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Fig.1 Components used in the JR composites. (1) Sn-based
alloy sheet, (2) Nb sheet, (3) central core, (4) Cu plugs, (5)
Nb-3.3at%Ta sheath, (6) assembled JR composite.
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Fig.2 An EPMA mapping on the cross-section of 4/1(Sn/Ta)
-7at%Ti+2wt%Cu sheet wire heat treated at 750°C for 100h.

Distance (um)

Intensity
Fig.3 EPMA line scanning chart on the cross-section
of the wire shown in Fig.2.

Fig4  Cross-section of the JR wire using Cu/Nb
sheets and a Sn-Ti central rod.
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Fig.1 Schematic drawing of internal Tin wire.

3. fER

Fig.2 \ZHEE ¢ 1mm (SRR L 72 673 bt O &7~ 9,
R ¢ Ilmm TEK 100m OESFETHARR P OMHRE <IN T
THIENTE, AREIEORS S B2 RN T4 28592
T LA LT, Fi3 IXFERIZHRER ¢ 1mm ORES O Wik 2R
EBELIERTHD, AT 4T A ML E, ¥—727
A TANERTHHZ LI, i TIZL2Erm R O EL
BNSNZEN, RiFeR RIpfE I fREIC LIz DEE b
b

Fig.4 |Z non—Cu Je DREGKAFMRIERE R AR T, 109458
DO/NFLERES (D 0.5mm) TiX, 18T OHEF T X%

— 183 —

320A/mm2 @ non—Cu Je 23MFHN 7=, ZHUuI7 nr RiEORB X
T 1.5 IS A ThD, 673 Tl (¢ Imm) THFEAE
\Z Je MIEARAT 7=k 5. 18T THJ 340A/mm2 MFHh., B
AR REUELTZGETH, Je OfEZHERFL TR LR
HRECHAHZEEMER LT,

L ED IS, A O NSRBI C, RAF72 R
IN TR EE RPN EONDZ LN R TET,

L, B ERAE LT 4T A M A R E L OBIRIZ O
THHRET D,

Fig.2 Outer view of 673-filament internal Tin processed
Nb,Sn wire after drawing (¢ 1mm).

Fig.3 Cross—sectional view of 673-filament wire
(¢ 1.0mm)
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Fig.4 Jc—B properties of 109-filament and 673—filament
wire.
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Table 1 Spacification of the Nb,Sn wire.

Wire A Wire B
Wire diameter (mm) ¢ 0.5 ¢ 1.0
Cu ratio 0.5 0.5
Nb core number 72 474
Nb core diameter (um) 27 22
Sn core number 37 199
Sn core diameter (pm) 29 26

LITHAM W38T 5 Nb L Sn D AR B 2R,
FBREF1Z Nb & Sn OFHENSARBEAHEET, Sn Ko &
{2 Nb i3 6 ARBLE SHLTUND, #AF D Nb/Cu/Sn DREARH,
KON Nb A RIDBEREIL. Nb, Sn D EARL SN E SRz #Em LT
Cu DESIZIEIELT-,

Nb core

le Sn core

Fig.1 configurational base unit of sample wire.
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(a) 210°C X 25h + 400°C X 12h
Fig. 2 Cross—sectional view of wire A.

(b) 700°C X 72h
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Residual strain measurement for Nb,Sn wires by synchrotron radiation
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Fig. 1 The X-ray diffraction pattern of CuNb/Nb;Sn

wires.

CuNb/Nb,Sn as-reacted wire
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Fig. 2 Residual strains of Nb;Sn wires as a function of
tensile strain.
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Fig.1 The strain-stress (SS) curve of an annealed copper wire,
measured by A. Nyilas. The thin solid line is the measured SS curve

with unloading. The stress of copper calculated when plastic strain, &,
equals to 0.2% is also shown as a thick, dashed line.

—
Heat-treatment bobbin
(Stainless steel;
Their diameters are larger
than the ITER bobbin.)

Fig.2 Nb;Sn strands mounted on bobbins for heat treatment and an
ITER bobbin. A Nb;Sn strand is dislodged from the upper bobbin and
wound on the ITER bobbin to apply a uniform bending strain.
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Fig.3 The measured and calculated critical currents of the CS model
coil strand at 12T and 4.2K. The open circles are measured values.
Solid lines are the calculated results assuming HTRM and &,,=0.5%

and 1.0%. Dashed lines are the ones assuming LTRM and &,,=0.5%
and 1.0%.

