrasonic waves were also introduced.

As a result, we demonstrated a possibility that four different ultrasonic wave signals can be used simultaneously

with signals modulated by small number of code sequences of 4-bits.
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(a) Ultra-sonic process  (b) High pressure jet milling process
Fig. 1 Size distribution of ceramics nano particles with Ag.

(a) PMMA substrate (b) Film of acrylic paint
Fig. 2 Optical images of PMMA substrate and damage scratched by
the pencile of 9H hardness for acrylic paint.

(a) good dispersion (b) bad dispersion
Fig. 3 Damages scratched by the pencile of 9H hardness for acrylic
paint with nano size ceramics.

AT &0 FEAM 2 B R PO R & BRI D 7= DI fERL L
DT ) A T T —3a VR AT -, Rk L
LT, 74 V% —A YA RLAY MEO HM-500 %
L7z, JEFIZE vy h—REFEH N\, BREEDTe
IREY 723l & LT, R RMFE 100 mN TORER, F 72K
PO 7212 0.1 mN TRERZITV, o~ /vT7 o AfH
SHM, YU U RE, 7V —7 CraRdT,

X412, PMMA & 7 27 U LVEHESRIE O FERE O Y
T E T, ERICIE, MAHOE Y I — 2 EIR I

BILR TR > 2 —78Re  No. 25 (2011) 39



WIS ND D, (b)DOBIE CIXZnn#< 7> T,
TAUE, BEABEPERIE L CWA T2 TH D | ERR Y il
<IN Z EZRLTVD, K5I 3ITR L= oikikig
DR WE®@Q) &, BEERINIEAE LIZB(Db) DO EIR O3
ZRT, QDD EICEN - BEIXBEZ D b OO b OB
LY, HONERG LMBIETE oz, —H. (b)
WIIRRE I ODBEERRDH Y, ZOR T2 EATEA
YT T —va il EIToTWD T ERSND,

20 um

(a) PMMA substrate (b) film of acrylic paint
Fig. 4 Vickers indentations of PMMA substrate and film of acrylic
paint.
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(a) good dispersion (b) bad dispersion
Fig. 5 Vickers indentations of acrylic paint with nano ceramics.
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(a) Load (b) Martens hardness HM
Fig. 6 Indentation curve of films coated by paint with ceramics.

Table 1 Mechanical properties of PMMA and films coated by paint.

HM HV EIT CIT hmax

(MPa) (MPa) | (%) (nm)
PMMA 2219 | 380 | 3811 4.1 97
Paint with ceramics | o3 7 | 559 | 4009 | 68 111
on good dispersion
Paint with ceramics 385| 35| 5180 102 293
on bad dispersion
Paint 289 | 25| 5014 | 10.0 335
3. £&EH

HEREMERL - DBIEA~D S AICE L C, ffR % & o
THEMPHESL L TWAZENEETHLZ ENDho
7o TOARIETER I NBL, BT 2 v 7 2AORMER
Z< B, BWEMECOH L EOfEZEH L, BEO 5%
PLEDOBEE NG 6T, 4k, PIEHEEESREE LTo
IHZREL T FETH D,

(22 k)
[17 &EE B, fsl EHI “REEST R OE R & S
WA~OISHY, BARBE TS 35 RIFIRKE, 12pa-55
(2008)
RPEEE &, (ER PEE]L SREET BT YOk 7 A
& FOPERHEDO AL, B AP RE 36 BIFERAE,
15Pa-21 (2009)

