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Fig. 1 Experimental anechoic chamber.
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Fig. 2 Frequency dependence of S,4 parameter
measured in anechoic chamber.

Fig. 3 Optical image of flexible sheet for LED.
& E Xk
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2) Y. Sakai et al.: Proc. of IEEE CPMT Symposium Japan (2013)
p.233
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Fig. 2 Schematic image of thick film.

Table1 Orientation degrees for 001/100 direction of

thick films.
2,3EH Ba(TiZr)Os Ba(TiZr)O3 BaTiO3
=R Ba(Tizr)Os; BaTiO3+BTwmn BaTiO3+BTwun
[HEES 0 0.85 0.82
S & X
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Fig. 1 Firing temperature dependence of dielectric
constant and tano for KNLN-based ceramics.

(a) None

(b) NiO

Fig. 2 XRD patterns of KNLN-based ceramics without any
additives and with the addition of NiO.

MnO, Z RN L 723 BHZ DU TR, 1160 205 1180°CORER T
tand 7% 0.05 LL RO 6 O H ALz, Ziud, B L7k
DNBERERIAIE U CHERE L7272 & & 2 Bz,

NiO Z RN L7 30EIAS RAF 72 R 2 7R L7272, NiO D
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HELLTRET AL METHY  NIO ZIINT 52 & T
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e WTFhoOREHZB W T H RS EHIXIE R Th o7z,
1160 CTHERL L72/ V27 2T X w7 ADFKE SEM 4% (X 3



VR L7 DUFORESRIAMEIZE S 4L, NiO Z IR L 72 % DI,
HIRINOFEL & Ll U CRESRRLO R DHEA TV, NiO %
WIMUTZRABHZ W T, BRI ZIIE LTz E 2 A, 1120
M5 1180°COBER Ttand 230.05 LA & 72072, 2D Z LI,
NiO ZWINd 5 Z & C, BERIREEAMEIT 5 & & bl BEkE
BEDD 4 RUBIEND Z &R LTS, 1180°CTHEL
L 72RO EHS OV 1160°C TRERR L 7= NiO ZFsin L7z
BEID P-EC AT UV AH—T %K 411 LT, NiO 23N
U750 E, BERINOFE & ol U CRERIREE HME N 2
BT, FEREOME Pr AIERMOFELL » bR MEZ T
L7, NiO I LI L0 B T 2 v 7 A0 23R 112

R, FEHIEEE 4.47g/en’ 12, FRERESE IS L TR 96% Td Fig. 3 SEM images of as-fired surface of KNLN-based
O HBEGEIEE T LS K L 7o TG = & ASHER KL ceramics (a) without any additives and (b) with the

addition of NiO fired at 1160 °C.
SRR EMEDRL 72D F =2 U —IEFE Tc 1349 270°C L $hREHE

R(200~350°C) & bl L CREARVWRE ThH -7, £72. dss
A —& CHIE LI EBTE diy 1359 230pC/N- ($55% : #9 200
~500pC/N) Th o7z, &%, Sl LI ERR A~ — 2
ELT, A7 U—VHBIHON—2 N 2ERLL, 77 r—
¥ a AT LTCIRTh D JERRARICER Y #iT e,

Table 1 Properties of (K 47Nag 47Lig05)NDO;5 -BaZrO,
-(BiysNag ) TiO3 with the addition of NiO.

o Tc & tano Os3 ko
(glem®)  (°C) (1kHz) (1kHz)  (pCIN)
447 270 1608 0.03 230 0.39 Fig. 4 P-E hysteresis curves of KNLN-based ceramics
without any additives and with the addition of
NiO.
SE3K

1) T. Karaki et al.: Jpn. J. Appl. Phys. 52 (2013) 09KD11.

F—U— N Idn, EEAE mEEE TN AT R
Development of Lead Free Piezoelectric Thick Films Prepared by Screen Printing

Toyama Industrial Technology Center; Yuichi SAKAI, Tomoaki FUTAKUCHI, and Tatsunori KAKUDA
Toyama Prefectural University; Tomoaki KARAKI and Masatoshi ADACHI

Pb(Ti,Zr)O; (PZT) and its related materials have been applied for actuators and energy harvesters because of their excellent
piezoelectric properties. However, due to environmental issues, there is a strong demand for developing lead free piezoelectric
materials. The effects of oxides addition on the sintering temperature and electrical properties of
(K.47Naj 47114 0s)NbO3-BaZrO;-(Big sNay s) TiO3 ceramics with a temperature-stable properties were investigated. The ceramics
without any additives and with the addition of NiO exhibited the tetragonal phase. The sintering temperature was decreased by
the addition of NiO and CuO. NiO addition was also effective for broadening the range of the sintering temperature window.
The ds; value, the radial-mode electromechanical-coupling factor, and Curie temperature of the ceramics with added NiO were
230 pC/N, 0.39, and 270 °C, respectively.
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Fig.1

TS TR ERE S AT LR @l 2 BINRSE Bl o

FE-SEM images of spin-coated sik fims. a,
non-treated; b, treated with 70% EtOH; c, 80%; d,
90%. scale bar =1 ym.

Fig.2 FE-SEM images of electrospun silk fibers. a,
as-spun; b, treated with 70% EtOH; ¢, 80%; d, 90%.
scale bar =1 ym.

x4 /—/V (BtOH) /K¥EHK%A HWCULEZ i L 7= (25°C,
24h), BtOH WU, FK CHaoIciid L, BOBELH S
WIERIEIZHWD £ TOM, AKHICRAFE LTz, BRI
T EAE A (FE-SEM, JSM7001FTTLS, JEOL) #
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Table 1 Change in average diameters of electrospun
silk fibers by ethanol solution treatment.
EtOH conc.,v% ave.dia, nm max. dia.,, nm min. dia.,, nm std. div., nm
as-spun 388 488 310 40
70 448 530 390 36
80 471 640 320 66
90 381 440 320 34

30 nm

Fig.3 Underwater SPM images of the spin-coated silk film.
left, 70% EtOH treated; right, 90% EtOH treated.
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_ oos BSA Mygb
£
W 0.04
E
& 003
€
£ 002
g
§ 0.01 T
c
3 0
S 70 80 90 70 80 90
& -0.01 ,
EtOH concentration, v%
Fig. 4  Protein concentration of the media (PBS) at day

1 of the protein releasing test.
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Development of silk nanofiber sheets for regenerative medicine of dermal tissues

Planning & Information Section; Dohiko TERADA*', Product Technology Section; Ryoji KANAMARU, and

Shinsyu University; Yasushi TAMADA

Toward a material used for regenerative medicine, we studied electrospun silk nanofibers capable of releasing drugs. The results

demonstrated that properties of electrospun silk nanofibers were affected by the post-treatment with ethanol solutions.
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Fig. 1 Relationship between the mixing ratio of rice husk
and the MVR.



Fig. 2 Relationship between the mixing ratio of rice husk
and the strength.
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Fig. 3 Relationship between the type of additive and the
MVR.
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Fig. 4 Relationship between the type of additive and the
maximum point tensile stress.

