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Measurement of high resolution NMR using Superconducting Bulk Magnet
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Fig.1 Left side: Photo of Bulk Magnet (include RT Shim
device and Sample spinning System), Right side:
Comparison of Ethyl Crotonate 'H NMR Spectra of a) a
Bulk Magnet (202 MHz) and b) a Permanent Magnet (60
MHz)
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Quench phenomena of ring shape QMG bulk magnets
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Fig. 1 Temperature difference between sample surface and
cold head during heating process after the magnetization.
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Fig. 2 Change of trapped flux density during heating

process after the magnetization.
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Synthesis of Gd123 melt—solidified bulks starting from various Ba compositions and their
superconducting properties.
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Fig. 1 Top view photographs of Gd123 bulks with x = -0.10
(left), x = 0 (center) and x = 0.35 (right).
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Fig. 2 Magnetic field dependence of F}, (77 K) of Gd123
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720 (LR AERIL 723127 %(Y, Dy)BaCuO[Y211:Dy211]&5 88 90 92
FET 0, )EDTR, 20 mm ¢ DLy MRIZER RIE LT, HfE Temperature (K)
falz NdBaCuOL%ﬁHb\’CY’E%E?;E%%?TOf:O PR LIz v Fig.1 Temperature dependence of normalized magnetization
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SQUID B L CRALODIREE R OB AT AR EL 60
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WERIpD, &DIT L —BHEEE T OB AL, 20
729, Dy WINZED . O IE, RE/Ba [EAE & TlE/e<3l
DOHERBEREL TNDHEZZLND, Dy ZUMLTZ ST
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Fabrication process and trapped field properties of MgB, bulk prepared by infiltration method

using amorphous boron powder
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T, RS Mg BRI L A E 72 W MgBy 2 L7 DVERLIT R,
L, 15.9KIZB W T/ LI R T 2.4 7 A7 O IE#S % 15
7-[4], ZofEix HIP ASAZIZPEid 5, E2AT, k72
in—situ ETITIEERE RO BEHWSINLMN., 2B AL DN
N VERLCIEAE SR a By R AME S T D, 2L IE S
BARa R EFANDET L — 24Kk MeB, 23H 3K, R i
BRI D FEF IR RS2 T2d TH D, L., RILLGR
B1E TS Internal Mg diffusion IMD)E Tl IS E AL 3
FHOSIL, 5 L OBM N ERIN TS, £2 T, ARFIETIE
IOEWIIRESE N EONDEMFSND IR E R ar % H
Uz MgBy 2 SV DR 3k T 7

2. RERAE

Fr5&BAC SUS &GMME 10 mm, NEE 8 mm)AHEL.

F9 JEWME B B RGIEE 99%, Kifk 45 pm)% 5 MPa DI+
TCHEL-, D B D L2 Mg #REIE 99.5%, kifk
180 um)% B LFEEROFNATHRIALTZ, £D%, T/ 35
K CEELBWEL-, Mg & B OF/LIT 1.1:2, &)F
JEIE 15 mm U7z, BULELE X 900-1100°C, fRFFFER
%9 R &L, AR ARG L3/ NI LT,
X HRIEHT(XRDIC L AHA[E E . SEM =2 EBSD (C L 24k B 22
X SQUID R FHZLABALIEZIT o7, £ D%, HR
20-30 D/ L7 BAERLL | W5 R In IS GTE TR &
HIELT=,

3. ERRERLER

Fig. 1 |ZZVILERIREE 900 35T 1000°C , £R-H5F 4 9h T
BT MgBy 2 SOV O HERES OIR FERIFNE 27”9, VLR
IR 900°CTYERIL 723 L2713, AR 20 mm /L2773 20 KT
BWTL6 T, ER30m L7 1.8 T OIS EZ R LT,
% H O PRSI LA S AR v By R A TR L 7= (R
ARDIZEFE VT D 2 T L0 106 E K ~T=, —J7, Bl
FRIEEE 1000°C THERIL 72/ L 7 ORI SSIE 20K T 1 T #2
FEChhoT-, ZHUL, ik R IC LAYV IED Lo k5
LEZHND,