U R RIT, SR RIS, WIEER, S T AL F T ey

Preparation of height density films applied nanoparticles

IWATSUBO Satoshi, OBATA Tsutomu, KAWASEGI Noritaka

Nanoparticles of ceramics core-shell structure with Ag were prepared. The particles size was smaller than 218 nm. The particles and
acrylic paint were mixed under the condition of good dispersion. The films with ceramics of nanoparticles were coated on PMMA substrate
using the paint. The mecanical properties of the films were measureted by the scratch test on JIS JIS K5400 and nano indentation. The
dispersion state during hardening process was also very important. For the film hardened on the good dispersion, the hardness was higher

than 9H, and Martens hardness HM was 193 MPa.
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Table 1. Oxidation of 2-methylnaphthalene in wet CH3;CN.[a] Table 2. Oxidation of arenes using microreactor.[a]

wet CH;CN Convn % [b] Vitamin K3 % [b] Yield %
Substrate Product
] ~99 75 Batch[b] Flow]|c]
(]
0.5% H,0 88 64
)« @
1% H,0 61 41
()
2% H,0O 21 10
0]
[a] 2MN/CrO3/HsI0¢=1/0.15/5. The reaction mixture was
stirred additionally for 1h after residence time. [b] Determined O‘ 70 76
by GC. [c] Commercial acetonitrile was used as received.
0]
&3 UHEBHESROHT TR bR leolz, Lol 0
KOBDEZ HIZHE, BUSHEETELS 720 7 2HBY O‘ 79 87
AR OIERIIE T LT LE (Table 1), KOUINILSAF
P L 3R B o 7, °
A I RYT I E—ENT, DT L— ORI i
BEGIZANT b L C o7z, A Table 212 & & 07z, 85 9
TV AT T b~ A I n YT s F—E Wit 0
378y FRISOHE AR O R BIFR 572 b D0,
85 96

2-AFNFT XL DOBRAITE D KIE R ETIERh- * .
o T TRV ET2F U MLV DBAIE, ~ (71 Q

U772 —%5 2 L2k 5T 10%LL EOIERO M s

[a] Substrate/CrOs/Hs104=1/0.15/5. [b] Isolated yield from ref. [2].

o, 72 T TlE 99%EFEFITEWIETT > [c] Determined by GC.
h o % LB ) ‘ ‘
7 7 Z— ORI K0 RIEZRIER A B AT D 2 LA
T,
4. F&O
7 v LNRE il Uil U R ATMEAIL LTz 2224 F
3 rSEXH

NFTHELDBUIZ LD, B4 I UK DEE, v A
ra 7 Z =R L THRE LTc, ZORER. Ny T
SO HEAKIEIZN R &2 [ LS ® D 2 LN CTE 1, F72,
T hTRRT =S PLUORRETH, v (71l

[1] &HE—, & 3un, KRE—/, AEGHRItFHs
75,2005, 63, 511.
[2] S. Yamazaki, Tetrahedron Lett., 2001, 42, 3355.
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Synthesis of Vitamin K3 by Chromium Oxide-Catalyzed Oxidation of 2-Methylnaphthalene
Using Continuous Flow System

Shigekazu YAMAZAKI, Noritaka KAWASEGI, Yoshiyuki YOKOYAMA and Yasuyuki YAMAZAKI

Chromium(VTI) oxide-catalyzed oxidation of 2-methylnaphthalene to 2-methyl-1,4-naphthoquinone (vitamin K3, menadione)
with periodic acid using continuous flow system was examined. The oxidation in standard glassware afforded the quinone in
61% yield, while 75% yield of the quinone was obtained by the catalytic oxidation using continuous flow system.
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Fig. 1 SEM micrograph of cross sectional surface of the

Bi>TiTaOg thick film on Pt.
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Fig. 2 X-ray diffraction patterns of the Bi,TiTaOg thick films.
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Table 1 Firing temperature, dielectric constant, resistivity,
remanent polarization and curie point of bismuth ceramics
thick films.
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Fig. 3 The polarization-electric field hysteresis curves.
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Improvement of durability for high temperature of micro pressure sensor using by bismuth
based thick films ceramics

Tatsunori KAKUDA, Tsutomu OBATA, Yuiti SAKAI and Tomoaki FUTAKUCHI

Bi2TiTaOg thick films were prepared by screen printing and firing using Pt bottom electrodes and ZrO:

substrates.

High resistivity and dense structure of the thick films were obtained. From X-ray diffraction

patterns of the Bi2TiTaOg thick films, as firing temperature rises, the c-axis preferred orientation peaks rises.

