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Fig.1 Tensile Stress—Strain Curve of DI-BSCCO Type HT-NX.
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Fig.2 Tensile Strain Dependence of Critical Current.
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Fig.3 Tensile Stress Dependence of Critical Current.
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Fig.1 Secondary electron images of fractured surface of Bi2223
thick films with x=0.45 sintered at 820°C and 805°C.
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Fig.2 Temperature = dependence of normalized ZFC
magnetization for Bi2223 thick films sintered at various
temperatures.
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Fig.1 SEM-BSE image (a) and HAADF-STEM image (b) of the
samples heated at 600°C. High resolution images acquired by
TEM (c) and HAADF-STEM (d) were obtained from grain
boundary and intra—grain, respectively.
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Fig. 1 XRD patterns for the surface of samples with different
heating temperatures. For reference, Bal22 simulation pattern is
shown.
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Fig. 2 (a), (b) Cross-sectional back scattered electron image of
the samples heated at 900°C (a) and 800°C (b). (c) EDX line
scan analysis on a cross section of the sample heated at 800°C.
The top panel shows BSE image of the corresponding position.
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Fig. 3 The photograph of the sample produced using pure iron
wire as the iron source material.
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Fig.1 Photograph of half-size REBCO superconducting coil for
MRI with active shield coils.
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Development of HTS high stable magnetic field magnet system for MRI (11I-2)

—Development status of a half—size 3T magnet—
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Development of HTS high stable magnetic field magnet system for MRI (IlI-3)

—Feed forward control of small trimming current superimposed on exciting current for stable magnetic field—
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designed from line current approximation (Fig. 2).
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Development of HTS high stable magnetic field magnet system for MRI (l11-5)
— Visualization of local defects in large bore REBCO pancake coils —
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Fig. 1 Magnetic microscopy visualizing local defects in a large bore shield coil in a 1/2 size.MRI magnet system.
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EIZXFHART -, o, B IIRA 2 m A TICEINL 72,
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Table 1 Specification of a small Bi2223 coil.

Parameters
Conductor DI-BSCCO Type HT-NX
Conductor I (77 K, s.f.) ~193
before joining [A]
Inner diameter [mm] 39.6
Outer diameter [mm] 46.4
Total turns 10
Packing factor 0.882
Total conductor length [m] 1.35
Self-inductance [pH] 6.89
Coil constant [mT/A] 0.292

2 T T T

Bi2223 joint
DI-BSCCO (type H)
V+
. /-
Joint V-

- 810°C, 24 h, Py, =3 kPa
S (joint) ~ 70 mm?

my;

Polished angle
(deg.)

0 anS- % e
0 20 40 60 80 100
1A

Fig. 2 V—1I curves for Bi2223 joint samples.

B
AWFFRIL, IST, RFAZANEEZE, IPMIMINTA2D 3 4%
L0 TH D,
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1. N. Ayai et al., J. Phys. Conf. Ser. 97 (2008) 012112.
2. T. Nakashima et al., Cryogenics 52 (2012) 713 — 718.
3. K. Sato et al., JJAP 51 (2012) 010006.

4. G. Nishijima et al., IEEE TAS 26 (2016) 4303007.
5.Y. Takeda et al., SuST 31 (2018) 074002.

6.Y. Takeda et al., Abstracts of CSSJ Conf. 97 (2018) 4.
7.Y. Takeda et al., APEX 12 (2019) 023003.
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Microstructure of superconducting joint between multi—filamentary Bi2223 tapes fabricated by
JIM method
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AR LS (JIM) 125D 4.2 K T 170A UL EOER BT
NELNTODIL, 2], BEALERT 890°CTH T 1 FLE
THVRRELZOLIRMEREN LN LKL, ZDAD
S RLERE T L FTERSNI W S BRSO
THARDMERDHS,

2. REAE

BRNIIEAE TR Ni 4678 Bi2223 L8587 — 7%
AL, 77K TOBRRBNIL 210 A BRETHD, HEHO
BEIFIEITZNETLEMEAR 15 (890 ‘CT 1 min) THA,
LB T X BRI E ESEMAFI LTz,

