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Power Generation Performance of n-structure Thermoelectric Device
Using Silicide Thermoelectric Materials

ARz =T i1 Emaw
Tomoyuki NAKAMURA Kazuya HATAKEYAMA Masahiro MINOWA
XF#EE fRE B mEE®R
Youhiko MITO Tsutomu ITDA Keishi NISHIO

I TdH 5 300 ~ 600C DPEE A HRNFIHCTE ZBBEAMEY 2 — VORMEER T 720 BEMEHE, n
12 MgSi T, pAUC MnSi, EFE#BEIRL. TRH5D Y)Y A FROBEMEL, BEMHEIEEICH ) H
AL BN W FHEFE L TWd, FRLZ 2430 1 BIE Y 2 — VIE KA T 600C OB & KK
10C OB ASE B ARWE Lze ZOKE, BMEEIZ32 VERDRKEINZIOW LR o7, HIE
JEIZ, 23 kW/m? & 7o 72,

In this study, we fabricated the thermoelectric power generation module which could apply the waste heat of middle
range temperature (300-600C ) effectively. We selected the Mg,Si as n type elements and the MnSi, ,; as p type elements.
Characteristics of these silicide based materials are non-toxicity, lightweight property, and comparative abundance
compared with other thermoelectric (TE) materials.

The thermoelectric module consisted of 24 pairs of p-fype and n-type legs. The open circuit voltage was 3.2 V and the
maximum output power was 3.0 W at a heat source temperature of 600°C and a cooling water temperature of 10C in air.

The output density was 2.3 kW/ m”.

1. & U & &

WA, TRV F — G R OALE R L ERIR IR L 2 & D BREL]
EPEIMEL TWd, 2O &) REEZEHT 5 Hiko—
DL LT, A EEERTANF —ICEMWT 5 LT
XLBEBEENEH SR TV D,

#EFHE (Thermoelectric generation) 1%, T LI ¥
—AEEERATANVT LT LI LN TEDHMTH
b0 F7z, BERIZCO, FAZP L) — v 358
JETH 5

BEMFE LT, BiTe ® PbTe & &3 MR E V. L
ML, BERAMOBN2SHEEIVNS L, FEREROME
HEDEE 2 ) A FRIEHZED TS, LTI,
PIHA FRTEWEREY AT S MgSi Mtz Hvi-o=
L7 EY2—)V (Uni-leg module) @Y 2 2 7 BIE
T2 — )V Tk MgSi &L BRIt TH % NaCo,0, ZHlAL

* W31 KDE #hati&td
* BURER AR

bELZET 2= VOMERHL VY, £z, ThE5OMH
T AV = A < BRI L 237w 300 ~ 600C
OHSHEBEH T 5 2 E AT E Bo RIS PEBI B
R TEICE <, S B TId 500C DL Lo [k
PEBAL CAFAET 567

ARETIE, 300 ~ 600C OHRIBPEHIHETTE 2 EY
2= VOMER % R ATz, BEME L L QKR A E & 2
DORBEMEAMN M F & LT, MgsSi & MnSi,., ##EIRL 72
K17 9— 20 8%ERT, 79— 27K 3HERER T 10
XA NVETIHAET HICHEOHFAE T ERSTELZDO
Thbo AMEHISI Z T8 Lz Mg, Mn TR S
LMECYZ I — 27 ¥ud 23 H (S) 8 FH (Mg)12 % H (Mn)
b
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x®1 75—-7%

JIEfL TR 77—
1 (0] 49.5
2 Si 25.8
3 Al 7.56
4 Fe 74.7
5 Ca 3.39
6 Na 2.63
7 K 2.4
8 Mg 1.93
9 H 0.83
10 Ti 0.46
11 Ci 0.19
12 Mn 0.09
13 P 0.08
14 C 0.08
15 S 0.06

2. BELTWE 1L

r WBELIREY 2 —VOFETIE, p MpEk oM
BARD 2HFHOMB D LR SN D, KFETELHICHEY]
WCBOZ LX) n BE Rt ThooHETIE, £TH
FICIEEDPE L L EREBEINVEAET L, TOBRIIE—
Ny ZHRLEIPIEN TS, ZD720, BEEHRED 2 —
WVIFHHEZMEL, b9 —HamHds2 L THRFICRE
ENEURBEEIT)ZENTE D, RILICABEREY 2
—VORBXXEZIRT,

1 BETWEY 2 - IVEKXE

3. YUYA FRFHREFM

MnSi, FT11%, &y P L AETHER I BERG K%
i L7 Sb F=7 L7 MgSiFZTI&, ETT XA~<8E
ki (SPS) THEREINFZT2/HA L7,

BETFOREREE, REPERL S 600T T ToHiH
TE =Ry 7 B EERIBELZWE L7z, E—Xy 74R
B GHATREAD 72 ) AT LHRENTH D, MEXA
7 B4R R20011 2 78 AR P 2 2 18 2 U 720 ) A 2R
X ) FEFoH RS (PF : power factor) Z5H L7z, H
NRTF-L RN TEENLMET, HAREAE L) OFHE
BIICHET 2, WEHREE21I7RT o MnSi, £T0
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HJHF-1% 600C THRAMHE 58% 10" W/mK® &7 ), Mg,Si
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THESD 1 —JU{ES!

TV 2= VEERT LB, MnSi, SRS ERE 0%
HGUEM EZIEL720ICHEARTIINID - E LTV, X
BITAUAT Yy 20> & %L 720 MgSi FFITME T
T ARBAEEICL D Ni AR SN T ET
A L7z, RISICHTHEERT, FH1ERE, WHET
EDH 30mmx30mmx76 mm' & L7z,

INHDOFEFEHNT2UMN—T ATV Y g BEY
2= VOBENEERIT o720 FRLEY 2 -V OHHEE 2
WRT . FREY 22— VOMBIEEZRK41IRT, €Y 2
— VIR ET TNV I FEEREH I R A X, 33
mm x40 mm X0.65 mm' & L7z, AgRX—Z b THEM Y
— U ERAZY—=VHRIL, #08% =2 EIZ Ag T —7 (02
mm') DT T Ag M A 7V I F RIS L 72,
b —HoLiEMIZ Ag T —7 (02 mm") ZMHEH L7z
EHICHT 2 ET O EERIL33% L o770

FT LTV 2 — VMO EEREMR & OB, KR
HIMEREGLIZ AgR—=ZXA M2 Lz, EV2—=VD
AT, N, FHR (4% BRFE) HT600C x2h & L7z,
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X3 EVa—-IEAEF

x®2 EVa—IuEHE

APFHER - B F4X
p MnSi; -5
=T - 3.0 MmXx 3.0 mmX 7.6 mmt
n Mg, Si
BB Ag 0.2 mm!
EAR AlLO, 60 mmXx50 mmx 0.6 mmt

4 ED21-IEBEE

5. BMETED 21— JUVMRESHE

fERL72EY 2 = VORERKEOE Y 2 — VNTIRGUE,
— e 7% 4 SIS K D L7z,

BV 2 VORI, B KGe -1 2 ICE
Va— VERPARAMR, WMEEEDTH I LTI DEL,
B EHRL, b—bFY U222 10COREHR L. EY
2=V DTNV I F B E FREE L, AR Ag B
te— v ryroffifgreN b)) a—rTA (10
mm') ZAZ, BMEITE ZL S 2055 W% W
L, EVa2— VoW %FHi L7 72, 600CETo
MR LHEZ 5 BT 720 BBy T4 ¥ FHEOEHE
R,

5 EYa—IJVBIERR

6. B ¥ #& R

FIMEFOE Y 2 = VONIRIKIIZ 043 Q L o720 %
FEFOEPRENED SFIH L 2EFDADEY 22— VDK
3033 QE%b, SOZENLEY 22— NVHDETFD
AroHPT (RS T & MM OBEIPL) 12 100 mQ 7
3% RICEY 22— VOWITMEREREERS B6I1IRT,
BRI 600C ICBWTHIREEIEX 321 V &Aooz, K
HIZ 299 W &7 o720

MR LMERREEZR 7SR, MEDWTIEICEY
2= VONEBIEPIAS EA-L, s L7z,

L 600 C AR 10T & L THLEZ 590C (12 B 5 B
BEEGETFOE—Ry 7 EBPOH LT 5L 43 V &G
BENDLT-D, EBOZETIZOVREEIT/NS NI
FHEAED 56% THh - 720

ByRLEEICBVYTIE, #WE%, MnSi, £ T O Ni A
v FEASTETVFHN TV, L, Y 2 — VNEK
M EALZKELRFERO—2EEZ 5N, K 8ICHIE
BOFETEREEZRT, /2, FTHROEKRIZMLLTH
DEEL TR EEZONDL, UL, MAOlEROET
OESHE TR E R LHASLNT, RMED X 9 M EHE
B OFICTIER T HEROHLITNSVEEZ D,

x3 HAHBAERR

B BINEE BAES
c v w
400 1.82 112
500 2.49 197
600 3.21 2.99
3.0 3.5
25 130
1 25
20 [
g 1 2.0 g
w15 =
i 115 1
1.0
1 1.0
05 | {05
0.0 0.0
0.00 1.00 2.00 3.00

7 (A
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7. REHERE

AWFFETIE, 300C ~ 600C TR TE 2 ity 2 —
VOV & RA Tz, R, BIREE > OEHE R BT
TdhbH MgSi & MnSi, FTFEHHLTEY 2 — V&2 ER
U H 73l 2 47 - 726

iR 600C, MRIRM 10CTEY 2 — Vil Z1TS
EIRARMNTI0 WRELZENTE, i, W%
B 23 kW/m* IZHIY L . KBt Sk v o I # (150
~200 W/m®) " EDEBENPITKREVLANLVLTH S, iXiE
BB UCTMRM 2 = A VX — L E HIg T84 . AW
BEROO LD D LEZOND . 541, KT/ &
AT OWE 24T, WAER EZ HIET,

Vol. 60 (2014)
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Heat Transfer Analysis of Thermoelectric Device

A % 5 X & B HE 3
Hiroki KOBAYASHI Shigeki SANO Michitomo FUJITA
EmEaR AR 2 Bl &

Masahiro MINOWA Tomoyuki NAKAMURA Susumu OKUYAMA

BEEWT NA A BRI SEL720, 3v¥a—F Y Ialb—va VIZX BN Z2HE L TWwb,
TSI L7273 A DB B 2 K9 B 4 MIRRET L 72 P B3 5 C IR G (8 B 1 2 AR Bt i
T, FTRRITENHEE RO—B2R Lize BETNA ARFTORHRE LTy Iab—Ya Y OHH
M2 TE 72,

We are considering heat transfer analysis for improved efficiency operation of thermoelectric(TE) devices by computer
simulation. We introduce a case of thermal analysis of TE devices installed in industrial furnace. Radiation heat transfer is
primary heat transfer path in heat-receiving plate structure in this report. Results are well accorded with measured. We
confirmed usefulness as assistive technology of the TE device.