The Curie points are 850°C or more.
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Development of electroless deposition by photocatalytic titanium dioxide film
Evaluation Technology Section; Masaaki NASUNO, Eiji HONBO

Generally electroless deposition for the plastics is etched by strong oxidizing agents,for the improvement of adhesion
strength between the deposited metal and plastics substrate. However, this process is not environment friendly because of using
hazardous etchant such as CrO3,so the substituting method is required. Therefore, we tested the electroless deposition using

nano-column structured photocatalytic titanium dioxide film on glass substrate by MF sputtering method. As a result, it was
confirmed that the nonelectrolvte was ahle ta he nlated and the nrocess was amisgihle hv the nhatocatalvtic
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Development of Heat Transfer Plates with Variable Heat Flow Using Hydrogen
Noriaki SEKIGUCHI, Masaaki NASUNO and Hideo KUYO
Using hydrogen and nitrogen, the heat transfer plates with variable thermal conductivity has been developed. Internal heat
transfer plates are filled with a mixture of hydrogen and nitrogen gas. And the conduction of heat were measured at varying

partial pressure of hydrogen. The result confirmed that the heat flow can be varied. In addition, pure hydrogen, the change in
heat flow due to changes in pressure could not be measured.
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Development of thin film thermo-couple microarray

Evaluate Technology Section; Masaaki NASUNO, Tsutomu OBATA

We tried to develop Type T thin film thermocouples for monitoring of frozen cells. 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 millimeter-scale. Moreover, minimum-width 50um is possible in using photolithography
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Fig. 2 The conversion efficiency as a function of ozone
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Invention of cushion preventing from bedsore

Product Development Section; Shinichi ISHIWARI, Kanazawa Univ.; Junko SUGAMA

Our old cushion was made of mixture of resin powders and water sealed in nylon bag and vibrators equipped near the bag.
Usually body pressures are supported by aggregation of mixture without vibration of vibrators. But when vibration is occurred,
it liquefy mixture and make cushion to be transformable and disperse concentration of body pressures. This cushion is very
unique and most suitable nature for cushion. But this cushion has two defects that are heavy and icy. This research was done

for overcoming those difficulties.

New idea makes it possible to use a micro-capsule named ‘micro-balloon’ as trademark in stead of powders of polyvinyl
chloride. It also makes our cushion to be lighter and less icy than before cushion. By co-research with Prof. Junko SUGAMA,
it turned out that our new cushion has a good capacity of dispersion of concentration of pressure between body and cushion by
comparison and verification of three cushions, Refrair, Jay J2 cushion, and the LOHO cushion.

72 BILR TR > 2 —Wf7EReE  No.25 (2011)



BEIEICK D FRP D H A JLEMIZET 585
— A NMHEENRALE-HMETEORRE T —

APEVATAER OKEF P ER AL BERRERR il s mike AT
Bresfkatt, o I v, IR R

1. %5

B D) Ay I v BR) 17T AF v 7 F
PEFEM) 2RI U T2 N THEG D B 8 U 7Bk A/ - vty
77wyl ERKMERTIR & IV Rk = > R A RAA
D Z ik, BN L RANEE S 2 7oy
R LY 2, ZoTikE, — Rl s Y — MUK
o=y MKk =y MEIGIL, 2D EZEKIEA/)-n
vX/)" 7 ) TEEET A L O, BT 10°CRER IR
FEBMMELS 720 | R EE T bRk E ST E— |

TATZY RRERELTHTHD Z E¥booiz, L
L., a7V — MR =y MIEFHBFEE 2D a2 K
ZmEmOLERERDLDOT, FHUKL=y b &AWz E
PhATERL L, FEBRCERE LI 8 ORI OV R %2
BIRol, SOICEOMEEIEC, BifFoar 7 —
MG E R =y MOEEA LR ER 2B L, AE T
SRR O N TRERBI B CTHEREZ 3 L7,

