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Fig. 1 Inverse pole figure maps of the cross section

of the forge-welding, magnesium alloy to aluminum
alloy, bounded using a 1 mm thick of (a) Cu, (b) Ni or
(c) Ti sheet.
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Fig. 3 Tensile shear test of the swaged joint.
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Development of Multi-Material Joint and its Nondestructive-Evaluation Technique
Toyama Industrial Technology Center; Hideki YAMAGISHI, Shigeki KAKIUCHI, Takaaki SHIMIZU,

Sotohiro TAKABAYASHI, and Naoyuki MIYATA, University of Toyama; Toshiya SHIBAYANAGI

The multi-material joints were developed under the various processing methods. Especially, the pressing processes, forge
welding and swage, were extensively examined due to the suitability for mass production. In the forge welding process,
high-strength Al-Mg bonding was demonstrated using a Ti interlayer. In the tensile shear-strength of a CFRP-Al joint, it was
confirmed that the developed swage process was superior to a common acrylic-adhesive bonding.
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Table 1 Component of rice husk

Lignin 20%~34%

Cellulose 24%~39%

Hemicellulose 17%~26%

SiO2 13%~29%
—oonm

Fig. 1 SEM image of rice husk
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Fig. 2 SEM image of Cross-section of rice husk
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Fig. 3 TG-DTA curve of rice husk (R.T.-5007C)

Fig. 4 TG-DTA curve of rice husk (200°C hold)
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Development of biomass plastic using the rice husk that was produced in Toyama Prefecture
Project Promoter; Wataru MIZUNO, Central Research Institute; Dohiko TERADA,

In order to develop a biomass plastic blended with rice husks, to evaluate the characteristics of the rice husk, it was associated

with the physical properties of its characteristics and the PP / rice husks compounding materials. The SiO2 components contained

in the husk, it was found that the material having a high modulus of elasticity and heat resistance.
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Preparation and Characterization of Gold Nanorods

Monozukuri R&D Center; Kiyokazu HIMI, Evaluation Technology Section; Masaaki NASUNO
MaterialTechnology Section; Dohiko TERADA

Gold nanorods were prepared via a seed-mediated sequential growth process involving the use of gold seed crystals

and their subsequent growth in a series of reaction solutions containing [AuClsl-, ascorbic acid and the

hexadecyltrimethylammonium bromide (HTAB). In this study, the effects of surfactant concentration in a growth

solution on the elongation of gold nanorods were examined. Gold nanorods were synthesized in solutions with

different concentrations of HTAB. The nanorods grown in a solution with higher surfactant concentrations were

longer than those grown in that with lower concentrations. Magnetic iron oxide (FesOs) were prepared by

sonochemical oxidation of aqueous solution containing NaOH and FeSOa.
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Fig. 1 Tensile properties of CNF/PP blends.

Fig. 2 Bending properties of CNF/PP blends.

Fig. 3 Distortion temperature under load (DTUL) and vicat
softening temperature (VICAT) of CNF/PP blends.

PP PP-CNF5%
Fig. 4 Degradation of CNF/PP blends by UV-irradiation.



FILIREYHILOFEREREURIZ &S
BIRIINT—IRATLOBEF

A ELES PR E e
ELAE,

TINAT v 7 RSt &R

1. #5

BRI LG - TFRLFX—ZEIL L TH T RLF—
EHEET D720, TAINET TAT v I BEFYNST
N LRI A (A V) wBE - B, S I, fil
BEZRHWD Z & T, TV EKRORGTKE LKL T
NI =D LEGDZEPHRDLIEE « VAT LAOFEE
1Tole, WHETIE, FAHEHRBLDIBERES) & FFORLETF T
XTI BLORBRT AR S AT I & IRFIEAEE
DBA%E. & SIS A DB DA A VBRSO B R R
FOBRBFEMIZ X 2FEBO L 2T MM L & b1, M
AN - BEWMER LU =L X — o EED -0
AR AT KOF % FEhE L=,

723 Z OWFFEIE. THEIEAE =L X —HlT s 7 e 7
T 5 ZRAEBR% ) (ENIHFERRRIE AR = L — -
PEEHAR A BRI 0L LT b0 TH 5,

2. {EEREME

2.1 BBIFEURT LI DR

ARBARE LTV AT LT, TAVINETSTATF v
FEZEW) 7> bR TR BV D RN TV < OREE DS KB AE
LB 2 E L BB S50 D5 0D, 2D,
BTV OMESHTE wok X BE RN UTo7e, F
7~ FCRBETORBIOTARIC L 5 70 2 HE DE 2 R
L7, MIERERNO T A IMEEZRDTZEZA, WTh
DB 5% LA EOT NV IMETH D Z EboTz,
F7o, BT VI TEZRE T OREHI 2k~ 8k D 4
BRENEGEND Z LD ST,

2.2 BZBBIFEMURA A LD ST
WRIFICBWTE R X — 24T 5720120, i
AW I& AT 5 H ARA A N H BN LAFIAT 52 &
IMKEEZETHD, £ TC, HHEE TOMLRBROT-
DIZ, Wk e L CERFZHWTT AV IMET T R
F v 7 BEEM Z L L= A A VORI H AT a~
7T 7 EEHTEE (GCMS) TIT o7, A A NVORGIE
WL o7 7 2AF 7 offEIc L W Bk L, &
BIRCRY = F LU NT T AT v 7 DERRS DA
L, BV CRAE LT & B 2 b DTEA DORALKESH
DAL G, HElZe EOMSITHARL U7k z 7 L
Teo N T EVUNERGOLEICIE, R e
L > OREEITIAEL L T2 A FOURIBE 2 R o AR fifn e bok
FIENRE ST,

JKEF E
wih, AR A

2.3 KFRREEBOREKRODH

A LT KB RBPEMIE X RELITHIHE, K
F R ORI HIPRELE D NV REE & 3 A REME A
HD, T TREKBZOMEREZMHERT D20, HIKT
NIRAN, FHEEEZ THLONEEE T VI LIS
W2 S S, FAE LTe KB T AT DN T AR
HETHHT LT, ST ORER. BE OEWIC X D5y
DEWTIFEAERONTREIERIZEATE L &
Nhhoi-,

2.4 KERELZEDRIGEIERIDSHT

IRFEFRAZEITIBN T, KRFERAEICEITKERL T v
=T LADLRDREIERYZ T 5D Z ST RAIRTH
0. TEIRIT Lo TUIKSER ARSI EE & O B# 4 R
THHREELH D, ZD, LR ORIBECHAR &8
BT DL LB, RNERDORS % X BRETC X 0 4y
WL, SUFL~A 7 nRAa—7 ETHMECLY
RIAERZBIZE LT & 2 A, RIARBIORERIT 1~2um
Tholr, TNIREREITORD S T-HA1T., BHENR
B, ZOREORIEIIRI S0 um Thotz, ZD T b,
IRFEFAILEDOHRR A RIET DR, BIERM) ORI CTRL
REBETDUEND D LB 2 LI X BRIEHTZ X0 E
R D RS IKB LT VI =7 5 (7Y A k) T
HDHZENHEERTE T, L LRSS L vl
OftafEE (A TYT74 N bALNDAE IR, &
A IS NG AVA DA N Y S el

3.F¥LED

A [l DO EME RS = R X — RN 70 7T LHFET
(T RIS, FERIE, OKSRIEAERGE RN G 70 D KU SERE
7T v b ERE LZOMREEZTHMI L T\ D, STk, HEXE
FoO(Ran T3, FIRIZE, Rah Sy 7r—U T3, ek
AT —, BaweldL ) YA 7 VIERERAERES . B
TEWILPRSERF rI . T IR IRESE) O, — R
FEMELTCTNINETTATF v 7 BEHEMPFEET D
HinRIZm) THELEZED L TETH D,

SR ITERMT I —EIRE No.30(2016)

15



16

HmPAROREL - mBEREEEIREERT D
E—42—RERRAE= T SRORR

b D3 VIFFERIREE v X —
#&+t TAN-EI-SYA

1. [FC®HIC

TV =0 DABHEERA — L ORLYETFRO—> T L E
A =27 (SPINTIE, U LE (XA PHMR D IALE D)
ZEIE L, BRI TV A L DFEBL, A — DR
SR AAT A b EER TR THS, I, AL ITR
13— BN X ) FHR S E TN D720, RO A
OIEAL 720 1y RMERTRD AT Y 08k & < WEIKT
DFK & 72> TND, Fiz, EEBREOHEER KK DRI
BRSO TNDIIN, ZERBRTRNLF—FH B AL TND,
AWFETIE, 2D OREE RIS 570, FizlcEsxa
b —&—% Wik L7z SP @A BRRE L, A1 —/LJRARORIEIC
JEHT 5 Z & T, BTRIROZEL - SE O B 61T
B ARANGET D 2 LI AHATZ,