3. EEKER

Fig. 112 SEM JIERER AR, Fig. 1@ITHomcsEs
SNTNDH TV THY, —ED Bi2223 MNEEREIL THEAS
ATWBZENBE ST, AT OEVIL Ag JBIZFENT
WTZERUZ e E o7t L 7> T D, Fig. (b 4.2
K CERARE 177 A ZRIESNIZY IV OWETHY | B2
GREDHTET, TS EMEAL TWD, 728,
EDX IERERITY BHRETHTETHD,

Fig. 2 13841 D XRD JERE IR THY, Bi2223 FHIiZ
ESRSALT Bi2212 FICHERE 35, FEdmERAlc DUV TR,
00L [a D AIIL, AKDEAEAZITHEEFL TNODEEZ T
5o ZHUTE W EE R B AR T AICH I THY | EBRFHM
ICBWCEETHD, BAENOEASN TOARVESET
DB DI INER B2 k> THRAY | ARBIZIARIL 7
VN Bi2223 DN AR, B EF A AT E RSE
HBHITIT Bi2212 o E A AL ST HLERH D,

4. FE

JIM E TR E A IRFE e T3 ICBEA TEHT LR by
7o BEAENTIT Bi2212 MADSBLAL, 2 DR L TWDH T EDEL
wqxhi-,

SiEE

AL JST REESAEFERFE T 0 =7 MY
[ RB EA BE S HR O B S RE s NMR S8kE X B~
DI (JPMIMILTAZ) | MEXT sIBURFSE R %2 (U
ID:16810210) | 3LV JSPS BHFE: (JP18965778) DBk %5
F7=.

SE

(1] & HE. enESEk, fAMEP. KE, TEiRBEERM
OH LRI & OBERE T UL |, A5 BE 2018-184184,
2018.09.30

[2] Xinzhe Jin, Yu Suetomi, Renzhong Piao, Yuichi
Matsutake, Tsuyoshi Yagai, Hiroki Mochida, Yoshinori
Yanagisawa, Hideaki Maeda, “Superconducting joint
between multi—filamentary Bi,SryCasCusOq9+5 tapes
based on incongruent melting for NMR and MRI
applications”, Supercond. Sci. Technol. 32 (2019) 035011
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Ag ~ Bi2223

Bi2223y

Interface

")

(b)
Fig. 1 SEM images of interfaces for (a) joining process and
(b) after completion of joint.

B Bi2223
v Ag

m(0012)
= (0014)

Intensity (a.u.)

20 (degree)
Fig. 2 XRD patterns (a) before and (b) after joint.
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Microstructure of hetero junction between REBCO coated conductors
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1. [ZC®HIZ

REBCO ## R Yb123 3 —F R Dz AT, 43R
ARANCEVEEA 95 CIMB A, 2, 31T, B8l REE
HEEGNIRETHDH, L, HEFEHIT IS +o s
T, AN HES S OB SR IZ DWW TR T2,

2. YU ILDER S ®

BAY I NNTTIOrTRD Gd123 Bk A LT, i
R Yb123 By RZFI AL ERE{FHIXIRE 930°CC Imin T
D, BT 2 IHERKETRO Gd123 L Yb123 £
fEih L2 % T, ERRERICHERL 7 1 TR -,

3. EEER

Fig. 1 XV 7 V1085 A moWmE5E ThHod, Yb123
MR ITHE G RR TR NS S, Gd123 Lo Stimich
GBI, FRIE Gd123 LOSmARL, BEE IR CIRikE
72572 CuO-BaCuO (L BN IR > TWDIEND, 20D
{EAWA Yb123-Gd123 FOEARITHL<ESZ 2 Tnd, Fiz,
B OESTRIE O 2R, BEABOBRER —F DN
L TR OMWMIRIT /DO T, AR IR RN — 7N T&
HEBZBND, BEFETE TIX, 77K TT7 A Tholz,

Fig. 2 13Y o 7N 20 RADEE THDH, Litim UL
I U A T R A D& L B> TRII N L0 £
KOBRNPSTNDEN, ZHEOFHBITER DR ThhH AR
FELRFFSIVU TS, ZOIHNT, 7Ly NOBEA TR ) R
IRDOBA LR TRE 2> TODLN, iR EBFRE TIE
FERIL 8 A 2R TV, 2085z &iE, Rk T T
WS RE RN TOAIEE R L, BT Y70
DA HMSTHIEI, BROEA Rz NS5
ZENEHTHLI AL TV,