2. REBAE

2.1 fERMH

BRER = & HWTZRVER OFREIEE ] U7op
I, BrETER () 25BR%E L@k -ny%v )" 7 ny) & |
AR X AV (BR) 23 Z O&HEE T IERICBR%E LRk %
L, £ LIRS OEORIEREHE L7, BE
HFoar sz ) — MR ZR2 =y MIEH L7283 ERIC
W, BAKMA -y ) T uy) LR = b & L CREBEE
(k) ®oBERA 7 v v 7 2 W~_CEHALEZ (K1),
£1 KHK2=v b EAORAIER S RERHIAE

F = RIS i &

1 —f=a s ) — MK =y b FEARMEA S0 9%0 )" 7 0y ) DR &
Frr=v 1) WO 2 5% E
2 A 2T T AF w78y MK | BAMEAVI-ny%y ) 7" 0y ) DR E &
AnTZa=y ks (T80 k) O 2 5% WE
3 WA ZBET T AF v 780y M| EAMA -0y )" 7 0y DR & 5
MAAATEL = b (FESL Y 1) [0 2 23 % WE
4 A % BN AAATE 2= |k FARMEA p=nyky )" 7wy ) Feif 2 E

(H $)
5 5] T PERS 20mm
6 T AT 7 v b AT LR FE TR AL
7 S £ % E S 300mm

*1LEL AR

1 =7 V— MR AR =y MJEEH L3 ER
(72 BBl o s ARUD, B kb e Ty )

22 BRELVAERE

BFERL = F &2 AWRES ORI, AE L5
FETOALMBHUC A B ER A HER L, £ 1 ORETIRE
R ZAT o7z, FHABIRNE, PRk 22 4210 A 1 A ~Fpk
22410 H 10 B CTH D, BEfFo=ar 2 U — MG AR~
= MR LEREROFMIIE. ALKRE2HE %
FEGE U72IRE 35°C « MJE 40%RH OFRE &5 2 & A
ELUTHRIE Lz, Z OB, Hlalkl & UCIREAE A/ f—n
y¥ )7 my) A [RIREZHIE LTz,

3. EBRRERBLUEBR

IZFFR = & W B2 B E LT
6 10 A 2 H OIREFHARE R 277 Uiz, EmiREZ R
T IBHRHTIEDIREZ R D & @b DG, ALy
F (48C). I3y k 41C), 7 AT 7/ b (45C).
Hro=v b 420C), H# 42°C). +tFim (267C). L
(34°C) E7pot-, M3 = hOFKH L HEEHOEE
DIREEZ 7R LTz, EHEHOIREE 14 K 30 ZrHifE Chicmi &
720 REOIREDNEEIRET D 72O ORI LE R
Lo LEZ LN, BROBEIT, 4Ly b (44°0),
TI8y b (40C), Hrr=v b (34C) L7, FKifn
DIREDNE L RO %R LTz, IBE ERATOHOE
REITFA Ly FRRBIERWZ Enb, B4E LYy
NI, BEOEELZZ IR0 AF [Yridte) ZEi
EVIREDN EATL2b0EEZONL, ZHITFHE L
v MO, k& R 2SR AN KSR E H 0 7 A B

EILR TR > 2 —1F78E  No. 25 (2011) 73



FTHIGLTWD, EEEGOT T AF v 71280 2,
ERGOBEDIE T HNDZ ENEREEZ DND, F
Too TT8by FTIEKGORAKMEZ R ESE D701
2=y MNOZEREZ LA THD TWDHD, ZOfN
WK RE 2 VB 0 Ky DZREUZ K DAL EOIRE E5- &
BHLDEZEZOLND, ZOZ LD, 2=y NEikE
T OB, ZEAEH 2R 72D ORI ~D Ky OFffE
HEIE & RIEELy DG R TREE NS LETH DH Z &P
Mmool