=3 V77 AORT BB RN O T BIF T o 720 BBRER

LU &k T e

IR & R AV — BT & B LTS A

BB OBAAIC L 2B T A VE—Hi0 0 oL LTIk | #&4.0 m | ‘ﬁﬁﬁﬁm‘
HEhTwa, . ‘
ZOEAERERIE 35 GWh/ & bFDRTS " 4, . /@]\ PR
SRR LR 22 MUK S &V E 2% OREAEAE 2 I 0 ©
L. BSOS SR TG, e
BBERT N4 AR REE RSB0, A
W OME, W ROBBICHT 20 T R 8% i -

CDOLER % IES B LD D 5

L2 LEBIIRE) L T 2, 72& 2 X TP RBER
W BEHNER A S5 T R & 1551k S R TGS 2 4T 2 A AT
RoTwb, 72, ARETIHEVPHAE LR 55
WO 6, REEDOBLE D S RERFER I3 2 HIF 2% v

ZOLH RBAICX D, FEBICKENIT 5 EiREi3
% WY %3 2479 DI ICHEETH 5, T OBEICH
BT AHD, YHTiEa v ¥a—¥ryIal—Ya itk
LB IR EAMHED T VD,

AT B HTA TR TIT o 72 BRI DN T
I %o

2. BITHRETIV

s _— . b) EBRILRUGT/NA 2 —$HEEE
HEABPIIUE ZEFERICRE SN TVWET A v T H1 BT




#MET /N 2 DIGEEIT 11

JFIEME 40 m, BATEX 15 m, ¥ 20 m OBEHEKE L,
MRS =T 70— L Twb oL Lz,

TONA AANZIFNTE O SFARFLICHD A1 720 mBRFLIZ IR
360 mm, HAT% 300 mm, & X 285 mm T, SN
OLTHBY, AMIHRIEICIE TN, ZAHHD T TH 5,
FONA ZNIZEM B OBEETY 22— VD 25 THRY o
TBY, ZHHE X340 mm, BAEEY 22— IVOESIX
157 mm & L7z0 MEDOMEIX 262 mm, #Xid 252 mm T
H5bo

CORIIBIT BT, ZADREIRE KD % 7280 OFfii
BatE LT, ZORIIB L FEERBROMELITH
e L7

3. MEINSRMEE

31 XvyTaETI

SOy I 2L —3 3 VIdESE FE LB 5
(CFD : Computational Fluid Dynamics) TA7-72 "

CFD TREEFNVE X v v a2 (KT) LIFITH M/
XX 572 viz#L, B L7z BT, 20
72D Ay ¥ 2 OBRREZEITHEIKLEL, ET VLD
RV UETH S,

R 2 i3 HBRILE T NA ZAFHD A v ¥ 2 TH B, T
RIZKY SN2 2 DAy ¥ 2 lZHMY T 5, ek
FECHLEY 2= VESRPAEWI ERnDS, EVa—
WM<, RS TRV v 2k Lz,

e

I
L

2 xv>afl (RRFLIHEHEX)

3.2 {GEMZER

ZOTFNA A TIHFNERICZEAmAE N L TV 57
B, RERRERE LTk OZFICE 2R @ (FL L
THRIBERIA 5 O) REHEE, O 2 k2 e L,
(BRI OBEZEM 2R 3 1 IR T,

3.3 BREH
FRMEEERE R ZE L, R LIORTEREMREZ T 720
3.4 FHEGLE
LR, 2B SR N T TAT - 720

4. EEHBBRHETE
I OBRBEEEICBOTEIHER L SR ERO B 505

(HEEEE D 5 D)
@Bk

FA )

OBRUICL B
X ARARE

[y
[y

FIRFLAIER ~—

~~—e \‘ '/'
SHAR e
TR !
T 21—
X3 EEEs (SRELEH5RER)

x1 EREMH
15H B &%
{FEE RS 0.99[ — | -
. 600 ~ 1000[C ] _
kFE%umjg 100[00 1 2.”;}
R —— 600 ~ 1000[C ] ~
kFWé}FLImE 100[0C ] ?("JJ%
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Demonstration of Thermoelectric Power Generation System Using an Industrial Furnace

A AR 2 EmER EHEF
Hiroki KOBAYASHI Tomoyuki NAKAMURA Masahiro MINOWA Hiroshi KURATA

By & kH B 2RSS BRMA
Susumu OKUYAMA Hitoshi SHIBATA Takashi KUROKI Kazuhisa KABEYA
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R OB 850C IZPR 72T B0 Wl 3Bk I 5800 e LA b oo iR By 2 #EF2 L, K 68 W/m’ @
B Z 7z BB TROK 150 W/m? O E L 21572, 25 ORBRIC X ) BRI AELER T %
HNT2 734 AR 800C KL EDOBEETH RN TE 5 2 L AL T & 72

Aiming to commercialize thermoelectric generation system, demonstration tests were conducted twice in an industrial
furnace. Thermoelectric devices were mounted to dip-forming manufacturing facilities in which the furnace temperature
during operation had been kept at 850°C. First demonstration test was performed for more than 5800 hours. The maximum
power density of the device was 68 W/m’. The second demonstration test was started. The maximum power density of the
device was improved to 150 W/m’. It was confirmed that the long-term durability for the oxide thermoelectric device is

good under high temperature environment.
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Development of Artificial Pinning Center Doped Superconducting Coated Conductors

BMERKRLE 12—

AIEIEHESE AR RE RBEE
[nPAD-YBCO ®] DEIH

TR

“nPAD-YBCO®”

A+ — B = & & 7 aRERX NEROO#H
Kazunari KIMURA Ryusuke HIRONAGA  Yasuo TAKAHASHI Tsutomu KOIZUMI
EalER I B # E B E K E & 5"
Takayo HASEGAWA Kohei HIGASHIKAWA  Masayoshi INOUE Takanobu KISS
oh A & EFRER F0 SR HE R BE B
Tatsunori NAKAMURA Masateru YOSHIZUMI Teruo IZUMI Yuh SHIOHARA

LSRR O FE LIS 2B FEAE T oo, WEERA I CEN 2 BHIFEISRO 5 N B 2 L HE L
o T&E. £2°C, EX03WEPCOREMELZHNE LTALY ¥ IE® M8 AR REBCO W EEMAT
“nPAD-YBCO” ZBAFE U720 AMMIE, FERDANTY Vil M8 A UBEEMA & ik LT, BhTolk
WEDHEECH EL7ze LD, S HBEIIEREL DS RV TFA-MOD 2 Wb Ny FAT7uLATH Y,
BEAF DR 2T 5 2 25T & B AW TIZ, nPAD-YBCO O AR v FRELNI BT 5 ERMH OB
L, T OMM OB TR O TS ROV TG L 720 T 5 %

The superconducting coated conductors (CCs) came to be often exposed to the magnetic field as development for the practical
use of the superconducting applications advanced. It aims at the properties improvement in the magnetic field there and artificial
pinning centers (APC) doped REBCO CC “nPAD-YBCO (Nano-Particle Artificial-pinning-center Distributed YBCO) " was
developed. The properties in the magnetic field have greatly improved to this CCs compared with non-APCs CCs. Moreover,
the manufacturing process is butch type process by TFA-MOD method just like conventional method. Because this process
doesn't change, existing equipment can be used. In this report, the long nPAD-YBCO fabricated by the large-scale batch type
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furnace is described. In addition, we report the properties in the magnetic field of the nPAD-YBCO.
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nPAD-YBCO® &2 AW/ -BEEER — FDORE

Development of HTS Current Leads Prepared by nPAD-YBCO® Tape

aE F KA — B 5 # B i EmaRE hNROB
Kyo TAKAHASHI Kazunari KIMURA Yasuo HIKICHI Masahiro MINOWA Tsutomu KOIZUMI
& &l &R | £
Takayo HASEGAWA Yutaka YAMADA

EIEEGL ) — NI CHlls S 1 2 BEEIS BRSO T NA A TH D, TNFETOLHDWEL
TE72Bi RBEEERR) — FIZZ L OERDVDHHH, Ny B v 7 Rpdh comBE i Elszd - 72,
—75, HA WS OBESEICEN, SiRER, nPAD-YBCO® MM ORISR L7z, 22T, Sk
OB E T, N R Y ZEICER, o, BREGTCTOREHEEL Y RERY — FOREEIT- 72,

ARHTIE Z OB O FLERHIRE ROV TG T %,

The HTS (high temperature superconductor) current lead is an essential device for superconducting apparatus which is
operated at cryogenic temperatures. We have provided a number of Bi bulk current leads for several years, but there are
rooms for improvement in magnetic field properties and handling. On the other hand, we have succeeded in the
development of nPAD-YBCO® wire with high strength and excellent transport performance in the magnetic field. In this
study, we have developed the new HTS current lead by using the nPAD-YBCO® wire. It will be excellent handling

properties and even available in a high magnetic field.

