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Table. 1 Specifications
Svecimen Size A A Silver
P mm A A/mm? ratio
4.30"
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0.250
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0.257
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Fig. 1 Progress in /, of Bi2223 wire
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Table 1 Nominal compositions of starting powder and
melting points of each filament

Composition Tw(DTA)
. (]
wire
Bi Sr Ca Cu

#A 2.05 1.95 0.90 2.00 884.1
#B 2.15 1.95 0.90 2.00 882.5
#C 225 1.95 0.90 2.00 879.8
#D 2.25 1.95 0.90 2.10 880.3

\
‘.l' 1,=Ehdt=10h 5

01 62 o3 [a¥ ] finalh,
Fig.1 Schematic graph of the heat—treatment schedule of
partial melting and slow cooling. We carried out auenching
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Fig.2 /c and J, properties of each wire as a function of
7' . The data shows average values from obtained data.
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Fig. 1. XRD patterns for as-sintered and post-annealed
Bi(Pb)2223 mono-core tapes.
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as-sintered and post-annealed Bi(Pb)2223 mono-core tapes.
[BEX#]

[1] A. Tanimoto ef al., J. Phys. Conf. Ser. 97 (2008) 012146.
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Interfilamentary coupling properties of Bi2223 tapes with resistive silver-alloy sheath in
AC perpendicular magnetic field
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Table 1. Specification of twisted Bi2223 tape with Ag-8wt%Au
alloy sheath.

Number of filaments 19

Twist pitch L, 4 mm

Tape cross section 2.50 mm x 0.25 mm
Filamentary region 2.20 mm x 0.18 mm
Averaged filament size 0.37 mm x 0.017 mm
J.at77Kand 0T 11 kA/cm?
Fraction of Bi2223 filaments 23%
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Loss factor 7

Perpendicular field amplitude 8, (mT)

Fig. 1. Loss factor /I = ,uOQm/ZBOZSmpe at various fixed
frequencies of twisted tape with Ag-Au alloy matrix plotted
against perpendicular field amplitude B.
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Fig. 2. Comparison of estimated hysteresis loss component Oy,
and total magnetization loss Q,, at 45 Hz.
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[1] R. Inada, et al.: Supercond. Sci. Technol. 22 (2009) 085014.

[2] B. ten Haken, et al.: Physica C 377 (2002) 155.
[3] R. Inada, et al.: Abstracts of CSJ Conference Vol.80 (2009) 85.
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Fig. 1 Field amplitude dependence of ac losses(AC90-S1000)
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1. Y. Sasashige et al.: Abstracts of CSJ Conference, Vol.78
(2008) p. 71.

2. A. Braginski et al.: IEEE Trans. on Magn., Vol. MAG-17
(1981) p. 243

Table 1 Parameters of Bi-2223 multifilamentary tapes

* Twist pitches were measured by an advanced method with uncertainty of 0.2 mm.

Parameter AC90-S1000 AC90-S2000
Width (mm) 2.5 2.5
Thickness (mm) 0.18 0.18
Number of filament 55 55
Je (kA/m’) ats.f and 77K 1.33x10° 0.889x10°
Twist pitch (mm) 9 3
Coupling time constant (s) 1.73x 10~ 2.83x107
Twist pitch ratio 1 0.11
Coupling time constant ratio 1 0.16
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Measurement of AC current distributions in multifilamentary HTS tapes by a pickup coil array
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Fig. 1 Calculated results of current distributions.
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Fig. 1. Optical micrograph of the sample.
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Fig. 2. Current distribution around the artificial defect
obtained by the scanning Hall probe microscopy.
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[1] J. Kato et al.: Abstracts of CSJ Conference, Vol. 73 (2005) p. 241. ) o )
[2] Y. Honda et al.: Abstracts of CSJ Conference, Vol. 79 (2008) p. 174. Fig. 3. Current distribution calculated by finite element method
[3] K. Yamafuji and T. Kiss: Physica C, Vol. 290 (1997) pp. 9-22. at the transport current of 40 A.

— 11— A8 20094F FEAKFRIR T2 - AR



1A-a08

B -G ZRAERDE=HD/NNIILIBERKDERE

Arrangement of Bulk Superconductors for Generating Homogeneous Magnetic Fields
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Fig.1 (a) Arrangement of bulk superconductors. (b) Current
distribution in r—z section of bulk superconductor, (c)
Magnetic field distribution on z = 0 plane.
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Fig.2 Dependence of magnetic field inhomogeneity and gap
between bulk superconductors.
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Fig.3 Trapped magnetic field intensity and the gap giving the
minimum inhomogeneity for external magnetic fields ranging
from 0.8 to 1.7 T.
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Fig. 1 The maximum values of temperature changes and
the trapped magnetic flux densities during FC magnetizing
process as a function of the sweep rates.
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1. T. Oka, K. Yokoyama, M. Kaneyama, H. Fujishiro and K.
Noto, Physica C, 426—431 (2005) 794-799.
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Fig. 2 Time evolution of the averaged temperature and
the magnetic flux density measured on the bulk surface by
a Hall sensor during the ZFC process.

A8 20094F FEAKFRIR T2 - AR



1A-al0

Premix-PICT i E TERIL 1= MgB, /N ILOIAD J 451 L AR £

J, property and microstructure in MgB, superconducting bulks
fabricated by a Premix—PICT diffusion method

WS E HEST, R fidh, % BA, i B, PR SR OUNRE) 2 FE, Tl iE— GRER)

SHIMADA Yusuke, OHASHI Tetsuya, HATA Satoshi, IKEDA Ken—ichi, NAKASHIMA Hideharu (Kyushu university);
MOCHIZUKI Toshihiko, SHIMOYAMA Jun—ichi (University of Tokyo)
E-mail: nk—y—shimada@mms.kyushu—u.ac.jp

1. [ZC®HIZ

MgB, HAREMRIC T, BREREE () MEHNEWD
RSN H 5, 2k, @H OB ARBER®IC X B 1FER ik
TILFIEERNK 50% L RN LRV IEDRIEI/N S
ZENFERE INTWD, FLB%E 472 Premix-PICT
(powder-in-closed-tube) LML TIL, m#E TRV J Rtk
T MgB, 2L 7 RBMERIATRE T A [1], AW TIX
EBITEW J, B ERT MgB, 2L 7 (RO VRSS2 15
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Table 1 Conditions of initial B powders and heat treatments.

Sample Type of Heat treatment conditions
B powder

A-750/48 750°C-48 h
A-750/240 750°C-240 h
A-900/24 Amorphous 900°C-24 h
A-750/48 750°C-48 h+
-800/100 800°C-100 h
C-900/25 Crystalline 900°C-25 h
10°

at 20 K

—_
S
O

Critical current density, J.(Acm™)

10¢ £ — A-750/48
—— A-750/240
S A-900/24
- A-750/48+800/100
— - C-900/25 L
10? .
0 1 5

2 3
Magnetic field, zoH(T)
Fig. 1 J.-H properties of MgB, bulks at 20 K.

e T

.l.j T E=T
Fig. 2 SEM-BSE micrographs of sample A-900/24 (a)
and sample C-900/25 (b).
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1. I. Iwayama et al.: Physica C 460-462 (2007) 581-582.
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Temperature, magnetic field and field angle dependence of current transport property in
PLD-GdBCO/IBAD-MgO coated conductor
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Statistical study on macroscopic critical current density distribution along the longitudinal direction
and its effect upon the current transport property in Y-system coated conductors
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Fig.1 TEM cross sections of BZO and BSO nanotods in YBCO films

(a) and (b). Field angular dependences of J. for BZO and BSO
nanorods in YBCO films.
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Fig.1 Magnetic field dependences of critical current density
in YBCO films with various crossed columnar defects.

Fig.2 Angular dependences of /. at 77.3 K for various magnetic
fields near B, =2 T in sp10 (a) and sp45 (b).
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Fig.1 Magnetic field angular dependence of J. in
PLD-YBCO on IBAD-MgO.
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Fig. 1 Typical x-ray diffraction pattern of an Y123 film
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Fig. 1 Time dependence of electric power consumption
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Critical Current Measurement of HTS Tapes in a DC Superconducting Cable
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Fig.1 Cut—out model of DC superconducting power
transmission cable.
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Fig.3 Comparison of [-V characteristics of a HTS tape
at 79.1 K for Type A (self field only) and Type B (1200
A/18 tapes except for the target tape).
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Table 1 Parameters of MgB, wires.

Parameters Mono-core wire [19-filamented wire
Diameter (mm) 1.04 1.04
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Fig. 1. Relationship between d Ic and bending strain for
MgB, mono-core wire and multi-filamentary wire.
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Fig. 2. Cable dram (a) and coaxial twisted MgB, cable (b).
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Fig.1. (a) Schematic view of an excitation circuit for a

superconducting power transmission cable, together with a

return conductor (I>>a). (b) Cross section of a one-layer cable

composed of helical thin tape conductors with non-uniform

gaps.
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Fig.2. Elements of the inductance matrix of a one-layer cable
composed of 10 helical thin tape conductors with non-uniform
gaps of 1 =1 m, shown in Fig.1(b).
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Fig.3. Comparison between the inductance matrix of a
three-layer cable composed of coaxial helical thin tapes with
uniform gaps and gap-less cylindrical conductors of 1 =1 m.
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JES 2 JEhE 3 BITEIINLZZL T, v —/LRE 2K (HTS v
VR L — R E) ORE EFITE N L, 07, A
JE AR ($R7 4 —~ & HTS ERE) OWFE EFIZHZEAL T
B MIE ST ol

4. FEH

AlEE, 275 kV/3 KA, B FEE S — 7 /L Ot it B i % 7
EATHTDIT, MM L EALIE L8 — VR I DWW TR,
ZOENTRER AL LT MR ELEE 50 um, i — LR TE
3BT HHREBEET N —T VEERILC, HERERET
W BRI E D LR EAT o QOO TETH D,

4 [oppe
-
i L HTS, e i
@ . ] Y P W H T ot Lo b
el .| | & WY 1 it e
5 : A | : : Cop g bl iy
& Cucpa: ]
i -1 B 1k i) Fed (1 i™s
Thbiimeas il [ogjeie L1ababipes ||
(a) Two copper shield layers (240 mm?)
L
g - b CE QT BT
] L] 3 T cgagh e L |
L]
— ] LR e "
E £ . & H1 L s lape
= i p o T
i s | Cocmershiend oy
1] ] e [E==] 1£5 ] i
Thi oo b i il o gt il i ||
(b) Three copper shield layers (360 mm?)
Fig. 1 A Tvs. thickness of copper stabilizer
B

ARBFFENLT A P DR EEE S BB T n Y =)
DL T NEDO DEFEICLY ML 7=bD ThB,

S E Xk

1. A. Ishiyama, T. Iwata, H. Ueda, et al.: IEEE Trans. Appl.
Supercond., vol. 17 (2007), no. 2, pp.1672-1675

2. A. Ishiyama, X. Wang, H. Ueda, et al.: IEEE Trans. Appl.
Supercond., vol. 18 (2008), no. 2, pp. 1228-1231
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AC Loss Characteristics of Multi-layer Conductor Assembled by HTS Coated Tape Wire

RO W, gno b, NI, ST B T AE, Rk PRI IR R B B B (B E L RS
FUKUI Satoshi, SUZUKI Nobuya, MARUKO Atsushi, OGAWA Jun, OKA Tetsuo, SATO Takao (Niigata University) ;
TSUKAMOTO Osami (Yokohama National University)
E-mail: fukui@eng.niigata—u.ac.jp

1. [XC®HIZ

Y R E O ER B REEE — T VAR B 2 DG
Y R ITBAREE OSB3 D TRSWO T, S22l
T D7 — 7 AT HZ LR TEIE, BRI
INELTED, LILIRING, YBCO #ib 2% g A ATV Ar—
TS E, MRS L0 AT 720, iRt
R D2 ZEBRI B SRR 3 EI0Z A TLEY, #RA 1 12T
BB DA ENT, EIUTI AR I A5
DI S bW e &I ND, ZO IR BRI G
PR DX vy 7 LR IR IS R &K ET B, /T, r—
TV BUEICRB W T, ZhDOERER T A2 EE
ORRJE R Iy ba— LT DU ERH D EVD I3
T B AR OFRHDN MBI/ D, AT, 7— 7 %
Z A - 2 ST RLE LT SR A BRI OV T, BRI - B4
X VT D A AR S DR TENE A & Bt 95,

2. BFTETIL

1 2T —78M % ZAFICEE LTI-5A OHE K
MENTET N on T, RGN A — 2 XA L
TOBRE =T,

(Ri+dl+d%jtan(%]ij zzcos‘E—;[/j-i-% (1)
N;

T T NIFEMAL. WITHRHIE. g 1358 i JE ORI
Fv o7, RITE i BONEERE, d, &3 O &
WBEEBORESTHD, r—7 VHNEOEREE « &
RO 2 BAEMATIZ L VR, F—T VORGELE
AR L, ITET A OREMITONNITRER TV,

3. FEITHER

2 BERIZBWTE, AMBolERERE - ELT, B4
F & A2 Wi AR I D BIR 2 FEA 35 Z &8T5, fRHTIC 2%
FTA—=H% Tab. 1 IR T, 2 JBEIROY G, NIE LS E O
g LA R v 72 [[— 2L T, S AR D% 2 (-0 FY,
N-Ni=2) 9%, 20 LT, (1) X&m=dIocmEsstiE
OWNERERE RO D, S8 OGS ETRIT—EI2503, NE
O i FLAE T IHRM MR DWW AN 5, 2D X570 3T
A= DO AR B £ 2 72 ETRERAE 2345, Fig2 (12,
R R R ORENTHRE R~ BRI v 7 2% 0.2mm LY
0.5mm OFEEHIT, A IEI/ NS 72D L2 FE R TRD

Transport current

s
R

y

/ / d .'°

Substrate

Superconductor

Fig.1 Analytical model

Tab.1 Parameters for analysis

Inscribed radius of inner layer R, Varied
Inscribed radius of outer layer R, Varied
Tape width W Varied
Tape number per layer N Varied

0.2 mm, 0.5mm
0.2 mm, 0.5mm

Tape-to-tape gap of inner layer g
Tape-to-tape gap of outer layer g,

Layer-to-layer gap G Varied
Cable critical current I, Varied
Transport current /, 2000 Apeak
Thickness of substrate d; 0.125 mm
Thickness of superconductor d, 1 pm
Critical current per tape width j, 27.5 A/mm
n 50

T2, —MICZBEROGE, SBO IR A CHBEFITREL
RHDT, FEDOREFTIBRNI IR0 KEL 2D, [T, Fjbf
g 2080 S CHRE B 2 KT 22 R b4 B TR I
LEBZBND, Fo, NWBOEERERSIHINT 50T, NE
TIXFEE RO E ARTEROWD D3 IR AR AR 7
LCHGT D, LOLRNE, =T VOIENRKELRDHD
T, &t EORBEERD AREMEN S S, Fl T, B v
7°0.5mm DA, B EZ 4mm 25 2mm (2L 72 S BN
Imm B TLED, Lo T, X vy 7 BRIV
AL, FICEEPLETHD, S HIE, 1 BRO 2 Br—
7V DR AR IR AR B R vy 7 E DO BEfRIZ D
W RIS TS T2, 7288, RIFTEO — IR
WP g4 (20560261) 12 & 5,

35
L x N, ACloss(Tota) 9=02mm
107Fy < o 30
F 1. &X ~ =~
L ™—a o _ 1 -
E o A % =
2 | >
3 —20
5 10"3? %
(&) E
< = - >,(A\C loss (Inner layer){ 15 :‘f'
- . e
L - —{10
AC loss ( Outer layer ) T A
-4 | | | | 5
107 2 3 4 5 6
Tape width W [mm]
X — 35
. a N, ACloss (Tota) ~9=05mm
10°E A N
EN — 30
E W\AXA o m >
E Ol s
2 [ >
@ —
8100 20
E RS 3
2 E n_ X \AC loss (Outer Iayer)715 3
’ ©
= X [
| AC loss (Inner layer) PAST _>A< —110
4 | | | | 5
107 2 3 4 5 6

Tape width W [mm]
Fig.2 AC loss dependence on tape width

SEH
1. S. Fukui, et al.: Presented at ASC2008, To be published
in /EEE Trans. Appl. Supercond.
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275 kV-3 kA YBCO SiRiBEE—T LD
Development of a 3kA 275 kV YBCO HTS Cable

AR GES, [l W, CRAT BRSO ), FAR #ia(ERER); EE RO Ur7);
il et R A (EREEESRE LR 2 —)
YAGI Masashi, MUKOYAMA Shinichi, YONEMURA Tokui, NOMURA Tomoya (Furukawa Electric); AOKI Yuji (SWCC);
SAITO Takashi (Fujikura); ICHIKAWA Hiroshi, FUJIWARA Noboru (ISTEC-SRL)
E-mail: m—yagi@ch.furukawa.co.jp

1. [FC®HIZ

HI{E, YBCO #3412 W - @R EEr—7 L OB R %
HEDHTUND, 66/77 kV-1 kA FOMBEE 7 —7 L OBIF[1]
MNH, IHIT, @EE L KERALZRL, 275 kV-3 kA #&
DOBEEr—7 NV ORFIZETL TS, ZO7) T, KH
IAb (Rt R EFEBEEIEZADET 0.8 Wm LITF), 2
N7 ME BT 150 mm LA F) | i FE T F o miE (63.0
kA-0.6 s)Z FBHELL CRRE LT, A O E Tl EE
ROIEARIAL . 77— T LD ON TS5,

2. kKA BEEERDIRE XL

L7 YBCO EEEMIM OAEIT Ag ZELE 20
pm/ TFAMOD-YBCO 1.5 pum/ PLD-CeO, 1 um/
IBAD-GZO 1 um// A7 1A 100 um, g 4.5 mm THY, I§
RABIDITH 150 A ThoTo, ZORM D Ag ELE R
g 4.5 mm, JEX 100 pm DT —7 2 H TEAIE T E
B R ELTZ, BT, T 7 A= —HI2Lh, 2 4
(IF 2.25 mm) ITHIAL L=, ZH SO RS 2 E AL
Tl m OBEEEEAAFRLI-LZA TTK T 4612 A D /,
EHER LT, ZOMEEEROMERE Table 1 177,

3 kA ORZIALEZ T D720, IKREHREEZHLT,
72 K CREL7EZ A, RO [1X 7047 A L2, ZDL&ED
AR SLIE 0.49 W/m Tdh-7, Fig.1 (2%, [ THEAELZ
LEDORZWAR KA R U, MR EIZAED [ DI TR TARLDE
REL MR LI D [ DARTYFRHERENTZD | SHARHIK
HRALORMITIRSN TS, 54, 27 MEDTEGEND
HBEEGROIRZ NS T DU ERDH LT | BRI IRD
L& X020, HRHEANHR KL E S 2 TWD,

3. BEES—JLDERET

BEY S —T LOFEE Table 2 1T, BEOT+—~
(213 325 mm* OFHRV R H 32, M2 20-30 mm &
JEL 72 D720 BHEIRIE TR RNL T2 D& H -7
M, =T VORI IARIC LD BB EE A OB EAI
0.35 K L FCRETHIEN, FBREEMMFH T,
F72, ZORBRAERNS WIRERITRIE LT 2B A RO 24
{EEER1T, 0.20-0.30 W/m-K &7a->72[2],

EHIZ, 325 mm® OFRPRVFRI R R ER A B E AT, )T
26 mm (ZLC, 7r—7 L ithi il e ki 7= (Fig.2) , 2Ok
B, B ER 2.6 m T, BESMHEEOK T LAkt~ D%
T (AL, 80 M55 H0 (325 mm? OFRPRDERIL, 275
kV OHEEr—7 D7 p—~<EL T, A EETH D,

Table 27205 #ffZ/E X, BFE, 20-30 mm ZARE L TUVHAN,
325 mm? DT F—~<EHEI T, I I MEEROFAH K
Do S B ENIEB B EZ A TOLOEREL, £
DOFEFIEI, B EORABLERBLIO, BHFRERER, 1
OV AR BRI LR E T DT E TH D,

4. Bt
AFIENT, BTV X — IR A Bl R O 25
IV EfL7-b D THD,

Table 1 Specification of the HTS conductor for 3 kA

YBCO tape TFAMOD-YBCO 1.5 um

4.5 mm width

Cupper lamination (0.1 mmt)

Laser slitting (4.5 mmw—2.25 mmw X 2)
[ :249-330 A cm’

HTS conductor 2-layer
Total tapes of 2.25 mmw: 74

outer diameter: 31.5 mm

0.49 W/m at 3 kA
1/1,=060

0 773K,1=4612 A
0 740K,1.=6100 A
A 720K, 1.=7047 A E

—— Norris strip model 74 strips

Normalized AC Ioss[J/m/cycIe/Icz]

T T T T T — T
2 3 4 5 6 7 8 9
0.1

I, (peak current) / I
Fig.1 AC loss of the HTS conductor

1

Table 2 Design of 275 kV-3 kA HTS Cable

Structure Specification Diameter[mm]
Former 325 mm? copper stranded | 21.7
HTS conductor | 2-layer conductor 26.9
Insulation thickness: 20-30 mm 70-80
HTS Shield 1-layer Shield
Cu protection 200-300 mm? copper tape
Cryostat pipe thermal insulation
PVC sheath thickness: 4-5 mm 150
-y
ot
]
= 3
3 og
.E 0E
LT
(14
U orsge  gam gatm  emm

Banding durrabe

Fig.2 Bending test of the HTS cable
with insulation thickness

SE Xk
1. Yagi M et al 2009 Supercond. Sci. Technol. 22 085003
2. Sato S et al presented at SAP-2, ISS 2009
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Thermal Analysis of Co—axial Multi-layered HTS Power Cable using FEM
e LA, B, v A B (] (LK)

TAKATA Naoki, MIYAGI Daisuke, TAKAHASHI Norio(Okayama University)
E-mail: takata@3dlab.elec.okayama-u.ac.jp

1. FLsI Table.l Specifications of HTS cable model at 77K.

HEE =7V ORGHIBNT, iR O Critical current density J, [A/m?] 9.2x10’
T bz, MELREEZHIFT2D0HBHEZ O X conductor layer 1 1. [A] 1278
INATOMEV I BHBRF b TEL D, TOLET, K Critical current |conductor layer 2 I [A] 1322
Vit R BRI D & — 7 VN OV EE 53 A & R T E T, conductor layer /. [A] 2601
WEH Y — T VORI EDRNAT) LN TEHLE shield layer /e[ A] 1951
Z BB, AT T, B-J BEE B8 LT S 0ot AIRE P T =
FUE O S B R o — 7 L 0 Se LR R B

Bré&, r—7 VN OBRE O BT 2175 Z & T,
ARSI — T VNI DR FRAC G 2 B 5 Wt
L7,
2. fRWEH

WERE 2 B, —v RE 1B EAT S RS E i
BB — T VR TRISR L L, LIS —T VBT,
L IZfETE T NV md, FEBERREEZA WD Z &I
X oo TRbTE 2 g < L= e T vidong 1
D 1360wk E L, z im (F—7 AVEFHR) ICIEES
0.lmm O—JEEDOERFEIL Uiz, 7r—7 VDK 8D
DITEERORGEEZM NS Z LickvEELEN &
FEFEIRAE £, 13 — 7 VIR EE D TTK BRI d51T B G SR :
TAE I, DK 50% & Uiz, TEREFURHT & BT o Mpk it i
2TV, 1H®% E COr —7 A NEROBE SR %2 KD -
Too T VRROYEIRE S X OVRIFERIRE % 77K
L, BMEERICHE L QR ERNBR CH LI5S »
HME L a=100[Wm%K)] &, #AEE2HEE L o S R - TEE AR ¥ e
=5000[W/(m*K)]D 2 T DA DIFHT 24T - 121, Fig.2 The current value of each Fig.3 AC loss at 77K.
3. BHHERRUBR

2, 312, r—7 RENYIHNRE D 77K KEOE
WA A & TR O F O AE RS, 20

EFATHIBEIRIL SN TOB 2L BN 5, K410 . T\ e
MR Z 100, 5000 & L7=RE0D 7 —7 LN OIS 2 A

Fig.1 Analyzed model.

layer when /, becomes maximum at 77K.

oY, AURHRRIEAN B 1 BRI CIRE AR IXIEIE —
ELoTND,

A 55D X 91T, PPLP J8 A8k A T Gl E 7 NN i
(%9 0296K)73 > 0, HAEBM O LHAKE N & ‘.1 k\,—_—q_‘\“
BB, Eiz, B AGO XD, BRER o ZRE <G . i ixm___ﬁ:::ﬁL_
FL, BHEE LIRS TR —A NEAHE IRk _ = 2
FIRETTKIIZELRHAENTITW DD, K4@EF U X -

9 72 ABELC PPLP J& O M CIRFEZE(R 0.295K)A34: U T (a) a=100 W/(m*K)

WD ENGID, UL, ERMEGE S LT < PPLP ¥

DSR4 —~—, i — /L NI S BMEY ' 1 [ ot '
FPUNE L, BBMEDYIC WD THD, DI Ln il =

O, =T NaTIENEDHRDHENGTIETIE, r—7 -
VNI E TOBHINEE LW EWVWR D, :

S& > oma
[1] D.Miyagi, etc., “3-D finite element analysis of current [ '-".l
distribution in HTS power cable taking account of E-J power law R = ;
characteristic”, /EEE Trans. Mag., vol.40, no.2, pp.908-911, March

[2] AABREER, TR LSRN EETE4R)) , pp.50-58, (b) «=5000 W/(m*K)
(1986), H AkEhk -2 Fig.4 Change of temperature in the cable (r-direction).
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Performance Evaluation of 4K Pulse Tube Cryocooler in Helium Atmosphere

280, wE A,

7 40 3E ()

NAKANO Kyosuke, TAKAYAMA Hirokazu, XU Mingyao (SHI)
E-mail: Kys_nakano@shi.co.jp

1. [ZC®HIZ
ZIET, BRI A S I S B R A ST
DO~T7 Fy NHGBHEBEEL CREBLTEZ, ZOHFTH, &

3 MRI #3038V TS 4D AKGM S R & L

RSO I R HE LT BIR S~ 7 Ry hom AN H S
ALTWS, L, I T HRIER A MRI LT, L0k
JE DR R AT 2\ BUEA R DO IRIE B Lo A
TF AL B =NV DIE RN EEIN TS, T, fEk
DAKGM IO RIFEL T ARIREI D DR F A EWIHF AL
EHRiOAK 2V ATF 2 — T B ORISR LTSN T
W5, [1]

2L DA THMEIR A BB, B288RE FickB VW a—
VR AR AT — U DOEBEAIZ L > T~ 7 Ry MAIREE D 15 H
AT o TNy LLARDBHY AT LD AL« B EI R D 1)
L%, a—N R~ RE ITAFAZ ORI A &
L THEAZILTHD AN DFRH R TR L | B G A
ITHOTENFRSIN TN D, EITARIL T, YHTHREESN
724K 7SV ATF 22— T I HEEO~IT LRI BT HHE
JIRHlRE Rt 95,

2. AN LEERRER

Al Fig. 1 \ZRTEEAY Y AR EREEE (LT, RY
— 7 RBREE) AL, AU ARBEHK R TOmEEORR
JTRHl R ZAT 572,

B L7 AT, S4BT IRL T0D, (A) TWAKGM
Wik, (B) AEBR P OT B A T 1TWAK /UL AF 20—
TR, (C) ~IDARHKH TORENWFEE K -721W4

K7 OVAT o — 7 W iR —FEC, Lf:Eﬁ'zfa’ff%%a;t%&@
YR PE N CH D, A)—7 BRI E Tl A — 7 NEIC
— VR RSGRE SH, 9@5"@7742‘7\&/bka&0\fﬂ‘i“&

726%)429/\/775/772$§% KELHELEDLINTR>TND,

Fo, IBAT — VIR — 7 L BRI i S TRV B
BRIRENDOR13W DRABDRHHIDNTFHFSN TN,
AV =7 HT ST LRSS — VRS SE BLE A X
AN TND,

AR TIE i:»—/Wm/mExx%~~‘/“a:3ow~4ow\ 2
BAT—U\Z1. OW Obe—X— 2858 A M E 5 2, 1BIC
PtCo ¥ —, 2B%I21% RuO oY —IZ TIREZFHIIL . /A

BEE SR 2179, AV —7 NElZ E 2R BB I LT Sk &
300K IF1kPa O~ID AZEE ASETIRAED — Feff CTRllA
1To72,
3. RERKER
B % Table 1. 12”7,
Table 1.  Experiment Results
Leator Temperature [K]
Cold Head Stage In In
Load [W] .
Vacuum Helium
A 1% 40 42.7 44.7
(AKGM) on 1.0 3.68 3.91
B 1 30 42.7 45.9
(4KPT) nd 1.0 3.97 4.35
C 1% 30 46.7 51.3
(4KPT) 2nd 1.0 4.02 4.26

In: Helium Supply
Out: Helium Retu
Motor: AC200V

F70 Compressor

(Input 400V 50Hz)
Motor

Out In
(|

Helium
Buffer Tank

—

— Helium Gas Line

Vacuum

Super Chamber

Insulation

1st Heater

- In Sleeve
= Vacuum or
Tst Stage —| Filled with

ond H Helium

Regenerator — 8§ g ond

Pulse Tube

2nd Stage 2nd Heater

Radiation £ | H -

Shield H

Fig.1 Helium Atmosphere Test System

MRI 2 Z A7 A5 NN T DY AOURGEE 321
TWB2BED AT — DB iH ﬁ%bhﬁxbfﬁé& (A) 1W4

KGM 3B~ L5 TIER) 0.2W DIR TR A5
NDFENS T, (B)AK 7SV ATF 22— 7 Wy ik ClE 2 BLRE
T8 0.4W DR F I8 HBATZ, ZAUT, ~UTLSEPHA Tl
POVAT 2 — T IR OB IR &V A O A BEIL
07 7 AVINEIR DT DITRHE N AE L FUC KV EZE R
TR LS E OIRE T a7 AV L, BESI D
B FRSEEZESNDERMONTWB[2], ZZTAIT LG
P O3 LD RE SR DK E X 7= (C) TW4K /3
VAT 22— T W BRSO FGRER ATV, 2BKREIHY 0.2W
R E(A) IWAKGM il ZIE R OfE R Lo 72,

4. F&H

A Al 3B OBIKIRB BEEO~ID ARMK IR IT5hE
TR EFT T2, RER D/ SINVATF 2— 7 W HikklE GM il
HL L~ AV AFHEA R TO2BAT — Y OREK T A

K& EDIRIKN ji’\)ﬁi\ﬁ{uu DL O THDLEE ZLND,
ZZ TV LHRNRICEDRE IR T kB AR X~ T2 NV AT 2

_7/A(ﬁ*§5§@nﬁﬂﬁ€’ﬁb‘ IE GM B R RICRE R T &
TS L FNTET, A% BNV LR TN
VAR LB E ORI L D5 B A Lim e ) o E&
EE=10yAN

SE X

1. M.Y. Xu, et al.:
51 (2006) p.837

2. M.Y. Xu, et al.:

Advances in Cryogenics Engineering, Vol.

HEBH 2006-214717 (P2006-214717A)

558111 20094F BE AR T4~

T



1B-p02

NN SR (2)

BIEEFE/URHRARBE/ ULRAEAREDMREESRE

Study on cooling performance of a coaxial pulse tube cryocooler for a liquid xenon detector

FINET, R, (KEK) ; a8 & i CA 2 LI

HARUYAMA Tomiyoshi, KASAMI Katsuyu, (KEK); NISHITANI Tomio (IIGC)
E-mail: haruyama@post.kek.jp

1. [EIC®HIZ

BRI AL L TREBORIEY /2 WD EER
RE W TRINIZED BN TS, T/ 03 R A3 165K
(0.1MPa) TH D728, ZOMEAHE CRERB BRI %2R
2OV AR IR A BRFE S, IRE S TND, ZORTHIE
LR E AN —ADHI RIS R - F- B o5 &
LAFERE mEE POICEE, MJEZEME A VAE T D
BIZLTND, 5%, MHBELTOREZ R D D0, IR
X /ISR B T HBEHEE OBSCE SR oINS
FRFTSAL T, M EHEOEVA T 38 2 D RTHEMED B D,

A OV AE B B OZB D AR OREEE A 2720, @RS A
PEH O 215 A b B2 2 FTICE 2 5728 LT, M
AR T T A BRI T RS DWW T 975,

2. HmIRXE/ORAREE NIV RE A ERE

Fig.1 (27 VARG B OMING 27~ 3, S imds 2 IH T 54

F0a

_L g L i
e B i
- i o
‘= r A o - -_.l"' "'-;'.
B ; y :ﬂ
—_— - %. N
% _ !
o — = I
[~ | [ - E ¥
Rinponsralor Regenarator Regeneraior
EA R4 L L0
{00 180200 | #2000

Fig.2. Tested regenerators in this experiment.

DIV RE LTS TND, BARITHMAY 7 4 ALy 7 712k
%o RERBAERIHIG TS0 AR IR BT HARR TR
AR ETELRL CD, BTV FHAY Y 22 VTS,
FRIG D ANIHEFR L Fid AV 7 4 AR T HREIE CTh D,

3. AEMRERED-ODHBREMER

165K SV IR COWBRRE I RH BN T BT-
O, AFEORBTIIEBIROMESL, BRI COH AKX
DONWTEEL, 1. BEHRICEL, Avvab A ARLE
b, BB BESEEZZESITHREICRIT T B E Bz,

Fig.2 \Z3FEHDOE ez 73, A IXERFERAL TE2bo
TAYL 2I#200THD, B IZESIFFL T, AV 2%#200&
#1550 CTBILL=b D THD, TAEAERORR 1A 13
HIZ150° THD, C TR E1/21CL, HAHB O %90°
ELTe, MOSMIEFE—E LT, SRBRE L Cld i) 7 4 A
BREEIX, HERDBRAEE L DB oT2,

ERMGCAV T A AR T 7 IZH A& LS ROBEFR X1 T
Thote, HEANSAVAENTOFTNDO AL —PEID, BED
IREEAR , I RPERE BN DIV DT=80, L~
T NIHDUERD I AT E N D AN H AP & & Hii T
U7o, BAMEEIZIE PL100 1R S 1% 5t ONLE I B A1,
REDIR ST =X — LT, Fig.3 ICERBROEEL A%k
EROBRIOWTHEHEE N D I LT=FE R OB &2~ 48
WED 8 IR IR B ER EE N EL IR T hd IR -4 T AE
PEREDMHE N K EL oI 2 b IHEREE ) NH AR E DAL E R
BT L TRERDH DR ENHLNN ST,

200
- » A150S
- o A150D
150 [ & C8OS
[+ cooD

100

Coolong powar (W)

50

k L

ol
1] 100 140 180
Cold head temperature (K)

Fig.3. Measured cooling power of different regenerators and
gas flow configuration.

BiEE
ORI R E (20025009) DA Bh 252 1 T T/ b vz
DTHD,

SEXHR

T. Haruyama, et.al., “Experimental study on cooling
performance of a coaxial pulse tube cryocooler for a liquid
xenon detector” to be published in Adv. Cryo. Eng. Vol 55.
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Basic characteristics of a calibration apparatus for resistance thermometers with

a Pulse Tube/JT cryocooler

S R, BRG], BFEOSERN, KW B GERRAF FHAEERFZEET)
SHIMAZAKI Takeshi, TOYODA Keishi, NOZATO Hideaki, OOTA Akihiro
National Metrology Institute of Japan, AIST

Tsukuba Central 3, 1-1-1 Umezono, Tsukuba, Ibaraki 305-8563, Japan

E-mail: t.shimazaki@aist.go.jp

1. [FC®IZ

Tz i3, 4 K-V 2E i I G B XD *He DY 2 — )L b
L (JT) BER S Fal i 2k 72 A 3oH 7= Pulse Tube/JT 31
2 T BIKIR IR E O IE2EE OB R 217> T
% [1-3], I IE IR FE & PR 1% . 1990 4 [H B R B H O
(International Temperature Scale of 1990, ITS-90) (23X,
ZOEFR THIBE THD 0.65 K 255 24.5561 K (Ne ¢ =1
FOZRTEL TND, RVEL TR FHR 10 2 18 0D 15 ) 48 Ry
P IR R A IS L7 25 C U LIRS 03 D%
WARENL ~ L7 SIS E T~ 72,

2. BEREEE

Fig. 1 ICIREFHRIEREE ORI A7, RO 4 K /3
IV AR R G — BRI HIBE ) 110 W at 45 K| 55 B n Al
HE/1:0.5 W at 4.2 K)%& *He @ JT RO T B L THEHL
TW5, JT MO T AN RY 7 AT A(GHS)IL, B
R JERES R E RN T o 7 78 TSNS, IRERT
I IETDRRC AL 72 DIRJE R & BIE RIS L2 DI R
VR BEE NI SR CRRAL S LT R 35 B 0D T B bh s
Tay IR EIND, ik Ty 7iE, S He Ry R BT DE
EHLEL CHOERET 28V 72 N L TE RN TV D,

3. FHMEHER

He ARy bl 7 vy 713, % % I H AR (B — 2 %)
A SIS 28, el 7 a7 OIRFEIXE 12 *He R D
BIEEINCELSRESILD, Fig. 2 ICHIEFF O ik 7 oy 715
DXL OEEFIRLZ, L TR RIEGLNZN, 2 K
TRIZIES DENRKREL 20Tz, TAUIZ ORI T, IGER
95 *He OARHED *He Ry b TR EIZRY, *He Ry
OTREE N ELAIVD LW BRIRIZIIT O JT Bl ORHPEC
KBHDEE 2 TND,

Fig. 3 CTI&, 7 mo 2281 DRI A2 7R LT, /¢
JVAE B EAS LU TR LT w7 7T R ~L k|
B ESE7RBECTHRIE Lo A B, 2L AE MO
BEEBENT 1| He ThDH, IREIL~/VORIEIT, B2 v
VT T 4= a v — VR ESUIZIRRE T, L— W — R
FrEHWERLE, 2FD, KKE T2 1 ZXEIRTOH
EFERTHD, BOIIREIL ~ UL, EE O EEZ1TH
ECIEMEIZR SN L Tho Tz,
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1. T. Shimazaki, et al.: Abstracts of CSJ Conference, Vol. 78
(2008) p.208

2. T. Shimazaki, et al.: Int. J. Thermophys. Vol. 29 (2008)
p.42-50

3. T. Shimazaki, et al.: Rev. Sci. Instrum. Vol. 77 (2006)
034902
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Fig. 1 Schematic of the apparatus
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Fig. 2 Peak—to—peak temperature variations at a comparison
block during its temperature control
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Development of Refrigerator without use of cryogen

R, OF B BE, A ERECS 2 B s/ NEEE, REBFICHE, 40 IMER, i fCRBR T R)
HANDA Azusa, TOGITANI Shoichiro, NISHITANI Tomio(IWATANI INDUSTRIAL GASES Co.);
OBARA Ken, YANO Hideo, ISHIKAWA Osamu, HATA Tohru (OSAKA CITY Univ.)

1.IEXC®HIZ

BEFD AR BT LA~ L JFAE DS 0 B 2 73 KT
T, BAELEHED D — E R 5 A O AL TETH
B TESHERFL IR D Th-o T2, A, Fx g ez
BRI E WD EIC LY, FEHE AT B ARG Bk
R LTz, £, B LT B EE BB b L2 bick
O, BBEEREEIZAAYTF DAL AT DI T, HITTHIS
ZLINTEA,

AFEFRTIL, BOSHAR O JGERR 7 D8R kL7
IR RSOV TS5,

2F A EDEERIB(EF LR &R
RSO JFELT, HERF RIS N THANYT A 3 23
U 4 FITHY 6% IATe Z e TEDEV) SUTITIHIL T
WH, NI L 3 &4 DIRA T A%E K ULTOREICHE
FHEANITL 3 T A~ITA 4 7~ A 34
DT EOREETIOBENIED ANITL 3 AT A4 O
DO 3BT 5, Wi ETIXE ) OT=DENAIT A
3 RIEBANIT L 4 RO FICEEL, M B ICir-3<UT
DL AT A 3 ORI 100% VT A 3 E7RD08, ~UD A
3-4 S FRNMAIT A 3 T RNEDBRE N, ~Y
U5 4 OFHIZIE 6%D~IT A 3 BETIAA TRk RES
705, ZONIT A 4 FUZHDHA~IT L 3 OJRFEZINT LD R
HIIZIRSED T DEMRE L —FEITHREIEL T, Eiid~
UL 3 2O~ L 4 RIS IATe, ZOEE | fifHOT
VAN = EVBHIPNE DD, TR IRG O BE
JFHTH D, Fig.] (CHRIEH AL B L= ARG s OB 1
JFERE RS, ARG HD ARG, ~VY A 3 HREAL
T LT ARG T EEE D, ZOKITK DR
JEZAED 372018, W IR LA~ T K5 %A LT
T 225, B CIZZ DR ICEETERN0, ~
U7 3 HADY 22— b« b LY (IR EIZ R 95,
EDTH T WIEFRNPMLELRD, — 5, IRE = (Mixing
Chamber) N T A 3 AUy A 4 (TR AIICEEITIAE
WH=OITIE, SR E(SHINTBNTAIT L 3 Z @R A
ARIFETANITL 3 RELFHDSED, T5HE~TTL 3
IHRIBIEICE > THRAZENORIA T END,
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Fig.1. Principle of evaporation cooling and dilution refrigerator
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Development of a general purpose helium circulation system with small GM cryocooler
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Tsunehiro Takeda, Masayoshi Okamoto and Keishi Katagiri (The Univ. of Tokyo)

E-mail: takeda@brain.k.u—tokyo.ac.jp
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Fox 1T MEG (WREEL) DD MEBRALE (HCS) ZBAJEL

ZD HCS ZHFKRFD 440 Fvo /L MEG IZ## L T,
HCS ZJE#RH 2 MEG #HHIAR[EECTHDHIE, Tor=r T axR

M 1/10 LUTICHRDZ LR E R FFEL TE Tz, L LARnis,

M HCSIENTF AT 7 —F 2—7 (TT) DI AE ) 3/2 A
FCThoTold, — O MEG ZEE IR H 32123 H MEG
DOYIEEMBELEL T, FAEOZ AR —ROR%E 3 %
T BT THLN, FERMICITIMEG 72U &R a2tk L7
TSN FIADBKEECH ST, 22T, AER
EREHED 1/2 A FIZL, FIHEERO TT fA DI AT S
7EVHTC, — MR OBBAREF R ER SR SR TREZe HCS %
BHF L= THE T 5,

2. HCS mar+ 7+

FE 2 2 O SN TV D SQUIDIE, B B R BE (2
5720 ZNNRAETLENIMD ThEWN, Fo, NI LN
AR T BN E R T DI Tld, FIRAUT L0548
FRDANIT DH 2 AEHT LIRS S 1275, F DARIES
AEFNHRLCOREANIY DEAED DI KRED TRV
X —NNH/D, Z2TC, RN E G KRN T LT A%
T 2T DI I F a—T IR EICHLT 27 ~DR A#E
BHZLIZEY, T 2T DRI AERIAR AT BE0% D72
L AR NI R D72 R R BRI EIN L T <ITiR
{ELTRERT HFROANIT MRV AT 2EHFELCTE, #
B ITEEMED BV AKLBWGMA AV TEBRSE &
PIZIR AT DR i & iU | RS R S A i) CPHZEL -
56 B ENEE CHEA R CEDY AT AE R L TEZ,

AT, TTHANE OKRESE3/ 24 FNH1/24F ELT,

— R OBEEHE R O SCE K ATREE o LRI, miR
Wa1RELT, EERRE/ NI T el BT,

3. MREE

Fig. L%, HRKFDA40F o R 7MVEIMEGHE B 1C
ST, LD RSB 2R QO DHCSO A L A
Y, LAWAKGMM HIZ 25 HNT, 1407/ B L EOWRE
A~V LGB E AL, HCSZ iR F T i % OMEGHHANZ
HREENT LRSI TOA[1,2],

Fig.21%. A RIBHFE L TWAHCSERER T = U Tl BR ik
TSR A RS, AHCSIE, 1.5WAKGM& HEEE 16 v
BHDT BT Yo DRI NS o TS, —iRDBIE
HREEROPCE X WIEA~IY 2%8Y/ H UL EOMEEREES
TLEABELL TV, REROHCSOTTHR N E 1L, ik~
I, FRFEE S DAV LA A RERIOK) BT 2V % m Al

T BT DFIAOK D~V 5 H 2% RIS B T3 729012,

KEDPZ/2A L F N> T2, FRIZ, G RR (BT DL
BT LT 2ZD BRW BN LATEBR AR ST B2012,
IRV AT ADIFE B ZILDICHEL W e, Ll
NE, BAMEIRRDOTHRND T AD BN DN L kMK
Pt/ NENWZEREDD, KERFIEIT NI EE 2 KIFIZ
WAL LTz, T7bb | TR AE DO RS EEREDL/24
FNZT BT BREEDONIT LB ARG G (B AT 5
72D AE1/20LL FizLz,

F72. MEGHHCS TlZ., 3Dk E B2 @ T L7-%
HEFOEDOFEFL . KROEN—F KRR~V A
RALRNIDIC LT, NN DTS Z B S BET 5 0
TEHRBHLTD, EOLTHIEANEDRNB KL 2oT, AT,
FHEICSI TR BEL 723D T % FED T —LRET
B — VR THIEICES T AT ORSEMR DL, B
BAREZMZDIEOWNZX Tz, FIEEBOMAE, L
SR ESERT YA P oY Y A =5 RV gy

SE Xk
1. T Takeda, et al.:Cryogenics, Vol. 48, (2008) p.6-11
2. T Takeda, et al.:Cryogenics, Vol. 49, (2009) p.144-150

Fig.1 HCS with 3/2 inch insert tube for a MEG.

