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Compounding of Cellulose Nanofiber and Resin by Reactive Processing

Project Promoter; Wataru MIZUNO, Central Research Institute; Dohiko TERADA, Monozukuri R&D Center; Yuki KAWANO
Composite materials containing cellulose nanofiber and polypropylene were produced by the cellulose mixing-plastication molding
machine. Addition of the compatibilizer was effective in improving the physical properties of the composite material, but none showed

a universally effective effect.
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Development of high-precision forming technology for high-strength steel using servo press

Monozukuri R&D Center; Masaru SATO, Hideki YAMAGISHI,
Central Research institute; Shigeki KAKIUCHI, Takaaki SHIMIZU

The bending formability of high-strength steel and conventional steel using servo press was investigated. Slide motion

affected spring-back angle and scale strain (KAM), in either case, large spring-back angle was measured in high-strength

steel. Among them, the motion holding slide in position of bottom dead point buffered scale strain of sample.

Reports of the Toyama Industrial Technology R&D Center No.32 (2018)
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Basic characteristics of Al alloy fabricated by Selective Laser Melting

Monozukuri R&D Center; Kiyokazu HIMI"!,
Material Technology Section; Takafumi YAMAMOTO™, Jyunji SUMIOKA"™!, Tomoaki ISHIKURO™!

In this study, the basic characteristics of Al alloy fabricated by Selective Laser Melting were investigated. We confirmed the

characteristic of 3D printer that there are different metal structures between horizontal direction and vertical direction of

molded sample. Then we found that relative density of samples depends on energy density a great deal, and there is a tendency

that relative density is higher if energy density is higher.

Reports of the Toyama Industrial Technology R&D Center No.32 (2018)
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Investigation of Pretreatment Method of Cellulose Nanofiber
by the Cellulose Mixing-plasticization Molding Machine

Monozukuri R&D Center; Yuki KAWANO, Project Promotor; Wataru MIZUNO
Central Research Institute; Dohiko TERADA

In this study, pretreatment method of Cellulose Nanofiber (CNF) by the cellulose mixing-plasticization molding machine

was investigated. Two kinds of additives were used. One was additive having stearic acid. The other was ester-based additive.

It was found that the dry CNF using the additive having stearic acid had spacing effect.
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LR D BUEER I TIE, R ZEMED RN AT L
ABIDERENE < | FEAIIAT IS AR D s 5
HEDHNGILTWRWELHTH 5,

AT T, BRI &3 D g 2 BA%E L C.
- E B L Lz,

2. EEAE
21 tREEDEE

RS TR O, RSICERA SR CIE IS
CAC406 % AN T X7, ZOMEHE, ¥ S%REDNZ 5
ATWD, T LW TERE R SR Il 5720, K
EBRTIL, 812 MIE £ CAC402 DR VLT,
MO TEHETHZ L & LT,

x1 HELSOHS

Cu Sn Zn Pb Z DA

CAC402 86.0~90 7.0~9.0 3.0~5.0 <1.0 <147

CAC406 | 83.0~87.0 4.0~6.0 4.0~6.0 4.0~6.0 <1.57

2.2 REEAE
PRSI OB LR L ORI OTICIE,. &REissiks
Y OEFR~A a7 FT74 Y9 — (EPMA) % V-,

3. ERIERBLUER

AP EAD S RORIE, SHERREE - IER O AT
VY, CAC402 ORERE W TERAATS, BN HkIC
KKFTBHEIENRLY »DBT0OE N EikE Lz, §
A L W BOIEDN DD K 9 FRL TEICH AR

B FUALEOS 0

LIAATE, WHIBICEFL AL LT BIF (P R 7T A B,
WFBESE) A L. CACA02 DFFERIN 2 525k S8 -,

X 112, $hiE LI=ia-& Wi O E T Bissig 2 w7,
BIEZORER, - um BREO/NS 2B IT AR TE 5,
T, (bR DRI T — 7ok i & LT

D03, BEANITERRDORES E03h 5 Z L AbhroT,

ST | o AONAC

5 o '¥§> fhﬁ ?
‘{'\ e\?

pm WD 1 1mm 8 JEOL COM kv

1 (a)SEM 1& & (b4 Rif&

B42 12, EPMA IZ K DR OESITRERZ <, o
ORGSR, BNE—HIZAFAE L, BEA TR A LTz,
Fo. ST E R U X O ISHMRICSH L, AT
BRETHEL TN Z ENanoTe, SO
WEZAIZ, HELTWAZ Enyoiz,

i 1
0 um posl| Pb

2 EPMA KBRS DHTHER

20 um

20pm

4. 55

FEROFER, oS0 dilA 4 (CAC402) %
WTREEARIEISE G T D S A s OVER 23 T T,
LT, xR BEEIRISHIG LT e, HE - 5
AL - BEERREL 72 8% I E COFIET —F O Y
o b—ya Y EHWTSRET 5,
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TIO—RF/) T7A4N—ZFBELE=FBR IS AF v IMBORR

P T

KEF P RRAFTERT SFHELET, OO DTSR 2 — BB

ROV THEWR)  HTRs, fSTEsE, OTRERER, /M MUK, REZRE

1. #%E8

Hil L7 THETIL, B m— AV AN D
ZIGH L, Brv—2F ) 77 A R—CNF)OHLER X
O, BARTYBMERTE & CNF 285 bd 22 &gk v,
BREEIRE T T AT v I MEIORIEEZIT> T D, Kb
8 CIE. CNF OJSHEFSCEEM IO - LD 7= DFF
Wiz T o7, LLAFICE O E 27,

2. #ifg | 2 CNF HAaMH0R1E

AU 7L /(PP)& CNF OEAME 2 & 045 Fik
& LT, e L7 ONF 28k LTHEABET 5 2 & o0
ThRET L7e, GuBHTIXH o OMMEM O SUSYEE, MUY
Bh 77 AF o 7 HYBt 2 Ui, BSOSk Y
BHIFANITE DR TEK L2 ONF Z2Y4sfa U714 (X
PP &7 L RLUTHRLT=(X2), 7T AT > 7 Gkt
1Yk &K L7 CNF.PP 27 L R LD bR LT,
HZWR U7RPBH L, . HIRAHE(ATRAS, Laboratory Mixing
Extruder)lZ X DR L, A7 L 22XV 100 ym D — b
ZAERLLT-,

Bt K QSR YkECYett L7- o— R Tl CNF D2
BEBRRON, o, BT LV ARIE# bY@ LT
CNF O G2 b /63, CNF et D MR s
ST, 7T AF v 7 HYEOSEIL, PPITREaIND
H DO CNF [T SN TIEE L T, 2D Z &
N HYEBHT CNF MR & OB 2 58T 20 E N H D
Z EDMER ST,