HETECUE, ORI AR R B D7 — F LR T
FEME R WL MgB, /L7 O RIBEMEIZ DWW T
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Fig.1: Temperature dependence of the trapped field for
the MgB, bulks fabricated at 900 and 1000 “C for 9 h.
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Evaluation of magnesium diffusion into boron pellet by the Magnesium Vapor Transportation (MVT) method
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MgBo BB RER[1]1E, @RFKE L TRemd 39 K ORfES
RE(T)ERFSZ et ~U U AR LL EOEIRE10-
20K) COISHABHIFFEN TS, —J7, MgB, D—f%Ay72
GRTIETH D insitu Mg+ 2B — MgB2) Tik, Mg IR
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Fig. 1 (a) Conceptual diagram of the MVT method. (b)
Appearance of the surfaces for the bulks prepared with “1” holed
division wall with various heating conditions.
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Fig. 2 Heating time dependence of reaction rate I .
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Fig. 3 Appearance and microstructure of a bulk prepared with
“2” holed division wall heated at 800°C for 24 h. (a) Photograph
of the bulk. (b) Conceptual diagram of the MVT with “2” holes.
(c) Back scattered electron image of the cross-sectional area
indicated by dotted box in (b).
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Fig. 2 Je-H curves at 20 K of MgB1.94Co.0s bulks
prepared from various carbon sources.
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Fig. 1 Relationship between premix ratio y and J, (20 K,
~0 T). Relative density is shown below each plot.
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Fig. 2 J.-H curves at 20 K of dense MgB, bulks prepared
with pre-annealing process at 650°C or 700°C before
Premix-PICT-Diffusion. Premixed MgB, powders
were prepared by PICT-Diffusion at 900°C for 12 h.
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Fig. 1 Transverse cross sections of 7-filamentary MgB, wires
cold worked with swaging(left) and groove rolling and roller
drawing(right). The wires were heat treated at 600°C for 1 hr.

Fig. 2 Longitudinal cross sections of 7-filamentary MgB, wires
cold worked with swaging(left) and groove rolling and roller
drawing(right). The wires were heat treated at 600°C for 1 hr.
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Fig. 3 J.-B curves at 4.2K of 7-filamentary MgB, wires cold

worked with swaging and groove rolling + roller drawing. 4.5%

carbon coated B(CCB) and 5%C,4H,, added B were used.
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(a) (b)
Fig. 1. Photographs of the sample: (a) the cross section [1], and
(b) a 10-mm-long piece for the measurement.

ChEZDOREOE T

E2a

Fig. 2. Experimental results on magnetic micrographs at 5 K
(a) with external magnetic field history of 4.5 — 3 T, (b) with 0
— 3 T, and (c) the difference between (a) and (b).
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Fig. 3. Comparison of magnetic field distributions in width
direction at a longitudinal position between the experimental
and analytical results.
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Fig. 4. Comparison of the estimated critical current value with
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Experimental study of tolerance to mechanical load on dense MgB, wire
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1. [FCHIZ

MgB, S RNV L2 LB L2 HR(20K RijE2) T
{5 T EEZR R BRI U TSI QDS Réd R Je
PRI O RN D, FT-, MgB, ~DBERL Gz AL
PRITEHT D React & Wind IS TaA L 2AELS 2854,
MO Ic BALEBET HT=DIZ, e DIES/HITF OT B F %
HREL TRBLLIEREETHD, I THFZEICH VT, MeB, ##
M OBHA T OOPF KT S ERESH T BB 213 1]
2, BB THMLZ O ARt T2 aHE %<0, £2T
ARBFZE TR, —fRA72 In—situ PIT I CTERLL7- MgB, #ibT L,
Tz BIREL QDB MgB, S [2]E 2651, =R T
FIML7Z8 180 /T O L e LD RMRE EBRAICHRFIL
77