Fig. 5 Relationship between the type of additive and the
tensile modulus.
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Development of the daily necessities using biomass plastic that utilize biomass of Toyama Prefecture
Wataru MIZUNO

Materials containing polypropylene and rice husk were produced by the cellulose mixing-plastication molding machine and that

materials properties were evaluated. Properties of materials were greatly varied by the mixing ratio of the rice husk. Additives of

the acid-modified polyolefin resin to improve the physical properties of the material.
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Fig. 1 Relationship between blending condition and
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Fig. 2 Relationship between blending condition and
bending distortion of CNF/PE blends.

Table1 MFR of CNF/PE blends.

MFR{g/1 Omin}

MBS SHELE 10580
PE

BB-B LB-C ME-A BE-A LB-B NB-C BB-C LE-A NB-B

698 664 489 662 589 596 643 583 5.26 545

Fig. 3 FE-SEM micrograph of CNF (BB).

Fig. 4 Polarized optical micrograph of CNF/PE Blend
(PE-3 BB-B).

4. $£55
CNFOREAIZ L Y | RIS AL v m B35
Z & A BRI ET D Z b o Tz,



REMBAET ILZZAV-RF

AEEEER PEEE

o ERR U

1. &5

FHEEECR E I 2 T, % - AL - FRlETo
T HBIROEANED HI TV D, BIEDOZFEHIL,
HOHE, REROHE, w2 X NEORERH L, =
NEThFIERZPLE LT, BEYRET LI LK
W OKBeF NY L) ZHWGCOKEEZREAESE, 21
HERD PNCREDEG 2L — R v Lz
PREVEMFHIEE HER S AT L0a &7 &L
T&ET, ZOVAT AL, LTORENRH 5,

- Bt (T L3R A SOSORITETRAT 50T,
FEHIMICOR A7 TRE
cER L (T IRERBRIISE L nmD, FE
T2 20)

AR= 2N (REHIPEREHR)

- ZOMMOBhE - BEEEWHK, CO2 HIE, T VYA
VO ERR

AW TIE, ERRO X D hEHMCEEEEEZET S
FEFHERS AT L EEB D720, FilolTKERE
Bt (7T =0 L& RINEIKE OGS E, KFEERAE
SH D LRIREZ, ZIREUGIC L [Rl—SgsN CIHE L
o7 NI ) R ST DHEAN) A% - EAET 5720
(LB FRE) 7 BRI DUV TR LT,

723 T OB, BRSO S Rk 25 R
FeRHA R B RHEEDO L L fTo72bDTH
Do

NaOH
©0,7 %
%
Q’I% ¢ Fuel cell
* %y
T : 5
Air lﬁ'

(a) Scheme of Hydrogen generation

i ISR IEE AE
o
Ao I, FSC TR, DB W

J?/CK715&DBﬁ§§

KB JE

2RBHERBFVUEE

IKFEFEAETTTED FEREL I, KFEEHREIFEESED
T2 DOEANIZBT DI AEG D720, BUSRIZI T DK
ﬁﬁftﬂ‘}\) U LREE EORFEFEAE. WAV KEFEAIC S

D ECEEA, WINFID SRR O E Rk 5 2 5 B
H‘T“ﬁﬁ WZOWTHRET LT,

KA N U O NRENEL 7D & RO
L. BOBDMET T2 £ CORNEL ooz, —HIRE
DMEONEITIE, BSOS TRRCREISD T /L I =7 A
Ao, e, RIGHEIRIGRTO KGR pH O] &
—B L SUED pH AU BT 5 2 L o T,

TV DR RV COREREZAT O %E, BFERN
BN XV BOSHENEALT D Z Lotz RIS
WA OKSEFATRE D3 5 < 72 2 WAL, HEEONLS |
DO RN ELLS 720 | AKERAZEERBICEFNC 2D b
DEEZ BTz,

BOGHE TR, BUOSNERO pH IR T3 223, iRl %
IIZ T3 E . — BRI p AEHE T 0855 = &
Whholz, ZHUTED . BUNROMEY I U O FHE
P RS ST,

34EE
Z DOWFFE T, KEBERAIEE O IR 72T — 2 & KRR
Ol GIZEE T2 MR E2H5D Z L TE T,

(b) Electric generator

Fig. 1 Outline of fuel cell system.

EBffTE 2 —HERRE No.28(2014)

EWRT

1



12

CFRTP (ix it #n

EEEENS EYE
KRS

1. 5

SRR ) B Ol B L MERTIE 2 FH T IR SRR
BAMEMER STV 523, BEMER V= A MNE TORE
A TS, T, EARTHERIE & REHEZ
MAGDEDZ LTk, A a2 MoERDIRE
WHEE AR EL (CFRTP) 23EH ST,
AWFSECl%, CFRTP (2 L % BB BREn i ih & B 45
7212, CFRTP O JESMOBE & LT, MEy 18R
U =T Lo b IRFEEHESE OB S & S BOTIEORE 21TV,
BeA LI B b BZEmE T L A2 K v aBR A 2 g L
THRIEME, RO MERRIC AT 2 BB 2 34T
Lic, 7ok, ZOXEFRIZ, 2 4FEH D31
HMEZE - NS R E B S SR A O BFFE R
FEO—EE L TUT>7,

2. FBRITIE

MEHCIZBE S TER YV =F Ly (PE). h—ARUH
K (C) . BIFHEFFEIRME (CF-A) | S 5k #kHE (CF-B)
BRER L., ZhOEFTERERD Y, #EAR—r I
TEG Lz, Bl Lok, PRGN X 0 EZEL
7L A% AT 200X200xt6mm- D FAREFIE LTz, &
2 ERAECARY 7 2K 6 FIRIRFEMHES— I (PA6-CF)
ZAE LR bR L7,

RE LT ERRIC DWW, Ry bF 4 AZIEIC X D 3Bs
RN EAEE T L0 BMRER A E LT,

3. EBfERI JOvELE
BlE LTEAROIRE 2 BIER 3 5 & ilfER 3RV CF-A
T, IVORFBINE 70 5 & IRFRHMEDREHE AT
OYD V72 720 | — B TIIRBBHEOAR P BIR T
IR S e Ipole, Fio, IRBEHEDORLA &1 D72
WA TTRRHEARORR DBLO BT 7 Bl STz, R
FHEOE 3 CF-B TIHE A 13— bz,
SRR SR O L ERREIL, VORI E WSS
AT & 72 iR %fﬁfﬁ@fﬁf‘éﬁb)ﬁ 515 (Fig.1),
OB EW—EE TIZ AR TR SR o T,
F7o. IVORHEE & REIZMM R S, 2
‘*@ﬁﬁw%ﬁ@ﬁﬁﬂW\Jﬁ%ﬁﬁJ\’a&ﬁﬁ‘K?
W7o TV D HEDEEZ LN, TNHEDI Enb, ik

SR TERMTt S —MERE No.28(2014)

a8t E) Z AW SR EERE S mD R

R
ATE TR SR

KB JE

(B o Ao

s Mz

FEOXREIREIX, BE LIMBORELZ B ZIT2H0
LEZ LN,

AR OBYRE SR T, CF-A Tl REMRHERL A BN %< |
JUVOIRERES 2 W] & WG A IR E < 720 | K
8TWm-K &7go7z, ZHUL, BUBMOEICH %Y
RO R HERFO' Y —0 b OBOH
BEREL WL bDEEx BN, £/, CFB X
PA6-CF DFABMRERN IR/ NS ool T
B DK DS EMRE R O IR T—RRICE DL T
0. ZOESPEMREIKT AP E o TND b D L
Exoilc, ZOZENLEGOBRE LW EIE 5T

EEOE S P RFBHE 2 P — TS5 2 & &
FEER N RFEMEN CE D A S I T A 2 &
NEETHLIEEBZZLN Do

Carbon fiber

Fig. 1 Surface of a test piece (two hours milling).