In this paper, we will report evaluation results of the prototype.
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Development of Heat-resistant and Flame-retardant Materials
for Electric Insulated Wires

ZHEEAF i H E 5 Jt i f BR
Mariko SAITO Michitomo FUJITA Nobuaki KOCHI
BT & HETH— xR EE
Minoru Okashita Yuichi MORISHITA Susumu OHNEDA

VAR, L OBFLAE TN TIEEBERILIC L D BRI E W & 2aMPERENRE LIl hsTw
% o RESW CIIFBREBEORRRIN - T, M SN2 ERIC 180T H O 24k & T RIS L X
VOBCHRENZREIND L)Xk o Tnd, ZOKEERND, 413 180C M2k L UL 1581 Btk o
TEFERBEAER (VW-1) IS/ T 2 B BRI 2 45 A EAHME 2 7 v RT 2382 L CHZ L7

Recently, electric wirings into many sophisticated electrical products have been required highly reliability and safety

such as higher grade heat resistance. As cooking appliances were continuously upgraded, internal wires should comply

with heat resistance class of 180T and flame retardance for vertical flame test. In these situations, we have developed

insulation material by using fluoro-rubber based materials for the internal wires. The wires have been satisfied operating
temperature rating of 180C and the VW-1 (vertical-specimen) flame test in UL 1581 standard.
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Development of ‘“Showtouch’ (5P, 6P) Connector for Tunnel Lighting

g — iE XH #"Y HEHH-—"
Kazuki KOJIMA Sho OHTA Toshikazu YOSHIDA
Ewy MHFEL B i XA E i
Hisaya KITAGAWA Yasuhiro SOHI Yu WATANABE Tomoo OHISHI

AR O~ 2 AOVIBITIE, BRI TR GO MEOR S % LED ML A T b, LED I
D EDOMPL WL S GL) ISHIET 5720, YavyyFO5ME, 6 MHEZRELZOTHET 5,
YavyyFO5ME, 6N, EERE i BB EOMBIE LT b 2 R OVERIZIRT S Tz,

For highway tunnel lighting, the LED Lighting is progressing because of its power saving, long life characteristics and
ease of brightness adjustment. We report that 5P and 6P of a "Showtouch" connector is developed in order to correspond to
attentive brightness adjustment of LED lighting. 5P and 6P of a "Showtouch" connector was adopted into the Sagamihara
Hachioji tunnel and so on.
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Development of 154 kV Direct-molded Bushing for Transformation Facilities

Tx & THE B & I A e HWE £ A5
Tsutomu SUMIMOTO  Shin IMANISHI Kazuhisa ADACHI  Miyuki OGISHIMA  Akihisa KUWAKI
WE B H 5 BB~ BHEHRET"
Akira YAMAGISHI  Toshiaki TANAKA Kenji OKUDA

FAVZ FVE—=NVIRT v U 7L, FHBFICZRFIEBLMHL T ) a3 — v T A0 % e 72524
Kiliig 5 4 TDT v v v 7 Th D 4, AL OBFEMBAM 2 EH L C, k7 v ¥ ¥ 7R L TR
a7 MEL7: 154 kV 7 5 ZAdiGIRH, BHHRHOBEE 7y ¥ v Z 2 S L7z, AP omHEEHIE
KON CEORFT 2 BE L 22 WERICT, FHEESAER, BWMRBREZERL, JEC5202 #ik % e 3
5T LRI LIz, F7, ERTOMBERBREZIEML, RIF2MEEELE AT 52 L 2R L2,

Direct-molded bushing is a completely solid insulator type bushing, which is achieved by the structure composed of
epoxy resin as a main insulator and silicone rubber as an outer cover. In this time, we developed light-weight and compact
154kV bushings for middle and heavy pollution levels by application of the electric field relaxation technology using ZnO.
The pollution design followed the conventional design of porcelain insulator. We investigate the electrical and mechanical
properties of them and the results met JEC-5202 regulation. Furthermore, we demonstrated vibration test of the bushing

and the result showed good performance.
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Development of IEC Smart Cable Head Using Silicone Rubber Stress-relief Cone
for 110/132 kV XLPE Cable

Tx # & 3 A A %A
Tsutomu SUMIMOTO  Kazuhisa ADACHI ~ Akihisa KUWAKI

L TIE 2008 4RI HIE R, HEZ EodEg i T ISR E L OEE R AL, AL L 72 110/132 kV #ho#%
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132 kV S OVEREZ A9 5 2 & ZHERE L 720

We released the simplified and compact sealing end of 110/132 kV class, which is specially designed for oversea market
such as Middle East area and China. In this paper, we investigate an application of silicone material which has superior

interface property as stress-relief cone and the structural design of connection parts suitable for plug-in / plug-out for the

purpose of simplification of assembly on site and achievement of plug-in / plug-out. We have examined that the new cable

head has sufficient property of IEC 60840 132 kV class by the several investigation.
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Development of Plug-in Bushing for Tests of the Equipment
Mounted 154 kV Smart Type Sealing End

SHE B #EE=E Tx # e HWE ® ®mZ
Shin IMANISHI Nobuyuki SEMA  Tsutomu SUMIMOTO  Miyuki OGISHIMA  Katsuyuki HAYASHI
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In overseas, dimension of the combination sealing end for XLPE cable and an equipment of the transformer such as GIS
is compliant with IEC 62271. We had commercialized 154 kV smart sealing end of the plug-in type that conforms to IEC
62271 and aims to reduce the number of components in 2007.

In general, withstand voltage tests are conducted to overseas equipment manufactures by fitting into a test bushing of
plug-in type at sealing end because of the ease of connecting work. So, we developed the test bushing of plug-in type that
can be connected to 154 kV smart sealing end.
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Development of Low Wind Pressure and Self-exited Vibration Suppressive
Optical Drop Cable
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Recent years in Japan, with the growth of the Fiber To The Home, large amount of optical drop cable has been installed.
The optical drop cable, which is one of the aerial cables, is strongly required with low wind pressure and low vibration

structure. We have optimized the SZ-spiral inversion angle and spiral pitch by analysis of using computational fluid

dynamics simulations, and study of cable bundle characteristics. From the field tests, it is shown that the SZ-spiral optical

drop cable performs excellent aero-dynamic characteristics of reducing 39% tension increment due to the wind pressure.

The cable also achieves the same cable characteristics and workability as conventional straight cable.
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3) Den Hartog : “Mechanical Vibration”, McGraw-Hill (1934)
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Soundness of Rubber Bearing with Tin Plug

HEXSE oW B =
Miyuki KATHOTSU Masayuki YANAGI
bl N A BwARAR " =®x Z=” wE R
Kenji SAIKI Ryoji SUZUKI Akira YASUNAGA Takeshi FURUHASHI

2011 AESHUALHL S RSP IR AR R I & 2 SR O W HE R E LT o 72 L 25, — Dy v /38— TRAFOH
WAL S 720 S HIUTHV/NEE R SRERE 22 EOBUNETE O RS —HTH 5 LW I TWwD, T2 TAH
T 77 7 A0 FaJE I 2 BB IS RN LIRS & VR LIRSS 2 925 L, W AMERE DR %
10720 ZOKER, 77 7 A0 FE T 2I3HRE LA IS LTIHALEZ AL TWD 2 & 2Rl L 7.

In surveys on the damage of buildings caused by the 2011 Tohoku-Pacific Ocean earthquake, it was reported that damages
such as cracks were detected in some of lead dampers used in seismically isolated buildings. After investigations of the
damaged dampers in detail, it was confirmed that these cracks were generated by accumulation of small-amplitude loading of
small earthquakes or strong winds. From this background, fatigue characteristics of the rubber bearing with tin plug (SnRB)
under repeated small-amplitude were evaluated by cyclic loading tests of models. In conclusion, the durability of the SnRB

Vol. 60 (2014)

under repeated shear loading of small amplitude was verified by the test results.

