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Mechanical Characteristics of Bi—2223 Wire
for High—-Tc Superconducting Cable
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Abstract

Bi-2223 superconductor is known as one of the candidates for practical superconducting wires.
Ag-sheathed Bi-2223 superconducting wires were fabricated using the powder-in-tube(PIT) method.
When the 19-filaments wire was immersed in liquid nitrogen(77K), maximum critical current density Jc
of 62 A/mm’ at 0T was achieved. The critical current density has been shown to depend on the
mechanical properties such as tensile stress and bending strain in Ag-sheathed Bi-2223
superconducting wires. The tensile strain for Jc degradation onset was in the range of 0.12~0.3%. In
the case of 19-filaments wire, the bending strain is estimated to be smaller than 0.3% for the
reasonable Jc value. The observed degradation of the critical current density due to strain effect is
inevitable and can be attributed to the formation of microcracks within the superconducting core.
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E 1. WeldE9 parameters
Table 1. Various parameters of filaments
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O =74 z 2493 | Ag ¥ &
2
(um) | (#m) | (mm?
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19 22 3K7 0.1313 4.79
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Fig. 8. Tensile strain dependence of critical
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Fig. 9. Bending strain vs. critical current

1032

density characteristics of wires



g7t 03%ANAd FYS 7HEA @& AEe 80%,
05%AME 70%2 A AYH prE vehdc
oetx oA MY TR FY99 WS T
7= Ao,

23 1090 194 AAe FY&3 nge] BAE
veldth A3 de] A$ nge HAA W4 0334
V/em<E<33xV/emellA FA3Act. 194 AAY
FY ol U HPAHNAF ng |AE HHRY
AA9 n#te FYLS 1A &g 94 17548 %]
I, Y& 01%] < 158 Jeldig FY& 05%
dre o 9o AAE vebdct, FHE A ¢
ARFUES) nge v 2, 0.06%lHAME ¢
AXFI=S 3= A5 gAY nge 2%
7} ARk ngte e Ao @Yo &3 u
2% Ayl o3 el A ol 2
F2RE 12 2ME AAe JAH AN &
AdAR o MARe §8¢ © AHHl,
Z2AE AAd AdFEHe 7HHAE A 2L 2H
=4 84 g WYL 43, wA =34 7d
co] s YAAFUE EBAgo] AY FAH
2(Ag)9 EXAE YeElYA € Ro2 ARHAY.

20

Bi-2223

n-value

5 -
o 19-filaments
0 FO I SU B NP
0.0 0.1 02 03 0.4 05
Bending Strain [%)]

23 10. 194 MAe FY&7 ngte] wA
Fig. 10. The relation between bending strain
and n-value of 19-filaments wire

4 4 &

1033

ANAR ARG =EA Volll, No.ll, November 198,

A

1..

£ a7 YF 2AE Cabled) EMEZ A}
£% Bi-2223 23AE AAd 4 QAL 7o
714 $¥e FAENG B 479 dAE 89
4 ohe-o 2o

1) Bi-2223 4% 94 AAY 154 @AA9 ¢
AXRFLEE 13[A/mm’]x, 23

dAEE A4E S2AA/mMmIE g9 e 9A
AFLAE 54& el

2) Bi-2223 2% AAE 3R o)
F o) #ase A% dehid, e A=Y
F4 & 39 FUA Qohe Aruc 58
A AAE A AARF Lol F&7 2 ve
stk

dAA

3) Bi-2223 2AE 194 AAe 4 ARG &
8} vlgo] Wob 71AA &4 FAo] o FA et
stk

4) Bi-2223 3= A A& U@ JAA
FUE EA4E B, vad ANEdME A W
37 HolA] kAT, gL oF 0.12%°0A4, 1942
oF 0.3%MAH AAMFEEE FH3A A3, &
Agol 1%0]%3e] S A e 34
Haut

2 E [e]
;ﬂ*rr‘-T A=y

5) Bi-2223 23 %= AAS FP&o dd JAAF
4= 54& 29, 242 01%4H 2484 24
AT, 1942 03%eN HPyHez PP ¥ X
A

dAte 2

B =R 19974 ¥IHEVEATDS) FRAA
SEEIEEEREEETEY
3 ) fal

i
1. H. Kamerligh Onnes, commun, phys. lab.
Leiden, 1226, 124C, 1911.

2. E. B. Forsyth, "The High Voltage Design of
Superconducting Power Transmission System”,
IEEE Trans. Elect. Insul, EI-6, pp.7-16, 1990.

R. G. Surrlock, "A Brief History
cryogenic”, Vol

3. of

Cryogenic, 30. pp.483-500,



a

1990.

FAEREE, "BENET HmsEs BB
B, BEESRMHE] 55, 192 3%, 1985,
Toshikazu Shibata et al, "2 @ HN
T=T N AT LOBB, KETHE Vol
33, No. 3, 1998.

. J .G. Bednorz and K. A. Muller, "Possible
High-Tc superconductivity in the
La-Ba-Cu-O System” Z. Physics, B-
Condensed Material, Vol. 64, pp.189-193,
1986.

. V. beilin, M. Shieber, Y. Yaroslavsky, L
Sosonkin, H. Hermin, L. Ben-Dor, anhd J.

L
i

245 Aol #4 Bi-223 MAY——A%7, 294, 444, B4

1034

8.

9.

Greenberg. "Fabrication and Characterization
of HTSC Bi(Pb)SrCaCuQ 2223 Precursor
Powders, Wires and Tapers. IEEE Trans,
on Appl. Superconductivity. 5(2). 1995.

Bl B—. et al, “66kVAR SiEEHEEr—7 0
o BARE” (KIB T&. Vol 33, No. 3 pp 137-144.
1998,

T. Shibata, J. Fujikami, S. Isojima, K. Sato,
H. Ishii, T. Hara, "Development of 3-phase
1kV class high Tc superconducting power
cable prototype, Advances supercon-
ductivity VI, Springer-Verlag, Tokyo 1303
(1996)

in



