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Effect of Tensile Strain on I. Degradation Characteristics in Bent
Externally Reinforced Bi-2223 Superconducting Tapes

/‘l\—]— )

Abstract— The influences of mixed strain mode
of bending-tension on the critical current, Ic in
externally reinforced Bi-2223 tapes and their
interaction were investigated in this study. A
test fixture which providing a mixed deformation
mode of bending-tension to HTS tapes has been
newly devised. When the total strain induced in
the tape in the mixed strain mode was expressed
by the superposition of the bending and tensile
strains, the irreversible strain for the critical
current degradation of Bi-2223 tapes increased,
as compared with the simple bending mode case. The I.
degradation at the region exceeding the irreversible
strain showed a medium between the simple bending
case and the simple tension case. As the initial bending
strain imparted increased, namely as the diameter of
mandrel adopted decreased, the apparent irreversible
strain in Bi-2223 tapes increased, but the increment
became smaller. As a result, it can be found that the
tension to be applied to bent Bi-2223 tapes during
cabling should be smaller, as the mandrel diameter
becomes smaller.

Key Words: Bi-2223/Ag tape, strain effect, mixed
strain mode, [. degradation.
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Fig. 2 Tllustrations of apparatus and fixtures
for tensile and bending tests of tapes.
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Fig. 4 Stress-strain curves of externally
reinforced Bi-2223 tapes at 77K.
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Fig. 5. I. degradation behavior in externally reinforced

Bi-2223 tapes in simple tensile mode.
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Fig. 6. I. degradation behavior in externally
reinforced Bi-2223 tapes in simple bending mode.
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Fig. 7. I. degradation behavior in externally
reinforced Bi-2223 tapes in mixed mode of
bending-tension of €,=0.4%.
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Fig. 9. I. degradation behavior in externally
reinforced Bi-2223 tapes in mixed mode of
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Table 1. Irreversible strain values on voltage tap separations at each initial bending strain.
Nominal bending strain Straght Bent region
region e o
Mandrel Eir. (b1, 26 im0, 76 lm(b.“ > >
&y, % diameter, Erir, % (at starting (at central (margin strain)
mm regions) region)
0.4 74.7 0.45 0.86 0.94 0.46
0.5 09.7 0.40 0.90 0.98 0.40
0.6 49.7 0.44 0.96 1.13 0.36
0.8 37.2 0.45 1.10 1.24 0.30
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