AT it

Fig.2 HCS with 1/2 inch insert tube for general
superconductive apparatuses.
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Study on efficiency map of HTS induction / synchronous motor for the variable speed control
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NISHIMURA Toshiharu, MATSUMURA Kazuhiro, NAKAMURA Taketsune
ASAI Rikiya, SEKIGUCHI Daisuke, AMEMIYA Naoyuki (KyotoUniv.)

ITO Yoshitaka, YOSHIKAWA Masaaki, TERAZAWA Toshihisa (IMRA)
E-mail:nishimura@asl.kuee.kyoto—u.ac.jp
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oz, mIREEE(HTS) MM A2 T RRBRICE AL
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— 7, AR EEIZE A ZEE LT, IR ERHE O IRIBIC LD E %)
TALEIR ML 2 BEEHTS-ISME M & Th A[2], Ak
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MDD THD, TR TIE, BEOICEIL TAELR
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A2 T, &R /50 kWOHTS-ISMAE R 421, €& —
470 3 A 5 BRI S TR 55 2 1 oD A5 A R 8 & vz
Fig. 1121, A8 EEHTS-ISM O T R & 4[5 # [X % 7= -9, [\
B8 % 92 2 24P 1L, HT S—ISMASE e s 2 3 e g
[ —OWEEA THZE, ZLTHD TR/ T RO Z R
MOEERLTWADZER R EINT=Z 125 58],

Fig.2121%, HTS-ISMDO 5 EZ RO BB H NS 7 =— K]
Zord, BRI R T IR PR N2 IR FL L L C, BEE
BB OB S RN G255, 9 78bb, [HlixR
TR ZTHEE AR 2B EEL L 2B EEHTS-
ISMOFENTZATH, SHIZ, [7 7 = —H LA [BHE R O 27 A7)
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WCRhRER U7, [FRRBRIAE A L 7ZHTS-ISMO AL ST
NN 2N
3.HTS-ISMO B FE VTS

Fig.3121%, iAATIC Lo TROZHTS-ISMO R~ 7 D —
Bl Ze 79, AREEAT T, [BlE - D — 23— K ST Dk
EIRA3360 A, FHE - BRI FH 358 EE M B O i E
VREIX240 AL L7z, F72, 3 0A 10 (HERH) T—iE L Lz, FL
T, R IR THEIIE, v o 7 I BT A RO &
KAEA1:1 TEUT-, Fig.31%, HTS-ISMA S X F/0 i E iR ie
WL CEZRTHY, EHFHOET—XELTH o7k e
TAHZLEEIRL TS,

FHR L, B AE SR, EIRI0 B S L RIS HICH
EI5,

EiEs3
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AT CEMLEL,
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Fig. 1. Schematic diagram of equivalent circuit of the fully
superconducting HTS-ISM
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Fig. 3. Analysis result of the efficiency map of HTS-ISM
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Load characteristic evaluation by means of analysis model of HTS induction / synchronous machine
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ASAI Rikiya, SEKIGUCHI Daisuke, AMEMIYA Naoyuki (KyotoUniv.)
E-mail: matsumura@asl.kuee.kyoto—u.ac.jp
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Fox OWFFE TN —7 1%, DT IEHEER OB A SRR
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Superconductor Induction/Synchronous Machine: HTS-ISM)
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RIEW TR REEZHLINCLTE -, £, 2R B2 BB R
LHAREAR D NA T Uy FREEIC T2 281080, I EIARL R
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WA FERR T B2 2 AMATLAB® /Simulink* 7 /'S 4%
R
A FRITHER
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FLOFAIMEIZ A E AR > TWAZENEZ LN D, LV
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Fig. 1 Schematic diagram of experiment system
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Fig. 4 Analysis and experiment results of HTS—-ISM

SE XA

1. (forexample) T. Nakamura, et al.:
Technol., 20, 911-918 (2007)

2. K. Nagao, et al.: The 2009 Annual Meeting Record
I.E.E.Japan, Vol. 5. p191 (2009)

3. T. Nishimura, et al.: The 2007 Annual Meeting Record
[.E.E.Japan, Vol. 5. p174 (2008)

4. T. Nishimura, et al.: The 2009 Annual Meeting Record
I.E.E.Japan, Vol. 5. p193 (2009)

Supercond. Sci.

558111 20094F BE AR T4~

RS



I1B-p08

TSR OAAVRRIZEITHERYRARER

el i

T—ITHELUICL—RMY YO/ )LD @EESFE
Current transport property of Bi-based HTS tape and its racetrack coll
in iron slots prepared for motor
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(Kyoto Univ.)
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Fig. 1 Photograph of DI-BSCCO"(Type ACT)short sample
in a slot of stator core.

&
N S

Table 1 Experimental results of current transport property of
DI-BSCCO" (Type ACT) short sample at 77 K.
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Dhiaade 15T | Gh4 140 B85 148 EGL.1

Fig. 2 Photograph of racetrack double-pancake coil made of
DI-BSCCO® (Type ACT).
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[1] (for example) T. Nakamura, et al.
Technol., Vol. 20, pp. 911-918 (2007).

[2] T. Nakamura, et al. : Abstracts of CSJ Conference, Vol. 77,
p- 24 (2007).

[3] T. Nishimura, et al. : The 2009 Annual Meeting Record
LE.E.Japan, Vol. 5, p. 193 (2009).
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Design and characteristic analysis of transverse flux enhanced type
superconducting wind turbine generators
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OHSAKI Hiroyuki, TERAO Yutaka (Univ. of Tokyo); NAGAYA Shigeo, KASHIMA Naoji (Chubu Electric Power Co.)
E-mail: ohsaki@k.u-tokyo.ac.jp
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3. EEHAlLER
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M A A% 500 mm, PNAE 300 mm, @& 100 mm 2 EL
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Fig.3 {Z7rL, #&&tHH% Table 1 1Z7R7,

Design A TI&, SBEHEEE 2 AL OEGEEL 168
A/mm? &L, B R FE1E 14 TISEL TS, 20 iDBE
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Design B Ti, oA VR EBIEROINEE 6.6 m, #BH%E
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1. US DOE EERE: DOE/GO-102008-2567, 2008

2. C. Lewis, J. Muller: IEEE Power Engineering Society
General Meeting, 2007, pp.1-8

Rotational (6
direction o

Fig.2 Magnetic poles generated by field coils and main
magnetic flux paths linking to coil 1

Armature coils

HTS Field coils
Fig.3 Magnetic fields generated by field coils (contours) and
locations of armature coils

Table 1 Design examples

Design A Design B
Rotational speed 10 rpm 10 rpm
Number of poles 20 24
HTS field coil system
Diameter 5.5 m 6.6 m
Axial length 1.5m 1.5m
Current density 1.68x10% A/m* 1.40X10% A/m?
Max. flux density 14.0 T 11.7T

One-turn induced voltage 2.93 Vrms 2.93 Vrms
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Performance of 5K thermal radiation shield
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(1) 5K ENIE S & — b RO B
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(3) HBA= L Z2 1 v HIRG DT

(4) B2 J O~ U 7 A A T IR EE I E

(B) RIRIZ BT DB =R v — v K OMRE

BT RBFCIE, STF 7 T A A 2 — VB ZE 2
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— IS OBBATT OB OWTHEZIT I,
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ILC HZ 74 AFY 2 —/iE, KA DESY CTRZ S
72 TTR-111 Z AR & U TR 2D T 5, TTF-T1T Tl
FRETBr B S — L RHRIZ 70K & 5K 0 2 JEfi& 2 o8, ILC
I IAFEY 2 — L TIEEZR 22 ML GO kb
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Table 1 Design Parameters of STF Cryomodule

Vacuum vessel length (SS400) 6882 mm
Vac. vessel outer diameter 965.2 mm
Gas return pipe length  (SUS316L) 5832 mm
Cavity vessel length 1072.6 mm
Cavity vessel diameter 240 mm
Dummy cavity vessel length (SUS316L) 1057 mm
Dummy cavity vessel diameter 236 mm
Cold mass, kg

4 cavities 410

4 dummy vessels 94

Gas return pipe 515

5 K shield (A1050) 185

80 K shield (A1050) 210

Helium supply pipe (SUS316L) 50

B 112, BEZem L AEIER U~ 2 B o R 22w A
28 (HME 236mm, B X 1057mm) %7K A RINELE FIC
FHIAZ, BK v—/L iR (FE8) e 256 & MnGE 0
Wik 2~ Lz, 2 F I FAFEY 2a—VDOETF
T NS AR A N G EE2 R LT,

LD -5 i =

Fig. 1  Test cryomodules with or without 5K shield

Fig. 2 4 dummy vessels under the gas return pipe

3. 2K~DRAZAE

2K PRI~ DR ABIL, 2KIKIRA~Y 7 L OEFE R L ZD
B DI~ 7 LEF - N DR D DD ARIE R
DRFE Lin, 2B~V T AT AFRETE R > 7 P
(KEE) THRRERERFICEVEIE L, £ 225K v—
LV RBY & BK —/L RTRHEME L OBER R EZ R LT, 5K
TR — b R 72 WEVE T ERE, s — L RO
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PN 84K (2%t LT, FHE 5K S —/b Rvdh D85 & A
TRIIVEEDERH D Z 0 yinoTz,

Table 2 Measured Heat Loads at 2K

With 5K shield W/o 5K shield
Temp. 5K shield 482K 451 K
Temp. 80K shield 843K 842K
Pressure, kPa 2.87 kPa 2.86 kPa
Evaporation rate 0.132 g/s 0.167 g/s
Heat load 3.0 W 39W

4. F&O

ILC A7 A FEY 2 —/VOR#ERZ1T 5 7212,
5K BRI o — L FIKOBVE W ~D 8% STF 7 74 4%
Va—/MTEVBEGE LTz, BIERENS 5K > —/L FIRIC
£V 2K ~DRABELK WKL TWDZ LR 00
Slz, TOMRERIZ, 774 AT 2 — VNORE S
i e OV — )b RO % B a9 5.,

SE 3

[1] K. Tsuchiya, et al.: Abstracts of CSJ Conference, Vol. 79
(2008), 2B-a01, p.123.

[2] KW, fit, DEREDEZE AR (ST R 527 Z
AF Y a— VI HEER |, IEER, 5(4), pp.292-297 (2008).
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Fig.2 Typical quench signals of corrector coil
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Table 1. Typical parameters which are changed by the power
saving sequence.

before after
1 stage unloader % 100 95
Refrigerator flow g/s 150 125
LHe level control heater power W 850 400
Compressor input kW 570 460
SHE flow (just for information) g/s 300 300

SE Xk
1. T. Okamura, N. Kimura, H. Ohhata et al.: to be published
in Advanced in Cryogenic Engineering, Vol.54A.

U= ADFEAUL FRED L2 D, 2. Y. Makida, et al.: Abstracts of CSJ Conference, Vol.
O HEHEEE N2 —F—NEdhswse, TTHIE 80(2009) p.38.
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Fig. 1 A conceptual diagram of the neutrino cryogenic system shows the main flows and their conditions.
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Fig. 1 Confinement of the Magnetic Flux.

Solenoid field, (a), can be confined by the return path outer
coil, (b), and shield coil at the aperture, (c).
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Fig. 2 Sectioned Solenoid with notches

By sectioning the solenoid coil, the fine adjustment of the
magnetic field can achieve a large *0.1% good field region
without increasing the peak field. Left shows the peak field.
Right is the contour map at every 0.2% field.

Top is the field distribution. The bottom left is the field map to
show the good field region by the contours at every 0.2%. The
bottom right is the flux pattern of the magnet.
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Numerical analysis of multi—pole components of magnetic field in HTS dipole magnet
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Fig. 1 Coated conductor wound on end former of
quadrupole coil.

Table I. Specifications of magnet

Dipole component 3T
Higher multi—pole component / dipole <1078
component
Reference radius 30 mm
Radius of magnet bore 60 mm
Inner radius of iron return yoke 120 mm

Permeability of iron for return yoke Infinite

nEE . 0 1 I 1
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
x (mm) x (mm)

(a) Magnet A (b) Magnet B
Fig. 2 Two designed magnets and magnetic flux
distributions.
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= =
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10° 10°
2 4 6 8 10 12 14 16 18 20 2 4 6 8 10 12 14 16 18 20

Pole Pole
(a) Magnet A (b) Magnet B
Fig. 3 Multi-pole components of magnetic field.

Table II. Outlines of designed magnets

Magnet A Magnet B
Number of turns 2520 2680
Maximum magnetic fields 341 T 335 T
at tape
Maximum normal magnetic
2.84 T 1.42 T

field component to tape
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AC Losses in poloidal coils of the Large Helical Device (LHD)
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Fig.1 Conceptual images of (a) segmented-type fabrication, (b)
the coil pack and (c) a 100 kA HTS conductor for the FFHR
helical coils. The electromagnetic hoop stress calculated (using
ANSYS) for an equivalent solenoid coil is shown in (d).
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Fig.2 Measured critical currents as a function of the “conductor
bending strain” for two types of reduced-scale conductors.
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Fig. 1. Schematic drawing of the winding and sensors of the
model coil.
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Fig. 2. Estimated heat transfer of the model coil and the helical
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Fig. 3 Results of critical temperature measurements of
Nb;Sn wire.
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Neutron Irradiation Effect of Electric Insulation Material on Interlaminar Shear Strength
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SRR B OB ZE D DIV TS, ZVETOHFZET
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RREILT,

2. GFRP M&E1E
GFRP DOFA{EIL NIFS 3L Toshiba T11-o7=, 3A/EICH

W= T 2= b2 AT )L1 CTD £E8LD CTD403 225 NI N
V2 BD AroCyL-10 Th D, AroCyL-10 DEAIZIE, [T
N D TR PY306 & 3:7 DEEEISTRALT
HWW e, BV R NIZaa LB L= 7 v 7 4V 10
JELS HTARDH T AIa AN AL HIZEEL, £ D% E
e G R E T T, NIFS CIERIL/I- B8 &Rk E S Fig. 112
R, MHIEZ 7 DRI 500ml THIEA 50°CITEREFLT-,
BZET v N—NIZE— /LR EFRE L, JRE 2R S0°CIZIRFT
L. LT ol iR E2E— /L RIZEY, BiaLARRnSm2E 53R %
{Tot, B2 2%, Fa 7 —BULHE 2TV LS, Bk
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720 ILSS 13 (3 x e RMmiE) /(4 x kMR x RBHEX)ICX
S TR, ZFAMEREERIED L S T, Abr—2 Bl
WAL 0.75 mm/min TH D,

3. ILSS FERfER

ILSS #BCIED AT faf B-F R BB O — 1% Fig. 2 1R
To TNHDORERIL 77 K DFERTH D, e Kf EE TIEIEAH
TACHIINL | 228 27 AR T 2R, 2% EAK T I
(BRI EE AT TR0, M MR O e ok K& LR 2
72012, A= B I A 1L S AL ELICE BICKR 21T
Sfc, RIBFFE, 10* n/m?® BRI ORI TO ILSS BT,
B R AT CHMPEZE TR D X7 @338 b, 53k
ISR sk 2 T AT T THNT IC KA BRI,
107 n/m? FRSTBS T, SRIRICEBV T Fig. 2 LRIBEAR T2
OB,

ILSS &t 7 MRS mEDBIfR% Fig. 3 &7, NIFS
CTD403 DOFERIT BN IS FHMED BV B SEH
T3, 10*! n/m? FRE CTIE AroCyL-10/PY306 235\ M ILSS %
TRUTZ, 107 n/m? IR Tl CTD403 O FEBR 5 —-57% 40 MPa
LU CTHoTD, ZDIED O FEERFE FIT T~ T 40 MPa L |
? ILSS &7z, 10* n/m* FEEHT T ILSS 23 <75 D0,
A BRAHZ Lo TR S L T2 72D THAIEB 2B,

10* n/m* BRHFCILSS 2ME F3201%, T b7 4L hb~h
Vs ZRHE & O F i 8 BRI Lo TR F 972720 Th A
IEEZ BND, AroCyL-10/PY306 GFRP O ILSS M3 72 H <
RRABDDS, T Fo— T AT L OEEA A i -
RO THLIRE | B%OBRFDB LI THD,

4 Resin tank |

Fig. 1 Equipment for vacuum impregnation.
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Fig. 2 ILSS against time diagram tested at 77 K.
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Fig. 3 ILSS against neutron fluence.
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Status of Procurement for ITER Superconductors
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m | | I
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¥ 340 J45 S50
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2. BEESht=Nb,SnHEDHEHE

I FE TIZENOBM A —H 2 #1280 T, Nb;Sn FEi
. s R UBRWES R, AT, BARDHR ;tTF =
A IVHERD 25% TH A5 100 b THY . ZhFE TIZ
WRETH D, B A—H 1+HZBW T, %1”%%715%#%
DEFFERMORER % Fig. 1 IRT, IO IET TR
B (BESAETRIE : 190A LA L) Zii7-LC\W5, T
TEIE 230A T, HEHEFZIT 6.8A TH D,

3. BRLED Yy I

TF= A )V AEARD HET760mTH 5 DT, Fig 21TRT
FOREZIkmOY vy MITTHEEF Lz, A A
DR S IkmOFMENINL T A VMR TWND, A AV
OERIZIT, REBmOME A T ThDLHY v 7> MiZE
ZeX B OEIREEZAT O B OB, WEEET O XA LSS |
WBREFRA LTV v 77 v D& PNE OIMRIZERMERIE T 2
LR g R BAAAMICEREED EE, N
T LY — 7 BB AT O EASMOE LSRRI ENRE S
TW5, BFE, 100mDEH# 2 ~Tﬁ%ﬁ%%ﬁof TEE AR
DOFPIEENRZTT > T D, 127121, 760mDEi & 3 —iE
BEBUEL | HEESROVER Mﬁ 2T O TECTHD,

4. F&H

AR 2 T DNb;SnFBEAEL, N FE TIT, HhkE i
4% H AR @f’JlS%zxmﬁkb JIEE L;ﬁgf’ﬁm AT
60

TF = A /L2 53 ONb;Sn#E (£19660km., #7344 ~2) |
KAEDIH EFTILEKT A TETH D, EAUHNT, #&
MOBEL, EEML IR TEKE (D% &7y M
L) 1E¥EE1T9,

SE X
1. Y. Takahashi, et al., “Performance of Japanese Nb;Sn

Conductors for ITER Toroidal Field Coils”, IEEE Appl.
Supercond., vol. 18, No. 2, pp. 471-474, 2008.

# JacketingLine

Main Building

Fig. 2 1-km jacketing facility for ITER conductors.
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JE7- M, ITER OEWNEEEIEL T, ITER hA % LR
5 (TF) 2A /v H OBRE SR O #IE B A HE D TR0,
33ARD TF 2V HBREERORYELAT). BREYEICZE
WTIE, B OO BUERZIZ, BS 760m DAT LA
(SUS316LN) B 4@ (V%7 v N IR EAT AT 5729,
F&2% 800m DOEMROFN. TEHEBENRMLIETHD. ZOEMR(L
EITHVXY T4 v VI E R L, BUTE, A CHIR O
PRI E WIS DORIEER T o TG, REEE T, Vv s
T 2 TR OIS AR B EOIRBUZ DV TR T 5.

2. Ol yTAV T EED TN

Do T4 TVEED TN Fig. 11079, £77, 13m D
IOV M REHHEREL, BED 760m OV x 7 vk
ERUETD. Z2OT Yy NN E 5 &iA R, Py iy Mt
2% 48.0mm 2>5 43.7mm (ZJEHERIE 5. D, 2m 02
FCHREEERD. 2O T THRICEEAREIL, KK
3 FDBLATR SIS D ERRTE L TOBIRIROD AT
AHECTHLZLEOMR, LY, BROEEY —LUEERLZL
Tbb.

3. DN ITAUTEBDER

DT 7 IO EE Fig. 2 \ORT. T, Vv
7y NEELZ DR, PRGOS ZIAZEATH TRIERR, AR
DORT LG T 5 BIREE |, JEMERRIE S BT & O &
BRI A Z T TR e N AT A TRER S NS, 1l
HERNOBEE FTOMEEEL, CS BRORAEICHLXHET
X5HLHITHI 900m LL TV,

LSBT, vy hOBRSEIN L EtEE, vaEEmo Nk
[H D HAAMRE, He V—273BR, b HaEmaRER, 2B1HE
AR (PT) 2179, ZNHORBICEH LI, BREEIC
RE LT RRE T vy MNASBIEAT. AT 032 Kb
D, 7142 B3P ¥ Nk T 572008 T —J%K)
180m fEIZRRE L TV A,

R CIE, R Z B ZIAATE Vv r v hDIERERE, &
Y, Bk ORI A AT, Fig. 3 (R TEMERIEIER O
e KIEARAE /71X 500KN T, 4 D m—F7% 4 J5 6 1 I
Ty e 43.7Tmm OAMBEETIEMLURIE 5. _o¥—%
LIRB N2 RO 2 FEIENDY, 2 IR —TREIED R T
D 2m EFTHNT, BEVEE CEMRELEXEDL. TOKk, H
ZERARPNTIER AR E L, BIRRIRD He V— 7% FEhE
T5. BRI PT Z17\, @2 mER L CHT 5.

4. SHOEE

BUE, Ox o7 v 7 EEOFGRIRE T Leb I, B
IKONEEAT> TG, 2O RGESR K OGBSI U T
WCEBEMRE AL, O5LAR IO, @BIVEEOY
AL THD. ZNHDRERDIZ, BRI SH A ERR
T5. EHIT, ZOEFEEE T 760m OFERERDOREL
1T\, ITER OILERZM R+ Z 235 EL, MRORES %
EHENLT D, ZOMSLUTRUEFVEICED, BEERE
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EEEHRE 3AH
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Fig. 1 Fabrication flow of the ITER TF conductor

HIUEE
!"_‘. | | i ;
EfEmpEE |

Fig. 3 Jacketing machines in the conductor factory building
(compaction machine, benders and spooling machine)
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[1] Y. Takahashi, et al., “Performance of Japanese Nb,Sn
Conductors for ITER Troidal Field Coils”, /EEE Appl.
Supercond., vol. 18, No. 2, pp. 471-474, 2008.

A8 20094F FEAKFRI T2 - AR



1C-p03 ITER

ITER-TF O/ LEEEY DB R MREE
Validation of welding technology for ITER TF coil structures
G 50, THE, @ TOi, SRS IE (R ) ; B AR — RS 1R EE T AL AR R (REE)

NAKAJIMA Hideo, CHIDA Yutaka, TAKANO Katsutoshi, TSUTSUMI Fumiaki, OKUNO Kiyoshi (JAEA);
NIIMI Kenichiro (KHI); SENDA Ikuo (Toshiba)
E-mail: nakajima.hideo@jaea.go.jp
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(Phase I1) ZBA#E1L7-, Phase Il DIE&EhEFHHE 12DV Tid, 2009
FEHOE (2B-03) THA LS, BE, —REERG . M
BB R, K ONEBEIC B9 D 5 R BT O MG /NI
{EZRHED CTND, TF M O BUEC o 5 BRI IS R R
DHETEHFETHD, ZHIVET, i IHEEIX Phase 1T B4R
DYEMVEREL LT, IWEEA BT FMYJJ1 Zfd L7252 58 56
TIG FEHEERIZ DT, WRIEA~ T DEE COTREE EFEZ D
TETz, SHIT, ERIAEE CIAE A AR T e E s
ICHETHDLZEND, ERA LR —NEROBEHEL
L 72, AREEE TIE. 2O ORE L Ok CH/RO T
BIZOWTHET 5,

2. RS TIG BIES DS IRF M

BeBASE TIG WHER OB IRRFEFHAM O 72D OB R4 I,
FMYJJ1 OE#ED A Y2 W SBHSE TIG i8¢ FMJJL [H
4+, FMJJ1 & FM316LNH, } (8 FM316LNH [A] L2925
ZETRYELZ, BUJEIT 40mm, 100mm ¢ —FE¥H T, 40mm T
WL FIE A E B & EO RO P ELTIA L,
DI, VBRI D AK [T DRI RIET AL A
LI BIp oI S IR BE LT IR BRI D IR SN -
THEBEERORE 2 1 ARGV URBRICALL 7=, BBt
TIG ¥AHE D5 EREFI O 70 IR E LIS Bt 134
FC 20 FETHY | Mk TEER T4 40mm IR HE CIES TR 2
AT, 100mm 42T 5 AT LU H LU CGRER ICHEL 72,

Fig.1 IZ FlaE, A& B, im0 B3 CIREEL-
40mm JEDOVEHETRO 0.2%7 1) & 5| 3RIRS OIR LR AT HEE R
Ty WHEEBMNC LD RITFERO LT, 4K ORMEL T &iE
BEONE TIEMR T ChHHZE N CE T, R4 R R
BT CHA LIRS O B TIE, AR KR EL /2D L8
FERDTMNIAE P AEm A Ao 08, MEERHKF T
IR WS E D RS U, AK ITBWTHRERLT- 98 ARk
JrCHIES AV 0.2%1 1O EIENE 1,115MPa, EEHE R 721X
45MPa THY, FMJJ1 OFEHM OMEEIFIERIC TH-o7z, Fo,
FARMEIX 1,024MPa THY, _XTHOFT —H M ITER TR
(1,000MPa LA 1) & £ L TV D 2 & & TiERE LT,

3. ERWRAR—FBB/OEME
PN T K OISR TR 2RS4 2 BT EREFIT

Wit R A2 T 25 Im ROTA NV EREMIBORELIT o7,

FAERIFARE 270mm OFMREME 90mm D 2 DM ET
RERLS AL, Fig.2 1" 3 JD1Z SMREARIBR D 2 2t D ik
T (RIS 70mm) [2OUWVT, FARIDS R X 8 C H )
TIG EHEE1T 72,

ARFAETIL, MM E D A 28T 2 B O Hugz Sl
RO EATHIZENTEEH MO D> ThDHIZ0, AR E
Z BRI ICE AT A DO TIEARL  KEOTCTHEET AR
HEABMAL, EA Z o OMFIT L TE R ORE E A

J— 51 J—

(LT DI R ERBENE T T L U7, TR 1B 1S A Tl ik e
FORHE CE (REBENT 26 K% 28 J&) . 4~23 JB T,
18g/min DIRFE B CLEE LR TN EHR &7,

100mm DESZRL T, JEHF -8 5mm, BAJGAA B 47 OFk
BREZER LT, RESIChZY, 1 13 ATHE L3 Al e
THY ., EHZL DB DWW O RN — T LR & D
FHLREE ST, BEIR O T Y N KRS T, V82
% OZETEHE Ti, IAHERDD 650mm BEFL/- (7 & T B i
F5 4 3mm LLNIC LT o DT O T 4.8mm O]
TEREREFHIENTE, WELERITHIET, HIERES
Iy R TED AR LA TH -,

4. FEO
BEBASE TIG #2210 ITER OBER 20 B - DIl 4 52
Bl CEHI LB EREL, Fio, FEEROBIEICIEELTE
RS DT, EH TR EEUED RaBLa5ol L
2, BUERR GO BT — X 2 BUG LT, BITEEED T 5
Phase I DIEETlX, Z2NHDT —HETEMAL T, &HARHE
BRI O RRFE A D 5T E TH D,
1800
1600
1400

1200
:

1000
800

600

400 OYS: Flat AYS: Horizontal  OYS: Vertical up
®TS: Flat ATS: Horizontal MTS: Vertical up

200 \ \ \ \ \

0 50 100 150 200 250 300

cEi |

STRENGTH (MPa)

TEMPERATURE (K)

Fig.1 Relation between strength (YS: yield strength and
TS: tensile strength) and temperature.
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Fig.2 Trial manufacture of inboard coil case with narrow gap
TIG welding.
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5 (TF) aA VA CIC BRDMERERBR A ThoiuTz, T DRE R,
RO GRS FRR AR OMREIC DTN ~ME
TLTCWDZEMFERRS NIz, ZD—DDKRERFERELT,
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—REBAFE LT,
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DB EFE LD THET 5,

2. EWETIL

Fig.1 1% CIC '9‘/7"/1/1’;}{2'-(0)ﬁﬁmﬁ%&@*ﬁﬂ@%ﬁ%i“?‘
FEER I, EAROE T 7 U IR» TEAL T DA A3
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Do ZAUZXKTL T, BH S OERTIERMEE D70 LAy F
X, ORAREN 33%E LI E T2 FRRE OB
R+ oS, BT LN TED, LU EXY EHik
K OaA MO BT A%, P EEKEHNTET
MELTZY, RO R T I MO FEMROPUI n 5T T V% H
WCEHRE L, VaA MR OF —IF LS TO RO
1, BB OFEAMIRHT L SRS ORI A REL , B2
ikl A B L CRHE LT, RO A& 75 ALE R
DIMET VA ELFE L,

TR R E TR R 2 T 5 7-0Iida Yy b
ﬁU%kbébﬁﬂ%éoLﬁ@%¢mﬁ@%%7WT
ERE Yy R i%ﬁ%%éﬂﬂ\é LARE LT3, =
Yy NOBMERETAIZDIC, EFRrba Yy b
~OJFNERESE L, HFERNFEALM L Tayr
Uy NOEBENMEFE L,

3. FRHTHER

ARl ASRERPNIZ 900 AdHD Nb,Sn HEfgE 150 AD
TR R A E LR 2T o720 22U iﬁi%’fg‘@b F B 3R
PROE > F(6 X 5 X HIZ—E T 5, Table.l (ZEAR K OO
Bt Fig.2 (ML 10.78T Ok K CERDI@
BB 68KA [ZEELTZ DK BHR ~D I/ A 2 HED
Vo7 o7 LR, BRI T AR AT 5-(1-150), HiEfihn3 43
RO BIAE THD, BIRDAANAE —THDIZEN OIS,
CHUTANBBEG 0T a4 v M D F i S B DRI L5
HETHLEEZDND, ZOIINTERI A BARE—THD
L, —EDOFRORMBLOH DI R BLF BRI L
TLEIAHREMENR DY | 78RO EE R DTS #EL<
RBHEZEZ D, MOFERIT SN TR HE 5,

Table .1 Major parameters of the TF conductor

Strand
Diameter (mm) 0.82
Cu/non=Cu ratio 1
Cr plating thickness (¢ m) 2
RRR of copper 140
Conductor
Cabling layout (31) X3X5X%X5 +core2)) X 6
Twist pitch
1st (mm) 45
2nd (mm) 85
3rd (mm) 130
4th (mm) 250
Final (mm) 450
Cable diameter (mm) 40.5
Conductor outer dimension (mm) 43.7
Outer diameter of central channel (mm) 9
Inner diameter of central channel (mm) 7
Void fraction(%) 33

*1)Two in triplet are Nb;Sn strands and a third one is CU wire
*2)Core consist of 3x4 Cu wires

Magnetic center
500 __395 | 2555
450 L-leg
v Ve ah VT Ts l 550 _
WaN=1/ Ve Current flow | SHe4 I
SHe —» [ 50 © (=2
SHe—> | ; .
Bottom / [|VaVs Vs SHev |
" Vio T X pper
Joint soo | Rleg terminal
Vo Ta o Voltage tap
o Thermometer
Fig.1 Sample tested in SULTAN
800

Strand number

Fig.2 Current distribution of each bundle (1-150) when
transport current reaches at 68kA and external magnetic field
of 10.78T is applied.

SE 30k

1. N. Koizumi, et al.: Critical current test result of 13T-46kA
NbsAl cable in conduit conductor.
Cryogenics 42(2002), p675-690
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KRG 72 8 O RAGRE B oAV FERICIE, SR,
AR, MRS N EREN DD T, K 1(a)D &I,
FAR(SC TR+ Cu FA) ON T Lo M HALL L CE AR
DEDLEEN TV ML —T )L e A e a Py (CIC) EAK
DANLI TS, LML, ZO7r—7 0, 2Py M
DERICRARREK 40 %Ll FIZERES D701, BRI
DELNDAEL, BHBRRDOA L 2 AN 2T RAEL,
HRNO BRI — L7225 C, MRS NI AEL,
Ramp Rate Limitation, 22 JiHEEDIE KL %5k 2745
GWRBD, T, K 1(b)DIICFEMBARHEE TR E
M CIC BRZHEZEL, & SC MOEImITAINH T&HZL
ZaRLTZ[1,2] RS T, BIEHED HILTWAEAD B LT
1A 7 (Force Free Helical-type Fusion Reactor ; FFHR) [3]
(ZHD CIC BRI IE A L7 R A B 975,

2. EEAERK

% SC FMOBFAEZFICITT D201, D SC %
RREA B =B MICEDEBER T25 LTI 812D,
WD EDOEFEROE T ORI ELND[1,2],

Moy, 7her S RN Y
2ﬂ:(ln j;]i+p.{ an[ (1)
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2 2
1
+MO(M_%J2120 (k=1,,n—1)
Py Prn Ji=kn P

727120, LIS i OB, W TEZEOBRE, rliF k
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3. R DEKECH
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#h CIC IZRLE 35 H LT Z<HDD, 4 SC EMRIITE
WARFECIZT 21912, K80 SC ERIT G- g ERE—
RV A OX(DITRAL TE B OE > FE BT LI21%,
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Q:DDHFAHDOE Y F XVELARD, 1 BIZELD SC FHiREHils
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Table 1 Main parameters of CIC for FFHR.

SC & Cu strand diameter [mm] 0.8
SC strand number 720
Copper number 360
Cable diameter [mm] 38.0
Conductor outer dimension [mm] 50%50
NG
SC strands(¢38mm) @ss I~

o
ath ayer
Nb;Sn:720+Cu:360 ol " 3rd layer
= 2nd layer . g
Condut dstlaver A % \
\1 .. Tape (stainless) Conduit
- [ \ '
e

== N
;@\)j_lo 5 mm Tape (Inconel)

(a) Triplet-Type

Central Tube
(b) Coaxial Multilayer -Type
Fig. 1 Triplet & coaxial multi-layer type CICs
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Fig. 5 Normalized SC volume

4. SC RigD 1L

—%IZ SC FROEFENAANIKREREEAL 5.2 5D T,
R 2 O FMNLE T SC FEMATEZ M5, fi
WA 5 1R T, M, (SC:Cu=2:1 KL {E) D SC A
LT AL, (SC & Cu FERDBABERLE) D SC HROK
FEITH 8 WA TE DI LN G305,

SE Xk

(15, fil: KR 15, Vol.35, No.4, pp.176-183, 2000

R1F&E, il EXFEM%Es, ASC-09-21, pp.5-10, 2009

[3]S. Imagawa, et al. :Plasma and Fusion Research, Vol. 3,
pp.S1050-1-5, 2008
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Detailed design and fabrication of superconducting magnet system and for the JT-60SA
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OEBRIL, VLY ook sns,

EF aA VDY 57 TF a4 VI 7 L7 IVIRT
FEET D, TF aA VOERRRKEL Rolzicd, FaA
NVIFRT A FERMI L, BREHETE A Lz, 7T 7L TF
A VRIS EICTHNH 5 O T, 528 BU Rl &
TR TH D,

CS I, 4 HOBRE TEMET 224471 —1r & BT
¥ —T7 0y 7 THEENTWD, TF 2A L& Tl T
BT 5, FEEEEEE I L C. TF 24 L& OBRAIC O
TAETE,

3. BlfE

CS FEHULITER-TF Mg & WO FFE A A LT
L0C, WETIEFICEA S iz, BUEERB DLV NbTi
RO EEABA L T, BHRTIERCRES LTS,
PRER D EPE B S, CS & EF-H, EF-L @ 3 fi¥60> 200m
#il 2 X —H KR & 30m ORZERRMAFERL LT, CS(Tm &)
& EF(13m £)AY v 7 v MIMAREIRE Lz, EIRES
(LR I%, BREER AR EATIC R & K & 630m ORTE S
A DM Fig. 2 13T X 9158k Lz,

EIRE AR OBIERER & LT, 3 FEEOERORE
iTolz, JRHOES 3 BEEOY Y 7y FEHWT, R
A4 REORMEEITV, BET LIV YT v NORKEREZ
WE L7z, &6, EAERNERIC 3 FMEOBREE
HEMER U7z, CS KM % Fig.3 1277,

EU I <CiX, TF 2 A VOFEMERFIN AR SNIZD T,
TF HEAROHEA Fiot = 3B S 7=, TF H{RIX NbTi 5
BAER) 40 ST A, Bk BF MR & %
THHOT, BEEIES EBbnb, TF 24 L5 T
I, FREABOREAIT>TWD, FriC, TF I A LNE
JE A ARLEEO @B N OIS %2 52 5720 OFRFEE1T -
TW5, TF =AW 7 T A(CEAYE A % U T (ENEA)
DEEE ST D,

7 Z A (CEA)PTHET A~V U LAHHEIZ OV T,
BRI BEE N IR E A, Bas OFRMIEE N5 T Lz,

TRE(H A+ TORMMOER . B MEIKZR E) 12T,
AAMOZ NG E OFELEIT>TWVD, Flo, FAY
KIT) 23 FHZET 2 @il B s 5 ER ) — Nid BSCCO 2223
LNV ROZEAM D HTS HE T 4 R 7 O HAREH,
MoK S5, CS & EF HIZ/ IV ZAEHRE— R TOE
WU — RORMEOMAT AT T LRI T Lz, MESE
PERRE SNT=D T, BUENBII SN D TETH D,
BEWX

[1] &M i, RIE TS, 44,8 (2009) 346-352

[2] V. Tomarchio, et al, "Design of the JT-60SA
superconducting toroidal field magnet ", MT-21, 2009, China
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Fig.1 The JT-60SA Magnet System

b Spool §

Fig. 2 Manufacturing Tools for Conductor Assembly
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Estimation of heat generation in prototype joint of JT-60SA equilibrium field coil
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BIIATETTy 735, EARMICEAERN A B2 SUS DrF
TTHANELTZIRBE TINEAL | R LB R 2 1 XA T2 8RS D,
BBICMELIR O 75 TR mHE L Vat s Ml Ay % [H
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ST, A%k Q. ZLL T ORE L4 H, EF YaAfb
DFEETERT L 2.5 s FRETHDHIEN -T2,
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1. K. Matsui, et al.: J. Cryo. Soc. Jpn, Vol. 36 No. 6 (2001)
pp.59-65

2. T. Takao, et al.: 21th International Conference of Magnet
Technology, 4BP-08, Hefei, China, 22 October 2009
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Study of measurement method for heat transfer coefficient in solid—liquid two—phase flow
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Fig.2 Test equipment for measurement of heat transfer
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Numerical study of cryogenic slush fluid flowing in a pipe
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Pressure Drop and Heat Transfer for Boiling Liquid Nitrogen Flowing in a Pipe
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Fig.1 Schematic illustration of the experimental

apparatus for boiling liquid nitrogen pipe flows.
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Condition of enhancing heat transfer in He Il film boiling in a narrow channel
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thermometers. +: Positions of pressure-gauges.

3. EERER

AT G 2 T SRR BRI & 0 | KR BRI N O i
BT — R~ v 7 &5 L2 Fig3 12, 1.9 KIZH T 5 p-q ##
X EDE— R~y 7 THO | A EEFTHRWNARLEE— R
THD AV FERE~E BT DN D, S A
— B IS T — R~ OB A, B ZE M O _E DR
WEBMGEDO M BN D | b WEBMRERZ R YNy
Mo TWb, £ LT, ERIBEAREICR LD R4
B OV A 7 V73— K23, LY EARE R OV ViE
T, AJEJNEBED HAFIZEKIEIC T TIRR > T 5,

—7 7T, Fig2 TR LIHEEHWTIThh 58w o
EERERS R (T.) 2 AV, BVREROIEFRFIET
L& AEINEBBIZB W CIERICRMIN 2 IR 2 B AR,
F LT, AFHRICE B, AENN RS BB ERE
WRKIELRMETHD EMmTE D,

® Strongly
< Transition (Strongly and Weakly)
X Transition (Strongly and Noisy)
4 Noisy
100 — B Generation and Collapse
accompanying with superheated state of He Il
o0 (_J [ ]
©
& 000 : o« <
2 1 e B e
= o %
% [ ] OO <&
3 B X oOX X
g
o g 4 4
4
1
6 7 8 910 20 30

Heat flux q' (W/cm?)

Fig.3 Boiling mode map drawn on the p-¢ diagram in the case of the
narrow channel with the gap thickness of 0.155 mmat 1.9 K

15 o 1 10.26 W/cm? early stage of boiling

<

"g O @ 12.32 W/em? developed film boiling

z | o(?

R () SR

8 | !

© I

§ 1O
I

° o

K3 5 [.1Q. O

» | |

2

@ ! |

= | |

= ! o

§ fauits ©

Tk : T 100
Psﬂl P

Py
Pressure (kPa)
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Fig.1 Overview of the thermal-hydraulics experimental system
for liquid hydrogen.
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Thermal—hydraulics experimental system of liquid hydrogen for HTC superconductors.
— design and test procedure —
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Fig.1 Schematic of a tube heater.
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Fig.2 Cool down process of the experimental system.
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Boiling heat transfer from a horizontal flat plate in a pool of liquid hydrogen
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1. #&

RE-Ba-Cu-O /3L 7 A8 (RE A HHHICH) 1360
MR TE 5 2 L b IRIESIR & LT O T
INTWD, SV BIREERDT AT MbaRELSTD
& AR R OO 1] B8R S0 5 28 A Tl v s
RO S HFROREICRAND 5, £ 2T, RERTIIHE
D Dy-Ba-Cu-0 &3/ 7 8RB 2 IV THIR R Fr it
CRIETERAEDEHDREIC OV THRE LT,

2. EBA%

i BERY > DyBa,Cus0y & Dy,BaCuOs % /L 10:3 THE
wL, BEROREom EBIOBMARTEENE LT
Ag,0 % 10wt%, =2 7 % —T& 2 Dy,BaCuOs Hi ¥

DOy E B E LT Pt & 0.5wt%iml LIBA Lz, &
D%, ¢20mm OV v MM L, KAH T

NdBa,Cu;Oy Hiftidi & Flifkdn & L CAVNT 200 RERHIERRA
RSE, B FAAS U Of 25z, £k, BEAFHR
1 400°CTT == &7 o7, /OB OERITT~
T16 mm THolz, £72, @S9 mm O/ VL7 5 EHE
WO, IRIRZER P TT K TRESTHIMHIL ., MR35I KIE
FTEAGDEONREZHIE LT,
3 WRBLUBE
AR O e KIS 2ond, T 2T, il
G ORE VB E a, E7/hZ0EREZ Db & L7z, v
FTHROREHZEBWT L, HRADE D Z & CRHRIERS O
DA ELTWD, 7272 L, RS RREDN R 2356
PEDEOHRIFZNZERES RN LB ND, Eo,
I EW BB O RHEN R TH D Z & oy
Fig.1 (TR O RERER A E 2R3, 7 AT M
RKELBRDHZETLV®EGTE THENE< Z &0 R
7,
Table 2

Table 1 {

IZENZNORE &L L= ICER A DY
BB OGS & R, b LT v 7 K& Bl A b

Ber, MRBSIHIE T LTWD, Zhid, Ehabt
DR, L2y OFEANS &0 R ERPNI S R & OB

FHEHINLMREEBZDND,

Table 1 The values of trapped fields for samples a and b, and

stacked bulks.

The field was applied after stacking two

samples.
a (upside) b (upside)
sample a b
+b +a
trapped
2580 1370 2730 1500
field (G)
T T T T T T T
2500 -
2000 — -
—¢a
&b

1500

—&— a(upside)

+b

—&— b(upside) +a

1000

The value of trapped field[G]

0 5 10 15 20

25 30

The distance from SC surface[mm]

Fig.1 The trapped field as a function of the gap distance.