1. & U &

WIS TANVERBITLAT AL —% (LUF SnRB) 13#
J& T AERIICEE T T IAASINTE Y, HERICHEE
TADKFEEBICE VR T T TPRMUERT LI LI -
T, BT AVF—Z2 N LHEIC X 2 BE Rz i)
AAHMEETH, HIHEBFERSOMEEZHOERTH
505, YIRATEDSHO 17T EE L, T A VF—IIA
BV EDHMTH L, T, BEITE LWL LT~
e TERBIMEH I TV 5,

— AN H A REE SRS OR AL S &, 2011
AE B 5 ORI M 5 1S X B SRR A Y O YRR D Bk
ERZIDRL, RERERVHER I N, 20— ) THREK
ML OMEE 2, —HBo T )V F —RIEEH T
FRAUEORGIHREINTE Y, /R HREE %
EOWMNEROREL N THhrEHEINTWE Y,
SnRB & T AV F—RIFM TH 2 2 L2 s, kIR
BELTWRVWHAREINTW 5,

Z 2 TARIRTIE, 22T SnRB OMU/NRIELR K LR
AR O EOMES, 3T THEAFEBRICE S (R LER

DBORGE, 4B THR Y ¥ —ORERIEANE - B
DORF R E DB ZAT, #ak LA 2 5215 72 SnRB @
AR B S AMGEER R 2 Wt 9 5o

2. uMRiE#ERR U iR

2.1 HERAEORAR

T/ MIRIEARRRE UIndkikER o Bk R IX SnRB1000 (T A4M%
$1000 mm, #7571 ¢200 mm) ZHEEEE L, 1/2
WCAHr — V¥ v &7 SnRB500 (T2 4H% $500 mm,
W75 $100 mm) & L7z, REEAEITEERLIC
ZNENS

BRI B 2 W T8 7 T ZTEES, 7T g
B L OFRSIEOFHN A 1T > 720 B 1B 6 A
&R

1 HASH SHET (/54 2
2 BREBRHIY KL v 7 AR A
3 HAK

*£1 HERAFET
B H 1EEEHE SNRB1000 #8/) sk B& A SNRB500
2 AKTEME G (N/mm?) 0.39 0.39
JL54E D (mm) $ 1000 500
$757%d (mm) $200 100
LB tr (mm) Xn () 7.5X26 3.75%26
S, (x4 /g, (*5) 32.0 /5.1 32.0 /5.1
*4: _ D’ - 4 *5: _ D
" 4xtxD 2 oaxt,
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FEORBFEREZIY FFT, MERNEER NIRRT #% O BT
RO HEH - 5 21T - 72

BEAE OWFE12 T SnRB i feifak LNtk o 5l % 47 - 72
REAER AR T, T2HIZ4T G039 N/mm® TH 5,

3.2 HERRG

BRI OB FM R IR T, £511E, HEERE
Td 5 SnRB1000 \Z¥5 L 722 &b TRT . MR
BT ET—ERFEMIRTH 5,

AR L MR 0 7P 3 — KA BItR 2 R 6 1278
To HilRR L SHR LMW TICONTH T I 7Ol
JE LA OB VR WESMET T A EAZR L7, L
ML, BEMBOBIRITHABR TIREE CHlhse 2 137k <,
SRIEMTE LHRE N 2 REF L TV 5 2 E DRI TE B,

7\ HEARR U NAR O SRR VAT o 7o B RE R
MREDEONTKTFWE - KFEMNBILREZ R T,
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1EH SnRB500 | SnRB700 | SnRB8OO | SnRB1200
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KGHEFHFES A7 LH B 1500 V
BERVIFL G RIBERIVIFLO O —XF5—TI
(DC1500V PV-CC, PV-CCD)

DC1500 V XLPE Insulated, XLPE Sheathed Cable
for Photovoltaic Generation System

1. ¥ =

HRZ AV —ZMP L7227 ) =V rVF=JE L
TKRBEFEEMEH I NTEBY, 201247 A»SHiEfr3h
7oA RE T A OV F — O B EAE H I I L ), BN
Kbt B R O T EILBHIMP TV S,

KEEEFREIC L B FHERIIREN O 5 kW KD b 0
SHEEHO LMW 2BREANY—F—5BITB I
FEIZ210 MW 7 5 ZOKBIBHETIX, BEORFILR
B HEDIEMIC LY, FEROIEFE Y 257 24 (DC750 V LA
T) 2SI C— I 7 1000 V ¥ A T A NOERHHE N
LT&7

WA TIZZ D XD B BEROEREZZIFT, DC 1500 V
PV-CC, PV-CCD (H.L2M& V) 2V U —A L7,

2. H =

ABENIEER ORI E Y AT AICHEAT 57 —7
VT, 1500V TO Y AF A0 TOEGRER (B1 0
) AT TH %,

[ I £ AT ]

- KIGEME Y 2 — Vi
- KB T LA — et
- iR — SR
BB - —avF4 v aF—H

1 KBARELZT LA

3. 85 K

(1) BHHME  FERGRMEAM IR 5 46 &

(2) AR A4 X 2 mm* ~ 38 mm’

(3) fHJHEE — 40 ~ 90T

(4) HEBRYE  JIS C 3665-1-2 — ST REERER M A
(5) BREEME RoHS R4 A, nusrv71)—

6) MM SEENCENR L, MR

(7) %5 SJET RERENUF

%

2 KBXHRE X7 LHPV-CC

%1 DC 1500V PV-CC &5l

BARTETE mm? 2 38
BB A/ mm 7./06 7./26
HBiENE (8%) mm 1.8 7.8
MRAE & mm 0.7 0.9
-2 mm 1.1 1.3
T ESE (F) mm 5.7 125
BEEE ($) kg/km 46 435

BE&EE: T 1056012 HHRUEREXE 7 M 431080 T A5 7 —)
FHEM Y — 7V Y AT A1
B S AT LB B AT ARV —T
% (03)5404—6967 FAX(03)3436-2583
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KGR EREGME (DC1000 V {11k)

Combiner Box for Solar Photovoltaics (At DC1000 V)

1. ¥ =

Kb sEIE, oAV —2 KEEDLT7 LA 2 HnT
EREENCERT2ELX (V-7 —FELLITER) T
HY, HETEZANTF-THLRETZANVT—OFHT
BO—2TH b,

2009 47 11 H A58 ) B ICH] EE (18 2 A B L) & = -
HIGHRO BB BRSER I NTEBY, HIZ2012F05
ﬁﬁ FEFEMT M~ O &R EIHEIEA SN/ -2 L2

, —HEARZE - BRI BREEAICKREG
%E YA & AT B HEIHAWIML TV 5,

YHTIE, TNETICEEHOKRGHIEEY AT LI
WHTr =7 IWVROCEDEEEMA L-EREE D LT, %
BL7-EHZ2%ED5 DCI000 VHEOESFH* 1~ T
v 7 L7,

DCI1000 VALBED ¥ 2 7 21k, FEHBIE 0 % 5 o Em iR e
WO LEBENEEHOLIENTE, T2, B2 MW
KiGDOIBINIE I S & ORFHE R X 5D EEHR T X
WZ R, BAEFRICR>TWD,

2. H =

¥ A7 LEE DCI000 V ISxHed % 3 o KB L5 E
VAT AICEAT 5. KRBT LA TREINERE
HEBFICED, XT—arF 13y aF—1l%bsl L%
BBl LCTwb, BRAICIIKEELT LA RO WK
HPH O BAL R IR - SRR I 0] % 0 LIESE 2 A2 5 12
5720, Wiikdr, #EELE (SPD), #ibiilky 4 4+ —F
HEREFERL WD,

3. 5 K

- DC1000 V (Z&J it

- BENTBHEE - Bk (IP55)

- FEY =I5 SPD (77 A1)

C RV AR X e 2 — X2 A v F, WHEBIEY A
F—FEFEHL, 2Zaetknk

- M H AL RS D RIS B

AREGOMFEE TR 1LITRT

1 S8 (EEAER)

PV TR AT
Wooeoo@ W o® e om® @
N© PN PN PN PN PN PN PN PN PN P
Va Va v va 7 7 Va Va Va (t;l—_xx)‘rﬂz
SABES (4K
2
¢ D
[PEON Nojpo
= ShiR
SHET—Z
2 [EREX
1 WS
RAANEE DC 1000 V
A EEE 10,11,12 [EIE&
ANERE T 9 A/1 [
H A EEREL 1 BB
HAERTH 90,99,108 A/1 [EI&
TiE W700 mm X H900 mm X D250 mm
HUaEE (BH) 70 kg
ME 2F—IB
BEE N—2 1 (R2+IL5EYT7/1)

BlE&E%k: T 1056012 HEHMEXE 2 M 4-3-10%ILUNT A M5 T —)
BB — Ty 27 20
BAPERE Y AT N BV AT ARV —T
B35 (03)5404-6967 FAX(03)3436—2583
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EECERMAMERIER ) TF L G ER
(1500 V EM-TNC)

Environmentally Considerate Grade Fire-resistant
XLPE Insulated Wire

1. ¥ =

BN O OB LSS O MM E LT, &9,
N UAEEREA R WERFE TN TV 5,

BUETIE, KBERE XV —5—) OEZEIFL A
ThEY, BRATZANVF—Z2RFE I EBTLI L0,
1000 V MO NEMRATLIE L o Tnb, F72, $iEH
T, W OEIZ 1500 VAENBZ b TEY
[T < 1500 V H OGNS LEE 7o TWwb, it
T, SRS TELTE M, I LIEEMEICER,
BHO RIS (HARSE A TS (A L7 BREE
LR R Ak AR 1500 V EM-TNC %2 5 4 »F v 7 L7z

2. H =

eIV RIFTH L7200, F& L TEMBELEHN OB
J O ELAESR R EOITH LICHW %,

%72, JRIS (HASGEFH TR BKE) BEmTH 5720
Sl HL O AR S OV SRS IS D T RE T d B0 (i
\Z JRIS # 5 %" $ “HFWL2” % FI5)

TR I 2 R 112K

Bk
(T8> EEREAL VR

t/NL—4&

GEtoNES
(MAMEZER ) IFL > ])

