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Abstract: For the practical application of a YBCO superconductor bulk, the superconductor bulk magnet with high magnetic
field on a large area surface should be fabricated. To make this, YBCO single crystal bulks with fine Y,BaCuOs(Y211)
particles have been prepared by the top-seed melt growth(TSMG) method with YBa,CusOy, Y,0;, and CeO, mixing
precursor. By using Y,O; instead of Y,BaCuOs as precursor, the manufacturing process became simpler and more
economical. The microstructures, trapped field and critical current density of the various conditioned YBCO bulks have been

observed, analyzed and measured. The different characteristic values of the several samples have been analyzed from the

viewpoint of their microstructures. We have developed a 8x12 cm size superconductor bulk magnet, up to 3 T class, by using

the 4 T class-high field superconducting magnetizer and confirmed the applicability of the transmission level circuit breakers
by measuring the strength and speed of the superconductor bulk magnet actuator.

Keywords: YBa,Cu3Oy, Single crystal, Superconductor bulk magnet

ZRAE EI A 72 2 HAS AR
EAlg 7ee Adoz st ARplent YE 7]

P

P2

ol
R g

IrJm ek mjo

>~ 9_>L

=

S
b}
o

oo

ofo

ol
ol

Mr o
9
u
Kl
qz
o
N
l:‘
1
N
-
B=)
ch
fol
13}
Nd
)
rlu
N T
X

a. Corresponding author; schan@kepco.co.kr

Copyright ©2015 KIEEME. All rights reserved.

This is an Open-Access article distributed under the terms of the Creative Commons
Attribution  Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

WplEd WE
caE CERIE LTSS

YBCO 12 AM & B0l UALE ofzjolA 9%
Apge mEste] TAPES 2 WAt 0] §7] YshA

=
© YBasCusO«(Y123) 2= S22 ol APY 144



A7) AAA 53] =7A, A28A ATE pp. 450-455, 2015 74

= YzBaCuO5(Y211) H]
A @51 thgog Bateo] 9]
5755 424E °f

& U2 38 TEOIA] L e
H, 27 % Ak _1'__01:0“}\1 7127} El% 2AE @24 A
2ol gt 2] A7} o] FofR| L et 71E9] Al
Zepdo] ool Alxd @Al s o] 3ok,
Az v]&HoA FAdo] =ow, g gito] &olgh
Aol tigh A7 218 Fojt. 7]E YBCO 112
2 dAA AR= TSMG (top seed melt

growth) [1], infiltration method [2,3], QMG (quench
and melt growth) [4], PMP (powder melt process)
[6] ¥R 5ol o]&&o] FiL, o] oA TSMGHo| &
23 302 Qlstol JPF de] ALGE T gloLt o] u
e 2AE AN EME AXAE Y,BaCuOs
o] oAt SHAIE 7HAIW 32719 YBaxCusOx4
Y2BaCuOs AA] 282 AMEsh7] ol AEE7F
#0) o] 9oy ne AFE BARY AR WS
Agtste @47F =il gtk Y;BaCuOs9] tlA|st Al7]
AAZYEH 0 2 infiltration methodo] ¢l out & A
ol vls Aav|gat 374 HollA &&/do] Hoix|
- Seed SH0IN 275 TAel S4o] AstElL TS
zk=tt. Y,BaCuOs/BaCuQ,/Cu0 H 1A 2&-S AEsh=
PMPYH 2 Al 5742 &o]st YyBaCuOss o] &
o2 A|zy]go] Yo l E=BRE A=

= AolM = 54 ¥ BAdE A=
ne 2dE G2 AXPRS FYe) 5 7120 7
LE]H SLMG W [6,7]9] &/ A W2 ¥g)
AlZ1aL FAMA e A9ste] JiAE WS g
5HPTH A2 249 0.9Y,03 + 2.4BaCu0; + CuO &
A3} SmBay,Cus0, EAMS 0] 835t TORLQHAIH O 2
AME BARS MAsty oM REe} FHEEA Bt
£ ol e Alagtel A ulmstel e A4
= AR ARYE S AAISHL Al xst @AA 2 o]&-5t
of 3T ol 1AM E 2= 24 HAAAL} o] &
8% 2T 25|12 FHlokn Auke A SR 3

i
=

|‘~I |~

2. M8 uy
YBa,Cus0xy ©Z2A ARE st x7] BY

2 rlo

=
O 0.5%2] CeO,7t A7H A& AR
HS ZHZF5em X5 em & 8 cm X 8 cm9]

Y1.8Baz 4Cus 40

g}, o e

WA 5

451

(b)
v

Furnace temperature

distribution

Furnace temperature
distribution

Green compact

Fig. 1. Schematic of temperature distribution in the furnace. ((a)

general furnace, (b) modified furnace).

Fig. 2. Top view of superconductor fabricated by Y123+0.4Y211
precursor. (a) without temperature gradient and (b) with temperature

gradient.
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Fig. 3. Heat-treatment schedule and microstructure of Y123+0.4
mol Y211+1% CeO, superconductor fabricated by top-seeded
MTG method.
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Fig. 4. Heat-treatment schedule and microstructure of Y123+0.3
mol Y211+1% CeO, superconductor fabricated by top-seeded

MTG method.
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Fig. 5. Critical current density measured by MPMS.
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Fig. 6. External view of cryogenic vessel attached YBCO bulk and
cooling time to 18 K.
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Fig. 7. Magnetization of superconductor bulk(left) and measurement
of trapped magnetic field(right) by using 2 T class magnetizer.
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Fig. 8. Trapped magnetic field measured on the surface of cryogenic

vessel.
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