Table 2 The value of trapped field. The field was applied

before staking the bulks.

a’ (upside) | b’ (upside)
sample a’ b’
+b’ +a7
trapped
2160 1120 1770 1220
field (G)
5581 20094F BERK IR 157 - BB E S
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[#E]

RE M EA HHHIEHE THD REBa,Cu,0, (RE123) AL/
NZZIBWTE, TR DRENDIZE T, J/, 72 B 55
HERBIET DIHENEL, WA EDDDO ARSI DI
It BPEDIK T RZDRIK EE Z BN TE, B2 122D
FEMHEAR T O—[K &L T Dy123 ¥ElEERE /L7 ORF5EE 8L T,
Dy @ Ba VA MEH#ZRRIL, SHIC Y123 BEFEIRIZB VLT
Y @ Ba YA MNEHA S L CTE[], 22T, ARBFZETIL,
i A 123 FREIEERE 2L 21238\ C RE O Ba 31 MEHLZH]
T HZENMBENTNDIEILIRFAK T TORE B KA.
Y123 VERLEERE L2 RN L | RS DRI
O T, J OHLOIHIZKD, ST REERO R EE R
BT

[E=B&AHE]

Y123 VREIEEE L 21 Z L R O XHVERIU 72, [EAH SO
WS THERIL 72 Y123 £ Y211 D¥YERE 713 OENERD
JOITFEELL 0.5 wt%?D Pt N2 IRA L=, TREA M E $175)
HAFHET 5726, Co (Cu bkl 0~1.5%)%H 5 UHR—7Li=
Y123 By REHWCRBIROERILZ, 2hae —dr L 21 t/
em)IZLEHT 20 mmgX 10 mm! DXL MM L, FEfE s EL
T Nd123 WS E Ly N P YL B o, ARG 578
R EIEEESE Y 0.01 atm R CfT o7, VRRLEEE Lo D
a-growth BX O c—growth FEEHEIVHL7Z 2 mm X2 mm
X1 mm' OFEHIRIL, BBHRELIRT 450C TRAN =—/1
ZhiL7z, ZHHOREIOREALREBAITONT, IR XRD
IRE = DFENTINORE - E 55 % . SQUID B A FHZ L DAL
TEDDIRBR R FHI L 72,

[#EREEE]

2L B LOMEFEYE 0.01 atm FWTHOFRKIZIBNT
b, REEEIZT 7Y ASTZ TR AL D Y123 1A
FREERL 7 3 GES T,

Fig. 1 2BV T AN LTZ a—growth FEIOFERS D
2, 4, 6 mm BENTZER A IO LIZaB o 7 & R4, 22K
CYRRNEEE 21 T 75T, TR RSB E I8R5
B 7, MR TFLTWS, AU RS L2 DiE< A2 B4, B
VIAENADY A4 DHFETR CTHD Y211 DENELIRDT0,
FE A IRV TY O Ba A MEHIMEES -T2 &
EZOID, —H T, BT T CIRlEEE 21T - 75Uk
TIE, RS DEENLTH 7, IR I RSN e o7, 245
FREIOEFESTE 0.01 atm FTHKLIZ LI O T EEK
BT A BEDIFIN, alihiniiEgL, cHNE NI END,
ZERFERTIZY O Ba VA MEBSEZY, IZTIRHR T T
DB L TIXZ NI CE 22 EDIRIBENTZ,

Fig. 2 (ZAERLIZ V73060 77 KI5 J DBEGIK
TR g, ROTIRIHAR P CERIL 73k <1, fifs f o
DEENT-ALEIZBN T, IR T 45282 @ Ml A HER;
L7z, ZAULY @ Ba HrA MEHR DM 2 K L7=6 O LRI T
x5, ff S B IO LI 28 Ch AR OB R 23
RTCE, Lo TEITUFHA T THERLIZ Y123 /L7 TiEa
RIZOT=oT J FFEDGFTIRAE D NS N &M DD 0T,
FIARIR(~30 K) 12BN\ T L OB EE R E LIZE A,
77 K [FERRIZFERS S DREN AL IEIZ BV T J DHEARL

EICHEH R T COR B RIENMERIGS A2 E L Y123
PIVIEOERICH N T D EDVRIBE T,

HEECIEL RO RS T CHE LI Y123 WRlEEE Ly
DORRALERHEZ R A IS ER T 2L &I, E AR MY E
ZHHICHONTH IS5,

Y123  a-growth region
0 anneaaling lemperatura gp’-’
450°C I
2 Poz [
= —o—[ = Zmm ? !
E 0.2atm ——L=4mm [ |
2-05¢ ——L=6mm 4
o —— [ =2mm ?{'
e 0.01 atm —=—L = 4mm I.-"
—+— [ = Brmm
-1 4
~ Hy = 1[? D
B3 29 =1 |1 a2
TiK
Fig. 1 ZFC magnetization curves for Y123 bulks melt—
solidified in air or 1%0,/Ar gas.
'E L L] L4 L]
¥123 a-growth region
H anneahing temperatura
\ 450°C
G X P 4
. o = 2mm
E 0.2 atm L =4mm
e o— [ = Bmm
= 4t —— [ = Bmm -
- +— [ =2mm
=3 a— [ =4mm

—+—[ =Gmm
——[ = Hmm

HIiT

Fig. 2 J—Hcurves at 77 K for Y123 bulks melt-solidified
in air or 1%0,/Ar gas

(1] Filfth, %5 56 BSR4 1a-ZB~4 (2009).
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HEEEE R ELE 1,226 K 2o keke b B E AR
LaFeAsOqgoFo 11 DFEFLIL, BHEala =T 1 — T KRE7 B L
WL 52720 . ZOWEIH LA LnO(F)MPn (Ln=La, Pr,
Ce, Sm, Nd, Gd 72&"; M=Mn, Fe, Co, Ni 72&";Pn=P, As 72
EVPB7e BB O T, 1 REMHINABEER THS. 5FT
DEZA La% SmIZZE 2 7= SmFeAsO, _F, Wi d T=55K
2o D ZLISMTE, LiFe,_As 736725 T=18 K ® 111
%Y, T.7 38 KIZ72% AFe,As, (A=Ba, Sr, Ca HH\ \E~2nm
TANANERE)D 122 %Y, ZU T TATEO, &I Kb
f#i Hi72 FeCh (Ch=Se, Te) 7>570% 11 R3dD Y. bt~
TORITFERREED T FeAs BHHW NI FOMEEEEZ AL
kY, fﬂﬁzﬂt%Hmﬁé—&ﬁ%wﬁfﬁﬁ%ﬁmﬁlw CuO,
JETHHDERERZ, Z0 FeAs JB4% 38 8 E 3 BRI E B
STNDEEZLILTNA.

11 RIZBW T L FeCh I2B W Th 9280 Chd
KIAIZE - CTHBEGNBLILD. Ch=Se (FeSe)DIGFEIZIX,
EEEINTHZET, 20 T0% 8 Kb 27 KETLEAT5.
—J5, Ch=Te (FeTe)DIG T D FFE TIIMBEE LRI
WS, Te AN S CEMTHZLCHEEESR L XL+
ZEMATRETHY, FeTeysSo, TlE T,=10 K N#EIN TS
O 2D 11 BD TATRERNND, fE &G I ZTEEDOE As
B TORNZENG, (ERREETHLIEN R RO ET
THD. ZOMWEOIEARNIEEASINCL, KA
JEBAZATOIIT X LD LB K 720, 8k
FBREROTEZ X v VRO R E G, T ETRE
IPIRINS T2 IZ T2 > TIHeBlIL >0 D,

ZOWETIL, FA=HAM T TUA Fe-Te-S SRR EEK DT
E Ry LI L DEE DREIC W TR RS,

2. EEBAE

Fe-Te-S SR L ELL, MgO(100)F LT SrTiOs(100)H
F AR B2 PLD (= v~ — Y —, =248 nm)%&
WCREIBEL 7=, PLD JEICH WD H —47  MEEFE EOGTEIZ LD
VERLL72. Mizuguchi & © O#ED LI, FTEDHLFED Fe,
Te, S MIRZ A JATTAEIZEZEE AL, 600°C X 12 KEfT
FSESH FeTe Sy (x=0.2, 0.3, 0.4y KA ERLIZ. ZhEHE
% 13mm, JES Tmm DRy heLiZDh, [T AEICHE
ZeEt AL T 800°C X 12 HERI CREFEL 7=, 2~ v,
107 Pa DEZETFIZHBWT PLD Z4T5Z L THRE SR 1
A R 72, 2 CRAREEIE 200~600C, L —H—=
X —IE 350 mI/avhE Uiz, HEEORE ST X
FRET, REBIZE SEM, FeMEFEANIE PPMS(W) B AReMEH]
TEHEE) & DT T 72,

3. ERBERBLUER

Fig.1 IZFEBRIZHZ Fe-Te-S JEfE& —7 v hORE#REIREE,
PLD FRIE# OB EEI/ R T . 20L& DA B K IT
FeTeysSo, CTd o 72. Fig. 2 (1L MR E 400°C 12T
STO(100)EAR 33 TN MgO(100)FEH L (2RI 72 Fe-Te-S 7
B> 0-20 x FRIEIPTHE B R UT2. ZIE I EL o filfid

Fig.1 Photographs of Fe-Te-S sintered target during sintering process
(left) and after PLD.

FeTed T 4 [n Fie

|
[T SV S S

mm MMH"
20 (deg)

Fig.2 6-20 x-ray diffraction patterns for Fe-Te-S thin films on
STO(100) and MgO(100) single crystal substrates.

ML TWDDNDND. FIZ ¢ A% ¥ DfE BDIEILFER
I L TEEA R Y LR L CODIEM RS-, #PT-
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FWNEVIZ LI, Fe-Te-S RIZBWTH, FeAs BaH T HH
HEREFRIZaE— L U ARRED® THIL, Fe RHEL
KA OB EERBFSEITERL TOAZENTAEINS.
FEMZR T — 2L T B i 45,

BEE  AFZE1T JIST-CREST O 2= 7 NIB W T {Thi-
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1. 8552

FBRET VAL, JIRERE 2 BRI THIE R 8D
T, IRIE R TRIEIR AN — M PER AR SR B CE 5.
ZORERAEDL, BEVEEE MBS HZE R 7 V203 5%
At enall]. 4, &6 ABEE 7 2O FEAIC
16V & it I LSRR L 72 > TND. T S D8 REWEAE
RBARE T VA BB D702, BIREM B ORI
KM BT 7o —F IR K T VAR O S BT L
DREERT 7 e —F NELICHEETHH[2]. WIRETEIREL
T —RM72 /2 B~ AR AN v 7 T4 FAREER(MSLR)
T4 NVH TR R ORI IRICE RN BT T 5. Lizn> T
HE O S DS 7 4 V 2 Ot 1 RSB AR TT T 5.
TIETH~IT, 74’7DXH/774’/(MSL) e Sl [
jﬁE /\%Juz S EPE MSL(Sliced MSL)Z#2Z2L TX7=([3]. &

I, BRI T D E R AR NI~ T D2 Tk
Dﬁﬁ?&ﬁ%ﬁké’@é%@f%é. A, EIRE A LB
MNCREFN ST 2728, R I OMIE L LT DL
43U 7= MSL(Different interval sliced MSL(DisMSL))%Z Fu>

DAENEEAREL, P32l —iar B HWTOA LR
L7=[4]. A Bl /b #RiE 30 wm, AUy ME 10 um O
DisMSL. ZH = 3 B4V 2O Er, 3UE, EEHliEITV,
MSL &Nz 3 Be 7 4L ZEDE WA R ET 5.

2. BHRRUEE

Fig.1(a), (OIZRT&97e 4,/2 & MSL, DisMSL LR #R
)ﬂwfmg.ﬂc)@otbtc3£&74/v§7é%n%“nm+w_ MSL

TIEAY v ME7R<, DisMSL ifﬁﬁkiﬁm% 30 pm®DOEHIC
um DAV ASTND, gt LR 5 GHz,
HAhE 100 MHz, #fiAEZ<0.01 dB, U7 /L 0.01 dB £L
7. FNEND 3 BET AN A ORGSR NS B A E
R ol —a AZKOENT U7z, FEBGEIE 20X 20 mm?,
JEX0.5mm, ¢,=9.85, tan 6 =0 LAE L7z, IR, KO
TR OBARIF G REAE LT, Table. 1 ([ ZFHTHE SR
%759 MSL, DisMSL 22 NO R KEREE ], (% 831
A/m, 560 A/m L7po7z. ZORERLID MSL IZXFL T DisMSL
1%3.6 dB M8 S ER-TALEESHS.

TANZERNET D721, MgO(100) H:A7(20 X 20 mm?,
FHEARE 0.5 mm) 12 NbN RIS ~300 nm)Z DC A/ Sy 4
Vo 7B A2 W TR L=, =D HER% RIE(reactive ion
etching)& W TT7 A VTR T L7z, Fig.2 123 Ex MSLR
T4 IVE DJE BB E DR FHE R LB E RS R AT AR
RIS, ST E RS KA R T, R EHM A E i{ﬁﬁt?‘
FERNESIZ. Fig.3 12 MSL 74V 2 OTites 11 et ol
fE A R 9. MSL 7 4L Z Dt FE 145 M1% 23.6 dBm(229
mW) Cdho7-. DisMSL 74X O4ERICEALTIE, 4 H st
THTETHD.

3. FLH
%1%)%%4&%74/1/5%?%{??‘571 T, Fox i EIR
MSLR 7AW Z a2 LT, #ik a5y ‘5“6 <‘: 28D, M

NI BT B2l E 32l —al iR IVBALNC L. 5%,
DisMSL 74»5@%&1’% TDOHINEERRFES .

o L

(a)MSL (b)DisMSL. (c) Filter layout
Fig. 1 Filter layout and resonator shape

Table. 1 Current density of MSLR and DisMSLR filters

I simulation point l
| of current den51ty

| simulation point
of current den51ty

Jou [A/m] | J.ratio P, [dB]
MSL 831 1 0
DisMSL 560 0. 67 3.6

Magnitude [dB]

I @75K ,
—70L_1 \ [

4.6 4.8 5 5.2 5.4
Frequency [GHz]
Fig. 2 Frequency responses of MSLR filter
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Fig. 3 Power handling capability of MSLR filter
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I, B2 53.5mm, £ 24mm T, REZITHEGHROAT S M3 |
HNZIE T 7 AL TW0B, BRI, [EA~TT L%
2.25MPa AL TS,

Esin(wt)

Cold Hot Work Transfer Cold Orifice
HEX Regenerator HEX Tube HEX valve

—AF b Gas ALFB Buffer
E - piston VI >« Tank

LN
A h —
L H : b

............
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Fig.1 The active type thermoacoustic device
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Fig.2 Pressure volume works in the active type thermoacoustic
device (V=40V, Frequency=60Hz, IT=320K, orifice opening=8rot.)
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Fig.1 A schematic of three-layer regenerator materials
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Table.1 Numerical results of the volumetric ratio and cooling

power at 4.2K
GOS [%] HoCu2 [%] Pb [%] Power [W]
30 60 10 0.21
30 50 20 0.21
25 45 30 0.21
25 35 40 0.21
25 25 50 0.21
25 15 60 0.21
15 15 70 0.20
10 10 80 0.17
0 10 90 0.064
023 == Eypetrimtiils
— Simulaein
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(N 1]
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Mormaliced length ol GOS

Fig.2 Cooling power of the 2nd-stage at 4.2K
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2. T.Imazu, Y.Fukuda, S.Masuyama, T.Numazawa: Abstracts of
CSJ Conference, Vol. 80 (2009) P.79

3. http://math.nist.gov/~AOGallagher/auxfiles/regenstart.html
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Fig.1 Pulse tube refrigerator arranged in parallel
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Fig. 1 Schematic of hydrogen liquefier.
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Fig.1  Longitudinal A ¢ distribution of CeO, buffer layer
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Fig.2 5x5 um AFM image of CeO, surface.
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Fig.3 Normalized Ic vs. prebending strain for experiment results
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Fig.4 3-D strain vs. prebending strain for analysis results
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Effects of the stacked structure for HTS tapes on transport current AC loss
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2. EBAE

Tablel |Z/R 9 5ETE0D YBCO #ibt 2 AV TRl el - (R
T5. fiE/ %7 — 13, Fig.l X512 YBCO #iht 4 i Habii
MIE LB AT FEB S W72 model A, &J83EMMAIE YBCO
JEZ AN S 72 model B, YBCO JEIFE -4 R50
{1772 model C @ 3 FEFAEEL7=.

HERVAR R E Xy 7 AT 7 % T FRHE R

ZE0TT o7z, BURHC B 9 2T & 7 OB 7 IR Y
—=7 E@F&/7 HEREALZ. BEEBROANEL 0.2,
0.3, 0.5, 0.6, JBFEH W %% 50, 100, 200, 500 Hz &L, &I
ERREM AN L > TEBREIT7-.

Tablel Specifications of the YBCO tape

Manufacture AMSC
Substrate Ni-5%W
Stabilizer Cu

Surface coating Ag sputter
Average thickness 0.18 — 0.22 mm
Minimum width 427 mm
Maximum width 455 mm
Minimum amperage 7, 90 A

Average engineerin

curreng; deniity J, : 10,200 A/cm*

YBCO tape YBCO tape YBCO tape
YBCO side YBCO side Ni-W side
Ni-W side Ni-W side YBCO side
+ + +
YBCO tape YBCO tape YBCO tape
Ni-W side YBCO side YBCO side
YBCO side Ni-W side Ni-W side
(a) model A (b) model B (c)model C

Fig.1 Three models of the stacked YBCO tapes
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4 Fig.2, Fig.3, Fig.4 |Z ¥ ZHDOWER LD, B
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Z L Cmodel C D nx%h%@qﬂﬁ'ﬂﬁﬁm LI BT LNy
St ZOFIKEL T, @EICL->TYBCO #bi _;§¢¢5
B CBE3, ﬁﬁ@ﬁﬁﬁa% (2D, SREEPEIR T D a0 R Ik
W CHb A, FEFHOEIERZIIERILTNDT=D
72LBEZHND.
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Fig.2 Characteristics of transport current AC loss and loaded
current (model A)
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Fig.3 Characteristics of transport current AC loss and loaded
current (model B)
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Fig.4 Characteristics of transport current AC loss and loaded
current (model C)
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Vickers hardness and electrical resistivity of Hastelloy substrate
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fE. AG FEAR BB LTI ST D AT HE S AU AE R ZE bR
FEAGBEORRFE KT T2, 2RH0 TREIT—ERITED LR
TIXWRW, ZZCARWIZFETlIL, 2 DDORINDOANAT A Fib
L. [FIC NI A4 THD Ni-3athW B HAk (R13) 125
WC, BRIEPLEE v I — A S ORI EETT, ZHHD D
FHBEZ I~

2. EERAE

INATOAT =T DU ST H0EH I, 300, 400,
500, 600, 700, 850 if_ % 800, 1000°COWVTINDDIREET
BRI~ BRI AT Ar HAT7a—IREETIT b
770 BVIVERRER I 30 TE%ZS BRIILEE Y — AR ED
HIENX, Fl—OREHT Iz oW Thive, v~/ Yy —XA
A XD WA O S E O RS E 1T, 5B O S IC R &L
WEIND, T TR OREEEMRIFEBEL-OL, i
/y%@ GE U=2% 7 La— L Wb D& VW TH T A

WCHED AN CHEE ISR W, 2k > TAAT AT —

70)1%75#;&@0) LT HZ LN TED, JE T 2D
B I 3@ATLA_ LTI, B R T2,

TBRIEPLORE L, WEaE VT, B 4 BT
72, 72, SEM Z& FHWTC, TR OB 82517~ 7=,

3. ERRHER
?ﬂ&&ﬁ%ﬁmffﬁﬁ@ﬁ* 2 (CNEPIHREL MRS TR I
K[RIEHIDNE D127 —7 1%, Byl — A S G EOEE R

uio g 850°C CEVILE 5L iSITH 16% B LIz,
(F 1) 2, LR OFREHZ L~ TH DMK E N, K
PO RS ELEE O REZERLTND, JELEE D v iR EE
TIHBWH T LA B DT RLF —NREL, ENDRHRSN
HERZICHERALNLIY, ZORERBEIME FLIZEE 2
HiLB, £, 600°CT 30 4 @%M&@%ﬁfmfﬁ% TOFE
F 850°CIC I THET TINRAL =4 1iE, AU SISO
BHCH | SRR T S Eri,cu\o ZAUE 600°CiEET
WEEDE AR T OFTHICBIRL TAEB 2 HID,

MWELTEREFLD T, HSIKT2EREPIED ST
ZELTH IR T, FIHPRREEDE N R HDITH DB T,
FRHN1ERF2
AT DEEL
ks,

[FC Ni HA 4 ThD Ni-3athW B [ HE ik oo 1l &5 4 [
ICATRT GRY 3), BREE(LBVLIE S fE S TWAZE, &
SIREMENV2TE A THAZ LD, BERBPILSH A
TOAEIEM IR TE DO TR, NATEASDFERES
bETRLE L THMTEXHIOTb R4 5,

HEHH RER DM ZFEAIRD LN

. FICEO iz Rr LTz, X5 THDAN,

4. F&oH

FSLBE|Z L CTIEIEARE DN e B A 2 T D AT a A TR D
BRIPLEE v — A SERE L, WH ORITEECH e
BndoZLa R L, BT OHELT.OEL T, fldbk R
SOMTHIMIE 2 B, BLERIC K> CTHEAE a2 i Z iR,
BRI XD EELIEID U CHRPURR F L., RIEHCEES R
T 5, LU, NAT A TIERIRHIE AR O 23 2
D, TIPS E S A IS S 5720 BERIRPIOmM L
B CHAIIC A — /L 528 TTERY,

Table I. Vickers hardness of a Hastelloy substrate

with high resistivity.
Annealing HV/HVna
Temperature
No anneal 1
850 0.842654519
600-850 1.115208614
160
- %51 P
140 * 275 D@@T@
120 | 0 %32 M L g
E 100 A FR5I3
o
G 80
X
S 60 [
40
20 | A
0 ‘
0 100 200 300 400 500 600
fEE[HV]

Fig. 1 Relationship of electrical resistivity and

Vickers hardness.
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Trapped field profiles on the sliced superconducting bulks magnetized by pulsed field
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Temperature measurements in small holes drilled in superconducting bulk
during pulsed field magnetization
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[1] H. Fujishiro et al, Supercond. Sci. Technol. 19 (2006)
S540.
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Fig. 1. Calculated 7(z o) as a function of the distance z from
the bottom of the YBCO bulk after the pulse field application
[1]. (a) is for the case without contact thermal resistance £=0
and (b) is for the case with R=5000/x (optimum condition).
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Fig. 2. Time evolution of temperatures (77(9- T%?) for “set A”
as a function of the distance z after applying pulsed field of
B.x=4.8 T of the (a) No. 1 and (b) No. 3 pulse.
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Fig. 3. Time evolution of temperatures for “set B” after
applying pulsed field of B.x=4.8 T of the No. 1 pulse along the
(a) zdirection using 76(8)-T8# and (b) r direction using 71(9,
T48) and TAD.
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Anisotropic thermal transport in double—pancake coil wound with DI-BSCCO tapes
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Fig.1 (Center) Schematic view of the double—pancake

coil. (Left and right) Experimental setup for the

thermal conductivity measurement along the r— and z—
direction.
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Measurements of remanent field distributions for Bi2223 tapes with Ca,CuO3; barriers
using scanning Hall-probe magnetic microscopy
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1. [FC®IZ Table 1. Specification of Bi2223 tapes with or without barriers.
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Fig. 1. 2D contour maps of remanent magnetic field B, on the broad
face of tapes with or without barriers.
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Consideration on the further increase of critical current in the 200A class Bi—2223 tape
fabricated by the controlled over pressure process: Analysis of the internal current distribution in the tape
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Nondestructive est|mation of critical current density of high—7_ superconductors by the third
harmonic voltage method
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Fig. 1 Electrical circuit of the third harmonic voltage method.
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Table. 1  Specification of specimens.

specimen #1 #2 #3 #4 #5 #6

d (um) 033 055 077 099 121 143
T(K) 893 896 909 913 907 897
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Fig. 1: Magnetization critical current density at 0.1 T vs.
superconducting layer thickness in the temperature region
0f'20-77.3 K. The lines show CVD processed YBCO

2)
tape™.

8
10 0 1 B [T]2 3

Fig. 2: Magnetic field dependence of Magnetization

critical current density at 77.3 K. The lines are guide

for eye.
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1. A. Kaneko et al., Physica C 426-431.949-953(2005)
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Degradation of YBCO Tapes due to Over—current Pulse Drive

Hid: GEAE, | LN, W FORER, FOBE, fEE s, Al Sk (BRI ;
FhE B (7U77) ;TR Hils (BRER) ;)\ L (EE D) ;R H (ISTEC-SRL)
ARAI Michio, MOMOTARI Hiroshi, KONO Hidetaro,WANG Xudong, UEDA Hiroshi, ISHIYAMA Atsushi (Waseda University);
SAITO Takashi(Fujikura);AOKI Yuji(SWCC Showa Holdings); YAGI Masashi(Furukawa Electric); FUJIIWARA Noboru ISTEC-SRL)
E-mail: atsushi@waseda.jp

1. [ZC®HIZ

YBCO HEEEH DOFE I T, 285070048
MOMADIVEE RN B EFH L, B R RS oL
WE 2 HND, DD ORHELLRBEE LW R D
HEEZREORE - JEED 1 DL L TEZDLERHD, 2
ﬁfvz XL BRI O = B ER L ICEA L, BB v

BEICEDRHEL B Z 1T > T 7= [1][2][3],

/\IE] 1X. NEDO DA RIw AR BEEE NIRRT =
VI TEHBIESN TS 275kV D YBCO (BB ET /L
=T A HWBNS T ED IBAD/TFA-MOD #ift T, %
ﬂiﬂﬁg DERJE DAY F S TVDERM 2 WGl ER L

WEICLDRFEL LB ATV, LB AR O I i 25
nmr“ %{Eﬂnzw_@f%&if%o

2. BERAE

FEERIFAWBA LR X% Fig.l (ORL, MM Ot
Table.1 (273 (BRAIZ2A & L7-, Sample 1,2), FEHCTH
UWZRRR I IBAD/TFA—MOD i TERIEN-H DT, ZE
I8 LU CERE Sl i L 28 A S D,

FEERIT GM I LA RE R H G A AL B
BENBE L EERRE L 77 K TIT o7, MW T, &
JEZ 7LD Bz K Z L (D) 235 Vi, Vg =0
Vo ELTZ FERFNNILLT D Th D,

D& X OB L (1 ¢ V/em ) Z2017E

(i) 2 L Lo VA% 1 #h@EsEL .,

SR OEH TR AR AT L0 e B = IR 2 B

GO L ZHE L PO H B2 HETR
A EIOFEFRTIE, LHERZ 2 A BEOBENG DT
B2 ALLED [ DK T 2fkEEL T LAME F 52541k
LEFRL. LB O R mBEIRE AN E L, L 0%k

DEISND ETRBEFE SVADRKAE [, % BT 720350,

(i) D FNEE VIR L, LB tAREO i
oYl

MEREIRE 7, 2K

3. EERHER

Samplel D FEHHE L% Fig.2 (T~ 7, Fig.2 (T38RI
KMzmRL, Bl 77 (ErbIEIK
[,,=183,186,189,192 A) A L% L, [ IE DA~
T—=N—=TELTWD, Foftih i (FroIEIC
peak*183 186,189,192 A) 28 7, % /"L T D, EERfE RS
[, =186 A DIBEF/ SV ADREIZLY V., % ZLOKHT
bl HACBHAEIREE TR 480 K &72o7-, Sample 2 & [FkE
DFERDGFHIL, K 480 K &7 o7z,

4. FEHESHERIZDONT

ARIE 275kV #D YBCO HIFEE T T VA —T VIS
% IBAD/TFA-MOD 44 C, filAvF S TODIMIZ D
W CHA L BRI O B BRI E LTz, 4 1%1% Sample
B4 Lo, MO, SEM,TEM &L, 5 1b 5Kl
ICOWTHELSRAE T 5T ETHD,

Table.1 Specifications of YBCO sample tape

Sampla 1.2

Manufactuning Method IBAD S TFA=MOD

Iingrh. mim '."E

Width, i 50

Cas Thicknass fi rn &0

Ag Thickness, i m 15
YBCO Thickness pm 1.5
Cael); Thickness m |
Gy Zri 0y Thickneas ii m 1

Haztallay Thicknass L i 1040
Operating Tamparature K 77

Iz 103& = Tenan 1834
N je 1884 = Temax 106A
W o 1B8A —=—Tenax 1894
W e 1928 | ===Teman 1824 |

el 2]

e
=
-

0

™

50

W1z VI V4 WEG VR WRT  WTE WD
Secuon
Fig.2 Distributions of /,and 7,

HEE

AWFZEE A N AR EEE NS T ey =78 O
—¥#BELTNEDO OEFEIZLDFE L= D THD,

SE Mk

1. A.Ishiyama, Y.Nishio, H.Ueda, et al.:IEEE Trans. Appl.
Supercond.,vol.19(2009),n0.3,pp.3483-3486

2. A.lshiyama, M.Arai, H.Ueda, et al.:Abstracts of CS]
Conference, vol80(2009)p88

3. A.lshiyama, H.Kono, H.Ueda, et al.:Abstracts of CSJ
Conference, vol79(2008)p176
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Experiments on neutron radiation effect of HTS conductors

BA i, B WER, R i, Al S (R R B, BRRE BEREEN) 'R E3 (RED
AOKI Toru, RIKU Kyokutoh, UEDA Hiroshi, ISHIYAMA Atsushi(Waseda University);
KASHIMA Naoji, NAGAYA Shigeo(Chubu Electric Power Company) ; MIYAHARA Nobuyuki(NIRS)
E-mail: atsushi@waseda.jp

1. EEREEN

VAR, SRR B SR O &R 23 A, SMES (%
ERER TR —IFR) X Si iSRS & R EEIS S
NTEY, FFRAITITEZ A ME g~ IS b S
TWa, LL, oD IE T ORI IS SR EE F T F)
FAMHNIDZEL BB LT LRG0, ZOXIRBREED
TR KO BRI 52281k, AT T RO
TEE OB B, BERR BE IR RO AL Lo T TR E
LA, I I TR B B AR O T i A B &
ML TV ERH D,

L EOBLND, IR L iR B i v
TR RETUIZBE D, BRG i 4 O 8 R A R L 7=
THET D,

2. EER

FEERITIE Bi-2223 #RAF (B TR & YBCO #iAf
(AMSC ) 0 2 SOBEG KA GE T Table 1 IR 7T) %
iz, 7, Fig, VXM RBRH OB 2R LZKT, 2
DOIFET 14MeV DT FNX —Z O T #iE RO T
TSI U7z, 7o, BELLTIL, 5 189Gy, &
L 7.7kGy ZMRE LT,

F7z, PR IS T ORI OV TR E R A
T (77K) T Ie MIEERITHZLILY, BT -,
MEDHIELLTIL, % 3em ZED 4 KRS, Zh
ZRORBUZOWTHRETFTE IR % O e WEETT-T,

fJ bafsrs
5 ) T [ wfter
=
i in W
Cerent (%)
(a)Bi-2223

b1 100 1 $]
Carrond {A

(b)YBCO
Fig.2 Example of I-V measurement (Section 1)

Table 2 Ic and n-value of samples

(a) Bi-2223
Secti Before Irradiation After Irradiation
. . ection = =
Table 1 Specifications of HTS samples Ic n-value Ic n-value
1 146.9 17 150.0 23
sample 1 sample 2 2 145.4 15 150.0 16
material Bi-2223 ( ) YBCO - 3 146.7 14 150.5 17
manufacturer| Sumitomo, DI-BSCCO(Type H AMSC, 344 Superconductors
process CT-0OP RABITS/MOD 4 145.9 17 147.5 16
width 4.4 mm 4.4 mm
length 120 mm 120 mm (b)_Y]_SCO —
thickness 0.22 mm 0.22 mm Section Before Irradiation After Irradiation
Ic(nominal) 140 A Min 70 A Ic n-value Ic n-value
1 89.9 27 92.0 26
2 89.1 25 91.5 24
3 90.3 26 93.5 40
He targel 4 90.0 28 93.0 29
T4 Mal' dowtavan cumant UMD
on Be fargetfd mm) is A0 pA
R 3. HER

STDYsouce o targe! distance): 10 cm

Y irradahodt Held
dose rate; 189 Gyimin
HTS lapis

-

diameter: § cm

Fig. 1 Radiation test at NIRS

HIE L7 1V #i#R(Sectionl)% Fig.2 12, -V B B35
M7 I (1w Viem FEHE) & n fifiz Table 2 1275, [XIED, PR
B4 Ie, n fHEBICRESZELL TR,

AERTIHIRAEZF Tl WEEZ L%, RiETHMET
ZIRIL, FONEIRZEHET T Ic PIEEIT-T2, A%ITZDL
972 Thermal cycle Z72< L, KN FEFEOHIRERFIZIT DT A7
DI, WHEREM A T CHME T2 RN 2 ER21TO T
EIZL WD, F2, AN EE RS LTIV FEE -~
723, B AT TR BT O ¢ WEETTHI LI DD,

4. BEXH

[1] Hiroshi Ueda, Atsushi Ishiyama, Nobuyuki Miyahara,
Naoji Kashima, and Shigeo Nagaya, “Estimation of Radiation
damage in High- temperature Superconductors ,” ASC
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Critical current density properties in polycristalline Sry¢K,,Fe,As, superconductor

HHAEZ, RN B,

ANHEED D AT R OUTR); B, RER
TE, HEM, "B, AN, BATE
YOSHIDA Nobuyuki, KIUCHI Masaru®, OTABE Edmund Soji",

M(ERSNE
(FPFERHFRE) CJST-TRIP)
MATSUSHITA Teruo (Kyushu Inst. of Tech.);

GE Jun, NI Baorong™ (Fukuoka Inst. of Tech.);
WANG Lei, QI Yanpeng, ZHANG Xianping, GAO Zhaoshu, MA Yanwai* (Chinese Academy of Science) (JST-TRIP)
E-mail: nobuyuki@aquariusl0.cse.kyutech.ac.jp
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BB R T LN AINTEY, FeAsh B iriEE
KO FHCREFeAsOEAFe,As, O (RE: & +34, A7V
H) BEEFOLONEENTND, ZIVETOWRTELAE D
REFeAsO TIX S O 555 G L0 AR Z JiEAL SR 0O B
P JJ[]Z.'C*JW’E(}IL#’LE) UL ENFIEL . ZIVH OB
B PE 2 PR AL I E I XV BT 52 L3 TE 728, b KiZk
BRI D o, ti*ﬁ#ﬂ&:ttm“fwg{%f&dmm\f:”o NG
TILRIH DFFFE B ZUGET DO L i DSy K, JFe,As,
(Z8R%20 wt Y% USINL 73Rl A FRLL | SQUIDRE Jy 51+
T J AEFHIL , SRIRM O EZTA LT, F7o, FRE R
TE DR R% A CTHRALIIEIZ LD J, O Z BRI TG L
7

2. AMBIUEER

A lalfE U723 BT, Sro Ko Fe,As 28R 2 ESL T
WHEDE20 wt %TILIZH D D2 ThD, Kk O LA
Table LI, Kkt —BeEAH RS TERILZF0ET
BB, FEEREALIE DO R 520D X A DM FE TR DT
TEDSHERRS L, I DG SR TR B JEO LRI N O g PR I
BAPE JNT o BE LT, JE IR B B IE O RS R L0 1
Y AW S N NOL N F: M%kuiﬁﬂ@‘ﬁ‘/ﬁﬂibﬂiﬁb
J O A R D LB ERGES SRR LRI LT, 72,
B OBALIED DAFLNIZERAT Y ZADNE LY Jf‘agﬂ)ﬁ%ﬂ-
fliL7=,

3. HRRUKRE

BT — A I BRD T2 TIE2o OB T34 KA T
HY | RITINIED Tm@%ﬁ% I ZEAE R BT,
Fig. LTHREBALOZALRIVESNT J JE Lk
DIEIZEVELN =Bk T o JM OB ERFEE R T,
SR LD JO AN LTS, RO BHIIZ D
Do T2 JEPT RT3 B TR sz, 5 Kick
F5 JE gl 34 2107 A/m*e10" A/m*DA—X# —T
B%, FERIICED JE DFMTEHEETHRINLI=DIE
B DT /T 7 A @B ERD L, BLE OFE G D FES N
Tl EZBN TG,

B ORE SIS 2T 5720 . PR E DR 2 H
WLl ORAEREIZ LD JM O Z BRI L 72,
KifE . KINDREER T — A FDOEAT I ADIE

Bl — w)w?t | oba

Amg= S PR (1)

2 4
24" ocal (2)

Amy = 1 /e

IR RAIE I LD DRk, w, [, t 1TREIOY A
. al :tf*aaﬁéﬂzﬁik{&mbtﬁéf@# ETHY, REO RN

1 (w- 1) [T E S A2 0T TWD, 2aDEIXSCHR2) D
SEM’C%’%%?LT:E?J:@ BEFRINDOEDTO.50 pm, FREIN
DHOT2.0 pmELTHEL TV, BHERIEICEDBEE—
AL RDEAT VL ADNE Am,, 1%

Amp, =A miN1+A myg (3)
TEIND, 22T NITESRROETHY,
Ve
AN = Vlf (4)

TRIND, fITFEHLETHY, (3). () XEHTENLEN
DOFRELD faRDI=EZA SRIEMIT0.33, WHMIL0.17&
ooty fOMEZFWT, J™E OB GHMEZ R D720 D2 Al
TaRT, JIEOHGHEEEIEITREBR &KL B, 2D f
DIEIZIELWEEbhA,

Table 1: Specifications of Sr, K, ,Fe,As, specimens.

specimen  w ! ;
[mm] [mm] [mm]
pure 112 1.73  0.75
Ag add 191 277 095
s . . SroeKo.aFesAs,
[
° o
(0]
10'°F |
- pure +Ag
Lo ) .-
. ]
£ bl L s
3 mag &P A A
o e theo. — - |
Aen Ao
7B = 4 & ]
1‘0 26 3b
TIK]

Fig.1: Symbols are experimental critical current densities
estimated by remanent magnetization method and
magnetization method. Lines are theoretical critical
current density estimated by magnetization method.

(& XK]
1) E. S. Otabe et. al.: Physica C (2009) in print.
2) L. Wang et. al.: Cond-mat arXiv 0904.3145 (2009).
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Superconducting properties of MgB, bulks prepared from MgH »

Faf] ZZW, S0 ES(HOKRELT), A FE(UOW), AfRHE ¥ (H KRBT
MATSUOKA Hiroaki, WATANABE Yoshifumi (Nihon University), MAEDA Minoru (University of Wollongong),
KUBOTA Yoji ( Nihon University)

E-mail:matsu_cst@yahoo.co.jp

1. [FL®IZ

& B RBAZ AR O T leh @ W R E R IR & FF o
MgB, 1. J. % BT 5720 OkE 2 22 720 T C& =, J, D
UGEIZIE MgB, VI DB EER RO HIENA R THY, —F
MgB, ORUERFR T RS9 MgO Aflid itz
IKTHDHID, TOMFNTIEETHS,

AlE] MgO DA pl i b 2 WIFFL . B, Mg & MgH, K%
FAWERIU 723082 W BB R~ THE
T 5,

2. AP LEER

FRCHITRIEE Tpm PUF AL 99%0> B B3R, Rt 134um,
HEE 99.9%D Mg ¥y AL MgH, ByRZ MV -, Bt /ERL S
F7°, Ta &I B LM IRE I Mg ¥k, MgH, Iy K& & &L
720 TLC, 20 Ta BEATEITEEL 110015 53, 660°CT
24 R OBERAAT o7, WIZ, 27 Mg ZBR<T=8
Ta B/ EDIT THEASEIZEEL 660 & CEMLERZ N
ZT,

TR0 B4 B RO . B:Mg:MgH, DE /L
% Table. 1 {Z/R7,

K #EHE XRD & SQUID ZfEA L, ML BT LReAb il
M5 Bean T V& HWNTCJ 2R L,

;\\_

3. EEER

112, A#UBLO BRI 0T TORWim =R D %
By &g, ARERD T, 1%, S1 2% 38.7K, S2 7% 38.8K,
S3 A% 39.2K. S4 73 39.0K & 72572, MgH, DRI % HEL°
TZEIIZEY, T.b EATAHAA RO, K212, %
RO J, OREBFEAFEZ 78T, 0.5T O J 13 S1 4% 5.1x10°A/
em®, S2735.0x10° A/ cm®, S3 23 3.8x10° A/ cm?, S4 43 2.1x10°
Al em® 2720 ST AR B REL AeoTz, 0.5T LU RO
W3 TO J A% S2 B b @< 7o oz, B KFIEIEL ST &
Dt S2 OFHFNFH o> THY, S3 & S41ZBLTid SI
KV 7r o, LED MgH,
2 EBEOIRIMIBS IR EN LAY JIFE T LT D,
XRD DfERA2EG D=, & BIZFEMARMENIY A #RET 5,

DAL J, B3 S T3,

Fig.

Table 1 Specification of samples

Sample B:Mg: MgH, ( mole ratio )
S1 1:1:0
S2 1:0.95:0.05
S3 1:0.8:0.2
S4 1:0.7:0.3

0= _--“.-..-n:'—]-
o iy, =0 J:I'-'H
- ||_I|'.l'__ LENTY
UL 7697 He {r
— |
= -4 JII‘
e <06 """
Al 51
R o — 57
NJ\MM. o
ok I
-'..'!Jr‘ -
1 [| [
2 n 38 34 El))
Tk}
1 The real component of ac susceptibility with /=76.97 Hz
and poH,. =10 uT at poH,. = 0 T for all samples
10
e e T=MK
T
. -
: - B
(1] 'I . -
_ T T,
= k W ; .-'. .
E " '\- - . .-\.
e {1 N um
- 51 L]
T b s :
I =
a— 54
u
III'. 1 i i
L] 1 2 3 4
[T |

Fig. 2 J. vs B cureves for all samples
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Magnetic field of resin—impregnated bulk superconductor annuli

O, A I, R Bk, AR S (BRERT)
TOMITA Masaru, FUKUMOTO Yusuke, SUZUKI Kenji, ISHIHARA Atsushi (Railway Technical Research Institute);
E-mail: tomita@rtri.or.jp

1. [ZC®IZ

INET "7 EORBEEEMEZEEL CTHEHT2
NMR ¥ AT LDJEINZOWT OB E#ED T&EZ YV, —F T
KO EE VT2 AL, B3 B CIE &5
Gy EE ~ 7 Xy MO FEB A BRIt Td,
HEE~ 7 Ry D2 —P —THRDLRY YT ZEH O
REFLELZATODH, ROBENKELRDIHESTINT
HFEHIE R CLEI-, REOM LIRE ETTH <725, &
DIz | MR &R E MU O % EbE K -7z,

FERCITRIEER AT THARYE 2.02 T ATZFFET
&7, BEE NSV EAR T A0mm #8253 E R
% 2 TAZ O/ OROE S EE ~ 7 2y O EBLH AT HE
Lo,

2. BHEBLVAERE

HBEE LI A2 EA S0mm., NEE 45mm DY 7RI
LU, KLY 7 WEOFE AT /3 AR 20 E Lz, 7B
LEOMLAELUIZGE  mEIRCTERES O ) E L~ T,
AN SV IR DR L LN ET T 2R N D D DT LD
b TER IR ERICEDHRERL 2, M~ v 2
D EEE L E R ST,

TR LB EE SV IBAA DOIIRER 1 I2RT,
VI DTEIRERBEI L, HEROBRIC ML D~ 7 b
PAEDORT B 10cm, @S () J7 1R OFF A #IFA % 10cm &
IRELTHRE LT, V7RIS T U2 B 87Tmm, N

4Tmm, JEE 22mm OREERZHE LT2 v 78 2 4 JREEL

LS 4 £ TRE L7250 B DZIENOWNE DI AR
AR /LHEF T L TS ELZEICIVIEL,

3. AIEHR

2 NTRT N T M DORES3 A% | RISIZE ST O
W3 A e, Vo 7 INEBIZELRIZ IV T 0.75T Tho
TR VTR ANV I % 4 [HETHEESELZEICED
2.02T IZETRESEN I L3 AZ LN DTz,

Table.1 Center magnetic field of bulk annuli

Single bulk 0.75 T
Two bulks 1.32 T
Three bulks 1.62T
Four bulks 2.02T

LR

Fig. 1 Bulk superconductor annuli
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Fig.2 Magnetic field in direction of radial
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Fig.3 Magnetic field in direction of height

SE Xk

1. Y. Iwasa, S. Hahn, M. Tomita, H. Lee and J. Bascunan:
IEEE Trans. Appl. Supercond.15 2352-2355 (2005)

2. M. Tomita, M.Murakami: Abstracts of CS] Conference, Vol.
60 (1999) p.216
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Preparation of superconducting Mg—B film by sputtering (3)
— The effects of B purity on Mg—B film —

gAEL, AR K, BTG, TH B, MAK., (FHE K7
SUZUKI Mitsumasa, SAKUMA Hiroshi, NAYUKI Katsunobu, KASHIWAKURA Takayuki(Utsunomiya Univ.)
E-mail: msuzuki@cc.utsunomiya—u.ac.jp

1. FLoIS 7 o Ar flow rate: 8.0ccm ! '
Ay HIEIZEY, Mg-B BIREEREO/ER AR TD, - Ar flow rate: 3.0ccm : ‘
Mg &—5 v kIC B Fo 7 BB LIz 7 s — e O flonrater 15eam [ g
MR LT, MIRER I X —ERRICEBHL, Ar H S N Y A
AHTORE w7 R 2o ZPEID, Si(I1DFEHR B~ 5
LTz, Frs S—PICH, IRIRE R 2 TY R 3R o Sap -
—Z T IHICEE L, R AN EBENITIRA T D05 *E T R R’ .4 R
SHRARL CVD, ZIVET, Ar HRESR B Fv 7 Ok 3
AR, B RS 23K (ST 5 as—grown HRERIEA 1 L .
BTz, AN, Ar HADWESRS —7 v B M OMEEDL) e 4 s : i
RERHLIZOT, ZORERITOVTHET S, U o o o
2. EBAE 00 56 100 1&'30 260 250 300
INET, =y MITHE 99.9% O FER Mg (50 ¢, Temperature (K)
5t) LRI 99%D B T 7 (10X 10 X 1t) 2 L CT& 7=, fied)) Fig.1 Resistivity vs. temperature curves on Mg films.
(2, Ar TR DN RAELRD T80, Ar it mz /ST A—ZELT,
Mg OFENEZAFRL T2, AERARIC I DMETD OB Ar s 400 —
APGELIZ B, Mg-B MISERELT, SbIC, B MHLEDH w0 | o B 1S sumece
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BRI XD, AR ERE L,
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Fig.2 Resistivity vs. temperature curves.
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Fabrication of Fe(Te,S) by powder—in—tube method
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(Ichinoseki National College of Technology)
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bz RBLC, ZhvE PIT {ETIERT 5252372, Te &0
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2. EBRERLER
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72

3. EERHER
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FEHURIREOIER T L4 60K EEETHIIILIZDBEE0)
W2 L, 20K LA R CHOME DT MLZ06, 10K TR
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OUNTH KT 10K FE THEFAITHML T, kb
IRIR TAMIZHD T 5, EEL03ETH ., HIE L KIKIR
JE AKFCC. IPidmalcalcidiebienot-, — . 8
BAZE AL, RSS2 50ENT, X 2 1277959512, 70~80K
DHT-IN T 2T 0, ELZ AKETORE T, 5T
DSR2 FBIES N2 -T2, 20%S BB XRD
DOFERA 3 IR T, B —21%, EH & P4/ nmm T
fHFTED, ZAUTKL T 10% EH LT3 XRD /37—
I, R R CERWE— 23 E TV,

FeTe R Cl, 80K CRIRBE IS NEIIIESNHZ
DBEICHAE STV TODD, S EHE 20% & Fe HE ADRELT
BRSNIATIE, ZHUCKHE T 5 D EE 2 Hivs, SUS
BTE AL BUBHZ, S B 10, 20%E% 10K A THEH O
BRI AR ZOIRE X, ZIVETIZ Fe(Te-S)52 T
AR SNBEEERE O onset REIZX AL TWA, S &
10%DF5 0 20%J0% 4K TOESIERFRINE VO, XRD
DFERNS | G ENDIRMMN L NZEITER LTS &5
ZHiLD, Fe & HAWZHIETIE, Fe OIERZ BT % 7=
OO+ 7 S & EIED TRNLETH D,

35

—&—FeTe0.9S0.1
—®—FeTe0.850.2

p[mQcm]

0 50 100 150 200 250 300
TIK]

Fig.1 Temperature dependence of electrical
resistivity of Fe(Teg¢Sy.1) and
Fe(Tey§So») made by using SUS shesth.