Fig. 2 Surface of a test piece (using PAG-CF).

4. #5

HEENC T D RIEOREIREIL, A L7k
REZHR< 32T, BRI REE 2 8 — I B S 5
VENRHDHZ &, HINC L DR ARRT D72, HBE
AT IRFBHED L DREEIC T D 2 ENEETH D &
EZ b,



INFARRFT /) T7AN—DICAHERZE LV
HIRFT/ D274/ —DFEHE

PEFEEEHEGEN Y SR EZN
MAESHAX )~ B
1. #E
NA F~ AHRDT ) 7 7 A 3—1F, ZOmEAENE
RECIRERBE AT & W o 7B NG, flix OB CHEE %
EHOTND, LnLans, HE—KIZBV T KR
HOMUINRL-IRE (B2, PM25 72 E) 728 DA A
—UMB, FTINR=T S I NRTF ) T A= ol
T =T U T DMERREA~ERE A KT T OTIER D
BEINTWDLIDOLEFETHDH, £ZT, "M A~AF
)T 7 AN—DREVEEHER L, B E ALHESL ST
LI, ERSSE COFIMIERE B3 720z, #%
OB~ ORI E 51T oo, Fio, A A
~AF ) T 7 AN—ORAAEOILRAZ B LT, Kifi
FE7 4 L ADORIEICHOWT b E AT 7,

2. EBAE
2.1 fERMH

RO EMERBRE L O E~ORIERBRIIX, A ¥/~
oAt Ve —2F ) 7 7 A S—BiNFi-s  (BLdliE, &
W) . BLO, IAVRFUAFLELO—RAF ) T 7 A
R—BiNFis T ¥ U — X% V=, KIS 1 /L L O
1. AX ) <oty Lo — 2 ) 7 7 A /\—BiNFi-s
AT T,

22 BBRBLVAERE

RO FEMEEABR 1T OECD TG420 ZuERg 1 FtiakBr(E
FHEIE)CHERL L C LD 50 fEZHIE LTz, FZE~ORRE
BRI, OECD TG404 MR B/ Bs fE MRl MERL L C
PLLAZYE L7z, SATIEENEN B ARSI & —
TITole. E£To, KEHET 1 /L LORIEIZ OV T b iRET
{1077,

3. ERHERPLUBR

e 1 IR O TR & S R R R R D
Zod, LDS0 fE (BRI D5 L0 50%D 87358
T2 E TSN 2WEOR) 1, WThh 2000 mgkg
PLETHY, BOFEIERD N oTz, PLLE (K
JERIRZBA U T OBIESER L B L7 H 80 13,
WIS BRI A T 04 L CTh o7,

AIELIZ KR 7 4 V2 %K 1 IRT, JES 30 um,

$UBL BRI, *2 Bl GEELE, *3 L MK

WRHEITE A
e AR

PRSCITR &HF B cPABIERT B
AR R

Table 1 The results of oral toxicity test and primary
irritation test.

Cellulose nanofiber

short long carboxymethylated
LD50 > 2000 mg/kg > 2000 mg/kg > 2000 mg/kg
P.LL 0.4 0.1 0.0

LD50 means 50% lethal dose. P.I.I means primary
irritation index.
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Fig.1 The trial manufacture product of the large film
made of the cellulose nanofiber, BiNFi-s.
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Study on microfluidic devices for isolation of circulating tumor cells
expressing a variety of surface markers
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Fig. 1 SEM images of the texture with (a) sharp and (b)
round shape.

Fig. 2 Evaluation results for the “Sticky — Slick” sensation
at various texture shapes and materials.

Fig. 3 Evaluation results for the “Sticky — Slick” sensation,
plotted as a function of the pitch of texture.
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Fig. 4 Shape of the microtexture with waviness.

Fig. 5 Evaluation results for the “Sticky — Slick” sensation
at various texture shapes and materials.

Fig. 6 Evaluation results for the “Hard — Soft” sensation,
plotted as a function of the height of the waviness.
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Development of a Plastic Molding with a Distinguishing Tactile Sense
Induced by Micromachining

Processing Technology Section; Noritaka KAWASEGI, Material Technology Section; Junji SUMIOKA,
University of Toyama; Noboru TAKANO, Shigeru YAMADA and Takagi Seiko Corporation; Misato FUJII

The purpose of this study was to develop a plastic molding with a distinguishing tactile character for various industrial applications.

Grooved textures with pitches and depths ranging from several micrometers to several hundred micrometers were fabricated on plastic

molding surfaces by first micromachining aluminum alloy molds, and then utilizing a vacuum hot-press procedure. To investigate the

effect of apex shape of the texture, rounded and flat shaped textured were fabricated, and sensory evaluation was conducted using these

textures. The rounded textures led material properties due to its large contact area. In addition, to express the “Thick” and “Soft”

sensations by texturing, waviness with a pitch of several millimeters was fabricated on the textured surface. As a result it was found that

the thicker and softer sensations were obtained by higher waviness rather than smaller pitch of waviness.
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In this study, the weldability of Al with Mg alloys by FSW was investigated. As the tool plunging depth was increased, some defects
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Fig. 1 Changes in the rate of increasing of the depth of
the irradiated area, plotted as a function of ion dose.
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Fig. 2 Tool wear on the rake face of (a) the FIB tool and
(b) the heat-treated tool. (c) The shape of the cutting
edge of the FIB tool and (d) the treated tool. The dashed
lines in (c) and (d) indicate the original tool shape.
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1) N. Kawasegi et al.: Prec. Eng., 38 (2014) 174.

[

Fig. 3 Changes in the depth of face wear, plotted as a
function of the cutting length.

Fig. 4 Surface topographies and cross-sectional images
of the NiP surface after machining using (a) the FIB tool,
and (b) the heat-treated tools, following a cutting distance
of 19040 m.

2) N. R. Parikh et al.: Appl. Phys. Lett., 61 (1992) 3124.
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Development and its application of ultra-precision cutting tools

fabricated using focused ion beam

Processing Technology Section; Noritaka KAWASEGI and Material Technology Section Hiroshi SUGIMORI *!