2. ERAZRUHER

b — & —NlEe R ORI D720, CAE &2 HV T,
SP INLIC B SRNREE GREESAN) ok —F—5&
B OZORESZRE Lz, ZhE BICHE LW
BEREH ARV AL, EBRASMARIELL, K1IZK
ELT- b — & —INEGRI O FIRHE 2R3, s E&MR
IXIFIERRFHE Y OMERE L 72 o 72,

B 2 \ZHERRD S —F— ISR R ORIE L= b —
B — MR L0 SPINT. &N 7 T > VEHEDIR
o GEE) OERSMZRT, RETHRINEE 72 58
— =B R, FM AR ITINEATE S —HF —
IREATIE, fERILS K OBEIRN L BT, & OffExHE £
XL O EHEPHIT NS <20 BEEL L2 FE) Inm B
WEBEQGE T DR & o7z, Fio, BEIZ2 RS
TS 2 LT ERMEE 2o TV AMBLE IS
DNTHI ETHZENTERE ERAT DR, =

BIT, A — AT DY 42% DKIRIRE = H AL b
R LT,

I, AKMBTIEDIERIZ LD SRE~DZEIT, &
A — VAR ([EHRdh 573, BT LakBR, 13°

SR TER T 24—EIHRE No.30(2016)

WU, raRargepT  HIESRTR

RNEIG, SR, Bl —

HEEEER) KO OMBAIIEE (SlRERS. 7 U %
VER S LB —EERE, [R5 ) IS &
DRIENEEN T & 2R L GREIKTZ2 L),

-@- EpED R
300 1 “O- s HE |

—- EpEQ@ Eifl
- 8pE@ #E

-W- A EA
V- B B

O~ #@ =8

e i
E/D

i miC)

0 50 100 150 200 250 300 350 400 450
SRR ()
X1 RIEL7ze—&—MEGR o EM R GER, &)
j—) QRN
DfftiRN
TSRO T RRERIEERT
Ot QRN
N=10 N=10
N=10
N=10

X 2 NS——nEes (jek) KORIEL-e—%—

BT Z 3T 5 BVLES D7 5 o IR B O ERS A (O
HERN, OFERN)

ARG, (AR & LR R B SER A 0D PE 2 B L e 1t
2 (HTESL - TR A ICBWTEBLIZLDTH D,



TIIA—RF /) T7A4/N\—/R) TAE L EIEF / EE5MEORF
& g@]iﬁﬁ* ;]'HEIE‘X_.ﬂ'; Bnn’\@ﬁ}sﬁ

KEF U RORBTSERT SFE R

At Z ¥ A 72— & HE

1. ¥E

aﬁﬁ%ﬁ®ﬁ%ki BEIcKE<ERLTWD

. BHRIETREAME S, BUER D K& W, SRoft
’EE&TZD IERR NS D, ZDf-, BiE, SlE - 5
RIVE, ARBERE OB TR A2 9 28 A ELOBR%S
DD LTS, ARBFZEClE, BBk LA CRiALEE
Lizerm—2F ) 757 A N—(CNF) LR 'L
(PP) HHEZEALT 2 EMAEITZML L, B, &
BRPE - mAWE, IR, BV —~ U A I SO
AIZFEEZ AT 2 ONF/PP BIIE T/ A B2 BH%E L
HENEOBARE BRI K E < FHE5TE @R ER HE)
HABRRIE A OEALE BT L2 E LT,
TR Z OIFIEIX, TR 26 FEREEISEESEL - T4 7 A
T AR ﬁ%ﬂ%ﬁ?%%(%Mﬁ%ﬁﬁ%%%
) L LTHT-o72bDTH D,

2. REE

BRUBKAEA 25 ONF (ICa—T 1 7 LTt PP
CURRERRT D Z LIS K OB R ER L 72, Z OB
CNF & A IRRE DR, B B HL SRR bk O BN T
A, APEHERES ORHN AT > 7o,

3 EBRHERB L UEBR

EATCHERR L2 HT BB LA D CNF ~D=a—F ¢ 7
FNEIC LY 2—F ¢ 7 ONF Z/ERL L, iR 2
WTC PP LR LTZ L 2 A, IR ’W%ﬁ@<k%$ﬁ
TXHEafEi L, &6 ICEBRE s
%ﬁﬁﬂ%ﬁ%bta:%ﬁm%ﬁﬁ%TJ7~%W7
ATREE L TWARRPIELNTZ (K1),

VERL U 724062 B ShEs st el X 0 AR L7
LA, TV NN=IEAE . T AREDBO LY
O ORIRIREMESCE I A 7 WX FEREN b b 2 b
Nhoot- (X2),

SRR U238 A2 DWW T 8RRk, e /=i
FERE, BAERNE 21T & 2 A, BIIRRABRTIX
W®@U%ﬁ%bﬁ#%@§%%%&§ﬁhéﬁé_&
T E T, 7z AR E TR E O S CIl
EED 110C 720 HAEKIC L VEZ 20°CLL B B

A, kH At

WD ENTE, FIERIL PP @ 115ppm 2> HHEEL
WL VK 60ppn TR T Lz, 2 b0z Evb, ONF
DAL ONF/PP St & il L C ONF 2380 S 1 5%
Z LIZ LY PP DDA 9D 2 AN Tz,

Fig. 1 TEM image of CNF/PP composite.

Fig. 2. Injection molded part of automobile parts
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Fig. 1 SEM image of conductive CNF.

Fig. 2 Conductive CNF sheet.
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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 Change in the FIB irradiated NPD surface (a)
before, and (b) after heat treatment.

Fig. 2 Change in the increasing rate in depth of
FIB-irradiated NPD as a function of ion dose.

Fig. 3 Change in the increasing rate in depth of
FIB-irradiated binderless cBN as a function of ion dose.
The FIB-irradiated surface was covered with aluminum
and then heated in air.
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Fig. 1 AFM image of diamond surface irradiated by
DUV laser. The FIB-irradiated diamond surface (a)
without and (b) with the Ga removal step was irradiated
by a DUV laser for 800 s

Fig. 2 Changes in depth of laser-irradiated area and
diamond peak plotted as a function of DUV laser
irradiation time.
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F—U—F: FRFRGIIE, =T Lo SR, R BREE
Development of freshness preservation technology applied nano-particles

Evaluation Engineering Section; Satoshi IWATSUBO, Material Technology Section; Shigekazu YAMAZAKI,
Human Life Technology Research Institute; Hideo KUYO
Toyama Prefectural Agricultural, Forestry & Fisheries Research Center; Toshiaki TUJI, Yoshiteru SHIMA, Katsuaki OOSHIRO
Toyama Prefectural University; Takashi KUSI

It is known that ethylene gas triggers to decays fruits, vegetables and flowers. Using technology to decompose the ethylene,
commodities during storage and shipment can prolong storage life. New decomposition material had been prepared powders
with mesoporous structure. The partial transparent packages with the powders were prepared. The decomposition property and
the tests of apples and flowers were carried out. The tests compared with goods on the market. In addition, we have been
developed the solutions including Ag nano-particles for freshness preservation.

EILE TEE Mt 2—HREHE No.30(2016)

29



30

FAABBRADMPTERESMEHE S X T LD

MBI 0K %

1. [FL®HIZ

VTAE . FE D TEFELTS W I 35\ T i o 475 B s i
(Circulating Tumor Cell: CTC) ®OFIHAEH STV
Zo CTC iﬁ%%’?iﬁ%%ﬁ B AR A LT JEfia ¢

LIRS 2RI I, Il R &
@@ﬁh(LM%ﬁﬁ Z R ERBIRE) BRI E
N5, CTC DM OWTIE, 17EH I TEHEE
PWHIR D2 Tl IRIEL TR EDHET L Z LI
%< OFFCHE SN TN D, o bFFRiEF O CTC R
W, ROV A X () CSHETLZE bbb TR
0. EORSTERG~—H—5 0 LR TH D720
TERIIREE T > T IR RO =2 U o T HRE L T 5,
—J5 . FRROPERIZOWTIE, BEEDZ 7 B OEF
FHHERRD L TROY T XA TEHW L, Ui
LT EIBR 2 RIN5 Z L IR T& 5 (BT, L
FECH IO HER2 BRIFEELZ N 7 A XA~ 7 2T %

BERYE), FEBIEFICOWTIE, BE, BICHEO®
BT ERN D DHECZE OBAR 1AM 5 FlasEEI/EA
LW ER 2 33858 (O FARRITERESE) DB
BEANATON TV D, Z0 & 9 BR3F 46 A+ 554,
HANCH AT 2RI TERERRD LItk BES
MBS T- BRI N ATEEL 72 D (EGFR s A RIC
KA P74 F=TOFEMRE), IHICERETIE, Es