14 ——Fe(Te0.9, S0.1)

p[mQem]

0 50 100 150 200 250 300
TIK]
Fig.2 Temperature dependence of electrical
resistivity of Fe(Teg¢S¢.;) made by
using Fe sheath.
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Fig.3 X-ray diffraction pattern of
Fe(TegSp,) made by using SUS sheath.

SE3H

[1] Y. Kamihara, T. Watanabe, M. Hirano, H.Hosono:
J. Am. Chem. Soc., 130, 3296 (2008).

[2] Y. Mizuguchi et. al.: Superconductivity in S—substituted
FeTe, Appl. Phys. Lett. 94, 012503 (2009)
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Transport characteristics of racetrack shape RE coil (2)
—Stacked pancake coil-
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CFXE®IZ

RE R #44 (RE-Ba—Cu-O #ih1) 2% LUkl i & iR i
B&E“\l@ﬁﬁ?‘é*ﬁfﬁ&uHﬁa‘f[ﬂD]’&E&)Tb\é N EIN-
AN BRI 21T 72 RE R &2 VO NIL — X7
VD ITGIRD T TS = a VB EEEL, ZnE T
JEaA AL CiEE R A LT,

2. E\EERAV—FaqL

59 R URT RE RBMEHW T 7 LR r—%a
A% 5 ERELZ, AmuiE, SME 100 mm, EHRERES
150 mm DL —ArTv 7 FRP &, & 100 m O %
BEBIL72HOTHD, LT 5 EOWN 1 {HZFMH 7L
N el D 4 EEESIZAS Y U TR S
r—=F a0 (K DELTZ,

3. BEABHER

30 R R A B A i (3] A LT (DA, ()3
TN —=Fa )L Q)R L —F AL D& BEHEIC T
WERBRAEEHL , A OBEBERBRAE R L TN —
FafVBLOHEBE SV —Fa/ L omERBRE LD
BEEIT-o7,
(1) #3244

M T — 7 RN R E 7R NSRRI B80T% 1, DIRER
F OB EDORE BB ZX 2 (TR, Zoftic, s —
TN AT IR FI NS BN TH T — 2 B L . st
I DRI IEEAR LT,
Q2T v —FaqIL

H OSSR L En ED 77 K 55 20 K OFiJAD
IR R TE I MR LT, i A 3 1R,
QFERB/V7r—Faq/IL

TRIREFIRTEGENC T, 1,23 46 A THDHZEARERLIZ,

4. BHYIc
Sl B —Fa A L OIRIR fE R E CoomERE
REEDDHLLBIT, KafVEANT, 77 A O
fEbfRMLTC, 50 KIS TR, 1 T 2398/E [ HEZR RE
FEANAN =T Xy MOBRFEZHED TOEHHE TH D,
AMFFEVEIE 1285898 O E AR B A5 CEML I,
SE 3wk
1. K.Nagashima, et al.: Abstracts of CSJ Conf., Vol.76 (2007) p.84

2. K.Nagashima, et al.: Abstracts of CSJ Conf., Vol.77(2007)p.176
3. M.Ogata, et al.: Abstracts of CSJ Conf., Vol.78(2008)p.102

Table 1 specifications of RE wire

Type YBCO (MOCVD)/Hastelloy
Width 4.1 mm

Thickness 0.1 mm

Minimum I, (77 K, self-field) 112 A

150 mm
300 mm

Fig.1 Stacked pancake coil
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Fig.2 Temperature and magnetic field dependence of I, for
RE wire (B//c)
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Fig.3 Temperature dependence of I, and n—value for
single pancake coil
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Upgrading design of the 18T cryogen-free superconducting magnet using RE123 tape

WG R, AT, EREORESE, PEDAIRE CRACR G- iRkt 2 —), BT =, SFEFEM, REER (PEED)

AWAIJI Satoshi, ISHIHARA Ryosuke, NAMBA Masafumi, WATANABE Kazuo (HFLSM, IMR, Tohoku Univ.), SHIKIMACHI Koji,
HIRANO Naoki and NAGAYA Shigeo (Chubu Electric Power)

E-mail: awaji@imr.tohoku.ac.jp
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REBa,Cu;0, (RE123, RE (347 H3H) D HIT ORI E &
ERbiZL Y, ISHBREEG~ BRSSO H 5.
RE123 M DK & 2255803, SR THLEMBRMEICER
DR, HEARIZHW 20TV D Hastelloy 73 8 VO L E
BEBRISHEA LTSI, BT CERL TV
RThD. T, ks~ 7%y N ERiT 55
W L 72D, K& 7B INCRT DATRN MBI 2N F
EEWRLCEBY, RIS ERETEIIENDEAL
TW5., — 5T, mibKemmEt s % —7Tix, 8.y
— Z Bi,Sr,Ca,Cu;0y (Ag/Bi2223) A L& ig g & LTz
18T M BRI E ~ 7 %~ R3S 2005 A2 LV BEE L T\ 5
[1]. Z ZICHW STV S Bi2223 21 A L TlE, JEA 0.3mm
D SUS T—7 HIBXIZTHIETHRLTWDNR, £
T H AR hoop /713 100MPa (21 X 7220, ABFZETIE,
Bi2223 W& =2 A /L 2 BRI DN T Y123 A LTl
XX HI LT, IbLRDEMGERIBLEE~ T Ry
AA~DT v 77 L— RIZOWTHRE LRI OV T
5T 5.
2. #BRLER

ML, 100mm EDONAT AT —F & Hni-
CVD-Y123 7—7 % 4ETDH. ZOT—7 1T Ag DIR#E
30mm & EHC h—#/VE 133um TH Y, T 0.06pum
DHT N T =T ERTHEEE L. aA A X
X, BUEHAWTW D Bi2223 NE = A /L EIFIE R CINEE 90
mmx ML 176 mmx &S 25Ilmm & L, SmmigoOT7—7
WM ERWNE T NN r—Faf Ve RBAZ v 755
sl L. BIENEBaA LHICHW LR TV A ERIT
K 200A THDHH, ZI T, BRERDLZOIC, &K

26 T | m—— 650
\ winding area :
o4 600
: 1550
22 1500 &
e =
= 20 450 %
e - s
13 c 400
1350
X B =15 6T 139
14 Lhackun, el : y 250
0 20 40 60 80 100
r (mm)

Fig. 1 Distribution of magnetic field and hoop stress as a
function of radius at the mid-plane of the coil.
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YIZZHEaA voa—RI7 4 2K 21787. 222X
FHE L TW5 CVD-Y123/IBAD-GZO/Hastelloy @ J, KT}
Smm {g&H7=0 O I, 2R L ThD. iEIREG 295A 1%, FF
MEDOEND Ble FMD IR LTS T & 725> TV T,
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W5 I ODRE BTG EZBET H0ENH L. ETRIYIC
BRSO ¢ WMy (A NVOBIFMSY) (SR
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A EBERBENRT—RI7A4  EIRERAETIHICHD
EWGIND . AERTR A B E LT ATIZ oW TIEY A
AT DA, CVD-YI123 bt O, RAERS I, Bz
W Lo TR E DERAEBRE, IS OMmHIZ X > THi
RENDZENFHoTz.
HEE

ARFIEDO—FRIL, NEDO OEFEH¥E [ v FY U AR
AR AR BB R ) O —BRELTE/BMLIZLDT
H5.
SEHK
[11 G. Nishijima et al, Fusion Engineering and Design,

81, pp. 24252432, 2006.

15 H T T T T T 1200
:Chubu-CVD-YBCO tape
1‘: 1uV/em criterion ] 1000
i Blc
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g : BE
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Fig. 2 Load lines of the Y123 insert coil. B, and B,
are the maximum field and the radial direction
component of field.
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Development of a quench protection system for a superconducting coil

by an active power method using a PXI system
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Fig. 1 Experimental results using a PXI system
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Fig. 2 Threshold vs. maximum temperature
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[1]N. Nanato: Proceedings of International Conference on
Electrical Engineering 2008, No. P-171, CD-ROM

[2IN. Nanato: IEE] Transactions on Fundamentals and
Materials (Society A), Vol. 128-A, No. 6 (2008), p. 386

[3]N. Nanato, et al.: Abstracts of CS] Conference, Vol. 80
(2009) p.107
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Fabrication of toroidal coil using YBCO tapes for DC reactor
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Fig.1 Ic of double pancake coil at 77K.
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Fig.2 n value of double pancake coil at 77K.
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Fig.3 Current-voltage characteristics of coil 8 at 77K.

Fig.4 Toroidal coil in liquid nitrogen.
SE Xk
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Table. 1. Specification of main and sim coil

main z1 72
Number of turns 7200 80 480 80
Number of layers 20 4 4
Coil height(mm) 200 5.4 32.4 5.4
Inner diameter(mm) 44 75 75
Outer diameter(mm) 64 77 77

Table. 2. Specification of Insulator YBCO tape

Conductor width(mm) 4.07
Conductor Thickness(mm) 0.1
Total width(mm) 4.15

Total thickness(mm) 0.328

Hall
all sensor ~
\\
A
YBCO tape cylinder »
LTS coil —p| L ' L

Fig. 1. Shematic drawing for a LTS coil with a YBCO tape

cylinder.
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Fig.2. Measured axial magnetic field distribution
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HTS-rf-SQUID & R L \f-{&##15 NMR 2R 8%
Study of Low—Field Nuclear Magnetic Resonance Using HTS—-rf-SQUID
HHW A, Mk OIEWE, B ATIR, fEoe AE, B =R CEEHERR)
HATSUKADE Y., HAYASHI M., KATSU Y., FUKUMOTO S., TANAKA S. (TUT)
E-mail: hatukade@eco.tut.ac.jp

1. IZC®HIZ

NMR 1357 7 O/ E IR T 2 2 DEREMHFHZE
WTE, [b5E, EW, ERETEWN G THOWLNLY —
IWE7p o5 TTED, MRI OREBETHLHD. H1E3KD NMR/MRI Tl
BT UL EOEMRISE AT DB A 2R — AL TR,
HRDERE, WO REEESDT20, K0V 10T Ok
LratlEEE OB RN ED DTS, — ), ITHETIE, Bia
% ) —~<VIRERAICES X, u T A—F—DIK
WY NMR/MRI (29 H BNEE->TWH[1,2]. KLY
NMR/MRI T, Fng 835 B MK 8 3 S L 7n B 7=, il o
AV TIHEE RN RE T 5. ZO7 DL DB B
FELARWEREEZ SQUID B3 insin Tk, /-,
IR X DB B T — A MR 3578, 90°
POV ADZEG B30 DC 2 VAR & - 5 EN
RERINCNVA. ZO X7k NMR/MRI 1, FEEi X
NHT T IINIRY AT KEIR DT KgAK AMES RiA
, =T URBRBEIZB WO TCAkEA R 3 28R BETH
HIREDA) L BY, ZOFEFEIFFSIL WA,

FIT, Foald, EKRRENRE TR OE S
HTS-rf-SQUID % MW\ &R NMR VAT AORIEETT-
T&7e. Alnl, oy — Mz ESE 570 Al oA
ZEAL, 7ubky 'H O FID § 55T 58280, 20
REWGELTZ. £/, A ma— (g 5&3 45720, AC
2L AAA L EEALT, 180° 7SV AE 5 2 A5V T
FEBRANR TN AT T= DO TG T5.

2. HTS-rf-SQUID Z L \- B35 NMR & X T Ls

A THRIELTARRGSS NMR S AT A0, Hbi iRy
HTS-rf-SQUID <7 RhA—X[2]L0FA4F 25K, SQUID =
LINa= IR, HR DNV LRV RSE oA L, VL A
RBL SRR A L, AfidaA v, AC 7SVARG AL, &
HE/OVAIEA RS, IR, S%—, AU TLT FIA Y
ENDMERLSND (Fig.1). SQUID oA V78 4E B O —HiE
R — VR — ANICRRE L=, KSR IO B,
(~50 u T) ZHIINT 2 )7 10% 2z JnEL, ZIUCIEE 725 fi
W4 B, (~40mT) ZFIN32 )5 1m% x Hm&d oL, m#Eic
KU CIEE SRS B, 273 52 HTS-1f-SQUID %
LTz, A A O HIZ Y T (K 20ml) Rk E
L, SQUID (¥ 7 iy EUZ A7) 20mm OIFTIZE
BT, AldaA i, o7 AT O Aldd B, /dx,
dB/dy, dB,/dz WERIZeAIHE TS 2 [HoT—L A2
b, FLT O~ 7 AT )Laf )Linb kS s, AC 2L
ARGH A AT RS A L DRV &N TR, B
b B AZBTHT7—ET I £ (=y B, v TR REL,
'H %4 42.6MHz/T) L[RICJERE D AC /S —AM&ES %
U IZEIIN T AZ LI KA Zhllins w5, 22 TldikE
LV AFE A ER A IV T, Fig.2 (T X957 B HahE k=
(FID)E BB I URE Yy =a—(5 B& R4 FHIT 5 —7rv
AEBFE LTz BUSRT XIS, B &4 7 LI-E#IZ SQUID %
v 7L, 38435 FID (52T 5. AL ma—251|
THEE, FID E 508U, 180° »LALRD n=y
B, t (BJAXAC /7 VAHENE, o IXFIINKER]) &V )55t o
AC 7OVABGBEFINL, FAETHTa—E &3 5.
NMR 1E B3R I B LA T AL L TR T 5. &
D SQUID JRE 1140 85 fT/Hz2 THD.

— 103 —

3. 'H®D FID EB LAY ITO—EEDEHAIEE

ZITE, EPARIA VIR R UES NS
MEINEFEBRIZIVIT T2, 45 u T OFMEES (£ 1% 1908Hz)
W2z, 36.8mT Doy Mifk% 55 FIINL T LI=t%, 'H @
FID § 5% A aA LA —EfERL LGV
BICOWTEHILZ. W7 D AT T LEHE BB T
1908Hz (& NMR B —2{8 B35 7-. {5 545 (SN) fba
EHOT FID F 57T 5728, 3% —%H T 250Hz 12
2y R—hU TRtk LTz FID 15 5% Fig.3 \ORT. B
WHEG YDA, HLOBA L L CRNT OREHE R
TyA32.2s & LT E L. PLEXDABLaA /L0 5
B—tenih L9 b2 e RrEanTz. £72, 180° 2L RS
B, DFIINZA: (RIEEFINEER] © , FUIn& A7) 292812
FOFARI=LZA, EIEE 1p T ELEEA, © i 16ms, 12
YUV BA T 2.5s LT UL LR oo,

‘ Function generator M Mixer

Magnetically ghielded room

Polarizing coil
Cryostat

HTS-rf-SQUID

Function
generator | trigger Delay pulse

generator

FET

switching circuit B, trigger

B trigger
Current supply 4
v Function
generator

Current supply

Measurement coil

Fig.1 Schematic diagram of LF-SQUID-NMR system.
~40 mT

~50uT [

B — 5000ms

5005ms

SQUID reset
1

B o
4000+8000ms

FID Echo

Measurement

NMR signal

Fig.2 Measurement sequence of FID and echo signals.
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Fig.3 FID signals measured (a) without gradient coils, and
(b) with gradient coils.

S& Xk
[1]R.McDermott, et al.: Science, Vol.295 (2002) p.2247
[2] Y.Zhang, et al.: Appl. Phys. Lett.,Vol. 90 (2007) p.182503
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Design of Superconducting Solenoids for muon beamline and tests of model solenoids

AT T (RR) 5
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Taihei Adachi(Univ. of Tokyo); Kazutaka Nakahara, Yutaka lkedo, Yasuhiro Makida, Yasuo Ajima, Toru Ogitsu, Akira Yamamoto,
Tatsushi Nakamoto, Kenichi Sasaki, Kenichi Tanaka, Strasser Patrick, Koichiro Shimomura, Yasuhiro Miyake(KEK)
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1. [ZC®HIZ

“Super-Omega’[1]EFEIZ N D324 v E— LT A0
J-PARC OW'E - Bt i Fe s ML TSR 1 Th D,
) —A74’/T . \;ﬁ/@ﬁéﬁkioﬁﬁ 2L AR
Z R RRIZIER S ITIE, BB O i 45° DOV
%rs%frbo/l/MM ﬂ%b\%né%nﬁ%éo (Flg.l) ARFEH T
W, B L VAR DR M T VAL OB AT T o T2k
HAZOWTIET 5,

2. BInEEHYL /AR DHKET

B L JARIT, 6207 A MIYEESNTEY, %t
TANE, BHOERE OV AR E Z O8I IT R O/ IS
TN EDAR =P —Z O T T IE 27> T D,
AT 6k AL T B L2V AR & dE ]
L7z, [2] |7 A NER—IREL, BHEILTHZET,
BUWER R BT UTZ, 18T AN TO/RTA—HE Table 1 1R
S

Table 1 Specifications of a segment of the Curved Solenoid

Parameters
Coil inner diameter 400mm
Axial coil length 43mm
Number of turns/layer x layers 25%6
Superconductor Nb-47wt%Ti
Cu/NbTi ratio 4.3+0.4
Width x Height of wire 1.67x2.7mm
Operational temperature 6K
Coil weight (w/o spacers) 27kg
Nominal operational current 330A

3. ETI/)LaAfIL

R OBE MY L /ARG T DB A N6-DD, 20%
BUEL, ZhAEREL TET Aaf el 7 A PO A
RN, B L AR DORERE LR THY, o EE
RO DRRAEETT 572, FIRMELO TR ¥ % VY
FxiETHREL, 287 A MOBUEICKTH LT,

4. HER

GM (Gifford-McMahon) #3 HiFE D Zx % RN - AR A
LD BT Na A VBEOAL N —REGEILT, AT
BLFAHTRETL, YL /ARORESFERE L, 7K TH
o7, (Fig.2) 330A ETHEEATV, 5 22 O EZAT
oSfc, WESNMS L, FHEMIVS PO T —k
VEREWLDTH T, (Fig.3)

5. F&HH

AREE YL /AR ZSFIBTRRE L, TOET )Lad
NDEUWEIZ R Eh LT, F7=. GM BB D . TOEHEIE 330A
FECORMEIZRRFILTZ, 5% 35O TNOMRGEEKIE, 7)

— 104 —

FRETEOREZATI T IETHD, - EIRE T, &
BT 2 TR CERWD T, AL DI =T
Ny RROBILTEY, ZOREFFBIUWGREZTITO TE TH
Do

'
S 4
A g

Fig.1 Super—-Omega Muon Beam Line and Model Coil.
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Fig. 3 Magnetic flux density par excitation current
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1. K. Shimomura et al, AIP Conference Proceeding 721,
2004, pp. 346-349.
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Development of highly-sensitive low temperature preamplifier for **S cryogenic NMR probe
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E-mail: y—saito@gsc.riken.jp

1. [FC®IZ

IR ERER T D EATR TH Y . SEEokRE
32 O CAEYFIICEETH S, LML NMR CEHH
ATREZR[FINIAR T dH 5 S O RIFTELIIZ 0. 76 % TH Y . 7
—E T SR IR 72 NMR EHRINEE L < . AW
~OFANEEEZR I H D, BEOT o — RN R
0D—7CH Y U EHELZEA S sMRENRATH D
DONCEEND X TV TR E O R T 0. 8 mM
FREECoH VIEHE O NMR 7 o — 7 ClEEHIA R RETH 5,
58 D NMR JEEE 2 Rig A E &8 Z OO % B3 5
72912, SSTAEIENR KR 7 n—7 2R L, 207
—Z7ERF aA vERHAIL, 7a—T7 TRy 7 A7
VT o T RBELGHH LT V7 ) A &R+ 5, W
WHNC X0 PS OFHANREE (S/N ) & 1AL ki B T& 5,
NMR DFEEE X (1) X TREN, WEITT U 7 v 7 OMES
¥ (\F) 2952 & Tas LonioEzes & Hd
ZEMMHRD,

SIN oc ! )

\/TCRC+ TS‘RS + ]Zz (RC+ RS)

ZZT, TUIRFAANDIREE | RAXRFAA NV DIREL, T4EH
TARSE RIS > TN EARIL, TIXT VT 7 OS5 i
FRETHDH, AT n—7 T, 1. TH2 FIFHZETS/NE
] ESw5,

2. EBAE

B L= BSIRIR 7 v — 7 O [ml A k& Fig. LR T, A1
T % RS M (transmitter) |2 U CRE/R L A& W0 7 U\ B &
L. Z(E M (receiver)IZ iz TNMRIE 5252 EL . K /A X
TVT T TR T D, Elm B A Fig. 21277, 28
GM/J T BFs CERAR ML 7= ik He T R — T NOHBHIAT
—UERHHL, ZIUZEICHEI L 7o RF2A /L% 9 KETIRE
WHHEIUTz, iz, BIO 1B GMEE B CEAZI L L 7 i IR He T
HREHRL . FNCEE LA v F L F VT 7260 KE
THAEILTZ, GME DO IRENINMRIE 1255 57280
TLE LT NIRHe N TV AT 7—T A TRIB I LT,

RF coil

preamp

transmitter

i receiver
switch 60 K

J
Fig. 1. KA 7 0—7 o [EIE &Rk
3. BERIER LR
(DRFAAILDHEHELI=E
Fig. 3ICRFaA/LIZ T 2B AU OBSEHA A7 ML AR
T EHEUEHI AR R O BRI S B BR T A 27U T, 20
mMOJREAFFO, 4T EIfER LR %, @l E OER 71
— 7 LORIRT v —7 THMEILI- S A e L ORLTE, RF

— 106 —

IAVIREIE25.6 KTHD, 4 RIFAFRLIAKR Y 7—7 ik
WET DT VICHbE, W07 —7 O2UE0RDY
I NVE TV E) TRIE CEADINICLIZT=0, RIUEE
THR2EDORENMFOLND, KR v — T IC X =RR 7 e —7
IZHEARS/NIZAFHTE.6 fiFi2m LU, IREER THHBSIT
BWTCE, ZOREE R RIXIERICETHD.
@QFTIT T DIREHE T

Eth, EBIZTVT T HREIT AU, B 1065 LA R
FEPARECED, 2o BT CRIR CTEET DALY
FETVT VT ORFEKE L BARCORIRR 2GR LT,
Fig. MCiRIRZE T CORMEZ IR L CGRd,
il V3 MER T DM IR LS AT D, R
22 PRI AMEE IR EEIZ20K ( NFIZ0.3 dB) THY. +4
B, BE, 27 V7 72N KR 7 v —7 TIRKIRT
DBISNMREHUAZFEML TWD, FESIT, M AR T 5,

GM/IT cryocooler 2MPa
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i ol [

P
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130kPa, 4.6K
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12th summer seminar for cryogenic technology — The challenge to making a 7T superconducting
magnet —
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1. [FC®IZ

12 [8] B 22 DA B, HFIIEE S BITH 2R BRI,

AR s K OMRTR B i ~ D B fiE 215D 5 H TR S LT
W5, EE T, RIR T RE ~ 7 Ry M BT D
EWATLC, HOMESS 1T ORBIRE~ 7 R hDOBRRIEE 1T
ofc. FENELHE ORI HONTHET .

2. B

AN I EE <7 2o NI TR, KRR O
REND. A TIIBEE~ 7 Ry hORGE, SRR
BT, 77 AA AL YN, RIERA~IDT AOBOE N, R A
LR R IRIR IR 0 B A i M T T,

3. BBETS Ry ERES

42K IZRBWTHUIMESS 1T &kt 5% BIICEE
W 7 Ry DB I BT o7 AR L TOAEAM T
B 0.7mm o NbTi AR TH DA, 4D FEE TIHES
0.47mm, f& 0.86mm ¢ NbTi A4 #AE L7, o 4.2K
BT ARG FLE WA ZAMH RS 5.6 T T 320A, 8.0T T 137A
THD. AL EMIAES 54mm, S T1mm 0 SUS o
R THY, HFhi—hE FRP THalga L=, Zhak
BHEIT YR, BIE AR 4.0kel ITTHIEL TEGABIIEL
7-.

KARNEREI T Z BN 3 HECAHDNT 1 BT o5 R TIT-
7= AR THoTZO ARG R IR 7208, &80
BB ICIZ RN TE D28, TRFLRD T — 2 3F TR
a7, ZOIHNTU TRERIITHR A — % 4009 &4 —2
(% 77 Z—2 /@, 52 @) DA NE{ERLT- (Fig.1 SMR).
NbTi BROBMLIL, ANV E I T o —NTHERZL, Mo
720OIZ SUS #i% 2 J@kx, etk TR O A i L7-.

4. FhREEER

SERLIZBEE~ S Ry NI TAF AZ MY L, K
RN L TA2KETHHEILT. ZOHBHDE, oAV OHt
EaE=4—LTEY, NbTi NBELIEB L2 L2 R L
7. W%, TP PHEEREL CREROKPIEEa L
DAL IE L AE LTz, A FIH AL, a4 A
WEL, B2 MMr L7 B ORE IR i AR FE IR BT O KA
(0.176 Q@4.2K) 2 HAE L, L=0.65[H]%157-.

WA bR A1 T 7. biaRBR o Ll $ L, 7= 5
FEAEEOaA LS Fig.2 (3. —EIBORIET
L, 7= FER 126A, FOEYE 5.98T THY, ZD1%iE 8
[l D bk R ERZ i L=, FOMESE 4 1] H OFhiRERD
6.04T DK THY, No—=2 Z BB RSN ST-728
REREk T L.

5 HhYIC

JBEERBROOFE R, FR&RNS TT IR TE ) o7,
12V B EHAE O K OGO /ST HLD D3R B O A g > C
WAIDICHY. BEEa A NAEROREILHLIZH ST
FEThoT. Linlienih, B CEBICHEEEa L%
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PERLL, HRRA~Y D A CORMERBR E TIT o 2 LT IEH
WCEERERTHY, BEPLIEFITHERRLOTH-T.
FEE DA CHRM D Z 5 O D &2 LD INONTE,
FFELZ6 BEEiRT e k.

6. HEF

[ S ) (PG e SIS 2l [V Ve O e e
e, SR SeA, NE e, EE R GRS T
IV, KBS ARE  RIZREE o4, R - MRHF Fe R
Ve B4, JUINK ¥l —oLdek, 7744w
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Fig.1 Superconducting magnet in winding process
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Fig.2 Experimental results of excitation test
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Ac loss reduction of power transmission cables using narrow strips of coated conductors
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1. [FC®HIZ

HBAGE S — T VORI R AR T D HEOOEDEL
T B O LB, — R, BAERF PTREZR Y SRRk
DIETFID J, ST — T3 B O s friz s
TR FLTWA, MHMIERRENGA, ZRHOEE TS
WEEZHNDLN, MMM E L7856 SR To J, DI
TR RICRESEEA D,

INHOREE RFEL DT J, A& IR L7 28 iR 2k
FRATEATVN, — 672 J. A& BUE LT= 56 DTS S K&
O HRRE RS R LR LTz, £2, L—PIC X~ Tib
U A YV LT ZEIZED, SO J AR TR -5 A %1
TE LT RN 24T o7z,
2. R

=7 VEENIZEB DT, —IRTH REFREE UV CiF
WradTieolz, £9°, HEEORER R LB LR OFE T
% Table 1 (2787, ZOEKRIHOF v~ 7(0.04 mm)EJEW
Frv7(0.391 / 0.309 mm)N3 A BAICEE SN2 EE LT
Bo R T AZIETORERERLY, J, DI TFL QWA iEIR T
0.3 mm F2E TH 72O T, f#NTTlX Fig. 1 (IR T IO BTF
DAEARE LT, RIZ, BMIBE J OB RO 725 2 F
O RSN — T N LT~ ZNETDIKR A
DBFET, BlYE EOT BRI TELS J, 5575 O i
WBITAKTIIRAICE>T 1 mm BBEFTETLIDITHL,
L —F U I AW E AT J, DK F1X 0.3 mm B EFT
MZSENDATRENENHDZ LN o7, 2T, i 0.8 mm
DT J, METFL TS 5 mm IEOBAM TR S 7= —
7V (Model A)e. TDRFF OMTHD J AR FHEE 0.5 mm %
B> T, K FREIEAS 0.3 mm T AHIE 4 mm OB N TEZL
REL, ZOMM TR SN T=7 —7 /L (Model B)ZASiiHE
BT LT, 2D — 7 VD5 T% Table 2 ITRT, 7235,
WEEMRIZIEBLD 7 —T7 0L 50 Hz, 3 kA ELTZ,
3. fRMTHER

Fig. 2 \ZAT LRI E D& Uiz, B J, O i E Lz
LB ORMARRIT, — 8k J. DMERE LG I KE
<720, PIERE RITUTSV N, £z Fig 3 &0, L—F Gl L
T J ME FLTOBBM IR oW L3 2Lz k> T, i
B2 RAIRR TEL LN b o T, A IR D
DEEHRAMRA T B8 iR K D L ITMM O Sail TF
L TN, ZODERERTO J, DR T, K0S FPH I
WORAEHE ZRRBERICKRESEBELIZEEZBND,
B

ARWFIEIE, A I ARG ) e i B O — B8
LT, Fre L — - EEEHITR A BB O ZFEOL &
[E SR i P ST Ze B o 2 — L D L RINFFEE L CEMS
NELOTHS,

Table 1 Specifications of 2 layer cable

Conductor width 2.23 mm
No. of conductor in inner / outer layer 36/38
Wide gaps of inner / outer layer 0.391/0.309 mm
Narrow gaps of inner / outer layer 0.04/0.04 mm
Total critical current 4547 A

Table 2 Specifications of 2 layer cables

Model A Model B
Conductor width 5 mm 4 mm
No. of conductor in 14715 17/18
inner / outer layer
Gaps of inner / outer ~ 0.444/0.494  0.462/0.559
layer mm mm
I, of each conductors 252 A 222 A
Total I, of cable 7308 A 7770 A
Shoulder of J, 0.8 mm 0.3 mm
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Fig. 1 Lateral J, distributions supposed in analysis:
Shoulder width of trapezoidal distribution is supposed
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Fig. 2 Transport loss of 2 layer cables
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Fig. 3 Calculated AC loss of 2 layer cables:

Model A is a cable composed by 5 mm wide conductors
with 0.8 mm shoulders and Model B is 4 mm wide
conductors with 0.8 mm shoulders.

Model B
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A measurement system for a new 200 m DC superconducting power cable

£ (PR, 1T FZ(INIFS), 5 =R(HEHR), 47 /7 7 2=V (PR), #E #SCc(hER), il k),
TR BB (PEER), R (RS (L R);
SUN dJian (Chubu Univ.), EMOTO Masahiko (NIFS), YOSHIMURA Koji (Chubu Univ.), IVANOV Yury (Chubu Univ.),
WATANABE Hirofumi (Chubu Univ.), HAMABE Makoto (Chubu Univ.), KAWAHARA Toshio (Chubu Univ.),
YAMAGUCHI Satarou (Chubu Univ.);

E-mail: j_sun@isc.chubu.ac.jp

1. Introduction

A new 200 m DC superconducting power transmission
(DC-SCPT) cable test facility is under construction at
Chubu  University to the performance
characteristics of this cable [1]. The cable uses bismuth—based
multi—filamentary tapes as the current conductors. In order to
monitor the operation of this test facility, kinds of sensing
units and a data acquisition system is made. The data are
acquired in a real time and displayed. At the same time, the
data queue for all the sensing units are continuously saved for
a long—term running. In this paper, we present the
development of the measurement system for this test facility.

evaluate and

2. Measurement system configuration

Fig.1 shows a sketch of the measurement system. The
measurement system consists of the sensing units, a data
logger and a personal computer. 529 sensing units such as
voltage taps, thermocouples, Pt resistive thermometer
devices (RTDs), flow meter, pressure
gauges, current transducers and level meters are utilized,
which are widely distributed. 195 voltage taps and 234 T—type
thermocouples are located at the two terminations to measure
the potential differences and temperatures of conductors and
current 37 Pt RTDs are used to measure the
temperature of coolant, i.e. liquid nitrogen, circulating through
the cryogenic system, cryostat and inner tube of the thermal
insulated double layer tubes around the cable. 1 mass flow
meter, 2 pressure gauges, 2 level meters and 4 thermometers
are used in the cryogenic system with analogue outputs of
4-20 mA. 10 vacuum gauges are installed in the double layer
tubes with analogue outputs of 0-10V. 39 current transducers
are used to monitor the transport current through each SC
tape. Five voltage signals are acquired to monitor the power
supplies current output and the copper former’s temperature.
Two KEITHLEY digital multimeters (DMMs) are used as a data
acquisition system which provides up to 600 channels as shown
in Fig.1. The DMMs are connected to a personal computer via
a GPIB bus. Fig.2 shows an example of graphical user window
developed by LabVIEW for monitoring the cryogenic system.
For a long—term running of the facility, e.g. 3 months, the total
data are estimated to be 44GB.

vacuum gauges,

leads.

3. Conclusion and future works
At present time, the measurement system is still being
developed. The scan speed is as faster as 0.5s/600channels
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which depends on the value of number of power line cycles
(nplc). In the program, nplc is set to be 0.006 and the sampling
time is 1 second by the personal computer’s clock which is
efficient for monitoring the facility. We are planning to
assemble the total measurement system with the facility in
November.

Reference
1. S. Yamaguchi et al.: Abstracts of CS] Conference, Vol. 80
(2009) p.57

Pressure gauges

JLhenmomeiers

Thermocouples

Pt thermometers

Computer } Data logger } Sensing units
| | e Voltage taps
| |
| DMM#1 300CH <: | Current transducers
| | Power supplies
| RJ45 ! s
| cable | Former’s voltage
| | . Vacuum gauges
LabVIEW || DMM#2 300cH | <—=—= ! * Flow meter
storage e I
[ .
|
|
|
|
|

Fig.1 The schematic layout of the measurement system

Fig. 2 A LabVIEW user interface for monitoring the
cryogenic system
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Energy saving due to Peltier current lead
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FUJII Tomohiro, FUKUDA Shinji, KAWAHARA Toshio, HAMABE Makoto, WATANABE Hirofumi,
YAMAGUCHI Satarou (Chubu Univ.); EMOTO Masahiko (NIFS)
E-mail: te08009@isc.chubu.ac.jp

1. [ZL®IZ

HE R CIEERLICM T E R RS R E AT A
DIFFEELT>TUND, 2006 F-035 20m R IEL B E L E 7
— 7 NV BREEE DRI L, BIE 200m & AT AOERREAT
STWA, ITEBNEENAML TWAS L F—Ry T —X
T —TIIE =MD — DL L CEIHBEORAENEED
NTEY, BiBEEIZIVRE T HELED DTS,
(B R A R B 2 3 TRV AR & B B 2 AT R RE O
— D2 Th5b, .ﬁw RUGAEE ., B TR HEDMZ AT D03,
?ﬂﬁﬁﬁﬁaﬁﬂ? I XE Y — R R gw’ﬂ{x)\ﬁ&ﬁaé’kké

EI—RBDEMZE AZAKIK T D712, 20m HRFER%E
TEANVTF=2HEZTEH TRV F = EHRY — R (Pel tler
current lead: PCL)[1]&¥HL T\ %, 40l PCL ZHW5Z
LIZIVBZ ADMEIRS AL, ZAUC IR AT HH =Rk F—
NRAEFHmL 7=,

2. BFRV—FDOEEBRA

PCL OMREX% Fig.1 \Z-Rr9, PCL I3 kDERY —K
(CCLYD—HBIZ~IVTF =3 1 ThHD BiTe 54 & ALIZHD
THY, NTF =R TORVEGERLBEEICLVBETD
ANNTF 2RI IR EEE ~OBR AR T 52 &M
T&D, BV —RIZBITDIRE S iz~ T E#T 2 (D)%
WITRT,

d( dT I?
o [m o aTl]+p =0 1)

ZZ Tkl i?Mz:%# A IR, T IXEE, al3B—
VIR E 1 IEE. o ITEBRIBIIRTHD, ~ILF=HETD
ERZ 300K, #Y— F@ﬁf&{mﬁ'% 77K LU THEREfE
ZEICEY, B AN EL) —RORE IR R D HILD,

Tab el IR T I, BUZ AN R/NERD IR E L L
7-5A . WEERICEST CCL 1% 42.5W/KA[2], PCL 1%
26. 7W/kA LRDOEND, F-, 0.1KA LK DEETE R VU
—FOES%E L, Wrimfs A &95&, CCL T L/A 1% 35960
m™!, PCL C Cu25240m™, BiTe63.7m™' &72o77,

3 HAIRILF—HE

Fig.1 1225 80% D EEJR T 100A., 80W DA fii &3 liE T~ i
{RIEL AT LOBVE T, T RGEIR$0.067@TTK DAH
— VT EARIZED TTK c:ﬁéthé

LY —RIZ CCL ZHWeiGa . Sl ikl py a2 —v
HRAE WA DL, ﬁ/»‘?@(ﬁ%ﬁﬁ X 80/0 8 100W &725,
ZOEE BYR AT 4.25W LT, ZOBEE IR A LTS
OIS ERENEFAZ =Y 7 B HEET
4.25/0.067=63.4W L7205,

PCL ZH\W\\=& . ~ VT =% 1 CTh D BiTe IF8LVHE
SHPTRNKEL 91.1mV OBEE TR ETHZD, &
TROARRE LD MEE T 1LIW (T8IN95, Lo, {x
ANET 2.6TW (UK 2720 AF =) im0 E
FI0% 39.9W (K95,

PLED#ER A Table2 |ZFE 95, PCL & A& BiTe #iD
Va— VBTV EROWMEET 1IW BINd 528, %
HHEOWEEINL 23.5W WD T5, Lo T, ZOVATAT
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% 12.5W OFENEHIETHZENTED,
HE RKBGER D 20m AR BB AR E S — 7 UZiE, TTK TO
i AU 10SA(GEERIE) D HTS Tape #4478 39 AV S
TEY, BRV—FIZEEHT 18 AXdHd, BRIV —RFT XTIz
PCL ZEMAL, B 1 KHT-D 100A T AT LEBEILT-5
T, B CEAIYE T )% Table 3 1R, WELIT. GM
/\M& GM VA7)V AF =V Tk ZNE DR
BUAE(COP)IZ 77K T 0.0033, 0.013, 0.067 &L7=[3], &b
COP D BWAZ—V 7 % F 2356 C 1.44kW, GM
VAL R TIE 36.5kW DN EHIB CEHZL0b)D,

Power supply

300K
- 3 Joule
BiTe — heat
Cu_— { Heat
HTS leakage

77K
|

Fig. 1 Superconducting system with PCLs

Table1 Optimum conditions for CCL and PCL

L/A [m™] @0.1kW
Heat leakage [W/kA] ’
Cu BiTe
CCL 425 35960 -
PCL 26.7 25240 63.7

Table2 Power Consumption of the supply and the cooler

CCL PCL
Power supply [W] 100 111
Cryo—cooler [W] 63.4 39.9
Total power [W] 163.4 150.9

Table 3 Saving power using 78 PLCs

Cryo—cooler GM Pulse GM Cycle Stirling
Cooling power@77K [kW] 0.004 0.015 1
Consumption power [kW] 1.2 1.2 15

COP @77K 0.0033 0.013 0.067

Saving power [kW] 36.5 9.45 1.44

X COP=Cooling power/Consumption power

S E Xk

1. S. Yamaguchi et al.: Proc 16th Inter. Croyogenic Eng.
Conf./Inter. Cryogenic Mater. Conf., (1996) pp1159-1162

2. H. Okumura et al.: IEEE Trans. Appl. Supercond. 7, (1997)
p.715

3. http://www.aisin.co.jp/product/energy/index.html
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Analysis of magnetic field distributions in superconducting DC transmission cables
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1. [ZCHIZ

BEEEREER Yy —7 VLB B oS R EL
MORBEES ., BT 4 —~— EIRT AR O 4T S He ik
ROJAVERFERIEPND (&) [, r—T NVEFRNDE
TN T DR DB —T VT 58512, @
B MIEEISE D, WD LMo 8 TIEM A E
NEIe D=0 N LI E TR OB BN HVHND,
WJE Lo TRMEERICICTE R im{ﬂﬁfﬁﬁﬁ%%%
S BN ML 72D, BB RIERIC T 272 T A o JE
DBFTIZBRITE DN D LIRS, %@ﬁ%%/f—jzlxﬁw
DREHHTTLALD, B2 B ITBIT AL 2Ickh(™ 2), &
RIS LD A RSN D IS D A 2 B FH R IC kv ke | Bl
BT T REINDES O E b TSR T D

2. StE A

=T VTR FEIR B - 2 i D i ic L0 g
LI % © A N — L OJERNC KD E R LT, BHREIC
& ANSYS[2]ERRENAY 7 by =7 & V2, ANSYS TI3E
WIC DR 2 A S — L DIERI TR T-# . F DRSS TR
EEHAMEEL THWEREREFAEZIT), TDD,
SRS BRI RE R LD Ay 2t A ARG 05
KN DEIBRE LT DN, A2 THAT DI LICEE R
FE R E NS DR TN L IIREER LT, B DR B A
T ERE - EICL TR AR E B STl
BEMIAREE B CRE PR 2B S E b0l
DUWTAT o7z, B O b B ZBRIBR Z R LD B
DB RENEE X LNDM OOV TS OFH R AT

o7,

3. R

X 3SR R O — &R, BT P48 % r=16mm &
—EEL, BEMIIARKEZELSE GG ETHD, #it
MITHE 4mm JEEX 0.22mm, BEHTFE YT % 180mm LL7=72
O, 22 BEEEMIT-SENRE LD, EitiEr—7 V2R
(2 100A WiEL 723565 Th D, 16T, BEFTAID | KDY
BRI T00A FEAILTNDDY, BEFHT AL 20 KO &
TERA 121X BA DFERDNHEIL TS, 5O I ERRR D
BRI 2 100A i L7 BA@%%%W‘%*X%IO DPTIZRL
776 a ERLTHIDDFERIM I - T, ¢ ERELTWHDDO MRS
FIZTEE, b &i‘%bfb\éd)i): a & c \CRIUCHRE Iy 1 (B
M A1) OfE R ThD,

RIS BEMITNBICRDICHEN T, BORBEIT/NE
IRDI, BELTA LD 5 ZABRZ DL 2D BE S T
O NS D, M OEERERICKE 2 F e 25852
BND ¢ T ORERB L, W OfE B CHERRR OMES
D B B ARTREN,

AFETIEZOMOFERL GO T, MM OBE TS
28D, BAETDRGO IOV TER T D,

S E 30
1. S.Yamaguchi et al. J. Phys.:Conf. Series 97 (2008) 012290.
2. http://www.ansys.com/
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Fig.1 The cut—out model of a DC superconducting

power transmission cable.
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Fig.3 The components of magnetic flux densities
produced at the edge of a HTS tape.
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The AC Over—Current Characteristics in YBCO Coated Conductors
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1. [XL®IC Table.1 Specifications of YBCO sample tapes
YBCO ## &8 —7 VA LT BR T, Sk Sample 12
T LB DL - BER L CLED ATRESE D DD, T DT Manufacturing Method IBAD/TFA-MOD

K FARTRNDFLAE F BT LD O FEEL Lo HE R Length mm 150
LZpWEIRORFEZ AL . JE L FiER o k758 Wi‘dth mm 5.0
BERFTAL CHLENHD, A ENE, FF . BRI Cu Thickness pm -
SRal — ST EBRRNTA, 66KV B — 7 L AEL T, s L =
31.5kAmg. 60Hz, 25 LOHHEHEFEANEEE7ZER, YBCO 7 Ce0s and Gd2Zr207 Thickness _ pum |
%"—'7“‘7 JVW@%{ZXE@%ﬁEg%'ﬁ% u/)lhhé@{)lhﬂ %(i: Haste]loy Thickness um 100
W% R Tz, I, ZAVE TR U A2 i e it /b A% e e fiE Operating Temperature K 77
BT A—ZELT YBCO #MICEIINT 2EBRA I To7-, 2L Initial /¢ @77K A ] 1186 123.2

