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Microstructures and Superconducting Properties of Silver-Doped
(Nd,Eu,Gd)-Ba-Cu-O Superconductor

SAITOH Takashi, KUWASHIMA Takayuki, MIRYALA Muralidhar,
SAKAI Naomichi and MURAKAMI Masato

We examined microstructure and superconducting properties of melt-processed (Nd,Eu,Gd)-Ba-
Cu-O composite bulks. We prepared (Nd,Eu,Gd)BaZCu:SOy (NEG123) pellets of 22mm diameter and
9mm thickness with 10 mole% (Nd,Eu,Gd),BaCuO, (NEG211), 0.5 mole% Pt, and various amounts
of Ag ranging from 0 to 50 wt% using the oxygen-controlled-melt-growth (OCMG) process. The
irreversibillity field increased with Ag content up to 30 wt%, the magnetization loop was open at 77K
and 7T. In the sample with 30 wt% Ag, a large critical current density of 8000 A/cm? was recorded

even at 7T and 77K for fields applied parallel to the c-axis.
key words: (Nd,Eu,Gd)-Ba-Cu-O, Superconductor, M elt-processing

Nd-Fe-B
0.5T 2t
1.5 2.0T

4.2K

77K 3T
() 10°A cme 3T

103



RE-Ba,-Cu,-O,
(RE123)
RE123 RE123

RE'123
RE123

OCMG 12
O, Ndi23 Nd
(Nd,Sm,Eu,Gd)
RE-RE’ )-Ba,-Cu,-O,

Nd-Ba,-Cu,-

RE-RE’)-Ba,-Cu,-O,
()

Nd,Eu,Gd)-Ba-Cu-O 57

Nd,Eu,Gd)-Ba-Cu-O

NEG
NdBa,Cu,O, (Nd123), EuBa,Cu,0, (Eu123),
GdBa,Cu,O, (Gd123) 3
(Nd, ,,.Eu, ,,,Gd, ;,)Ba,Cu.O, NEG123)
50MPa 890 -920
0.1%0,-Ar 24
3 NEG123
Nd,Ba,Cu,0O,_(Nd422), Eu,BaCuO _(Eu211),
Gd,BaCuO_(Gd211) 3
(Ndo.es'Euo.se’Gdo.ee)
BaCuO, NEG-211) 920
0.1%0,-Ar NEG211
NEG123 10mole% NEG211 0.5mole%
(Pt) (Ag) 0-50wt%
(T,)
(DTA)
25mm
(CIP) 200MPa
OCMG 1
Nd123 L.
T +10
MgO
5mmx 5mmx 1mm
550 250 -0.33
/hour

104

A
Tmax
_.QOOOC . Toac- 50 °C
o ; 3 0.5°C/
gl /i
AN s i
g P ! ;
= . ' 0.1%0,-Ar
3h lh. 0,5h J 100h 3h >
Time [hour]
1
EPMA
SQUID: Quantum Design T
J-B
J-B
Bean
Ag
Ag NEG123 T_ Ag
T, Ag
0wth T, 20
Ag
Tm
T
Ag NEG123 Eu Gd
NEG123
3 OCMG NEG123
(@ Ag Owth (b) 30wth (c) 40wtk
Ag 30wt%
40wt%
Nd123
Ag
Ag
Ag
T, Ag
MgO



Temperature [°C ]

(Nd,Eu,Gd)-Ba-Cu-0

990_""l""l""l""l""l""_
t ]
985 NEG123-10mol% NEG211 7 4 Ag 30wtk
[ 0.1%0, -Ar ] T
980 5 ¢
] 90K 1 2K Ag
975} ; 30wt OCMG
: ] 211 Ag
970F 3
5 ] 5 Ag 0 30wt
965 ] Ag 30wt
[ ] J, 3T 4T
955F ] J,
: ] J,
NI I S A B A B
95OO 10 20 30 40 50 60 Ag
Ag content [wt%]
2 Ag NEG123
L L L ]
¥ 0.0% .
b L .
Owt% = D2 Ag content 7]
= —— OWt% ]
O 04'_ —s— 10wt% ]
2 —— 20Wt% ]
- i —a— 30Wt% ]
= -0.6 7
Q 3 -
g -0.8[ 7
S i ]
Z '1.0 -
I I SRS S (S T N T S
20 40 60 80 100 120
(b) Temperature [K]
" Ag 30wt%
4 Ag
LN i AR AR AR RARAN RARAS RARAN ALY RARLS ML) IMLLRE LEALE MRLS AL
Ag Ag
3 0wt% | E
(\,l_|4oooo- -
g F ¥
L - T
< " I
— 20000 s
:....I....I...I....I....I....I.. :E....l....l........;....l....l....'
0

S

105

2 4 6 0 2 4

B[T]



4 EPMA
6 Ag20wth
Ag
123
JC
Ag NEG123
T, 20
30wt%
Ag
Ag 30wt%
Ag

J,  8000A/cm?

EPMA

Ag

Ba

Ag

6 Ag20wth

Cu
OCMG

10wt%

Ag

7K 7T

106

1) S.I.Yoo, N. Sakai, H. Takaichi, T. Higuchi and
M. Murakami, Appl. Phys. Lett 65 (1994) 633.

2) M. Murakami, S.I. Yoo, T. Higuchi, N. Sakai, J. Weltz,
N. Koshizuka and S. Tanaka, Jpn. J. Appl. Phys. 33
(1994) L715

3) T. Saitoh, K. Segawa, K. Kamada, N. Sakai, T. Segawa,
S.I. Yoo and M. Murakami, Physica C 288 (1997) 141-
147

4) T. Saitoh, K. Kamada, K. Iida, N. Sakai and M.
Murakami, Advances in Superconductivity XII,(1999)
461

5) Murakami M, Sakai N, Higuchi T and Yoo S.I.,
Supercond. Sci. Tec. 9(1996) 1015-1032

6) M. Muralidhar and M. Murakami, Physica C357

(2001) 657
7) M. Muralidhar, T. Miyamoto and M. Murakami,
Supercond. Sci. Tec. 13 (2000) 756