3. FADKDHIC L 24 F D CNF EFEDRIE

CNF L #tfi & OIREWT D CNF GHRZ ., FASt
ST TIIE T 5 HIEIC OV THES LT, CNF OEAE
BEEZTZAREHIR LT, 77—V = BRI IO
(AASY ekt FT/IR-6700FV ST)Z AV T, 1 [HIfZ
%} ATR JHIZE(ATR PRO ONE VIEW, PKSDI1 V. & 32
[EN&21T o7z, DT AR MUZxF LT, ATR #1ER
FOBHER—RAT A A EEIT572, CNF ERRD A~
7 MVOWEEH S, BRI OE—27 ThHIER A &
DR B & .CNF [ZEFHEDOE—27 ThHIE C 2R,
ZTNHDOE— 7K & v — 7 i a sRd 7=,

FROE—75ENS CNF BAEIA LM —27 &
CNF v —72 OMEHORREZRD D & WIihbHRD
7= [El R b A EI5EER L 72 60~80 %DRE T LV VR

B HD5< Y AR

BAEFSNTZ(K 3), 2D L, BETO CNF &4
BAMEIRD 5 FiEE LTIV S HHENELR TH
5 EDNHERS NI, LI LAnbh, stk RSk
Z LA 7eolid, MERBZHESTLERS T, FF
(Z CNF JREEANEVOGEIE(90 %) Tl SR, mfEkt s b
WIEBDENRKREL ool

Fig. 2 Mixture of CNF and PP

y=-0.054x%+0.3725x+0.2617
R?=0.9978

.
o
/

067 ¢ -

y=-0.0055x>+0.1199x+0.259
R?=0.9984

CNF content(%)

05
Intensity ratio

®C/A Hc/B

Fig. 2 Relationship between CNF content and intensity
ratio of FT-IR
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mrhfEIRES MR & 5 RHiREEEOER - 5

MEHEAER IOk 521

1. [FC&HIZ

I O R W i EBRIES Ml (CTC) ZFIHT %
ZENHIRSNTRY . I OWTHREERTH 2,
FRElE | SRR i < JEATTEDS, B5REITIE CTC A3 AIR

ThHdHZLEEZDEFMNEDCTC DFEEN TS,

ZIEIE CE UL CTC ZFIH L7 B W2 o AT erE»
Ezx b, RO CTC MHZEiE, ZivE TITh Hiky
ERN DD, LT LIPS TlE 50~90% DIEHE S A
5 CTC i cEzto®RENH 5 (IntJ.Cancer:
134,12014)) — 5 C, FHTIEE 2 10% RO EE S Ah
5O HIZIEE > T b (Annals of Oncology:
24,2057(2013)), ZOJFIA L LT Lz fEEEES (EMT) ©
REE-28% 2 HAU (Cell 148,349(2012)) . i@ D LRi~—h

— (EpCAM) LIS ZAER) & L7ZHEDS KO STV b 0
T, AR TR L7z,

2. FBRDIT—h—%EEW & LT-EHiaiE

el B RS D~ —h— & LT H 5 EGFR
& HER2 (Invest New Drugs 31,558 (2013)) (Z- DU CHamt
L7z, ftIFEE OB LR Y ~—CTC Fv /I Xk
DI AT LV, ZhbO~—T—IZxHEd 58T
WEznEenNF v 718 A L THitesli L7z, EGFR %
BT AR & LT KYSE220, HER2 %3819 % i &
LCSKB3 %7V LTz, F£7- EMT IZ XV @387
H~—l1—& L THBLN TS N-Cadherin (26 A HIUA
BHEANLICTF v 7T 2OEmBHBMHID Hela 4
T LTHRER L, SOITITE, 4 OiaEs LT
IR SN WD RIEIRIEICB W CHER S Cuvb PD-LI
%, EMT IZ X 03B ER LERE CHRO LN

Fig. 1

HER2 [Z & Y e L - fEiiRa

*1 R BERESRAM N TR

B SRR 5 > 2 — e

E\I\

EBEERRTICET S8R

FHRFHRATER WG

Babadg s Uiz, ¥ 70 MDA-MB-231 % filu 7z,

PLEDFRERIZHOWT, HfRIRIEO TR D 1 % Fig. 1
(2, JAIE U7 € % Fig. 2 (27597, EGFR, HER2 (2D
WL, 2 2 TEIR L2HURIC £ 2hd K < a4
TEDZ N -T2, —F. N-Cadherin (77— % FHf2
N ETﬂ‘%ﬁ < 2D fiEERIE 30% L0 F)  PD-L1 (22T
IE, 22 THWEHUR T a2t s cE RN &7
GyinoTe,

& ZCHIEERAME Y PD-L1 122V, Fig. 3 (Rl
e~ — I —DOEHUZ L AR AT, b bl -
@ PD-L1 IZ T HT PD-L1 HUAZ G S, F v 7 RICH
TE LT8G PUATHIE L7, T OSSR, iR 87%
(I UTee ATAEIMMOTURIZ IR TE 2D T,
SBRI BRI EED 5,

HiEF - ADIEIRIE Ok
EZITTbDTHS,

WFZE(C) : 16K10617) DBhAL

N

I
o

=
©

o
o0

~

o

- y

w

Capture efficiency
o o o o o
w

(5
[N}

o
o

o
[S)

anti-EGFR anti-HER2 anti-PD-L1 anti-lgG
(cetuximab) (polyclonal) (clone 28-8) to anti-PD-L1
Fig.2 HBAD%—7v rEAVERafiex
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1 EOIMERIZH S 1 BEOMPEIRESGERZ/MIET 51=60

T/ IT7AN—T 1 JLI—DEFE
THRGAR SEAEY BPERGR Ak

1. #5

e SRV U ORI 2955 LT 2 RS
fe g PR ERIEEATAE (CTC) RSN, TN HITED
5B, IERICBWTHEREZHS TV D bt Tn
%, —Ji. 5 mm L FOHIRAND S CTC IIFAET D
Vb Tnb72, CTC ZEECRET 52 &z k
0, KR eERMIC X VA R CE D LR S
TW5b, LaL, BT CEROP EEMAREES S 1

(EpCAM) FLikZFIH U7 [ENY > 2 7 ATl
EpCAM FEELMEV Y CTC OFfifEfERIIMmimI T LT L
F 5720, [BEEOEEZERY —L & L TO CTC fifEF]
I AT AOEBUZIZE S TR,

AWIFETIZ, T/ ~T U T VOB (KA
ProkRmEfER L) AFAT L LICLY . PURHUAK
ISEFREEAL L, RFHUROFBLEDIK Y CTC % i
FCHRT D720DDF ) 7 7 A N—T 4 W E—DFA% %
HiE Lo, fhr, migsicidsRmek, Aimek, Voo
BR & o T BRI AU FAAE L TR Y . CTC Ot
Bhekz LIF D Z 1%, T/ 7 7 A 3= L MERA & OFF
HEZ S EIFCLE D TS, MR, il
PRI OME 2K T S 280 b b, £ T,
CTC LSOOI EA 2 MifaszE 2 3fl L. 2o, BEE(k
L7-HiR & CTC il OPUR & ONFA 7282 % FEBL9 %
729D F ) T 7 A RN—=T 4 LA —DRIEICOWN TS
11o7= (K1),

Anti-EpCAM antibody

Y.