2. RERAE

In-situ PIT #r&, M PIT $RO 2FHFHD MgB, #AT 12kt
LC, R T AR ZEMLZEIZ, BRETL TS Ic 4
PEAIE LTz, BIRVAMEIINCIE, A —h'F7 (BEflfE
AT, AG-100kNXplus) & A\ iz, EDEE, M DT v
MHEEE 50 mm SU7, 5IHED A&BMESE D OBBIZHED
= OF B — (FBY-06, HTHIZRAFFERT) O %
BT, #FARFEINCIE, SMEORRDEBORE %
AW, BRI SRICHY, HF AR OIS BRI O
VIR U HZHRRAS OAAR DAL L 720, BB AR e 12
B EL, B/ - TRERE A b ELZ
OO ANE 27, I BIEITELES Y 7R
5mm ELT, — AR UG B2 W TERIL 72,

3. HER

Fig.1 12, IR CHIIEVAMZHIMN-BR L7 In-situ PIT
R 1.5 mm) ISk 5, IRIEAY T LA Co Te JIE
B ERELMRE R, BIRTNZZ5EVOT &
g1 = 0.17%& 0.19%D [T, B ILNAE 1 uV/em IZH-S5< le D
IR F AR LT, £77, e1 = 0.19%23B VTS, EBifimHES
NOEFEIE RSB D /A X2 EILZ, Zh
IEER BN B LT T AT A RENSRE LTI T 4T A R~D
EOBUALR T HEHERIL T D,

Fig.2 [ Hi i F B 2 BN - BRA L7235 A ORIE RS A 7”7,
O Zrep = 0.19%& 0.22%D T, FBRILAE 1 uV/em 12
AL FLTERY, EhiZey = 0.22%DR 1IN T/
A R IE2 B LTz, Fig.3 \CRIRREBREE B 557 1o (th
FRUI 7Tk ) & n EO T O I K E R~ T,
T O 2 0.19% D841, Te DOE TN EEUSRA LT
13%FEFE EDS, n fEAME FLARD TEY, U747 Ak
DRFTHNAG A TNDZEETRIBL TS,

ZOXHT, KRG THWE In-situ PIT ¥ TERILZ
MgB, #4113, IR TOMBAARTIZH LT 0.18%~0.19%7
SIIEY - T T T, T4 TA D NBET DL
DINETR STz, EEEEE MgB, A IZ31F 5O it et i
YHADLETHET D, 72, MgB, B8t OO Al EN,
VRS B IR T 200 OS[BS 0, BULER S
KT HRFHI A B ORETH D,

HiEE
ABFFED —FIE, B BT IR BUEAS (JST) 12 &% e im ik
BRFALEITBAFE (ALCA) D3R &3 TITh i,

SE Xk

1. G. Nishijima et al/ Supercond. Sci. Technol 25 (2012)
054012.

2. M. Kodama et al/ Supercond. Sci.
044006.

3. P. Kovac et al Supercond. Sci. Technol. 26 (2013) 105028.

Technol. 30 (2017)
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Fig.1 I-V curves on tensioned sample wires. £t means the

tensile strain at RT measured by strain gages.
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Fig.2 1I-V curves on bended sample wires. £ 5 means the

bending strain calculated by €g = rr / (g + rw), where rg is the
radius of the outer circle of the filament area as shown in the
insertion of Figure 3, and rp is the outer radius of the bobbin
used for wire bending and ry is the radius of the wire.

In-situ PIT

0.2

0 0.05 0.1 0.15 0.25
Bending strain of filaments, &g (%)

Fig.3 Bending strain dependence of /. and n-value on bended

sample wires. I, means the /. of non-bended wire and

n-values were measured at £ = 10°-10 V/m.
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Influence of bending strain before heat treatment on critical current of MgB,
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1. [ZL®HIZ

MgB, $1, ERFREE 39 K THY, 22l CEIFNE & Th
BHIEMD, TRVR —RPEEEE H O3 A Ve Rtk D
(eSS QD E7, BELS AR AT 5720
W20, EBERUC LD RF B b LD, LL, a1
SROPRIREROBS, i BICLDFMOBENBESND, £
T, TATA NI DEIEL R DR R a2 o
NWEARRIL, IR EROENARNETH2ET, BARER-E
IR DT ET 5T,
2. AR =BT