4. F&H

Gd123 A R DHEA 12BN T, Y123 BRI R I L
JCREREGRBEIEONDS, UL, BB CrFR
JEZ g s, ML Y 20 OA ma B NSE52 8
TR BT TES AR ATREMED FE O, i LR 23
SELTOITREOREE HR A MEELZENEELNE
EZ2TW5,

s
ABFSEIL JSPS BHIFE (JP18965778) & MEXT HiHf%¢ &
F2E (R 1D:16810210) DB A% T 72b D TH D,
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(1] 4 #. sl HH M S, @SB EEEM O
IRHRPUEE IR Jo L OMERE 7 157, PCT/JP2014/77966,
2014.10.22; F5E 2014-19034, 2014.02.04

(2] & ¥, ail HH I S, “miRBEERM O
BEGHAR”, H3IE 2017-165142, 2017.08.30

[3] Xinzhe Jin, et al., “Microstructural Analysis of
Superconducting Joint Fabricated Using CJMB Between
Gd123-coated Conductors”,  IEEE Trans. Appl.
Supercond. (in press)
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I I i I
SU8000.2.0kV 8.6mm x500 LA100(U) ST Yooum

CuO, Ba-Cu-0 CuO, Ba-Cu-0

I I I
SUB000 2.0kV 4.2mm x5.00k LA100(U) ST Ygoum

Fig. 1 SEM images for cross—section of sample 1.

Fig. 2 SEM images for joint boundary of sample 2.
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Microstructure observation of joint interface of GdBa,Cu;0, coated conductors prepared by
additionally deposited precursor layers
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TERANISHI Ryo, MIYAJIMA Tomohiro, SATO Yukio, KANEKO Kenji (Kyushu Univ.); PETRYKIN Valery, LEE Sergey (SuperOx Japan);
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REBay,CusO7- 5 (REBCO)FEIFHRAL O~ 7 % MEER ~ DI
FIZE, BERALDT=0O OB G B R O LI TN D, 2
B TCOEREIE RV NS TBITITBIEE[F =0
BEENALBHINTBY, BRI ED LI THA[L,2],
4 1%, GABCO ##f ORBIZE G EIZRIBRAZ B INHEREL |
D 2 DX S TH A £ 1A FTINL CTEVLEE A EL
AR E A L L2 RO EE A T 5 FIEERFIL T 5[3,4],
AT A% LS BEL TWITIE, a5t #E8Ko
TEEMERE., ML 72 E OB A RAEL . A =X L5 B 52
LCWKZENBEETHD, £2 T, AW TITHES RO
AR BIERL | (ERIE O BEEB T EHRELT,

2. EBRAE

MM D GABCO & Lz, /LA —H —FREFIEICT
GABCO DiBR{A% 573 K TIBMHAERE L=, ZDk ., Zhbilk
BF 2 OEMANE 6 mm, FE 5 mm OFEECxEMEE T, § 8
MPa OBEWIIE S ZFIAINL7Z2235 1093 K C 1.5 h ZVLEE%
FEL ., BEGREAST-, BB SN S RO G %
HIAL, SIS CGREEERE AR THEAMEREL,
T DOREAE OW A Z IR E - BESE (TEM) 12T
2L, SRR O AT,

3 WEREER

Fig. 1)l AIBRIAREEOWT mBHREF TEM B4 r~d, TH
@ GABCO #i#f (Base-GABCO L3E0) LIBANHEREL 7= HiTER
IRED ST AR THY | BT HFAN TII e mis
INiphotz, ZHED, BiBRAIL GIBCO J&§ RICEEER
SHEFEL QB ZEN I h o7, RIBEEROF E I MHMEF LT
BY, MATZERSIINEDS 60 735 800 nm TIREAS 90 75 420
nm, Base~GdBCO EHIBMARDIFHE S FHIT T T2.3 um TH
72, Fig. 1) OO 5@ D & & fT 5 B ds U 7= i BR 1R 57
[a] $7 (SAEDP) {8 % Fig.1(b)IZ 7R F, Fig. 1) D TIX@® D
Base~GdBCO (ZHELIL 7813 EH ., ¢ ®hifidi L7~ GdBCO
DFENRENT, T2, @I "m— RF— U DURE N,
GABCO DIAMCIEREBIFAEL TWDIEAVRENT,