Non specific blood cells

ClO,

WBC@..RBC

e ®
‘biotin .

p T [D \ U4

o Yool oy ¥

Fig. 1 Schematic diagram of the strategy to
immobilize anti EpCAM antibody on a surface with
functionalized polyethylene glycol

2. EE&

FATERAD 2B HEIC, T 7 A= kI k-
TARUVIROFEEARZER LT, 73 DR
Jx=F L7 U a—i (PEG, Mn=3000) D777 k5
BRICIZ, AEr a— b M UMiREmE A A, WkE
bkl L OVEEEEL L . Kb Y T A& ) —L
Wik 24mM) ([ZIRETHZ Ik > THRILZ 5, fill
JKCPES L CEBRIZBE L 7=,

3. R

R ERIC L 0 ERL U723kl 2, BRI R AR E
BEI%EE (JSM-7001FTTLS, JEOL) (2 L W 52 L7= & = A,
PRSI il G448 127 nm, SD=18, n=40) 723%
HILTWD Z &R SN (X2),

Nt RafxT A7 A R2ATVE RT I /K
EDORERENLT, ¥ MY EB~PEG 27T 7 b1 5
ZLENTET, SHIZ, PEG HOKMEAF L ~T EY
CEEASE, BT, BATFUALhRREMITE S Z
EDHER SN,

Fig. 2 Spongy-electrospun fiber immersed in ethanol

(left). FE-SEM image of the fiber lyophilized (right)

4. #E

7' 7 N &= PEG $HIC LV IER RS A I L. 2
. PEG K MEREDOHUREET L 5 5 7 7 A /\—FHhf
PVERICE 5 2 E MR S LT,

SE R
1)Zhili W. et al: ACS sensors, 2(2017)547-552
)SFHEE, st BRI o 2 —iF5EE
.29 (2015) .33-34

B EE
AWFZEIL. ISPS BHIFE 16K12919 DB A5 1 T FEiifd
L7zbDOTHY, Z ZIRGHOEEET,
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FEHERERI R~ DI F

INTEAER R

1. [XFL®HIZ

AT TIE, ARG e AN LAS AT RE e sE oA A &
—2X (FIB) IZFR L, Zhva ol L@ LA T
Bopid & Rt ~0R A2 B s 35, ¥
A Yy RLEH2T 7 2AF v 245 Z & T,
ZOMTFMEZUGETE B, RKRTIL, 727 AF ¥ EIR
Dl kA B & U TR BRI L TINE 2470, £
DENFDE M OWTHE LT,

2. ERAE

1, fFRLE-ZAYEY RLETHS, 77 AF
¥ OVERUTIZ FIB G & BULERIC 1 5 FE V& Ve,
T AF ¥ O, RS LY FIE, ENEN 1.8 um, 32
nm & 3.8 um Toh D, ITFEERITIT, BRGEEIHIIN T
(Z77F w7 () #H ROBONANO a-0iB) %\ 7=,
TV = LG4 AS052, EREEHN, NiP o ZITxfL
T, GIHEEEE 0.5 m/min, YJAZ 3 pm, %9 & 10 um T
=N T o7,

3. ERBERBLUBE

213, BHEEMT L& X0uEIhTh 5, il
MRNTROBETH, 727 AF x> TUHISAK
& P Lz, YIHIEEEE 130 m/min THIT. L7354, NiP
OYEID OBV RIT/NEND, —J5 REBRS: T Tk
PREIMFEI AT FROERDGE O D Z L 3bna D,

K3 1E, | KEOT 7 AF ¥ OfLiE%, I A5 1.0
um~3 pm O LSBT EOE N1 TH D, #
HIFI2S NiP D5, 77 AF ¥ MM BEER 512D
. UIHIIEENT %, NiP TIZTE - gla oo
FEENE L, BN 1L REOT 7 ZAF ¥ OFH N
B BET 2B 2D, —H, TAI=ULAGELE
FESREACIL, ZOEIMERR RN, ZHHHERT
VXEERREEREES R < L I TRHCE DT 7 AF ¥ S L
TWA LR TE 5, DLEDORER LY | AKEnTicdsu
TITEAM DT NOFFTHT 7 AF X DR EES
ZEWHRETH Y . ETHHIMFEIC K> THER T 7 A
F v OACEITZET D Z &L dbiroTz,

4. HEHYI
AHTIL, BB L TINTLEATV, £ OZRD

H FTULLLOSL VR

(@ ,Cutting edge

Fig. 1 Rake face of (a) nontextured and (b)textured
diamond cutting tools fabricated by focused ion beam
and heat treatment

(o]
o

T T T 400

’2‘ T T .
€ |A I Cu INP Z
> B Principal force | £
O 60 [ Thrust force | 7300 o
2 L | | =
i | | S)
< 40 | | <200 8
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3 | | =
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= ! | £
2 ! | o
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Fig. 2 Comparisons of the cutting force while machining
Al, Cu and NiP, at the cutting speed of 0.5 m/min

E 80 : T 400 .
£ | Nontextured I Z
= 01.0pm i | 3
O 60F [ 1.5um | | 1300 o
-8 L [1 2.0 ym | | =z
© [] 3.0 um | | "6
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= | | | ] 5
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£ 0 L . 0
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Fig. 3 Comparisons of the thrust force while machining
Al, Cu and NiP using textured tools with various distance
from the cutting edge, at the cutting speed of 0.5 m/min

EWIZOW TG LT, IR TINL A T 72356, #Hl
MRWTIOEE THIRNT 7 AF ¥ DIRBELND
ZENooTe, SIHIT, HHIMTEIC K> THERVRT 2
AF % DAENELT HZ &2 BN LT,
ABFFEIL, ISPS B FFseEmiBh & AUsE (C) GE
K 17K06108) 32 TITHiLE Lo,

SE 3
1) N. Kawasegi et al., Prec. Eng., 47 (2017) 311.
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1. [FL®IZ

FEZ LD TIREIMERIZH Y . EOFTRAGHEITK
ERBIGE DD, TNOFEIZIBWTHIETERIZ B
TUTFHIIE RAEHEILIZN, KBRS OS2 R ITAHEN
KREWZ ARSIV ELTW Y, £-RWEE~
— =R TR - BROT=4 U 7 bEENE
DEWEIEE 2R, THEZO LI RNEEZ D~ —
J1—& Ui EBRIEES D (CTC) 23EH ST,
FEHELIXINETOMET, BRI 22—
MBAFE L7z “CTC F v 77 12k 0 bR X < i 2w
TE BRI CCTC AR TE 5 Z & 2 MEs L T\ D,
AR T, AF v TOUBRBIOAKRT 2T L x v
AR KB 381T 5 FfiRi# D CTC 31 k) %47
STEOTHET 5,