1 1500 VEM-TNC HiEX

3. 85 K

REGORRIILUTO®EY) TH b,

(1) BHEEREMOBEGThRBr2D, #WHEEZAL TS,
- ROHS HEHXIBmThH D, F72, BRERICEERSY
AFFrenar VRTARETT, BhERE
BLHzZ BN,

- HERPEICENR TV S
JRIS J 1000 IZHI5E & TV B i PRBEEIZ 35T B
IRE DL SN AR E v Tnw 5,

(2) MBEEHREETHD, ENVEI LWz, & 5%
IZENRT W5,

(3) JRISHMEABNTH Y, HEHMIC L MHHTEET
Hbo

- JRIS J 1001
PRGN — G AR Y =5 L B (WL2)
- JRIS J 1041

R — v 7 ) —EM (HFWL2)
ARG O ZFR L ITRT,

£1 FH—BxX
wjE oM =/ AR 4D*
EARIEEM RYF
it (JRIS #18) BRI
* D ESE

BE&EE: T 1056012 HRUAREXE 2 M 4-3-1GRIL b A MY 7 —)
FHEM Y — 7V Y AT A1
PESEEAREIENE B LBV —T
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— 24T 600 V E ZILiIE )L — X4 — TV VVF(R)

600 V Polyvinyl Chloride Insulated and Sheathed Cables with Grounding Wire

1. B %=

WA, A= VBAOERICEY, IHZ v F e —4%—
%%%ﬁm%%wmoV@%%¢bu7~xﬁﬁvwr
(600 V ¥ S Vi =)L 3 — 2 r — 7 )V) OFETEH
ETWV5, THLBEREZT Eliimﬁié‘réAiﬂ%Jcs
4519 [ 7 — A 600 VEZ Mg = vy — 2 — 7
Vol e LTRSS HlE S iz S— B ATH e Sz
LT, BHEETH o727 — AR VVF OB
LRy, HEPRHALS T W —T Ve o7z, 58, B
WA —VELDERIEZ D EZZbN520, Hi=—
AR BT, T —A#MF VVF 2 #55b L 7=,

2. H =

IHZ v ¥y r7e—%—RERIMKEED 200 VO
& N

3. 4 &

(1) JCS 4519 5# &t

2) Fr—=7NKEE L) =4 Ik, T—A
MONEEZFFETE S

(3) $Mb& % &% %\ RoHS Wissr — 7

(4) $ERD VVF 7 — 7V HREEELA N 5

(5) T—AMELELTLLHICHELTVDS

6) EEDTAX =AY v8—TY—ADEH XA fE

Pk, T ABELEE T HEMITIE 3X20 mm ORA
KB D r — TN STz 3x20 mm IZ—HEAH3

1 7—7JIHE

18 kg EEL, BMHEIT) ITIER RO 5 W —T )1
THolzo 4H, B b L7727 — A VVF IZE D
20 mm, 7—AHP16 mm DT —7NVTHb, 1.6 mm
AR L2 LICLDEEEZH 15 kg LT 5
ENTEI, E72, T—AKREMZIYV =2 F4 V%l
FTIETT—AMOMEEZFFELLT L, LHOHIML
WTE 5,

VVF 7 =7 VOREHAZIEHEHOTA XY —ZA M) v3—
MR ENTBY, ZOTAXY—ZA MY v 8= |TH)IETE
LIIRICTHZ LT, Fplla THZRELET, EREB
DOLHTEMMEIT) ZENTE D,

AP S B D R &

E ViR
o

2 F—JIVigER

®1 £ #
Ny TSR BE
80K B ) %E
mm mm kg/km
2 (BHig) 2.0
3 e STy 16 6.6%x135 150
x2 BEXREHH
BRI
fitoerier
- (EH#R) . fHEE
RO (20C) (20C)
Q/km MQkm V14
3 2 (BHF) 5.65 50 1500
1 (7— 248 - 50 1500

BlEE%: T 1056012 HHBIEXE 2 M 431 0% T AR 7 —)
BRI — TV Y A7 20
PESETER R B2 H¥E N —T
ik (03)5404—6973  FAX(03)3436—2592
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SEEWNCTHHAES I E DU F A ILTFALE
Heat Resistant Highly-flexible Rectangular Enamelled Wire
for High Voltage Insulation
L\ = 1 8B B
B ek
AR, TS, BARBOET AL F— (LI LY, - =
=5 O/NMERAL, FEAHLIRO SNB, ZRIHE TR | xupskqse
e 57 :I’f }l/ h'fiﬁﬁénélﬂ_} )[/7%7?16: %)Tgﬂ@ﬁﬁ‘ﬁfﬁg & g E?;,%Eﬂ}\irji’lﬁ: KY7IRKAIFR
KENRTW5S, L1 RUAI K
IR Elelsal BEOFATIR R 16~20% :
a4 LI > R/NEE aEE SrE % prre——kl >~o5f "
e BhL7, B B B HBBIARE * 15~20% 1
227 LEEDEM EEE TE S B BRI
B
INHOERITIER B XL, 3FOEBMRIT 52 L N/mm 08705 o010z
</ R o HALRE c 500 < 400
TRTOREE RS 51 A VRE R L7z RN L S
%2---30% K X6 ¢ EWO0° #hlf
2. H % %3 R BWEE R 180° MBI
(1) BHMIE, fEBXCHITPE LI A VE
(2) EV - HEV HB)HHE— ¥ 00 ©
3. 4% £ —o—FI%&
15 i
(1) #AEM, "WEHM, TWEVEICEEI S K BRI
(2) JEEEALIZ X 0 3RO HE, Z=RIRTHIRTEA IS4 L v & 10 |
i
g 57
AULIR 0 1 1 1 1
0 200 400 600 800
o LIRS (H)
=R H2 220CHILEOEEHDE
stk
mEE
RUPIRAIFR
M1 % ¥ RI&% : T 4600003 41/l hIX i 1-13-26

(BHBRRA 7 =7 ¥l 6F)
M &Stz =~y s WHAREEI VT
% (052)219-8160 FAX(052)201-9556
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BT 7 SR

Extra Fine Rectangular Copper Wire

1. ¥ =

L=<y 7 TidIhF AR X080 mm LA
b, ME 18 mm Dk, AU 914 mm BE) XD
WA O/ 2 P A (1] 0.08 mm L1, 0.4 mm B E,
@045 mm Pl b) #83E - Roe L T &7,

AR, AR — N7+ ¥ - ¥ T Ly MEEROEMRILICE
W, SN S F AVHS TITHTHR O /NS WE A E
FHT28&95H), A= 7+ - ¥ 7Ly MiKD
BRI CTFEIP O S 2 LTSN,

VAT OB Z RIS TR, A UL ¢ 0.08 ~
0.30 mm, #%/NEKE X 0.020 mm ORHIE A% B L7z

*ORAR P ST RO WAL A Y $ 2 AR O A

2. H =

AR—=b+T74 Y, ZTLy bk, FIIVHIXATRE
R ENLAL YT 77 —a1 ),

3. 4 &

- HRRAH A EE 00.08 ~ 030 mm, w/NEAFRE X 0020 mm
DB IR D/ S WP
— R, Ty VRICH T REBEESEHRELTEY,

T AU B
- TR E U Cll A - BRI ICEN 2R Y T I R A 3
FREEOIEIC, Y Ly U BIREDIZAZ RS 4

TOREDWHETH ), HORAEIL D IS b
i 9 AR RS X 0.005 mm I2xf L, —E8Y 4 A TiZ 0.010
~ 0.015 mm O ERExF e 23T BE

x1 BE

BEEAT BigEs147
1EH — —
E& 5] B [
Bk mm| 0.020 0.286 0.060 0.821
MiZBE & mm|  0.0050 0.0045 0.0100 0.0080
BCREEE S mm| 0.0025 0.0005 0.0020 0.0010
L=l 073 mm| 0.035 0.296 0.084 0.839
SLARARH R mm 0.084 0.248
ErAR—Jb {H/ 5m 0 0
MERRBIEEE kV 0.8 2.1
1 WEEE

BlEE% T 460-0003 %A IX§ 1-13-26

(BHBRRA 7 =7 ¥l 6F)
M &Stz =~y s WHAREEI VT
% (052)219-8160 FAX(052)201-9556
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Ultra High Density Optical Fiber Cable

1. B =

WEA V7 =3y bOBRIE, X7 74 3% R
JEICHEZET EAACTRHEABES - AL FEH TS FTTH
(Fiber To The Home) DFEEIPLKLTEBY, 7714
INAr— T VIR 2 RIS T B 2 AR ST W
bo RN, BEFEIET 7 4 N — T IVEHRAE E R
B 720I21%, HEAEEROFEG )R BN OMEAHZ &
WTH R, BIMBEEOBICEE AR=APAL L TW
THHHETEX LIk b, B, MBLBIUE
BEALDER D HE > T b,

MALCIE, BT A HLET 7 4 NS ET I
RIGIZ AL S N7 REEB R T 7 4 3T — 708 E F v
7z, WAL - BEAL L7206 — 7V RIS - Bk L7,

2. H =
FTTH Bl ToOMH. (K1)
CHLEF =7
W2 — T
Res—JI

5l EFs—T
FOy Tr—Jn

MAZE

W —JIL
1 FTTH B4

A

KIT7AN
X2 BXEBBFEXT 74 NT—TDROEE

TARPZEAL L kA

3. % K

(1) MREERLET 7437 =708 (K2)
CBEBET B HLLOET 7 A N R T H IS R AY I
HESNTED, B EEEH2HMICHE S
i3
=T VHTHEBOILIRIS U CHMICEEZEZ
CLNTE, BEEICFEET LI LHEE
T =TS B LR, DR T — TR
0, 40— GG e 23] g
AR S EIX Y, APIHL AT RE

(2) BMIEEBEELT 74N =T
A8y FERHHLZZWZD, Mgt BELIER
(200 DAFL s — T VDYt SREk & kL, &
— TIVHMETH 40%, g;fﬁ&%@%%ﬂ iteik)
BT 7 A NG 24, 40, 60, 100, 200 4L
=7V, LR, HOSH A A4 YT v 7 (R13)

