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Table 1 List of Cu—X alloys for present study.

Cu—X alloy Additive element concentration (mass%)
Cu-Ti 0.5/1.0/2.0
Cu - Be 0.2/05/1.0
Cu - Ag 1.0 /5.0 / 10.0
Cu-Cr 0.2/1.0/2.0
Cu -Ga 0.5/1.0/3.0
Cu~7r 0.5/1.0/3.0
Cu - Al 0.5/1.0/3.0
Cu — Ni 0.5/1.0/3.0
Cu - Sn 0.5/1.0/3.0
Cu-"7n 1.0 /5.0 / 10.0
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Fig. 1. 0.2% proof stress of Cu—X alloys.
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Table. 1 Nominal composition of the Cu-Sn-Zn bronze matrices for the
bronze processed Nb;Sn multifilamentary wires

Item (code) Matrix (mass%)
Sample-A Cu-10Sn-10Zn-0.3Ti
Sample-B Cu-12Sn-6Zn
Sample-C Cu-12Sn-6Zn-0.3Ti
Sample-D Cu-13.5Sn-4Zn-0.3Ti

Ref. Cu-16Sn-0.2Ti

Before H.T 1

After H.T

(550°C-100h+650°C-100h)
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Vickers Hardness (Hv, 9.8mN)

Fig. 1 Changes of Vickers hardness in the various Cu-Sn-Zn
matrices before and after the heat treatment
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Fig. 1. Cross—section of present wires: (a) brass matrix 817
core wire, (b) Cu-5wt%Ge alloy matrix 37 core wire.

Fig. 2.
5Ge-1.0Q wire heat treated at 650°C: (a) Sn, (b) Ge.

Local EPMA mappings on the cross—section of

(a)

Y1
{

Fig. 3. Local EPMA map-pings on tHe cross—section of
5Ge—0.6Q wires heat treated at 750°C: (a) Sn, (b) Ge.

Table 1. EPMA results on Cu—5Ge and Cu—15Zn matrix wire.

. T Time Matrix (wt%)
Wire o
(°C) | (hn) Cu Sn Ge Zn
5Ge-0.6 | 650 | 100 | 87.28 | 10.65 | 2.08 -
750 | 100 | 94.35 | 5.65 =0 -
15Zn-0.62 | 650 | 100 | 81.09 | 7.96 - 10.95
700 | 200 | 85.37 | 3.02 - 11.62
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Fig. 1. Cross—section of Cu-stabilized precursor wire (left) and
A, J FrPEE “Ob\fﬂﬂbtﬁ%%%ﬁ%—aﬁéf’ schematic illustration of Nb/Ag/Nb layed—barrier (right).
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Fig. 2. EDX mapping (Al, Ag) on the filamentary region of the
Ag-barrier Nb,Al wire after heat—treatment.
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O T Mg RN OB RBIF T 5T E ThD,
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AL

Fig. 1. Cross—section of precursor wires: (a) Cu matrix (&1.16
mm, Al thickness: 130 nm), (b) Nb matrix wire which was
designed for RHQT (&1.35 mm, Al thickness: 170 nm).

1500 L) L) L) L) L) L) L) L) L) L) L)
—{3— Cu matrix (15-D-NA-M1 ¢1.16, Al: 127 nm)
=—O— Cu matrix (15-D-NA-M1 ¢0.75, Al: 82 nm)

@ —H—Nb matrix (HE2432 ¢1.5, Al: 170 nm)

(

. —@—Nb matrix (HE2432 $0.52, Al: 60 nm)
&
€ 1000 |- -
£ °
<
e o, \
< [}
(0]
g AN
& 500 o i
=
NN

19 20

B(T)
Fig. 2. Filament J. of Cu matrix wires and Nb matrix wires after
low temperature diffusion process at 800°C for 10 h.
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Fabrication of RHQT-processed Nb;Al wires with filament barrier alloying

Sgnh wEAL, fRIE 2%, SFEE Fo AN (NIMS) 3 1R % (KEK)
KIKUCHI Akihiro, IIJIMA Yasuo, HIRATA Kazuto (NIMS); TSUCHIYA Kiyosumi (KEK)
E-mail: KIKUCHI.Akihiro@nims.go.jp