2.CTCFv 7DHE

CTC F v FI3IE EOMIKIN G, ZIVETTF v 7 HE KR
ELT3mmEORENF AT L— R L-0T, E
MiZBNTIE= A M7 v 7 BMEREHOFIR (S8
LRTERFR L ADMERART | HERIEE ORME Gtk
A ZADIEEPRDY) R ERH Tz, £ TEELITRIO
WRIZEBWTTF v 7RI R 2T L, TiRA T A R
T ATHIETE D BGIIR 3L ONG21R Z 5% L7-, #HiF
EEICL T TPERENE T D AR H D DT, K
R TIZZNBENED CTC T 712D T, e EEEMERE
b D ARaHHEERE 2 5T L 7=,

ML, Fig. 1 @ EpCAM F&HL &7~ KBRS,
HCT-116 Z2MIZANSAS 7 Lz T AafH L, Hit
EpCAM FUAZ [EE LT F » 7 TITo 70, fid% Fig.2 1T

IEI100 1 %positive cell : 97.3%
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60 -
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b e — — revee
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Fig. 1 HCT-116 ™ EpCAM %35 (a)FACS i (b)&H St Blg

*1 B BRRERM N TR

NEOR SRR T SR A —

N, PEETF TORER L L, BRI G2IR T
v T REEOIEMEREE B T5 2 LN oD T, &
BT R Y ZOF -~ I TEED 5,

3. KIFEIZH T HFMEIED CTC HEL

FANATZ O CTC £ (MHREE) 1358, TEe LTk
THNRAL A ~v—H—E LU THEATE DD 5 720K
P BRE Lz (EREKHHEEESARO b L Ehi), F
kv CTC 3+ 2 = L vbh-7h (Fig. 3).
LS DIZELEBI L, A A~—D—& L TORHM
DD

B - AWFRITRIFE GREEITSY(C) : 16K08974) D)
BEZ T TebDTH D,
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Fig. 3 FfifaiIR® CTC $Z 1t

@

Reports of the Toyama Industrial Technology R&D Center No.32 (2018)



A —RXF /) T7A4AN—EEDEHDODEED T

N~

v N2 ILED

=SEEICET MR

A EAER A bE

1. [XC&HIC

tm—RAF ) 7 7 A S—CNF (%, BREDICHE LUk
ROME R E L LTHER SN TWD, T OVERTEICIT.
{bFHIRRRITVE & AR B D Dy 7T A v B —
QR RN 2RI Lo @ E R T U A P —, @
Ty b IV Bk e R FIERB S HWLND, 2
DM ITETIE, B LW TR r— A 23t
D2 MEVEICEILTZ CNF 2 /ET 5 2 L3 TE 508,
BUROBEEY = v b VLTI, BRI & 2 ELLE
W L2 AUE, H TRk S 472 ONF 2T b 7o Tz,
ZAUZ. CNF OQER = 2~ OHHINZEZAY Y | 5 F#PE A
WEDZEITD,

Z ZCABITE T, AEEFIEOREE R KD Z & T,
Z DEFER ORI & AR 53 D3 70  BIAEED @ i
ko> CNF OELZ B B9 | it O figi] & 2B O R
AT o7,

2. ERAXEER

At A ¥ ) <32 HIP-25001 & VY, J AL &k
RT2Z LT 2/ ERE Xy BT —2 3 VA
THREEICTDHENTE T, TO AvEHNTRL
11— 2RO RRENR 2 WU L, CNF Z2/ER L 7=l 27~ d,

B 1iC, BBt m—Z R E | 200 MPa OFESTE
T1EWE L= e — AR O 57T, HVME
FIAHE R C, BRI TH D, Mttt rm—
AN R 2 ERH DAL, REBOB D \WES IR
R 7y A s LT D, fERD 7 ATk, ikt e
— A% L TV D DN, RS0 237032 0 5o T
WHIKRETH o7z, FAUTHE LT LW ATk, e
135 7 v OIEF TN B v — R Tl S, %
DRIFJEL T, T/ 7 7 A 73— & B2 O E A ]
BRI TV, EOIT R Np & 20 B T2 &
2 1R T X 91T, HERD S DIL, RIS >3 % < Bl
EENDHDITHRT LT, B LW ZIVIEHRIBIE 2T &
A ETRL Trole, EORER, 15 0N T IREBIROREE 1%
L REL o7,

X 312, fReA A 72 CNF & 4% 0 A CUh 70y CNF
® SEM §a 13, i34 DA TORWEGAITIE,
HIHEHEIRIZ 22 &3, —E828 RV E DS R BRI I 7
S TWDHE L AFEL Tz,

1B RS- MSAETEATAR *2 Bl b0 AR

BT SFH R E
b
(a) Initial (b) ConVentionaI (b) New

Fig. 1 OM images of cellulose particles treated by jet

mill process with various nozzles at Np of 1

(b) New
Fig. 2 OM images of cellulose particles treated by jet

(a) Conventional

mill process with various nozzles at Np of 20

(a) Low fibrillation

(b) High fibrillation
Fig. 3 SEM images of cellulose particles treated by jet
mill process with various nozzles at N of 20

3. F&H

J ZNVORBICEVEEY = v b I VEEEOEMEREL
MWAMRE ThH o7z, TOEEEIL, BLr— R L THER
(i MIERRMERE 2 s LTz,

e
RIRFEI LA A RERRANS B
DB EZT = b DT,

WA E BN R A 4

S5 3K
1) Satoshi iwatsubo,”Morphology of Cellulose Nanofiber

Treated by Wet High Pressure Jet Milling”, The 4%
International Cellulose Conference ICC2017, pp.252 (2017)
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WAETYIA s —

HERAHT LS5 DgERER L X —

K LA
TEPR AR

BIIRFRSUEF BfiB—, A-PLUS A1) 11554

1. #8

3D Y HIIREEINDT VXN DS HFO
BRI EESENE AR > U787 Ze i &
Epof OABLRTRE L 72 o7, ZAUTEED, AT S
DT A TTRT YA OHEEMNI D TE 2% &
E BT, FRCTBII SRR I SEE 3 5 2 & THiT- 72
MEALEZAT 9 D3V AZANAHRDHNTND,
AHFZEIE, Ak ORE < AnHt TR OFE BT 2 42
THI LA, FiRT X VINLENN Th 28R
Additive Manufacturing(AM)$77 & | HUG{RHE L22D—D
Th 2 E MR I T DA, Bk, WFEE, AfHTED
Tk N DR & i 55 < BFERI 7R IR D2 & OFfim G %
KV, FHLWMIEAE A B A=z 0-3< 0 ek
DRIMZHIETH DO TH D, HiHE VClE, Cu-10 mass%Sn
Lo g Yl Pl b ey A NS STp RS v 7= S L g
ERBEERAOEBEMICOWTERE L, £ &