A AExHE
H3 4—JVEESR

BlE&E%k: T 1056012 HEHMEXE 2 M 4-3-10%ILUNT A M5 T —)

BRI — TV Y A7 20
WEY AT LR WEEEIN—T
TG (03)5404-6965 FAX (03)3436—2573
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1] ll:l
T

KT AN [H—Iv/ 7]

Tight-buffered Optical Fiber “Curlnon”

LB E (2) BEAERRGO (N
WERBRBE IR~ O LA, FERE~ORE, HEIR AR ER IS BT, BEBRARICHEIE A D 12
ﬂ&&@?U—/ﬁé®&ﬁLﬁw\%%Rﬁ&%m®z v,
BWAEE 5TV b, (3) FwkMt:
A, BEMA Y bT— 7 TR SN LNy — 7V ok YT 7 AN E UTRBAMED D Y, HiATY eSO X
A & LT, AME09 mm DT 7 A SO [ — v 1< v,
J v R - ik L7z, (4) 457 B 5 L2 38 T
(=7 V)&, 67 7 A4 NOJRE PSS RRR LR A i Ja—F DOHLLO—F, 2.00— %
ey 7)) — OB EVEBIG & BB L 7 BRBERE R o Ser—70n o @iy —7L
T 7 A NIRRT H B, a— FEARAr — T V%
takr sy o FEKIT R 5 HWY T TRE
2. A =&

JERHA v b T — 7 lE — 7OV OREREERA & LT
- HENA Y b T — 2 5l

- SRR

AN\

ST AN
H—=Iv/ g
S —RE
1 H—Jv/ COEEE
EHE (e rd
w . LTI E— REY
K77 AN nre-km
. e SKIMREERE AR
R Nz 0.25 mm
ME IN=C P DT - s
o S 05 —JIVERS (BEXS—T )
EHREEH —20 ~ 70C
3. £ H— ) VIRBHERT — 7Y AT AWRO BT,
' RIa€5%: T 1056012 SHEUHRIEKIE / M 431 (I b5 A b7 —)
(1) BREZECERIELT, MRS — TV Y AT A
ez a ) —BREE MR L7z, BEICRE L WEY AT NEESL BEEEIN—T

WIET 7 A4 2N % (03)5404-6965 FAX(03)3436—2573
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CC-Link 7 — 7JU (Ver.1.10 ¥}Ii)
CC-Link Cable for Ver.1.10
Ll = F1 o TS,
i . . . o e T

CC - Link &, MHIEHENEZRING LA FATR, il W % 110ZCLK-SB-20 AWGX3 C
MOKREET — 7 BEHNTEEZR FA (Factory Automation) ' 5l =2 (58) W (&)
Ay NI D—DTH b, 4lENHIE, CC - Link Ver100 B 1 X X D 20 AWG X2 0 20 AWGX 1 C
~ = o gtz N =N AN FPIIKYIZAFNT—T
Lﬁb, Ny 711/3‘%'::13%75 ELRh, F726/ %Fa‘i#\ ToorT ok oiem
— 7 WEA20 cm £ TRIETE %, Ver .10 &0 r—7 DY) T > = SIFESIRE
VERFE L, Y2 MiAmEA 7 U —E=L

CC - Link h&ana >y 7+ —< v ARERBI BV TH EnE o o
™ - BHES kg/km 72
G ERL T2, ABHER 0 /km 378

HEiR T MQ -km 10000 W E
2. A bed 1B V1% DC 500
BEERE nF/km 1 kHz 60 LI -

FA A v b7 — 27128 WT, CC — Link Ver.1.10 S S E— 422 1 MHz 11015 -
are o . - Q 5 MHz: 110+ 6 -
IZRIS L 72 PLC (Pr?grammable ALouglc Coritroller) IFJi, o e o -
F 72X PLC & TAERE, o9, BHes gXy PR dB/100m | 5MHz: 35T -

BT A ERMRE LTHHTE %,
3. 4 &

(1) CC - Link Ver.1.10 {235

(2) /NRETr—7VE% 20 cm $ THLTE, 10 Mbps
T 100 m, 156 kbps T 1200 m D1&% AT HE
(r—7VHEzE, AR LIy — 7 VWNER % R 1

ECLz N /€ TR
iR © 3EPE

WZRT) S—IL RO
(3) CC - Link Ver.2.00 OB 3 Hke 1 g ‘
(4) UL STYLE 20276 (80C, 30 V) xt Feemt
(5) EEANVHERE D720 2 A AEAS R - K@
(6) ¥ — A28 7 ) — Dl 2 PVC % fli .
(7) BATEMTELHE JCS 5506 X1 BERLER (ECO) 24

B AN (CEMRR) 1 r—7LEER

BE&EE T 1056012 HOUHREXE/ M43 L b7 A My 7 — 125
WRAERL A — 7V ¥ 27 A0
WEY AT HEHE WEEETN—T
ik (03)5404-6966 FAX(03)3436-2573



72 BAMEHRL E 2 — Vol. 60 (2014)

n|:| ’

LAN A Cat.6A UTP o —7JU (TPCC® 6A)

Cat.6A UTP Cable for LAN (TPCC® 6A)

1. 8 = *t
Bz &
B AYLVEBEr—7LVOHEIE FHE Y Mak Aﬁ‘;
Powered by hnolaa,
(1000BASE-T, 1000BASE-TX) |2 &} i L 72 Cat5e % PaNDUIT
Catb r— 7D ERE L ->TWVAHD, 10 FHE v ME%
(10GBASE-T) (2%} L7 Cat6A 7 — 7 Wi, Fiks - 2% ik
K F—4 vy ¥ —%STORMIRML TV 5D, R3 4 —7IVHER (TPCC 6A)
N FE CTEIN® Cat6A B E, BEHEL 727 — 7 V25
HIZT#HLH) (247 270xb—2 | BT 572 ®1 #£ &
OV =V IFREDOBEENERE L > TV 5D, 5 = TheC A TPCCBAIS
Z O, PANDUIT (HAEA 1 SY K4 v b a—K : (27— v 2517)
. R _ . . - = B4 Xt 23AWG X 4P 23AWG X 24P
V—va YRS LT IAT Y ALMRT 2 LIC LG 7.6 mm 250 mm
) PANDUIT 23pi%8 L 72 Al i E g = A9 52 %7 WEER 47 kg/km 430 kg/km
— 7 TR CTCOBRMMHIPERE LR AX 77— 7O %E2 % R 3ok
N g
7, Cat6A #tits UTP (Unshielded Twisted Pair) 7 —7 TPCC 6A TPCC 6A PATCH
VORISR %A o 10 — \ :
s EI /
2. H = # = /
10 ¥4 Mz#% (10GBASE-T) % THIE L7 LAN e E_]
R ey s N=%x>hUL R BAOM :
HAYARRT =T, [?v?«)lﬂ)‘/]ﬁ :§k100m]
3. 4% E X4 ARG
- ANSI/TIA-568-C.2 “Category 6A” 234 L7z UTP 7 — 110 e _Eff
u oo Pl |
CIANT Y I EA =2 A 8 o0 T Gy e TR
CTRY SO Y- N 5 g0 [ AW\ S
YRR 500 MHz % T2 L 7= BAUHE 2 ol
C = T VBTEMENC I, BUECHE L Ve 7 ) — PVC AR S IR R e Al
JI(EM 2 — 7 b b &) o L bt
1 10 100 1000
/ g (MHZ)
PS ANEXT : power sum alien near end crosstalk
(BHHSKERRERER)
K5 IAU7>70X =745
" TPCC & LS A SO BT,

PR S :
E1 g 2 4oF—e2hqT &€k : T 1010047 AU TREXAME 1-14-10 (WHEEY)

(TPCC 6A) (TPCC 6A IS) (S N
EEATR E AR
a5 (03)5217-0911  FAX(03)5217-0920
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LAN A Cat.6A UTP #iZ4s —7JU (TPCC® 6A)

Cat.6A UTP Slim Cable for LAN (TPCC® 6A)

1. B =

B, AP VEEr—7VoilidE, Ay Mk
(I000BASE-T, 1000BASE-TX) IZ %}t L 72 Catbe %
Catb r— 7D EFRE Lo TWED, 10 FHE v MEHk
(I0GBASE-T) Zxtty L7z Cat6A r—7vix, Jwbt - &
R F =2ty ¥ —STORMIPEML TV 5,

INF THEIN® Cat6A BEHIZ, B L7727 — 7V
HIZFHLH) [24) 7y 270A =27 ] I35 d 572
OV = M EOREBERE 2> T\ 5,

O, PANDUIT (HAREAN X2 Fo Ay ha—FK
L—Ya AR L7947 v AT A LICK
Y, PANDUIT ASB% L7z AN 2 8B e = A5 54 2 %
7T — 7 Tl K COBMUHEIAE R AX 7 — 7O % =
¥, Cat6A %t UTP (Unshielded Twisted Pair) 7 —7
WELT, BMOBEAR—-2{bx B L LM — 7V
DFFEEAT R > 720

2. H =

10 ¥4 ¥y Mk (10GBASE-T) F Txn L7 LAN
HYAANRT =7,

B2 (>F—> =447
(TPCC 6A 1IS)
(i Ky 47, 45 Mgy A7)

1 —figE
(TPCC 6A)
(fe - fEge s 47, 45 Mgy A7)

3. 5 K

- ANSI/TIA-568-C.2 “Category 6A" HaHL
GREBERZ M LT b 720, TAHKITHED 15 %
LU CHEHEDLE)