A%®¢£“%ﬁ%%:ﬁﬁ A2 IRIRIRIE 2 b

IR T D MRS OB D, Wk, 2D L 57
E#EH@O)@%’%%D% 2&THE, FINEMRAELEL L
% RIpBE AR EZ L7228, CTC MR T& AU, ik
FRATET TR TR BIZATRE L 72 D,

Z D X 912 CTC iF, FEDOIRFCZ W ) 22t 4
H72 BT AREMEAVRE STV A, BRIV TIRERLE
HIFL A LFIHESNTE LT, Ziux CTC DI HRED
M IR BB NS e = LICHkT 5, BIfE, HRH
T CTC HEEDT A ARIEE N HFE SN TR Y, £
THERFEINE LT~ A 7 afilhkT A ZA&IEH LT
CTC F v 7L SN WD, INETICEILNRTH
VAT, MEHEINC LY “RY~—CTC F 7 (K
1%%)%£%mb(ﬁmﬁ¥fﬂﬁwﬁ¢)%*%ﬁ
CTC HEHEREZ AT 5 2 L2/ Lz, ARFZETIE. B
KFMERbE & 3R L CZ R Y <—CTC 7‘/7 3L
ISPABRIE CRRIR T A b L7z, BRRIR{ED5 > CTC fif -

ELEITERMT U4 —EIRES No.30(2016)

B IR E IR AT R

250 BRE 1, REfEk

[F7E . 16D CTC #EAA L EIZOW TR L72D T,
W95,

2.CTCHEL AT L
ERARADOIftERER & WAT L, AU ~—CTC F» 7T
LD AT LOUBEHED T, BHFEEORFTIX
il 2 DI (421, MLiE53E, PBS 72 &) F ool 41
BT DDD AT L%FF L, BEZX »y MELTERA
Pt BRGEEBRE L T D, —J7, BRIRBUE CId4m
TOREBRN L <, PBRREHENE, MRS OHI, =572
LEEOMMAL, RENKRDLNDI=D, THICHbE
e B EAT oz, ZORE, o TG 2 H 2 72 F
DT HRNE =L ) DR T NSRBI T T
IRV AT NEBFE LT (X2 20), #ES BN CEEY
YIVORIBHER L ARETH Y, ZH 5 BEECx v M
L CHRFEZBEA L TN 5,

Fig.1 R1y<—CTC Fw 7

Fig.2 B&PRA CTC RS R T L



TEMEES
Table | CTC f##E & fEFI

3. FAAITHITSH CTC DIGA

CHE TORFIT, 91 ORERIZIBWT CTC fliflt 217 -
7o HIHE L7 CTC O 1 fil% X 3 1~ d, ERL—Y—
BEEIC LY, BHRO~—I—ThoIV A NrITF
18 (CK18), EpCAM & EZZHIfEICHERR L., CTC Z[FIE
L7z, CTC #ififle LIEBI ORRAfRHT L7 /R A K 1 IR
T, TNETOE ZAMKT —& & OFIfE/2BIRITER
BIROD, FEFIEA 51 E1XE 2 WD TCL 4
B DI D D L L biT, EFR, HREER
E RO B UERIE B IOV T HEHEZAT 9,
{EFIRIEIC X D IRFEEE T CTC D EL ki
DT, EEITHEILE O L7z, B S A D EHIC
3 mL ORFYIMZEE L C CTC flife £l L. S5z
CTC & 1RBaEfRIcs LT e v b LIZRERAZX 4 1R

Fig4 L2 D CTC MEAL LG Y1 XDEIE

T, WRHEFREORITICE D . CTC 13k 12 LT
0 FTIKFL, ZD%, KIEDT=H—REIZHIM L7223,
TR AT 2 EHE 0 TR T L, @ oz e
& LT, ALFREORIR T CT ICL Y [EEEmE L- L
25 (M4m0 5E, GELE EOERYINEL) . 1
DO NDFED BTz, P EORERIL, (LFIRIEODEMN
DY, CTC DD ZE 5 WREMEN B 5 Z & &R
BLTEY ., Z0O X5 25l EREC R O REC i
i, KIGE, PR B W CHHERI N TV D, SBIT,
ZOZ LIHMEFRETICB T DIBFEIROE=2 Y T
DOFREMEZE®RLTEBY, bLEDOL S RE=FY T
MEBLTEAUL, FVBRECROREIZ I L7203 BRI
EHEDHND X Db,

4. HHYIZ
PLEOREMNS, RY~—CTC F v 7 27 AT
TR CHINHE A TE B AREM DS RS NIz, KU AT A
I BRSO TIRISHAEETH V. ZivE TlEEfl
IRAEE SO R TS E 2 - DITE L CE 72 CTC O
BERIGHZ, KREAnESE Lt b BT 5, BifE,
ENOETE, K7gpbe, AFeEa% & LE Ui ofsfE
TORFHHED T, SHIFZ HITL BT 2,

F—U— N PRSI, L, bERE, CTCF v 7

Application of Polymer CTC-Chip System to Breast Cancer Treatment

Material Technology Section; Takashi OHNAGA  University of Toyama; Kazuhiro TSUKADA and Takuya NAGATA

We have developed microfluidic devices called “polymer CTC-chip” that enable capture of circulating tumor cells (CTCs)
from blood of cancer patients. A CTC isolation system using the chip was applied to breast cancer treatment in the present
study. 91 blood samples from the patient were tested and the measured CTC numbers were analyzed on the basis of clinical
data of the patients. In the case of metastatic breast cancer, change in the CTC number was measured during chemotherapy and
decrease in tumor size seemed to be accompanied by decrease in the CTC number.
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Fig.1 SEM images of dry cellulose particles milled by
high pressure jet process for Np of 1.

EHICEHEAEESLL N & 10 12T 5L, 20~50 um
DREZ R, BRI, 6um L FO/ME
RN BlEEESNT-, 2, RO Lo —2
O EBbis, ZOERETIE, I HICEEREZRNS
HTHZOMEAITED S R)o T,

WIZIEE LT 7 7 A N—DEE L2V L H IcHEZE
RS C CilB 2 i S8 C, SEM Bl &2 1T - 72,
ZOBEIEL, BN 100 nm LLFDO T 7 A RX—nb 75
BEN < BlEan-,

K41z, A 20 DIEROE/La— R & Yeta LTt
D M BERT, (a) & (b) DERIT, £EIT 320
L7005 CTHD, Bt um O/NS TR TNHRKTDH
100 pm F2 & O ERRBL 7D BIE SN D, Z OB, &
Rhovre —RARTONMETHDL EEZBND,

UbZzgslodrd, BEY v b IV L DHRKIT.
AN IFUBRRL - 2 AE U . 2 OBRLFOSMUN S 7 7
A NR—DEE SN TS BRERD Z B 0o T,
B, M CE R WVRMEROBL & 7 7 A4 N— DIk
BRI/ o TWo Tz,

WRF O Z D L5 REEl G, fiffkzre—2
D~ 7 aJEEmA TE W Zat LT, BESARIC
iE, bR X DRE S B CARBIR S A
W LB EGELIEIC LD MED 2 R H 5, Th
HOMIERE G, FHi T ke e Lz, HEIX, ~
NoR—4EMS3000 &P —H YA — F 7S B,

L — P —[E#riE (LD: Laser diffraction analysis)
M. %% omm BLF ORI Mie BEL. ZH L0 EiX
Fraunhofer Tl ZfEfH L T\ 5, Mie BUEL TR
DL 22T A )5 Fraunhofer LT % D2 % =21}
T, RKECTHGEL L7 e a RICHAEEZIT> T\ 5,
ZDD, R—T AR DA, T OINENFHA S
N5 LD, 2FED, T ANR—DH =I5 T
WA Rk E L T — ADOAREEFHIL T\ Z LT
Do



(c)Np=1 (d) Np =2
Fig.2 SEM images of cellulose particles for Np of 0, 1
and 2.
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(a) Np =10 (b) Np =20
Fig.3 SEM images of particles and fibers for Np of 10
and 20.
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Fig.4 OM images of wet cellulose particles for Np of
20.
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Fig.5 Size distributions of cellulose particles and fibers
as a parameter of Np.
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Preparation of nano-cellulose and analysis of micro structure using technique of ion liquid

Evaluation Engineering Section; Satoshi IWATSUBO, Hiroyuki TANBO

Nano-cellulose fibers using wet jet milling process were prepared from cellulose particles. After the process, spacemen were
dried, the morphology and micro structure of the particles were observed by Scanning Electron Microscope SEM using
technique of ion liquid. The shape of wet particles analyzed by optical microscope OM. The cellulose particles were teared and
were disintegrated to nanofibers. The macro structure was changed from particles to large particle with outside of networks of
fibers and inside of cellulose solid in a diameter smaller than Sum. The morphology was analyzed by laser diffraction analysis
and dynamic light scattering. The measurement technique was useful to monitor the process to prepare nanofibers.