J& AM TETARIZ 3 DARHER 72 2 I TOBESRGRED & |

BLROFI & F AN L~V T TN ARETH D Z &
R U, ACik, H04)E 3D S0 S 5
DIERIZHENT T, Cu-20 mass%Sn D EZFEEAAD 4R
FHAE & BRI R A EICOWTHET S & &b, &
JB& AM DGHE L2555 B~ OIS HFFINC DN TR T 5,

2. IR
2.1 Cu-20 mass%Sn &N <&@ s N8Ik S
-

Cu-20 mass%Sn #HER Cld, $HERFOEREIRFE T a
WKL ERBUEEY TH D & Fl(CusSnin) D IEHTRERE A H
TR E LOBREND Z Enmb WD, 20D §
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F— U — K : Additive Manufacturing, #i 2 X&5-4(FH, 7 v X), BUWLE, B TE. T A~

Development of Additive Manufacturing for Copper Alloy Materials Supports New Product
Development of Local Traditional Industries
Toyama Industrial Technology Center ; Takafumi YAMAMOTO, Junji SUMIOKA, Tomoaki ISHIKURO, Kiyokazu HIMI
Toyama Design Center ; Takaharu HIRANO, Emi YOSHIDA
University of Toyama ; Takekazu NAGAE, A-PLUS ; Shigetaka AIKAWA

In this work, Selective Laser Melting (SLM) method using bronze powder material was investigated toward the technique
fusion of cutting-edge Additive Manufacturing technology and traditional processing method in the local traditional industries.
The SLMed specimens of Cu-10 mass%Sn and Cu-20 mass%Sn was obtained with a relative density of above 99.0 % by
optimum SLM process conditions. And, the microstructure of dense SLMed specimens were investigated and discussed by

microscopy and X-ray diffraction to obtain the basic metallurgy characteristics.
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Application of Polymer Microfluidic Chips to Ion Chromatography

Material Technology Section; Takashi OHNAGA  University of Toyama; Shigehiro KAGAYA

Polymer microfluidic chips we had developed so far were applied to ion chromatography. The chip was evaluated as a
separation column in a flow system of ion chromatography and confirmed to be available for the application. However, the chip
structure was shown unstable for reactions to introduce functional groups for ion capture into the chip and therefore we are going
to modify the chip material and chip assembling method to satisfy requirements of the column use.
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Development of Nano-Structure Fabrication Technology Using Cellulose Nanofiber Transparent Paper

Evaluation Engineering Section; Hiroyuki TAMBO and Satoshi IWATSUBO
Machinery & Electronics Research Institute; Takashi TERASAWA

Preparation of indium tin oxide (ITO) thin film on cellulose nanofiber (CNF) paper has been investigated to form

transparent conductive sheet. Initially, the CNF suspension was drop on Si mold treated with fluorine system coating agent and

was heat at 50°C followed by lateral hot pressing for 15 hours. The press was carried out at the temperature of 110°C for 1 hour

without interruption. Then, ITO thin films were deposited on the CNF papers by a magnetron sputtering. It was found that

when the RF power was decreased, the transmission spectrum period of ITO/CNF sheet increased and the sheet resistance of

ITO film decreased. The XRD peaks showed the formation of polycrystalline ITO film on the CNF paper.
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Development of Selective Laser Melting using High Melting Point / Processing Resistant

Powder Materials
Material Technology Section; Takafumi YAMAMOTO, Tomoaki ISHIKURO, Monozukuri R&D Center; Kiyokazu HIMI

For the purpose of development of additive Manufacturing for high melting point and processing resistant powder materials,

laser irradiation conditions were optimized for densification of specimens fabricated by selective laser melting(SLM) using pure

tungsten powder material. As a result, SLM specimens with about 95% relative density were obtained. At the inside of the dense

specimens, defects caused by gas porosity or lack-of-fusion and solidification micro cracks were included.
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Multilateral Utilization of 3D-Printing for Traditional Industry Support
Material Technology Section; Junji SUMIOKA, Takafumi YAMAMOTO, Evaluation Engineering Section; Dohiko TERADA

The business of traditional industries in Japan has been performing poorly every year, this is the same in Toyama prefecture.
It's necessary to add high extra value by development of a new product, high-variety low-volume manufacturing items and one
piece product about copperware and lacquer ware in Takaoka. "Kouzo-Takuri" is an important process in the manufacturing
processes of Gokayama Japanese paper "Yukyushi". This process is done by hand of senior citizen's beyond 90 years old at the
moment. There is necessity which mechanizes as soon as possible and plans for automation. Therefore, we utilized the

3D-printing multilaterally and supported the industrial field of the copperware, the lacquer ware and the Japanese paper.
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Surface Modification applying Composite Resin Powder
Processing Technology Section; Shuichi TAKAMATSU"!, Material Technology Section; Junji SUMIOKA™!, Tomoaki ISHIKURO"!
Laser printing was performed using the composite resin powder made from resin(PA12) powder and nickel powder for
the purpose of giving conductivity on a resin plate. As a result, it succeeded in coating on a resin plate, and conductivity was

also acquired. As functions other than conductivity, laser printing of a thermochromic pigment was performed for the

purpose of giving thermosensitivity. However, it was impossible to fix thermochromic material by laser sintering.
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Joining of Al Alloy with Resin by Laser Process

Processing Technology Section; Takaaki SHIMIZU, Shigeki KAKIUCHI
Monozukuri R&D Center ; Hideki YAMAGISHI, Material Technology Section; Tomoaki ISHIKURO
It was possible to connect Al alloy with PET by laser emission to Al plate. When Al plate was emitted laser beam, it gave
off heat and PET was melted and connected. When PET plate was emitted 100W and 150W laser beam, it was melted intensive
and carbonization. At first way, it was possible to connect by 1kW to 3kW laser beam, 4kW laser beam pass through plate and
carbonized PET plate. Connective strength is evaluated tensile shear load. It increase by emitting times and laser power. It was

more than cemented piece.
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Study on Monitoring System of Living Conditions Using Mobile Devices

Evaluation Engineering Section; Yoshitoshi TSUKAMOTO and Katsuhiro SASAKI

For support of home health care, the system using smart phone as a relay device was developed. The function was the

registration of the blood pressure meter with the wireless communication in a remote database. This system can automatically

register additional data, such as the room temperature and humidity using wireless sensors. The data for the health care support

will be able to share by using the remote database connected with the internet.
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depth on maximum tensile shear load of Al-Cu lap
joints (R=2500 rpm)