1. [FCoIZ

RHQT (Rapid-Heating/Quenching and Transformation) j%
Nb,Al BTl 747 AR ASU T QN RIAFE LT, mifh
RAEBOM=A T HOWITHZ 2V ME SN, 747
AREANYT R, B 8LE TS NI LL R O AR 5
N5,

1. Nb/Al V'z)—a—NT 4T A NBE ST A RL G 8
MINTATE, T4 TAIRERFEEIE LN,

2. #72,000CO RHQ LB CTHEM R E AR D | 1
EIRELTOMRRE RT3 2k,

3. #92,000°C» RHQ ALEEA1T-7=FRIZ, Nb/Al ¥ x)—
0= 7 AT A MBERIE LI &,

4. RHQALBR1S A AL 7= Nb—Al 1 0 S Fn [ s 4
TATANENT A BB LA TE, 747
AVNREE BT LN,

5. MMERREEICBOTIATAVMES ZAE LSS,

WL EVED R CEDT L,

6. FHDLLIL, MIREOHRM L L THEROFERE(LIC
VN R st R RN

7. B AT TIECED T 4T A N4yl dE
S CBEEHHE N ATREL DM E ThHT L,

8. LI, MR A ~ 7 3y MBI AH M
THREHZ XD BN DI (WD) M ThDH T8,

FRRORMGET Tl 7T AN AN T M OFEBLX,
TR T/AN—R D E D, L UIRIEDOFR # DRFL Tnho 7
T —F ThHIUL, D7RVELDOGME IV T TELATREMEN
BH%, Fex DF LT T a—F 1L, =FTEINA L ANGEEN
UT B DOR_R—2EL | Z2 I & BB R EIALT
RHQ MBI AT HEASLSEDLEN) == 728D
THDI2, 3], BHEDELEZA, ZNETOERE EOHGRS
HEEDNE I LL R O3 TH D,

1. 77 Vay7—a a7 Il &SV R i i
IZXO=F T HDNEF U Z L DB A 1L
(R &, 74T A MEAZIHT 5,

2. ALAKICXY, NUTER O FH ST Nb-ALfE

FAFNIE BRI T 4 T AL S DT A2 f D,

PECZANOL e 7 Tl i

3. EBAFIEAFIE VAR Nb,Al FH~DZEREZNILER
%Y, Be\UTHITE B D=0 DTS 2R -
TR BRIE 2o LS5,

Al B2 VT M ORERL (ORi=A7/#ll=v 7L @
=47 AT NI, @S S0 /M=y V) TR
EEAT o7,

2. RIEBRM OEFBR

Fig. 1E, fli=A4 7 /fli=v 7 L OEFE DN TREEL LT
ATSEARHERAS DI TE % OWm 52 CThd, FMEITHIL.0 mm
THYNb/AIY 2 —1a—/L 7 4T AR, E'L oy MIA BB
DENN R ANATGIRE R L TRV R FEEIEL TR,

Fig. 1 Jelly—Rolled multi—filament precursor with pure niobium

and pure nickel lamination barrier.

Fig. 213, RHQQUEA i L 7= LECLHA 1T LT, 74T A b
PNYT LR L CHIE LIZEPMA TR~ v B 7 T d, /3
VT EOI= r VDS ND,

Fig. 2 EPMA mapping of filament barrier region after RHQ

treatment.
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Control on microstructure of Ga—doped Y123 melt—solidified bulks

A Foth, WES L SR, BR O T KRBT, % e, ok S/, Pl E— (FHR
MATSUMOTO Kazuya, SETOYAMA Yui, KISHIO Kohji (Univ. of Tokyo); SATO Takumi, MOTOKI Takanori,
SHIMOYAMA Jun-ichi (Aoyama gakuin Univ.)