#8311 20104 BERKF i T2 - BB H YR



2D-a06

Nngn 7‘%7%*4‘

ITER TF a4 JLFE Nb,Sn R D STk T

Evaluation technique of Nb,Sn superconducting strand for ITER TF coil

AR R, AR FE, BB EH, DR R, WEE TR, IR R, AR 8%, H)I R, B OB,
L) HEsE, I fh, BRHE B B FH—, B ES, WEE ., H0 NS, % B, RS R ORI
NABARA Yoshihiro, NUNOYA Yoshihiko, ISONO Takaaki, KOIZUMI Norikiyo, HAMADA Kazuya, MATSUI Kunihiro,

HEMMI Tsutomu, YOSHIKAWA Masatoshi, UNO Yasuhiro, OSHIKIRI Masayuki, KAWASAKI Tsutomu, FUJITA Atsushi,
SEKI Syuichi, SEKI Masao, EBISAWA Noboru, IGUCHI Masahide, TAKAHASHI Yoshikazu, NAKAJIMA Hideo (JAEA)
E-mail: nabara.yoshihiro@jaea.go.jp

1. [ZC®HIZ

[ B A 2B E (ITER) Tik, baA X VR (TR) =2
AV AT Nb,Sn 4 #0 83,000km ( H ASYHES 1 25%) |
YL AR (CS) FIZH 26,000km ( H A4y 4H431% 100%) 23
DAL BT IS B RO ERNER R EL TTHOE
1o TD, KEICEIESNAFRBROMEEHENEE L7
57z, F9° ITER BINEO K- RERFSBE TR BT (1) 7n L
DR F~—I BN T, WEDZ YR ERSE
(1], L LZD#., HAT TF AZMAKEAEESLAS T A
—HD [ AEOZEMAEfER T D201, LTI T T
NTF 2V DFEREAED T LA AT TIERED 73 G D 1,
I/ DM B bz, RRETEDORRE AR~ 1 H/IE
2By T4 7 DEELIIZOWTHELNTHRERT,

2. HUTIIEE S

LHIEE IEC #I48% T0IC ITER #ENE DT HIETIT-
T2, LAERDIEE%E Fig. 1rd, FREEEMHTs
RE T, BREDEITHEZEI/ NSV Ti-6A1-4V TH S,
BULBHR T E5COR—EE2RD, B2EFEH LT ARG
AR TEMLELS 5, BVLERGE | RE v LB ORI HE N
—RFREEEL, BRNREACEZL QRN 2R
b, ZLT, BARERE NS ZTIREE T, Sl e LN 08
U BT 5, WEF AT, BRNRE AL
JEAG T 0D FID3D5m B0y, RE U MBEENTH5RY T D 1)
MININBINDEBLENRSHLN, B DORA . L AHICE>TE
HWEDDHZ LN > TLEN =0, WET ANLHERI TR
D JIWDBEINCT B,

3. BREREOEZEDRRA

FROFET LOXTNF =0 DBIZONT, JFT
IR CIRIE L7 L3, TF FFEME ML Qv At B fE
DOHEERELYL 10A Hitk O BEm N ROz, TDR
L FRED I T HERIE D,

Figl.(@)®—& LR L7z lrim oA K% Fig. 1()IRT,
KDL, FBRELD DIEOESITFEREIOGEINTHEL,
ROV YT A7 FIETL ST, ERERE L ORI A
AUDGE (ERM) LHIUE, FRBRE AT LHE
(AR b HV 15D, FRRBERRM OISO HHIMANC
BAYEA RN TR 0.01mm SMANC LB 5, Flit
HOINCHERERE U REL TODEHA, BEBICIVHERIC
TBEI D> THRE L THZHNDT280, BRUENEE
BITINDBIR, T IR TIRIE CHEMAERE sz
T THRER A AT L7200 . R BB I W EHERI S
%o — . ERMAOIDICHERBIEO RN HLEGE | 1B
BICKDFBUIRE AT 5 CTIEMEE DD 00155,
AHIIA TP T =7 T BRI — LT — T TERERE
WIS Z AT Tl 2 - M T L2720 . ZOdRREIZIT VW E
HERESND, ZDEEFMMNZ T DIEHEE A 1TH —0.065%&
REESDIL, 205 7ET LI T LSS,

Fig.2 |2 A #h& B 4D 12T, 4.2K (ZBIFE LOTER
Btz md, WO B3 —0.25%R 1% THHETHE, KD

— 187 —

IO —0.065%DEMEOT 1T L% 10A FREK FEEHZE
2720 ZURRT, R I A— I ORI L OZERN
EUTEEZLND, ZOZEDD, BT LSRR
VT AT IEEATO LD SOOI R85 72< 7857,

4. F&H

NbySn HEHROERSETAE T DEIC, DRy T 4
T I EOENZE ST, WIEBEICERNECEL a2~
2o B ORER B ORI CH E LA FEi 92
BRIIE, FIEOFEMRRORD ITEE T 2B ERHD,

(a) Photograph of strand and holder for I. measurement

terminal(+) %

magnetic .
(b) Cross-sectional view field g
of bobbin and strand strand - &
(10 turns) o
<

gap terminal(-)

£0.01mm < -

electromagnetic )

force strand (¢ 0.82 mm)

not contacting on bobbin (solid line circle)
contacting on bobbin (broken line circle)

™ tape for setting

| bobbin

Fig.1 Holder to measure the critical current (a) and
Cross—sectional view of bobbin and strand (b).