(=]

Fig. 5 Cross-sectional observation and EDS analysis
of Al-Cu lap joint (R=2500 rpm, v=50 mm/min, d=3.2
mm (PL=3.0 mm))
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Fig. 6 Cross-sectional observation and EDS analysis
of Al-Cu lap joint (R=2500 rpm, v=200 mm/min, d=3.2
mm (PL=3.0 mm))
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Development of Bonding Technology of Aluminum and Copper Alloys by Friction Stir Welding

Processing Technology Section; Shigeki KAKIUCHI, Takaaki SHIMIZU,
Monozukuri Research and Development Center; Kiyokazu HIMI, Hideki YAMAGISHI, Masaru SATO
Central Research Institute; Shogo TOMIDA

In this research, dissimilar materials joining method of aluminum and copper by friction stir welding was investigated. The test

materials used were A1050 aluminum alloy and oxygen-free copper. In the case of using a tool with a probe length of 3.5 mm, burrs

of Cu were formed at the boundary between the upper and lower plates. It is considered that these burrs become a factor in hindering

the filling of Al and make cavity defects. On the other hand, when using a tool with a probe length of 3.0 mm, it did not bond on

conditions with low rotation speed and high welding speed. However, when a tool with a probe length of 3.0 mm is used, the

protrusion of Cu burrs became smaller. The cavity defects also showed a tendency to become smaller. The maximum tensile shear

load was approximately 8 kN, in the welding conditions with R=2500 rpm, v=200 mm/min and ¢=3.2 mm.
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F—U— N HEmig, . [, SRRk, 7 — 2 A
System for Status Detection using Unrestrained Sensor

Evaluation Engineering Section; Katsuhiro SASAKI, Yoshitoshi TSUKAMOTO, Satoshi IWATSUBO,
Machinery & Electronics Research Institute; Naoki KANAMORI

Noncontact sensing system for detecting reciprocating motion such as chewing was constructed using a depth

camera. Data processing algorithm for detecting the distance variation of jaw was implemented, and the number of chewing

was measured in real time. The fundamental performance of the system was confirmed.

LR R 7R 2 2 — 75 No.32 (2018) 43



RABFRIEFERODBERAMEANDILFERICET HH3E(2)

DTN LR —*!

1. %8

AME, AR R 7R E LA BRI D, fRAE]
REZR ARG S LCHIfFSh, TORDFIHEZ B L
WFFEDEFITHED BTV D, FOAROBIRRLSY « Wi
WD TRl 1, Eihmon Yy L EHEOT L E Y
mETHBES D, B3 A 7 HOREE LTHF
WHDHH, T LB AMITRER DSl 72 Bk O FsAl &
LTHHESN TS, aelz) ofEbid 7T LE Ul
DEFSL - ER - TH DB, e s b =&
7= OBFE LD £ D HEA TR,

o- ER RS L@ IMEfE L S DO & DI,
AT H VT AT RRb 5D, horgryy K (HiE)
BROFDZGTHV LA a— vy ") — Lot
FERH 7 LT AT REfRRB LT, TENICA
RENTWD, B 7+ Lo TATE RE—KIC o-E%
CETIRFUMLTELND a-ERX AT R, A
AP A A EH SR T 2 Z LI KV BRSNS,
(Scheme 1) WEAEEIT o- B0 o A3 2 ROFEMEAKIZHONT
BEtL, B 74 LT NAT & RS 2553072 filist
ZRMUEE Lz, [1] AFEIL, ae-EX DT RF AL
IZOWTHET L7eD T, EDOFRERIZOWTIET 2,

o)
IHRE L Rt ~\{f§/«7
/
o]
a-ER a-ERXRVFFIFR HhoITHLUTFILTER
Scheme 1
2. EE&

o- B R ETRLEICEE D U, PTE DIREE TR L TV 5
LA, TINALL filE, 35%aEER KRR Z AN Z
FitnadT o720 FOGRB I a- B R4 F 2 ROIRIT
HAT v~ 7T 758 L 0RO,

3 REREER

AFL B YA Y L= AMTO) & 5 GG B
WL, SEIL KRR L LTA L7 4 VD= RX
LB AR, EIE ORI % 2 LS S TEY

B R NLSRQUE: ¥ = $53 0k

Tex bEDORIGE S HIZEEIFIET D HiEEZRRICERE L
TW5, [2] A1EIE MTO il F 7z o- B R DR F
AbDFE b AT ST,

MTO fillfz VN TAH L7 ¢ VA E =R X AT DER,
B DUERY T Y — VB ININT D & ROGMEE S 1
HZENMBNTWD, £, ZNHERINT 5 Z LT,
R LTz R XY R L= A/ A AFEPEIC L0 K
IREINDDOEIHTLRGHD, LInLRRs, R
BETRX Y ROYETE, ZHTHIKSRSHEST L=
R REEMET L TLE DN, HAIIRISRIT 1-4
FNA K —(1-Melm)Z W% Z & TREETR
X RONRZIFFIH TELZ AR L, #ELT
W5, Rloa-ERAF Y RIIRLETRFT RTHIY
BUGRIZ 1-Melm Z WAL TIHR E DK IRDES T
L, VA= PERLTLE I,

ZIZTET, USERET DIIFE LTE T Yy —L
HOVY Vv, a-BR ATV RO MRE NI U
F & LT 1-Melm % MTO filf & 2 T SOMREERR
DIFIOFEREIC X 0 fBEEMEC & < BUNEWD S 5 )W
L7

0-E R AZKE L, 0.02 mol% DAt A F N THSIn i

100

a-pinene oxide / %

8 12 16 20 24
time / h

Figure 1 MTO-Catalyzed Epoxidation of o-Pinene

a-Pinene 20 mmol, 35% H,0, 24 mmol, MTO 0.004 mmol,
Py or Pz 2 mmol, 1-Melm 0.2 mmol, at 15°C.
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Table 1 MTO-Catalyzed Epoxidation of o-Pinene?