A focused ion beam (FIB) is an effective technique for fabricating micro-scale shapes on diamond cutting tools. However,

ion irradiation of diamond tools causes ion implantation, defects, and non-diamond phases, all of which degrade the tool

performance. To remove affected layers from FIB-irradiated diamond tools, heat treatment in air was applied, then the effect of

the heating parameters on the etch ability of the irradiated area was investigated. It was found that the affected layer could be

etched and removed from the diamond tool surface, even at 500 °C. In machining experiments on nickel phosphorus, we

obtained the machining performance was improved by applying heating technique, and the cutting forces and machined

surfaces were similar to those obtained with the non-irradiated tool. These results indicate that the proposed heating technique

is effective for diamond cutting tools shaped by FIB.
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New Product Design and Development for Support of Traditional Industries Utilizing Digital engineering
Junji SUMIOKA and Chitoshi HAY ASHI

The business of traditional industries in Japan has hung low every year, this is the same in Toyama prefecture. Because it is in a

critical situation, there is a need to promote the development of products with high added value by one article manufactured

product and high-mix low-volume production. So, for the sake of tradition industry support, we examined how to take

advantage of digital engineering. Furthermore, when we performed interviews with the needs of enterprise digital engineering,

it has been found to be effective. Based on the investigation and the above study, we proposed prototypes of new products for

companies.
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Development of system technology to monitor dwelling environment

Evaluation Engineering Section; Yoshitoshi TSUKAMOTO, Katsuhiro SASAKI

To contribute to energy saving, the system which analyzes the consumption current of home electric appliances is developed.

The non-contact sensors to detect the phase between voltage and current of home panel boards were developed. The features of

power consumption and magnitude of harmonic current were useful to discern the working states of household appliance. The

quality of life-support services will be improved by the monitoring of appliances closely related life activity.
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The Improvement of the Spatial Resolution of a CT Measurement
Material Technology Section; Chitoshi HAYASHI, Takafumi YAMAMOTO and Junji SUMIOKA

A method of evaluating the performance of the computed tomography (CT) system with the line pair specimen was investigated.
As a result, the measurement accuracy and the spatial resolution of the CT system is affected by a multitude of factors such as the
X-ray source (focal spot size), the detector (pixel size), and the used magnification in fan-beam geometry. Also the measurement conditions,

especially the number of projections per full rotation have a great influence.
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Development of fiber laser processing for metals.
Processing Technology Section;Takaaki SHIMIZU Shigeki KAKIUCHI and Shogo TOMIDA
Forming a micro-texture for steel and aluminum-alloy are processed using fiber laser. It is possible at over
3kW to form wine-cup-shape cross section at weld appearance for steel. Depth of weld appearance is increased

with laser power and width is decreased with feed rate. For aluminum alloy, it is possible to form weld

appearance over 3.5kW. Depth and width at weld appearance is same trend as steel.

ELEITERMT I —EIRE No.28(2014)

36



37

KSATvFUT EREVEIMIEGHELT-
RYT—<4 o8 XI)ILDEE EFDIGHE

INTEARR S S

1. #E

EHER AR A ST 5 72018, MDA ¥ v R —
IV RERDBIFMENA a7 7 A —OF|H D HIRE
INTW5, 8%, 774 N—OVERICITRBHRR % /
ANDOHFINZIEL, TAKERPIH U FiEE v
TEIED, I TIET 7 A N—REOHIEEI EN -~
A 7 kT v T E WD FENMEREEINTWD, 0D
Beh, BEREAEIC~ A 7 ) AVERIATAZ LT,
Gl O AR RIEE RO VT 7 A S —DOERL
FHINREINTND, LrL, ZoWECHDIHET
TN T CRYES N2 b D THY, 77 A /3—F
HERIR, AT 2 EHR OB CRReEE BED
RWEWIRER & D, AL TIL, REIN LI L
RIA o F o TEMBATHZ 828D, ZOMEN
RCEDEEZ, TOEFHMERD~A 0 ) AVD
BERIT o7, EHIZ, RIAZyF U7 TIMLLET
7 YN~ A 7 aiilhF v TR, T T 7 A 8—0
VRIS A et LT,

2. EBRAE
21 RSATYF T LBEVHIMIOBRIZESTA
207 XILDER

Uiz, 77 UK (EX 2 mm) OEREY,
B 1mm ORUMET Y R I VA2 TRE 7 7 A A
TH# (=< NTC t:#, Zu1500) CTHEAE2 mm, EX
20 um FCHEDIMTEIT-72, WIS, RET X%
L, HAWRE 7+ N VT T 7 4 TLUR R
B—= T LI, RIAZoTF L TIZEI0T 70D
BN Ta{Tolz, WMTARIIL, TUXNYA T AT—
TR AT T

22 FILT7AN—EEATA U OfREF v TOESR

7 7 A N—ERIOJFFE A Fig. 11~ SRR Z2E
AT D 6 KON DV, FOMUOBHEREE ) & Tk
RHTNX T b U LK S, EDOIMUMN ST
(LR Z B 2 720Dy 7 7 —¥EiR %, BIZZE D4
I B 7 MEFNT I DAV 7 DK 2 BT 5,
~A 7 aikF v 7, BEE 2 mm OT 7 UV E N
T U7~ A 7 afit iR & HRD DR SN T 5,
T EERIT, 7 7 U VEERIZ 200 nm DF & L AR L,

*1 Bl B8R AFSCET - MRS AT AR
SR TERMTt S —MERE No.28(2014)

JIHEE A

T+ MNP ARNDONRE == T FR OB T
T, TIINDRIA T U T OTRRERTER LT,
FHEMRE, T U NVEREINT 5 Z Licky, W
BHEAR, V7 7 A N—BHAZE Lo, TiBsER
L EEROEERIL, IERGEAE TITV, #28IR T

105CTh -7,

Buffer CaCl,aq.

Alginate

. — —
sodiumag.
/ Alginate hydrogel
/ microfiber

Buffer CaCl,aq.
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23 XMV AFRGEF Y TI2&BTILT 7 A 1N —DEEL
TR OWETF v 712, 10% wiw 7% A b7 &gt
0.1IM Mt T Vo0 DKEIE, 10% wiw 7 F A hT oK
IR, 0.7% wiw 7V T N U 0 LKESIR & e
WAL, TAXUET 7 A N—DRMEXITo T,

3. EBHERFJUER
31 2448/ X)LOVES
Fig. 21, BTz~ A 7 v ) ANVOBIEEE 27T,

20 um

Fig. 2 Pentagon-shaped through hole array pattern.