EE % OWNE AT TEM %% Fig. 2R3, #4567
I ZERRANE 300 735 500 nm, A 100 735 140 nm TW
SOMBEINTZN, TNUSMIBEMERBEAL TV,
Base-GdBCO kA 2D GABCO DIEE LI T
2.1 pm T, BAANTEE TR 9% Lz, F2, AR
A 2IE Fig 1) TSN =4 —& — DM IR SN0
-7, Fig. 2D On6@D & EFTnHEfSF L7z SAEDP 4%
Fig. 227797, Fig. 20) O H@IZ T —r34 — 2 1348152
ENiehoT=Zbind | A BULIRIZ X > CRIBR KD IESVE
DGR LIz Z RSN, £, Fig.2@OB L@ DHE
T, c BT 1A LIAMCEL B L 72 GABCO DIFEFEL RENT-,

PLEED ARG TRE L7 BB AR o0 1B I HERE L2 i
GABCO OIZIEE N E FNTNDI L, A BLELIC L -
TIEREERIEL TR OEE (ERINMETH2E, E-Eul
PRIRFOE AN & THIBR A Z 12 DD M 3 T

L TR R I L TR A RSEEA 528, 28D
HMENEONT,

(a) Protectivewi r

Precursor layer

Fig. 1 Cross—sectional bright—field TEM image of
precursor layer (a) and SAEDPs from three circular regions
D to @ in figurel(a).

10 nm-?

Fig. 2 Cross—sectional bright—field TEM image of the joint
interface (a) and SAEDPs from three circular regions O
to @ in figure 2(a).
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Superconducting joints of ex situ PIT processed single—filamentary Ba—122 wires
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7L A% fE L CHE R A A I 25 S T (Fig. 1), 2082
GxETe Ag-Sn/Ag/Ba-122 #iH7T—7% 800-850°C D#j
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Ag-Sn Alloy Tube

Joint

Ag/Ba-122 Monocore Wire

Rolling and Cold Pressing

Heat Treatment

Fig.1 Fabrication process of the joint.
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Fig.2
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V~I curves and [~/ curves of the superconducting
joint made by using Ag—5 at%Sn alloy outer sheath

Fig.3 Microstructures of the longitudinal cross section (a)
lower magnification; (b) and (c) higher magnification of the well
and poorly connected parts, respectively
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Fig. 1 Decay curves of various induction currents at 4.2 K.
Induction currents are reference values.
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Fig. 2 Decay curves of various induction currents at 7.5 K.
Induction currents are reference values.
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Indium-inserted ultrasonic welding of high-temperature superconducting tapes:
horn and joining time dependence on joining performance
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$019.15 kHz, BEHFIREIRIE 51 pm LU, BEARERA
TNZECET LT, A—1F, 0.2mm EyTFOETIv RO
MR ZFFD Hom A &, SR Horn B D 2 /34— &
L, 7oENEYF T LORIZIE A1050 DU SUS316
WAERRE LT, A 7 VB ER B BRI 2 R R
ERRIBEOHARBICCTEEL, #AEPIR (=58 X
A w2 d R U, ST VESERELT, B
HEEIROILOA VY MEOBRI O 55 27 L7,
RBWETOHBNIIBNT, &7 41T (REBCO:
RE or Bi-2223: Bi) —4x—2 (A or B) — 4B #K (A1050: Al or
SUS316: SS) — & IR () T4 AT 5,

3 WEREER

Fig. 2 12 Bi-2223 $#Mf OS> 7 NV RO B BT
Rtz g, AREREY, FiBir© Hom B, SUS316 #, ##
A HEM 0.09 B LLUFC, EESRE RO T2 KIEICEH T& T
WBHZEDDOND, Table 1 (28 7V OEEPERERFAMRS 5
Z7Y, 723 REBCO MM D& 7 VTl BB LA
T COEBREE OSSR IIZm L=, — 77,
Bi-2223 M DLV TV TIE, AR ERL FCTOEGR
TR R ORI D B 1IN TR 272728, 100
A BERFOEBELENOESIEPIZIEL TV 5, EiEBRE
M OIFA TS TIE, A EHIERIL 30~50 nQem? THY,
In A% HWZEF A TIE, ZRERIEDHDVITIRVEEES
EHRMNELN TS, F72, IS DY AEE WD
LT, HA IS REBCO #4484 Tl 25 nQem? f2£ 12, Bi-
2223 #H Tl 20 nQem? B E IR CE L FTREMEL 5D,

4. F&6H

Ty, R, AR EY AR ETAILET, |
IRAB RS DA D0 LN B I HA TR BRIk
TEMHIL, 2> 20T AT ERIZEOBES KRR GELND
T ERUE, AR, SO EA St oKL, BREA
YT N OEUE, TR E ORI T T E Th D,
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Fig. 1 Ultrasonic welding machine and its joint sample.
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Fig. 2 Current-Voltage curves for Bi-2223 joint samples as
functions of (a) horn and metal plate, and (b) joining time.