210 H 2 B OARIEROREF IR

B3 10 A 2 B OFARIER O & TR O Lk
BEfFo a7 ) — Mg Z R =y MM LR E
D N CRGEERTIE, K4 T L oIC, RimiRE
T HFIC L0 2 ERT 208, YRR OSE I3RS K
PeA p=yX0 ) 77 0y ) DA B IE 3 IREE CIREE A
6 CREEIR < 7r oz, FTHAKRICIL, #AEMIL 39C, I
KA p=ny% )" 7 0y ) TIE AC L Ao 7=, $THAKE, FKifi

IREEIRE AR T 203, FEFAKMEA S-nys)" 7 0y) Tl
ZOBATHARD D 1 RRILL RGO L RS LR
O FREARE 72, BIERIRE ER O TIEEKE
A=my%0 )" 77wy ) DG AN E | FT BRI 2. 5 Wi
TTICOREENE LT, ZDOZ b, B ZIS
U Tl 27 i 2 BRI T & 5 BT 72,

v

4+— 85
¢ SRR E S O

—_

FIREYIN22ES

AN
BgthiA

K4 £7vvsOREREDENL (NTEER)

4. $58

FRR L=y M E AW BINREERR I, 4o
Y7 U — R =y N H AR =y MW
BZRER DI, T 1 v 7 RiF~O K OffifaHEE &
R DR LN THEEDMETH D Z LB bhoTz,

BEfro a7 ) — MG E R = v MOiSH L7328
b, BEFRLA G U C Bzl 2 i 2 B ¢ &
D Nt

I&E3k ]
1) KB ED: B LR T3 o & —RFZem, No23 (2009), 84—85.

2) AKEHED: LR T3 o 2 — TS No24 (2010), 86.

[E81%E

Z OMFFEO—ERIE, EVE N PESEBE I AL F S iR i
M Rk 21 G pEEFEIEY BB RS 3E & L CHE
LFE L7z, BREALITIRLS B = LET,

F—=U— R UHA 7 v BTYERIIR, FRP, B/KIEAVI-nyk ) 7 ny) . (RokbF

Study on the recycling technology of fiber reinforced plastics by compounding

- The development of paving by the recycling materials II -

Production Technology Section; Wataru MIZUNO Kazumitsu SAEKI Product Development Section; Ryoji KANAMARU and Shuichi TAKAMATSU

The paving that the water keep material was combined with the water permeability inter-locking block which made of waste
plastics was developed. When a day shoots, the surface temperature of this paving was lowered in comparison with the asphalt
paving and the non-water permeability inter-locking block. The depression effect of surface temperature occurs due to the

movement of water and the heat conduction.
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Table 1  Specification and properties of sample sticks

Stick No. Material Mass Length Center of mass MomentofinertiaCenter of Impact  Profile Type
(&)  (mm) (mm) (k- m) (mm)
1 FRP 522 927 564 0.197 235 Straight ~ Dribbler
2 FRP 558 927 593 0.238 182 Cuved Dribbler
3 FRP 570 927 594 0.238 203 Straight  Standard
4 FRP 523 927 550 0.192 233 Straight Standard
5 FRP 559 927 552 0.217 191 Straight Power hitter
6 FRP 544 927 563 0.220 174 Cuved  Power hitter
7 Wood 705 927 567 0.287 177 Straight  Power hitter
8 Wood 561 927 550 0.217 190 Cuved Dribbler
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Hitting performance of field hockey sticks

Masato MIZOGUCH]I, Ryoji KANAMARU, Toshinao HASHIBA
Naohiko TOBITA, Tomiyuki TAGA and Takeshi YONEYAMA

The purpose of this study is to investigate the hitting performance of the field hockey sticks. In this report, the basic physical
properties such as moment of inertia, center of impact, bending stiffness, stiffness distribution and vibration property were
measured in eight selected hockey sticks. Then, hitting test was carried out by using the golf swing robot in order to investigate
the maximum hitting point which has close relationship to performance in shooting and passing actions. As a result, some
basic and remarkable data of the stick properties were obtained as follows. (1) The moment of inertia and the center of impact
depended on mass and center of mass. (2) The node of the first mode was around 160mm from the toe of the stick head. (3) In
the robot test, the ball speed increased at the point of around 180mm than at the head where most players usually hit the ball.
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Development of Highly Functional Textile Materials Using the Nanofiber