E-mail: 9918217367@mail.ecc.u-tokyo.ac.jp

1. [IL®HIC

REBa,Cu;0,(RE123)EREEH /L 2 D ) 70 B AR 5 A
LU TS CIRR A2 R0 E L0 (IR ToEi A E S
TWABD, ZNETOMFETITTIZ 77 K IZBWT J-H Fiit
DTN TE, 77 K Thieh BU MM 24
S RIR T BWRE 2 R 45 & — 09 D L3R
Sl RE123 270 Hikinkommem Lici
20~60 K DIRFEKTO J-H Dl b A ETHD, ZIET
\ZF 4 1E. Ba A b~ RE DU EHNHDOIRERETe L
IR TD J, O EFJAPNMHISNDZEEEML TE, 2, K
IREAR RO ED AR L= Y123 & Y211 Z W TERIL 72 10
mmg?D Ga FIN, Pt BTN L 273 40 K TiEL 10 T £ T
5x10° A em? Ll b J AR ea R LR, S5ICRIT,
17 mmgD L7 HZh, 40 K, 12 T £T 5%10° A em™ BL_ED
Jo BHERF T DN O D ENDNSTZN, ZONVT TR J,
DONLEARAEIES K E D T2, PRI VY ClItis h o J,
WA B35 — 5 CY211 PSR T AN AL TERY, 2
NEMAMETHZET J, Ol ERTELEEZLND, F2,
RE,O; 5L CTHIWD Infiltration growth 35258~ 7TC, /X
JL7HO RE211 Ok, B b3 XD EHESILT
WBBL DL EORE R oL e ABFFETIE, Ga RN —7, Pt &
TRINOD Y123 FRBEEE SV 2 2 ERIL | 2L 7 N OFE % 723
53 O . FR SRR 2 RIS~

2. RRAE

Infiltration growth ¥A(ZJ80 Ag s/, Ga K—7" Y123 /3L
TERVERILT- ECEHT 2 DOy b Bl
1T Y,05 BaCuO, Z#E/L I 11 1.2 TIRAL, Ag,0 2L 74
TRD 10 wi% M2 TYERL 72, THID <L NI Y,05 BaCuO,,
CuOZE/VIE 1:10: 6 TRALIER L=, BaCuO,%BaCuO,
CuO % 910°C, 48 hBEALL TYERLL | CuO SHIZx LT 0.5-1.4%
D Ga BR—7"ZN5HLEH Ga,03 22 TAD,

Nd123 Hifgfh 2 i fh e LT _SL b B ICRRE L, KA
MBS KD ERIFNZ TR T TR A2 T -7, ERIL
TV REERE /S L2775/ N 280 L, FTE OIRFEIZT 100 h
PLEDOWEFRT =—NE1T o721, SQUID BEHFHI L Db
BB Z0B B R AR L, BT E T IEMETIC L0 %
AUFA AR A EL LT,

3. fEREEE

RS GBI O A L,. T ~OREEA L 2T 5,
Infiltration growth J5(/2). BLOUEE O TSMG (Top seeded
melt-growth) JECENCIVIERILT- Pt EIRIN S /L7 OWFEE

ZWRETHE Fig. 11”7, TSMG IETERILI LY &
FEfE L Infiltration growth [ ZEOERIL 72/ L7 CLIFE RS S B
TTO Y211 BELIFAET HIEN DD, 40 K IZBTF D J, D
Wl kA7 VE% Fig. 2 127, A EWERLL 72 Infiltration growth
BIZED VT T J, ORLEARAFHED NESNMEIENCH DL
Btz

R CU, VARIEEE IR O TRLEE /2 — o LISk R, J. DB
FRIZOWThiRm T 5T E Tdhd,
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3487-3490.

[2] S. Yamaki et al., Abstracts of CSSJ Conference 89 (2014)

p.173.
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Fig. 1 Secondary electron images of the Y123 bulks
synthesized by infiltration growth method (left) and
TSMG method (right).
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Fig. 2 Magnetic field dependence of J. at 40 K for small
pieces cut from the Ga-doped Y123 melt-solidified bulk
fabricated by infiltration growth method.
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Critical current properties of Ag—added and RE—mixed REBCO melt—solidified bulks
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SETOYAMA Yui, MATSUMOTO Kazuya, KISHIO Kohji (the Univ. of Tokyo);
SATO Takumi, SHIMOYAMA Jun-ichi (Aoyama Gakuin Univ.)
E-mail: 6071721904@mail.ecc.u-tokyo.ac.jp