Hyper Tech #LD/AF T HEGLBERTOFFR T E 1 4% T
HY, KREBETIIAN —MRERINE T 4T A NIDNDHE
FH 2~5%DHY T NV E E LTZ, AR —MRIE 85 mm,
EBrMAVr 7, P EARTEZ 15 mm (ZEEL, #h3E
SR LAz Dbz, Fig. 1| 2R L., EHoOH.OobE
N7 4T A NECTORNEREA rimm], #iRER%E o [mm]EL
TZREOFRITINDL T E ¢ Tk nIricEzsns,

e= L x 100

p

r \EZfH &2 DT 4TANDOMLEIZE S TEHEFDOIELDEN
O, T AHE 0.3 mm THH-7=, Lo T, EoizksunT
r=0.3 &L, ¢ % 2~5%ETELSHHIE TR L o 25
HU= HE LY T35 A—%% Table 1 123,

Table 1. Bending strain and curvature radius

Bending Curvature Central
strain [%] radius[mm] Angle[degree]
0
2.0 15 57.3
3.0 10 85.9
4.0 7.5 115
5.0 6.0 143

3. BT ILEEL

BT AT Hyper Tech #E810D MgB, #b4 (4% 0.83
mm, 30 74 TAN, T4TANEFE 20%, TRVYETE) ZE
JAL=[1], 8% oo F Ao RIZ >N a7
SUSHZREL, 2 MgB2 xRk CREELT-, lc UL
IR HAR—MRE, SUS MUZ[EE LTt 7L Z [R]RE L B
BT,
4. BIESEH

4 SEFIEICED, ZNEFENOY LTIV ~DIEEEITT,
FARZESITZ GFRP OV AIZIE, Yo7 IV a T B0 O
T, K OZFORRAHEETIC, 'L /2y 7 AREE
OENEN ST, ISR ESNI T F 7Y — AT
S, B v RRER I TN ER T T —
T AT QU SNBSS 0T THY, miliic L
DARERENITH T VOB ERE I 29 K U7z, HlEXM
V%, AR —RERE T R 40 mm, T EEZINZ =Y 7T
T E 4y D 15 mm THY, le FHEIL 11V / cm Tho7=,
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5 BIEHHR

0T, 29 K \IZBIHHER A Fig. 2 1R T, ARL—hD
Yo NOERERE 100581, BAE T 4TA MDD
2, 3, 4, 5% DT EEIMZ T2 7 OIS LG BRI,
FIEI 98, 83, 79, 48%&72~7=, Hyper Tech #LDAFKT 5
PR MNT R A% ETITRE RPN DN/ oT273, 5% TR
BN HLNT,
6. T&H

MgB, BUBVLEFTIC B2 N %, EREREZHE T
TRMENB LT ENEIDERE L, TOREE, MAT-E
DRELRDHEEG R ERDOB L RKE 20T, Fiz, 5%D il
FEAMZ TR e BABITHE LT, DL EORE RS, #
RO A VB SN TIREZ, BULERRTOEAD A%LL I
72 DI 2N ER DD,
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Fig. 1. Strand condition when strain was applied.
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Fig. 2. Normalized critical currents at 29 K, 0T
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1. M. Tomsic et al. : “Development of magnesium diboride
(MgBs) wires and magnets using in situ strand fabrication
method,” Physica C, vol. 456, 2007, pp. 203-208.
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Effect of over pressure on 1st sintering process of Bi2223 tapes
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1. [IC®IC

BI/E . Bi2223 #44(DI-BSCCO®) T FH/ LRk & Bl & L=k
RUE 1 RIBERL(Pos ~ 8 kPa, ~840°C, ~100 h) &, (b, KD
MERILZ BE9E Li- o — VEESS & O R a R e 9
2SR A 9 B IEFRFAS T T 2 IRBEL(Prow = 30

MPa, Py, ~ 8 kPa, ~840°C, ~100 h)iZ L v & X TRV [1].

