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Fabrication of MuIti—Layer High-T. Superconducting

Tapes by a Rolling Process
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Abstract

High-T. superconducting wire is very important element for the application of electrical power
systems. But it is very difficult to develope the long high-T. wire with excellent  properties.

BiSrCaCuO multi-layer tapes are fabricated by a rolling method and pressing

method sintered for

several step at 840°C. The critical current densities of 6: 37 filament multi-layer tapes slntgrmg 100

hours fabricated by the rolling method and pressing method are 1.3x10" A/er

55100 Afen.

and

The critical current densites of multi layer tapes made by rolling method are found to be better than

those fabricated by the powder-in-tube method and pressing process. As result

. the rolling method

is the best way to fabricated the multi-layer filament.
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Fig. 1 Cross section of Imm diameter

-layer superconductor wire.
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Table 1. Thickness of superconducting  tapes
. [abricated by rolling and pressing
method.
(5F9] mm)
15 4 91 4 637 4 1260 4
AN
HRE N TN S F ) P E P POl FE R Y
30A1%F10.270 [0.070 |0.260 0.090 10.250 10.080 10.270 10.120
60A17E10.205 10.070 [0.245 0.062 10.218 [0.082 [0.212 {0.050
BOAZE[0.200 [0.060 10.200 0.089 10.198 10.095 10.210 l0.070
10041 2F [0.182 [0.072 10.189 0.060 10.200 10.080 [0.190 0.052
12041 7F [0.180 [0.060 10.185 0.070 [0.180 10.060 [0.1%7 10.060
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Cross sections of single filament

superconductor tape with the cutting
direction.

(a) axis dircction (b) vertical direction
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Fig. 3. Cross scctions of 1260  filaments
superconductor  tape with the cutting
direction.
(a) axis direction (b) vertical direction
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Fig. 4.Critical current densites of pressing

tapes with different sintering time.

(a) single filament (b) 15 filaments (¢) 91
637 filaments

filaments (d)

filaments

I 4ol vbebd b
e 2dE
wodAjg Algke
A3 ol iel A
UTH 2 o] Fimis
2o HHEE A

ZAm Holiy

o A =

A )

oo 1

oly
~N
-

,
x
©

I gkol
o] g3}t
\'J 7‘” ’3_7

[e)3
=

m{o 2

]

*]?Ml ' —r‘:~
iro] rielgd e

¥ Hlo] L]

FURE
T Atk
Wkl Ao
LT A
222 5] o)

LEt

et

g] A ,?‘
e TAE (A=

2ol wet ghol 57

ﬂﬂ“ﬂﬁ

A 25
¢ gonn

Azhd il
EEEERERERPE W

1§ o ol—*

(e)

S A
GA A

L3

Ea g

o13to]

B o] I 5 2]
kA o}
A&

Az

2,

1260

603

A7l AR A58 2] Vol, 9, No. 6, July 1996.

14000

12000 4

: AZem*cm)

10000 4

8000 4

6000 o

4000 4

2000 1

single

15 filament
93 fitament
637 Alament
1260 tlament

20

critical current density (unit

K
il

Fig. 5.

g]

SEE
_9_

o MW oW oor 80

7] 13}

a5

=
]

o

to 10 rlo ¢
RIS lﬂ'

o
2
&
:i
ofy

P 60 9

sintering time (unit . hours)

Aol oA o)

W}
4

SE Y ARkl b

)

| A%
Ao 15 A (0 91 A (d) 637 A
1260 4

Critical current density

o

(a)
(e)
of rolling tapes
with different sintering time.

(a) single filament (b) 15 filaments (¢) 91
filaments (d) 637 filaments (e) 1260

filaments

ERIR
A) 2o
3

oA st e
el

A
T

o,
i
i
2

2
o
o

2ot oy

Lo

&
.
o)

SEERVEE
. ole & ol fm
A% o] g

_i

b
3
N

C
w2
4 In

L

oy
L

O i

i
Ho o
T
2 3

o
N
rjg
.
Lo

;>@
2

e .
1
o

o
x
2

b
®
L)
s

PLOZ oo
&

N
I
2
=
allm
o2
3
4
4 g

W

N
X
nsﬂ
o

w2} A
%“ﬂ4§ﬂah
W

7t

A

e dA 39 63746 A

Hrhg Wgol F7h:

}dﬂ'%ﬂﬁ%ﬂiﬂ 7t

2 24 e
A&
M o>

Jic
1o



Aul g3, olal 4,

o =) °

B =R 2 AASA 28717 AL 9 4. H. Sckine et al, "Fabrication of Bi(Pb)
3 A8l A Be dojd wgeE olgst N SrCaCu0  mono  and  multifilamentary

U e s B R e B B S - A

1~

Z
lo
i

superconductors and improvement in critical

o
-
C!

Ha AAgE 1 9 powder-in tube® I Z o)A - current density,” J. Appl. Phys., No, 66. pp.
Ol YT Mool w1} $raln Helw 2762 (1991).
Az el s o = glo] ol& mpyro i 3 =AM 5. M. Ucyama et al, "Microstructres and Je
3 9 2717 A ws &Aool At characteristics of Ag - sheathed Bi based
astelal of AR superconducting  wire,” J. Appl. Phvs., No.
30, L1384 (1991)

WP ol s 10950 % ePAd o) e et 6. P. Haldar ct al., "Transport critical current

17 Slmn) A 9lo] olake] S8 mle L 1 densities of silver clad Bi Ph-Sr-Ca Cu O

tapes  at  liquid  helium  and  hyvdrogen
Appl. Phys. Lett., No. 61, pp.

"

temperature,

5. 812 23 604 (1992).
7. G. A, Whitlow et al., "High current density

1. V. Selamanickam, ¢t al., “Fabrication of Bi-Sr Ca-Cu-O superconductor wires pro-
(Bi,Pb):Sr:CaxCusOro tapes by a tubular wire duced by hot isostatic pressing,” Supercond.
process,” Supercond. Sci. Technol, No., pp. Sci. Technol, No. -, pp. 353354 (1991,
587-590 (1995). 8. Kozo Osamura ct al, "Work instability and

2. H. Maeda et al, "A new high-T. oxide its influcnce on the ceritical current density
supercondictor without a rare earth clement.” of silver sheathed Bi2223 tapes,” Supercond.
J. Appl. Phys., No. 72, pp. 209 (1988). Sci. Technol, No. 5, pp. 1 6 (19492).

3. C. J. Kim et al, "Texture formation in 9. HRIv] 9] 391 Fel el v dol A "a‘”,-’i\",
PbBiSrCaCuO bulk superconductor, j. Mater. of W BiAl = M Qe elAl=A " et
Sci. Lett.,, No. 9, pp. 774 (1990). Q7183 Vol 43, No. 6, pp. 958 ‘)()1 l()‘M

REESTE

Awz)

EL XS
19654 12¢1 5904 Jumxl 29 dn)
149

Bt ol Avlg bt el

|

1966+1 1290 54 1992 W Eheta
a7 ghat 9l 19999 B st o)
Sl 1w Eieh 19944 8
AodEdshe ek o)zt )
44,

Gual 29
Folakel Avleata E3lelab, 4

AR s ekel et g,

ERD! EE L

197350 19 1094, 19%y g st 1951 12%!_ DAY 9B ARG
sl A7ty 29 44§ gy doAEEt S v sy
A7) gkt Ak, 41%%}5%:

AR, 198541 ok
ol AR R OH YN 1y Tk
CNRS(E=# A~ rglapshed o) ol gl
19895 - A&y "))

R
e,

604