Ryoji KANAMARU, Masato MIZOGUCHI, Toshihiro NOJIRI, Wataru MIZUNO and Yuji ENOMOTO
Ick-Soo KIM and Kei WATANABE (Shinshu University)

We considered a nanofiber nonwoven fabric manufacturing process by electrospinning equipment of a multi-nozzle system.
As a result, it was possible to find the condition that fiber can be made a nano scale. And more, we could apply its condition
and develop a nanofiber nonwoven fabric with the high moisture penetration waterproof performance.
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A wheelchair cushion preventing from being pressure ulcer by using small vibration motors

Product Development Section; Shinichi ISHIWARI

In transferring from a bed to a wheelchair, a patient would often be suffered a pressure ulcer because a shearing stress
occurred at a boundary between a hip and a cushion. Our wheelchair cushion is equipped with 144 of pressure sensors, and
could sense a shearing stress. If a sensor sense a shearing stress, it makes 72 of small motors vibrate mixtures of resin powders
(30 1 m particle of polyvinyl chloride) and water in bag of cushion. The many small motors are bounded plainly and located
upper side of cushion. The many small motors could vibrate the mixtures, and liquefy it. The liquefaction of the mixture surely
decreases a shearing stress. In working these motors, the electric power are needed about 30~36watt. A next problem is
diminution of this electric power.
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Study on the fricative sound of cloth(2)

Production Technology Section ; Toshinao HASHIBA
Product Development Section ; Masato MIZOGUCHI

The aim of this study is to estimate the fricative sound of cloth. The apparatus which makes the constant fricative sound of

cloth was improved in order to record the sound for analysis. The apparatus can rub the cloths continuously and steadily at

speed from 1,000 to 3,000 mm/sec. As a result of the measurement of the sound, the noise of the apparatus was under 42dB[A]

and it became possible to measure the fricative sound of cloth for analysis effectively.
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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 analyzed brasserie factors that
affect subjective feeling (compressive feeling, comfort and silhouette-satisfaction) and three dimensional measurements in
terms of material, design, size and clothing pressure. Eight women were employed as subjects.
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Discriminatin of polyethylene grades by near-infrared spectroscopy

Product Technology Section, Kazumitsu SAEKI, Wataru MIZUNO

In plastic recycling, it is required not only to discriminate among all types of plastics, but also to discriminate among all
grades. For this purpose, a rapid and intact method has been developed for discriminating polyethylene grades by a
near-infrared reflection spectra measurement. The near-infrared spectra in the 1.1-2.2 pm wavelength region was measured
five times for each sample of 12 kinds of high-density polyethylene, 11 kinds of low-density polyethylene and 7 kinds of linear
low-density polyethylene ; a total of 150 spectra were obtained. Although only a small number of spectral data were used for
training, a leave-one-out test of a neural-network analysis revealed an overall performance of 100% to discriminate high, low
and linear low-density polyethylene samples. It is possible to discriminate of polyethylene grades only at six points of

near-infrared spectra peaks.
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Development research into inner high performance wear that considers perspiring

Production Technology Section

Takeshi WADA , Toshihiro NOJIRI
We made the inner wear that had high performance for trial purposes.

We combined, dressed those clothes to six female

testees, and experimented. We conducted the experiment in two kinds of environments of (25°C-50%RH) (30°C - 60%RH).
As aresult, it has been understood that the inner wear is effective for the improvement of the temperature humidity in clothes.
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Jetn, BWEYIRIE

Effect of Resin Molding Condition on Morphology and Properties of ABS

Shuichi TAKAMATSU

In order to investigate the effect of resin molding condition on morphology, TEM observations were made.

As a result, it was clearly that the shape of the PB particles differed in the difference of packing pressure.