FRBEMRM O I, (77 KL 200 A [ZZELTWS[2], —H.
Tz 1T Z AU E TIT Poy < 5 kPa TOBERLAY Bi2223 FHD LR
BHRLCT A Z EEWHE L TE 3], &I TR
LR OERLY 1w A A B & LT, Bi2223 #bf
W23 DK Poy T CONME 1 IRBER DR L OIS
FEIC G 2 2B TR TNW D,

2. EBRAE

WHE O — A 1 WIEILET — 71Tk L TR 22 h A
JEF (P = 0.1-30 MPa) T 1 REEALD A %17V Bi2223
MAVERL L 72, BERRIEEE X Bi2223 MHO AR 3 e & M=o
72 825°C & L7z, WOERERKIZIE O,-Dr. HIP % V>, 825°C
TOBEFETEIL 3 kPa IZEE L7z, —EBOREHI T4 EM
RlE 2 H A & L7z Po, = 500 Pa, 760°C, 48 h & ILR A
b7 =— V% E L BB OEEFE B2 H 600°C 2D DR
WICE 0 Fx ) 7oKl R—7REL 225 X 5L
7o FRELOMHIRLR I L OVRATHLEIL EPMA 12XV | #
A KO ¢ SR 123000 XRD 7> 5 3l U 7=, B
1% SQUID W EH &2 W7o blE . P52 L s
T X0 7=, RALIIE T 38U TIRRESS & b 35 1 1 T
ECEHM LT,

3. HRLEE

XRD /3% —2® 20 ~ 33.8°0 0014 (Bi2223)t"— 7 &
~35.0° 0012 (Bi2212)% AV THEH L 7= Bi2223 A aEIE
DBERLIEN « 2R Fig. 1 1SR, SEOINCE
VN, Bi2223 FHAERRO OSHEME T LTS Z &b
D, i, Bi2223 AFRAERIFIZIZAEBEOEMN R 5, K
SIETTO 1 RBERRIZ X » THEM OJE S HB3~5%H 45,
—F NERFES T T 1 WEERRL AT - 7286 OJE Z DN
I 1-3%ICBE E 0, KREUE FCfER U 7=aEk & bl U<
EMotz, ZOZ EiE, MEIC L > TR ORI D
. DFE D FEREOZERBEAEOIFIA, 2223 FHOARL
RS T DI EERET LR TH D, WITHE 1 IRBER
THL7 4 7 AV MOEEEICED I, on EX#ETE
Do E 1 RBERR L7=skEHE ZFC Bk DR ERFMICE
WTE D SWBREEE 2R L, s E il L
TRIEFE G OBEEZ B L TV 5,

Fig. 2 124k & 722 F CHIZERR L 72 Bi2223 O c iR O 4
JEM AN 2 R g, BERRFF DO EENFEVIE L c il 8 < 72
DEB AR B AU, HEUER 72 Bi2223 #ibf (c = 37.08~37.10
MNIVWELI D Z R broTz, ¢ WROENET Sr Y1
k~@ Ca, Bi [8J&E°Bi 1 k-~ Pb [EI&E D HIN % RIE
LCHEY  MEFEMK COMAERIZEEZIRET D Z L0
EZBND, TNETOEZ A, L 1 IREERIZ X » TE
U8 O I REE R CER L2k L v RS, 2
AUTITR BALE OIE WA E L TV D TR "V, 2 H

BRI £ O B AL & SR BRIC 51 C
by 5.
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Fig. 1 Dependence of X-ray peak intensity ratio of
Bi2223 on Py, and sintering time.
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1. [FCOHIZ