Table 1 Summary of joint performance (Rs: joint resistance, Si:
joint area, fin: thickness of indium foil after joining process, Rin:
resistance of indium, ).

Sample RS tin RSy RiSy—R1uS;
name (Qem?)  (um)  (nQcm?) (nQem’)

31.6 41 7.7 239

RE-A-AI-0.10 33.7 50 9.4 243
32.5 48 9.0 23.5

87.0 43 8.1 78.9

Bi-A-Al-0.10 149.6 39 73 142.3
33.5 50 9.4 24.1

i 405 91 17.0 235
Bi-A-Al-0.08 38.0 81 15.2 22.8
, 39.8 82 153 24.5
Bi-A-SS-0.08 38.0 81 15.2 22.8
] 46.5 82 153 31.2
Bi-B-Al-0.08 403 89 16.7 23.6
, 35.5 70 13.1 224
Bi-B-SS-0.08 347 72 13.4 21.3

! 25.8 62 11.7 14.1
Bi-B-SS-0.09 262 40 74 18.8
i 227 26 49 17.8
Bi-B-SS-0.10 163.3 47 8.8 154.5

S &Rk
1. S. Tto, et al.: Abstracts of CSSJ Conference, Vol. 96 (2018)
p.163.

2. S.Tto, etal.: IEEE Tras, Appl. Supercond., Vol. 29 (2019) Art
ID 6600405.
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Improvement of Local Homogeneity in IMD—processed 7—filament MgB, Round Wire
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E-mail: d.kato@super.ees.kyushu—u.ac.jp

1. [XL®HIZ

IMD(Internal Mg Diffusion) i 1ZROMIELE L= & B & L
Mg By ROBIC B ¥yRE L, S0 T LBVLEEEZ1TH
DT, PEHSISIZE S TEBEZ: MgB, 215528 TE5HH
MOVERFETHD, ZIUCE>TE W REREE(DEE
T% MeB Bt OTERIN FTRE THY . 2D L LICh R ZhL T
WD, —J7C, IMD JEIC L - TERIS L 70 MgBo fjpf 1z
W, X #R CT &R — L A BAMEE(SHPMIZ LD
S AT S TR F ZOREE I T OBILN RS,
i SR BB oy AT D) — PRI BRI AT 2 QU Tz, ARRFZETIE,
VR v 2% BB LT 7 08 MgB, B 1o B8\ T 2B DT
TR LD T 4T A M & SR T G B 4 A O R & b
AT AERL S e 2D Y DS A R T,

2. A&

SPAf e E LT 3BHT, IMD IEiIck o TIERIEN 7
MgB: #41 Th D, ZOWia 5 E% Fig. 1@ITRT, 2O/
I NUT R EUTERDS, ZEAL DT DIZH D ME ST,
Z O 10 mm £ Fig. LRI LI SHPM OB HI 2T
— TR L, SMEBO DR & N 7B OB 4 2 I E
T 5, BkOBALDFBE T RT=DIZ, Shofafimi i oL F
DI RE TN EE O LR D B BA Z LT,
(R T 4T A MR DOBER A OB &R AT, o, FF
FHMAMEIZBWNT, LA DAET4TANMED [ &Y
TA TR R ST A—B LTI AT A 7T HIEITID ., #
Mo [ OREFIFMoAAETFMUZ, S5, X # CT i2kd7
ATAVMEEBE LG DR, NUTHICEROH -7 T K
MgB, $ithf & D Lhig 54T -7,