C. YBCO #BEEMM O HE S I+ 25T L
7D THRET D, 7285, RWFFEIXA > N0 LR EEE
BT T By =7~ O—E L L TNEDO OZFEFEIC L FEhE L7~
HDTHD,

2. Y2alb—3ay

KNIV 32l — 2 a B F AR NS B s S 4135
E XN TRELZLOTH D,

ATt E LT, r— 7 A OAEZE DL RO IO E LT,
T~ OB OB AL % 140mm?, HTS E (A% 2mm
I8 Clad ZEARARFT 2 N 6 ] (g 165 &) THME 22mm,
¥ofxfE 1L PPLP JEX 6mm CTHME 35mm, HTS > —/VREIX
2mm 08 Clad ZEHGEM 2 V= 3 8 (4K 149 A) THMEIT
36mm, $is — VRIRERE I 4 8 THRD 2mm THD, BS T T P i
X Im &T%, 2047 —7 T 31.5kA . 60Hz, 25 DA ] 1Ln N Li 1.5 2.0
;{i’t?;;%ﬂf;f?; oﬁz{iig;ﬁ;’i %?‘g:/i{ﬁgﬁj ;{;z};" Fig.1 Simulation result of currelr:-tI Itl;alétic- in each YBCO tape

lumel | A

-, EHTRS RIE Fig.| Thod, O ; !
3. EBAX ]L,_i';‘ | ! P
BT TV DA Table.] (07, EBCHV - TS T 5'
AT IBAD/TFA-MOD {ETIERIEN 2L 0T, ZEb)E & 0.8 _ 1,
LTHYBD LIZEE R AR ENH D THS, N P - et
FEFRIT GM B IS LA AN A L B s Y- - ;
PEBHIL, SRR FEIE 77 K Cf o7z, EBR LM I BT = — : ;
Sy 7 KM (Vi) BB LT, ERFIHILL T ORI THD, 0| | =
)V, DEFSAE AL 1, (1uV/em HHE) 20 & — - 1 :
G FRHT s OB A [ (Fig. 1 B8 % [, DL LTl 0z ‘“_‘"“"“_*"'—’ | i
GDFFON L 2 BE L L DAL H ke = Sampe 2 : —
ABOERTIE, [, WEFICH2A REQCEERGENS L B R TR
728, 2A LLED I, DIK T ol L C L ME T3 528%% Ipenk of AC aver-currenr [ A
LEEFR LI, I OFHEPBISN D ETRGHE B SV A Fig.2 Experimental results of Ic/Ic, with AC over-current
Lyeak & BT 72035:(1), (i) D FNEAZHED KL | 510 BRAARF D
Ipcak %;k&)f:o
4. EREREFLYD 5. &M
SRS R Fig 2\ T, L3 2A L EBAELIRN Loy D 1. WANG Xudong, UEDA Hiroshi, ISHIYAMA Atsushi, et al,
IZ Samplel, 2 DA T 315A, 310A E7eo7z, evelopments of an Electrothermal Coupled Numerical Simulator for
At B LT RS o3 m e Lpeax (=100.82A) |Z%F Designing YBCO Superconducting Cables, Abstracts of CSJ Conference,
T ORI AT AL T, Vol. 79 (2008) p.90
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1. [ZL®HIZ

YBCO Mt a6 — 7 IS LB, & iR
TRICEOBM A - R L TLEDRWLD ., e EiLE=e
A7 F—~H AT DILBMIELRD, FITH LT, rﬁk
BB AR OMSLZ BFELC, YBCO HEEr—7
/l/o)gﬁn‘l‘ﬂil@’ﬂﬁ IJ—J j'f_ﬁuif%ﬁ*ofb\ o _ﬂif
YBCO HEEHM S YBCO BEEr—7 VOB @
HEREATHLEBIT, FHEME S I —F| _otéﬁﬁﬁ%m\ %
B R DB EY  Z DR B HEORFELIT > TE2[1],
AT LD EEEORERICEI L= — 7 L 2T 53 s
Ralb —#EFRLIZZE T, SOIZERERT—T IV ORRE
L E T,

AENE 2 m £ YBCO BEEET V7 —7 VERIEL,
66 kV it a0 E LI- A& E /;m(31 5 KA 0 2 IZEDIBE
WHBREAT o7, £, B LI HE S 2L — 25 UV Tif
ﬁﬂfﬁ’i’ﬁok@“@iﬁ%@‘éo

2. EE&

KB CHEALZBEEET VT —7 VDFEIL% Table. 1
(2, R E Fig. 1\ORT, SRy —7 1% 2 KHABELEM.,
BEEMH N EENTNDEDIZIT A DHTHY, 37 B I
ISR EEBM OOV T — 7 2 AW, SR EITEIR
WCEEESN TR, Y —AREITa 7 A, B TEKL T\,
IR EEJE A ORBEHRE, ERFUAORIAF —aq
NEATEOREIC, /ﬁhﬁﬂ%uﬂﬁﬂﬂﬂ@f%/vﬁ%%:?@
57*2%*5 IREL, TLT, INOOWEX, a7 A Or—7

WL T T o7z, 2O — 7 VIR A F R E G A (77
K)Tlﬁﬁ?om%@ﬁb FORED A —T VDR E FH B,
IRV 2 E LT,

3. M

3 WA R LR RRE A= Eik oA R &
EMENT OB FH R AT R RS 2L —F AR L, BT
AT o7, IR ARFENTTIE(D)Q), BT Cld=(3)% A
WTERAL LU, BELEMAMIT 3 WOOHRERELANT
BT ML, FVEREIIT nfEET VAR LT, SR SAtE
LC. BB E BRI T 4 — ~ D356 0D 7 CHE RIS B fih
L. r—7 )V DiHNE OURHE B O H N IRIR % R il
WHLRIEL , BTN A% B O IERE BB R 2 5 B LT,
Flo A B I EA L MB O RITE TP ERE L,

V.o(Vg)=0 (1)

Rcond 0 I cond Lcond M |4 |1 cond Vcond _ E cond (2)
0 Rbh eld Ibhleld i M L ‘shield dt Ichicld " I/shiled N 0

pcaa—T_v (kVT)+0, -0, ®)

KD gIIANT—HRT ¥, ol FEEBREET,
@)D NTEF. VIiZ=()n Eﬁ%héiﬁz M DFEILERE T

EIWEGEITE Thd, IZFD cond [TEMARF K OGR~7 +—
<. shield | T2 — /A REEZRT, KB T, o 1FEE,
CHBVE & KIIBMRE R, QIXERASAMNOREDLY 2— L
FEEN, Qqai{ﬁzﬁi”%é’%%iﬂ%rfr

— 12 —

4 BRESHEDTFE

Fig. 212 31.5 KA, DR ERIEEL LTZEOM 7 +—~
HTS Bk, HTS & — /LR $iS — /LR DK & DIR AV OfiR
Brifit B & B S B A R, Mo FEERRE RICBIL T3
FY B IZHE T 5, ERERDDIT7 +—~<, HTS EikfE,
HTS ¥ — /LR, i — LREDKBDIREZA A T 1%,
245 K, 137 K, 96 K, 153 K &7 077, 7z, F2BRiE B L
B3 —ELTW5, S %IFEEMIC 66 kV BEEr—7
DB EFEHER IOV TREIL TV FETHS,

2B ARBFFRE A N A RABEEE AR T vy
=7 O—EE LT NEDO OEFEICIVEMSNTZHDTH
2o

Table. 1 Specifications of Superconducting Model Cable

Cu former (Cu-stranded wire)

Cross—sectional area (mm?) 140
HTS conductor layer (6 layer, 165 tapes)

Outer diameter (mm) 22

Width of a tape (mm) 2.0
Electrical insulation (PPLP)

Outer diameter (mm) 35

Thickness (mm) 6.0
HTS shield layer (3 layer, 149 tapes)

Outer diameter (mm) 36

Width of a tape (mm) 2.0
Cu shield layer (4 layer)

Outer diameter (mm) 42

e Tl

mhinld Leps
[y r

< —-y

Fig. 1 Composition of Superconducting Model Cable
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Fig. 2 Simulation and Experiment Result with an Over—current
of 31.5 kA, .2 s
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1. X. Wang, et al.:
(2009) p.49
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Development of the compact NMR magnet using stacked HTS bulks
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1. [ZL&HIZ

T4, 1R 4L (Nuclear Magnetic Resonance : NMR)%y
HVEZ, #o N7 E OBERE - BEERATIZA 7y — LT
EH SN, EEOMERER EBSEDHN TV, L, NMR
IEENL, KEE, BOANCTHIORG M2 0EELTS
IRV ORBIRTH S, Fex X, NMR EF D= 7 ME-{&
aZAMEEBWELT, MIREEE NSV IIRE F WD/ N
NMR & @R E~7 2o R E B L9 21T
ST&E. BUE, PICADEIRAEE L7, RS
O FIZEY SOV ERE A2 ER L TOD, B ER
BEORLE—EIZED NMR f~7 Ry heUTER TEHRE
S OZEM Y — EE2 5D ENIEFITHEHLL, AEZEMTO
BB DO — A B O DT IEDKRBIN LB R L BN,

ZHVETOWET, "I REREREIC T 228108,
TR CZE MR — BN R S R AE R RE ThH &
BN TWD., FZ TR TIE, 7L Z KOS @ ED
BEALE X DT, SAIIROIEIHRE VIR OFEEE
Wk /ST A= LT L&D ARG O R B IO M —
JESDEE IO TERIGEE T IZ LA E AT o720
THETD.

2. EIRFE

B EE AR TOBR LR BTN RE
TET L TRDOIN, BEERFH COERNZRERBESIX
~ A7 VO FRATRBREINS. TR, ERkEET
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DIV T IR E S FRICHERE S TWb. fEE L7z~
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LU, 2L IR DXy v 7% 3~10mm £ TE(LEH,
SNERIESS 1T & EUN L7285 610381 D B AR DB B
FOYB—EFIZOWTHFM L. 2oL, BEEBEOR
L 50mm (2725 K AT LTWA. fRITICHW = L s
ROBEZE SNV TIRBOX v v 7% Tablel (2”7, HE
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IoEE#HEoSROmSIMESNS.
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s RO —p# % Fig.2 1277, Fig.2 1%, EE 5mm
DNV IRERNTVTERKBOF v v 7 & 3IT CHlE
L7 E 0BT B NERHIMLE O B S J7 [~ D F A i
TR DM R Z R L TWA. £, HEOEDIIEES
50mm DL 7 KICET S 1T FINFEOI AR bR L
7. NV REICY Yy v TR CHEET I LICLD,
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TESFHOBBHOVFBEI LML TV D. &M
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D IR D 2SR ) — ML, FEE X ¥ > 7" bmm LLF T
I, E& 50mm OHE— LI IKROEAELIVmEISND.
UL s, ¥y v 7% 7.5mm UL EICRELTZHAT
%, v v TR SOEBICL 0 BEAERIES A M A
U, 50mm D /3L 7 AR L~ o 22 R ) — B 13 sd
L. DLEOMBERL Y, "AZEREOXYy v 7%
JCHEET 2 Z L2k » TR S Fr~OIERSE D% —
ERA EEND Z ERHALNRo T, o T, BT
%/ NMR 3EO~ 7 3y b L CRIBBEE L7 (K%
R L CIERT 2 BICE, BET 2 V7 RORERICAE
2 VT (K OFEJE BB A e b9 5 2 & TRRIEN
BonsEEZLND.

A Z(mm)

1 Superconducting

H Magnet
1
1
1
1
1
1

HTS Bulks (t =3~25mm)
|:| l: |:| Gap
] |: ] (3~10mm)
—1 . X(mm)
10 30
7Z=0
Fig.1 Analytical model of stacked HTS bulk magnets
with various gaps for the NMR magnets.

Table 1 Parameters of HT'S bulk magnets in
numerical calculation

stacked structure
thickness of bulks X number of bulks
gap 3mm X 17 5mm X 10 10mm X5 12.5mm X4 25mm X 2
3mm 98 77 62 59 53
5mm 120 95 70 65 55
6mm 146 104 74 68 56
7.5mm 170 117.5 80 72.5 57.5
10mm 210 140 90 80 60
1.0 -itrr:::::::tr"?rr::‘g"""""'r::;;'«a‘é,.;u'« woone. ]
“‘“T-....-. ...mwvvv
E 08 R W T
N \ ® A
o 1 B\ & A
z \ W e ¥
2 0.6 \l \o \v E
& N \ \ \
© ] . n ') v,
X \ \
= 044 T 1bulk (t=50mm) 0\ ]
L 7 —&— gap = 3mm )
2 —— gap = 5mm . \.
g o2 gap = 6mm N
= Y471 —w-gap=7.5mm N
gap = 10mm
0.0 T T T T T

0 10 20 30 40 50 6IO 70
z axis (mm)
Fig.2 Calculated magnetic flux densities along the

z-axis as function of gap length at 5mm thickness of
HTS bulk and 1T applied.
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W TR IREE S EIFRC 2 > TRV DT, 2SIV 7R A &
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LEBEERIRE TCORENBEETHDH, K 21%, YBCO
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ZHMELTEY, RS A/~ %y M, &iRE
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HAT Yy RifdEEE 2 T 5D,
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TR 35 X OSFIINRESS 1 L 2 e RS 3R B Js L OVZE o0 A
FEEIZ DWW TIRET 21T o 72, EBRICH W @i EE N
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AIRTHY . P 20mm DY ZTRIKO LD TH 5,
IS 7 RO & RERRO—HIZ X 1IZRT,
X1 OBERRIT. S 7 REICRERR A 7T 3T HEA NI
PR U, IRE SR L B mEm A L 20K THRIE L
TRERTH D, WIREREEIZBONTE, L7 KO
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z axis (mm)
Fig.1 Schematic scaled drawing for three stacked HTS bulks for NMR
magnets, and measured the axial magnetic field profiles at 20 and 77K.

Fig.2 Stacked 500 YBCO films: (a) stacking with a serrated guide
structure; (b) completed 500-plate assembly with support structure.
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Fig.3 Measured axial magnetic field profiles for 500 stacked YBCO
films trapped at L.He.
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1. Introduction

Coated conductors are a promising candidate for the
construction of NMR magnets above 1 GHz, but in contrast to
modern multifilamentary wires, in coated conductors the
superconducting material consists of a single layer. When
coated conductors are employed for building solenoids, large
screening currents are induced by the radial component of the
magnetic field. The screening currents affect the magnetic
field in the coil center, the time stability and the axial
uniformity. The reduction of the central magnetic in the coil
center field was measured in old Nb,Sn and V;Ga magnets
[1-2] while the axial distribution was measured recently in
Bi2223 coils for NMR magnets [3].

Three coils (minim volume criteria, see table I) have been
constructed using coated conductor from Superpower, and the
effect of the screening currents on the central field has been
studied.

Table I Coil parameters

7, Do H
turns X layers | (mm) (mm) (mm) | Tape length m7/A
6 X 30 18 28 25 14 m 6.6
6 X 60 18 40 25 30 m 12.5
9 X 1060 18 46 37 100 m 23

We indicate with H the magnetic induction (in mT) at the
coil center calculated using the Fabry factor. B (measured in
mT) is the actual magnetic field generated in the coil center,
and is measured using a Hall sensor (Lakeshore). The
magnetization is calculated as M=H-B.

The magnetic field B versus the current is shown in fig.1
for the coil 6x30, up to the coil critical current (30 A); the
dashed line is the H(I) curve. At the virgin run, the magnetic
field is lower than the expected value (that is B<H) when
charging the coil while it is B>H when decharging to zero. For
subsequents runs the line #3 is followed.

20
180
160 TTK
144
120
104

coil X30

B (mT)

] 5 160 15 X0

ournand (&)
Fig.1 Magnetic field, B, versus current at OT for the coil 6x30:
#1 and #2 are for the virgin run, while #3 is a subsequent run.

2% W

— 116 —

The M/H ratio is plotted at 77 K and 4.2 K in fig.2. At 4.2 K
the maximum current was limited by the probe capacity to
values lower than the coil critical currents. H is the
theoretical magnetic field that the coil should generate, while
the M/H ratio is the reduction caused by the screening
currents. The reduction is large at low currents and decreases
to zero at the coil critical current.

Depending on the operating current, which may be assumed to
be between 10% and 80% of the coil critical current, the field
reduction may vary from 20% to 5%. These results should be
taken into account when designing high field magnets using
coated conductors.

0.40
0.35 iTKE

4.2 K

0.05
ulm % L] -
0 2000 4000 S000 B000 10000
Hi{mT)
Fig.2 M/H versus H for the coils studied in this work. Lines
are guides for the eye.
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Test of a small pulse coil using Ta barrier MgB, wire
4. Dependence of E—-J property of MgB, wires on magnetic field and temperature
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MgB, #6410 R M L L L B SR T S
30K AL D, WA SR EEL ~ L BB R AN
BUBAAABEREL TS TS, AT, 22 o

JfEIA B A E L CRYEL T Cu-Ni v —A Ta /U7 MgB, %
R IC L DB /N N AT fERZR VA O
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2. EE&
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4. H. Miyazaki et al. : “Thermal runaway of a 1T
cryocooler—cooled oxidesuperconductingpulsed coil in ac
operation,” IEEE Trans. on Appl.Supercond., Vol. 15
(2005) pp.1663-1666
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Fig.1 Schematic diagram of measurement sample
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Fig.3 Magnetic field dependence of n value
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5. Thermal stability and magnet protection
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MgB, B EERIL, ERO 4R RBEEKRIZETHEH W
g SR BIK)E A 5, F7-. LLERAYTERS 72 TR CTRAM L
TEDHIEND, BIAED R LN T, NbTiO R
B DT TS H oA VS OB B E S AN CE D,

AHTIE AR LA B S L TRIEL 72 Cu-Ni 3 —A Ta
U MgB, 2 85846 & WL TERIL 72/ haA L& | 8ISV R
JEFUIR C B ImE L7z, SO TS A ORGSR D,
MgB, A /LD 22 BV = FAE IOV TRFIL

7= Wire Length

58m

Coil Inner dia.

35 mm

—
2. X% Outer dia.

51 mm

in-situ MEIZEVPERIL 7 Cu-Ni 3—2 Ta /3U7 MgB,/6 it -
FRAT GBREE 0.78mm ., Wimi Mk bt Cu @ Cu-Ni : Ta : Height

48 mm

MgB,=0.06 : 0.745 : 0.10 : 0.095) &\, /NaA /L& {ERLL 7=, Tum

40%X10

Fig.1 (T8 ORI M O A VAL DR Z R~ T, & Inductance

3.66 mH

B O E XL 58m Thd, A /LARE I ERE Coil const.

0.0082 T/A

PEOD ERVS AN 8% U=, /01 TS AR AR PR PRI

FTAF AL SNDOIEHEI~Y RIZHEZE L, 5~30K OIREFFET
FEMHEREAM L7,

Resin Epoxy (in vacuum)

A JVRFEE, ARE R ARE S T, BR T s (F

BN, T T T, L) ICHREL L /o AR E R Fig.1 Photograph of Cu-Ni sheathed Ta-barrier 6-filaments
PCHELT, O 75 DEBHI~YRIEZ ) — 25 AL MgB, wire and specifications of the present coil.
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I=1.5lc N
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ZEDD, AANVAREOBLENDIZ L ORI T REZR Fig. 2 Alteration of coil-voltage and sensor temperature with
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triangle waving overcurrent turned on. (a)14K and (b)20K.
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1. [ZC®HIZ

HTS #4462 /VIE LTS #4642 A Ml R Tl E~—
VS 1 HTRL B R EL ISR A ELENDTm) | B RS 2
~3 HiR&<eD, ZOREE, ZHETOa VBRI OE
TEODHE 2 THE SN DAL 2L Ic L pa vz T
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(AR THEFICE DR R EREZ G L CNDEE 251,
Lol BRIEF R EIZ L TRPTAICHALL | & R
BRRAETLHE, HEGHEIKOEHEP D TREWD | JHET
HIZRIRE B 5 (R RARY R OFRAEDO DD D, BT,
EAERTEBUE, FRAFOA AL X IHABL
OEBBE OB AL Z 72 AL T MO FEHRITHETE D
BNLZELEZBND, 2T, EREREEBRLI-LEDOHE
MOAH DB 2 B BT BRI AGfRNT & BT A58
U, W ES RSB R O M A T o7, o, 7
T F MDD EBER O B B IR S A R L7,

7B, AT A N LR BT S HATBHIE 7 m Y
=7 DO—ELTNEDO OEFEICIVEL7=HDTHD,
2. B ETIL

BRI BEHTIC BN T, YBCO A OERHIR I LV 45
PE e, n ) O3ARIRAT D728, FIREFRETHIZ LIS
L7=, YBCO #441%, Ic % 600 A@1 pV/em FEHE(20K), nfE
Z 30 LU, aA/NVNOESHC L HBEEEEO ST EEL
TV, YBCO #£AEKIL Fig. 1122912 YBCO #ibt % 4
KoRta=b 0T, 3EOEERZ /S0 —F R OB T1T9,
TR DAL 2 72 AT Table 1 DI85, aAViETTIE
Table I (Z/RLTZEYCTHA (LLTF, BAERNOHEHIITA
JLPHAISBNELS Tape 1, 2, 3, 4 SRS, AL, 220
HREARB T D720, TR EELZEL T, b0k
HCHLOBB I CEETEE T, MM CORRRA R EHEL
T2o 6T, ZRL~NVOHECBIOMAAEIH A L,
M ITEREBTEH 2T, BIRITIIARERELHNT, &
TRATIRNT ST D2 8T, AN B ETEDHIOICL
7o HNGAFFWIBAE LT, SRS 13 20 K &LTZ,
3. B5

BT 420A x 440 = 1680 AZBFELIIKAE T, Tape 3 TR
FHHENT 1 em DHAL U =0 A) 23 1 = 0 TR EZFFOEIR,
REDOE(E Fig. 3 TR T, HILEZBIERNSIITED,
20 FVREFE CHLO FBRUCEIIIBLZEN LMD, B
1000 #1#% T 35K £T LA T2, LI EOREEND, FRRNT
LAEMIEAELTh, A F V2 AL DR DOELIT L,
MOFERIEIRDE D=0 Ay BARY MASSEAE T 5 A RENE
A7,
4. JTUFRHEBELEELR

Fig. 4IZRFH1INC1 emD A (I = 0 A) BFHAELIEE,

AV IREEN 0.1 VISR T- ORI SR N O & & iR,
JEASE ORI A 2 T, FRYUT-VO@EE 480, 540A
WKL CHHELEZLDTHD, ZNLDOFERNS, 72T
HZ 0.1 VTITHET5E, TDREDIREITHEDES|I2IFE
AERIFET, 170 KIRE TH D, REEITZ D% I
T HIEIIR DT IRFEBE A D fne i 2R E O R IZ I
EETO2MNERDD,
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Fig. 1 Schematic drawings of YBCO tape, conductor, and coil.

TABLEI INDUCTANCE OF BETWEEN THE TAPES IN THE COIL.
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Tnd o | 251007 B C5100 H | 04u2Sd H|oS1208 H
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Parcaie ool 1 [1]2]3]4]

TABLE Il SPECIFICATIONS OF PANCAKE COIL

Inner radius 1.0 m
Outer radius 1.4 m
Height 0.06 m
Width of the tape 15 mm

Thickness of the tape including

insulation and reinforcement 1.1 mm
Number of tapes in the conductor 4
Number of turns 91
LT ol TP KL B = -~

Sl
.l'"

== e == 15 m . =1

(a) Current (b) Temperature
Fig. 3 Current distribution of tapes with a total current of 540 x 4 A. It
is assumed that starting at 0 s, Tape 3’s Ic degrades to 0 A along the
longitudinal direction within a length of 1 cm.

"
o
TR

(a) I,/ Ic = 480A / 600A (b) I, / I = 540A / 600A
Fig. 4 Temperature and time at the detection voltage of 0.1 V for
various thicknesses of Cu stabilizers. The thickness of Hastelloy is
800 um (including the 700-pum-thick reinforcement); /c is 600 A at 1
uV/em.
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Effect of YBCO—coil shape on the screening current—induced magnetic field
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Fig. 1. Hysteresis of the screening current-induced magnetic
field at the coil center, B, as a function of the coil current, /.
The solid line shows the experimental results while the
dashed line the numerical simulation.
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Fig.1 Hysteresis effect of the screening current—induced
magnetic field (a) at 4.2K and (b) at 77K.
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Fig.1 YBCO (103) pole figure for the YBCO(1pm)
/Ce0,/YSZ/Ce0,/Ni/Cu/SUS316 laminated tape.

-

Fig.2 SEM micrograph of the YBCO surface.

s TTE

104 10 TE n T 1
Magnetic Geld (1)
Fig.3 Magnetic field dependence of /. for the YBCO
film prepared on the CeO,/YSZ/CeO,/Ni/Cu/SUS316

laminated tape.

4. BSEHEK
[1] Tokudome, et al., J. Appl. Phys. 104, (2008)103913.
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IBAD-MgO E#xZFL V= PLD i%(24& % RE123 #5464 8L

Preparation of RE123 coated wire on IBAD-MgO template by PLD method

A —E, - JeR, g &R, /Bl A EET ?H?% PR A RE mE, R SOTE, BRE EW), W R, RS
w, R P /77)
KAKIMOTO Kazuomi, IGARASHI Mitunori, TASHITA Chiharu, HANADA Yasushi, HANYU Satoru, HAYASHIDA Tomoaki,
MORITA Katuhiro, SINJI Fujita, KUTAMI Hiroshi, [IJIMA Yasuhiro, SAITOH Takashi (Fujikura)
E-mail: kkakimoto@fujikura.co.jp

1. [FC®HIZ

TR RE R WAL O i T 1k, B RAEANEE
Fr, EIEER, BREER, MM B — 2 — S OB~ Be
L:&Ob\flﬂé Fex X, 2N FETIC RE R vt EEi
MAERIZIBWT Ie X L=176,023 A-m (Ic=319.6 A/cm",
1.=503.5 m)Z& skl ., BRBMIER O FEEMEE /R LTz, Zh
MEE, PO =— 2B AL LT 1e>500A T Bo
B> Ikm MM 2% CHE CEA IO B e RIS A2 H 5 c-axis direction
LT, &7 o A0 EL K O E b2 K> TV,

Aal, 7Y 77 TO RE R ERCIEBEERES O BRI A
W32,

GO

2. 1EEAE

MHEVED 0. 1mmt X 10mmw NAT AT —7 31 %, dear
PESEE I I ERLEE 100m/h C© Ra=% nm, Rz=%%1 nm &
F T EICUZ, IBAD [E% ., GZO A EFCIEERLE T 375m/h
T, MgO M EFCIZ/ERLEFE 30071000m/h TEKLTZ, CeO,

Fig.1 Cross—sectional bright field STEM image of the Gd123
film with an Z of 1.0 kA.

JEiIE. PLD JEICKOESLHE 60m/h TR LIZ, Z DD 800

CeO,~ A @= 475" Th-o7z, Gd123 J&iE, PLD IEIZ L0 ER m"*- o . . _

WP 4715m/h TR L=, 600F 1
Gd123 JFEFEmE L Cik, TEM BlER B L O 151285 Te — L production rate:15m/h .

HE (77K, 0T) 21T-72, < 400+ thickness:2.5 4 m

0 variation: 2%

3. 4R LA 200} .
1K 6 um TR L 7= Gd123 IO Wi TEM 5.5 i at 77K, OT J
Zacd, ZOREHT, 2 FEK 20cm T 1e=997A TH D, ZDX] b

135, Gd123 BT HERRIT R L CIRELC ¢ BhELIAIL ., CeO, JEE 0 20 40 60 80

DRI RSN, ZLC, HE RIS Gd123 AR Position (m)

TECWDIENRDIND, Fig.2 Ic distribution for long Gd123 film on IBAD-MgO
212 IBAD-MgO iz Fl - CHESRLREE 15m/h CYERIL template.

7289 100m M O le iz md, 2O, [e>600A T

IRTYHX L 2%DY) 72 Ic DA T MM BMER TECND 35

ZERbhD, 30t 1
X 3 ICAAEE 10 A ETITIRIE LM O S R 27T,

OO I, B AR 5mm IE T 1e=100A~180A DFRF % ;é 257 |

=%/ 3km LA EAEEHR L 72, \_é 20t .
LLED IS, EHRIER T ACB WD TE BB OL O {5} 1

BRI CEBICE>TD, £z, BEHEKT 2 LRI 0l Specification |

BWTHIFEIR OB & KD L1128 1e>600A UL EDE tape width:5mm

R IERCE RBL AN TS, 0.5¢ c:1007180A 1

0 | | | | |

4 5 6 7 8 9 10
Time (month)
Fig.3 Track record by October for supply of Gd123 wires.

4. HiEF

ARIFIENTRE B RE B DA NI L RAR B E S da
WFBRRE ) & U TIMNIAT BUE N D= 3oL — - EEE R AITR &
BAFHERE ) D D OZREIC L ElE Sz,
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REBa,Cu;0,_, ¥4 A —EEE M ERDEREICEZ 5
IBAD-MgO BDREF IR ADEE
Influence of Surface Roughness of IBAD—MgO Layer on Grain Alignment of
Biaxially-Textured Substrates for REBa,Cu,0,_, Coated Conductors

B ORRAD, A2 BH, Bl gz, ol MERS, W @ (EEE CERERT),
e L, Al ®/ (T Are Ty AL A —)
MIYATA Seiki, IBI Akira, HATAKEYAMA Hideyuki, 1ZUMI Teruo, SHIOHARA Yuh (SRL-ISTEC);
KATO Takeharu, HIRAYAMA Tsukasa (JECC)
E-mail: miyata@istec.or.jp

REBa,Cu,0; ((REBCO)MB R LA 3 L O D72 D i
B 16 HAR D BR R A1T > TND, B A RO I3 A4
B — LT v ANEH (IBAD) {EER AL, ZOHMRE FW R
MELTOBWRRHED, BB E()EL T 5MA/cm? LA
Lo, HDHNEEERERDELT 700A LLEOEWEHEE 1S
BIZES>TWB[1], LU bR b &THICB\ W= T %Y
B RAEU TR G, SR IXEE o EiEE 280,
Ferx D7V —7TIEMMAEEELCEO R EE S T
REBCO/Ce0,/LaMn0O,/IBAD-MgO/Gd-Zr-O/Ni-alloy ™
HEZRAL COE8, oo 8O 6B ST
CeO, DHIFEHFE )Y 10-20m/h FEEE bV, FEEL T
WL E 215572912 500nm LA _EOBE R VB2 2 L3
OHMTHD, il ELEZOLONERST DD
IBAD-MgO JEIZH W\ TTHDHH, IBAD Ff LIz AL —
P =G (PLD)EZ AN TEEXF v LR ESEHIET
BlIB EE AN 9D CeO, BOHEZ AL, FEHR OB
RS L CTlE, CeO, J& At MIRIRIZ I Ap~ A FRIE D fE%
37292 CHBREELE R L Td, CeO, JEIZ 51T AL
MO FITREEE S T e 72D | BlkEL CTlE ERRlE W
FEA R T BT 128 5% 500nm OFEERMELLR>TNS
LVWIODLITTHD, BloTE LI NIEH B R ERD
IBAD-MgO JEDBELIA % EIFAZET CeO, JE DR
TELHAREMERH DI EEFEIRL TRBY, ZOHHIREW,
Mg 7 e 20 m#E s HigL7- IBAD-MgO EDmEEcElb
DORIEFT>TCND,

IBAD-MgO JE DRkESAE | fBHIAEME L CTOR M
LOBBRERARDE, FHHDO—2L LT MgO JBOEEICBEL
THRBHEIEEVOILONRFET LI EDNHITOND,
IBAD-MgO J@/EIZx LT, #JH B bl Tl m 1 dm B35
N, HAHMEABZHEWNIG KT BEANH D, FilEl, DL
7B EE OB L A U A IR 35\ Tk MgO JE 2R i
T FANFEFNCREI2EI 2> TEY, AFM A HTIZ L0 FEM
CTAARTFEREORIAT 7 AANIEE LI HFRIZ ML T
WAHZEEHRIELZ2], b & IBAD-MgO Ofc M T iie
725 —REOREMIICERF ITBE THLZ LN 5h o T
WHTzh IBAD-MgO D AR R 2 ARE =X ¥ /L Kk
FELLTRESGA. 20857 IBAD-MgO BHEHOREHT Y
ARADEERBE W E L LDJRK L7 TS RTREME IS 447
Ez b5, Fig 1@ICEEHERICER SN D (Blm EC s LT
el LSz RIS 2 FAVL 556 0 ARM i AR 4, =
DFEMTBIT DT VAN AV EBIEIL V, =900V Thb, o
SMERIEZ I VP A 500V IS TP CRIBEL -84, 155
FLDIREE (CeO, ) 1 A>10°LL L RKEL22 DR, F7 A

DELD LT ERHHNHZ D n o7 (Fig.1 BET 2),

NS OO EDELZLIC LS T, EVELR L
SEvB 72 T Al 2 7= IBAD-MgO EAERIL | Fhul L~ Th
B DHEMEI T AN T a AL U CREENE DI
W2,

— 125 —

BFO RS LOGHC T W W 272 DT BER AL K
HARAKRERITEHN =L ET, AL, Fro X — 3
SRR A BRI (NEDO) OZFRFEICIV EML 72H D TH
50

(b)
Fig. 1 AFM images (Scan area: 1lum x 1um) of the surface of
IBAD-MgO films of (a) V=900V and (b) 500V.
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Fig. 2 Root-mean-square values (w) of height data [2] as a
function of a data length (£) for IBAD-MgO films fabricated
with assisting ion voltages of 900(cross) and 500V(circle).

[1]A. Ibi, et al.: Abstracts of CSJ] Conference, Vol. 78 (2008)
p.112 7L

[2]S. Miyata, et al.: Abstracts of CSJ Conference, Vol. 80
(2009) p.183.
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TFA-MOD ;A[Z&AHIETIX YBCO #R4 DB F (9)
- TFA-MOD YBCO ##M BET O+ RIZHTHSE M LO#RETS -
Development of the low cost YBCO coated conductor using TFA-MOD process (9)
— Investigation of yield improvement in mass production of YBCO coated conductor using TFA-MOD process —

AR fh, hTE R, AR BIE, B BRI (BRERS— T AT L)
s B, iR M (TV07)
i TRos, EAE RS, W AR, (Lm RE, PR BERS, MR B (B LPARSERT)
KOIZUMI Tsutomu, NAKANISHI Tatsuhisa, AOKI Yuji, HASEGAWA Takayo (SWCC-CS)
IIJIMA Yasuhiro, SAITOH Takashi (Fujikura)
TAKAHASHI Yasuo, YOSHIZUMI Masateru, MIYATA Seiki, YAMADA Yutaka, [ZUMI Teruo, SHIOHARA Yuh (SRL)
t.koizumib76@cs.swce.co.jp

1. [XC®IC

gy . . . . 100 . . . ; .
VAR, SRR E SR BNV, BHEEr—7 xR
IR AR ORI | Bk 2 e BRIZ I W T T LTy, 80 Tape width; 5mm

HCh, RE-123 HEERITIRARE RIBE COREICEN
TWAT2 | RE-123 BEEEA OBHFE Ak 4 7o B T
HITUWA,

ez 13, TFA-MOD JEIZIVERIEID Y-123 #AF D 5E
FbE BHEL, Feikm B RO RAb, BE R oo & idi{b %
DOFETEATV, 500 m #RITIBWT, £ = 300 A/em-width DL
YU ETEGETHZENHEK TS, BIE, BEABELT-
WET v AOMENL T TEY, TNETIZHRE 6 km LU
LD YBCO ERMM O EIEREETT-TND,

ARHTIL, Y-123 BEEE M OFF RN, K OED
FERIZOWTHE T2,

Manufacturing yield of YBCO tapes (%)

'08.10

'08.12
09.2 1
'09.4 1
'09.6
09.8 |
'09.10

2. EEAE
HSJECEHT, R 7 v A aElgt (Y-, Ba-) \ KOV 77>
fefg (Cu-) ZHW, &g cFEiAk I Y:Ba:Cu=1.0:1.5:3.0

Manufacturing month

ELTIRA L2 BB % | Hastelloy™ C-276/Gd,Zr,0, Fig. 1 Manufacturing yield of the 30m-class
(IBAD)/CeO,(Sputtering) DA &% FFDHE 5mm D4 & H YBCO tapes.

W 12 Reel-to—reel (RTR) A« RBEEE & %2 ., 10
m/h O CRIBKRIEZ TR A EET — 7 L LTe, & DIRKE
T =T\ FAPERIF LD, KBRS OB IRR RS

S, BB 150°C O T CRBELTo7-, D 20 L
%, Ag BECEEFKL, BEZEKHICBWTRARN = 15 I FYo08 @T7K, Self field |
—IVEITOT, 2 40 L |

R O RETR (1) EiE, BT B L0k ik e
EHE B OGPICRB W, B - R 750mm T, 6 5t _‘H-I—H—H .
700mm IR CHEGE SR EEIT o7, 1, L (EIXEEILE 1 Q 9 = mf |_|—|—| =
pV/em TEHLI, @ —_—

5 15 | FYo09 @T7K, Self field |
3. HER o ]

Fig. 1 ICZRETITERLE Y-123 B OBBYOES € 10 y
Zd, BUSRT AT, R 30 m 2 TOFEIBNT 3 5t 1
[>200A/cm-width PA_ETh-o7=b 0% R TS, RIRT . ﬂ ‘|-|_| o
YOz AL 2 APbEELTERSN TSI L0, 0
Fig. 2 |2 Fig. 1 I{ZRL7 30m & Y-123 0> L DT 200 250 300 350 400 450
ilij’fﬁéj\%ﬁ%i—\‘ﬁ—o 357]‘:\ E}iﬁ{ﬁ%ﬂlﬁb‘fﬁi\ 08 QEELEME@ Critical current (A/cm-width)

3% o =40.9,09 EESIL o =18.9 Th-olz, 09 4
\AEBLL =48 D [ 55411 08 ARJFE 4y & Eble 32 845 4 3

W< I TND I LMD, T AT, HARE 2 To & Fab B O Fig. 2 Distribution of the critical current of the
ORI, /3 F RBEHIE OAR G R A B J0m-class YBCO tapes.

HARHGRDOUFEIZL LD THD, i3
ABFFEIE, T4 b LR A B ) B e A BR 6 ) o> —
BRELT, Hre /L —ERLATR & BAFEEAE (NEDO) 2025
DEFEEZTEMLIZLDTHD,
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AR 12 kD TFA-MOD #&4 D35 4FER £ (2)

~REBCO+BZ0 BNfEEBEAN=

R L~

Microstructure control of TFA—MOD derived REBCO coated conductors for high magnetic field
dependence of Jc (2)
~ Crystal growth mechanism of REBCO+BZO layer~

SHAE OESE, SOl OEA, E BE, PR BERS, MR @ (BB e
YOSHIZUMI Masateru, MIURA Masashi, YAMADA Yutaka, [ZUMI Teruo, SHIOHARA Yuh (ISTEC-SRL)
E-mail: myoshizumi@istec.or.jp

1. IZL®HIZ

TFA-MOD (Metal Organic Deposition using Trifluoro
Acetates) I EITIRAANTHEWEERBON D FIETHLHT-D
IFRDEH ﬂ:ﬁ@%ﬂ’ﬁi@"utxkbﬁﬂ;ﬁﬁéhﬂ\éo TFA
—MODIEIC R HBAFE DB, T AR DT D#LYE
%rﬁikmﬁuuﬁ S E (Je) b, Eﬂ%q:‘f‘ﬁﬁ@f_?b@w

SR REE R RIZRBIEND, By R tEom L7
ﬁiz‘i/%qJT@JctF#‘Ti@;Eﬁ‘T%%TfU%UL\JC%E%O){EQT%FU%'J
THIDROE LD FIE AR LI THD, HilEl, Miura

WL TR TR S, @O BG T EEEE B 35
JEREDTEF A-MOD #4112 3515 253 Wit R & L CHiiZe Ba
ZrOy (BZO) K- A33BF TR — I3 L TRY , v 1kd
RELTEHNWTCNDEEZBNLFE, BZO K- OB KL
REBCO & ~DOHVIALEEY], REBCO JEREIZ L DHAMRZ
{BIZDWTHRAT LTS, RBFSE T, EOMBE NS
BEREIC DWW THICHEZED , BRI A WS35,

2. EBRAE

RE-TFA (RE:Y. Sm. Gd) . Ba-TFA, Cu-7F 75 &>
725 B % Y:Sm or Gd:Ba:Cu=1:0.3:2:3.5 #EE%
(Ba—deficient) IZ72 A L0IR AL, BIZ&E LT 1wt%d Zr ¥
EIRG U THBBEEICEN L, MR FEHEIRE LT, ZOJ
Bt ¥ W % PLD-CeO,/Sputter-LaMnO,/IBAD-MgO/
Sputter-Gd=Zr-O//\NA7T A ™ Jpi FizAe > a—MMILkYy
BALT 500°C, BER IR CIBEL . RIBEIREA 157, T
EDNEEZAGDT A - RBET R E AL IR L7214, 76
0°C. 500ppmEF 1 TAPERR L 72[1], AFERkIE T CIXRFR
EREZ T T EATV, Fhdh R BRSO B 5508 & (i
L7, SO BHI AN T IRIC KRG R CD Jo FitEERE
il . TEM IZ KO BAAA A 22 51T o7,

3. MHERRUBR

VERLE 72 YGABCO+BZO #f 13 i il R Tk R & &
7-aEFCIE, 1.9 m/EETH O/ T T4MA/em?® EIER IC
E Jo BPEZER L THY . TFA-MOD JEICIERIE -
HBEEAS D [ Frtko R GEEkE725 T60A/cm-w, 1T O
B35 Cle,, =1156A/cm-w, 3T T 35A/cm-w i\ Rtk
15720 OB, B E R E 202138, EFLRED Jo 4
MR TREZ - TRY, ZOFEKIT, MBI OR R, KN
DIEIE T5 18~ DR A A 5 A LR USRI F- DR RAICH D
ERRBINT, BIEOREHIB O CIE T e EifeT
RE,Cu,05 K+ D 4y i 1T jt’a“ﬁ%%ﬁ%@ L MR T
RE,Cu,0; BV 722/NEo 7o DITHRL T, EECITH KA
RE,Cu,O5 KL 23 Z < Rz, 2, FBENO LR )
Y)—Ti37e<, TE Tl O IR (Ba—deficient) &

D RE:Ba:Cu bh731:2: 3103E<, EEFCIEifilc Ba 35L& 72< .

123FH DGRV 72N F A FEL T D, RE,Cu,O5 KL FI&
123 @A ARATNIEERA IS — 12 A L COD 3D, 123
B AN DA DEAL DS AEL TODER o7,
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o, BENOM LA 8 LR O KA IZ oW TR
REBCO R £EFFIZ RE,Cu,0, ki T4 REBCO =SB HHL
9 (pushing A FL RE,Cu,0, ¥ 773 REBCO = 5t
\ZHIA FNARNC AR 55 Ba 2MHR & T REBCO %
BT 2L, 200 T b5,

FRR T NDIAEAT =X BEOINTT D120 | JE R
Z /T F L, TEM #l53%1T 572, pushing HLEIZB W TIT
G SR 1A Kidr=a, A 6/12nR (r:RBL1-£2. ay: B EREE,
Ao B f-matrix SEHER/LE—, n:matrix FiPE, R:IREBCO
PR TR, REHE R BAREWVIZE/NSRLT-2
FILHEIUTIZ REBCO NIZEDIA E D, REBCO B E A
PR ORIBEAHE REBCO il OREUSRL T DY A X%
B U 72 . pushing KA RIB 9B 572, HIBRIATF D773
INSWEEHFTRL, T LA REBCO FEgE DT A/INEVNE
EThotz, ZOZEDD, JEREF RO T I pushing (2
LA D TIE7< , REBCO DO RLE T Ba H33E 7 (I -36) 7>
LI FIZL DL DEE X HID, Ziud, REBCO Ak
EHEDNBWVIEE REE S50 Ba OVLEIEFNEL R
7% . REBCO R RHE 577525 Ba BMEFESN 097220,
TN ZDR9KARDL WL D THY, Ba DRHIERAH
D YL BT Lo TR TE SAUAD JE TR [ &l =l B R OV
JEZ LS THEEND , B EALTOEFRE M & DR RIR IS
INZFOEBOESVDRESND, EIFEO Ba #ESy
iz 25k, pushing DA, ERHEIZE VT REBCO
ALV PR &N RE,Cu, O, B FMEEHZ L2V Ba i
JE DSBS AR R FUiE 7 TR AR I R - T

IZxtL, REBCO & Stz 5750 Ba JEEIZ BV T
ST COMRZR Ba IR MIFE ST, R £T
Ba OEER T2,

RE,Cu,O k1O KALIE, Coarsening IZ&DHDEH 25
5N, Ostwald Ripening BRFwIZL DL LRI TR H I
Mo 1/n FIZHBIL, FRFFFRAEVIEERL I3RS
Do AT TR ATIL, FREFRFIIZR B 12 eIl | oD
LERIE R R N L2 D70 MR L 2 AT 5, 2
B HLRAL L7k k- L C REBCO HZFREEL .
AT DEPRELDML, FOGHKE T2 ELEHEK EH0D,

LU EDFNG | SRR A R ORI b EB I, KA
FHEIZERESNDIENHO /2 o7, ZOFEND, il
REMESLIEDOFEH MK EL T, BLE
RE:Ba:Cu=1:1.5:3 ZF|HL CWA), fEFRHELZZEL- L
THRORE(LEZTTOFEICLY, BRI M Lo A fekk
MNHHFNREIIND,

4, Bt

ARWFIENTA > N D LR S T B H i B g o —
LT, Fre /¥ —EERINRA RS (NEDO) B0
FiE 2T EL7=bOTHD,

S5

1. M. Miura, et al.: Appl. Phys. Express 1 (2008) p.051701
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lc-strain measurement using 4-point bending method for YBCO coated conductor

B AR (R 5 AT =, PEFER, REER (PEETD)
SUGANO Michinaka (Kyoto Univ.) ;

SHIKIMACHI Koji, HIRANO Naoki, NAGAYA Shigeo (Chubu Electric Power Co.)