It was

also noted that TEM image contrast of transparent resin was low, and that the particle size was small compared

to standard resin.
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Systematic classification of fiber material characteristic

Production Technoligy Section ; Masanobu NISHIDA

The engineer who has the fiber technology and knowledge is in the decreasing tendency, and for that, the

new talent promotion technique requested widely. For this, the accumulation of wisdom was aimed at

with data base software.
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Study on the Development of Thermal Comfort Clothing with Phase Change Material (PCM)

GOLDWIN Technical Center; Hiroshi MIZUSHIMA, Yumiko SAKATA
Product Development Section; Miyuki NAKAHASHI, Shuichi TAKAMATSU

This study investigated the thermal properties of the phase change material (PCM) by differential scanning calorimetry in

order to develop the thermal comfortable clothing. PCM moderated changes of the clothing temperature and skin temperature
against sudden changes of temperature (10-40°C) in chamber.
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Development of wheelchair cushion free form pressure ulcer

Product Development Section; Shinichi ISHIWARI, Masuoka Co. Kazuaki MOMOI

Wheel-chair cushion is developed by cooperative research with Masuoka Co. and the Industry Technology Center.

Its padding is made of mixtures of water and micro-capsule called as ‘micro-balloon’ enclosed in nylon bag. Usually, the
padding is enough hard because of aggregation of water to support movements of upper body and his weight, but if vibration
motors equipped beside the bag of cushion are activated, it brings the padding of cushion to be soft by an effect of liquefaction

and disperse concentration of body pressures.

A trial product produced by this research was exhibited in Int. Home Care & Rehabilitation Exhibition 2010. There were
many word encouraging us to continue and develop this research, and meetings with cooperators, approvals, and helpers of our

future research.
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Development of solar cell system using Li-ion polymer battery

Electronic engineering Section; Mineo ASADA
Mechanical system section; Naoki KANAMORI
Planning and information section; Junji SUMIOKA

Tanino consulting engineer office

The traditional technique applied research association

In order to promote of the environmental energy equipments, we fabricated the solar cell

system using the large capacity Li-ion polymer battery (4S2P Pack). The main subjects of the

system are reasonable price and the life time of Li-ion polymer battery.
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Development of Micro-fabrication Technology of Stimulus-responsive Polymer
Using Nanoimprint Method

Electronic engineering Section, Yoshiyuki YOKOYAMA and Koji TAKATA

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 micropattern directly. This technique is now being investigated as a
next-generation micro-fabrication technique that can form nano- to micro-scale patterns with relatively inexpensive equipment.
In this study, we examined the transfer of nano- and micro-scale patterns onto general polymers (PMMA, PS and PLA) by
thermal nanoimprinting. Moreover, we prepared a thermally cross-linkable stimulus-responsive polymer that could be nano-
and micro-patterned by thermal nanoimprinting. The micro-patterns could be reversibly deformed through the swelling and
shrinking of stimulus-responsive polymer with temperature change.
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Development of Printable Materials Suitable for High Frequency Tunable Devices
Yuichi SAKAI, Tatsunori KAKUDA, and Tomoaki FUTAKUCHI (Toyama Industrial Technology Center)
Ba(.Sr,TiO3(x=0.3, 0.4) doped with MgO, CaO, SrO, or BaO thick films with Ni electrodes were prepared by
screen printing. MgO, CaO, SrO, or BaO doping were effective for preventing (Ba,Sr)TiO; from reduction. The
leakage current of Baj ¢Sry4TiO; thick films doped with 4 mol% of MgO were lower than those of thick films doped

with CaO, SrO, or BaO. The tunabilities of Baj ¢Sro,TiO; and Bag 7St 3TiO; thick films with MgO concentrations of 2
mol% at an electric field of 9 V/um were approximately 75% and 90%, respectively.
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(a) 1100 cycles

(b) 1550 cycles

(c) 2100 cycles
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4. FEO
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HoabEwic, BIE & RHORMKEG % g TR
HTEMHREE oz, ARIEABEEEMMT S &
MARRICR o7 2 & T, SRKREBEAFHUT L2 &0
ARETH Y, Z0OX D REHAMEAZ VT & 2R ERE
IZOWTERMRFEZAT ) Z ENATREL 72D,

s

AWFFEIZE81F D SP-uCT % M7= il e 58y, M
FVE N B B R ge o % — D 308 (FFCiRER
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s

1) Uesugi, K. et al,, Nucl. Instr. Method., Sec.A,Vol.
467-468(2001),853-856.