3 ER-BR

Fig. 2@l X # CT THLNET I ROWEHEHEE R
9, Fig. 200) CBIIESNIZLD 72U T4 O B 7a i3 8l
E T MR T e 20 RELICE>TH—MEOH D717
AURBERSNIZZ EMNFERTED, F7o, #EHEEE 10 K (12
BOTHEBESR 2 T ZHINLIZEROBRE T 4T A MK D
WS oA % Fig. 3 \TRT, A EIOM O BHERAE 5D
FELH]— 1RO OB BB TNDZENDND, FT2,
ZOWRGAADORM [ ORFFH BN AMEFmLI-b D%
Fig. 4 \RT, (L b 2% LB SR T, M TR a kR
WEEFHEOBEREROELMEIL 152 A2 344 A LK
| kL, FeB)—om EbiER TELEN LD, IMD £
(28D 70 MgBy B IV T (Bl n e A0 RiELIZE S
TI4T7 A MEEDO RIEctEL ., RTERAERO M 2k
BIAHILENTE, AELUIAER T m e R0 B P44
ZEINTE,

B
AMFZ21%. JST ALCA Grant Number JPMJAL1001 o3 %
BT HT2b D THD,
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Critical current 7 (A)

Stabilized Cu

Barrier material Fe

(a) (b)
Fig. 1. Photographs of the sample: (a) the cross section,
and (b) a 10-mm-long piece for the measurement.

Fig. 2. X-ray CT images of lateral and longitudinal cross—
sections of the sample: (a) the sample by an improved
manufacturing process, and (b) the sample by the
previous process.

-8  Magnetic field B, (mT) 24
[ aaaa—

@ W —

o) -

1 mm

Fig. 3. Magnetic field images of the samples at 10 K, 2 T:
(a) the sample by an improved manufacturing process, and
(b) the sample by previous process.

(a) improving manufacturing process

| =———(b) damaged barrier material

AT

400 [

300 [

\\

200 [

‘°°§ //\//J\/d\*w \

Pt

0 2 4 6 8 10 12

Longitudinal position y (mm)

Fig. 4. Longitudinal distributions of local critical current in
the samples at 10 K, 2 T.

08 20194 BERFKIR 147 - @B E %%



3A-p09 MgB, @)

MgB4 ZREHZAL=-EZFE MgB2/\L Y DS & SRR
Synthesis of highly dense MgB:2 bulks using MgB4 as a starting material
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1. #8 W2 Z e D BMLEIRS T L A DR R LT D 2 &I
N N } 5B S RBUBHMETE B,
MgB2 |34 & AR E RO H Tl O Te-39 K Z7- L ‘
IR, B RS, S iRmogs ST EB & MeB ORATERIC My £l S Ul
RN TV S = 2, Z ORI - Abrm 17 EEDT, Mk SRR C AR LI MgBa /<
A S O, BEHAHET 1 C b RET 5,

EHEH MRI O ERATRLEE T — 7 V70 8~ OIS AT : ,
STV D, —J5T MgBe #ithf D & 572 % [RFi 72255 I 7] MgB, powder index mg%
L B T ORI E O SE N R b R E RFET o MgB,
HY, ZHIIT MgB IZBIT A FEE R = TR X —
ThDHEMRROBEE ., BLOEDRER 2 OEE
(connectivity: K)% R 3 2 il b & 255 Al kL oD 60
bR ER e fadt & 72D, ZHEd MgBa M BTt MgO 234&
LT I K DIRTEMES 2 & biligkoEl
& RIFFIZ MgO DIRIEAY K D1 EICARRI KT, ZHUZIEB
& MgB: DIRABROIERRIC Mg 23 St 5 Premix-
PICT #EHUE[1]3 @ LT\ 5, Bl EoEzDb &, KSR Mg + 4B PICT- Diffusion
T MgBe b ORI & Hi9 & L, MgBs % B FUEHC (0SNG, 12 = 9)
{RG L7z Premix-PICT JEHUEIZ K & @i EE MgBa /3L 7 D .
RS, & 512 Mg & MgBs O 7% HFEFRL & L7 diiibic VR W . iy
£ % MgB2 L7 OFERIZER Y LA TV 5, 20 30 40 50 60 70
20/ deg(Cu-K,)

12

® MgB, decomposition

o
102
200

8 201

1m

intensity (normalized)

2. ERAE Fig. 1 XRD patterns of MgB4 powder synthesized by MgB2
MgB: DEV RS L O'Mg(Chift 1 mm) : B=1:4 OO decomposition method and PICT-Diffusion method.
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ERMRTZ, SBIC, TRHDOHEIZ L > TEAM LT MgBy
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3. RREER