E-mail : sugano@kuee.kyoto-u.ac.jp

1. [XCHIC

DO Y R %2 BEERK T R X — i
(SMES) |Zitli 9~ % 72 b OB 72 Fe R A 217 -
TWo, YRBM OB S T ColRER (1) —07
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%o DIVOIUI ZAVE T, M T 4 8 TR AR [EE L
T, —HOEMEBISED Z LIV FEOTRE2 AR
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ZPUHE SN OTAEOMMEEFETE D LD
FIERS D, ZOREFIEEAOCTZRIERBRNS, LLFO
X957 Y FHM OOT BEFEICE L CLLU T ORHEH L
I TWB(1]2],

O FIREHESGICBWT LARKERDOTH (E—27 O

T I) DS AE L TR 5,

@ iR, BREE LTI REFET 5,
® HOMETICBWT, E—2 OFRIMMRIEIE & EMRFO

TAHANBEIT S,

o hH, ORDOEIT. B — 27 OF RN OF T
JCIIRESN2NZ 2R LTEY, 2t DBk
DO OTHTLBRRRKERD I EENTHWDHERER &I
AN HE I > T D,

S HIZHREN Z L ICIEMR A & T [ — 09 HHEE
DOFEFNG | B DRIGHEE CIXSBEOT ARSIz <, £
MEOT A B — 7 BHFEET D ERFEEIRTND
3l 2O E1E, OTHREDO A =X L EiEwmT D7
DI, ERFOT MG SO HEEFTH) Z ENEETH
HIZEERLTWD, AR, 4 s RBREIC L D S5E
JEREBREECO [—BIR/ EMEOT HRE 2T 72D TE
OFEFIZONTHET 5,

2. REBAE
AHFFRTRWE Y R OMEIX. Ag (10-20 pm)
/MOCVD-YBCO (0.1 or 1 um) /PLD-CeO, (0.4 pm)
/IBAD-Gd,Zr,07 (1 um) /Hastelloy C-276 (100 um) & 72> T
W5, FEINOEAEIT4 8 OJE S 229, #4F O Hastlloy
[ 2 kY A U CHFES LR LI A Bk L=, Cu-Be ®
WU AN A X0 [EE Lz, BE IS 6 mm
&L NSO 7 — 2 L B TEIRAE T OB O TR EE ]
TEDT= 8 DIRE Y > P — (Cernox-1050-BC) Z B V) {+i) 7=,
REHIENZ RERE Y A4 AKX v b b O~ ¥
LAHALMEEHICERY M7= nafie—%—DH
710 PID #I#HINC X VAT o7z, OFT AAMIE 4 sifliFic &
D Cu-Be IRZEMMITEIEE G2 5w R-T2, OTH
DB M EEBT D553, —H 7 T4 F A% v "D
YL, Cu-Be DEREE MRS W7, MESMT, BE
40—83 K, 135 0—10 T OHEIPHN TE L S W7z, BEGFIH]
FENE4T YBCO O ¢ $Z AT 72 51 & LTz,
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Fig. 1 [ -strain curves measured at 83 K under magnetic fields.

3. ERER

Fig. 11T 83 K CTHIE L7 CTD I—OF etk 2 7R
9, MY, AWOT AR TOM L THAAEL T 5,
HOMSGIRE (B=0T) TiX, ~NFARY v 77 [, OOT
KT ER SN, —FH T, MG EENEE5 L 0.02T
TIERIARZRIR D T ONBLAL L. 0.05 T THY S 2T,
SEEMMNC B — 27 MR I D X 5127k b, BE—7 OmE &
IX02T TR EZRY, BEBSGO L & LT, JEMER
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Axial strain dependence of in-field critical current of PLD-GdBCO/IBAD coated
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Fig.1 Strain effects on J- in GdBCO coated conductor

under external fields less than 2.0 T.
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Fig.2 Strain effects on J- in GABCO coated conductor

under s.f. and external fields high than 2.5 T.
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Stress—strain characteristics on RE123 wires 1.Flat—wise bending of IBAD-MgO wire
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Fig.1 Continuous bending test apparatus
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Preparation and properties of high—quality melt growth Gd123 bulks with low void density (IV)
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TABLE I EXPERIMENTAL CONDITIONS OF THE SPECIMENS
AMONG GdBaCu0O/Ag BULKS.

Standard Densified

Bulk size 46 /¢ x 15 /t 46 /¢ x 15 /t

/mm

Heat As—grown Annealed As—grown Annealed
treatment
Specimen 4 /wx 3/t x40 /L
size /mm

# of
Specimens 9 9 9 8

140
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= 100 O
< | g ]
W g0
S [ ] E] —
8 60 % = g -
= _
£ O
X 40
o As—grown  Annealed As-grown  Annealed

20

0

Standard Gd Bulk Densified Gd Bulk

Fig. 1 FLEXURAL STRENGTH OF THE SPECIMENS AMONG
GdBaCuO/Ag BULKS.
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Fig.1 The schematic view of animal experiment.

32 #HEREER

WA ST T E TEE 10 p mOE LU, BEARSE B 22417
STfERE Fig2 (ORT, @I REoE s b)ikétH
JEEAD 10 um OB E O (I B85
Smm P _EBENIALEOWE S T, ZOKEY, #FET
SRREMERL T OEFEN Ao,

(a) (b) ()
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Study for spatially magnetic modulation using superconducting bulk magnet (2)
--- Enhancement of characteristics ---
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Fig. 1. The experimental setup and the dimensions of the
apparatus used in this study.
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Fig. 2. The x dependence of the magnetic field B(x) in the gap
for various thicknesses of the silicon steel bundles W under
the conditions of G=2 mm, S=6 mm.
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Fig. 3. The x dependence of the magnetic field Ax) in the gap
for various widths of the open gap G under the conditions of
W=1.4 mm and S~=6 mm.
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Fig. 1. Schematic and photograph of the bulk magnet system.

Table 1. Specifications of the proposed bulk magnet system

Symbol Spec

Superconductor GdBa,Cu;07., $60 mm x 20 mm

Magnetization method Pulsed field
Refrigerator 2-stage-type Gifford-McMahon
Indoor. Air-cooled

SW@20K (2nd stage)

< 13K (2nd stage)

Compressor unit
Cooling capacity
Ultimate temperature

Power supply 3 Phase AC 200 V, 50 Hz

Power consumption 1.6 kW

Magnetic pole size $87 mm x 570 mm

— 1356 —
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Fig. 2. The pulse number dependence of trapped flux density
for each applied field.
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Fig. 3. Trapped field distributions on 4 mm from the bulk
surface after no. 1 pulse
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Magnetizing of Permanent Magnet using HTS Bulk Magnet

A B, R kst bl O R TR (SR, R IR BRI RE PR R T Ak CAR OO |
Ok 2, 7 B Y B (A LT84
IMAI Jun, MURAYA Tomoki, HIGUTI Masanori, KAWASAKI Nobutaka, HUKUI Satoshi, OGAWA Jun, SATO Takao,
OKA Tetsuo (Niigata University), ITO Yositaka, TERASAWA Toshihisa, YABUNO Ryohei (IMRA Material Co.Ltd)
E-mail: f08e053a@mail.cc.niigata-u.ac.jp

s - Magnetized Permanent Magnet
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Fig.1 Flow dependence of flow loss for pitch lengths of 30,
37.5, and 45 mm with rotation number 7.
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Current dependence of form factor and thermal stress for Peltier current lead
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Fig.1 Helium Cooling System for SRC
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Development of highly effective cooling technologies for superconducting magnets using
oscillating heat pipes
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Fig. 1. Conceptual design configuration of an OHP imbedded
HTS magnet, where 1: cooling panel, 1A: OHP, 2: coil
windings, 3: cooling channels of refrigerant, 4: inner
bobbin, 5: outer bobbin, 6: end plates.
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Fig. 3. Typical measurements of the heat input, temperatures

of the heating part and the cooling part, and the
pressure of the OHP.
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Load dependency measurement of heat leak in multi layer insulator
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Fig.1 Schematic drawing of the heat leak measurement system
by conduction cooling at no-load.
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The Cryogenic coupler and a gas leak.
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Fig.1

Fig.3 Fig. 4

Fig.1 I am connected to the collection pipe with a
I am filling up a subdivision
Fig. 2 The PTFE packing

that I use with a cryogenic coupler.

cryogenic coupler.
container with liquid helium.
Fig. 3 Supply pressure. Fig.4 Cold helium gas can leak

from a cryogenic coupler.
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Figl. Field Distribution and Magnetization
Simulation was made wusing macro function of
presentation software POWER POINT.
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Fig2. Magnetization Curve with Flux Jump
Simulation was made using Excel macro function.
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Microstructure and mechanical characteristic of high tin content bronze alloy
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Fig. 1. Microstructure of high Tin content bronze alloy
(Cu—20wt%Sn—0.3wt%Ti) after a heat treatment of 600°C
for 200h. This Billet has 80 mm in outer diameter.

— 144 —

Total Area Reduction ( % )

FRE 72D, AEOE Sn BE 7 ATk, IWRME

BVLPR% 122D 6 FIDRFERE L., Sn BENRE LD

EMIR 6 FHOFR R B %<7 5, Fig. 1 1ZZFD—HIT
HY | FALIE Cu-20wt%Sn—0.3wt%Ti Th D,

3. ML ST

PERL U 72 SEBR ARSI ) 5 Y 20mm X 20mm- O £ 45 %
W HL, FRMLELTUEr— A ERRATY v —I
TIZED $2.15 OBMERE Lic, Fain i3~
THM TV, 600°C T O R HBEN & BHZIZIT > T,
BREIIZ ¢ 2,15 1272 o T2 WE AT 4 RS O B BEH
(400°C, 500°C, 600°C, 700°C) %4 lh fT-72, 7235,
FoRBESE AT IS SRS 5 L7 LRI 27% Th
Do ZIUDFEFIN TR 2 R BEl 217 - 7o 3lkt
. WHTCHEEES A A kEMTA2FM L, W2
ETOMEMTREZRE Lz, YA XDHA AT
2 [mldieE LT L7c G a itk e L CER L,
Fig. 2 [CREEMT R L T o Ao Sn BEDORIRE
F L, AEIOE Sn RET v X TORRIL, A
FENCHE L7 16wt%Sn LT D7 1o XA TR LI
R ZoEAmN L —F LT, 600°C DR EBEH Tl
HEAHEINIEZ R L, 18.5wt%Sn T H#) 60% 7D
BHS R EMIAFRETH D Z L BNbh oz,

100.0 T °
C %\600 °c
N v~ o
80.0 T3 o 500C
: \.\\M
60.0 + .
40.0 -
20.0
L 0.3wt%Ti
00 +——+——+——4——+
14.0 15.0 16.0 17.0 18.0 19.0
Sn Concentration ( wt %)
Fig. 2. Total area reduction at the cold drawing from

¢ 2.15 versus Sn concentration in bronze alloys. All
bronze samples have a same Ti concentration of 0.3wt%.
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Three-dimensional strain effect of critical current for
CuNb reinforced NbsSn superconducting wire
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1. XL®IC

Fex L, FEH Nb;Sn HAE L NBEERIZIS T 2 Faih
TR A R U CLIKE[1], NbsSn #-H DB FICONT
FRTET, 2T, BT o <M (B
Jim) OFEEEDTZ 3 RTEEEZ DT & T NbsSn DA
(R 2 B RLR T E 5 2 L A BN L72[2,3],
L2 L, 2 E COMFE T B Y (B,) B8 E O
FUREE (T,) ICOWTHRTWA b0, G EEE EE
IREECH DEENER (L) IOV TR T I 2o Tz,
& ZCARMZETIL, 3 IRILTED NbsSn A D I 1252 5
I OWTEET D,

2. HHEBRHMB I UERRAE
ﬁﬂktfwmmﬁﬁﬁNmmf%ﬂ&mmwﬁm%%m
7=, Wrmm% Fig. 112, §&oc% Table 1 12”7, EEZ 1 mm
DA DINBIZ NbsSn, & DFMl ﬁ%ﬂcmm 5
2% DOIMANZ Z B Cu D ELE STV 5

LG I ZERFEREAM S O 72 2 18 o0 FAENE % Fig. 2 121
T FfBICE » CHgs Sz ds@E[4) 2 5B I/ ELT-
AREEE & FAL KPR B S ET M R st o # — o
18T R~y N EMAGDOEDLZ LT, 42K, 18T
FCOBET T L-A5T/4E @Mmﬁﬂ ECTH D, ST
Afe y RICHINT 2 A2 =REEHS Toe— Rk -
T%ﬁféoit,éﬁﬁﬁ@%ﬁ%%%ﬁ%%ﬁUy
TV Lo TE=X L, RS THRLTRD D, I,
X, BAICBIR Y EEMATRIECHIET 5, BIEN T
HIEEEIL 10 mm 72D C, IREREHEIX 1 uViem & L7,
B O 3 WonEX, MM RE R B E R
) BAERWET D Z LT VI L, b o
LG ANET A B, —D%, bl ahET
LB 2MPTomEL, 27 7T 4 ZTIETHE L5,

3. ERHER
Fig. 3 12 CuNb/Nb;Sn #87 D iz F1-ERFE S L O L-EFFE
%%To4%%@7Uyﬁ5~yfwﬁbtﬁ%mwt
2, B OPPREEIC T2 DA B3 B B 72012, KB
IS TN D,

TARIFIEIL Bkin B DO X7 — 1 > ZHICE N T
a~1000 (tensile), 800 (compressive)% WV TR 7 4 v I T
&, LK ERD TE(@EL)IE 0.38% & 7T X iz,

HEE
ARFIEN LR A IE A Bh 38 FFIE(A)(21686064) D B
AT, iz, BB ITEWE T L v Mt L CIE
Wi,

SE X

[1] S. Awaji, et al., Supercond. Sci. Technol. 16 (2003) 733.
[2]/béﬁy%ﬁz,ﬁﬁitj<aLﬁ§j: @3 (2009)

[3] H. Oguro, et al., presented at MT-21 (Hefei, China).

[4] K. Katagiri, et al., Adv. Cryog. Eng. 36 (1990) 69.

[5] K. Watanabe, et al., presented at MT-21 (Hefei, China).
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i
CuMb

Hb barrier
iHb, Tijy5n

Fig. 1 Cross sectional view of the CuNb/Nb;Sn wire.

Table 1  Specification of the CuNb/Nb;Sn wire

Wire diameter (mm) 1.0
Bronze Cu-14 wt%Sn-0.2 wt%Ti
Filament diameter (um) 33
Number of filaments 11457
Barrier Nb

Reinforcement material in-situ Cu-20 wt%Nb

Cu / Reinforcement

ISC (%) 17.7/35.4/46.9

Heat treatment 670 °C x 96 h
600 .

n:' m_CuMb:’Hb___E.n. 4.7 K ’fr_.,-"
2 400 -
£ g
E 300 - ""’r ;
T 200} of
= ,/'
z 100

0e
Ezm Padi + 14T
i * 15T

" T Ty
~ 150- " ‘1‘ 4 16T
£y s s 17T
< n ”WQ& T
g N
T',: 3,
ot
E L3
I

,|:| i i | i .
Q0.0 0.4 0.8 1.1
Axial strain [%]

Fig. 2 Tensile stress and / as a function of axial strain.
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Internal strain angle distribution in high strength NbzSn wires by neutron diffraction
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1. [FC®IZ

Nb;Sn A IZ 31T 5, MIRERHE D T8 SR IFME O FRAFE LT
TOIAEIFICHEETHD LRI TS, ZhE
TOEL OMSETIE, BMICE>EY EALZEINL T,
Z OABRE R 2T 5 2 & T, §loE D ERKENE
DHREEIT>CE =, —HT, ZDFl-EY Fisto
W EAREIIAHDO EE, T A—=F L L THWDIZ
WER ol Feald, PHETETE HNSD Z & T, NbsSn
RN E 2% 3IRTTAIICIIE L, & OBRERMEDE
FMAFIE D ERfRE 2 HE D TV BH[1-3]. A lElE, 6 OWNES
BHOFEUERIEEZRNE L, B oEFHmh b7
F TOBEBOMFERFNEZ OV THRIE L7 R A2 duiic
ZDOWNEBERIRFEICOW T T 5.

2. EEAHE
HIEICHWZ3EHE, $1.0 mm @ CuNb #fifR~7 o X
% Nb3Sn BUREMAS T, CuNb sl (=7) 4y
WAL U728 (IS1) & AMANC BL & U 72844 (1IS2) D 2 Fi¥E
Thbd. NHEAREEEZ DT, =BT 0.8%D S
ﬂg%k%:ﬁﬂ% V) TS5%y FEUNML7ZPB)LOHHE L. 7%
BEORTICIE. %1 21 mm OSFERRICHEA -
O, ThEAWT, B OB E O ERFIEERE L
7o, ZORERR, =SIE S IKIRA0 KIZBWTTY, EnE
NOMEIZBIT DR EZM L. KIEOERTIE
B A EfR S5 Z LT, SMNEE #@%PWT%%
WE L7z, BIBR VIS FIZH 0 2HE TIX, NbsSn #kf 7
AETRFUBIETHO T, —KILEE. ZodRhk
M ZBIED 72235, hPERIPTEREZIT-72. 20k
&, [ARFCOT AT — Y O THIIRY EZRIE L T
BY, ZoOMEEPEFETSELNEREOMEE
B Uz, W@, R J8ED RESA # W TiTo 7.
Z P& E, NbsSn @ 321 BRI LIE> THIEETT - 72,
EEHRHTI2EOEYeOREE LT, M LEY H
L72NbsSn 7 4 7 A > b, KR X #RIEHT O 5 % F)
L7-.
3. HEREER

K112, 10 KT 5 ERO AR Z /T,
22T, 90,270 MM ETF M TH Y. 0,180

Table 1 Sample specifications

sample reinforcement 0.8 % prebending
IS1 PB CuNb inside O
IS2 AR CuNb outside X
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DM EE ST (B THDH. ZHETHN> T
Ao, BEFRFANITIEM, M-k 0%
%’%@Jf&f@ofb\é 56T ﬁjf“ﬁkﬁr@b\% E%':ji
6] D JEAf 2B A1, ﬁﬁﬁ%#=0hféﬁ i)
x, AT 45 Ef o TERr EeD, b %&Z%iﬁ%ﬂffé
CREOMIZHEEIML, BloRD EHLER-TWVD. T,
2OORBL AT B L, BMMETHIAMEDOAT, &
HNREL B> TODEN, TR DZE L OES Tl
FREEHFOEVNIEF I NE oo TWVDH. ZOREEN,
{ﬁ#7$®&b\kbfﬁ%<fﬁhé LT, B ERS
IR R D BRI RE S EBEE X TS &
ZEzohb.

g

AWFFEO—ERIL, Hrom L — o PEFEHNTR S B
E(NEDO) i 16 - PEEE T se Bl X0l 2 5%
JE L.

[1] S. Awaji et al., IEEE TAS, 16 (2006)1228.

[2] H. Oguro et. al., J. Appl Phys. 101 (2007) 103913.
[3] /hRHEME S, 2008 FRKIR T2 - HEE P2 TRIE,
1C-a04, 2008, p144.
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Fig. 1 Angular dependence of residual strains at 10 K for

the outer-CuNb/Nb3;Sn (IS2) and the inner-CuNb/Nb;Sn
wires.(IS1). 90° and 270° are axial direction of the wires.
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Structure and Superconducting Properties of Nb,Sn Wires Prepared from Sn—based Alloy
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K.Tachikawa, M.Yamaguchi, H.Sasaki, T.Ando, T.Nakano (Faculty of Engr., Tokai Univ.); T.Takeuchi(NIMS)
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1. IFL®IC

B NbySn #ipt O BEL LT Sn—-Ta 52 & O Sn-B Za 4
= WY 2 )= — )L(JRIEIC DV THFZE L 72, A
Z2CIE Sn-B R A& — MW Sn-Ta SREFIBRICH
IR SR A DD EN DT,

2. REAE

JEA-EEN 4/1-8/1 @ Sn/Ta K OY Sn/B I L TLED Ti
EFEELL Cu ZIRINULTRA MR E AR DIF AN, BZEm
TEHEL CHEORZ RA Ty e ERL-, Zhbo
EHoET VAR — LV FEIC LS TES 80um O —RR
IZINELUCHIRD Nb 3 —REE 4, Nb-3.3at%Ta thigo &
DT IR BAEAVERLIL . Nb-3.3at%Ta > — AT AL THE
MO T LIz, 7235, Sn—B B —ha iV - JR B T
Nb-1.8at%Ti > —ADfE AL, ZHHDORMIZEZE
725-T75°C CEVLELL , B LT=, Sn A4 K OMERILZ
FUBLO#ARIT EMPA & SEM & W TEIER LT, B g R
BE TOXER SRS EE L,

3. ERERLER

Fig.1 {2 Sn—B 23—k M= JR % Nb,Sn #A4 i o
EPMA (XD mH~ ot v 7 aRd, )ED, o —REI2)EL
TR DOEI—72 Nb,Sn BB ERSINTNDHIENDND,
Sn—B % —hDEAMT N A RSNDZENS, Nb & Sn DA
HAIEBUZEYD Sn JEEEB DRAR DA RLZ2 UIZIE Nb,Sn JE
NAERENDLEE 2 HD, Nb,Sn 8O Sn BB i
TV Z RS, BI3JALE Sn-B R —MBITFERE L TERY,
Nb,Sn JE I OTFIEILAERR TR0 572, SEMBLELTIEND,Sn
JE X s (55 5 1) T — e ML A R LT, 2R Es
Nb—1.8at%Ti 3 —AZAf FL7-85 &1 X R U BRI 1-2at%
D Ti 232 —A|]D Nb,Sn JEIZ & Fi T,

Fig. 2 ({ZIIARMFEIC KA KA L7 0 XYER D T 38
Bl Uiz, 7 ay RERbE LA Tl o B Rk
NEIpoTND, 7 ZIERFIE, 16Wt%D Sn & 0. 1wt%hD
T #&te 7 ar X&2 W5l OB THHDS ., onset 1%
17.2K, offset |X 16.8K DEBE/RLT, AHFFEOMRM I
offset 18.1K Fijf4. BBIEIX 0.1K L FEKERIZ v+ —7C
By 7 BB AR LTS, ZORE RITAHAS D NbySn JED Sn
FLRR M2 BRI UE <, T OIREN AN T Rk
MR TIDMICE) 2L DL DEE 2 HiD, &
|2 Sn-Ta H#—h JREAMIBHALZAL TS 18.1K THiL &
BaRUIZ[1], Sn-B B —MEMIE Sn-Ta R —Nif &
FERIZ = offset 7,27 RL, @OFEIOH AL 18.18K TH
-7,

Sn-B R —ME AW JR IR 1 Sn-Ta R — Mk &
VRIE R M R R 2 7R LT, Sn-B SRI% B Ok 1% H
WhHE Sn-Ta RIVIFRO/ERLCAF]THAD, FEDVITAK
WFZEI2351F % EPMA 3 HTIZ DU THUR S350 = 3K
FHANLRE HE TARY ERICHELETD,

S& Xk
1. G.lwaki et.al, Abstract CSJ Conf., 75 (2006) 150.
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Fig.1 EPMA composition mappings on the JR wire
reacted at 750°C for 100h, the sheet composition being
8/1(Sn/B)-4at%Ti+3wt%Cu.

Temperature for Bronze Wire (K)
16.6 16.7 16.8 16.9 17.0 17.1 17.2 17.3 17.4 17.5
15 : . . : : : r - Lo

,_.
19
N
e
Y

©
I
o

=2}

Voltage for JR wire (V)

w

Voltage for Bronze wire (nV)

0
17.6  17.7 1.8 17,9 18,0 18,1 182 18.3
Temperature for JR Wires (K)
® JR4/1(Sn/Ta)-7Ti+2Cu, 750°C X 100h
Nb-Ta sheath (50mA)

@ JR4/1(Sn/Ta)-4Ti+3Cu, 750°C/700°C
Nb-Ta sheath (50mA)

@ JR4/1(Sn/B)~4Ti+3Cu, 770°C X 80h
Nb-Ta sheath (50mA)

@ JR4/1(Sn/B)-4Ti+3Cu, 750°C X 100h
Nb-Ti sheath (50mA)

® JR8/1(Sn/B)-4Ti+3Cu, 750°C X 100h
Nb-Ta sheath (50mA)

® JR8/1(Sn/B)-4Ti+3Cu, 725°C X 120h
Nb-Ta sheath (50mA)

(@ Bronze (16Sn—0.1Ti) Wire, 1.0mm ¢ ,
Cu ratio 0.3, 700°C X 100h (200mA)

I
o

Fig.2 7:transition of quoted JR wires and a bronze wire.
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Fabrication of V-Ti Alloy Wires without Melting Process and Their Superconducting Properties
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1. [IC&IZ

V-Ti A4:13 Nb-Ti &8I~ THRERMEITEH 573,
M- PRGN XA E S Lo i X I F 12 Emy, V-Ti &
L ORBIRERFIEN B3 IE, T OREE LN LI RN
BD, BIREAENED T Je BRI L T IEITIR T 5L &
TWB, Bl Je FRER LD, V-Ti B0 HT LIRS
(L EERFITTHZEEERNSH D, AR TIL, BHOA
S VERLE (RIS E - VBV L) LT A5 RmE iR e & £
72Uy CCE ¥ M2 85 4 M OAL F/k o V-Ti A &bt Ve
LENSORBSEREZ R LT,

2. EEHE

FER TREOBENG X% Fig. 1 12~ LU R IO THIEC
BRI 3288 5 k518 B, ARRFIECIIELFERLAL D e s 4
FEFHOD V-Ti BRI A AE RS 203, M ORIER e H L
PIAMZIR— D ETHD,

L

i el =i Oty == Tilirg — Til=atten

Lo e mave amdbles) cxinnael Troown e rsray ——

—i= ]

TR p-leawry W= Fead drmalene pf w—

Fig.1 Experimental procedure

CCE ¥E1Z, AL %% 7 7 v R AR O R E D bL Gl 19
20T 4 FFHD HAE L REAL(V-85.0at%Ti, V-42.0at%Ti,
V-55.0at%Ti,V-65.0at% Tt L, V & Ti OHJE DR E
&, % (1.1mmV: 1.5mmTi) , (0.8mmV : 1.5mmTi),
(0.8mmV: 2.5mmTi) , (0.5mmV:2.5mmTi) & L7727 F
v RIFIEZITV, Fc#&i 722 249 0.8mm @ VITY/V =JE
FERE M 2 AE R Uz, (R U 72 M 240 4~Tmm £
W FE L, AR RIS L, #7H LIk 2.5 TP
UL E T o7, il L% OBEA BHE% 890°C THEsl L |
WRRBR ORISR 2 FEAE TR E L, b EA K% Ta 12
FRAL, & SICPHRAESHCTE LI Lk 5 CrmfiffH L
MLETST, Goni-EekkEra—2 ) —2Ax2—V
7<= Té3mm EF T L, &b Ea ok
B Z R CRE L, £ S 30mm BREICHIv iz, Ta

WCHAQTHEAL, S OIZFHARSIC I L%, fAL
5 THBIHH LI T 24T o 72, S b= Lsd o —
R —2Ax—Ibu—F—F A4 A5 ET ¢ 1lmm 2
FEETIT (BF1b) Lz, 728, & LRGP TNtk
D, WH, BESIALEE (890°CT 1 MifH]) Z4T-7,
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BCASHINTAT B MU DR PHIA 2 il PRk L, B2
EP’C/\%M (EAEFERD) BVLEE & AT HEVLER 21T\, 1R HTE
BY72 4 Vi 5T T RE & JoB Rt 2 E L7z,

3. R

RELETE A2 S E R WEERO 7 o 2 THEAZ Imm, £ S
10mARE D V-Ti b 2l 2 Z R c& e, FRL
A OBRY) Y Wi 72 © QNS R T M o6 & Fig.2 12
T, T LW CCE 1E T4 7 VT &4t o fERI S
VERITTRE T B Z & M35, FERL L 72444 o J.—B iR
D—% Fig.3 12, 7=, T FelE D —HF] % Table 1 (2777,
“nbk Mlzzé%ﬂﬁk{zkf PE, ZBVLERSAE, N TR SRR
X BB EDOREWE R D 2 E NS,

ARWFFEIZ &0 | VR R 2 B8 722 ) 715 T OB 23 AT BE
THDH I BULERS: T ESEN I i
BEEZDZERRLND I EN Do Tn, Stk LU
TSR R O B LSO ML BE R 1 I TS S o FdiA b &
P E L CHRETEITY TETH D,

0.5mm

Fig.2 Cross section of V-Ti multifilamentary wires

Table 1 Critical temperature (T,) of the wires

Sample | V-32.5at%Ti | V-41.7at%Ti | V-45.9at%Ti | V-65.0at%Ti
Multi Multi Multi Multi
(¢1.04) (4 1.00) (60.71) (¢ 1.00)
T, (K) 7.78 7.46 7.62 7.30
1000
——A
. ~B-B -
”g o
~ -
< =D
— -
——F

B(T)

: ¢ 2.1— ¢ 1.0—(Heat treatment 890°C-20h)

: ¢ 2.1 ¢ 1.0—(Heat treatment 890°C-20h)—(Heat treatment 400°C~10h)

: ¢ 2.1—(Heat treatment 890°C-20h)— ¢ 1.0

: ¢ 2.1—(Heat treatment 890°C-20h)— ¢ 1.0—(Heat treatment 400°C~10h)

¢ 2.1 ¢ 1.5—~(Heat treatment 890°C-20h)— ¢ 1.0

¢ 2.1— ¢ 1.5—(Heat treatment 890°C-20h)— ¢ 1.0(Heat treatment 400°C-10h)

THWOOW>

Fig.3 J.vs. B curves for V-65.0at%Ti wires

SEXHK
Dag s, i B ARG R SR2EE, 53 & 4 5(1989)pp.458-463.
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RHQT Prosessed Nb,Al Strand and Diffusion Processed Nb,Al Strand
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1. [ZL®HIZ

VAR, AEE - ZHE(RHQT)IE NbsAl HiAF oW
TIiE, 1km FOMLENRERBEM L RGEHKED L9
W7o iz, IEEIGHA A2 &I LT 74— R —
TNb SN o TRIES L, £ OEREER b 52
BN TS, X 5HICHKIT T, KEK-NIMS-Fermilab
DOILFEMFZE L LT, 13T O NbAl L— R F T v 7 Bif
O LHETHTH D, — I, JEBIEIC L 5% E(LE
R & L2 NbsAl 864 OB N EBF O JeE iz L 0
FHEINTEEZLFL<HABNRTND, RN H
BEIZBHIE AP STV 528, RHQT ik & i+ %
ERUENRIEBZ Y T RIEMROEE RS 7
ZENB IR MNETIIIEEICANTH D, ISIIEIHEIC
DWTIEL, RHQT &K OHEBIE D T IO &
Nb;Sn #pt L VN TV D Z ERRESHTWD,

Alal, SHEELDBEIND & 512725 -5t © RHQT
ERA & R U < S8 S ATz YRR O 25 Tl REVE
% LLH R F LT,

2. RHQT 3% Nb,Al #8241 D454

WEMEL Ga BRERAD (RRAZGLH) %175
T, FFTRMmEEERE ST 5 2 LR RROFF
T, TORED, M EMITIEER O Nb X° Ta %
T2, BEHBTOT 47 A2 MEGZHIHI 512
I, BURTIE 7 4 7 A MEOMEIZIE Ta 2358 LT
W5, BESAOBEE X2 LD %I L |
BEIFHFHD - XL VTS, AAEZ 2 7y KINLT 5
LA b ®H DM, EARRO 0 2SN FTRE THIL ©/h &
Ao 5, SEEELEANIHCERDOE Y =2 —
VIR &8 S5 NBELEIBEL H D
B, TNLHLEERELS T ENELY, 74T A
VKEINb —FE Al V= b EERTEIIAALL
Vo —u—/ R L0 BaE X, AR AR s B T
5 Al ¥— FDOEARE 150~200 nm [ZRE I TW
%, BB ALS fH~DZERRIL, D> D%
800 COFMLEIZ L VTS,

3. YEBRE NbAl 84 D45

RHQT iEMM LR, 74T A2 MENb v — b
LAl U= FEERTERIAALEY =) —m— LI
FofliEshs, AL, BULELE 750~800°CREE T
FhE S, AT D ALS FHE BT /201 AL — b
DIEH% 100 nm £ TH< L IRk 8 < RE S
nNTnbd, £, Al U v FRbEWiE (NbAl Z)
DB H ST 72012, Nb & Al DJFEF T 3:1 TlE
o, BAT 4l ITHESINTWD, BMITLEIM

— 149 —

1800

~ 1600 £ (
£ o
£ 1400 £ N\

JJJ (4.2 K) (Alm

R WERFEMEHWTE Y, 10 km 2 2 DR KRR
MREDFIEEL H D,

4. BRARBREEDLER

RHQT 58 & LA O liF BT H I oW C
X, InETEHEOBRERH D, LrLans, 1.9
K ORI fEE Tk L7 i 1372 < . ARl AHFZE
THID THEHi L=, FlZ LHC ~Di Iz T,
20 K TOTHF 74— FELOHEREN RO LD Z &
ME . MEZISHIC E > TIEEFRARKE N,

Fig. 1 (a) 1£12 T® non Cu J, ZREE /T X —X
ELTHEBELEZLOTH D, HERIZfEM L7z RHQT
B OFMEIE 1.0 mm THILZ 1.0 THY . —7,
PR D AMERIE 0.805 mm THIELZY 2.1 TH 5,
RHQT #E#A D 42 K, 12 T T® non Cu J, 13
1,300A/mm* T v |, §EHIERM OR 2 fETh b, &
ZAN, 1.9 K TIEEOFEZEIT 1.5 FRECHE D L
72 Fig. 1 (b) 1ZRT L IIZ, 42 K D J, THIET
HEBECKRTIZE GRS J, OB TILHIER
MOFTBH LN RKREWNT ERDND,

a)

RHQT Process

Diffusion Process

e
25 30 35 40 45

Temperature (K)

(b)

Diffusion Process

RHQT Process

= A A -
N W A~ O
|
T

-
-
!

T

-
o

1.5 2.0 2.5 3.0 3.5 4.0
Temperature ( K)

Fig. 1. J. at 12 T versus Temperature curves for the
RHQT-processed and the diffusion-processed Nb;Al
strands. (a) is plotted by non Cu J,, and (b) is plotted by
the normalized J./J.(4.2 K).
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Fig. 2. Schematic of Gibbs free energy.
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Fig.2 J, versus B curves for single core JR-Nb3Al wire at 0.4
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Figure 1. A schematic view of a cryogenic target with a plastic
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Figure 2. A schematic view of a experimental set-up.
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Figure 3. Stages of solidification. Liquid fuel was fed into the
foam (A). These pictures shows the void existed in the foam
when the fuel was solidified (B). (C) and (D) are 30 min and 80
min after (B) respectively.
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Fig. 1 Temperature dependence of attenuation for
various Al samples.
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Table. 1 Peak of attenuation for various Al samples.
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Fig.1 A Schematic Diagram of New Test Bench for Heat
Leak Measurement on Cryogenic Pipes.
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Fig.2 Evaporation time of LN2 on New Test Bench.
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Fig.1 Comparison of cryogenic systems of the SKS
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Cooling of HTS cable for short distance power transmission by naturally circulated liquid nitrogen
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1. Introduction

The rapid progress in the field of high temperature
superconducting (HTS) material manufacturing technologies
and successful realization of several pilot projects of
superconducting power transmission (HTS PT) lines have
created the background of commercial application of HTS PT.
However, one of the difficult problems remains is cooling of
HTS cable. Generally, the liquid nitrogen (LLN2) is utilized for
this purpose, and the pumps are used to circulate LN2.
Unfortunately, the pump power is an additional heat load for
the cryogenic system. In order to avoid this problem a thermal
siphon can be used to circulate LN2. In recent papers [1-3]
we have analyzed inclined thermosyphon for cooling cables are
built in mountainous terrain. Now, we study the effectiveness
and reliability of knee siphon as a part of electrical energy
delivery system to plants and Internet Data Centers (iDC).

2. Model

The thermosiphon circulation loop is comprised of two
short vertical segments and two long horizontal ones. The
natural circulation is caused by the difference of LN2 density
in vertical pipes. A cooled HTS cables are placed inside
horizontal pipes. Calculations were performed for the DC
power transmission line which is much more efficient due to
absence of AC losses. Cable O.D. is 40 mm while pipe I.D. is
80 mm. Distributed heat load is assumed to be 1 W/m, and
each current lead creates additional 100 W point heat load.

Fig.1 Thermosiphon for cooling of HTS cables.

3. Analysis and Results

The system of design differential equations was solved
numerically by the Runge—Kutta method. Apparatus with the
cooling cryopipe length of 200-500 m, which is important for
in—plant and Internet Data Center applications were analysed.
It was found that thermosiphon can exhibit either one— or
two—phase flow operating regime depending on the initial
conditions. In the case of two—phase regime boiling occurs just
before outlet. To determine the boundaries of regimes key
parameters, namely mass flow (#1) and vapor quality (x)
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were calculated as functions of horizontal segment length,
pressure and subcooling degree.

Design equations
dT

mC , — =¢q(x

7 dx a(x) Before
d . 2fG? boiling
P = pgsinfi- :
dx pD, point

. dTr . dy
wll-2)C,, + £C,, ]E = —q(x) After

-1 .o
dp y l-y . 2/G? l+(p1/pg 71);( boiling
| Ly —£ sin f + .
e KTl 7ox v s ol
7=T,(p)

It was found that in one—phase ( x =0) mode m1 is almost
everywhere constant, being in the range 0.176-0.199 kg/s.
The transition in two—phase mode occurs smoothly, without
jerk in loading. Both m1 and x growth almost linear with cable
length. One—phase mode is more technologically advanced
because there is not necessary to dispose of gaseous nitrogen.
The boiling can be efficiently suppresed by subcooling or
pressurization. For example, it is enough to cool down LN2 by
4 K to keep one—phase flow in 500—m aparatus.

TITA
- T
bt e
Z-phass e
o
[ ]
e | —1= —
p L i | i L
® L i " ]
L=l

Fig.2 Typical temperature profile of LN2 in cryopipes.

4. Conclusion

It was shown that the simple thermal syphon can be used
for effective cooling of 500-meter—class HTS cables. The
technologically advanced one—phase operating mode can be
easily achieved within all operation range by medium
subcooling.
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Fig.1 Experimental set-up for cryogenic OHP, where 1:
cryogenic OHP, 2: GM cryocooler, 3: Cu bar, 4:
filling pipe, 5: isolation valves, 6: buffer tank, 7:
pressure gauge, 8: gas cylinders (He, H,, Ne, N»),
9: vaccum pump, 10: radiation shield, 11: cryostat.
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HEJFAEZ, AENE, B A (R L), KR, PH s, P FnkE CRAR R EE)
M. Nobuhara, S. Murase, N. Nanato (Okayama University), S. Awaji, , G. Nishijima,
K. Watanabe (Tohoku University)

E-mail:masahiko.n@power.elec.okayama-u.ac.jp

1. £FAMNE

HEEIGH CILSHHSNS NbsSn A HBEERIT, |
VEREIZ WA BE 70 BVIVER (i ) 9~ 2 AR IR OO I 2512 o Tl
HEEDBHIZAL, NbySn OGS ETRHE L J O T O K &
2%, F, BIETT —V—%2@L CHEATMFTEEZMZDE J,
WA ETHZERNHBNTWVA[L]. 5 FTTrUVRIEIZEST
TERLESN DB EEHICBL T, Faithi T E RO E 3 &
TEEMAT TIHBNICLTETZ[2]. AAFZETIET By XE TR
XN DB E BRI Z T, RRP(restacked rod process) CIE
RSNHBEERIZOWVT 3 RITEICKITTHEE FEM ff
B VTR,
2. RETIVEBT AL

Fig. 112 FEM fRATICHW =7 o ZECTIERLEND (a)fh
AR, (b) NI A IR, (o) TRk 72 L o> 3 FEDET L& RRP
TIERSND(d)F 2— 7 BOEF AWERERT. KOLS
RRAVCHREMT 24T > 7-. 948 K 0D NbsSn A A EVILFH IR 275
FBEFCTHAIL, ZO%RFRIITEE 0.8%T 90° 275
LTS5 EIFVIELTC, 42 K ETHEITS. Dk, 7—7 It T]
WG T BB IRV EZFHINT 5. Z L TNbSn 747 A MERIZ
FIIN92% 3 It (von Mises 78 )D XA 7P L 7=.
3. RITFEREER

Fig. 2 127 0 RIEIZ K AHMH 7R Nb;Sn 8 TR (a) D F)
NZE —3 W EORMEEZ RS, FRTHITE 258 3 KTE
DI/ MEORID AL, 3 RITED e/ MEE L DEIINED
EAMEEMNZS 7L TS, 7 a XV NbySn M EHIE 3
R LD TR 2 N2 528 T ERRD I 72kt a R~ LTz,

NbsSn
Cu-Sn
Ta

¥ cunb
Cu

& NbsSn
& Cu-Sn

(c) No reinforcement

(d) Tube type
Fig.1 Cross sectional views of four Nb;Sn wire models
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RIZ Fig. 3ICRRP ICE - TEMEN LT = — 7 RO R L
FROFIINGE —3 WorERHEA R T, Faidhi T2 Mz 5 &R
£ 0% TITAETHATHNTEL O LV 3 RoTEEARL T
WDHD, HINGEZE -2 58 3 TN Faiih T L OfELY K
o TND. ZOZENST 2—7 RO CIXFaT i
IS TR D ] EIXK 2O TRV B 265, +
72, NbsySn FBOFEAND 3 IRTLEITH L 5.2 TWHEIC
DNTHEELITHT-.

