49 7 2000 7
1000-3290 2000 49 07 1356-06

ACTA PHYSICA SINICA

Vol.49 No.7 July 2000
(©2000 Chin. Phys. Soc.

YzBaCll()s

1999 10 21

Y-211

YBCO

YBCO 6.2 g cm’

30K 0.6T Je

Y-211
Y-211

PACC 7460G

YBCO

Cu-O
. PMP
MTG QMG
LPP

YBCO

1.23X10° A em?.

*
2 3 3 3
750021
102413
100080
11 28
211
70 K 2T J. 1.35 % 10*
Y-211
Y-211
1:0.5
Je
1—5
6—9 )
Wang ! Y-211
YBCO
Jo . 2 Y, ,Nd,Ba,Cus
O; -, Nd Y Nd-
Ba2CU307 -y
NdBaz CU307 -y
YBCO
NdBCO
NdBCO
. Murakami 3
QMG MPMG Y-123
Y-211

Y-123 J.



7 Y,BaCuOs YBCO 1357
Sengupta 4 J. YBCO
J. MgO  ab
. Lee 3
LPP Y-123 ¢
Y-211 925
5h
6.2 g cm’
Je
1030C 1015 30 min
Je 9957 1—3T h
YBCO 930C
MTG 60—100C h 550
Y211 YBCO 10h ,
Y-211 101.3
kPa 500—600C
80—100 h
SEM
2.4 J.
2
3mmX3mmX1
2.1 YBCO mm
Y205 BaCO; GuO Y:Ba:Cu 1 T.=91.5K AT.<1K
=1:2:3  2:1:1
3 VSM 10
24—30h 30K —5—+45T
123 900C 920C 940C . 5 3
123 . 211
900C 925C 950C 211 4 5
211 0.002 o
R B Y " e 0 A
-0.002 —
2.2
0004 -
Y-123 Y211 1:0.4 1: 0.0
0.5 1:0.6 1:0.7 Y-123 Y,0, 1: go‘mg_ .
0.4 70—90 ool
kel cm? 20 mm
6—10 mm 1# 2% 3# R THH
-0.014 IR R R
4 # 5 # -0.016
2.3 YBCO
1 795.8 A m T,

MgO



49

30K

10

B/T

J. BT =]. B
50 K 70 K
1.35X10* A em?

70 K

70K 2T

1358

=
X e )
QR N
] 1 =77\ I ]
N o > \ .
- {
m 1 *\ \LKI \ *w
= © Tf;;w/
m o g & n\kb\b\\w\ W.M,\V\A\\x;
: ] aN\\W7a
N m N 7_~ // T | @k ,\k\ -
g . 3 /2
~ ! A\
T o 1 | | |
" ! n 2 bl S ha < n
o N J_ < = = P o S = =
< 2m (o muL 07) /W (wo,muwa 01 )/ W
o
<
O 4 ©
J\Pl,y ol
— Aﬂﬁ Al ]
FI % t 4 W
/ i.;n, 1 i
TR IR | ]
\\\ 1 \.\\ A\ ,,,/ /w,/n \i, /Wy ] ]
ﬂm\\ P e S
NN 74 .
\ AU o \ <
ARRREIIS :
¢4 ¢ N e A/ 2
b A , / \i\\;\ M
L 3
=
_ _ ! !
w0 2 n < “ < " )
- s < 7 T -
(qwo/mw2 f )/ W « (W, mws 01 )/ JY
[ + m

20AM
3d

J
Bean Model
Jo =

3.1

AM



1359

YBCO

Y, BaCuOs

5 o
-1 <+
\\\\- S ~ \
A
*\ 1\ \\ v\ w_ B szl
*\ _.\ \\ L\ ! e nw
7 " =~
/ _,\ \ \. AH o )
i ) ]
Py I
foowo s P
VA / | e
S [ b 2
4 )
/] i
. S
" =) %) =) b
R e *
(mov 01)/°f
b o
s
ey
s Yo |
' 4 \« $

.
1
1
10K

(/v O1)/°1

/|

/
\ |
/

¥

7
[/

e SN

\K

/

\ [ /
S g
/
e
A:..!/.{ ' o
= ~ v “ -
- = = e =

0.9%,

0.7%

(v, 00)/°f

0.5 f\\a\\&‘

0.31

S = w.
- =} <
(FW0/¥ 01)/°f

70 K

30K

Y-211

2

1—5 10 11

11.