TG = DEBADPTR SN TN D Z & 2RERd L



oo ROAZTF U TE T4 NI VT TT7 40 2FMT5
728, JER A XORFTEMENE L, BT
7AN—ORYEIZE L T D b L Bbihbd, —FT,
B0 vD7 7 UAEAT 7T NI E
BIZHFHWNE WS ERH O, AT 7T LOHEZON
TR EET ZLERD D,

32 XA ORAKTF v TR

Fig. 31%, FIA =y F L 7INT# (F4 kR
DI D FETH D, v A 7 Bl ORS X, 85 um
THY, REXRFTOMETIA~EHNDLZ LITXY,
INTJEmIT R Ch T, Z ORI E SR E S
L7zl 25, TEEOBISCAREEE TR R H 720 RAF7R
ARG, EERKOADEHOIZY Y avFa—
TENTC, 770 Fa—T TV VRS TITHH L,
TINT 7 A N—{ERLEEBRIZ W,

Fig. 3 PMMA microchannel plate.

33 R4 O5ILT 7 A\ —DIEEL
Fig. 4 12, {ERLL7=7 VT 7 4 NR—DFEE/RT, K

& 20~30 pm DHILT 7 A N AR 5 2
ENTER, AIENE 1 FEO 7 VX U BKER 2 V=
N, RO D O EFAWIUZR T 7 A =
HTEDLHDEEZZBIND,

100 um

Fig. 4 Alginate hydrogel microfiber.

4. ¥

AR BHEOBROCEIGYES VT 7 A N—{ER -~ A 7
WIRTF > 7% B, TOERHEE D~ A rm ) X
NE, RIAxyF o7 EREUHIN Lo L vk
ELTz, 7o, T T 7 A N—ERIGFOMAES DT
OIZ, PO~ A 7 afimigF v 728 YEL, ~A1 7
TNT 7 A= SND 2 & aRER LT,

B =
Kbz, RIFFEHEEIZHT- 0 H2 < ZHREATAV
THERT: BRI IR G L £,

X—U—R: NI4T 7, BEUHI, ~47a/ XV, FLT7yA—

Fabrication of Polymeric Micronozzle and Its Application by Dry Etching and Precision Machining
Processing Technology Section; Hirofumi NABESAWA™ and Noritaka KAWASEGI

In order to realize polymeric microfluidic devices for fabricating anisotropic hydrogel microfibers, which is available for

scaffolds to cultivate complex cellular structure, polymeric micronozzle was fabricated by dry etching and precision machining.

After a PMMA diaphragm with a thickness of 20 um and a diameter of 2 mm was formed using precision machining, a regular

pentagon-shaped through hole array pattern with a diagonal of 5 um was dry-etched using oxygen plasma. Then, a polymeric

microfluidic chip was fabricated by dry etching and thermal bonding to investigate the conditions of microfiber fabrication.

Alginate hydrogel microfibers with a diameter of about 20 um were continuously fabricated by introducing alginate sodium

solution, buffer solution, and CaCl, solution into the chip.
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Development of microflow sensor using thermopile structure
Evaluate Technology Section; Masaaki NASUNO, Tsutomu OBATA

We have been developed a thermopile sensor of a type T structured thin films to measure microflow. And the measured
velocity of a flowing fluid on the sensor was in the range of 0.01 to 1.0 ml/min. The characteristics of the sensor were

confirmed in the different flow pass structures.
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Detection System Using Ultrasonic Sensor Array

Katsuhiro SASAKI, Yoshitoshi TSUKAMOTO and Naoki KANAMORI

A prototype air-coupled ultrasonic array system was constructed using a phased array transmitter and three receivers

placed with different angles. These receivers were switched so as to suppress undesirable ultrasonic beams, so that the array

system had a strong directivity for the intended angle in products of directivity patterns of the switched receiver and the

transmitter arrays. The array system detected azimuthal directions of a cylinder object at a distance of 3 m.
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¥ 3 Ay E LTINS 57 2 v OFBIEIC L 0 s
KRELEDD Z L STV s, TMB O TMBQ ~0
I IBWTIE Non-T F AR DT X v OTINDH
REHZ2TEY, 7.5 mol%Dfitil & 4 450 H,0, 2 Hu
720C, 15RO T, FUSTH 69%, IR 26%, R
T 38% CHIAERM TH 5 TMBQ MF LAV T D,

Z DRIGIZOVWT TMBQ DIRA EA AR E LT, @S
27 2 ARSI OV TR E N2 72, £D
FER, WINT 27308 LT, RUXE R AT IV
BAFAERAE G52 5 2 & | BOSIREX 0°CITmHIT 2 2,3t
72 <L ERAEOIRE THIRITE A RN &3
o7z (Table 1), 7.5 mol%® FeCly/H,Pydic filif 2 Fv >,
NRURXe RUAT I ZRML, 45 48D H)0, #%ikE
TRRINA, =|ET 3 BN SEL L 2 A, AR
B3R 79%, UL 43%, F / BRI 55% &0 O FERAG
%ﬂto:®F%ﬁ\Mm7%wNy9w7iy%%ML
AT, PRI 26%—43%, &/ VERIEY 38%
Hﬁ%&ﬁibf“éo%ﬁ%%l%@%ﬁ%@?:&?
X ONEE FERMEE X HIZm B L, ZRER 49%,



Table 1. Iron-catalyzed hydrogen peroxide oxidation of TMB to TMBQ.[a]

Reaction Amine ff‘;flyo/st Temp/°C  Time/h  Conv./%[a] TMBQ/%[a]  Sel./%
0
VN
N
LEficeh 1] H 75 15 69 26 38
(reported)
N2 5 RT 3 67 38 57
gfﬁcfo[cg N 75 RT 3 79 43 55
prov 10 RT 2 77 49 64
NH,
Flow [¢] 3 77 50 65

[a] Determined by GC. [b] Data from ref [2]. 4 equiv. 30% H,O,. [c] 4.5 equiv. 35% H,0,.

64% L 7e o7, Flo, XU X RULT U ETINLZE
AT Smol% R A S L7255 Th . 7.5mol%?
il % FANT Nen-T FAR DT I BRI LT84
X0 @GR T TMBQ W& bz,
ZORRSINTICFMZfE-T, v~/ /7mom—
AT D W RORZOW TR L7z, IR 0.5mm DY
TR OMBAER 3 HF a4 v F&aIFH—L LTHN
—FFDOWAADBEALAITH 5 35% HyO, KIEHR (Hy0, :
oM ) % . & 5 — F o i A 1 5 fil i
(FeClyH,Pydic/benzhydrylamine = 1/1/2.5) & TMB O
-AmOH ¥i% (TMP : 50mM) %V ¥R 7 %2 T
HEAL (TMP:H,0, = 1:4.5), MIGEE 7 7 A 2|8
L., 51T 3 REMEIR THRRR Lo RIC IR LU
RERDIZE A, FUGER T7%, TMBQ UL 50% T/
VIERERIL 65% TH Y . Ny FISOYE EITIEIRE Uik
RELNT,
2 F RN 0.2mm D R XY —FHO TR E

R L CAT2h, TMBQ ICRIZZET R SN 7e -T2,

4. FEO

EREEIAR A Al & LR b KFE L BRLAlE L7z 1,24- B
UAFNRBUDOBICE D 235-F U AF A~
X/ U DOERIZOWT, Ny FRISITIBT 5 BOSSRIED
bz, ShlivAr/r 77—V AT AEHHAL
TeROSIZ DWW T BT Lic, ZORER, Ny FROGIZE
D EGHE L TIE, AERIER ORI A K& < h) k.
SHHZENTE, £lo, 77— ITDEKY
X, Ny FRIGOELE ERIZETH -T2,

S350k
(1] &5 HEiM—, & G, KARZE—RS, AANREFEHS
5, 2005, 63, 511.
[2] M. Beller et al., Chem. Eur: J., 2010, 16, 10300.