WHTIE, 1988 4EIZ(BI, Pb),Sr,Ca,Cu,O, (LLFE Bi2223)
D WF 22 B % % B 4h L . DI-BSCCO(Dynamically—Innovative
BSCCO##M Dl S B WRAE (PARE 1) 1) b, s AL PR &
D TET,

e DB EIZBWTIL 2004 R TINERERSIF A AL, BifE
FTTATA RO Bi2223 & ¢ #hELEEomE . IiE e
JFTO Bi2223 WNORIPREEHIAE, V7 S fil % kg
A S T (L NGy

R LTI, DI-BSCCO #44 O W il SR ohAf 2 R0 &
OIS % T A TRM QIR R LA TE, 4l
SRR ICH G @, AT VLV ART — LD TOREEA L
HT-CA, HT-SS %, MEEHr —7 /L-OMfin T — 2 TIEL
RSN TCWS, — 5T, 20 TATEBRDEME~ 7 %ok
XK AR~ 2y b T, #8051 RIRE L 400MPa
PLEZAMBLLSITEY, 2015 4£1Z HT-NX(Ni &42) % E it
Wk L7z,

HT-NX OBH% TlL, A 80 AT L AAF — LT T
TRERHNZ B BRIRIE /1595 Ni B85 msa i,
MEEA TR ISR I T var BNz 52 E[2]C,
HPEARICEREENE AN, 5lEEA, 5l5EIG
R T2 52 D2 SRR LT, ZOfE R, 51E
BRI D Ie MBIEATE IR T 95% &9 2 51 Rk
. 443MPa 72577,

A Al HT-NX OFEFRE, 9 57 38R 5L eiRato @
HT-NX DA T TA ZITHEDBRFEIZ OV THE 5,

2. HT-NX O#& T

Type HT-NX Df& 7% Table 1 (239, SIEMREE, §FR
MF £ LB 1T Type HT-CA, Type HT-SS Z k&< [ml 5 PERE
AT 5,

3. Type HT-NX D 5|5REF 4

AR ZE S THRVIRLUIEE 3cycle/s THE 57 R %
100,000 [EIfT 572, fo 13 4 i 115 CRABRAT, & 5 3R)5H TR
T e JEL | e MEFFRA RN U7z, IRIKEFR P COFE
B3RS 400MPa (2% LC, 100,000 EID#0IR L ikERTE T
370MPa DI A FETIL, e MEFFERIL 0.95%LL ETHho7-
(Fig. 1),

4 RTSARAEDBFH

Type HT-NX Ot ThHoH = VE41T, thfismsic
Tl ESAEL, [F—A7 A4 ALK T, Type HT-CA
D 20 FELEWV, ZOMEEMRIR T D720 AT TAAD Tk
DOt b, 7 REL T, Splice A (FE3AL) |
Splice B(F#%&) THH(Fig. 2),

TTK (2RI BEEHEHTIL, Splice A 1E 361n QXL T,
Splice B TlX. 52n Q &720 Splice A 1Z%FLC Splice B Tl.
86%AIH L7,

— 183 —

Table 1. Specifications of Type HT-NX
Type HT-CA | Type HT-SS Type HT-NX
4.5+/-0.1mm | 4.5+/-0.1mm 4.5+/-0.2mm
0.34+/-0.02mm |0.29+/-0.02mm (0.31+/-0.03mm
Copper alloy | Stainless steel | Nickel alloy

Average Width
Average Thickness
Reinforcement tape

(0.05mm?) (0.02mm?) (0.03mmt)
I (77K, Self Field) 170A, 180A, 190A, 200A
Critical Wire Tension * (RT) 280N ** 230N ** 410N **
Critical Tensile Strength * (77K) 250 MPa ** 270 MPa ** 400 MPa **
Critical Tensile Strain * (77K) 0.3% ** 0.4% ** 0.5% **
Critical Bending Diameter * (RT) 60mm ** 60mm ** 40mm **

* 95% Icretention, ** Typical Value

1.00
0.99
0.98
0.97 B o
S 0.9 -
£ 0.95 m o
(0] .
- ‘ E gig "
£0,94 L ©362MPa “"4
093 | 0369MPa
g | A376MPa
0397MPa
091 - gaosmpa
0.90 !