30— 17—
<
— 200
=
(]
g g — -
° . Ae=0.065%

'§ 100+ -
A e |
12T, 4.2K il
0 | L

| L | L | L
-06 04 -02 0 02
axial strain g [%]

Fig.2 Critical current against axial strain on each supplier

SE
1. Matthew C. Jewell, et al.: IEEE Trans. Appl. Sup., Vol. 20,
No.3, (2010) pp.1500-1503

#5831 20104F FERKFRI T2 - AR



(P

BEDEGEMRTELER

Structural Analysis and Comparison of Flywheel Energy Storage System

/R EF JLTR)

MUKHAMAD Subkhan, KOMORI Mochimitsu (Kyushu Institute of Technology)

2D-a07
T5ARA—ILEHETEEE
DR AT IR
E-mail: komori_mk@yahoo.co.jp
1. [ZC&HIZ

BUE, 7 —&r2—00mbE, 8, @iEICBWTE, B
R AR NI RVBEER OB R MICE L 5 X 72020 D
TBNIFENME LI TN,

ZIETOREE T, BRI IZ—Z I KR ERIRE 235
HELTEY, 7I7ABA—/VEIERE O EFITHEL, ARFFFET
LB DI EO KT 5720, &R EER) D ERERD -
D ELEARS U TRARE A s BB S 2 gL
TIA KA —NVEINNTEEEZRIELZ, AR TIE Y
AN—JFBLCORBIEMAT, FEEBROMT, SHIZE5ETD
&L DA 5,

2. HEHE

Fig.1 (3T v> /\—NOFEHLI=E DITRA T 7B —
N AT DRI Z R, BB O IO 5 LSRN D
D, EDKARATS, FEEEBIBE, 774K —, BE
S NI TSI TS, BRI (77 A B4 —1) i
AR BN O K ARG OE EICROAMIT BN TV, EE
BENED K IEAL T TARA—/VIZBOFIT B TWA, B
— X EEIOK AR A, TS IC X o CHERE
i RN B, BB X T IAHRA— LD EERE FE T
WTIZEREL, [BlEskE O — 2 IREN % 5195, 7§4T4~/v
OO TN —21%, BEEREHES T HaIEIT5Z 41
JoTE LSS,

[BEEE3 ) BT 2 DR E mE EE CED LI, Mk
TIRTTARA— VOB LN RIVEL T DI EIZLZ,

3. EIEEEER

Fig.2 |ZHRZEAK AR A 2 Sl B o7 —F
FEPERE 2R T, Fig.2 [2BIFH7V—F U FERIIER 40 BT
HEVEALIZ RO, [EIHRRF O R B 138 7 5 h =2 A
T0.25mm, , FREELLT, ﬂ(ﬁ\ﬁiﬁfﬁﬁﬂiiﬁ'ﬁf 0.30mm,_, P2/
DITFICMmAx 523 CEl, IREVFFEIZB W T 2, 000~
3,000rpm {3 CHARDFEAL T D,

Fig.3 |ZAMNZBFIFEEIR T 2ELSH T eEDTTA7HA
— VIR IEE TR T, 7T ARA— /L OEEREIL 4,300rpm

Tachometer

L

Window

PMB

+—— Generation Motor

+—— Displacement Sensor
—— Magnet
——p—— Flywhee

— Displacement Sensor

| SMB

Fig.1 Energy Storage Flywheel System

— 188 — 831 20104E FEAKFARIR T2 - Wiy

Y
=3
153
5

lr —

Rotational Speed [rpm]
I
5]
3
8

0 10 20 30 40 50 60 70 80 90
Time [sec]

Fig.2 Rotational Speed and Vibration Characteristics

Vi

— ]
l |

@ ,

ISR ST NEEN

Power Voltage

=

()

Load Voltage[V]
ISR SIFNEEN

4600
4400
4200
4000

©

Rotating
Speed[rpm]

&b ooo
S2e2R8
-
LA
]
[ A
™~

—_
&
Top
Displacement[mm]

0.015
0.012

0.009 { %
0.006 1 T
0.003 I 1
0.000

—
R
Flywheel
Energy[W]

0 20 40 60 80 100 120 140 160 180 200
Time [ms]

Fig.3 Characteristic at the time of momentary voltage drop

THY, 3V 100ms DBHEEZ ELSE T2, ZOLEXDEIFEE
LREMEE, FLTTIARA— NV EERORNAE R LD
Thsb,

4. FEO

TIARA— N OELNERIVIELLE I ELTZN, HAE
RS TIET7 IARA— /L OBELNEZ DX S0 EE Eich
b, D=, B OX R EOBRERTT D BN
b, FLT, BUETIIMEDINT R E+ 077 — 2
TWRNWZD, ZbY Va_—F R COM ST, E
BEMEDMENT 2L IOV THEHME, Bistd 2,

ZE

1. K. Murakami, M. Komori, et al.: IEEE Transactions on
Applied Superconductivity, Vol. 17 (2007) pp. 2146 - 2149



2D-a08

BRI

SMES B Y a1 /LEI%
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