F—U—R: A0 70—V AT A TAFANBY b, Sesi, ik #

Synthesis of 2,3,5-Trimethylbenzoquinone by Iron-Catalyzed Oxidation of 1,2,4-Trimethylbenzene
Using Continuous Flow System

Shigekazu YAMAZAKI, Yoshiyuki YOKOYAMA and Yasuyuki YAMAZAKI

Iron-catalyzed oxidation of 1,2,4-trimethylbenzene to 2,3,5-trimethylbenzoquinone with hydrogen peroxide using
continuous flow system was examined. The catalytic oxidation of the alkylbenzene using continuous flow system afforded
comparable yield of the corresponding quinone to the oxidation using standard glassware.
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Fig. 1 Nano-Imprinting Equipment(Suss MAGSCIL)
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Fig.2 TITC Stamp
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Uy MRS D Z ENTET,
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ZIER LTV,
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Solutions for (Nano) Imprint Lithography on
SUSS Mask Aligner, NanoTech2000 &%}, SussMicroTech
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KO D ITAISTHEEIC BT 0 | BARE A RS kR,
BSTALFRE IR AR, T b i AR D S 1R
FEOZWMIETHEE LI L2 L £,

Fig.3 The pillars manufactured by
our nanoimprint technology

¥—U—R F ATV, LED, AZ T BT 7 AT HMN

Development of next-generation substrate technology for LED

Processing Technology Section; Tsutomu OBATA,

Evaluation Engineering Section;Masaaki NASUNO,
Machinery and Electronics Research Institute; Yoshiyuki YOKOYAMA

Nano-structure was formed on sapphire substrate by nano-imprint technology. The stamp for transferring the nano-patterns is

consisted a COP film and PDMS on the thin glass Plate. New stamp was enabled NPSS(Nano Patterned Sapphire Substrate)

development. The imprint area was 4inch diameter wafer

were created as a faithful replica of master stamp. By the photoresist coated with 100nm thickness, the imprint structure was

and nano-pillar was formed across the wafer. The shape of pillars

200nm height and the residual film thickness was below 70nm from pillar bottom to the substrate.
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Effects of added aluminum powder on properties of SLSed specimens

by polyamide powder

Takafumi YAMAMOTO, Junji SUMIOKA, and Chitoshi HAYASHI (Toyama Industrial Technology Center)

Effects of added aluminum powder on the mechanical properties and the surface state of polyamide specimens
prepared by selective laser sintering method (SLS), and dependence of modeling orientation with above properties
were investigated. As a result, addition of aluminum decreased tensile strength and elongation, and increased the
surface roughness Ra. Moreover, above properties were influenced a great deal by orientation of modeling. These

results show that extreme care should be taken to locate the specimen onto modeling chamber.
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Fig.1 Changes of hole face.

SR TERMTt S —MERE No.28(2014)



Fig.2 Changes of diameter at drilling holes. Fig.3 Changes of thrust force.
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TR ARERIZBNTHLZOFO—FEE Vo, me & HizHR L, OIS HaRICH R L,
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Drilling for carbon-fiber composite materials

Processing Technology Section; Takaaki SHIMIZU and Noritaka KAWASEKI
Drilling performance are verified using a special-drill that is developed to CFRP drilling at 3000rpm. The

fibers that is uncut by drilling are showed at first hole. Number of fiber is increase with numbers of holes. Thrust

force is increase with number of holes. Tool wear is small.
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Fig. 1 Experimental setup.

Fig. 2 Shape of a microlens array machined under (a)
conventional and (b) improved conditions, at the number
of holes machined less than 100 and 100000 holes.

Fig. 3 Cross-sectional image of the machined surface
under (a) conventional and (b) improved conditions, after
machining 100000 holes.

Fig. 4 Tool shape machined under (a) conventional
and (b) improved conditions, after machining 100000
holes.
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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 used the perspiration thermal mannequin and human being, and conducted the evaluation experiment of two kinds

of inner wear.
perspiration thermal mannequin.

As a result, it turned out that it is possible to perform objective evaluation of clothes by using the
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Development of the evaluation method of the field hockey stick and the cue stick of billiard

Product Development Section
Kanazawa Univ.

Masato MIZOGUCHI,
Youta ICHIJYU, Hiroyuki KAGAWA and Takeshi YONEYAMA

Akira URAKAMI

The purpose of this study is to develop the newly field hockey stick and the cue stick of billiard with high performance. At first,
about the hockey stick, a stick for examinations was suggested which a weight was added to three positions on the stick to
change the mass balance, and examined the physical properties such as center of percussion, moment of inertia and hitting
performance of coefficient of restitution. As a result, the center of percussion moved to the stick-head side by 40mm, and an
effective possibility was shown in the ball speed by the result of ball collision test. Next, a simple evaluation method to
investigate the characteristics of the cue tip for billiard was designed, and the maximum impact force, contact time and
rebound performance of some tips on the market were examined. The result suggests that the classification of the performance

type is possible by these parameters.
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Development of Highly Functional Textile Materials Using the Nanofiber

Ryoji KANAMARU, Toshihiro NOJIRI, Norimitsu SANAE and Dohiko TERADA

We produced double layer nanofiber nonwoven fabric of PU and PVA made by multi nozzle electro spinning system, and
examined how to paste together to this nonwoven fabrics and clothes simply. As a result, we developed the method of pasting
together simply by a spraying water and heat press. However, for improvement in peel strength, we further need to devise the

lamination method of nanofiber.
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Development of the baby carry comfortable to parent and child

Production Technology Section; Megumi MAKIMURA
Product Development Section; Masato MIZOGUCHI, Miyuki MAKAHASHI

This study performed a design and development of the baby carry which matched the needs of the user based on
experimental data and was intended to commercialize it. Three healthy women of age 30s were employed as subjects. Subjects
carried a baby dummy of 1 year old equivalency set to three kinds of commercially available baby carries on their back. The
following measurement was carried out in the experiment. (DThe clothes pressure measurement of five places of contact parts
of a shoulder, a chest, the waist. @The measurement of the ground reaction forces at the action of a walk, the step going up
and down. (®Evaluation of the posture of body at the action of a walk, the step going up and down. As a result, some

knowledge for newly design of the baby carry was obtained.
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Development of Superior Women’s Inner Garment for Thermal Comfort

Product Development Section; Miyuki NAKAHASHI, Ryoji KANAMARU*
Production Technology Section; Takeshi WADA
Kyoto Women’s University; Harumi MOROOKA

We investigated the influences of fibrous materials and the knitted structure of women’s foundation garments on the heat and
water transfer properties in the test simulating insensible perspiration or sweating condition. The water evaporation rate (Wn)
significantly increased for more highly hygroscopic and thin materials in the test simulating insensible perspiration condition.
The larger area of water absorption (4b) was associated with a significant increase in wet heat loss (Hws) and a shortened

drying time in the testing simulating sweating condition.
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Study on the Sign-Device Using Phosphorescent Pigments

Norimitsu SANAE, Ryoji KANAMARU and Satoshi IWATUBO

Effects of the refractive index of polymer on afterglow brightness of polymer matrix composites mixed phosphorescent

pigments were investigated. As results, the light transmittance of composite increased and the afterglow brightness

(including the reflected light from the back surface side of disc-shaped sample) was improved with reducing the difference

between the refractive index of polymer and phosphorescent pigments.