Fig. 1 IZ{ERL L7z MgBs DK XRD /3% — &R,
MgB: OEVRIZ X 0 A L7z MgBs B3 RIZIT, A
MgO BNEZBEIZHEEN TV, —F. Mg & B & HFEIFEE
& L7z PICT EBUEIC K B MgBs DAL TIE, RSB D
D 7 95 1= R RSB & 1 S AT 3 B BER &Y 10°
WLTZFER. MgO D72 W\ @il @ MgBa 235 Sz, UoH I T

Z D MgBs & Mg DA% HIRFEE LIciiikic X 5
MgB: 7SV 7 DA ERAT-E Z A, IFITEM O ERE Fig. 2 Jo— H curves at 20 K of dense MgB2 bulks synthesized
MgB: /3L 7 M Bz, LasL. Fig. 2 12 20K ICB1F 5 from Mg and MgBa.
Jo— H FeEZ R LT L 912, Joo RAJHRES & b @ O
Premix PICT JEMECIERL L 72306 K 0 iRV = L asbss BHEXM
ST, BHAEMg:B=1:2)225 % L7=3E L v & Mg- [1] I Iwayama, et al., Physica C 460-462 (2007) 581-582.
poor DFEHIINT, Jo-H FEA ) L3 2703380 5 [2] S.Uedaetal., Appl. Phys. Lett. 86 (2005) 222502
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Enhancement of bending—strain tolerance at room temperature on MgB, wire

sintered by higher temperature
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O A e B A L LTI S QW D, BBLER S O
MgB, #4871 Z A AR I B & B9 React & Wind {E%H WD
Lt MM OBEGRENRL LR VR E R EEIRL T
BALERDD, BB ERIMAIRICE XD
BRKEL, T ERMEOIEIR L ENEECHD, JfT
HFFE[L,2,3N235W VT, MgBs #b4 D BRFLGE 2 3 BV BRIRE O J £
R DOEBEZ T HIEITRBENT, TZTARIFZETIE
In situ PIT (5 CERIL 72 MgBo it 25t & LT, IR TO il
7‘ Jﬂrﬁﬂ OB SRR FERRFI L, £, Azl

S LN ER - R CEVLEE ST MgB, ,%'iﬂ

/ Bq‘ffrérb KFTHIERMBN TSI, 20 KIZ 7‘5
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2. EBRAE

Bk % 20 BRI S 2 O TRV L 72 AR IR R &40
100 mm @ MgB, #bf 2 A B L=, 20 MgB, #4135
SRRV, FOISHR, ST IS8R AV ERREE 0.67
mm @ 10 FHHETHY, VAR F 135 200 mm THD, $
M O—% T HORE AZREEL, [BE DM @)
STEMERE ATINDELZETH YD T Al 5 2 72,
T L 3IE T D, LIBIEITEES Y 7 WEEEE 5 mm &
LC, AT MRS AN LD 152 AW TERML
77

HF i kBl A E /F%ri@%ft@ﬁﬁf X, LN Z nfE
(0.2~2 pV/cm)Z& AW CHIETL 7=, 2485 MgB,: Sz ¢
M IC LRSI 5 G, L OBREHEWY/cm)EL
T O LR AR VEE S S B AR A A O BN i o< &

LHFTD70, L OB TIEHILOFED BT CTET, nfliz
R T DR HH[4],
3. #ER

Fig. 112 800°C, 0.5 HE[E CEVILER L 72 MgB. S 126 L C
T 20100 mm~58 mm DT AR L5 2 7=V 7 ic

BIFDH IV =T %m5RT, r=65 mm TIXBASHIZ LAMETL
TN BLT=Z N DD, TDOEDREWEIT THD
r=380 mm ® FVH—T7IXERIZAZ DB i R T4
BRH D, Fig.2 I[CHITEL Y 7L OETHELL L &n
O REE 2R, r= 80 mm TOnfEIXihFHEL
PTG EVME THOBRERERSEL TN e
MR TES, OFD 800°C, 0.5 B CHULERL 7= MgB, ##
B OfT LR FRIL 80 mm & 65 mm DEITHHIENSD
B, M OBILERLAE TR 720 7 VICH L CHRIBR IS 4
L nfi% W CBRERHED S LA LT,