1. ¥#5

REBa,Cu;0, (REBCO, RE123)¥RlEEE /L2 1541 O
PERES A 13 SV NI Z IR AV D B SRS E J, DA 1
NEHTHD, T2 1T ET, #H5D RE R EHOTE
7= RE &4 REBCO /L7 MENTZ J-H $ith AR+ 2&
ZHE L TETZ[1], REBCO /S DR FH R =0 7
B —D—>TD Ba H D RE OH4 [ ¥E(RE/Ba [H1%) 5
BT RE DA NP RKEWVIZE ALV, REEA IS
V2 OEEEEZFEEICHIECX | FAHOBREEE =V
F—DIK FEM C&lzl=d ThDHEEZBND,

—7J7. REBCO 7NV IFEMOBIZ, BV J LR D R&E
ERETIDIDDN ST FRATF TR AR 72 8 % i Uil
L 209N Z & DI A TR E O S R )V A B
FETIXEBE LD, ABFFE T, AFRAZ IR A0 70 B U
FIETHDLEORINCEVRAREHD = REIRE SV IDE
FREAT AN LTz, Fi2, TNENORFMNGEN S L Tl
BT =— VOIREEEELL ., ZOBSE A FHn L=,

2. BERAE

RE,O; (RE = Gd, Dy, Y, Er), BaCO;, CuO D F B R%E
RAL. FEFESTEICLYRE 123 By RERE 211 HyRE G
L7z, Z#h% RE’123 : REV211 = 7 @ 3 (E/LL) + 0.1
wit% Pt + 10 wt% AgyO E72 59 ZIRA L 20 mm@l I L7
ATERAAR B R A (Nd 123 BERE & O TR THE AL
ToVRRRERE /317 % (RE’,RE")BCO LEiE9 5, BT MO
a-growth FEIEk, FEAS SHIE T O c-growth FHIHK2 H~2 mm x 2
mm x 1 mm” O/NFEREEEIVIHL, B AR CRTEIR
JEIZT100 h PA BT =— v &4T o7z, J. 1 SQUID IZ LAk
WIENSBYEHE Bean ©7 V& AWTE L=, LLF T,
c-growth FEIKDFEZ BT HH L7 2 F s g DO FERE L
TET,

3. BRLEER

Ag FFRIMUZARWEREHI R TRIRAYIC~20°C RV RS
RH = CURTEEE 21T 5 2 & T, 9 FEHD Ag TRINEEH
WZANT, T IVR AL DSV DB R R EN LT, 5
FHRRBLERORE R, L =2 mm OALE TIL Ag 2L, B>
TeARARIE RO T2, — 7, L =5 mm O)LiE TILAg T
WD ENIR ST LB ZLNDRAR D S T, FifG s D
BENT-ALIE DRA RGO 57280 121E, Ag,0 D@ &
1% 10 wt% Vb W ATREME D B D,

L=3mm O/NFREHZOWT IREALE X THEHET ——
V% 100 h LL ATV, 2O J-H FrEE RN LT, BRFR T
=—/VEEVREDDIEIC 25°C MR TITo7-, FDhs 5,
@O N E R b Tl /e R T = — VIR, Ag
RIEEFCIZIRIN Uz o 7ok & i 9725 £~50°C K< 72
o7z, £17, Fig. 1 IT7RL72(Gd,Dy)BCO D EHIT, Ag T
X0 g 250 EURERL ETE L T2, ZAUE Ag D28 Cu-0
$HD Cu A MIEHEL | ZDOEIR M TR e =2
T =L TR EE 2 HND[2],

Fig. 2 12 9 FFEHO Ag IRMIERELD L =3 mm TD 60 K (2
BITD J, OWHEAFIEE R T, AR TIERL /=300
T, (Y.Er)BCO, (Dy,Y)BCO, (Gd,Dy)BCO 78 3 T LL koD