SR TEREMtU I —ERE No.30(2016)



34

D TUTa T HEEFERLL
CHRERXEO-OOHERT A VR

MEHEAER  (ER F8], <Fm EE, AR

1. #E

B EEEITEEMICERR L TA L, BRRIZBWTY
BISLCTIEZR N, BEREEDTED BT CIERAIRILICH 5
7e®, HRG ORI N L&A e, —mEE
Sl Z K D mAT I E L 2 HE LHED D LB B D,

Z 2 CARFE TIIVER I | & e X | [BHESE DR
QO T Aol As ab R ol = N ] N I = 3 7
Wiz 3D U T 7B (B RBERSREETE) 1Tk D
FEJE &) % et Sl 0D B )R R0 8 il B oD 3 3
HIZHEAT D Z LT IERICARWE SRR B A E S OB
FFEE R LT,

2.3D F o4 VT OE
213D TV T4 VT DA )y bEFEM LI-EERE.
REFHMEORRE

WEAEPE & COMZE T, Yt ¥ —OfEEiERLEE (3D
TV =) 1K BEEERODBAPES—SEED D
DOFRGEAE, F38ERS (PR 2000
TEIZ3D 7V T 4 VTR ENTHD Z BN yhote, &
T, ZOERAY v NEAENL, —DD 3D T—X
JFRI 2 L LT, A — VST K B iR
EERHE O 4 Fli L7z, (Fig. 1)

Fig. 1 &, R7—ILEHROB

223D T oT 4 VT & B, REERZOTHA Y
FAFE R UEAE
FRLOFRAERFZE & AT L7 S DARHE SR A 3 1ot
LE L7z 3D 7'V T 4 v T~ =— X[ & EY §i4
L TETYA T —0W 1%, ENEROSEFIZEN
TREMOT YA VP, RIEEITo7o, F7o, WEEEE
TOWZET, YaHERICB T, fFAL LT
—20 3D FT—H & IEITEDRA DRBCR = — R
JE U T, B2 A — )L CH B 7o 072 o RSO i 4 B

ELEITERMT U4 —EIRES No.30(2016)

B

fECE T, 2RISR BAFENAIRELE 2D LW
AT EDGMoOTWNZDT, TOREHER L, £D
— & FRiloRd, (Fig.3~5)

Fig. 3 #&RE : ¥ Jhv T (B) LBEEE (B)

Fig. 4 #8ERE : BYA (B) LBEEE (B)
RUEBOHEICL DHHE (F)

Fig. 5 RBEE (FoEH)—) OERFZHETIL



2.3 ER~ORERDRE LERIEDORE
PLEZBIES T e UTRERAREE L, P b~
DOBRRI R LT, $RESECIE, H5aENORIER
DA~ E BT HERAVRS I, HNFT b
a— O TON, (Fig. 6) 7@ a0H T,
M A T A, iz L, U v 7 RO
LA Ly RELTOREM P I VERED b, 25
HHLENXT by g —~DHiaMThbh-, (Fig. 7)

Fig. 6 &N HNSDHHRFTT L a—~DHA

Fig. 7 RN HNLDOEAXT Fa—~DE R

(B8IEERFEA V2 —F 3+ ILF¥T i 3—F2016)

F72 2015 4E 10 A, JCDA (A48fEEEN BARZ Z
7 ML ) OffEE TCRAFT DESIGN | (2,
OO Mgk s, ®EOZ T 7 MEk
H~PRTDHZENTET, (Fig. 8)

Fig. 8 TCRAFT DESIGN 2015.10 Vol.19 JCDA]

3. FED

AW LY YRS SR DT D 3D 7Y T
A T DIEMIFER=—X, SH%OGFHPEC OV TR
THIENTE, T UXNVFEIRETED LT s BHF 2
ARETCH D Z Enminole, £lo, THOHORY A%
e 2 Z LIT Lo T, KT HERDED P ROTENE
LIZHEBRTE, BHEEOBLEED, ik LR
SROER ORI, EAZRIRAAR R ORMBERHEIC S D7
Tonsde&Ex5, £lo, BHEEOHRIC, FHZIZ3D
P7J  ROMSLHMED D Z & Ttz 7e it &%
7E A%L I DICEEAE LA 23 5, FER
M7 B E R L T Z & 2T D,

SE 3
1) JKEFE: - F0FE Makers D720 3D 7' V4 —&
JEDY —AERTA R
AMAZON Kindle h(2012.12.20)
2) JURTUHE—=Y v (AL H—X] 21 dDpEE
HEMDIEE D
NHK Hifif(2012.10.23)

F—U—F:3D TV T 4 T ARKER SRS, B

New Product Design and Development for Support of Traditional Industries Utilizing 3D-Printing
Junji SUMIOKA, Dohiko TERADA and Takafumi YAMAMOTO

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 3D-Printing. Furthermore, when we performed interviews with the needs of enterprise 3D-Printing, 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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Sample Laser power Scan speed Energy density
number P (W) v (mm/s) E, (J/mm?®)

1 200 960 47.3

2 250 960 59.2

3 300 960 71.0

4 350 960 82.9

5 285 100 647.7

6 285 250 259.1

7 285 500 129.5

8 285 1000 64.8

9 285 1500 43.2
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Development of high-performance mold by direct metal laser melting method

Takafumi YAMAMOTO, Kiyokazu HIMI, Junji SUMIOKA, and Tomoaki ISHIKURO

In this work, the influence of processing condition on relative density and mechanical properties of specimens

prepared by Selective Laser Melting (SLM) technique using 18-Ni maraging steel powder was investigated. The

results show that it is necessary to control laser energy density of about 65-80 J/mm’ to obtain SLM specimens with

relative density higher than 99.9%. In addition, it was confirmed that mechanical property of bonded interface

between dense SLM specimens and SKD61 base plate made a great improvement by aging treatment.
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Development of High-Performance Resin Powder

Shuichi TAKAMATSU, Junji SUMIOKA, Tomoaki ISHIKURO, Takaaki Shimizu

In order to develop the high-performance resin powder, it was carried out the composite processing of graphite and resin

powder by hybridization system. As a result, it was obtained resin powder uniformly coated with graphite. Also, laser

sintering method was shown to be a molding method suitable for the composite resin powder prepared by hybridization.
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Ice-water bath

for gelation Acetone bath

for dehydration

Dehydrated gel

Fig. 1 Schematic diagram of the gelation system
followed by dehydration process (left). The
Carrageenan sol including cellulose nanofiber (CeNF)
gelates going through the cold tube, and then
dehydrates in the acetone bath. The dehydrated gel
could stand up to tweezers manipulation (right).
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Fig. 2 Changes in infrared spectrum of cellulose
nanofiber accompanied by the acetylation treatments.
Acetic anhydride volume, (a) 0.01 ml; (b) 0.05 ml; (c)
0.1 ml; (d) 0.3 ml. Reaction time, (e) 2 h; (f) 3 h.

Fig. 3 FE-SEM images of the isolated CeNFs from the
acetylated bicomponent gel. Acetic anhydride volume,
(@) 0.01 ml; (b) 0.05 ml; (c) 0.1 ml; (d) 0.3 ml.
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Fig. 4 The acetylated
gel could collapse by
ultrasonic treatment and
diffuse into a nonpolar
solvent, chloroform.
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Improvement of Manipulation Performance of Cellulose Nanofiber Dispersive Liquid

Material Technology Section; Dohiko TERADA, Monozukuri Research and Development Center; Wataru MIZUNO

Cellulose nanofiber (CeNF), a hydrophilic nanomaterial usually dispersing in water, requires some effort to be dispersed in a
nonaqueous solvent via dehydration process. CeNF dispersive liquid was gelated adding a natural polysaccharide, Carrageenan,
to improve the manipulation performance in the chemical modification process. This bicomponent gel could be handled easily
in dehydration, acetylation, and rinse processes. FTIR analysis showed the introduction of acetyl groups into CeNF.
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Fig. 1 Textured diamond cutting tool fabricated by FIB
irradiation and subsequent heat treatment. (a) SEM
image of the rake face of the textured diamond cutting
tool. (b) Enlarged image of the texture measured by
AFM.

Fig. 2 Comparison of the cutting forces while machining
aluminum alloy with non-textured tool, textured tools with
perpendicular, and parallel directions.