Entry MTO / mol% 4-MePz / mol% 1-Melm / mol% Time / h Conv / %° Yield / %°
1€ 0.02 10 1 24 93 93
2 0.1 5 0.25 6 >99 >99
3d 0.2 10 1 2.5 >99 >99
4 0.2 10 1 2 >99 >99
5 0.2 10 0.5 1.5 >99 >99
6 0.2 10 0.25 1.5 >99 >99
7 0.2 5 0.25 2 >99 >99

a) o-Pinene 10 mmol, 35% H,0, 12 mmol, CH>Cl, 1 mL, at 15°C. b) Determined by GC internal standard method.
¢) o-Pinene 20 mmol, 35% H,0, 24 mmol, CH,Cl, 10 mL. d) CH»Cl, 5 mL.
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Optimization of Methyltrioxorhenium-Catalyzed Epoxidation of o~Pinene

Processing Technology Section; Shigekazu YAMAZAKI

Optimization of reaction conditions of methyltrioxorhenium-catalyzed epoxidation of ¢~pinene was examined. o~Pinene
oxide was obtained quantitatively by 0.2 mol% MTO with 1.2 equiv 35% H»0O, as the oxidant, and 5 mol% 4-MePz and 0.25
mol% 1-Melm as the additives, in CH,Cl, at 15°C within 2h. At catalyst concentration of 0.02 mol% of MTO, the conversion

at 24h was 96%, which represents the turnover number of 4800.
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Study on Techniques for Suppression of Electromagnetic Noise

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

A simple improvement of the open stub EBG structure formed on power/ground planes of multilayer printed circuit boards

was studied. The following results were obtained with the help of FDTD simulation; (i) most club-shaped open stubs did not

work as expected from the transmission line theory due to unwanted coupling, (ii) there was club-shaped one which exhibited

the same level of the lowest X-point frequency and the wide lowest bandgap compared to those of conventional ones.
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Development of Supporter around the Hip Joint with the Function Considering Muscle Load

Product Development Section; Miyuki NAKAHASHI"!, Production Technology Section; Ryoji KANAMARU™

The purpose of this research was to develop comfortable supporter with a waist support function, such as reducing the muscle
load. We clarified the effect of supporter wearing on muscular activities using electromyogram analysis during standing-up and
sitting-down movements and walking. As the results, the wearing of a supporter with the belts on the hips, bottom and gluteus
maximus reduced the road of hip joint muscles and respiratory function.
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Development of Movable Body Reproduced Body Shape

Production Technology Section; Minoru UENO and Akira URAKAMI

For sportswear and corsets, "relaxation" and "fitness" that do not disturb the exercise are required. Adjustment of pressurizing

force of clothes is actively used for improving physical exercise function and reducing fatigue. Because the body shape of a

person varies according to exercise movement, it is difficult to objectively evaluate fitness and comfort. We developed a body

that can change the dimensions that can reproduce individual body shapes.
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Table 1 PU O#ikiER

Mn of Mn of

Entry PCL PTMEG Mw Spinning
1 2,000 — 53,761 poor
2 830 — 31,386 excellent
3 530 — 66,257 excellent
4 — 2,000 32,622 poor
5 — 1,000 68,941 good
6 — 650 26,833 good-excellent
7" 530 — 38,271 excerent
g2 530 — 23,573 most excellent

1) short reaction time  2) MDI/PCL/1,4-BD = 3/1/2
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Molecular Structure and Physicality of PU for Nanofiber Production with Excellent Productivity

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

It was found that the smaller molecular weight of the polyol between urethane bonds give the better spinnability for the PU

synthesized in this work. It was possible to obtain PU having excellent mass productivity by reacting MDI / PCL-Mn 530/ 1,4-

BD at the molar ratio of 3/1/2.
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Study on Cellulose Matrix Moldings

Production Technology Section; Norimitsu SANAE and Ryoji KANAMARU

In order to prepare cellulose matrix moldings using the cellulose nanofiber aqueous dispersion, dehydration conditions of the

10wt% aqueous dispersion were examined by the filter-press method. As a result, it was found that the influence of the applied

pressure was very large and the higher pressure was better. Further, it was found that both the bending strength and the elastic

modulus of the plate-shaped cellulose molding obtained from the aqueous dispersion were equal to or higher than those of other

general purpose resins such as PP, PMMA.
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Development of the Human Body Dummy to Evaluate the Sportswear

Product Development Section; Akira URAKAMI, Minoru UENO and Miyuki NAKAHASHI
Central Research Institute; Masato MIZOGUCHI

For the sportswear behavior analysis when exercising, and the body load measurement when a wear is put on, the precision

imitates expensive body motion of correctness and reproducibility by mechanical motion mechanism, and has to detect motion

resistance by the difference between the subtle dough characteristics and wear shape well. In order to get basic data for a

sportswear design, the human body dummy which can reproduce basic action of shoulder joint, and with detection functions of

the joint torque when exercising was developed.
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72 5 100 100 -
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Development of Sheet with the Deodorant Effect

Production Technology Section; Megumi MAKIMURA™!, Norimitsu SANAE™? and Ryoji KANAMARU"™

The person who worries about the smell became a lot. Needs of deodorant are becoming high with that. Therefore I

impregnated charcoal and washi charcoal with cellulose nano fiber and urethane foam in koa. I made the sheet with the deodorant

effect which could break a life bad smell. I assumed the use in the scene of the everyday life and did the deodorant examination

for life bad smells. As a result of having evaluated the deodorant effect of the sheet with the deodorant effect which I

manufactured quantitatively, I knew that there was a high deodorant effect.
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Fig. 1 XRD charts of thick films fired at 1200 °C for
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Fig. 2 Relationship between amount of K2COs
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Fig. 1 XRD patterns of BNT-BT thick films
prepared on (a) Alz0s and (b) MgO in temperature

range from 25 to 350 °C
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Fig. 2 P-E loops of the bulk ceramics at 250 °C

and thick films prepared on Al,O,, YSZ, and
MgO ceramics at 300 °C
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F—U—F: <A 70 v 7 DLD, ¥A X5k

Development of High-Throughput Microfluidic Device for Rapid Particle Separation
Electric Engineering Section; Koji TAKATA, Yoshiyuki YOKOYAMA
Toyama Prefectural University; Kaori YASUDA, Gunma University; Takehiko YOKOBORI,
Kagoshima University; Tsuyoshi SUGIURA

The method to separate particles by size has a potential to be used in many applications such as cell separation, functional
particle separation, etc. In this study, we developed microfluidic devices which could be used for high-throughput size-based
particle separation. We carried out separation tests using blood and cultured cells, and showed that the cells were rapidly and

successfully separated by our microfluidic chips.
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Application of photosensitive nanofibers to electronic devices

Electric Engineering Section; Yoshiyuki YOKOYAMA, Yuichi SAKAI
Nissan chemical industries, Ltd.; Takahiro KISHIOKA

In this research, we have attempted to form a new transparent conductive wiring pattern replacing the conventional ITO wiring

pattern. Initially, the photosensitive nanofiber sheet composed of meshed nano-network structure was fabricated by electro-spinning

method and was photo-patterned into arbitrary wiring shape. Next, by

using the obtained wiring pattern as an etching mask, the metal

thin film on the flexible film was etched. Finally, by dissolving and removing the nanofibers, we tried to form a transparent wiring

pattern having conductivity.
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Fig. 1 Shipment volume of tulip bulbs in Toyama

prefecture
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Fig. 2 Shipment volume per unit cultivated area of tulip
bulbs in Toyama prefecture
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Table 1 Number of images of each virus disease

WoRE |BEEESA 70 RBER | e
(ftEZ 0) | R R | mi ke T
158 9 | 354 | 414 i 36 | 900
165 126 | 384 | 474 | 36 | 1020
171 138 | 408 | 504 | 42 | 1092
185 120 1 360 | 450 i 30 | 960
209 126 : 372 | 468 : 30 | 99
&3 606 | 1878 | 2310 | 174 | 4968

(a) healthy

(c) streak

(b) mosaic
Fig. 3 Image samples
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Table 2 Evaluation results of the prototype classifier
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1) EILRE2SER L7 50FE: http:/www.pref.toyama.jp/cm
s sec/1613/kj00014132-005-01.html.

