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Critical Current Properties of Bi-2223/Ag tapes with respect to axial Strain
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Abstract

In this study, we fabricated Bi-2223/Ag high temperature superconducting tapes using PIT
(Powder-In-Tube) process to apply the superconducting magnet, cable and etc. It is inevitable to
deform the superconducting tapes with axial strain for application. Therefore, for the characterization of
the strain sensitivity of the superconducting properties, the degradation of Bi-2223/Ag tapes due to
axial strain were investigated by measuring the critical current as a function of applied tension strain
and external magnetic field. The critical current of Bi-2223/Ag tapes were decreased slightly up to 0.
3~04 % applied strain but, drastically decreased more than these strains. Superconducting filament
cores consisted of brittle ceramic fibers were broken easily by the large strain and current path were
decreased simultaneously.
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Fig. 3 Comparisons of strain~Ic for pure Ag and
alloy sheath Bi-2223/Ag HTS tapes. (a)
37 filaments, (b) 19 filaments.
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Fig. 4 The effect of number of filaments in the
strain-Ic measurement.
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Fig. 5 The normalized critical current versus
axial strain strains measured at different
temperature (77, 4.2 K) and magnetic
field(B=0, 1 T).
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Fig. 6 Fracture propagation between the
superconducting filaments of 19
filamentary tapes.

4. HE

Bi-2223/Ag 122 = HAE Axdo ¥HQ
7t AARF 54E HrERed dg g 2
FE ¢ F AU
1. Y80 I7EFE JARFE
03~04 % HIPENAE dAAF

€ 7H9AY 54 Jdehudc
2. €2 AN2Eg FF A28 AHEEHAS A W
FE] dF 54 Adrt AU dEFs}
HETE JARF Ay FHs A
3 A% % 2xE ety ¥YgEd BE dAA
FHE S HT S S ¢ AN

Hetaig e
CECNEE

e

4. WYl o3 A=A TAY HAZEL ¥
FHE AHdE & F AN

3o 2¥

1] 4%, 3% “PITH 9% 24~ Bi-2223
TE2AE FHAA AL 20008 F=FH7AH
ANy 2AZ/APA AEATI AT
ed3 =83, Vol 1, pp IX - XV, 2000

[2] &&=, 2484, 35S, A, oz, 34
g #9494, #744, 7133 ©E Bi-2223
LLxAE A gAAF B AFEA"



(31

(4]

(5]

(61

(7]

{8

2000d @S H7IAAARGRE AR/
HEA7E EATeds =831, Vol 1,
ppl9-22, 2000

HEY, A7), Gy, F2E, Aoy ny
=, oA, d%%F, 244, “Twisting®
Bi-2223 A9 Az, vAdzz #F 2 AA
54 37V, HAIARAREGS=EA], Voll3,
No.3, pp241-246, 2000

K. Katagiri, H.S. Shin, Y. Shoji, N. Ebisawa,
K. Watanabe, K. Noto, T. Okada, M.
Hiraoka and S. Yuya, “Tensile
strain/transverse compresive stress
dependence of critical current in
Ag-sheathed Bi(2212) 7-core superconducting
wires” Cryogenics, Vol. 36, pp491-494, 1996
N. Vasanthamohan, JP. Singh and KA.
Lubke, “Strain tolerance of Ag-sheathed
BSCCO(2223) superconductors with various
geometrical configurations”, Supercon. Sci.
Tech., Vol. 11, pp584-589, 1998

B. ten Haken, A. Godeke, H.J. Schuver and
H.J.ten Kate, “Descriptive model for the
critical current as a function of axial strain
in Bi-2212/Ag wires”, IEEE Trans. Mag.,
Vol. 32, No. 4, pp2720-2723, 1996

B.ten Haken, A. Godeke, H.J. ten Kate, “The
influence of compresive and tensile axial
strain on the critical properties of Nb3Sn
conductors” IEEE Trans. App. Supercon.,
Vol5, No.2, 1995

M. Rabara, N. Sekimura, H. Kitaguchi, P.
Kovac, K. Demachi and K. Miya, “Tensile
properties and probability of filament fracture
in Bi-2223 superconducting tapes” Supercon.
Sci. Tech., Vol. 12, ppl129-1133, 1999

73

A71ARAA R %8 =82 Vol. 14, No. 1, January 2001,