F—U—F 7 VAR, Fv7MtEEE, BT R, L, X#~A 7 1 CT, FKikiFEd

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

An X-ray micro-tomography system called SP-uCT, which has a spatial resolution of 1 pum, has been
developed in SPring-8. In this work, SP-uCT was applied to the nondestructive evaluation of fatigue crack
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 propagation of the same solder

joint.
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[ 2E3CHR)
[1] A.Fujii et al, Jpn. J. Appl. Phys., 43, (2004) No. 12,

8312.
[2] T.Terasawa , JSAP, M&BE5, ABSTRACTS, A-P3 (Mar.

2009)

F—U— RN GEREFEERDR T oRE, TANITE, ~AT Uy T, R, BRERR
Development of Hybrid Organic Device
Takashi TERASAWA, Kazumitsu SAEKI

Gas barrier film for protecting Organic Solar Cell (O-SC) from steam and oxygen was developed. O-SC was produced

experimentally, and it was covered in new gas barrier composite membrane. As a result of evaluation of O-SC in before and

after of environmental test, it was possible to drastically hold characteristic degradation.
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1) M. Horii et al.

Chemical Sensors, 25 Supplement A (2009) 145-147
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F—U— R BRI A L E—F R, B, Ao AR

Research on Screening Methods for Microbes Producing Biofuels Using Electrochemical Measurements

Koji TAKATA, Mineo ASADA, Megumi MAKIMURA, Yoshiyuki YOKOYAMA, Hirofumi NABESAWA

To raise the efficiency of biofuel production, techniques for screening the microorganism with high activity could be
powerful and a rapid method for measuring the cell activity is necessary to develop such a screening system. In this study, we
developed a new electrode chip and investigated whether the cell activity could be measured by AC impedance method.
Charge transfer resistance (Rct) measured by newly developed chips is more presice than that measured by the previous chips,
and Rct of yeast culture medium was rapidly increased, suggesting that the increase of cell activity in fresh medium was

monitored by Rct measurement.
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3HEMEI ARy b
F—T— F : KHEPGEREL, BRI

Development of group mini-robots for rice-duck farming

Mechanical system section: Naoki KANAMORI

Electronic engineering section: Mineo ASADA

This report describes the trial manufacture and the experiment of the mini robot for the distributed weeding system in the
paddy field. We examined the appropriate parameter set of the elastic fin for the water current generation. And, we made the
mini robot into which the elastic fin and the mobility power supply using the solar battery were built for trial purposes. The
performance of the robot was confirmed by the water tank examination with the soil of paddy field.
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Development of environmental monitoring by luminescent bacteria (2)

Electronic engineering Section; Megumi MAKIMURA
Toyama Prefectural University; Takashi KUSUI

In this study, the acute toxicity by hazardous chemicals was monitored at once measuring the relative light unit of

luminescent bacteria.
poisonous material was dissolved in arbitrary density pure water or seawater respectively. This solution was made a

sample liquid, and the change in the amount of relative light unit was examined.
The sensitivity of Q67 was better than that of NBRC15634 used so far. Especially, it has been understood that there are ten

times or more sensitivity for the heavy metal.
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Development of Micro Handling System

Akira URAKAMI, Hiroshi SUGIMORI, Mineo ASADA, Yoshiyuki YOKOYAMA and Tsutomu OBATA

In this study, to develop the force feedback type micro manipulator that can actually feel the holding as a sense of touch, it

aimed at the construction of the system that was able to work also with the object of the um order in an environment near

actually feeling of the operator. At current year, I made the system that fed back the power at hand of the operator by the

holding of the micromanipulator of the object.
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