R CHRFIC R J &R LT, B2 IE(Y,EnBCO @ J, 1% 60
K, 3T T~1.8 x 10° A cm™ Tho72, b J, 2R L7k
£HIAETREIRE/LVZ(RE’ #RE”) THY, RE123 FHOALM
IR T, D KR/NBEFRA T, (RE’) = T, (RE”) + 10~ 20°C Td >
720 Ty (RE’) > T, (RE”) CHDHIENE J D TR R E
F&FARR O RE211 AR T OHLKAL 23| S 7 720 Th D
LEZBND[3]), Fol T,OZEN 10 ~ 20°C L0 b Kx<
2% & RO VRRNIRRE O WA TR O R —72 RE S5 AR ED
RILRDIENBE ZDND, S HRITZOIEEERFEX 7252
T, RE123 A7 DOXBR50E JALZED | e m Lz
HiEd.
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2. T. Nakashima et al., J. Phys.Conf. Ser. 97 (2008) 012007.
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(Gd,Dy)BCO bulks
L=3mm

Oxygen annealing
5+¢ temp./°C
—>— 450 - 350 I
—— 425 —A— 325

45— 400 —7 300 60 K
—o—375 ——275| Hll ¢

0 1 2 3 4 7]
tH I T

Fig. 1 J.-H curves at 60 K for Ag-added and Ag-free
(Gd,Dy)BCO melt-solidified bulks.
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Fig. 2 J.-H curves at 60 K for Ag-added (RE’,RE”)BCO
melt-solidified bulks.
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Fabrication of YBCO superconducting bulk using buffer layer and evaluation of superconducting

characteristics
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1. [ZC®HIZ

INETH 2 OWFFEETIL, TSMG (Top Seed Melting
Growth)#4:12%% REBa,Cu,0,(REBCO,RE123)H FE# /L2
DOVEL LB B RO AT > C& iz, LIS AICmN
BB Ly OVERNZIX, MRS R B 7l D
B AR AR EIRD, E2 L7 OfE R T, BRI
2T BER L TCHERL T 2 D THVE S — E TRWEWND 57>
5, HHMEOMENHD, Fll T, FEfSHREL Y ORI
O ZETCREOMITERD Ny 7y — g E WA EIZED
REBCO HHEE /L7 DFEBLMEN LT 528N HMEIIT
WAL, 22T, AR TII Ny 77— % V- YBCO
B VY ERLE O RFHEREM ATV FEEO R B0
AR~ DRI E Ny 77— fH O M) G R IC
DRGNS 2 - WVilva =

2. ERAE

YBCO HEH /LT OFENZIE, B AGRA L
Y123:Y211=10:3+Ce0,0.5wt%) & J& £t ¥ B( & & Ik
Y123:Y211=10:3.5+Ce0,0.5wth)% 20 g VY, ZHLZ N7
7 —IEBHY DNV TN T 7 —EIRL DNV DEF AR
PERLLU 7=, Y123 ORCBESIREEIL, JFUERE A 23 880°C T, JiUEH
)y BIX900°C Th-7z, Y211 OIBEZIRE L, EH5E 880°C
TohoTm, T2 7SV OEARIL 25 mm TEZIEL 9 mm THo
77e 7Ny 77— JBIXEALL 5 mm T, 2L 7 EEBEDFEHY 0.15
g TN ENHN, BT o 7%, TGO ab N7
7D EIZ/2 DI T, IR F— 3, #2900 C
T 100 °C/h THIEL, 50 °C/h T 1060 CETH-IEL, 1 h {#
Ff9 %, LT 50 C/h THRERMMIEE 1005 CE TR,
0.8°C/h T 995°CETHIR, 512 0.4°C/h TREXK TIRE
975 ‘CETHIEL . 100°C/h THIRETHIELT-, L3k
17T, BEFEH(20 cc/min)T 450 ‘CT 3 HRH, 430°CT7
H7 =— VLA Uz, FEMERHMNE, RIS RIRETT K)
TOHPERES R E FUINRESS 1 TR D1 (R AF
DOMEEIINEEES 5 T), SQUID R FHZ LD G BB Je
DOHE ., AR ET-BAMEEICLD 211 ki TNl k&St
AL,