Fig. 3 SEM images of cutting chips generated while
machining aluminum alloy using (a) non-textured tool, (b)
textured tools with perpendicular direction.
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Fig. 4 Change in the thrust force while machining
aluminum alloy with non-textured and textured tools,
plotted as a function of the depth of cut.
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Fig. 5 Changes in the thrust force and friction coefficient
at various widths of textured tools with perpendicular
direction.
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Development and its application of ultra-precision cutting tools

fabricated using focused ion beam

Processing Technology Section; Noritaka KAWASEGI and Takaaki SHIMIZU

We developed textured single crystal diamond tool to improve machining performance at ultra-precision machining. The

textures, which had pitch of several micrometers and depth of several tens of nanometer, were fabricated utilizing the focused

ion beam irradiation and subsequent heat treatment. The effects of the texture shape and machining conditions on the

machinability of an aluminum alloy and nickel phosphorus were investigated. The texture decreased the cutting force due to

the corresponding reduction in the friction on the rake face. The texture effect dependence on the direction differed from the

work material, and the lower cutting forces were achieved when the texture was perpendicular to the chip flow direction for

both materials. The texture effect changed by the relation between the sizes of machining and texture.
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Study on life support technology using the portable information terminal

Evaluation Engineering Section; Yoshitoshi TSUKAMOTO, Katsuhiro SASAKI and Naoyuki MIYATA

As life support tools to utilize information technology, the system to collect data of remote sensors and register has been

developed. By analyzing the outputs of the accelerometer and geomagnetic sensor, the attitude of the object attached with the

sensors could be presumed. The movement of the sensors could be observed continuously, the sleeping state was monitored

with installing the sensors in bedclothes. In the future, we will apply this system to assistive technology's concerned with

watching over elderly.
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The study on application of thin film thermo-couples
Evaluate Technology Section; Masaaki NASUNO, Tsutomu OBATA

We tried to develop Type T flexible film thermocouples for high sensitivity and versarility. The thermoelectromotive
power of the sample was measured in the range of -50°C to 100°C. As a result, the accuracy of the sensor was
confirmed in the millimeter-scale. And, we tried to develop thermoelectric power generation device for
energy harvesting using the same structure.
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A E

Assistive Technique for Suppression of Electromagnetic Interference

Katsuhiro SASAKI, Yoshitoshi TSUKAMOTO, Naoyuki MIYATA and Naoki KANAMORI

A simplified model of a power cable and a conducting box was constructed. Radiated sources of a LED bulb were discussed

using far electric fields which were measured in two kinds of an arrangement of the power cable connected to the model or the

LED bulbs. A radiated characteristic of the simplified model was calculated with a full-wave analysis. Far electric fields from

the LED bulb and the power cable were estimated using the radiated characteristic and the measured common-mode current on

the cable.
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Fig.2 Etching result on short cycle condition
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Development of nano- structure formation technology by nanoimprint

Processing Technology Section; Tsutomu OBATA, Evaluation Engineering Section Masaaki NASUNO

We studied to prepare the fine structure using nano-imprint technology . By optimizing the film thickness of the photoresist

and etching method of the working material, it was attained the processing of nano-order . And also silicon deposited on the

quartz glass was carried out for manufacturing a nano- structure of the glass by oxidation.
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Research of dissimilar material joining and local modification technology by friction stir processing

Processing Technology Section; Shigeki KAKTUCHI, Takaaki SHIMIZU,
Monozukuri Research and Development Center; Kiyokazu HIMI, Hideki YAMAGISI,
Planning and Management Department; Shogo TOMIDA

Dissimilar material joining by friction stir welding (FSW) has been investigated widely in recent years. In this
study, dissimilar material lap joining in the Al and Mg alloys by FSW was investigated. The tensile shear fracture
load was 10.2 kN at the welding conditions with the rotation speed 600 rpm and traveling speed 20 mm/min.
Results of the cross-sectional EDS analysis were a film-like inter metallic compound layer formed along the
boundary of the upper (A6063 alloy) and lower (AZ31 alloy) plate. In addition, the shear tensile fractured load

increased with the number of passes.
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Development of fiber laser processing for metals.
Takaaki SHIMIZU Shigeki KAKIUCHI Shogo TOMIDA

Forming a micro-texture for steel are processed using fiber laser with 2D scanner.

Precises of scanning line are

same revel by a distance of scanner center. Processing at QCW-mode makes deep melting area. It soil cover-glass by

suppater. Hutting can make surface processing. It is completely by using under 0.25mm intervals line. It damaged

surface.

It can make hard surface at 700Hv at 0.25mm and 0.5mm intervals line. At 0.1mm interval, it is SO0HV.
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F—U— N SR, RRLKSE, BLBOS, BLr Bl vty

Iron-Catalyzed Oxidation of Pyrene with Hydrogen Peroxide

Shigekazu YAMAZAKI

Iron-catalyzed oxidation of pyrene with hydrogen peroxide as the terminal oxidant has been found to afford the mixture of
1,6-pyrenedione and 1,8-pyrenedione in 29% total yield in a ratio of 6:4. Pyridine 2,6-dicarboxylic acid was an effective ligand
in combination with benzhydrylamine as an additive. Ruthenium complex of the same ligand was also effective for this

transformation.

SR ITERMT I —EIRE No.30(2016)



58

BHR/ AX2aL—23arD-HDEMBEIRIEDHT

AR B HESE, e RTui,

1. FL®HIC
EVHEIRTIER ) A XeEL, Thick
N ER D Z &5 EMC ( Electromagnetic
4% EFEHES CISPR TIXFFAESNLD
BT vy a VEOREEFFES LTS, EUT
IELHIUCHEL L 72 EN ik 207z L, CE ~—F 7 %
BT 25 2 LB ERSLVERIZBN TS VCCLIZ L D
HERBIND D720, Bz G - ]e T 2729
WX, RO OBRME LT Z L NEELZ2>TW
Do

Z DI DBEBREEEOMMIC L 2B ) A AR ERE
DHERND LB L IR D0, FANZENOLEREG D Z &
N TENFRFHIBN TR TH D, IR
DIRE— R0 B — 7L DR B S A )
DOALERGR TR 2 R P ER DL & R L7z Z#) )
ODRESEZXTLED, TNHDOEEEEFET 221X
&2 T 5 4k L, Maxwell HREXZ i LNERH 5,
2L, BEROITEPERGHE 2T A E R
— b & 72 U7z R0 B A AR IS ) A R O 8 BURR I 0
FHECH Y . ZN N TEIUIRITET VL L7oEE
VOFHME D T o L DEOKR— Mtk R OEPEEK
F T & L TSPICE &RIFEY I 2 L—F—IZANT5HZ
ECRHMAFREIC /2D (K 1), DX 2 ed iD=
2. PCEAHWEY I 2L —2 3 U E1TH LERH
Do

FiEL U, Bl 2 X R BRI A CIT AR E R L
V. RIS TE I FDTD 203 % 5, Wi & bELR
S5 O TR e 2 R 3 2 AU IS A3 I B i S TR Y
I<HWEND, —T7. —ODOREIRIZKT % B DRF
BTt LC, i TIIATHIE R O 72 & HL A 2 2 ml D f
BRMEROIZH LT EETIERA v 2 DF R TOF
B Ay v a UK L WREFIIRETE C (X > =24
(ZARTF T 2 D HIRH D 72 W EE 2T ) KBS 5 7 it
hENE L HEHEAREVWEAEHITH S,

WCRE BN TCRASIERES THDL L, 77—

% it

Compatibility) |Z

ELEITERMT U4 —EIRES No.30(2016)

BAER

K1 FEOMEE
BEUEEMLEHTEHR—
Rid,

NOT:S 7= o=

U =254 X JE SR A
A B PR,

ZAvD FDTD EOF AL 3 IRITTHIZ2 A > ¥ = B FFO
R R RIS Em D b D TH 253 FDTD AL A & v
7 — R & B IRIEN 5 BRI R RICRHE Lok 1 %
Frofe o, WM/ ALRMEIC# SR & 5,

Zhwx FDTD ik & [FRRICR RIS FIE CTH D 720
DEAEEAN AR TCIHAEL D L EX HLD CIP ik
Y0 IDO {ED K 5 22 iE R L CRani 2 Al Ba
VAT 5 FIEIX, B A AHRORR LT, &
W 3B DG E RO LN HFHHEICH A B EEIC /R
> TLDEEZBNS BUKE LTFDTD{ED 575 CIP
BELHE L TR EbR BB E LT, Loz
& DIENITE AR TOIREAED CIP EIFERE 2
<. AWEEEEE RS BHO T DIZIZE > Tnd LI
SRRV LR CIPIEED T PNHARSCKLEA T &
NEBEREUETHDLZ ENEZLND, L LATE
IX CIP-CSL4 I ~DH R THRRTESH VL, HEILA
YV aBIRAFE T, BRE TH D T & TREULRE