2) &I IEBATERES: http:// http://www.pref.toyama.jp/sect
ions/1015/lib/survey/index.html.

3) &L EMOKER G B v & — R EHFERT
http://www.pref.toyama.jp/branches/1661/ennken/databa
se/symptomdatabase/manualV1.pdf.

4) <)t Bk BAFTEa, 43 (1995) 17-24.

5) A. Krizhevsky et.al.: Advances in neural information

processing systems (2012) 1-9.

F—U—F:Fa—Uy7 B ==2—FVXy U= FREOH, BEEEY A 75, HhlE

Disease Judgment of Tulip Based on Camera Image

Mechanical System Section; Naoki KANAMORI and Hiroyuki TSURITANI

Tulip is a prefectural flower in Toyama Prefecture, and its bulb is a major product in the prefecture. In cultivation of tulip

bulbs, it is very important to quickly discover and eliminate abnormal appearance due to virus disease. An algorithm was

developed to discriminate whether two major viruses are infected or not by using the camera image of the tulip being cultivated.

As a result of examining the performance of the classifier, some discrimination performance was obtained. It was found that

creating a classifier according to the degree of growth of tulips leads to an improvement in performance.
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Fig. 1 Specimen image under 46Hz vibration
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Practical Application of Vibration Analysis Technology Based on Digital Image Correlation

Mechanical System Section; Hiroyuki TSURITANI, Toshihiko SAYAMA, Naoki KANAMORI
COSEL Co., Ltd.; Yoshiyuki OKAMOTO
Toyama Prefectural University; Takao MORI

In this work, we tried measure the frequency character by digital image correlation. At first, the beam made by rubber

sponge was vibrated by vibration tester and recorded to video image. The vibration was measured from the video image by

digital image correlation. In the result, the primary resonance frequency was clearly detected.
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SE 3
1) Kim ez al. ACS Nano 2013; 7(11): 9975-83.
2) Kim et al. Nano Lett. 2012; 12(7): 3587-91.

F—U—F v A 7 BT A A, DDS, KT

Study on Preparation of Nanoparticles for Drug Delivery System
Electric Engineering Section; Koji TAKATA, Yoshiyuki YOKOYAMA
Central Research Institute; Hiroyuki TAMBO, Toyama Prefectural University; Tatsuya MURAKAMI

High-density lipoprotein nanoparticle has a potential to be used in drug delivery system. We tried to develop microfluidic

chips for large-scale production of high-density lipoprotein, which could be reconstituted by rapid mixing of lipid and protein.

We prepared silicon mold by micromachining technology and prepared plastic chips by injection molding. We carried out rapid

mixing test using developed prototype, and showed that microvortex was successfully generated in the chip. Moreover, HPLC

analysis of the output indicated the possibility that high-density lipoprotein was formed by the chip.
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Fig. 1 Plane view of the Microwave processing system
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Fig. 4 Cyclic voltammogram of air electrodes
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Fig. 3 Auger spectra gchf processed Graphite SE R
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3.2 BEFRiETT - FRAEMOFHE pp.100-101
S MBRDREFRIE L « B D 7 F 7 % Fig. 4 1T~ T, HTHIE, FEFAH TP6146390 B2 (2017.6.14)

RIFRD 75 T 7 A b2 2255 TlE, K& 7eliksk
F—U— N ZKEM, CREM, v 7R T A 2K, <A 7wk
Study of Air Secondary Batteries Using Magnesium Alloy
Electric Engineering Section; Eiji HONBO™! and Yuichi SAKAI™
Rechargeable air electrodes were studied for air secondary batteries using magnesium alloy. Air electrodes consist of graphite

powder and LaMnOs synthesized by citric acid complex method as a catalyst. Graphite powder was processed under

microwave in N, atmosphere. CV curves were observed, and the air electrode using processed graphite was improved OER.
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Study on Vibration Characteristics of Ultrasonic Welding

Mechanical System Section; Toshinao HASHIBA™!, Naoki KANAMORI™', Toshihiko SAYAMA™?,
Central Research Institute; Tomoaki ISHIKURO™

The aim of this study is to clarify the mechanism of failure to join at specific positions in ultrasonic welding between aluminum

and stainless steel. Junction energy and vibration of fixed material and ultrasonic horn while welding were measured. As a result

of the experiment, there was the position where the junction energy remarkably decreased on fixed material, and magnitude of

vibration of fixed material considered to be related to vibration mode of fixed material was significantly reduced at the position.
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Interface Control Technology and Improvement of Reliability for Organic Thin-film Solar Cell
Electronic Engineering Section; Takashi TERASAWA, Eiji HOMBO

Organic thin-film solar cell (OSC) has the problem of material that the constituent material is limited to specific one and the

problem of ensuring reliability that OSC initial performance cannot be sustained. For the purpose of enhancing the conversion

efficiency of OSC, development of new hole transport material and investigation of cause of OSC characteristic deterioration

were made. As a result, it was found that polyaniline (PAn) can be used as a hole transporting layer, and structural change of

the active layer induced by heat invites deterioration of conversion efficiency.
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Study about High Quality Surface Shape Measurements with Non-Contacting 3D-Scanner
Mechanical System Section; Tsutomu YOSHIDA, Naoki KANAMORI, Toshihiko SAYAMA,
Machinery & Electronics Research Institute; Hiroshi SUGIMORI

In order to survey the properties of measurements with 3D-scanner and acquire the optimal measuring methods, this research

has been carried out. Surface measurements of glossy steel surfaces with 3D-scanner have been considered to be difficult to be

operated. However, the new 3D-scanners that have the efficacy to measure glossy surface shape, named ‘non-spraying measuring

method’, have appeared these years. Therefore, the new measuring method was scrutinized using steel flat plates those surfaces

were machined by various methods. Mirror surfaces were verified not to be measured by the method, however, ground or cut

surfaces were confirmed to be gauged in the intrinsic conditions by it.
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Table 1 Measured temperature of PTC heater when the
set temperature was 40 °C

Measured temperature (°C)

Before test After test
Damp Heat 38.6 36.1
Heat cycle 39.1 37.9
Salt spray 40.8 42.2
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Fig. 2 Crack propagation process in the solder joints.
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