3 WERLEEBR

F LIERLU 72K 30840 20737, 1 B H Of il kR T,
Al, Bl Z{ERIL/-, EHEOLETRMRELRZA, Bl 124
TIVAC BB, VT 7V A i’ 5 LTk O RIEIC
KON TDEHEN T RBZEN 3> TCND, BT 7oA
DOJF R, Bl TIE Y123 OERBEZIREED 900°CTHY, ByR
PRI N K E DT T2 RN RFR 230> 725 T
biHEEZBND, -T2 [l HOfEGE A2, B2 TIL, ik
E BRI D 2 B H 2 995°C TlE72< 1000°C & L= [
MWRELIRDIDNIUIZEZA, EHEEHT 7L A BN ET
REL,

1 IS RBI OIS OIR R TR LR AR 77 K
TORMBS O 1y MR, B2 OIS ORI AT
PRI, P8RS O B B CRUBF N FIAL CLEWHIIE S H e 720
7o BCBIEDNE D T-DIE A2 Thovo, F-. FEHS A & B

TS DD T=D1E, Y211 DFEIEOBENCLLEE
ZHND, Y211 OEIEINEERE G E B RITRLLed<
TR FHIRRES 72 8 DRHEDN FRHZ LNy TD, K
STY211 OEIGNZWEED B & W o Lo O
MERE R LA o7z,

AEIOFEERTIE, Ny 77— B O TS Ic k&<
FBNT U7 ol £ Y211 OEIE D IRVEI A, FHE
s 3 m L7z, Y123 ORBESIRE D @V ERIR IR ELR
VIR IERI 233> CLEW, 77 LA DR L5,
Y123 OAEEZIRAE X 880°CELEKEI T o7 i MKV, FBHH Y
HIZ, BB E E S 211 KO o et Ty 7 7r—E
DIHFNCDN TR T H T E THD,

Table.1 the trapped magnetic field at 77 K of each sample.

Sample name trapped magnetic
field at 77K (T)

powderA bulk (with buffer layer) Al 0.540
powderA bulk (with no buffer layer) A2 0.568
powderB bulk (with buffer layer) Bl 0.490
powderB bulk (with no buffer layer) B2 0.472

5 \ |

065
05| [-A1-2A2-5-B1 +B2] |

4 055 | é {]

e T O
~
% 3 r 045 | il
2
g 0.4 L L L L L L '
2, 76.2 76.4 76.6 76.8 77 772 774 77.6 77.8
o
=2 | i
[
———
1L —— i
+—

Temperture (K)

Fig.1 Temperature dependence of the trapped magnetic field
and the trapped magnetic field at 77K of each sample.
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Optimization of fabrication condition for MgB, bulks prepared by infiltration method

KB, WNiEE B2, BR 2 CEFR)
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1. IZCHIZ

MgB, 14 B L&Y CTicdh M Wi E SR IR
7:=39 K %Ff>, Flz, ab—L U AENEL, B EGME
PENEWSFFMAE R 072 | SR b I T OB BT
JEEAFHIEINTED, @IS O MgB, 7S L7 2R
D12 DFELLT, @IETEEREIZLDFE R DM L3210
DAILLAANA TN DD, EZTH L 1L, HIET TR
HRZFHND Infiltration VE[112 U MgB, S22 ERLL
Tro TORER, FEHEHR 80-86%0D MgB, /L2123 T, flifE 4h 9h 1h 4h
T 2.4 T@15.9 K Z2FHL72[2], ZOfEIZEEA K V7 Fig.1 Images of MgB, samples fabricated by
WZICHRL | = E L7 L TR R miE Th s, LvL, infiltration method in a closed stainless steel tube.
NN TT T 7R TdhD Mg,Bys WIFFELTED, £

NOEBRETHIETIORHBEERHEO M ERIFFTE5, T T T T T T
F72, BWEDOWFIET Albisettii HAY Mg,B,s 15 MgB, A ik HED 900°C-1h
TR CTHDERE L TODI3], RIFFETIL, Bk 4 7o BVLE] i A i
Sl CHEREL 73R i O B2 L OSEER 0TS Mg ik = {M\!\AWL_JAJL A
DR FEEFEE MgB, ZERE\ ) SUSIEFEE IS L, R 24 700°C-9 h
IR RS B BIOE LT, il ]
‘;; 4 W
2. RERAE 2 F ”
JFUEHIR ISR W B RISR (FEE 99%, KIf% 45 um) | Mg B < 700 C-4 h
R (UHE 00. 5%, KIS 180 um) &V 7z, b F % B Ef A T
U7z SUS & (M 10 mm, P9 8 mm) I B R &7, 5 MPa By A \
THNE L7z, RIS Mg R % EEOEEE 5 MPa THIJE L7=% 700 °C-1 h