1.E+00 1.E+01 1.E+02 1E+03 1.E+04 1E+05
Cycle counts

Fig.1 Variation of /c measured at the loading step as
function of number of stress cycle for each applied fatigue
stress in HT-CA

Splice sample #A

Type H

|~ s0mm
Splice sample #B

solder

Typ

40mm

Fig.2. Schematic illustrations of spliced samples

S E Xk

1. Nakashima, et.al. ASC2014, preprint

2.  K.Yamazaki, et.al: Supercond. Sci. Technol., Vol
25(2012)p.054015
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1. [EZC®HIZ

JeitE NMR B X OV MRI O BE3E O 7= Xk O
BSCC0-2223 35 L TX REBCO 7 — /' #ibt & K& 7 7 — 7 H12
MMz 5 EICEDICERELTHZERARDOLND, K
HH TIL BSCC0-2223 T — 7D THENE —#8 8 1 %
LR 5 B OV TRE LR 2 ST 5,

2. ABRAE

HEERBHZ I SEI TIERIE 7= SRR O SUS KON 1 B
Ni 447 —7(NX30)% 7 2 %*— k L7= BSCCO-2223 7 —
TR, SRS T TORRERNE D=7 —
7% | RIS Ui L2 v AR L T
It P L, 25mm @72 EE S v TR OEED 1 pV/iem

W7o T2 lERER & Lz, VEEDY ZRIKEZTH
iﬂbf:o 1% Nyilas BOMOFHTEHAL 72, W& 2
X7 — 712 B13RM ) R=350MPa HIN L 72K A TR A B
Z M LRIHIME & DL I/l % 2R 6D % IRIZIE ) % E 1 R=0
DOIRREIZEE LIE L2l % Io/leo &35, NERIG D % 850
SHRNL NG 2 OB L SR EREZ WE L
776

3. EEHER
Fig.1 (2 BSCCO-NX30 7—7 12\ TD Ie/Ic0, ler/IcO
DBREBKAEIEE TS, Lo/1c0 1ZBHMELHITHR A T
L. Ic/1c0=0.95 TEFHRSALD Aret(retention)? DRI
25, —J7 ler/IcO 1R AENIL THIEIF unity DFEETH S,
OFVFRIGHE RO R LZEET— T NICHBr O X572 R
7@ SRR Z S TORNZEEIRL TS, ler/1c0=0.99 T
#2315 Arec(recovery)ilINIHABIT Ter/1c0 23R 35
;tﬁafégbwf/l\m&m IZkHbDTHD,

1.02

0.92 -

BSCCO - NX30
09 1 1 1 1 1
0 01 02 03 04 05 06
A (%)

Fig. INormalized /c and /cr as a function of tensile strain for
BSCCO NX30 tape

DFEY Ao &ETIUTEEMRIETT RBoe 7 B SLE IO AR
REBIOVISHETHZENTE S, Fig 2 IZHFEEED
BSCCO T —7 2o\ T DS E {MDTLBE%E%T-EWM‘S
REBCO 7 — 7 DR & & LIRS TV D
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4 EZE=

EE LRI O AR ZE « IS TSR & EER IR
HT 2L 2OREEAERTLOLELTEETHD, Hi
ZAFFEHER NMR “Cid 31T OBEGFAED R D BTN DD,
b HFEETIL T — 7 111% 400MPa (Z3ET 5, Fig. 2 (TR
X 9ITBSCCO 77— CL D @isE L nRD B D,
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Fig.2 Reversible stress / strain limit for critical current of
BSCCO and REBCO practical wires

BSCCO 7 —7 DR MRAEITHIRICH T H T I *—
Vﬁﬂ%ﬂéhé%émmxﬁﬂﬁuﬁiﬁéﬁfum
BLOEEEY 7 A2 MAHOWWE (4.) O32D
BROFNII D, ZITCT7Ix—variTre&gsr—7
DOBEMZRRE (as) . Yo 72 (E) B LOEEDE () &
L., %925 BSCCO 7 4 Z AV MDEZE ay, HELIZE
SAE IR TEZ BN D,
(as—al)ESVfS(T—TB)