—FEIBELND LV DA



BCdteLAFRICR 2 E b B DD,
AHFIETITZEN S OEMG~DOEH OB R v 7 &
72 DI DRI SR V- B = 0% RFET DAL IC D0
TEZRELT,

2. FEOWME

AWFTE TIHEE D5 A 12,
) oW ToOFBRRICEXRI S, FOLY RS
a. SEEFAD T —BEROARORNEEE LT DT,
WL —VEE EFEEN A NT E21T O, T —VEE
ZATOIRD > [5G OEAERI R L E M DV TIEARE
Thd9x., TOFREZEDOLOBRHT-IRNEE L 72 585
AbHDLMB, LT O CIXREEZE A& U, AREFZE
TIEHFFIZ Lorentz 7 — VN LA —VEEEIT O LLT.
fEERICHT %,

Green OFEFIZ LY . [PAME CZEMA IV D &
ZOWNERIZBIT DI OB “WEROPIR” & “PHihm
FIZB T 25 OMENE DOZERIE OB TEED)
TEBMBLNTEY FHZEOT FAKHGE DITE—
A METHFIHENDRERTH D, % 2T, Lorentz
T=U DR TORT v VRGN 72 e 8 7 2
K&Ef7=3 2 &2 MV Green OEHZHETT 5 Z & T,
e RIZB T A%, WIRICK 2 b0 LHifick-T
BoNTREBINORDDLZ EEEZT-,

B 2 22 DRI RE £ Lz, BRI
MR 5 CIIoEE 2 8 2 TR AR MERE L2V SiE %
RAET 2 2 ENEELYY, 2 2 CIEH—JER sk o R
IR CTh 5 KB R FiEER"T, F—VAREETH
LEMGORE B E LIEGE LT D L, waE
BN TH-oTH Ay a0, WEOHEZFHEL
RIFNTREBRNE NI BENDRDH D, MF BB DR
BITRONPONRE = BNEZ LI, SHORETH D,

RTovx)v (F—

) E“Ozw)=iwA“——;i;VV-A“
B"(r,w) =V x A",
(2) A1 (ry, w)

0 ]
_ n 1 n_ An !
= E {fv GoJdV +fav-(G0_a"'A A" =~ Go)ds }
V]'BTi J J

akAn+1 (ri: (L))

0 d
— n ! ___Ah _ AN !
- ak[ fv GouJmdV' + fa [ oA — A" 55 Go)ds }
V]'BT'i ] j
ei%|ri—r’|
o = anr =7
STEP n+1

M2 BEFHEFEOHE

3. BbVIZ

AR IIEER E A X — A DRICE E -T2 5%
Z DOH PP DOV TEBEO M A R E SV 723
MRSLETH 5.,

E PN

1) (P - BB R RE O JEREARAT IS, = v - 4(1987).

2) A. Taflove and S. C. Hagness : Computational
electrodynamics, ARTECH HOUSE (2005).

3) RABM - CIP ¥, AR AL HIR(2003).

4) RS - A5 775 AP2006-104(2006-12).

5) J. A. Stratton and L. J. Chu :
56(1939)99-107.

Physical Review,

¥ —U— R :EMC, BRI, >I=lb—3i =, CIP#, IDOE

Numerical calculation method for electromagnetic wave

Toyama Industrial Technology Center; Naoyuki Miyata, Katsuhiro Sasaki and Yoshitoshi Tsukamoto

In recent years, it has become important for engineers to design electrical appliances that satisfy electromagnetic compatibility
(EMC) standards. Therefore, some numerical calculation methods are utilized to predict electromagnetic interference, prior to
the use of an anechoic chamber. Especially, methods such as CIP and IDO, i.e., methods that use their partial differential values
as well as values at each point, have high calculation efficiency and high scalability. We propose a prescription to guarantee the

divergence-free constraint of the magnetic field for such methods.
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F—U—=F:ru—2F /) T7A = T/ UA Y, Blrtk, HEE EY
Development of transparent paper with conductive property

Evaluation Engineering Section; Hiroyuki TAMBO, Masaaki NASUNO and Satoshi IWATSUBO
Processing Technology Section; Tsutomu OBATA

Ag nanowire/cellulose nanofiber papers were formed in order to investigate the relationship between electrical conductivity
and optical properties in terms of the orientation of Ag nanowire. The first type of paper was prepared by the two-stage
filtration. The cellulose nanofiber solution was dewatered and then the Ag nanowire solution was filtered. The second type of
paper was filtered in a mixture of the cellulose nanofiber solution and the Ag nanowire solution. These wet sheets were dried
using hot press. It was found that when the Ag nanowires were deposited on the cellulose nanofiber paper, the Ag nanowire
longitudinal was oriented in the direction of in-plane. On the other hand, we also found that when the mixture solution was
heated by hot pressing, the nanowires point in various directions and the electrical conduction occurred in the thickness

direction as well as the in-plane direction.
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Equipment :SHIMADZU GC/MS-QP2010Plus
Column : InertCap IMS

0.25 mml.D*30 m df = 0.25 um
Column Temp.  : 50°C(1 min)—17°C/ min—300°C(5 min)
Carrier Gas :He 100.1 kPa
Injection :Split 1:10 1.0 L
Detection : MS Scan
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Fig. 2 #if§ PU-B ZFL\f= NFS O SEM B &.
a, PU-B B RFIZEFMN; b, PU-B BRI A %R0
Scale bar =10 ym.

—J7. PU-A IZPFHAI A 2L TR L& 2 A,
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Fig. 3 #thg PU-A ZFL /= NFS O SEM BE.
a, PU-A [ FIFEZN; b, PU-A [ZBFHE A Z 70
Scale bar =5 um.
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WENTz, AT, DR OMER & OFE B EOHE 2
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EilF3
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7= % T — (KR) BHFEWFTEE D RRI TR S 2 LR T,

SEXHR
Dl 258, 72(2016)148-155
2) & IR TR o 2 — it 5, 29(2015)80-81

T/ R A=Y [, Bh

Development of Mothproof Nanofiber Sheet

Production Technology Section; Takumi YOSHIDA, Ryoji KANAMARU and Toshihiro NOJIRI
Monozukuri Research and Development Center; Daisuke NARUSE

We studied the development of mothproof nanofiber sheets that could apply to high-performance clothing or industrial

materials. It was confirmed that the nanofiber sheet contains 7.0wt% insect repellents. We obtained the nanofiber sheet with

93% or more the repellent effect for Aedes albopictus.
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Study about moisture transport in the clothes by a perspiration thermal mannequin
Production Technology Section; Takeshi WADA, Toshihiro NOJIRI
Product development Section; Miyuki NAKAHASHI

We charged people and a perspiration heat mannequin with the same clothes and made an experiment.

As a result, a

heat sense was related to the humidity in the clothes. It's important to make the point of difference of a person and a

mannequin clear.
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Study on the rebound characteristics of a bat for rubber-ball baseball

Product Development Section Akira URAKAMI, Masato MIZOGUCHI
Kanazawa Univ. Hiroyuki KAGAWA, Takeshi YONEYAMA and Shinobu SAKAI

In this research, the collisional property of a bat and ball was investigated experimentally for the purpose of hitting
performance improvement of the rubber-ball baseball bat which is one of the popular sports in Japan. As a result, the effect to
the coefficient of restitution of the bat by the stiffness of the surface material of the bat, and influence to coefficient of
restitution of a ball by the shape of the collision area were suggested, and some useful knowledge were obtained for the design

of high-performance rubber-ball baseball bat.
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Development of Inner Bottom with Waist Support Function for Walking

Product Development Section; Miyuki NAKAHASHI, Ryoji KANAMARU

This study aims to obtain some guidelines for designing comfortable inner bottom with a waist support function, such as
reducing the physiological stress and muscle load. When experimental inner bottom were worn, heart rate, oxygen intake and
ventilation decreased during the walking. It was found those inner bottoms are effective at reducing muscle load. However,
when the clothing pressure exerted on an abdomen was higher, skin temperature and psychological stress became higher. We
concluded that when the clothing pressure exerted on an abdomen was about 1.0 kPa, venous pump action was promoted.
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Development of superior baby carry in thermal comfort
Production Technology Section; Megumi MAKIMUR, Ryoji KANAMARU
Product Development Section; Miyuki MAKAHASHI

This study raised temperature comfort in an interface of the wearer and the baby who are at the time of baby carry use.
Weight distribution was considered and a fever baby dummy with the warmth near the body temperature was made. Double
rhonchus fabric was pasted together at a quick drying sweat and a temperature control fabric respectively. Those were made
the samplers put on in an interface. The subject was three healthy women of age 30s. As a result, we had the effect on
reduction in steamed sense in an interface by using samplers by subjectivity evaluation. Ill-balance by subjects is big for
subjectivity evaluation. We have to be considering objective evaluation method from now on.
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Fundamental study on cellulose nanofiber composite material

Norimitsu SANAE and Ryoji KANAMARU

Cellulose nanofiber(CNF) dispersion become dense solids or films, not become porous material, when dried by conventional

drying method such as drying in the oven. Therefore, we tried to prepare the CNF porous material by immersing the CNF

dispersion in organic solvents. As a result, it was found that to select appropriate solvents and to replace the water in the CNF

dispersion with solvents were very important and essential. Also, it was effective in reducing the shrinkage of the specimen

adding the pretreatment agent to the CNF dispersion in advance.
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A small square textile

Fig.1: 4 pieces of tape which enclose a small
square textile contained red ink covered with
cellophane tape. Each tape has a small hole

under the small square textile on this picture.
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Fig.2: Tapes on foot. Fig.3: Sox on tapes.