I, T UFRESH CEBE LERE LT, Mg & B OEL
ik 1:2, BRXLy hOESIE 15 mm & Lz, ZULER
BELE Mg DS L 0 v 700, 900°C, BEEIZ L, 4. 9h &
L7z, BEREHE OFBHE, REBIZE D 72 DI HEWrm 2 A

W0 H U7, XBREIT &2 AV TR ORI & e —2 20(deg.)
TEZA T, WM OEmAREAEL L, 2 mn
B T1T - 7= (Fig. 1 BH8), Fig.2 Normalized XRD patterns of MgB, samples
fabricated by Infiltration method. @MgB,, AMg,

3 fERLER W Mg, Bys.

Fig.] K& RBEBRTEOSNEHMREOTEZRT,
700°C-1 h & 700°C—4 h BEHNEHICZE R A R4S, Thuid, 400 - ' -
BBV L OBED K OIS ST LD MgB, AR L TR0 _ 3501 e N B
e vy SRS 12 e B 2 BiG, F2, T00°C-9 h D £300 —+—1700°C-9 h | |

B 900°CTHERE L 722 TOREICIX M AFIEL N 2250 | .
LMD, Mg iR SUS B D E TIRBL TOHEE X B, =200 | _
Fig.2 (4R e CIFILBBIO RIS S X BREWT 450

DFE AR, BVILERIE EE DS 700°C OB 900°C K4

(]

DL, 900°CRUEID 573 Mg, Bys DY —7 NG5 L3537 E 1:3 :
%, Fig.3 12 700 ‘C TR 7=3EHZ R I1T5 MgB,(101)H
D X MO —IREDON BRIFMDO T T7 %73, 7k, & °o 5 10 15 20
EHNBICZE A D D B AT O IR L TV, 77710 position(mm)
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Trapped field properties of MgB; bulks highly doped with titanium group elements
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WmAEIL CHIVIN B % 2 BY Bk < FCM  (Field Cooled
Magnetization) TS 72Bi35% L7 K O ITERE
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Fig. 1 XRD patterns of the pristine and titanium group

elements (Ti, Zr, Hf) 5%-doped MgB, bulks fabricated by SPS
method.
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Fig. 2 Reduced temperature dependence of the trapped field
for the pristine and titanium group elements (Ti, Zr, Hf)
5%-doped MgB, bulks fabricated by SPS method.
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distributions in multiple—Pulsed Field Magnetization processes
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Estimation of basic characteristics of a desktop type superconducting bulk magnet

using @ 60 mm bulk sample
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Wi&EiT-77, v 32l —allBW T, I—7 X fafkiit s Fig.2 (a) Experimental and (b) analytical results of the
1.61 T L. BRI 3li8k 2 O BRGNS 52 L UT, trapped field 5, (r = 0) at the center of the bulk surface as a
function of the applied field 5,, using the solenoid— and
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Fig.3 Normalized B, profiles on the bulk surface for B,, =
5.00 T using the solenoid— and split—coil.
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Trapped field of 1.1 Tesla without flux jumps in an MgB, bulk during pulsed field magnetization

using a split coil with a soft iron yoke
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Fig. 1. Experimental setup for split coil with two yokes.
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Fig. 2. Applied pulsed field, B.,, dependence of the trapped field, B,, at
T~20 K using the split coil with two yokes, split coil without yoke and
solenoid coil with one yoke. B,, at 7,=13 K using the split coil with
two yokes is also shown.
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Fig. 3. Time dependence of local field, B,(f), at the center of the bulk
surface and the applied field, Be(7), (a) using the “solenoid coil with
one yoke” at 7,=20 K and B=2.20 T and (b) using the “split coil with
tow yokes” at 7.=13 K and B=1.61 T.
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Fig. 1 Temperature dependence of the field at the
center of the QMG® ring in each external field
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