3.2 SEM

SEM

ab

YBCO

Y-211

211

Y-123

211

200 nm

Y-211

3

123

Y-211

Y-211

12

10

Y-123



1360

49

10

1.

0.6T

11

Je
Vi Vi
d Je Y-211
. Y-211 Y-123
VSM YBCO
30K
Jo  1.23X10°A cm? 70 K

w

12 211
2T Je 1.35x10* A cm?
2.SEM Y-211
Y-211 200 nm
Je 211
. Y-211
1:0.5 .

Z.L.Wang A.Goyal D.M. Kroeger Phys. Rev. B47 1993
3347 5373.
Yu-tao Xing et al. Abstract for Proceedings of Materials Sym-
posium 98 in China Chinese Materials Research Society Bei-
jing 1998 p.219 in Chinese 98

1998 219

M. Murakami M. Morita Jpn. J. Appl. Phys. 128 1989
1.399.

S.Sengupta et al. J.Appl.Phys. 81 1997 7369.

D. F. Lee V. Selvamanickam K. Salama Physica C202
1992 83.

N. P. Shabanova A.I.Golovashkin E.V.Pechen et al. Physi-

ca C235—240 1994 1355.



7 Y,BaCuOs YBCO 1361

7 Y. Kazumata S. Okayasu H. Kumakura et al. Physica 10 Yurong Cai et al. Cryogenics and Superconductivity 4
C235—240 1994 2825. 1998 25 in Chinese 4 1998
J. Wiesner et al. Physica C235—240 1994 2971. 25 .
Y.Ren R.Weinstein R.P.Sawh et al. Physica C282—287 11 S.Lee T. Ako H. Suematsu et al. Appl. Phys. Lett. 73
1997 2301. 1998  3566.

STUDY ON THE TECHNOLOGY AND PROPERTY FOR Y,BaCuQOs

PARTICLES ARTIFICIAL DOPING TO OBTAIN SINGLE-CRYSTAL
DOMAIN MELT-TEXTURED YBCO BULK SUPERCONDUCTOR "

SHA JIAN-JUN*  YAO ZHONG-WEN' YU JIN-NAN® YU GANG®
LUO JIN-HAN®  WEN HAILHU®  YANG WAN-LI® LI SHI-LIANG®

* Department of Physics and Electronic Information Engineering Ningxia University Yinchuan 750021 China
b China Institute of Atomic Energy Beijing 102413 China
Institute of Physics Chinese Academy of Sciences Beijing 100080 China

Received 21 October 1999  revised manuscript received 28 November 1999

ABSTRACT

This paper describes the method of artificial doping Y-211 phase and melt-textured growth with a top-seeded tech-
nique to prepare the quasi-single crystal domain YBCO bulk materials with various Y-211 particle contents. The specimens
obtained have high density more than 6.2 g em® and good mechanical toughness. The J . of specimens reaches 1.23 X
10° A cm?® under 0.6T at 30 K and 1.35%x10* A cm? under 2 T at 70 K. The scanning electron microscope observation of
specimens indicates that Y-211 particles can improve the quality of melt-textured YBCO superconductor and reduce the
microcrack of specimens. Combining the microstructures with |, measurements shows that the smaller the particle size the
more homogeneous the particle distribution the higher the pinning effectiveness. The best ratio of Y-123 to Y-211 for the

superconductor specimens is 1:0.5 in moles in which the Y-211 particles are uniformly distributed and their size is about

200 nm.
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