Fig.4: Tapes on insole  Fig.5: Ink marks on sox
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F—U— R HERW, 7y b7 R BEAE. Th

Growth of sox for diabetic patients

With measurements of displacements of sox during walking

Product Science Section; Shinichi ISHIWARI,

Production Technology section; Megumi MAKIMURA

Daily living of a diabetic patients are supported for being ambulant. They have usually fixed their eyes on condition of foot

for maintaining an ability of walking, and always been searching a good sox or a good shoes.

A foot care goods like sox is manufactured on some idea of preventing being injured, is present to patients explaining some

effects expected by inventor without any evidence. We think an ability of prevent being injured during walking is more

diminishing displacements between foot and sox, comparing with displacements between sox and shoes.

We have measured these displacements about sox named PROTECT iT produced by Intelligent Texture GmbH made in

Switzerland and Cotton sox produced by Komeri made in Japan. Our experiments show PROTECT iT is excellent in

adherence to skin of foot and less displacement than that in case of the Japanese cotton sox. But in case sox put on doubly, its

adherence is improved be match for PROTECT iT.
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values and lyg1/(lo01+/100) values of thick films.

P

) B Ew LR TR ¥ —FEHE 29 (2015) 6.
2) Y. Sakai et al.: Jpn. J. Appl. Phys. 52 (2013) 09KA12.

3) Y. Sakai et al.: Jpn. J. Appl. Phys. 54 (2015) I0NAO2.

# O
AW
‘?TO

. JSPSEMFE 258201300 Bk 2 52 17 7= & @D



mefERESHEIZ K A2 ABERMEREBEDI-HD
N FI—H—EETIZE T 5H%%

TR P mE

EIIRT KWk, G

1. #E

PEERREESHING (CTC) 1Rk 2 AL 2 ERIL CH 0 |
FEOEBOFKE B2 BN TWD, 20 CTC Z[FY -
fENTS 2 Z LN TEIUR, FOME - BRI EE— AN
&0 L7 ERMEIRE 2 SIS HT A 2 R TE S,
WEAERE 10 ARSEOMEDO T, Mz A X ToHlEd
LA 7 afifkT v TERBE L CE T, ZOF v T 1IE
2 ARSI O CRI T X 2 O C, FEMIEOfT
(PZHIR LT, RT-PCR &4 W oA A~ — D1 —5D
i) R EZTHDITH L T D,

ARFFETIL, BIFEFH O A XGHEHTF » 7LD i
R OFRIMER & OV fLER &l & %31 GO L,
SRR 2 AR O ClEIN T 5 FEBREITV, T 7
OVERERHT 24T > 72,

2. X5

F v TR VL FRECH B, WA 11T, il
VLAY A SRR T D MCF-7 Jx Y MDA-MB-231,
B AHSEHIRR T D KYSE-510 Z Ve, &L
ToHifaz N Y A X YRR L, A LR
A AT K VAR U PBS T 2 {5 R L2 IiEIZ 13000
cellsymL F721% 1000cellsmL & 725 L2z =zb D%
e L7z, Inletl 22 6308HE | Inlet2 7068y 77—
(25wt% Glycerol, 0.5% BSA, 2mM EDTA, PBS) % ZiZ
AU VR T LD FiEE 200pL/min THER L7z,
B O AR IMERSC [ M ERIX YA X3 O ERIobR,
Outlet] 2B END (Z D% THEEK] L15), &
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FR-4 JEARIZ Sn- 3.0wt%Ag-0.5wt%Cu (XA 7212 L - T, it
32 mm x 1.6 mm OF v FIPIEHEE L-bD, BX
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1) Tsuritani, H. et al., Proc. of ASME InterPACK2015 (2015),
InterPACK2015-48553.
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Bt o & —EEEVFTERT O FE A 2 O EREGIZ BT
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AITADPHEREIAEONRAVLIE L ON T, &
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B L7z B AR & . A Kk L7e 7 e
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EMB, S, 74—V REBREZERFERMEIC OV TEE
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F—U— K KE, MEBR, TAXAT AT A7) 2, BEHIE
Development of an Autonomous Intertillage Weeding Robot for Eco Paddy Fields

Mechanical System Section; UENO Minoru*' and SAYAMA Toshihiko, KANAMORI Naoki, Hashiba Toshinao
Agricultural Research Institute; YOSHIDA Minoru** and ITAYA Kyohei
National Institute of Technology, Toyama College; KANEKO Shin-ichiro and TAKADA Eiji, HAYASHI Hiroki*’

We have developed a prototype of an autonomous intertillage weeding robot for paddy field using the Archimedean screw on

the wheel. Through the outdoor running experiments in the paddy field, the robot showed a good performance, and herbicidal

effect was confirmed.
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REHT=0b, A, BEEEITO. 130°C TR LIz, (FR
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Fig. 1 TEM images of Pt loaded oxides prepared using
(a) organo-metallic solution (OM) and (b)

lloidal Pt.
colloidal Pt Metal Pt
1

Intensity (arb. unit)

90 85 80 75 70 69
Binding energy (eV)
Fig. 2 XPS narrow spectra for Pt 4f orbit of Pt loaded
oxides prepared using (a) OM, (b) colloidal Pt

and (c) colloidal Pt with reduction treatment and
(d) conventional C-Pt powder.




A R HIERLU7-5808HT, 5-6nm FREED Pt ki 12305
OB LRI 112 b Y — T BdRR S it & e o 7,
VERL L 7= PtAREFR IOV T XPS HIEZTT - 72, X 2(a)
IEL VR — MEDBIERL L 72 Pt HE Y, (b)iTaa A R
HEONOIERI U7 Pt AR, (o)l v A NI HAERL
72 PLRFHIR L) 2 35T VB U7k 1, (VXD Pt HEE D
— R U OV P BUED T B — AT MLVERIEL
TAERERT, LUFR— MR HIER U7 Pt
X N1 7 D4R Pt &R UACIEIZ B — 2 SBT3,
A R HIER L 723N eV B L — s> 7
N U7z, Pt/ R CIERIRD Snm L0 /h&<725 &, &
THEEOE D EHT VX~ —7 N7 b H T
EDRFBINTNDD, VAEIWERL L= PR 713 TEM Bl X
D, 56nm FRETHD I LD PRI F-OMKILOFETIE
2l MBFEEHELORAICL DY T MEEZBNTE, I T,
KBRS T CEMLBE A T o7& 2 A, K2/ biud &
BY. &F Pt OfE~E E—IABRT T R LT, ?%%h
74K % TEM BZ L7 & 24, Pt DR AT 1(b) &1
FICTH-7,

YRR U 7o R % [ AR = 4 TR E R ML O 151 5 & AV ITHE A
R, BT A, IKBH A% L, 40°C CEXSFEZAE L
7oo F 1 IZBEE(OCP) &7, RIE LA z2 vzt
NOBIEE T A7 Pt fHEF—R > L0 /S 7efEE
otz Ziud ERILZHEERIIRE —ZTH Y | HE
TR =R L0 /NS BER IR ELZIZDEEZ
HBND, auA REHHIER U=k Ei804 5 2 & Tk
BIEITHIMNL TWD Z LD | PR DE STOMEHUE O
TICAMTHLH LD LB Z B, IV IEDRKEREZX 3 12

R, A NEBIER UZs0kHT Pt AlBEZ4REF L 72 iR
e#, Lor— MEPLIER LR, Wihb, h—Rv
72 U OB U CEMET D 2 & SRR S AL AN, AR
72 Pt BHEF LI — R A E ORGSR o,
Frd DBt OfEE, HEBRIR EARET 52 L Tabi
BeEsa B4 5 b o L i s s,

Table | Open circuit potential (OCP) of prepared cell.