E,
Table 1 IZRFEM2T I X — a VIEHTRER G BT —
TOYMENR R EI N TN D, 72 F BSCCO @ CTE 1 15. 4%10°¢/K
Thd, NS 3FBEOT —FICHONWTEHELITo - &
Z A, Brass-(YY) 27— 2BV T Fig.2 FIZX TRL
LI EmOWEHEBREN S O, BT
As=0.26%, A,:=0.2%& L7z,

A4 = M

Table 1 Young modulus and CTE of metallic sheets

Alloy E(GPa) | CTE (10/K)
SUS 182 173
Ni alloy(NX) 210 12.8
Brass-(YY) 218 17.1
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1) K Osamura, S Machiya and G Nishijima; “Reversible Stress
and Strain Limits of Critical Current of Practical REBCO and
BSCCO Wires”, Supercond. Sci. Technol. 29(2016) 094003
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Characteristics of Longitudinal Distribution of Local Critical Currents in
Long Ni—alloy Reinforced High—strength Bi—-2223 Tape
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TORERE Fig. 11 RT, 130 m EiZbz->7T, 827 yum &
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LI DS TIRIT LT % Fig. 2 1IR3, e KR4
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WA THRM ERDHENTES,
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X BB RO T TR, Fig. 3 IZIEFD5y
AizRL T, g THIZE L7 RTR-SHPM (2 X575 R
LHIET 2L SHIZH—ITR A 208, ERROFIEICED, M
1A & R C K BB e U CR& SLB I A R D 728 24
SIARDIENIE —EL CNDIERDND, Thbb | RFE
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WA TT > Teb D Th D,

SEIHR [1]T. Kiss et al., Cryogenics 80 (2016) 221-228.
—O—every 3-m-section

measured by four-probe method
—{I—every 3-m-long section
100 ———— estimated by RtR-SHPM

—0o—-every 0.827-mm-long section
measured by RtR-SHPM

Ol

Probablity density function P

0.90 095  1.00 1.05 1.10
Normalized critical current/ /[
C c,average
Fig. 3 Comparison of the local /. distribution between
four-probe method and RtR-SHPM.
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Fig. 1. Longitudinal variation of local /¢ in a 130-m-long DI-BSCCO Type HT-NX tape. The right axis
- gn shows the corresponding effective cross-sectional area ratio.
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Fig. 2. Spatial variation of local electric field when the global electric field reaches 1 pV/cm.
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Development of Bi2223 thick film materials by sintering under low Po; atmospheres
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X, Bi2212 & EFHE T DRIERIAH R IC Bi2223 FHHOW K%
2 BFEFERA AL T BARA R AR A A LT J R
BB AMERICE D2 a2 WmA LTz, AT Pb EHLEN
Bi2223 ZifE S DOMBRE R b B A 5 2 D BE D
MICTHZEA HRIEL, Pb B RO 2D Bi2223 BEfh {4
JEEEBI AR | Z N0 DM (R E R oL R A 8 %
Tz,

2. EEAE

BefbAUEHT, Bi0s, SrCO; 72 DERLY ., LEERHE D5
Bt Bi: Pb: Sr: Ca: Cu = 2.05-x: x: 1.9: 2.0: 3.0 (x =
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RAEIZZR2 DI ITHIFE L 72,

B OWHIFLAL T SEM I X0EIZRL | HERA - b T E 5K
X XRD (ZXVFFMIL 72, ALFHLA BT IR B [T L2 L
CTEMPA )& D WDS [ZZ01T V) B RS R X2 i DU i 1
IEICEDESIEPTRNE E SQUID BEHR 4 W =B L I E
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ZEDHERTETZ, EHIT Ph BEHLEDOHKIT E, #FEHK
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Fig. 1 Relationship between nominal composition and actual
composition of lead for Bi2223 polycrystalline materials.
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Fig. 2 Temperature dependence of intergrain-J, for Bi2223

polycrystalline materials.
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