(G EefillBl]
N—Ar v M) 7B ®RAK60m
FxAN) VIR K70 m

SRRy 4 T LI L THIETH Y, BB A= 21t
M HE, HIZ 40% ORERALZ FEH
cIA)T 7R b=

C TR FIRKED Y — v FULER AT

- R EGE I 500 MHz F T%E L 72 B AR

< — T VB RNCIE, BREBICE LW T — PVC 2R
M (EM & — 7 v b RpETT)

%1 TPCC 6A JF— 7 IVigEHE

B B ZH 21T mEeA47
VRS 23AWG X 4P 26AWG X 4P
(Sl XS # 7.6 mm # 5.8 mm (1.8 mm D#E)
HEEE 47 kg/km 28 kg/km (19 kg/km DEEE1L)

BT

mEeq47
P

2%
AXT—7
Poecres . A Tochinot gy
DuIT
P15
3 TPCC 6A KX LEs;
%2 TPCC 6AIS o — 7 ILIEE IS
H B 24T MmEz147
#1X -3 23AWG X 24 26AWG X 24P
TS #125.0 mm #19.5 (5.5 mm D#E)
BMEEE 430 kg/km 270 kg/km (160 kg/km DEEE1L)
ZHL1T mEea7

4 TPCC 6A IS HiEX &k

TPCC I3 & LEMMA KA O BRI T

FEE5% T 1010047 HGUEET-AHXMH 1-14-10 (AAHEE V)
B A
AR AL
HaG(03)5217-0911  FAX(03)5217-0920
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BEFIRESBA TV T ay<y 2 M [SKT-2.3]

Low Natural Frequency Springshowmount® “SKT-2.3”

1. B %=

AR, CVORBILICE, BRI & R RS T
LHOINLZ o TET WS, HHEEND b T ZFREIC
EoT, ETH~ORE - BESMEIIRIE0HD,
T Y ARX = —RBREM LFHEZTIE, X &R
WA A L b7 v AHPREE 2 LEE LT3,

¥/, b v AHBIREEE I, ROV THE
RENBZEDNE L HoTWVD,

EEAREESHATY v 7Y aw<y b [SKT23] 13,
kDA TY) v ay<y s b [SKT-S] 2L, FEf
WRE % 40 Hz — 23 Hz IS TC, BhidRMEREZ2 B L &¥ T
Who F72, IEMEREN L0201, KPEHIN2 G EE)
M1 G ONMBEEIHIGT BIHER b v =22 T2,

2. H =
HRIBIC B SN2 b5 v ZAOPHRER & LT,

aANWRTYYT

-~ Zage
2

2 ; |

S
) - %3—FKEX|‘V/\“—

LBRZ by /X—

1 HEBER

370

)
o)
230

@
=
57

2 WETE

1 HAftH

B IERTEH {EFRRTE g
N/mm N
SKT-2.3- 180 29 1336 ~ 1764
SKT-2.3- 220 36 1657 ~ 2156
SKT-2.3- 280 45 2080 ~ 2744
SKT-2.3- 350 56 2622 ~ 3430
SKT-2.3- 430 70 3285 ~ 4214
SKT-2.3- 540 87 4075 ~ 5292
SKT-2.3- 680 110 5137 ~ 6664
SKT-2.3- 840 137 6408 ~ 8232
SKT-2.3-1050 171 8010 ~ 10290
SKT-2.3-1260 218 10163 ~ 12348
SKT-2.3-1500 261 12173 ~ 14700
SKT-2.3-1800 310 14495 ~ 17640
3. % K

(1) MAEDEZ 23 Hz WTFIZHELTHY, SKT ¥
— A EOPRERE A L Tnb,

(2) &AM EHPCEARBIEAT23 Hz LTV & 74 %38
EXRTREIZT Z72012, WD TA4 7 v TR L
THBELTWS (H3),

(3) A S—FL MEEICEYAFE2 G- E 1 G DY
EMIEEZA L, FHA by =&k 5 2 L THUER
DA AIZZBIEL TW5,

(4) IANVATY Y TORBICEEM 2/ MLy —Y v 7
Pz AREE L TWwh,

(5) HRKE IV FEA—T, kil 2 st Tc& b,

8 F——| =@ SKT-2.3-180 = (2) SKT-2.3- 220 ——@@) SKT-2.3-280 —
i~ [~ =@ SKT-2.3- 350 ——(5) SKT-2.3- 430 ——(®) SKT-2.3- 540 |~ ]
L [ ] =@ sKkr-2.3-680 ——® SKT-2.3- 840 ——© SKT-2.3-1050 |_ |

o5 | = sKT-2.3-1260 = () SKT-2.3-1500 —— (@ SKT-2.3-1800 | |
B oogf 1 T
2 NN
£ NN

HE (N
3 SKT-2.3 E#TE L EHIRENE

ATV Ty ar<y v MIWAER T N 2727 a Yy — S0 BHEEE T,

BlE&E%k: T 1056012 HEHMEXE 2 M 4-3-10%ILUNT A M5 T —)
BRIEMRT NA AT 7 20T —@
G R
% (03)5404-6983  FAX(03)3436—2587
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Presentation to*‘13th World Conference on Seismic Isolation , Energy Dissipation
and Active Vibration Control of Structures , 13WCSI”’

1. # =

20134E9 H 24 H~ 27 HICWAL KF TR S 7245 13
[ S o ) 5 23 5 TR A ORRAE AL & ERME RIS oW
THRELZ. EEOBIMET 190 LBETHY, SNEI
HMEETH L HADVKS L, DWTHE, 7x)4, 1

)T ONTH - 720 HEHED S OBIME L EROK 3 EIC
H72% 604 TH-o720 4 HRIT 150 fFEE DT L FEE S
N, YHE2EL 120BRT—ANETONL, 72, 7
— AP HAL R = K BB - EBRAF 72T 1 & % B H AR GE
KDOIRFNWRHWEPBRIREN T W,

2. 8 A R

(1) “Study of Aging Deterioration of Natural Rubber
Bearing ”
(R I LDOREEZELIS OV TOHR)
RHRERT NA AT 7 7 ay —hAatt g

Fifg I 2 ORAEZALRLHEIZ DWW T, BRI S AL BAT R
TR SN T2 RE T 2 OREAELAL O FR AR SRR A B X
FWTEBLTE 7 ) —TEROWERKZIERKL 72
FEBHERIZHT T B ¥ A ZRRIZO BT ORI E A - 720

(2) “The development of structural design method in
the pile-head seismic isolation approach based on
static horizontal load tests Part 1, Part 2”

(K FEFREBRICED . MEREBEDBERE
FEDHEHE)

HRASH P ARG WS

RFIEMT NA A7 7 70y —kAat iy

Part 1 TIAIHFHE T kXS4 O AR &R
it v 5 — THRH L2 RORE TR IC o T £ L
115720 Part 2 TIIATE & O K¥ A ZHfE T 2 K OBEMES
RN RO EFERBRIZ O W T ORERE LR L 72,

RN § 258G 7 94 70 7T O-EM»L b hiz,

3. SRICEITT

FALHT5 AP L ER C D SRR AN AR DI FE R S o SR
VAT LARZDOWTORRNEL DY, EBMIZ S REICH
FTHELEE N LR -T2, SHBIEMEIFEIIBML,
R Gt Hl 2 PR LT <o

BR2 SEES ()

BE3 BRR7T—Z

&5 T1056012 HEHRIIX G/ M4-3-1 (B ILbT ARy 7 —)
BT S AT 278 —#)
UEE S ek e | R S
3% (03)5404-6984 FAX(03)3436-2587
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Certification of Fire Resistant Material for Architecture
about Low-frequency Sound Absorber Type V

1. # =

VAt O PR EA1, BRE - BB S
BHHES £ 7D R L FICHEE - BRSNS
VDS D, THETOREMIIE R RFE BRI
THO TRWIETEE A L72AET, 2006 4 & 0 Bioe % B
B L7z BEMGERAE, BRI OB R A 13 Lo B
T EVEHI & 74T & 72
Lo, BB S S DEHITGR 5720, BEASREE
DA T 72 PSS AR AY (I D LA, T3 2 R L
T2 7 O REBR I B2 B O B 2T L 7o
CJE WA I O W E FEVE IR B L 72 F25V (R 1) & =
W F CUE IR E DS R VIR 25F25V (R12) 122
WSS O [ARBMRH] OREXIUR L7z, Thi
K ARSI D = — XA Z 5 Z EDSTE b,

2. B =&

i3 2V, k=)L Ml

B B %R NI VA, ZBPREER ¥ b b
O OB A DERRR TAEREML
FHE SR ONEN « BIRS, gy 27X i

H m:zryyv—2A

N AT 7 AR R BT, CPERRRAEE

1 KEARKREM F25V

X2 {KEKESEM 25F25V

(KR # ) (G )
1 BEEARRSMOER

% =154

F25v EARRS

F50v F25V O GW filiC GW25t % E1a /=181
F100V F25V O GW fliC GW25t # 3 #iE 1 /-1
25F25V F25V OWRE KB IERIIC GW25t & Eia /=18
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> > HR—IU SP POWERASSETS [[](F
230 kVOF m— 7 IV R UM ESDOEMN T E

Supply and Installation of 230 kV Qil-filled Cable and Accessory
for SP POWERASSETS in Singapore
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(2011. 12 ~ 2013. 12)

[AE - &M BR - 57— 7 A%

(2011512H16H)
FA4LZ FVE—IVRT Y ¥ U7 O%E B X OWEE
............... L EYOFHAE WY, AR WP, WERESE Y

[24th International Cryogenic Engineering Conference and
International Cryogenic Materials Cnonference 2012
(ICEC24-ICMC2012)] (2012%£5H14H~ 18H)
HTS current lead assembled from the units prepared by
YBCO tapes
------------- Y. Sakai’, H. Motohashi’, Y. Ishii’, Y. Yamada",
T. Koizumi”, Y. Hikichi”, M. Minowa”,
H. Tamura”, T. Mito”
Improvement of magnetic field properties of YGABCO coated
conductor by TFA-MOD
------------------ K. Kimura”, R. Hironaga”, Y. Takahashi”,
T. Nakanishi”, T.Koizumi”, T.Hasegawa”
Development of Peltier Current Lead for DC Cable
"""" H. Sugane”, Y. Hikichi”, M. Minowa”, T.Kawahara”,
H. Watanabe”, M. Hamabe”, S. Yamaguchi”

[BEAE BAKEFZSHMHES

—

(201258 H27H~ 28H)
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FEREE”, BWRER?