T T T T T T T T T T T T

0.4 .
—*—No prebending|
—o—Prebending |
0.3

3-D strain [%)]
S
o

n 1 n 1 n 1 n 1 n 1 n 1 n 1
0 01 02 03 04 05 06 07
Applied strain [%]

Fig. 2 Characteristics of 3-D strain vs. applied strain in

bronze-processed /Nb;Sn (external reinforcement (a) ) for

bending strains

S
£
g
20.8 .
a —*—No prebending
e —o—Prebending
0.6 .
n n n n 1 n n n n 1
0 0.5 1
Applied strain [%]

Fig. 3 Characteristics of 3-D strain vs. applied strain in RRP
Nb;Sn (tube type) for bending strains
B AR A BT L DI S0 AL KEE S B BHIF e T 5
BMER 2 —0 SR11000 A—/R—aBa—T 47
AT LEMMAUEL ., B L LT ET
SEXH
(1) P. Badica et el : Supercond. Sci. Technol., Vol. 20, (2007)
pp. 273-280

(2)S.Murase et el : IEEE Trans.Supercond, Vol.17(2007)2676.
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Fabrication Process of Nb—Zr Alloy Wires by Clad—Chip Extrusion Method and Their
Superconducting Properties
A @IED, =mH—dep), 7 SR0ERITR) 5 71y #k (NIMS)
SHIRAISHI Go, MITA Kazuya, SAITO Sakae(AIT) ; TAKEUCHI Takao (NIMS)

1. [XE&HIC

BAEROBIREMETH D Nb-Zr IZBAEEM IR T
W5 Nb-Ti 54 & [RSGEORHEZ R > T 0, £7-, Nb-Ti
AELVLRIERENTEZZE b - TRERM L LT
FERALbMEI Sz, L, ZELER & oA LR
BN FEALEIN R oTz, 2O X ) R AL, BED
B ERE (EREFE—MEINT) Xt LTz & T
B BN TERNEE 2 R 72 WMERNER & 5 72 O IDIRIIE A b
LHEREMENH D, £ T, AW TIE Nb-Zr &S5
WA B e DVERIE & i3 < Brp A USRI FE &2 f% 727
D ATERTLZEEENE Lo, RFFECTRET L=
at AL Ty K- F vy 7 LE (CCE 3B) VC, 2
IZE W ESNT- 4 FEE O Nb-Zr &40 OIS HED
BT o 72,
2. ERAE

FEER TREOMENG X 4 Fig.1 1R d, 2o LREIEIC £
BERRD LT Tho,

g e eyt tremteent —  Jmaslina —

Fig.1 Experimental procedure

Nb #hzdr v #hif, ZOfIC Zr a7 T v RELE
& BEBI(EZE A 5X 10 4Torr F2£ T, 850C T 1h) Z#tV
WLATV (1 /8% 1 B— 1), Nb/Zr/Nb & =&
OB (BB E S5 0.4m) ZER L, 556
I =B 250 4~T amf I L L, SISRASHC A
BELZ%, MLUH L 2.5 THBMH LINT 247572,
H S U= Mt O 788 % el L 0 BIEIBRE L, oo
B EERYD H L, % Nb Bes THE L7-%. P
BRI LTz, 2 0% M LI 5 THFH L 21To 72,
BoHN NbZr HER LT —2 ) —2—YNTIC &
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D ¢3.8mmE T Lz, 55N EEIRBROMEENNZ B
TR ChRrEL, & 40 mfEEICHI VT2, Nb &FEsiCI
WAL, S OICTHARGICE L%, M LI 5 Th
I LN T E2To =, Ao -Ee ke e —2 ) — 2%
T—VMT LRI EMTIC LY ¢ 1 R £ TIT (Fst
) L7, 728, & TE@P CMTEGEO -, WH.,
BESLALER(850°C T 1h)&1T o7z, FAEHITIG DALIZRAS
DYTEPHER 2 P ni e T2z L=, BEZeh T4 41k ([E48
) B 21T 720 Nb-Zr Aefbt 2 7ERL L 7=,

13 B AV BRI TR U CAEAERY 22 D03 -5 2 FAVCLER
St (le), SR (Te) 2 I 8 U AR E AR % O FEAM 21T
>77,

3. R

AR THR LN T v FMWi% Fig.2 AR,
Fig.2 ZEFRIIARIFIELART O Fik (BVLH e LOJESE) Th
5, ME &S5 L RUSEOMRG (1852 1 B— ]
WL ODOJEIE) OBEN DD, B, Brim ORI RAEITHE
MALHEIC 7 T v RIESE LT & & I~ A —
RERVEFRENC 72 5 7=, CCE & TIEia& R O BRI ¢t
SEHARG A T 5 0T, Fig.2 HEO L 9 e il AR AN B

Fig.2 Cross-section of Nb-Zr clad-rolled sheet

kana,

HIEMENCH 2 HEM DIE S %24 % Fig.1 ® CCEJEIZ &
0 4 FEEE O (ND-13.6%Zr, Nb-28%Zr, Nb-32%Zr,
Nb-40%Zr) DA (6 K9 1.0 im, £ & 6mFLE) & (Fil4 2
ZENTE, BN DAL, AFFE TOMMITE T
B AE W & W o —B1 & Fig.3 12~ 7,

VERL U 72846 @ de-B $RPEIE0E sk O FHEIC X Db Tic ke
NEVMEE TR LT, — 7, Te Bthid—ixa97 B GiET
YESIL7Z Nb-Zr #bt L IFIERS O (Nb-13.6~28at%Zr,
T 10.9K, Nb-32~40at%Zr T 10.8K) & 7= L 7=,

Atk DR & LT AL D B 7p DA o L L 2L
PR DO REIC X D Je Bt o EARITF b5,

200 u v
Fig.3 Cross section of Nb-Zr multifilamentary wire

£33k
DIFESE A B AL B #2555, 53 & 4 5-(1989)pp.458-463.
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Fabrication of Nb—Ti Alloy Wire by CCE—-Method
TEIE 25, /INEHERR (D) (2R TR s N ZEI (NIMS)
SAITO Sakae, OSONO Masatoshi (AIT) ; TAKEUCHI Takao (NIMS)

1. [XE&HIC

Nb-Ti A& FHAAEEME SN TV D BIREHRM D5 L
S5, EIUTRRE L BIEENMEE S L, 2>, YL S
NTODENLTH D, ZOBIREMMITICE2H T 554
THDHOT, WEROEERIETE (R S -85 % Mk
T2 0515) B &N 5, B ERIZBE0FH0E
AR o -Ti 28 S 2L 7, O CR ARt 2 m E X
BB, BROZ LN b, 20K D BT X CIRfifss
&SN Nb-Ti &%t 75,

LB AE 2 THMBRE A S 720 Nb-Ti A4 O
M7 e A BET D & @R RHER EoFERITRR
ST D TNEWETT D Z LICK VB ARMRAE~DT L
— 7 Z)—DOTHREME & 2 b D, T 2 CTARNFZE TILiRmt
THREZEERVESEM OERETH D CCEIE VITED
Nb-Ti &4 DMt 7 vt 2 ki Lz,

2. EEBAE
FEBR TR OBIEIX % Fig.1 1277,

[ !’ﬂ. 'T!":Ei'
-V = 5
e Fuach-n Cumngiapieces  Fillng om

=X

) —=na
% 5.,,:,...,‘, Exrusa
g :

Hugil 1 TR

Fig.1 Experimental procedure

Nb &7 0 #hif, 2 DI Ti A A2 7~ REIEL

Nb,Zr,/Nb O =J@iEOf g ERM (RiEr72E S8
0.4mm) ZVERIL7-, oI ZI@ERM 2K 4~7 mf
WAL, MiSAARRIC R Lok, LI LI 2.5 TH
M LN T 24T o 7o, $7H S 7o Bebt o 9B 2 ik o
XV UEIBREL, N OEGERELZIRV L, Zh%
Nb e THEE L, FHIARICHEE L, Z0%, ML
B 5 CHERH L &7 o7z, 357z Nb-Ti HEREE v
—H Y —2A=—UMNTIZEY ¢3.8mETMLL, 55
NI A RO PN 2 BB ChE L, S 40 migE
IZBIY Hiz . Nb BEslcURFH L, S BICFHRERRIC T
WL Ly FEMH LE 5 THBFIH LINT 21T 7=,
GBon-EHekEEo -2 ) — 22— VT LRSI &N
TIZEY ¢ 1R £ TIML k) L7z, 728, L1
FEE TN T 3 0 7= O BEHLALEE (800°C T 1h) &7~
7oo AERNTAT DT RITBARA & B ze b A el (I

JEBD BVLPEZ4T 720 Nb-Ti At 2 ER L7z, 155
N EHA 6 U TR RERY 72 DU i1~ 35 2 VL B SR
(Ie). [ SRS (To) 2 I LR AR S A M 0 FFAIE 24T - 7=,
3. R

CCE {ETIX Y 7 v RIEERFO FMRIE D b TR
ZHIET 5, AHFZETIXHEMEICH D4 Nb &l Ti
VIS LL DA %2 %, 3 O FHHL AL (ND-32%TH,
Nb-44%Ti, Nb-69%T1) D##F (BE£E ¢ £ 1.0 mm, & 49 10
m)EEHS 5 Z ENTE T, BRI O, AR
TOMBIZ T B BEWTIR & e o — 6% Fig.2 (2R,

‘

0.5mm 0.5mm

Fig.2 Cross section of the wire;
(a) transverse direction, (b) longitudinal

HBSEAFE & U CL BRI (T X, fEk o T35 CrER
X7z Nb-Ti A& L [AEED 10K(Nb-44at%Ti #i44 T
D) Th o7z,

IR B REE ROl & LT, Fig.3 |2 Nb-69at%Ti
B OEG E R, RO~ ORI TS & R
H DT, CCE {ETIEEMEIEHIZ L &b S 579,
Je B FREIFBVLEIC L Y KELS BT 5, 2T 5
FEAR 2R RREHIBUEEI TR CH D,

AL BRI LAREEIETNEL
——A21K8%°C
10000 17H400C 10h

1000 - A2{E1000°C
HHH400°C 10h

=3
=3

—A—A#f100c
11400 40h

=)

- A2{£1200°C
HHH400°C 40h

ERERFZFEJc(A/nm2)

I 1 1 1 1 1

8 10

4 §
Hi#B (1)
Fig.3 dJcvs B curves of Nb-Ti wires

SE Xk
DEEE, fh: B AL B FA5E, 53 & 4 5(1989)pp.458-463.
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Analytical Model on Strains of Strengthened Nb,Sn Cable

i —E (HWET)
MIYOSHI Kazutomi (Furukawa Electric)

E-mail: miyoshi.kazutomi@furukawa.co.jp

1. [ZC®HIZ

BT MO D E AL, jmﬁ%ftb:otoﬁ%jw“éﬁﬁ
~OEBINKHET D201, BFEERE Nb,Sn #A4 D
FENED BN TND, %ODEPT AL RFEERE T v
—71%, CuNb Z (A E LT @ L Nb,Sn #RE OB %1 T
STEY, SHITEBREEENLIZIT IR TR UA R
T RO AT BE Wit A T[], 2o CERTHhS
FERNENFE LS, ZOMRETEH LT3R a A ~i
FTaZEpmatasntna2l,

AERE T, VT 7 ME Nb,Sn SERLO#IRZ W -iea
D RLERE S L ONEHRRF DO ERL LD E () DFAS L ~D
HREEMETT AL BRIELT, BROBRBRIEICBIT 58
Frk, TOBRBROBRRIGFIZEBT DelZ DN, TR FHE
TLETNANERMNL, [ ~DORBIOWTIREDFERT —4
LD AT ST,

2. EHOBHETIV

PRAEE 1T, BAL R CHEMEL 723250 3L o g7z
DIZ, 3 7KL T 7RO D 25D — AL U7, Fig.1 IZ#BRD
Wi S 2R T, e DEHRIT, PRERB L UCEIRIED F RO i
PR pA LI LT, BT FEC RO T, BARIIZIE, 8
BRIZOWTHEBROA ATV IT DR, Whita OBHBREF
DelZOUNTIE, PRERAHBE r, T 72 BRI BRSSPI N T C
FAIZATART DT NV (HHATARET V) &, FEfrO—
HAFEELIZET L (BEET ) ICOWTHREIL-, Fig.2
ICHRIRO T IC B T D H RO EIE R a2 R, BRERVE
DRTZREO X, FERO, BHER deyT % PLT DL,

_d _ .H(gif
2p p=r 2
F72, BHATARET L Dpld, FRDA AT )L DOHINT
filkERA rLLC RTINS,

2 k4

2 P
k= r2+(£) Uu=_—
2 ’ 27,

B —ODEEET VL, TR THREND,

. 2r . .
£ ="Lsincos 77(1 +2Lsin 9sin’ 77J
rO ro

3. BT ETIVAHERR

FHETICELZETREE NbySn EMOFEICIE, Cu-20%Nb
TR TRS I GERTHE S B A 0.8%EIINL7=F AR CTh- T,
d=0.6mm, /=112A/10T & L7z, ZOFEM%E 3 KBL 7T AH
b‘f:fﬂin%?@ PR 2eDFHBEFELT, eZ1%UNICET S

U, 3ARBRTIE P 21mm LA BTG, T ABRTIE P A 27mm
MLM\E&&%& ENRGMND, I TEBRED B OO
P=40mm DORIRE r,/= 131mm Tl 7=FDeD B EEX74M¢
TIAZOWTHETHE, BEDEITL S Teld 3 ABYT
0.26%, 7 AHRD T 0.44%L720, #R¥R% r, CHIT AL eD i KA
IEENEHL 0.46%E 0.63%E72-7,
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— = L(rz(l +u2(4+ (u2 - 2)0052 19))+ 2u2(1+u2)r0rcos 19+u4r02)

4. REERLEDLE

e— [ DEBIERUNIESNT, ETEHESN-HHAT
ARET WL Dek LITHETHE, gD [ TRk L
T, 3 ABIRDO T ICEDe=0.46%DHEZ [ D 0.82 L7201, 7
AIRIRD £=0.63%DIFT 0.60 7257, ZHUIKTL TEBRSE
RCHEE T MR O A H BT L1E, 3 AT
0.85, 7 AR T 0.59 THAHZEND, FHEMEIZIE KT
ZENRID, — T, HEET L TIReN EUeD KREE|ITHR 52
Ehn, FERRE R LA Do,

ZDZEND, NbSn #FROBEREREDEIL, HHRATAR
T IVCHRNTT 22N ATHE T o C, BRIV TR N
THRMPATART HEE 2 LN,

5. F&®H

Zliﬁ&%’ﬂi, FRROPRIREFICB I DB L, TOWERD
BRI FBIIZOWT, RITICE R+ 2ET v E
MEL, %W\b’@ﬁ%ﬁ XA SRAINERFRET N, BiR
FRIHBATARET VERE LT, TLUTCERD [ ~D %
IZOWTRBEDERT — XL T, ZHET LOAESL)
a7,

Cross section of cable

Bent cable and strand

Fig.2 Coordinate of strand and cable

&E >k
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Effect of rare earth doping on MgB, superconductor

g FEE, NE BERG, FEENI T
KIKUCHI Yoshinobu, KOIWA Keisuke, KIKEGAWA Takako
(Ichinoseki National College of Technology)
E-mail: takakokikegawa@yahoo.co.jp

1. [ZC&HIZ

MgB, | TR EEE IR T =39K 28> & BB EEETH
D, R R & i L TR ML AT T
ThE& TRBFE M TV Cnd, iicidT, N, Ojha HIZE- T
Bu WRIICEY MgB, ORGSR BRI S K E M ET52
RS, ARBFIE T, SR SEEICE R Y — A
B WA HFEIRIN MgB, @B EE RO VERIA R D72, s
Ay LEeREL T R[S Z R ESEHEWIRED
»5 Bu EENLD— DT IR 50V IS Sm 2 AT,

2. RERAZE

Eu, Sm Z¥RML7Z308 Mg, BuB,, Mg, Sm B,) %, ffk
%4 L7 PICT(Powder—In—-Closed-Tube) I+ #k 8k i4:[2]
ZRWTIERIU 72, tHAAMEFEL T Mg B3 R(99.9% 180 1 m), Fig.l Mixture of starting materials packed in
B IFR99% 45 1 m). MgB, MyARO9WZ M AL, IHMIELT a SUS316 pipe.
Eu,0,, Sm % 72, Eu,O, IR TIEA A b 1.2-x:2:
x/2:0.5(Mg:B:Eu,0,:MgB, x=0.02, x=0.05), Sm ¥sA0CIHEL
A& 1.2-x:2:x:0.5(Mg:B:Bu,0,:MgB, x=0.02, x=0.05)DF
NWHIZREE LT, v — A LT, WEE 6mm, 4 8mm @ 600
SUS316 & L | B BELFHEIO IR EBE 7212, B O

700

12 Mo S — b5 72, MgB, %8R LTS — 24 D1 500
(ZRED  ZNEE IS A S T O IRA LT R K % 2400
A%, EEINEL, Mtk TIG W CEL= (11 1 288, 2 300
SUS EEALIZREZZDOEEELIFICAIL, 850°CT 24h =
DB CROS S/ T, 200
B T X 4 W 7 IEIC KV ERHRHIA 20K 2355 IR 100
FTHIETHETRD, F XBEHC RS S 21T .
o7 20 25 30 35 40 45 50 55 60 65 70
3. fEREER 2 0 [degree]
BAEHEHIE DDA DN BRI (BB A E . .
D) 1E, Fex A MgH, 20N U CTHERLL 72 3N MgB, Fig2 X-ray diffraction patternof
P 39K 2% T, Sm2~5%¥RNIC 38.5~38K (= Eu5% N MgosStmo 5B, (nominal composition)
T 3TK WK F L7z, 2, T B0 H B RE D B ST
I, BRI MeB, & SmRINEEIC 10 u Qem BLF THHDIZ
%tLC. Bu #AICIE, 200 1 Qem (THEELT, 350
X2L312, ENEH, Sm5%E Eus % dshiaEto X BRIa 4T 300
DR —2 %779, Sm IRINTTIE, 20 =30° & 50° DV 250
SmB; DY —2 D3GR TED, 42° IHFEOE—21E, MgB, DY
— 7 LB TRFITER, I, MgO DE—ZbDLN 2 200
%, Bu I CIE, BuB,& MgB,, MgO CRIE TEARNE—7 2 150
ZHBREI, RN L AFIEL TNDIEERLTEY, B 100
BRIRHIRNREL o2 xR LTS,
HHREMERE)Bg AHOMTHIE, BEIRE Y =0 7 595645 50
Z 5V, MgB, O S8 i FE D i Rt o 1) IS 23078 0 - s s s
FEHRTHLN, R PICT IEIZEAERT, (RE)BHHEE A 20 30 40 50 60 70
72 MgB, @ BEE AR 22 LA Hker, KR SmERINTI, 26 dogree

AR DD T2 NGB ORI R D LT,
Fig.3 X-ray diffraction pattern of

SEH Mgy 95Eu ¢sB, (nominal composition)

[1] Y. Katsumata et. al., Physica C 469( 2009) 846-851
[2] B. Ni, et. al., Physica C 468( 2008) 1443-1446
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Outer diameter dependence of In-situ MgB,/Nb/Monel Wire

~Microstructure and Superconducting Properties~
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WATANABE Yoshifumi, MATUOKA Hiroaki (nihon-u); MAEDA Minoru , KIM Jung Ho(UOW);

KUBOTA Yoji (nihon-u)

E—mail: yw4423@yahoo.co.jp
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OMBRIKTFIZIER LTI b OFfE K& O @B R % 5
NZDT, TORREWRET S,
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ETENTIMEEL, TNHET VI HAT7a—HfT
600°C-4h OEMLIRZATVGEF & U 7o, BURHOFHA & BR SR
AL Jo 1X. SEM & I MEZEE 4 W T2, 1o X
IuViem OESGNFE LTCEETER Lz, o, ik
621 SQUID % FH W C I i B 5 noHa=5T, 2 It 16
uoH,= 200uT,JE %% £=76.97 Hz CHIE L7z,
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Table.l ([C&BRIZIS T DBRERD 2 7 Hfl & Fi5E
~ FV v AOmMELEERT, ¢$0.95mm 75 ¢ 0.381mm
T, TRCORE COmBEFIE 6% & —EIC>TH
V| MEREIEIC MgB, &R~ B Y w7 AR ERIZHONC
WDHHRIREN TN D,

Fig.2 (2N ST I d6 1T B A ikl O 28 Wi e =R o F2 8k
Wy 2T, R Hbnd L 91T, TlIMM RIS 371
E—EfE 23K 2R LTW5D, —J7, bl ¢ 0.381mm
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0.95mm 7> 5 0.381mm £ Tl < LT HERFREIZ R E
IR S0 o Tz, FEIZMREHTY Bl 2,
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SE .
[1]1D. Uchiyama, et al.: Abstracts of CSJ Conference, Vol. 71

Table 1. Sample specification

0O.D. (mm) Core size (mm?) S/N(%)
0.95 0.0443 6.3
0.834 0.0321 59
0.671 0.022 6.2
0.52 0.0127 6.0
0.381 0.0066 5.8

- [ A ot A Sl
Lk
Fig.1. The real component of the ac susceptibility

fipla
T
]

bl I A P R I R O
Sk
Fig 2. Temperature dependent of critical field
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MgB,/Al-In ZEBIZEEEMHADEREZTDRFE

Fabrication and property of MgB,/ Al-In composite material.

KA F (FILR-BeA) A m /=, VO sz, JIE & E (B LK) ;
ZEVE F6 (NIFS) ; 7 1L S8t (B BB ) ; thB i (& LK)
MANABU Mizutani; KENJI Matsuda, KATSUHIKO Nishimura, TOKIMASA Kawabata (Toyama Wiversity);
YOSHIMITSU Hishinuma (NIFS) ; SHIGEKI Aoyama (Nikkeiniigata) ; SUSUMU Ikeno (Toyama University)
E-mail: ikenolab@eng.u—toyama.ac.jp

1. #%§

TAIZZNET, TAI=T AL MgB, B FEOE A MBI
Ly MeAERIL HIIN TICIOBM O 215 T ThEh
DEEEID MgB, BLAKEL[FEED 37~39K D Te &md 2&
BELTET[1-2], AEBR T, MgB, ® Je DUERHE
SN TWA In[3]&RHFE DM ALICHSINTHZE T, MgB,/Al
BIED Je Dl LR ST=0T, SO BA s
2o

2. RERAE

il U701 1R s AL R ZE T L Ok A% 40 pm LA
T D MgB, i 72 O TEAD 30mm TESAS 42mm DY
T g — DB ERL &R O I ANATL BT E ORI
BT, ZFOBRKKT THOLN DAL= 99.99masskhiffl 5
DT NR=Y NRGEETRIOPICEE | BihoHErEx, b
FREVIMET L A TNET D8IV TV T 53— LTV
=Y AR A MERBESEAHFIEEZHWTE Ly MAERL
Too BEFEA~O In TRANE, il Al ZVEMR ST BIIR G I AT
EBED InZF AL, % 15 5B LZb O+ 52
LTI Ao e, MR B R AR RN, A AR - MR
(SEM) 21Tt L v e~ A7a iy X — T CYINT L= | i
TRAIT B 5 X OV MR AT B 195 |2 0 8 25 1 2 8 i LB L C R
L. ZiETE B (TEM) BlZ e vy M~ Aoy X
—\ZCHIWr 4 BRI L . B SLRLFB-2100 SR R4 A2 —

LN TAEE (FIB) 2 AW T~ A 7at o 7 7 CERIL T,

B122121% SEM 1% Oxford Opal #ff%7- H S8 S-3500H.,
TEM (Zh 7 =8 EM-002B. JEOL %L 4010T % v /=, BB
PEHUROIRBERAEIEIL, T & DT A LA Sy B )
TE AT I (PPMS) CEF IG5 80 IR EE 2K 225 300K
OREIECRE LT, BALOIREE - BRI E X 2 A7
AR B PERE S AT A (SQID) 2 FH W CHIEL 72,

3. EEBRHER

Fig. 1 1Z/EEIL 7= MgB,/Al-0. Imass%ln OE L SO HEWT
DB THD, IREDAL ST ANDFEIE NI EA L TODEY
THY, BEOMIHD [ A0=a L ANI RO Al OfEE T
bb, KITENET D, W7 ER LM CIEE 2o T
LA OE Ly MITRERZER DR SNz, ZHUE7 Y7+
— ARG DNRTE LTR384y T, B Ly M W5 55
R DRI B2 I TEIZEE 25Nz, Fig.l i
INBOXRMITRZTONT, MU S CERT L0
T&T,

Fig.2 1%, Fig.1 OREWTIHE O — AL L= SEM % T D,
ZOFENLL RSOGO RIRE 370 E ORI R
DAV T-, MgB, i D BRAOa AN B THD
Al DNV R T ARSI, RO b ANT R
) — 123 TNBZENR DD,

BITEIET D05, EEMBIO TSI O (K EE.,
(L DR FEARIFIEZ T E LT 45 R M Al RO E A M ERE
Al=0.1%In RFEOEA M EHE N T, BRSO £ D
— O THHEXIEIL, BALOIK T A R s,
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WAL RO BRI T IR FEEZ R E L2k B
Bean ORI AL TELNTZ Jo ZEZIZ L T7ry LTz
HLOE Figd |8 LTz, ZOKEY, BARIC In ZRINLIZES
MEIOITS In ZUINL TOZRWEAMEIZDL FICE W e
ZRLTEY, In OEBRENZEE Z DN,

SE

1) K.Matsuda, S.lkeno, T.Saiki, K.Nishimura, K.Mori,
M.Narita :J.Japan Inst. Metals, Vol.69 (2005) pp.977 —
982

2) M.Morobayashi, K.Matsuda, K.Nishimura, K.Mori,
S.Ikeno : Journal of Japan Institute of Light Metals,
Vol.111 (2006) pp.237 - 238

3) K.Tachikawa, Y. Yamada, O. Suzuki, M. Enomoto, M.
Aodai:Physica C 382 (2002) 108 — 112

Lo

Fig.1 Cross section of MgB,/Al-0.1% composite material.

s

Fig.2 Enlarged SEM image of MgB,/Al-0.1%In composite.

Fig.3 Critical current density of the composites materials.
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SARLEBLI-MERERNT

EBIL 1= ex—situ i& MeB, #R# DFF 1%

Effect of temperature and concentration in solution process for powder

on the properties of ex—situ processed MgB, tapes

It Z5H, e i

/NEE I (NIMS)

FUJII Hiroki, KUMAKURA Hiroaki, OZAWA Kiyoshi (NIMS)
E-mail: fujii.hiroki@nims.go.jp

(B ) PIT % ex-situ 70t A TIER T2 MgB, #iA1 Tl 7
By MgB, & T A HIBVEIR TS 5L, J-B R
T2, KRS DB THIET 200 BWIEENLO R FEE
BUTL ST By, MM LT 270 Thd, ARBFFE TILEIRLIE
T ADFE Lz XY, WAL kHEOm LA R,
(RER) T MgB, A A HEIRIATR A(ZRBERE )
LY B(FUU g/ ~FP) T, FBRERTHE R BP) FD
JREEC 15h JABRL 7=, ¥R EE 1S SmM, 0.05M., 0.5M &L7z,
IHLTHELNIZMRE Fe BIZFREL ., MR L#,
Ar HAZHEH 950°C TMBLIRL 7=, Fiz, LLER DIk

BB 2 TR VBB AL 72, P89 AL B TOALERR)

ORI 2 O TER U7 B2t 2 AL B,
CcCkliz,

(#£28) XRD HIEDDIL, MgB, ¥ EIRIE E D OGS IHERES
NiphoTe, BEREL AL C I
7 7Fm7 A% Fig. 1

BF5H MgB, D 110XRD £'—
T, MM C LT,
A(0.5M/RT). A(SmM/BP)DY — /i 137241 0.15° K Y
0.05° =i £ FE AR
A0.5SM/BP)IZDWTIE, 7 MIA BN T,
1T a BRI, TRDHRFEBEOIZD THD, YL EDZ
LM RT KUY BP AL TIT, @ R OMEIREE DS, 22
TURBEHRI R THLZ LR LML oT, 3B B TH
RIEEDIEIFAS RSN, AIFEBEE TR -T2,

SQUID (2 XA HIED . A0SM/RT)D T, i 37K T,
FEHL 1K f KD o7z, Fo, AC B R OIRIR KA
A(SmM/RT)E A(0.5SM/BP) TH T R&L, IRFBIEHIZED T,
DIET . RO #E & OSBRI,

Fig. 2 |2, 42K, Fix OB P TO, $HE ALB O
transport J, DIRERIFMEA R T, RT LB T, mialehet

W2 IREDR S
BP MLEE T, 3B A TITWOMEMERL, IKBED T 23E
W JAEARLTZOISK L, 308 B TIRR R EIRFEAL

IZU 7L Tz, — D A(SmM/RT)&

DT Tk

Rbhianotc, ZHHIE Fig. 1 DRFEIRBEHIGL TN,
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SBRBIEEBREFUITO J B LT, — 5.

LLEDZ LG, J R RE M EICREURFL, il
TREEVEIR CORBEM R YGE IZH B CdhHZEN BN LR
STz, Fo RBEHROAD=A LT RT & BP L THRARSTH
DHDEEZZHIND,

[y
™1
1

relative intensity (arb. unit)

Fig. 1. 110 XRD peak profiles for MgB, in tapes (a)

AGmMM/RT), (b) A(O.SM/RT), (c¢) A(SmM/BP), (d)

A(0.5M/BP) and (¢) C.
10°
g
2
<
T
—o—A(RT)  --B(RT)
42K | o smP) --a--B(BP)
% . s
0.001 0.01 0.1 1

Concentration (M)
Fig. 2. Transport J, as a function of solution concentration for
MgB; tapes A and B at 4.2K in fields of 6, 8 and 10T, applied
parallel to the tape surface. The treatment temperatures for

powders were RT and the BPs for each solution.
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MERAATIZETSH MgB, BESRM DRMEEE

Thermal stability of MgB, wires under the cryocooler-cooled condition
ANBe BRI, AR BE, EF A (O s I E S GRIER)

KODAN Takanori, MURASE Satoru,

NANATO Nozomu(Okayama University);

YAMADA Yutaka(Tokai University)
E-mail: kodan@power.elec.okayama-u.ac.jp

1. [XL®HIZ

MgB, F BB Z M T T, SN2 &0, (KRS o
BB~/ Xy MR HENAZEN IR TS, BB
RICBMBEELYIND DL, ZZICHBEMOENFAEL, B
Va— VREBIIEEEHORRE LRIV 7= F L
TLES. MgB, MOERLOT=DOIILZ OB AR EME
R L2 HITRB700,

Z T, MgB, BEEHRM SOV THEH A VAL,
B ZEREDRELENIR/N/ T F X F —
(MQE;Minimum Quench Energy) & UV, &8 & i 175 o
(NZPV;Normal Zone Propagation Velocity)|Z-DU T, #3 %
WEITIZB W TN, DR, Bt A a4
ZTENENOEALZREL-.

$72, Nb3Al, Nb;Sn 7L DOMEEEE M L L, MRS
B NI LD E M ~D B ONWTHE L.

2. RERAE

Fig.1 |24 [ L7z MgB, M5 E /A4 O Wt i X% 17
V=AM ELT Fe, ZENMELT Cu ZEHL TS, A%
BRIT A B OB EE ~ 7 2y M SN2 8% 48
EL, EA 36mm D FRP oL 7 /LR Zff L.
MgB, BB EMRM I Fig.2 (R T IDNCBIEX Y7 (V-Vs), T
ERH(T\-Ty), E—FH)EEEL, o7 AR ZiZasfk
(23 X — 2%, GM B HIED Jeug AT — DICEW AT 72, 1%
B A T ICB W e =22 VAR OBIEFLZ S AL T
TS, BUERLO KRESEE LS THERIEL, 7=
T THEEL RN — DT/ OLB D% MQE ELTZ. K
12, MQE JHIEBE DI FENE42 7 B EN D LD
M DZEMNES NZPV 2R HLTZ.

3. EBRHERRUEER

Fig.3(a)lZt%:4% 0-0.5T, EFE 25K, (b)IZIRFE 10-20K, 2T (2
BU5 MQE-A A2 77, MQE (AN, JMBEN
35w RELT DAL, ML Z &< 3D L83 248 H
RO, ZHTR BT RSN CETBBEEm A T2k
175 NbsAl, Nb;Sn L[FIERDEA THB.

Fig.4 (28645 1.5T-2.5T, IR 10K [Z811D MQE-{RE~—
DUREE R T, RIXEVIEE ~— T OS2 MQE
WXL CA. ZAURIREE -~ — DU SR E T AU SR IR
LEFIRE DZENKELRD, 72 F LI ot B 2B
na.

F77, Fig.5 \[CRHEES 0T, IR 25K-30K (255135 NZPV-ii'E
B LE Jop FrPEZ7R . ALY NZPV [ LB EE T B T,
MWREL R DEEIMT D ELNTZ. ZAUF() TRE
BEINT NZPV 1L Jop [T D720 TS,

T, WEHEESHE 2B W CTho 4 R B B SR THD
NbsAl, Nb;Sn &Ll 3-%E MgB, O MQE (3 tho> 4> & i 5 i
RINY 2~3 HTIELE KEL, NZPV 1% 1~2 HHFEED-T=.
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T AVIEA E IR 4 o> 3V (MgB,:10-30K, NbsSn:3.7-7K,
Nb;AL7-12K) 23 E/RJR K &8 2 H4v, 78 I 28 & o
MgB, [FEF N KEW2, BURmIZHAFIT 5 MQE 13k
&L, PR EICRIEHIT D NZPV [ T/h&lpoT=bDEE 25
na.

J
NZPY = |_PK (1)
yC\ T -T

c op
TDEE, J, BEBIEE, vy EE, ol p:lit
Hh, MR, ToAURE, T, EiRRETHD.

MgB,
Fe

Cu

Fig.1 Cross-sectional view of the MgB, wire

Fig.2 Layout of the voltage taps,thermometers,and heater

800 0T 800 10K
—%—0.25T —a— 15K
600 | —e—0.5T 600 | —8— 20K
~ = 0
) L =2 L
E 400 \ 2 400 \‘Q
& 200 | % 200 F
= . .
80 90 100 80 90 100
Top/Ic(%) Top/Ic(%)

(a)25K(0-0.5T) (b)2T(10-20K)
Fig.3 MQE-normalized current characteristics of MgB, wires

—e—1.5T —o— 25K
800 ——2T 160| —e— 30K
600 | —B25T | 90 | 4
B 400 | / 2 g0t
= 200 | Z 40 | E
E N
0 i i i i Z. 0 Il 1
01 2 3 4 5 0 200 400 600
Temperature margin(K) J,,(A/mm?)

Fig.4 MQE-temperature
margin characteristics

Fig.5 NZPV-transport current
density characteristics of

of MgB, wires MgB, wires
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Fatigue tests of YBCO coated conductors with copper stabilizer

BA EW, I EF, MR R, Al gt (RR)
BER E T, A A, R EBICREEES) AR BROETE T
AOKI Yoshiaki, KAWAI Yuki, UEDA Hiroshi, ISHIYAMA Atsushi (Waseda Univ.) ;
KASHIMA Naoji, WATANABE Tomonori, HIRANO Naoki (Chubu Electric Power) ;
YAMAMOTO Kiyoshi (Furukawa Electric) ;
E-mail : yoshi-aoki@hotmail.co.jp

1. [ZC®HIC

SMES F=tA/UIZHWSS YBCO #EFEEMA 1T, 1A
WZEBIEMONT AN &, B2 b - it | o T —
LY NI DBIRY JEME O A 0IR L 5, £ T,
U2 O B OBEEFEICE DX B 5 2
LNEFHRDBIZDIZ, Bz 1 Figl 1R T 857 U FRIOE
BERWTH S HICEBIT5 YBCO BEEMRM OO
Fr-Ie FEPERB X OVOT B0 UEIINC K59 57 812
SN, ERRIICHAEL TR

A ENZIBAD/MOCVD V5 TYERE AU 8 A R 12D
THEDIELIEEL 20000 [EIOYE 573 ERAAT T2 D THET 5,
2. EREE

FEHRATIE, IBAD/MOCVD i CERLE 728 D &4
L7z, ZDEIL% Table 1 127, 728, #411E 1em 8% 3
EILTHAMELIZb O, ZEbEEL T Ay X 2 i L7-
HDThD, FloFBREE OWNE K% Fig. 1 12737, 30
I stainless steel (SUS304) %D U FRID IR HJE T IZ
BTSN Cnd, OFT AT, AT 7 E—HTa iz b
TIZE T LR BT NS S kA A 7
STEY, M OREITESNTZOT Y =ik TEE
HET 2,

3. EERAE

FRITRIRE FIZEGO A, B OBSE TTITW, O »
I BNEAR TR AISNI-LEOOT e UL LTz,

WAOIZ, 1 pViem EHETHIH LEZREL. 2hvgk Ihel
7o I MICOT Bre ZEIML, ZOIRRET I WEZETT
Slz, ZOOTHERER T, IHICKELT, B LHE
i otz, ZOEEEBELATY), T 0T AL I ORI
(I, /1o -¢ H5PE) 2RO (OFHE MR,

WIZ, O FHremax (KREBRTI 0.3, 0.4%) A1 L
THIELUEIINL (Te= 0—e= gmax—e= 0] V)P AL
ZR0IET) , 1-V FEE O LA RE - REA L 7= G 55 388) .
4. EBRER

O HEE MR ORE B Fig.2 (2, 97 B BR D% &
% Fig.3 \T ¥, 728, Fig.2 TIZBOFTHOMIE (-0.13%)
EEFLTND,

O HAEERBR CTIX, 2 ROREHRM &b, O3 A0
0.2%FREMNDS I, OIK TR RSB, 0.3%., 0.4% TIX I ITZh
I KI2%. FI5%DIR T L7220, ek DOFERERIREOFE R
Lot IR,

9 57 FEMERBR TIL, Samplel (22T 0.3% DO 7%
20000 [RIFINL7=23, I, OB T Ron/2h o7, &
72, Sample2 (22T 0.4% DO AT THEDIEL A%
20000 [H]>FZ 55 3Bk & Fhii L7223, AR ICH b Blish
otz
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5. £&®

A [alEEH A& IBAD/MOCVD BRI OV TRBR
T otz OT HARMERBRClL, TERE R DRE RS
iz, F7z R RBR T, 0.3% DO B% 20000 [EIFIN
L7z, BligZe I DF T RSN eh o1,

FF M HIL, Sample2 (ZBITDEIINIOT 2 0.4% ., #0 IR
LIEI%R 20000 [E10D3 573 ER DFE RS R 2 THE T2,

Table 1 Specifications of YBCO sample tapes

Samplel,2

Process IBAD/MOCVD
Length mm 70
Width mm 33

Cu um 100(50%2,coated)
Ag pum 30
. YBCO m 1.6
Thickness CeO, ﬁm 04
GZO pum 0.7
Hastelloy pum 100

Fig. 1 Experimental apparatus
1.1 11

KLl 1

R S —
! B ™ : T
- a =~
-
i L 7
' = o Vo Sl 11 wry il s bt
RS — [ bnd i le ¥ | = el 195
——r————
[iL} N N
2 2 i 4 T [ i@ o0 jomn pat e
.
£ %l Mumber of sirmin cycles

Fig. 2 I/Ic—¢ relation Fig. 3 Fatigue properties of

YBCO coated conductors
AUFFENLT A N DR E G E IS T ny =
M O—HELTNEDO OZEFEIZINFEML 72D THS,

P

[1] A.Ishiyama Y.Tanaka et al.: The Papers of Technical
Meeting,IEE Japan ASC(2008)P.53-58

[2] A.Ishiyama K.Kawai et al.: Abstracts of CSJ Conference,
vol79(2008)p182
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Evaluation of magnetization loss in stacked GdBCO coated conductor
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NAKAYAMA Yusuke, KIUCHI Masaru, OTABE Edmund Soji, MATSUSHITA Teruo (Kyushu Inst. of Tech.);
OKAMOTO Hiroshi (Kyushu Electric Power); SAITO Takashi (Fujikura Ltd.); [ZUMI Teruo (SRL)
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LI

VAR, IR EE T — 7 & 2B IR & DS
BAFEAHED HIVTND, ZOE | AT N TATL LN
KEpMBEERD, 2— MM IR EEE O EX A CE
MIEFNIREL DL RB RO, b DR DK
AR IC R0 BER D PRI 2 L1 X R DR R 2R 5,
F- FERIZIBO T, AT EM T AR L LTl
RENDHZENSL, M AL ORK A M AEIER D9 3
BIORLEIZ L > TEDIEL NS, Z IS D8 I35
g OVEREIC R E BT 5720, EREICIEIRL TRME
DD, JiEOWE TIX, JESFMIC6E T iL12f8IcElz
GdBCO=— NI\ TC, 7 — 7 HIZFEE B 2L
T2 EDORAR I Z TN L7282 5, (KB AR CHERR L &8
TOFT N AOT, 4 B O TIELOFER R E T
AT, EEREE O T IUCOWTHER T .

EE&R

KW TR LRI 7 7 ic L ERl S 7
GABCO=— M CTH D, #f12°52.3 mm x 2.8 mmFLE D
BTV HL, JBEEHmMIC6kE, 12/8 Icm s UEHInZ |
20, 3JETOMEEIT-T-, MEEEOEIII2 um, i
LEDOBE LM OMIMEIL0.55 mmTHho, fIEILSQUID
B EtE AW CT — 7 EICEEICB A ZFINL 7 E O/
{EMOERT VY AEREL & O H R SRR RS %
SR 7=, DI R ORI 1Z1.5 mT—5 T, IRE1366.0 K,
773K, 85.0 K:L7-,

HRRUER

Fig. 11277.3 KIZBIFH14, 3/&. 125U O bR K%
JE DRGSR A2 77 3, BT J, din TR L T
FARNE, WL W, = uol? | n THARL LB LB R 1 %
RLTEY, ERIIBrandtbH ik 7 — 7 1K OH 4 O FL G
fE[1]., BRI MawatarilZ LA BEERALE 7 VBT 525
fE[2]&2RLTWA, £o, ZRHOFGRMEIL S TA—2ThH D
J, OB UK B ELCRHE L, Fig. 150, BibiRL% &
DAL A S THDH LB B LN T, BE 452
LICEDIERIVNEL o7, 12BN B W T 1 DB
IZEE | Ry = LITBWTRIT/ARR BRI L 72, 72, BLL k-
TIR IR, R R RITE L MEL 2572,

Fig. 21277.3 K. h, = LIZBI D EBRE L EIREE T L
(BT DHEREE D EEWIW, e DT — 7 KU 2 7R,
Fig. 200, 7 —7 OBE DN E R DIZ OB LRI NELle>T
WHZENG D, ZhUE, BB 2 DIC OISR AR BAF
FROMREBRE R DD EEZOND, Fio, S EIDOERT
X128 DFEHI B W TR RS £ 7 /LI 1T S B &
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NKIBERENTERE 2T, Teds, BlERRe, Lo EIZEk
TDRIERR TR EZ OV TE Y B8 35,

10°F 773K

, 10
S
X
° — Brandt
10% v ---- Mawatari |
o ] stack
v o 3 stacks
v 12 stacks
1 1 1
10° 10' 10° 10°
hy

Fig. 1: Normalized magnetic field amplitude dependence
of normalized magnetization loss density at 77.3 K.

773 K

wi I/Vinfu-litc

0 L
10
10° 10' 10
number of stacked tapes

2

Fig. 2: Tape number dependence of magnetization loss
density at Ay = 1.
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ARBFFEO—EBIL, R PEEE 7 0T =/ Ao T L RE
PR AR N B (R RE S £ 28 £ BR %€) 1 ZNEDO
ZREF IV EML T,

SE Xk

1. E. H. Brandt et al., Europhys. Lett. 22 (1993) 735-
740.

2. Y. Mawatari, Phys. Rev. B 54 (1996) 13215-13221.
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AC Loss of REBCO coated superconducting
-5filaments GdBCO coated conductor based on IBAD-MgO layer -
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NAKAMURA Sousuke, YAMASAKI Satoshi, IWAKUMA Masataka, FUNAKI Kazuo (Kyushu Univ.); SAITO Takashi,
IJIMA Yasuhiro(Fujikura Ltd.); IBI Akira, YAMADA Yutaka, IZUMI Teruo, SIOHARA Yuu (SRL)
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1. [ZC®HIZ
HBARE R 28 IS H T2 A BARESRRRETIC

ST D AR RIS O BRI DR I3 %2 D D70,

KR 2 72IB EE CORKD ALV N EEIZ25, Fox iTong
T.YBCO 7 —7 M O Gt R A FHAmL IR A —
V7RISR T HZ B R L TET,

FE Tl A7 TAE 7 HARIZ D8 /R0 T2 k0
BRI ATRE CTHHERENTVD, E5I2, MgO % H1[E &
(T H2ET, FERFITEOWEGE R (Bt m/h) 2AFEBLATRET
HDHZENHESINTND,

FZCAFSGE T, 8 IBAD-MgO Jepi &2~ — AL 7=
GdBCO HEET — T M % 5 74T A MY EILE DK
Eita g E LR LTI Y 7 7 7 oA Lk
WX AR FEAR AN E - 54l L L 72D CHiE 772,

2. M EAIEE

FBHEH RIS 2 IBAD CTAEBEE 472 MgO F5#IZ,PLD 4
IZ&>T GABCO B{REfFA S| R A R4
ATTAE T HAIZED 5 5B LTZb DO THD,

HIBORE KA Fig1 (o=, ZOMRNBM % 3 K= LT,
W 77 7 A ARIZ LD B I LA BREMEIT 35
~T77K O T Bl R O Gt R E Lz, i3kt
WIS T V2o U C IR ELLZ RN L7,

B | ALK | 92m)
Mpiudem)
G0N B )
H ety 1 0y

Fig.1 Sfilaments GABCO coated conductor based on IBAD-MgO

3. EERRHER

AERAE U 72 A8 AR R OFE R % Fig.2 12”7,

INETICREL TETokk 2 ZefifH0 YBCO, GABCO ##
M OREFUB TR R (I-B) 13, & 1R O B O i R E i
(LLF. Lo(0,7) TRBAL T D2 ST IR E L T2 —Y
VTEN, Fe, RMBRBIREICEL A= TEsnsz
LEFEZRL TS,

ZIT, Fig2 [T RME RIS LT, [FIERICHE 2
1.0(0,T), K% 1.0(0, DD 2FAE THUKAL T HZETHKIRED
HifR S — oD~ AS— T — 71— L= [Fig.3], EHIC Fig3
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Fig. 1: Schematic of the cross sections of power cables
with superconducting tapes: (a) an angular cable with flat
tapes and (b) a round cable with curved tapes.
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Output characteristic analysis of wind turbine generators with field magnets composed of

high—temperature superconducting coils and bulks
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Fig.1. Rotor structure with superconductor coils and bulks
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Fig.2. Magnet field generated by superconduetor coil currents
and bulk superconductors for magnetic shielding
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Fig.3. Armature winding model for calculating its interlinkage
magnetic flux and induced voltage when the rotor rotates at 10

rpm

Table 1. Specifications of armature windings and basic
characteristics of the generator

Revolution 10 rpm

Output power 9.7 MW

Armature windings
Cross section 50 mm x 100 mm
Current density 2 A/mm?
One—turn voltage 6.3V

Maximum magnetic field 12T

(on a superconductor coil)
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Study of non—contact momentum transfer for superconducting flywheel
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The effects of the shape of the 2-D arranged electromagnets on levitation performances of
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Monte Carlo Simulation of accumulation of Magnetic Fine Particles
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Electrolysis of salt water flowing in a duct with parallel plate electrode

A R, M o, KB REE, AR REC, AR BZ, MEE R (5 R)
NAKAMOTO Yuya, OHSUMI Kazuya, OTSUKA Kohei, INAMOTO Yuji, AKAZAWA Teruhiko,

UMEDA Tamiki

(Kobe University)

E-mail: akazawa@tiger.kobe—u.ac.jp

1. [XC®HIZ

HEAK B ZEIINL, a5 TR T I EEETTHLE,
WK =LY AMER T 5. —J7, RERTHDHIMIC
IRERBNFTN RN, B—L Y IIERELRD., 20—
LY HOVEROENEFRIHTHZE28D, IEHEKE Sy
T HHEE IR T RN E T 2 DTV —T 1T THo TS,
INETIATONTME T, DEEEENTHRAT I E—L
YIRS R T D&, WE KB IR A R SRR D
TR OFARCER AR LS X, KHEHE2RFHm L2 LTV
otz LnLARNS, WKIZERTE TR, Mk Th
LK EBESILE Y OFIEDA L O D BRI T
BDH. SFY, SyHEEEENTHEKICRETIE—L Y S D2
WA 2 B S KRS BB IS 95720 12, BRI
T NTIERL, BIRIAETET VE AW CRIEEITH LN
bDb. TIT, B ITEMIEEOERSH TOEBZ B
ZABUE R RIEE LT A2 % B EICL THFZE 2D T
5. ZOHEA~DE - HRELT, BMRITET VICK DX,
AT PR B A D 7 N DK O BRI IR DN T
B 2l —ar® To7. ZORE ROV TR T
TRE TS, F2, BES 2L —ar R IBIROX VR
ERLL, MEKE BRI LN B RS fRE{ToT2. ZDLE
B NNITHEAE T DB DL A% I LTS ooV T
HERTIHEWE T2, REOFHMEEEES 12— ar D
FERAE G- BRI DD, Ffi ol —ra itV
BRI T VDR L YEZ OV THRRGET DT ETHD.