Fig.3 12, 600°C, 6 Kffi 7213 800°C, 0.5 Hefi] THVILEL
72 MgBo B8 O [ B k%73, o7 VIREIX 20K TH
5o BMERZEAE: 600°C, 6 BERTIIAKRBIIZRIL 20 K TD 23
R ERDIDRINL T BV G Th D, Fig.3 ITRLIZED
(2, 800°C, 0.5 FE[H] TEVLBEL 7= #4713 600°C, 6 Rt & b
LTRIEHTRRERW LOELNMALTELT, 800° CHERF
BRI OFFHEN M ELE 2 Db,
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Fig. 1 FVcurves of bent MgB; wires sintered by 800°C
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1/ Bending radius (1/m)

Fig. 2 Normarized /. values and n values obtained from /.

measurement of which /1/curves were shown in Fig.1
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Fig. 3 L. —B comparison between MgB, wires sintered by
600°C, 6h and 800°C, 0.5h
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Mechanical Property of Composite MgB2 Superconducting Wires
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MgB, B B AR O PR 2 LI iR i L 72,

HURTIE Columbus, Hyper Tech 38X Sam Dong @ 3
MDA MgB, BEERATIRSIL TS, RIFFETIEZ
NHEHIRSITWD DR O 5| BERER 21T\ 5 [ IRRFED
R A 21T o T2, SHICHE A EEZLEICHAETTRILE
Yo7 RIIFER LI IL =BT D2 ENT SN E/ 25T,

2. HERAE

HEEEE LT ERROTHIRS TS SFEFE OB O —fi%
HOZe W AR G 1R 1R T L9708 D Tdh -7, Columbus £ T
1% MgBy 747 A hNi ~hJw 7 A«Cu-Ni #&ET—A, Sam
Dong Tl MgB; 747 A h*Nb NJEL —A-Cu <=hJvo
Z+Cu-Ni #ME>—A, Hyper Tech #:Ti% MgB,/Cu 747 X
»FNb =Ry ZA-Cu-Ni M E L —REZNENRIRD, S5
VWA By DR Gy N BRI DT LS ME T D 2212705
THNATNWDLEIThHoT,

outer sheath

matrix

filament

Fig. 1 Cross section of three kinds of MgB2 wires investigated
in present study.
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SR CHE L5 IR RO—#% Fig.2 1R T, v
I REUTYIM AR B, RS £ EZREL,
FI2 0.2%M IEE Ryoy A BZRDTZ, FNOHOFER%E Table
LICEED TRT, 3 FEHOM OBt & 32720 HHEL
XU 7 E3 . 0.2% 130720 B7p A2 Eh3bnroTz,
BEPAMEZEENC OV VT SamDong B4 AM DR L Brp B
BENERLIZNZIUE Cu v N7 AIZRR T 5B 230
7o —HRAYZREMEL T 77 K TOY U7 RITE5 % FRE K&
2Bl BARB O IHRIRIC 2D EKIEIC EF-$5Z8M
B2 o7,
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Fig. 2 Stress — strain curve for MgB2 Hyper Tech wire

S DKM OFfE FIRD Voigt AN LV v o V=% G

FLCREMm L7z,
Eca=XfiE; 1

ZIZT L, ERBHROSOEROR, Y I7EThHD,
FHEAERE Table 1ICRTNERO £ 2 I1FIE T ORIGD
HDHZENHLNE o=, & < IZ Columbus DM TlE
Ni = U w7 ZAR™MELNTNETZDY U VRPN EL D
A - 7=,

T RN HERAITEE ORI T IE DOFESLITEZETH Y |
MgBy BAFIZDWNTH ED X H ITHIERER FiEOER(L %
HEDLEINSHOBFREEEEZ DD,

Table | Summary of experimental results
Manufacture Columbus Sam Dong Hyper Tech
Filaments MgB, MgB, MgB,+Cu
Inner Sheath Nb -

Matrix Ni Cu Nb
Outer Sheath Cu-Ni Cu-Ni Cu-Ni
E, (GPa) 160 125 124
Ry (MPa) 220 734 233
Eca (GPa) 152 119 116

SEXH
K Osamura et al, International RRT for mechanical
properties of REBCO SC tapes at room temperature, SuST
27 (2014) 085009
IEC 61788-XX: 2015 Ed. 1.0 FDIS Mechanical properties
measurement — Room temperature tensile test on REBCO

1.

wires
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