Sample OM Colloid Reduced C-Pt
OCP (V) 0.83 0.64 0.82 0.94
10* 10° 10 10"

| (Alem?)

Fig. 3 Polarization curves of prepared cell.

SE W
1) Y. Takasu et al.: Electrochimica Acta, 41 (1996) 2595.

XU R, AL PR

Preparation of Nanoparticles-loaded Oxides

Toyama Industrial Technology Center; Yuichi SAKAI and Tatsunori KAKUDA

Nanoparticles-loaded oxides can be applied to catalysts of gas sensors or polymer electrolyte fuel cells (PEFCs). In this

study, Pt nanoparticles-loaded nano-sized oxides were prepared. And then, the prepared oxides were applied to cathode

catalysts of PEFCs. Pt organo-metallic (OM) solution or colloidal Pt solution were used as impregnation solution for oxides.

Particle size of loaded Pt particles prepared using Pt OM solution was approximately 10nm. The prepared Pt particles using Pt

OM solution were aggregated. Particle size of the loaded Pt particles prepared using colloidal Pt solution was approximately 5

nm. The dispersion of the loaded Pt particles was uniform. Binding energy obtained from Pt 4f XPS spectrum of loaded Pt onto

oxides prepared using colloidal Pt solution was higher than that of metal Pt. The binding energy became equal to that of metal

Pt by reduction treatment. Prepared Pt nanoparticles-loaded oxides were applied to cathode catalysts of PEFCs. It was

confirmed that the prepared Pt nanoparticles-loaded oxides act as catalysts of PEFCs by measuring polarization curves. Output

power of the PEFCs using prepared oxides were lower than that of the PEFCs using conventional C-Pt catalysts.
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Study on Running Stability of a Drive Mechanism Using Archimedean Wheels
Mechanical System Section; UENO Minoru* and, KANAMORI Naoki

In a drive mechanism using Archimedean wheels, the improvement of the driving force and stability were studied. First, it

has been found that the height of the fins on the wheel surface plays the important role for the improvement of the driving

force.

Further, the running stability is closely related to the equalization of each wheel ground contact pressure, therefore the

improvement of the suspension mechanism is required. Based on the above points, it was possible to improve the running

performance and stability.
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Development of Beneficial Signal Extraction Method for Image and Sound Processing

Mechanical System Section; Naoki KANAMORI and Toshinao HASHIBA

Concentric artifact appears on images created by micro-focus X-ray CT. In this study, image processing algorithms
for reducing the artifacts were investigated, and the performance of the algorithm was tested using actual reconstructed
As a result, it became possible to further reduce the artifacts. Main processing of the algorithm is to
calculate the weighted sum of basis images after extracting the base image group from the cross-sectional image group.
Furthermore, by calculating the new feature data group including the relationship between cross-sectional images and the

original image group, it was possible to further reduce the artifacts.
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Development of a Method for Isolation of Somatic Stem Cells
Koji TAKATA, Takashi OHNAGA, Tsutomu OBATA
Takuya NAGATA (University of Toyama), Kazuhiro TSUKADA (University of Toyama)
Yutaka SHIMADA (Kyoto University)

The method to isolate and analyze somatic stem cells in fibloblast has a potential to be used in study of regenerative
medicine, etc. Magnetic beads technic is often used to separate target cells from other cells. But in conventional method, huge
amount of free beads are attracted by magnet, involving undesired cells. In this study, microfluidic devices which could be
used for size-based cell separation and recovery were used to separate the cells from free magnetic beads. We carried out
separation tests using anti-SSEA3 or anti-SSEA4 antibody-attached magnetic beads and fibloblast, and showed that fibloblast

were successfully separated from free magnetic beads. This method could be used for accurate cell separation.
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Fig.1 XRD pattern of Cu,O film deposited by sputtering.

Fig.2 SEM cross section image of Cu,O film with
growth at room temperature.
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Fig.4 XRD pattern of Cu,O film formed by
electrodeposition.

Fig.5 SEM cross section image of Cu,O film.
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Fig.6 J-V curve of solar cell compose of Cu,O film.
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Development of Semiconductor Sensitized Solid-State Solar Cells

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

Cuprous oxide (Cu,0) films were prepared by sputtering method and electrodeposition for a hall conductor. The structural

and electrical characterizations of the deposited films were examined by X-ray diffraction and the Hall effect measurement.

Films deposited by sputtering and electrodeposition were

(100) -oriented and non-oriented Cu,O films, respectively. Solid

state solar cells were formed Titanium dioxide (TiO,) film on ITO glass substrate as an electron conductor, Cu,O film as a hall

conductor and Au film as a back contact. However electrical property of the cells was ohmic.
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Fig.3 SEM image of the polyimide film surface prepared

with HPBT titanium oxide.
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Investigation of rechargeable lithium ion battery separator
Electronic engineering section; Tatsunori KAKUDA
In this study, we improved the thermal durability of lithium ion battery by using polyimide separator. We measured
charge-discharge properties by using the polyimide and polyolefin separator. The discharge capacity was 110 mAh/g at

using the polyimide separator.
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F—U—F R, BMRERE, SR, PSR, A

Study on the Sound Absorbing Materials of Good Thermal Conductivity

Mechanical System Section; Toshinao HASHIBA, Naoki KANAMORI, Material Technology Section; Tomoaki ISHIKURO

The aim of this study is to develop sound absorbing materials with good thermal conductivity. Sound absorption

coefficient and thermal conductive property of some aluminum fibers mixed with carbon fibers were measured. As a result of

the experiment, the sound absorption coefficient was improved in frequency range above 4 kHz, and much better thermal

conductive property was obtained as compared to that of aluminum fiber.
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Fig. 1 Structure of organic thin-film solar cell.
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Fig. 2 Overview of organic thin-film solar cell.
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Fig. 3 Relation between dye and quantum efficiency.



BEELO (O) T, 350~500nm OFFHDA T, pn $
Al DM E— 7 NR.B7-, Fig. 1 O@IZ, 3 C,
FRFEHE H OFERTZ (0), (o) Tk, Z#nEh
tFEHKD 350~800, 450~700nm OJAEIPHIZFUNTHE
BEBRN 2 END Z k7b§liﬁ%€f“% Teo b, QkEiats
THBELIZEM (O, ©) 28, Q. E/X@EIZEW»
TRIE LW D I ER A L7z OSC HAFR LT,
Fig. 3 TiE. p Akl n BB OEERAZFE L2 D
., ENENpT, n bEELE, BFECTIE, @, @F
EBHITHEELZZp'. n ZHWVWEH D (@) DFHEN RS
Birol-, A% H ClL. QEOAEFEE LIz n = Hviz
HD (&) OFEREH Bl
Fig. 4 |2, OSC @ -V FEDO—f 27~ 7,

S T

+E01 q_'l._

2Eos ‘1]_ o llU/p/ Hon/ Al ()

Bk (mAlem2)

EE V)
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Table.1 Photoelectric conversion characteristics of OSC.
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Study on Simplification of Manufacturing Process for Organic Thin-film Solar Cells

Electronic Engineering Section; Takashi TERASAWA, Mechanical System Section; Eiji HONBO

Organic thin-film solar cells (OSC) have being developed to target a-Si solar cells (about conversion efficiency to 12%).

However, OSC of larger area, use of expensive advanced materials, ensuring reliability, etc., there are a lot of problems to be

solved. In this study, we examined manufacturing process of OSC and material constituting (p-type conductive polymer, dye,

n-type fullerene). As a result, cleaning for ITO electrode, formation of absorbing intermediate layer by dye, adjustment of

conductivity and thinner-film in n-type fullerene, were found to contribute to the improvement of yield in manufacturing

process and conversion efficiency of OSC.
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Fig. 3 XRD patterns of PZT thin films
(a)rising rate 20°C/min (b)rapid heating.
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Fig. 4 P-E curve of the PZT film firing at 700°C.
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F—U—R:PZT, YT NE, EEHE T, KEHRT
Preparation of a Flexible Ceramics Piezo-Electric Devices

Toyama Industrial Technology Center , Yasutomo MASUGATA and Yuichi SAKAI

Development of flexible piezo-electric devices is expected for wearable devices and internal power generation devices. Toward

preparation of a PZT device on flexible substrate, a lead zirconate titanate (PZT) ceramics film has been prepared by using

sol-gel method which can be performed at low firing temperature.
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Fig. 3 Relationship between road resistance and
output power.
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