[5843E BRETFHEEHMH S XT LY PRI L4]
(201249H 108~ 12H)
AR~V T 2 B — F
ceeeeeeeeee BRI BIERE Y, FREZK Y, J0T Y,
PEBAESCY, WY, IWERER

[BEFEHREREFS YHI1IT1—K2R]
(2012££9A11H~ 14H)
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[15th World Conference on Earthquake Engineering]
(2012#£9A 248~ 28H)
Seismic Design and Construction of a Traditional Timber-Made
Five-Storied Pagoda by Applying Coupled Vibration Control
""""""""""" T. Hanazato”, D. Ayaki”, Y. Ogiwara",
R. Uchida”, N. Sato'”, M. Misu”,
M. Takayama®, I Sakamoto'

[Applied Superconductivity Conference]

(20125£10A78 ~ 12H)
Development of REBCO coated conductors by TFA-MOD method
with high characteristic in magnetic field
"""""""""" K. Kimura”, R. Hironaga”, Y. Takahashi?,

T. Nakanishi”, T.Koizumi”, T.Hasegawa®

[%7 7 14 NIcRAEMRHRS (OFT) ]

(20124108258 ~ 26H)
BRSO T 7 4 N T — T & B EB G — 7 VRS
.......................... Eaéﬁﬂlicil 27’ é‘:}%ﬁ% 2" Jﬁﬁ%ﬁg% 2/‘

WP ORY, WA, R

(2012#11518)

Electrical Properties of ZnO Microvaristors under HV Application

""""""""" M. Kabir¥, M. Suzuki, N. Yoshimura',
K. Shiozawa”, M. Ogishima®, H. Shintate”,
H. Andoh"

[ERFESH/IEEA 2012 Vol.132 No.11]

[E86E2012 5 EHZF KETH BEHZS
(2012511878~ 9H)
TFA-MOD #:% fiv: 72 Y Sl 5k o itk 1a) 1
-------------- RS, AR Y, EAEIRIE Y, HTEER
AN, BRAIREAL Y
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PEBAESCY, WY Y, WIERER

[MRS (Material search Society) Fall Meeting 2012]
(2012%11H25H~ 308)
Power generation performance of 7 -structure thermoelectric
device using NaCo,0O, and Mg,Si elements
.............................. T. Nakamuraﬂ, M. Minowa”,
K. Hatakeyama”, Y. Mito®,
K. Arai”, T.Iida®, K. Nishio™
Thermoelectrical properties of a phase and y phase NaxCo,O,
ceramics prepared by spark plasma sintering method
.......................... N Mikamizl'\, K NiShiOzn, K Araiﬂ),
T. Sakamoto®, M. Minowa”,
T. Nakamura®, N. Hirayama®,

Y. Kogo®, T.Iida”

[25 th International Symposium on Superconductivity
(18S2012) ] (20124 12H3A~ 5H)
Improvement of superconducting characteristics of YBCO coated
conductor using TFA-MOD method
------------------- R. Hironaga”, K. Kimura”, Y. Takahashi’,
T. Nakanishi”, T.Koizumi”, T.Hasegawa”
Improvement of magnetic properties of YGdBCO coated
conductors fabricated by TFA-MOD process
------------------- K. Kimura”, R. Hironaga”, Y. Takahashi”,
T. Nakanishi”, T. Koizumi®, T.Hasegawa”
Development of 1 kA-class PCL for superconducting applications
""""" H. Sugane”, Y. Hikichi®, M. Minowa”, T.Kawahara”,
H. Watanabe®, M. Hamabe”, S. Yamaguchi”

[ESR¥s BH IxNX—ZHMA BESHESR]
(2012%1287H)
WM T v > v 7 PR 2R O Bk Mt
........................ UJIL% %22)’ an:‘,ﬂ]i%w, ﬁm@ﬁ]w’
A6 YRR @Y, wmEEYY

[ES%¥s FE - BEMHHER]
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AN R, IR Y, KA

(20125£12H18H)

[Journal of Electronics Materials]
(Volume 42, Issue 7, pp2337-2342)
Development of a Peltier Current Lead for the 200-m-Class
Superconducting Direct Current Transmission and Distribution
System
""""""""""" T. Kawahara”, M. Emoto”, H. Watanabe”,
M. Hamabe”, S. Yamaguchi®, Y. Hikichi?,

M. Minowa?
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[Fr25%F BERFRLEKRR] (201353 H20H ~ 22H)
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wEE Y, WREw

[(887H2013EEESE HEIX - BEHEFS
(201355H13H~ 15H)
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[BARI RILX—%25E]
Vol. 92 Number 5, pp. 377-381 (May 2013))
FALY) % E ¥ o — VR S TR B

—

[the 32nd international conference on thermoelectrics]
(201356 H308 ~ 7H4H)
Power generation performance of 7 -structure thermoelectric module
using metalized NaCo,O, and Mg,Si elements by SPS technique.
""""""""""" T. Nakamura®”, M. Minowa”, K. Hatakeyama®”,
Y. Mito®”, K. Arai*, T.Iida*’, K. Nishio®
Demonstration test on the thermoelectric generator for high-
temperature industrial furnaces
"""""""" K. Hatakeyama®, T.Nakamura”, M. Minowa”,
Y. Hikichi”, H. Kobayashi®, N. Saito®,
H. Kurata®, T. Fujisawa®
Power generation performance of 7 -structure thermoelectric
device using silicide thermoelectric materials
~~~~~~~~~~~~~~~ M. Minowa”, T.Nakamura?, K. Hatakeyama?,
Y. Mito”, K. Arai*, T.Iida", K. Nishio”

[23rd Magnet Technology 2013] (2013%7H15H~ 19H)
HTS Current Leads Using TFA-MOD Processed YBCO Tapes
"""""" Y. Yamada®, H. Motohashi”, S.Sakai’, Y. Hosono",
T. Koizumi”, Y. Hikichi”, M. Minowa”,
H. Tamura®, T. Mito”

[ARBEZR2013FE AR (LiFd) ]

(2013%8H30H~ 9811)
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(BXEZ I vy e BREN ARHERS]
(20135E9H11H~ 12H)
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[13th World Conference on Seismic Isolation]
(201349H 240~ 27H)
The Development of a Structural Design Method in the Pile Head
Seismic Isolation Approach Based on Static Horizontal Load Tests
(Part 1)
---------- T. Fukushima”, R. Terada”, M. Yanagi”, S. Maeno”
The development of the structural design method for the pile-
head seismic isolation approach based on static horizontal load
tests (Part 2)
---------- S. Maeno”, T.Fukushima”, R. Terada”, M. Yanagi’
Study of Aging Deterioration of Natural Rubber Bearing
------------------- M. Kaihotsu”, M. Takayama®, K. Morita®,
S. yamagami®’, M. Yanagi”
[62nd IWCS Cable Connectivity Symposium]
(20134115108~ 13H)
Development of optical drop cable with excellent aer-dynamic
characteristics
------------------------ K. Tanabe”, K. Arita”, T. Yosihara”,
A. Seto”, T.Kaneko”

[26 th International Symposium on Superconductivity
(18S2013)] (2013511180~ 20H)
DEVELOPMENT OF DOWNSIZED HTS CURRENT LEAD
PREPARED BY YGdBCO CONATED CONDUCTOR
"""""" K.Takahashi”, K.Shiohara”, Kkimura”, Y.Hikichi”,
MMinowa”, T.XKoizumi”, Y.Yamada”
IMPROVEMENT OF IN-FIELD PROPERTIES FOR LONG
REBCO COATED CONDUCTORS FABRICATED BY THE
TFA-MOD METHOD USING A BATCH PROCESS
""" K. Kimura?, R. Hironaga”, Y. Takahashi”, T.Nakanishi’,
T. Koizumi”, T. Hasegawa”
DESIGNING OF LARGE CURRENT CAPACITY PCL FOR THE
SUPERCONDUCTING APPLICATIONS
........................ M. Sugane?, Y. Hikichi?, M. Minowa?
[BUEEREFREMES X T LY VRIIL]
(2013118258~ 27H)
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[MRS (Material search Society) Fall Meeting 2013]

(2013%£12H18~ 6H)
Reduction of Contact Resistance between NaxCoO,
Thermoelectric Chips and Ag electrode by Using Spark Plasma
Sintering Method

........................ H. Hachiyaz”, K. AraiZ”, M. Minowa”,

T. Nakamura”, Y. Yamaguchi®,
K. Fujimoto®, K. Nishio®
[5588EI2013FERF EETY - @EGYR]
(2013% 12548~ 6H)
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