These results showed that it was possible to improve

afterglow brightness of phosphorescent composites by controlling the refractive index of polymer without increasing the

additive amount of phosphorescent pigments.
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Study on the rebound characteristics of a softball

Akira URAKAMI and Masato MIZOGUCHI

Japan Softball Association(JSA) added a new regulation about the coefficient of restitution of the bat used in Japan for the
safety of the player in the spring of 2013. The rebound characteristics of a ball are an important factor in order to evaluate the
coefficient of restitution of the bat accurately. Therefore, in this study, the relation between collision speed and coefficient of
restitution of ball, durability, and a ball collision position were investigated in detail by a high-speed collision test in order to
keep the dynamic characteristics of the ball for the official certification test of JSA.
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Fig. 5 Output screen of the measurement
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Study on the semi-automatic measurement of going down of cushion for its evaluation of softness or a
degree of liquefaction by vibration

Product Development Section  Shinichi Ishiwari, Machinery & Electronics Research Institute, Toshinao Hashiba

We have developed equipment pressurizing on cushion and measuring its deformation for estimates of softness or degrees
of liquefaction by vibration. The equipment is composed of bowling ball connected by long external screw, three weights and
a scale measuring dropping bowling ball by detecting position of end of the screw. We have estimated softness of cushion by
difference of sink-age of bowling ball into cushion between in case only bowling ball mounted on cushion and in case bowling
ball and three weights mounted on it. We have also estimated degrees of liquefaction of cushion by difference of sink-age of
it between before vibration and after vibration. This equipment has work successfully but been obviously needful for automatic
measuring. Therefor we have adopted measuring system using laser light and an amplifier connected to measuring system and
transformer analog data from amplifier into digital data of computer. We have been able to setup this measuring system work
and got confirmation of its operations.
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Fig. 1 Martens hardness (HM) and
indentation elastic modulus (Eit) of samples.
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Fig. 2 FT-IR spectra of samples

(cellulose :cross-linker = (a) 100:0 wt%, (b) 80:20
wit%, (c) 60:40 wt%, (d) 40:60 wt%, (e) cross-linker).
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1) Toda A. et al. J. Pharmacol Sci. 105, 215-228 (2007)
2) Zhou K. et al. Cell Reprogram. 15, 55-67 (2013)
3) Teng Z. et al. Cell Transplant. 22, 267-278 (2013)
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Development of Polymeric Microfluidic Devices for Stem Cell Separation
Koji TAKATA, Takashi OHNAGA, Tsutomu OBATA
Chika KOIKE, Toshio NIKAIDO (University of Toyama)
Tsuyoshi KOGA (Kyoto University)

Microfluidic devices which could be used for size-based and immuno-affinity-based cell separation and recovery were

developed using new UV curable resin. We carried out separation tests using cancer cell line and immortalized human amniotic

cells and showed that these cells were successfully captured by our microfluidic chips. In comparison with conventional silicon

chips, the use of this polymeric chip can drastically reduce the cost of such separation system. Moreover, this chip can reduce

the processing time in comparison with the chip in which immuno-affinity is only utilized.
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Development of Polymer Nanostructure Formation Technology for use in the Medical and Bio Fields

Yoshiyuki YOKOYAMA, Koji TAKATA, Ryoji KANAMARU (Toyama Industrial Technology Center)
Takahiro KISHIOKA (Nissan Chemical Industries, Ltd.)

Through the use of temperature control, thermo-responsive hydrogel can repeatedly alternate between absorbing and discharging

water. In this research, we used electrospinnig method to convert the thermo-responsive polymer solution into a gel nanofiber.

Moreover, we have developed micro-patterning technology of the thermo-responsive gel nanofiber sheet using photolithography.

Specifically, the thermo-responsive gel nanofiber which possesses a photo-crosslinking mechanism, like a negative-type photoresist,

was synthesized and micro-patterned on substrate using photolithography.
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Fig.1 SEM micrograph of carbon nano fiver (CNF),
carbon nano tube (CNT), acetylene black (AB) and
LiFePO, (LFP).
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Fig.2 SEM image of cross sectional lithium ion battery
cathode.
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Table.1 Surface area of the lithium ion battery cathode
under different conductive additive.
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Fig.3 Discharge rate performance of LiFePO4 with AB,
AB+CNF and AB+CNT.
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Fig.4 Relation between discharge capacity and cycle
number.

Fig.5 SEM image of the cross sectional LiFePO, after
300 cycle charge-discharge test.
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Investigation of the addition of CNT for Lithium Ion Battery cathode

Electronic engineering section; Tatsunori KAKUDA, Yoshiyuki YOKOYAMA

In this study, we improved the cathode conductivity by addition of the carbon-nano-fiber and carbon-nano-tube. In

addition, we improved the cathode porosity structure.

In the result, the battery capacity and charge-discharge characteristic

were improved. Compared to the AB conductive additives, AB+CNT and AB+CNF conductive additive showed better cycle

performance in the high rate.
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Development and Biotechnological Application of Nano-fiber Sheet Using Thermo-responsive Hydrogel

Yoshiyuki YOKOYAMA, Koji TAKATA, Ryoji KANAMARU (Toyama Industrial Technology Center)
Takahiro KISHIOKA (Nissan Chemical Industries, Ltd.)