2. IEYZaL—Yay

B 22— a A AW EE RS 7 oIk, Fig.l
IORTDTHD. Tz, HHEOT-OEMB IO T Es
{LZBROSIFLL F OO EL, B THRAETDR[ROUEK
ORI L.

Bk 2C10 — ClL T+ 2e

Pefsi: 2H,0 + 2 — H,T + 20H
MNP DTNT DHEKDOYIITEE vy (T THDHEMR
EL, WE/AKDOIEENZ-DUVNTIL, Navier-Stokes DA, Mgk
DENZENDAZ L OIEENZEIL TIE, Nernst-Planck D=
WL WK HPICTRET 285 A A OILB RIS O ) B
EHIE, BE RIS ALE. £, Kl 32 —tar
IZ1%, COMSOL Multiphysics % fiv 7=,

3. VZal—iaviER

YN T DK OPIAFER )% 0.03cm/s, TR
DOFEHTOBIRBE [ % 1000A/m?> LL7-Lx, B3I
L—ar IBEn s JhNO BB L O A AR E D
22454 % Fig.1 BX O Fig.2 [t Fhrd.

BATPREENX, X7 NOBE AR IR E 252
LivbmoTz. T, Z 7 RDa—F— T, WKFTHANE
KRB ER ML T, Na™ROH DI b m< A D8
K Jha—— R BT 5 Rt

F7o, WERKDTEAND AN > CEME DL, BRI D
AV, O OEMAEL 2> TEY, EfhJuoxt
LB FRARTE D BAL AT BN E L TWAI LN b7, AR
IRRIC TV ECDHAA L OPREBALD, (MM B E 5%

— 189 —

EXWDT0, ZOIHREN AR DPIEESNDESE 2 HND.
PERTIE L OB IR T Abix, A4 O1EDEY
ZhRITFE TX e, BE T T /L T /KE B # &
ERLIZHZRLE 255,

-',.:. Slem

Fig.1 Feature size of the duct and spatial property of electric
potential.

Fig.2 Spatial distribution of ionic concentration in the duct:
Na' (a), Cl" (b) and OH" (c).
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1. J. Lu, et al.: Electrochimica Acta, Vol. 53 (2007) p.768.
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Measurements and Analyses on Abnormal Magnetocardiography of Heart—disease—model Mice
Using SQUID System for Small Animals
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[1] Y.Kasai, A.Ishiyama, Y.Ono, N.Kasai. et al.: Continuous
measurements of MCG with heart disease model mice. / /pn
Biomag Bioelectromag Soc 20 (2007) p.212-213.

[2] Y.Ono, A.Ishiyama, N.Kasai, K.Chinone.: Development of
biomagnetic measurement system for mice with high spatial
resolution. Appl Phys Lett 85 (2007) p.332-334.
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Study of a proto type off-center MRI magnet for dementia research
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Fig.1 Coil configuration of a prototype magnet. Dotted circle
indicates the homogeneous field zone.
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Table 1 Specifications of off centered magnet

Magnetic field 0.77 T

Field homogeneity as design 5 ppm @ 35 mm DSV
Operation current 90 A

Operation temperature 4.2 K

Conductor type Cu matrix NbTi

Conductor size ¢ 0.5 mm, 0.6 mm, 0.7 mm

Inductance 2.7TH

4. ITIIERUVISAF A2y D EE
FITE D) — W5 22 B A 455 720 | BT LA LD
otz —NEAZ% 0.1 mm B THEEL-,

— 191 —

A VIR OB EE R L L, KA BT —RNIEIRIC
LW B AR T 5,

~ T RN D DI TAA Ay ML NMR H ERTEROL
DT, WHAENIY M EDRERH SN THD, B — 2
BT TAFAEZ YN FE7 L — 5 211 mm AL E L TS,
SRR TRIT/NEP DA A—TE1G5IDED 89 mm &L=,

5. BEm 7 il E

<7 Ry N K NERE—RICRFLIRET, B 35
mm OERE AT S—R BT 63 MOBEREE NMR
A E 4 B (METROLAB ffj:ic)f WE LT, B —
I peak to peak T 1231 ppm &720, R FHED 5 ppm & K<
BTz, ZHUE, IANNLERBE LR LT OO AEED
A MNMHRBEN T ELRRDIALNBAELTTZDEEZD
na,

6. WA LER%EE
HBEE AL DI TEHELNZ MY — F%E el o )
723 | BePEIRE W R 2 FE L 7o, SR @
EAE78 mmOBEME AR AR AR TI1212 mm >< 6 mmD
FFFREMEIR S DA NS0T T2, BEMEIR O REAHE K OVES 1T
REMEAE B A /N e AR LR B RSSO TR E
LCW5B, 728, BatERY ADIEZ130.1 mm & T0.05 mm%
iz,
MRS M XD IC I~ T, 15— 13165 ppmé

7272, Fig.2 1235 mm DSV CTHEMEN-Bzik s % FHiz
BRL TR,

16.6

\ 7.1
4 W 50-100

0 Z(mm)
@ 0-50

0-50-0
0 -100--50

-13 (ppm)

-16.6
0 40 80 120 160 200 240 280 320 360

Angle(degree)

Fig.2 Magnetic field distribution after shimming with iron
pieces.
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Technology of Magnetic Field Stabilization for NMR Magnet
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Fig.1 Increase of the magnetic fields of superconducting
NMR magnets.
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Fig.2 Magnetic field fluctuation with controlling the z°
shim current to maintain a constant filed.
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Fig.3 Magnetic field fluctuation with and without the
HTS damper coil in the driven mode.
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Fig.1 A typical “Hidasuki”
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Fig.3 TEM images and ED patterns of the oxide particles formed in
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Fig.2 TEM images of oxide particles formed in the surface layer of the samples

subjected to various cooling conditions: rapid cooling (a), slow cooling with a rate of
10°C/min(b). and 1°C/min(c).
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the “Hidasuki” pattern subjected to slow cooling of 10°C/min:

Epitaxial growth (a) and sandwiched structure(b).

— 195 —

H81M  20094F BEAKFARIR T2 - AR



3A-a0l

W

ERALABKEDEERD B - FH-BINASARER T T LD
B4R RSk E DR ES

Improvement in Recovery of Magnetic nano—beads with High Gradient Magnetic Separation

System for Trapping Immunoglobulin in Serum

R JES, Al ok (R T e, i FeRE, I &R GERE) #8)IT —35L OuR) s/ R 2k (F )
UEDA Hiroshi, ISHIYAMA Atsushi (Waseda University);
AGATSUMA Koh, FURUSE Mitsuho, FUCHINO Syuichiro (AIST);
KAJIKAWA Kazuhiro (Kyushu University); KOIZUMI Tatsuo (Sumitomo Heavy Industries)
E-mail: hiroshi-ueda@waseda.jp

1. [ZC®HIZ
Tz 1x, ERAEAEE O LTI E P I R
T H5E a7 I D5y R IR EE ~ 7 ko M Tz
AR R S AT A (Fig. 1) &I 41T-o T
7o MEAFEEART CIE, B CEDMRE — XD REXITH 1.5
um FREELL RISV, BEE~/ Ry b VDT E
W LR T ok - % i ARG ) BE TR R L Bk - R
MCEDLIEEINFETICERMI AL, Fe, 7414 —
DFF MR ET A TR SR IZ 01T > T 72 [2][3](5], L
ML, Sz —X, e elcL T, BRI
FOE—XF LR AVNIF &G > TRERBLLZRY, FREHA
WS TND T VF— TR SN T FFE T, [EUE UL
RHEBEZOLND, I T, FHxld, E—ABLOTE—D
R, BEBE~ T 3y N e A R R & U CR
LI EERRL ., MK E AT 72D THAE T 5,
2. BBEEYY b EFIALIERE R
W OWBIZIX LRC BRI A FA 28 i R 1E DS
WHILTCWD, L TR AESE DAL THHY, ZHUTH
Prear T o —ZE A L, ASREEZ)N CEAIHLE
IR RS A R A SRS T D, LoL, aA /LR HEE
T, FEESKEITEMRLDIZD, EHIZ, 2O
TRIHBEEATORE B 2, & AR Oy BIERE [ T 7o LR A
TeZ XL, ML ZEMICL IR EECHY, FidE@mD KD
12720, HRALNESTe I D, Fox PMREL CWDHIBEE
~ 7 o N T @ ABCRE R T BERE L, B RS A EY
HL, K&l Hox 2500, DOERPLOJAE BWEBE
B Ry AT LNHWTWS, 22T, ZOBEE~S
o MHBEH ORGSR A EEE L TRIAL, R EIRN R
WA FE B TR DA N Rl 25 22 L T=[4],
3. HEEEEREFIE
Fig. 2 (R o722 M nal 4 A&7 5,
a) JibfaEpe
S1 BN S2 #PALAZ LICLY, HIREIR E DA LT
WA AAL, MEEEN A OBEIZITV, T 5,
b) THBIERR
DR T AN H— R ORERE — A& T 5121, Z
OFEFFEDOE M E CREBE -~ 1y MRS 5,
2)S3 DHEPAL, (RHEERHT Ry E /LT L NOE%E L-R,
DRI RS D,
3)S1 ZBAlAL, L ~DilEE5e 25135,
4)S2 ZBAKEILIT S4 ZPAL D, ZDEE LRC [FIE AR ALES
T, BRI ISR MEREIR A TE KL, Zhic
KoaAn, KOZEDEFOEMET 45— K ORRE
— XD N2 END,
4. JHHEEIRR D
BB~ 7 3o MR LT 22 TR e RS O g% FH i L L
T, 1) BEE~I X hOMGGELIL 50 V LLFET 5, 2)
WIMATERN IR ARG RS (R 0.2 T) UL RICHYS 975
1 AFEELT D, 3) WEEERIL 60~30 FREE LT D, 4) TH

— 196 —

w
i Ll

| LR L] '- ;;- :‘.5;:.":.‘—_ HE®RTYIvk

ol | romomam
EFAETEAN

THE B AT

Fig. | HGMS for Medical Application.

'\-.E I
-
<" T
T i E ]
L - 1 1.-"r
=3 Fi
& = '_'\-l_'.
L1k
lI &
{

Fig. 2 Demagnetization LRC circuits added to superconducting magnet
to improve the recovery ratio of magnetic nano-beads.
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Fig.1 Schematic Illustration of the Magnetic Separation
using Vibration.
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Fig.2 Observation by optical microscope(x400).
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Fig. 1 A schematic diagram of magnetic separation apparatus
of superconducting electromagnet.
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Table. 1 Parameters of magnetic filters.

Condition number A B C D

Mesh number(mesh) 5 14 30 14, 30

Wire diameter(mm) 1 0.5 0.3 05,03

Open area of filter(%) 65 53 42 53, 42

Number of filters 20 20 20 40
4 FBEREBR

MR T ANE— DR E T A—R LT FEBR O %
Fig.2 1ZR 3, 7402 —2:0F A Tl 0B 96.0%, B TiX
98.9%, C T& 99.5%, D TIL 99.6% Thro7-, ZOFERLY, 7
ANEZ—5AE B, C, D T TR TORBINER T AR = TE
T2 binotz, BV BEREFER CEIERNEL T, 74
IV —D Ay 2N KEDST2720  BILR I NS o722
LRBITFBND, BHILREIL, 74— DEEIZH L TT4T
AL RDIFAELZ2 W IR O O E|I A CTh 5,
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DIZTANE—D Ay 25 RESTHIETHALREZ /NS
FTHIEMBEZDNDLN, T HEESBIR, 7407 —12h
DOAM B ER > TLD, 4k, ZHORBEICRIL T, 7
AN —DIIR, B2 8 E il b T2 ERH D,
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Separation efficiency(%)
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Condition number

Fig. 2 Separation efficiency of SUS particle with the
condition of magnetic filter.
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[1] F. Mishima, S. Takeda, M. Fukushima, S. Nishijima
“A superconducting magnetic separation system of
ferromagnetic fine particles from a viscous fluid”.
Physica C 463-465 (2007) 13021305
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Fig. 1

Principal circuit of SC inverter.
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Fig. 2 Temporal change of current /; inverted by the alternating
magnetic field with /= 50 Hz, where I, was 32 A.
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Electromagnetic analysis of a magnetic bearing composed of the HTS rotor/stator
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Fig.1 Levitation property of coupling of a HTS bulk and a coil
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Table 1 Properties of HTS—coupling bearing

Rotor: HTS bulks Stator: HTS coil
Si Di It i
Shape . |ze(mrr.1) Amount iameter (mm) |Thickness | MMF
Diameter [Thickness Inner | Outer (mm) (kA)
Disk 60 20 ! 56 270 30 314
46 30 1

F=c2 HTS buk
o v
oy [ —
[ — I

Fig.2 Basic structure of coupling of a HTS bulk and a coil
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Fig.3 Levitation property of HT'S—coupling bearing
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Fig.1 Design of an Antenna Coupled Al-ST]J
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pp-1659-1662 (2005)

2. H. Ueda, et al.: Abstracts of CSJ Conference, vol.80, p.101
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TABLE I SPECIFICATIONS OF 2 GJ CLASS TOROIDAL SMES.

Stored energy 2.4 GJ
Operating temperature 20K
Number of unit coils 180
Radius of the toroid 3.7m
Peak of the operating current 2160 A
Maximum magnetic field 11T
(perpendicular component) (0.67T)

TABLE Il  SPECIFICATIONS OF THE UNIT COIL IN TOROIDAL SMES.

Inner radius 1.0 m
Outer radius 1.4m
Height 0.06 m
Width of the tape 15 mm

Thickness of the tape including

insulation and reinforcement 1.1 mm
Number of tapes in the conductor 4
Number of turns 91

ks e 1 H

e il

Fig.2 Inductance between the coils.
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(b) Voltage (V)

Fig. 3 Numerical results of current and voltage in protection mode.
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Research on Drift Flow in AMR Duct of Room—Temperature magnetic Refrigerator
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Fig.1 drift ratio estimated by calculation

\ 1
A W [A ) P
.
- '.:‘ﬁ
BiT e [ T
TR e | RO M|
T ] =1 '.r.--.l.--..i
T [y | o v

I pepg [ 1 v Fim-
X (F NS L

Fig.2 Experimental apparatus

B BT
T T wimdmLw
& EOR-re Bd= | s *
= 3 AT idwlimn
= pokat L ! ! -— !
g TEGEGT ]
= D0 i
o1 DT
18
LR e ]
3OO i
i (Bl (Tl fiaT il
wir | by ] ]
Fig.3 Experimental result
5. H#iEE

ABFSEIE, TCoolEarth—o /L3 — B B AT 5110 | 125 fik
THZEE AL TR — A ) R_—=ar Tl T D —
BRTHDE =R — FrH N BRRE 3 L LT MSTATE
EANEDO)DEFEICI EHLI=H D THD,

— 206 — HESLIE 20004 B AKFAGIR T - M &



3B-a02 BaAm ol (1)

EnaEORE T
Heat load test on AMR refrigeration
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Fig. 1 Schematic illustration of the test apparatus
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Numerical analysis of the Active Magnetic refrigeration cycle
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Synthesis of spherical material of GAN for magnetic refrigerant

[ FH 482, PEAS RS, Sl &5y, FIl &, (AR 2R RK L) feE sk (BORPEED) ; AL A, FR 28k (=18)
Hiroyuki Okada, Kentaro Nishimura, Yusuke Hirayama, Takashi Nakagawa, Takao Yamamoto(Osaka Univ.);
Takashi Kusunose(Osaka Univ.); Toshio Irie, Eiji Nakamura(Santoku Corp.)
E-mail : h-okada@mit.eng.osaka—u.ac.jp

1. [ELels 100 :
HeH R E KR T FAF AR OERICIT T, B = g0 o
R R E B RICHAE TERRAMTEL TSR TS P i1
[1], Z ORGSR BATENEL T, 20K~T0K (23 = — fA @ 60 3
B2 DI TR X AR T Mt — 2 LA B A 14 h <
LAEMAELCOHT LA T A TR ELTELR] LAl 2 40 g
COMEILEH IR DK ERIEL TR T 5L T 20 &
A o, LA HIREO/ NSRS BRI EHE T L z 3
EAIHSNDIETCThD, F1o, EARERSDRIYE 0 ol
FEDMENLTUNB LS T B b BB RH AT £ LSS 1100 1200 1300 1400 1500 1600 <
B3], UL, A HRE BRI A BT DT Temperature [C]

R 7=57000 ARFZE T E LT Gd 28 B, HIP ¥
128D Gd &R EREL ISP RSB ERIRAM B 21554
AR L, SO A O E L2 FEAm L 7=,

Fig.1 Temperature dependence of nitridation degree and

ratio of spheres without crack.
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[1] }7(2 (};%r(r)lig)};a’ gg al. : Abstracts of CSJ Conference, Vol. Fig.3 Time dependence of oxidation degree of GdN
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[3] T. Utaki, e%. al. : Master thesis, Osaka university, 2006 (DRY) humidity conditions.
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Electric conductivity of rare earth nitride
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itk b2 TH D, LI=D o TIREBEOE G & LTHE
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Fig.1 Temperature dependence of volumetric specific heat
of Bi,Sn,_,Pb and He gas.
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Fig.2 Vickers hardness of Bi,Sn, ,and Pb.
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Fig.4 Temperature dependence of volumetric specific heat
of an Al compound,Bi, ¢sSn, o5, Pb and He gas.
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AN = e Wi/ €701 % >4 S I B @AYl B U S
-

LR, b ey i Ll
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Fig.2 Schematic & Photo of AMR Test Apparatus
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Study on capacitive liquid level meter for hydrogen magnetic refrigerator

AT FEFE , AR Z— , FIK MR, TR R (@K 5 7RI A (NIMS)
SOBUE Masamitsu , MATSUMOT Koichi , ASAMOTO Kai , NISHIMURA Yuta (Kanazawa—U) ;

NUMAZAWA Takenori (NIMS)

E-mail : sunright@stu. kanazawa—u. ac. jp

1. [FCHIZ 3. RmEAHER

EYCRF-LYE - MBI TERRE CIImh KTk AT
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TED, Wb s R3] oD 2 TRRAR T2 130.8mm oD 2 —
Y—ZA AL, MR O FRR O SR EIZ0. Tmm Tl 7z,
FIle AR ToOHE TS AL Th D,

HALS -4 ﬂ'
| ml w1 AT
- ™y Us i sdRELl
:
[ il
A% 1 BiATE]
(EAd0E) 1
| =T
——t i
o [ -~ ; | }
& WL | QEMERIH
RN SN
| marni
Fig.1 Capacitive level meter
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Capacitance VS Liq. level
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Fig.2 Capacitance variation of liquid hydrogen level
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R. Sawada, et al.: Cryogenics, Vol. 43 (2003) p.449
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Properties of RT, particles for hydrogen magnetic refrigerator
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Fig. 3 Magnetization versus temperature curves for GdNi,
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[1] D. Uchiyama, et al.: Abstracts of CSJ Conference, Vol. 71
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Fig. 1 Critical current densities of all samples at 4.2K
as a function of applied magnetic fields.
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Fig. 3 Outer diameter dependence of critical current
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Critical current properties of MgB, tapes with high aspect-ratio cross—sections
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££0.53 mme SOWIHEREA 1/2 (/08 R L el
££0.063 mmo TR EIM T L7, BULERT 630°Cx5 h, Ar
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LM A2y I — AE SR I LV ~7=, 4.2 K IZBITD
FRSEIT (Io) ORSGHEIFHIZ W TIImE - Mﬂﬁﬂ;&%ﬁ%
(NIMS) ([ZBWCRIELT,

3. RBERBLUEE

Fig. 212 0.38~0.063 mmo (23515 SS/Fe 3 —AFRDE Y
TP — ARSI ENN L3R L O BERA 7R T, BULERT TN LD
REEBICABIIIN TR L L7223, 0.063 mmoe £ CTHES[Z N
TT&, Z0DE SS & —2#% 661 Hv, Fe > — A% 532 Hy
DIES Lo, BULEE | SS OFFESIZAEAIIZ 100~150
Hv, Fe TIE# 200~300 Hv IEE (& FL7=, 0.19 mme $pF D
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4.44 | 0.094 mme TI% 4.74, L 0.063 mme TIE5.17 &
V=R AaT HFREL o, 2SS b Iy — A4
BN LR L L IR AR O 5 3 ISR B | & STl
AN LT-72b E5F 2 B,

Fig. 3 (ZMEFI MgB, #44 (0.19~0.094 mme) D 4.2 K (&
BT D le DWHEAANEEZ R T, B OBSICBTH I EIZE
Zh, 54.5 A(0.19 mmg) , 29.25 A(0.13 mme) , 10.0 A (0.094
mme) Tho7z, ZHHD Je(27) fEIX. £ 8,000~11,000
2ITHRY 5,
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»$ @

Drawing I
Fe tube Grooved rolling ( Fe sheath )
SS / Fe sheath Heat Treatment Drawing I
MgB, wire 630°CX5h (SS / Fe sheath )
0.53~0.0633 mm ¢

Fig. 1 Preparation procedure for SS/Fe sheathed MgB, wires.
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Fig. 2 Vickers hardness versus reduction rate in MgB, wires.
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Fig. 3 Magnetic field dependence of Ic at 4.2 K for the MgB, wires.
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Measurement of automatic development of normal zone in MgB, wires with CuNi sheath
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1. [ZC®HIZ

KA F TR 20 K Db 2D DIRIKKEDR RN &
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FHWZEEBR I | BT AMA T2 Tl BEMHAITIC
BWTH, AEABDOE—F AT UIC B E BT A 1R~ 1T
INF 2720 THEARE DS B B AR T A5 £ 3G L-[1,2],
FIT RO D 3 T O CuNi v — A% D MgB, #444
\ZOWTC, BEBROHEIMNELHICH B LA F s E Y
DR RIEANYT NI EN AT N TRIEL T,

2. YRR

FERIZ N MeB, #4678 %4, Table 1 1R, B
D MgB, BHRE A D JE PAIZ CuNi A4 — AN I ESh TR
0, [\l RO TRICBWTREO RS 3 FEEOM
AL, BFRIEE T3 32—33 K THY. T E Lok
fEEHHIRITH 50 uQ-cm TH D, 20D MgB, #44%& FHW T,
Table 2 (2" LOIZFF 6 fHOFEFEMERUT-, SURIO ZEAHE
&%, Fig. 1IR3, TR LI EOREIR 1B
B 72 MgB, B O sz BRI oA T L, — T OB
R RIS 1 REOBEES 7 E BT, BREOE
JERE TR (/NS0 | Fig. 1 IR T X9, Zy 7 W&
JEA U DA 2hR X TR 5 LA T I O [ O BEREEC 5
2 BN D, B 0.185, 0.155, 0.110 mm Z AWV 7=iE4 120
ENEh, 5 A B, CEfLTWD, T2, iEtA, BEL T,
BRI E DM ERCBIE X v 7 TR O & N B2 D8 5D
HLOEMAEL., A-1, B2 DINCE B&A 5 LT, AB4ik
TR AHITIRIEL | AR A ML 7=,

3. EEER

ZABHOBE T LB AR A TN T2e 2D 2y 7R
BIEDOEBRFERIZONWT, ZDO—fFl% Fig. 2 1IRT, £TD
LA A ERIOL /NS b D BIRAEIZBVCEIE N B
FRRCRELIRDIENDIND, Tz, K% OB ITIEIEER
WZHBIL TRY ., 2 OEMIRGTERITH 50 pQ-cm TH D, D
EUNE-EAE/Y: - N Byt Y r N Sl 1 b yAY e Ly AP
WHEHEERSND, —JF, BRI/ NELK Y 7 Y
KT DRNT OV, Wi 37 vy b O EIEAR O E A
1.1-2.5 OFIFHTH 4 oo TRY, SRRV R 8L
BIOY 7RI R T DB OB A R T
RIL72530BE A FTRARIEL TODZENDND, ZOKE i
WIS DEALZE, D FY Joule FEEANS, & 7 TR E DGR IS
AR CTHAREIRBIEERII > TWAHEbid, 20
TR OBEREL T, $AFEMY D CuNi v —A% LT MgB, i
{538 R I3 TR I AN IR AL A T I 40 I R D R R3]0,
MgB, i it 0/ NS7p TG FE | L [R5~ Ak [ e it o0 2%
[4)E 0B 2 b5, BEEREZE—/HEZCHIN%IcEaE
THA LT8O AT VS ARHER | AL HR AR L
75 B DY A7 N ORI OWTIR, Y H @35,
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AWFFE L, B kL X — - PEE TR A B 3 A
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Table 1  Specifications of MgB, sample wires.
Diameter of wire 0.185mm | 0.155mm | 0.110 mm
Sheath material CuNi
Number of filament 1
Diameter of filament | 0.115 mm | 0.095 mm | 0.065 mm
Critical temperature, Tc - 33K 32K
Normal resistivity of
wire just above 7, ) 48 uQ-cm | 46 pQ-cm

Table 2 Characteristics of samples.
Sample Diameter Material of Effective length
name of wire sample holder between taps
A-1 0.185 mm GFRP 25 mm
A-2 0.185 mm GFRP 40 mm
A-3 0.185 mm AIN 15 mm
B-1 0.155 mm GFRP 40 mm
B-2 0.155 mm GFRP 20 mm
C 0.110 mm GFRP 25 mm
2o uker - ----- Pawcctialwaps --.o

(\;—T—-ﬂx‘f E ective lengal JI
| .
i

Sample Fialde: R 1Y e

i pl e

Fig. 1 Schematic diagram of basic structure of samples.

1 e

—&— Sample A-1
—&— Sample A-2
10°F | —&— Sample A-3

F | —=— Sample B-1
—O— Sample B-2
—<— Sample C

107k

107k

Potential difference (V)

10°E

1074 L

Current (A)

Fig. 2 An example of voltage-current characteristics in
prepared samples during increasing current.
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Finite element analysis for AC loss characteristics of stator windings wound with MgB, wire

B FER, N AR, Fe)ll —5LOuR) sy e (0 s s e, FiAm 3% (A7)
OSAKA Ryota, KAWANO Tomohiro, KAJIKAWA Kazuhiro (Kyushu University); NAKAMURA Taketsune (Kyoto University);

TAKAHASHI Masaya,

WAKUDA Tsuyoshi (Hitachi)

E-mail: osaka@sc.kyushu-u.ac.jp

1 [FXL&HIC

BAENENMLZ TOD =X — M ESCERBE R 5 o
T H— DDA EL T, AKEF SR HIRFSIL TS,
e DKFERIHAL7FD 1 SELT, Fex OIS L—TF
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LT, BRI — BN = b2 4= DR RHEZD, 2D
B, —RERITENZ 234, 117 Apeas ARIERITENE
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T B TIRAET DR DAY MEIKIEIES Fig2 (R
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Fig.3 Comparison between primary resistance of Cu winding
and corresponding resistance for superconducting windings.

HE81Mm 200947 BE Ak Z A 12772

S



3C-a06 MgB, (3)

Structure and properties of MgB» wires by an internal Mg diffusion Process
(2 report)
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a)Superconducting Materials Center, National Institute for Materials Science
% Department of Advanced Materials Science, The University of Tokyo

E-mail: jahmahn@phys.mm.t.u-tokyo.ac.jp , HUR.Jahmahn@nims.go.jp

1. Introduction Fe-moneosre-0.SH(f,-/, 51 7T} Ta-monocore-0SHil,-/,-at TT)

The MgB, wire fabricated by an internal Mg diffusion

G e
(IMD) process shows quit hard dense structure in the EE:: Ef;:: :w
reacted layer after heat treatment. Also, choice of sheath ot - E :
material is important factor because the higher MgB, core E E - s g ! E - b4 +
density corresponds to the stronger sheath material. “;‘i - i s = == —
In this 2™ work, heat treatment temperature dependences ! § { e "" E * &
of transport critical current (/.), cross sectional area of the 3 .|1q1| Eyun *
reacted layer, critical current density (J,) and Vickers !]- ! fr
hardness (HV) of IMD processed MgB, wires with Fe n.-lllgi - - ! _';:; S
and Ta sheaths were systematically investigated. E el * E " &
PR B Py R
2. Sample preparation j‘!' ’"‘! }g Loy »
The preparation of IMD processed wire is reported in L r— — L
our previous paper [1]. In this study, an inner Fe or Ta E:: *E::'
sheath with an outer Cu/20wt%Ni alloy sheath were used. i"' s : I"' ey 3
Heat treatment was carried out at 600, 640, 680, 700°C for : : g : 4
dwell time of 0.25, 0.5, 1, 3, 10 hours. Also, Ta sheathed T T TR T e LT LR RE

mono-core wire was compared with multi-core wire
reported by Togano et al. [2].

3. Results and discussion

A. Analysis of Fe and Ta sheathed mono-core

The heat treatment temperature dependence of /., cross

sectional area of reacted layer, J,. and HV for dwell time of
0.5 hr are shown in figure 1. Although /. for mono-core
wire with Ta sheath is almost the same or slightly lower
than the Fe sheathed mono-core wire, excellent J, is
obtained for Ta sheathed mono-core because the cross-
sectional area of the reacted layers was thinner than that of
the Fe sheathed mono-core. Vickers hardness increased
with increasing heat treatment temperature for both
samples, respectively.

B. Analysis of Ta sheathed mono-core and multi-core

The 1., cross sectional areas and J, for Ta sheathed
10mol%SiC doped mono- and multi-core wire heat treated
at various temperature for 1 hr are shown in figure 2. The
1. of multi-core wire is higher than the mono-core wire, on
the other hands, cross sectional area in multi-core wire is
almost constant due to the shorter diffusion length. As a
result, J. values for mono- and multi-core wires are
almost equal.

— 220 —

Fig. 1 1. at 7T, cross sectional areas, J. at 7T and hardness; for Fe
and Ta sheathed mono-core wires with dwell time of 0.5 hr in
various heat treatment temperature.
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Fig. 2 I. at 7T, cross sectional areas and J, at 7T; for Ta sheathed
mono- and multi-core wires with dwell time of 1 hr in various
heat treatment temperature.
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Superconducting properties and structures of MgB, wires
prepared by external diffusion process using Mg tube
— Effect of microstructures on critical current properties —
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1. [XC®IZ

MgB, #4141 PIT(Powder In Tube)iEIZ &> CTERISND 2L
LD, R In-situ 12 Tl MgB, B AR IS S D22 1LANE
BE AL, Eﬁa?isamt%rdz@ﬁT@ RL7poTD, I TASR
T, EEED MgB, 27 %185 71EEL T, B B ROIMIlC
Mg &8 T = — 7 H Bl LI AN LA IS LD MgB, #ih % (R
L., BSE R AR DWW CREIL 72,
2. EBAE

Fig. 1 |[ZAMBILBIEIC LD MeB, #b ORUEHERL 2R

B '!l-ll i

‘n.ig Tuh

| Txivanved] valling
Fi Tuhe

"n:.ul Tn.|||r|||.-:||l

T, SMB/NEEM 13/6 mme Dififi Fe 3 — AT, SME/INERD 6/4 .:::" | o

~42mme D Mg &J{T 2—7 AL, ZOF2—T NI Malh, Yirg I f— I

mol%® SiC M REUIMUIZTE/NLT7 7 A B *ﬁEE%E‘EiELf:?'ﬁ\ ] Meiwring
HEr— U TBIOMS &M TICEVEL 1.0~0.6 mme D sl Pryssimp

MgB, #if & ERIL 72, 630°CT 5 h, Ar ZFAR P CHAHEVL  Fig. 1 Preparation procedure of MgB, wires by external

FRATTUN, —EROBEHIOWT, B TIE, 100 MPa ®7kwk  diffusion process using Mg tube.

TVREL LT 5728, A AL, 630°Cx5 h OEVILEL D
30 min, 10 MPa 3L 20 MPa DRy b7 L 2L E4T -7,
42 K (TR BEFE (1) DR AF I SV T NIMS
WTHIEL T,
3. EB#HRBLUEBR

Fig. 2 12 Mg T2 —7 4 ME/NFE: 6/4 mme JOVERLL 7- B
1.0 mme FUEHMBEIET I OO 0 P RAIER G FL 2R 77, 630°C X5 h
EUVERTE O W TR (I AUE, &R Mg & B OFEESUGIZED
AL LRI MgBy AR L, Mg OHEBIZ Lo TLEFLBED
o — VI TOT A& 72 UBBIZIZRRIG D Mg 3 FREL
TD, Fizo, [AFEHE 10 MPa Tasy M7 L ALLER L 7= 87 1 (b)

Fig. 2 Macrostructures of cross sections in MgB, wires of
1.0 mme in diameter. (a) heat-treated at 630°C for 5 h, (b) hot
pressed under 10 MPa.

I UIE, MgB, 2 7 AME I AL D22 LA 7 L AIEIC LD 10773
LIELCHY, WiH D MgB, 27 HfEIHEL AL B DLz, : Mg6/4.0 mm ¢ 1.0 mm ¢ Hot pressed
BRI Mg & B 0 EPMA IC LA AT I LI [ B MoG/42 mm g 1.0 mm o Hot pressea |
B & Mg :TIZIFH) — 2 L THY, 1%:1—/1/@%%75:5%0 o I

TWPUBBIZIE Mg A SLIFFEL TV, H72, 27 ez g 10° 3 42K E
DINAFRDE R EATSTZRER, 27 PRE Mg:B=1:26, r 1
SLJEES Mg:B=1:2.5 & B rich ThBZ LN 77, PO ]

Fig. 3 124.2 K 23T DB i (o) DS IR % = )

AT, BIRCIEERS 1.0 mmo(HH¥E Mg & 6/4 mmo)adkHT 10 E_ _§
100 MPa D7y b L AR A AT 572225, MgB, 27120 L ]
IWVEL, BRRETR(I)H 5 T T 91 AUJe=1.0x10°>° A/mm*) &% 4 5 6 7 8 9 10 11 12 13

TL7Z23, 10 MPa lZHE )% T 72308 Tl MgB, 7 a4 Magnetic Field (T)

FUCZ2 LA 28T, Mgk — ALY MgB, 27 ~@E
DEAFIZRY, e 28 136 A(Je=1.8x10° A/mm?)&[f) L7,
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Fig. 3 Magnetic field dependence of Jc at 4.2 K for the MgB,
wires heat-treated and hot pressed at 630°C for 5 h under 10 MPa.
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Development of c-axis oriented and highly dense MgB; bulks
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JERGE Sy %7 — 7RI R Uz, B 1 2 Y O 5 TI T,
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Ar ZPHA T 900°C € 6 FEfH], 30 £721% 100 MPa Ty N7
L AL 7z “HP Tape 3B} 21572, SUS316 & FI N THEHIVIZEE
FEARFUBHZOUWT, SQUID #EHT LARALRIE OB IR
ARV Z | QTR USSR 1A IS LD W R EIRIE O PR A G
L. FE-SEM (2 KOG A B 22 U T, Al A S C 17 1
X HREHT(XRD)E 2RV~ T,

3. RBRLER

Fig.1 IZ1Z TR MgB, O¥3 7K XRD 74— & as-deposited
AEHEER R M), T AR(C)). Tape #EHH). HP Tape
FEHH) DO H XRD /35— %R, BEECR O RIC L~
T as-deposited FUEIOFE [ XRD /3% —>2Tld, 002 B —2773
HGECHRL 722 TND IR D, 2, BIEmEREH W
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Fig.1 Powder XRD pattern of commercialized MgB,
powder and surface XRD patterns of as-deposited, Tape and
HP Tape(100 MPa) samples.
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Fig. 2 Magnetic field dependences of J, for various
MgB, tapes and bulks at 10 and 20 K.
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The superconducting properties and microstructure of MgB, tapes fabricated
by hot—pressed PIT method
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Fig.1 Polished cross—sectional SEM images of (a) no

hot—pressed tape, and (b) hot—pressed tape.
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Fig. 3 Anisotropic factors as a function of magnetic field of
non—hot pressed and hot pressed samples.
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Fig. 1: Temperature dependence of the resistivity in 2T
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with different boron powders and malic acid addition
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Compared to high temperature superconductor,
MgB: has lower transition temperature of 39 K, but its
simple binary composition, lack of weak-link at grain
boundaries, abundance of starting materials, and low
anisotropy of critical current density make the MgBs
promising candidate for real applications operated at a
wide range of 4.2-30 K. In the past few years,
substantial efforts have been focused on enhanced ok
and irreversibility field (Bw) wia various dopants.
Recently, much more attention goes on to
characterizations of various boron powders because
there is no more good quality boron in stock. From an
economical point of view, using low purity boron would
be even more valuable. In contrast, using high purity
amorphous boron still gives the best & performance
under magnetic field. It is thus necessary to study the
effects of different boron powders on the &
performance of the MgB: conductors.

Recently, the chemical solution route via
carbohydrate dopants, i.e., malic acid, has been to
increase the & for MgBs, even better than SiC under
low- and high-fields [1,2]. It is believed that the
enhancement of superconducting properties is mainly
attributed to homogeneous mixing between boron and
carbon powders and less MgO fraction in the matrix. In
addition, multi-filamentary conductors fabricated for
real applications further improve critical current
density, mechanical strength, superconducting joint,
and thermal stability. Thus <& performance of the
mono- and multi-filaments conductors fabricated
should be estimated with different boron powders and
malic acid additive. In this study, we will discuss the
effects of different boron powders, conductor
geometries, and malic acid dopant on the &
performance in detail.

A series of various wires fabricated by a
continuous tube forming and filling (CTFF) were

studied in this work. The starting powders used in this
study were magnesium (99%, 325 mesh) and different
borons with amorphous or semi-crystalline phases that
were V-mixed together and ball-milled. For a malic
acid doped powder, after dissolving amount of 5-10 wt%
malic acid (C4HO5) in toluene, the solution was mixed
with an appropriate amount of B powder in a Spex mill
for 10 min with 100 rpm. This slurry was dried at
150°C under vacuum to form a carbon coating on the
surface of B powder. These composites were then mixed
with an Mg powder and mixed in Fritsch planetary
milling machine for 10 min with 500 rpm. The details
of wire processing have been described elsewhere. To
manufacture a multifilaments wire, numerous
monofilaments containing the superconducting powder
were stacked within a metallic tube and then drawn to
the required wire diameter and length. Details of wire
specifications are listed in Table I. A short length wire
samples were sealed with Zr foil to prohibit an
oxidation and sintered under argon flowing. All
samples were sintered at different sintering
temperatures and times. Transport critical current at
4.2 K was measured by using the standard four probes
method with a criterion of 1 uV/ecm. Transmission
electron microscopy (TEM) observation was conducted
in a JEOL 300 KeV field-emission transmission
electron microscope at National Institute for Materials
Science, Japan.

References
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142505

2. J. H. Kim et al.: J. Appl. Phys. Vol. 104 (2008) p.
063911

Table 1. Details of specifications in the MgB, strands.

Strand Sub Barrier Mono Multi Additive B source Mg:B 0.D. SC
1D No. sheath sheath (mm) (%)
940 1 Nb Monel 99 1.15:2 0.834 20.0
960 1 Nb Monel 99 1:2 0.834 27.0
1391 1 Nb Monel 10wt% C4HO5" 99 1:2 0.834 21.0
1494 1 Nb Monel smr® 1:2 0.834 29.9
1649 1 Nb Monel Tangshan® 1:2 0834 26.4
1780 1 Nb Monel 10wt% C,HOs5 Tangshan 1:2 0.834 28.6
1794 1 Nb Monel 10wt% C4HgOs SMI 1:2 0.834 26.3
1871 36 Fe Cu Monel 10wt% C,HsO5 Tangshan 1:2 1.01 17.1
1905 36 Fe Cu Monel 10wt% C4HgOs SMI 1:2 1.01 17.1
1940 6 Nb Cu Monel Swt% C4H(O5 Tangshan 1:2 0.834 13.9

99" =99% amorphous boron, SMI” and Tangshan® = 97% semi-crystalline boron, C,;HgOs" =malic acid
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Evaluation of cryogenic interlaminar shear strength of

insulation systems by short beam shear test
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1. Introduction

Insulation systems are a critical component in
superconducting magnets of the International Thermonuclear
Experimental Reactor (ITER). Cryogenic magnet systems have
often relied on polymer composite materials (e.g., woven glass
fiber reinforced polymer (GFRP) composite laminates) for
insulation [1,2]. In particular, hybrid materials consisting of the
woven GFRP composite insulation in combination with a
barrier have been considered as the ITER candidate insulation
systems, and polyimide films have been selected as barrier
materials. Therefore, the mechanical performance of the
candidate insulation materials must be explored so that they
can be used with confidence and advances can be made in
future material development. In addition, the insulation
systems for the ITER toroidal field (TF) coils will be exposed
to high fast-neutron and gamma irradiation fluences, and
understanding of their mechanical properties after gamma
irradiation only is of great importance in order to establish
similarities and differences between radiation damage due to
gamma rays and fast neutrons. The purpose of this research is
to characterize the cryogenic interlaminar shear properties of
composite insulation systems for the superconducting magnets
of the ITER.

2. Experimental procedure

Three different types of hybrid insulation systems (Samples
A, B and C) [3] were considered in this work. The polymer
resins for Samples A, B and C were an epoxy containing
diglycidyl ether of bisphenol-F (DGEBF) and cyanate ester, an
epoxy containing DGEBF and N,N,N'N'-tetraglycidyl-4,4'-
diaminophenylmethane (TGDDM), and a diglycidyl ether of
bisphenol-A (DGEBA) epoxy, respectively. All insulation
systems used an S-glass fabric with a plain weave as their
reinforcement. The barrier was a polyimide film of 25 pm
thickness. All sample plates consisted of eleven layers of the
plain weave S-glass fabric and ten layers of the polyimide film.
The as-received thickness of the plates ¢ was about 2.5 mm.
The specimens for the short beam shear tests were machined
from the sample plates to the following dimensions: length / =
20 mm and width b = 10 mm. These specimens were cut with
the length parallel to the warp direction (warp specimens) and
the fill direction (fill specimens). Warp specimens irradiated by
gamma rays at room temperature were also prepared. The
gamma doses were 10 MGy (equivalent to 1x10** m?) and 30
MGy (equivalent to 3x10%* m).

The short beam shear test setup is shown in Fig. 1. Here, s
refers to the span length. We selected a span to thickness ratio
s/t of 5 as indicated in Ref. [4]. The short beam shear tests
were conducted at room temperature, 77 K and 4 K. The
failure load Pz was interpreted as the first maximum load
attained. Following the ASTM D 2344 [5], the apparent
interlaminar shear strength S;; was calculated from the solution
for the short beam shear specimens:

S[[ = 3PB/4bt (1)

After the short beam shear tests, the edge sections of the tested
specimens were examined by optical microscopy.

— 226 —
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Fig.1 Schematic diagram of short beam shear test

Specimen

unit: mm

3. Results and discussion

Fig. 2 shows the average apparent interlaminar shear
strength Sy of Sample A at room temperature (RT), 77 K and 4
K. The dotted bar represents the average Sy value for the
specimens with the tensile composite layer failure, and the
error bars indicate the maximum and minimum strengths. The
apparent interlaminar shear strength of the insulation systems
is affected by the temperature. Also, the insulation systems
exhibit the strength anisotropy in the warp and fill directions.
Based on the short beam shear testing, the 4-K apparent
interlaminar shear strength of Sample B is found to be higher
than those of the others. The effect of irradiation on the
cryogenic interlaminar shear properties is also discussed. It is
found that Sample B shows the degradation in the apparent
interlaminar shear strength after room temperature gamma
irradiation.

Sl WAPa)
4=

4 5 TR Hl
Fig.2 Apparent interlaminar shear strength of Sample A
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Table 1 Tensile properties of Ti-6Al-4V Normal and
Ti-6Al-4V ELI Y
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Table 2 Fracture toughness of Ti-6Al-4V Normal
and Ti- 6Al-4V ELI Y
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Fig.1 S-N curves of Ti-6Al-4V Normal and
Ti-6Al1-4V ELIY.
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Effect of stress ratio on low-temperature fatigue properties of a-Titanium Alloy
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Studies on characteristics of MgB, sensor for detecting level of liquid hydrogen
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The influence of extemal heater on characteristics of MgB, level sensor for liquid hydrogen
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Development of a nondestructive testing system using HTS—SQUID with a normal pickup—coil
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