We have developed a new technique to convert a thermo-responsive gel into a nano-fiber. Converting the thermo-responsive gel

into a nano-fiber gives it a large surface area which should speed up its thermo-responsiveness. Specifically, we used electrospinnig

method to convert the thermo-responsive polymer solution into a nano-fiber. First, we investigated the relationship between the

nano-fiber shape and the composition of the thermo-responsive polymer solution. Then, we tried to optimize the conditions of the

cross-linking reaction. Finally, we examined a manufacturing method of the blend nano-fiber by the electrospinig using 2 nozzles.
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Fig.1. XRD pattern for cathode (before and after
Mg-charge).
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Table.1 Discharge capacity of oxide electrode
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Table.2 Discharge capacity of oxide electrode with
Mg[N(SO,CF3),), electrolyte

IE*@ V205 MOO3 V205
ﬁ/ﬂi MgV205 MgM003 MgFePO4
AR | 21 25 »
(10cycle) | (10) (1.4)
a
b
Fig.2. Discharge characteristic.
a: (V205/ MgVQOs) b: (V205/ MgFePO4)
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Fig.3. Discharge characteristic of (MoO3; / MgMoO3;) with
Mg[N(SO.CF3),), electrolyte.
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Development of the magnesium-ion secondary battery cathode
Tatsunori KAKUDA, Kouji TAKATA, Eiji HONBO
As active material of the Mg™" rechargeable battery, we prepared the oxide such as vanadium pentoxide, iron phosphate, and
molybdenum trioxide. We used propylene carbonate solvent including the Mg®* for a compound, the electrolyte which introduced

magnesium into each oxide to cathode. We measured charge-discharge properties by each combination. The discharge capacity was

21mAh/g at the maximum. The capacity showed a decrease of 50% after 10 cycles.
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Development of 3D Strain Measurement Method
by Synchrotron Radiation X-Ray Microtomography System

Hiroyuki TSURITANTI*, Toshihiko SAYAMA (Toyama Industrial Technology Center),
Yoshiyuki OKAMOTO, Takeshi TAKAYANAGI (COSEL Co., Ltd.),
Kentaro UESUGI (JASRI) and Takao MORI (Toyama Prefectural University)

In this work, a strain measurement of flip chip bumps based on synchrotron radiation CT images by using digital image

correlation method was investigated. In order to improve the precision of measurement for the displacement and the

strain, the fine search program was coded based on Newton-Raphson method. For the application of the program to

actual CT images, some problems were remained such as an application in the region without significant features.
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Development of servo system for sheet metal bending

Mechanical System Section; Naoki KANAMORI and Electronic Engineering Section; Toshihiko SAYAMA

In sheet metal bending, development of a new control method is required for reducing the machining error by the servo control of the

bending machine. A control method was investigated for reducing the springback errors by correcting the servo operation by estimating

the state of the workpiece during machining plate. Results of the control simulations clearly showed the reduction of the machining

error due to the springback.
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Development of the Weeding Machine for Paddy Fields
UENO Minoru and KANAMORI Naoki
We have developed a prototype of herbicidal machine for paddy field using the Archimedes screw on the

wheel. Was allowed to run at a paddy field in the prototype, the growth inhibitory effect of weeds and

herbicidal effect was confirmed. Driving force could be improved by mounting the large wheel that was created

using the 3D-printer. This machine is possible to weeding while minimizing damage to not step seedlings.
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Development of Polymeric Microfluidic Devices for Debris Removal in Cell Separation
Koji TAKATA, Takashi OHNAGA, Tsutomu OBATA
Chika KOIKE, Toshio NIKAIDO (University of Toyama)
Tsuyoshi KOGA (Kyoto University)

Microfluidic devices which could be used for size-based cell separation and recovery were developed using new UV curable

resin. We carried out separation tests using cancer cell line and showed that these cells were successfully separated by our

microfluidic chips. These chips could be used in a pretreatment of cell suspension before immuno-affinity based cell separation

or other separation methods. In comparison with conventional silicon chips, the use of this polymeric chip can drastically

reduce the cost of such separation system.
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Table 1 Evaluation of roughness for ordered particles.

(a)in dipping solutions (b)in over-coating solutions

EE® |EEOm) [BE0m) | BE®%) [ER0Om) |BZE(nm)
3.0 1283 30.8 3.7 1255 179
45 107.6 20.5 49 127.2 10.7
6.0 123.3 17.3 7.2 126.5 9.0
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Fig.1 Reflectivity of diffuse reflectors.
Table 2 Evaluation of visible reflectivity.
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30 355 28.1 247
45 335 49.9 24
6.0 330 52.3 10.7
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Fig.2 Light-intensity distribution of diffuse reflectors.

BFEY LT WD Z El2 k0, B O
AIOEERTRIT 33.5% & A HELS D 2 &N TE T,
L2aL, ZRRICHOWIEE Dl a i3 2 L0 0L T
DIETH D, Fig2 1%, HEELOAE A 2 7ML 5 728
(2, BEICAH LTGRO A L 53R 550nm D
KEHRTH D, AR AN £ CRERNE
WOIZHF LT, KBRS U 7= 2 GRS s A 20°
PLF ORI T 5 Z L 28, JEBSCRAME BN &
B2, ZoORER BRESNH O DR
A REES 2D LIZE D HDIERRY ZHlETE 52
EWARETH D EHEZ BILD,

3.3 BEHEREM~DIGH

Fig.3 1%, KifE 0.11um OV BEEEZ TR Ed5)
Lt%ﬁ%%w(@@btH%ﬁﬁﬁﬁ®ﬂﬁéﬁx&
7 MVTd D, 7z Tabled 1%, IAIKD TEOS JE 278
t%@ﬁ%ﬁﬁ%ﬁ@ﬁﬁtm@¢\E%m@¢\k;
UHBERR, BHEETH D,

100

I

60 —

HSABERGE

TR ER

40

Transmissivity(%)

204

T T T T
500 1000 1500 2000 2500
Wavelength(nm)

Fig.3 Transmissivity of window material for reducing

solar radiation.

Table 3 Evaluation of transmissivity of window material.
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49 753 61.3 64.3 -8.8
7.2 78.1 61.5 714 -3.7

HIFERSIAL 80.2 62.5 795 -34

HORETE (K 907 909 90.3 -0.24
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DAY "V BIE, RABS LTk a W5 Z &
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Formation of Periodic Pattern by Ordered Particles and Applications for Optical devices

Mechanical System Section; Eiji HONBO and Electronic Engineering Section; Tatsunori KAKUDA

Periodic patterns were formed by dip-coating colloidal-silica solutions with a diameter of 0.11um ,0.18um and 0.44pum

added tetraethyl orthosilicate (TEOS). Substrates ordered particles were applied to diffuse reflectors and window materials for

reducing solar radiation. Reflectors ordered 0.44pm diameter particle were diffused light emission. Light spread was limited

within 20° . Marti-coated window materials ordered particles with a diameter of 0.11um were reduced transmissivity of solar

radiation to 60% with 80% visible tranasmissivity. Transmissivity of short wavelength was reduced.
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Fig. 1 Processing flow for quality determination.
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Fig. 2 Camera image of painted surfaces.

Fig. 3 Image processing result of painted surfaces.
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Fig. 1 Construction of CIGS solar cell
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Fig.2 XRD patterns of CIGS target ant Film

Table 2 The nominal composition of CIGS thin films
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(a) 3D-CAD model
Fig. 1 Overview of the unfolded water wheel.
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(b)Prototype

A4 Paper

(a) Folded state of the wheel parts.

A4 Paper
A4 Paper

(b) A Power generator and (c) Fixed parts.
extension shafts.

Fig. 2 Major parts.

Fig. 3 Experiment of power generation.
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