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Bending Strain Dependence of the Critical Current in Externally—reinforced
Bi—2223 Tapes with Different Hermeticity under pressurized Liquid Nitrogen
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Abstract

The critical current degradation behaviors of multifilamentary Bi-2223 superconducting tapes under
pressurized liquid nitrogen were investigated using a r-shaped sample holder which gives a series of
bending strains to tape. Three kinds of externally-reinforced Bi-2223 tapes with different hermeticity
were used as samples. The tape with the thicker reinforcement layer had a better bending strain
tolerance of I, but when the bending strain was calculated at the outermost filament, the I.
degradation behavior became identical. For all samples, Lo decreased with the increase of applied
pressure, but the I. degradation behavior with bending strain at each pressure level was similar.
Furthermore, after depressurization from 1 MPa to atmospheric pressure, I. was completely recovered
to its initial values. When the samples were warmed up to room temperature after pressurization tests,
the ballooning damage occurred at lower bending strain regions. The region where ballooning was
observed was identical to the one where the significant I. degradation occurred.
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External reinforcements

(a) ERT tape

(c) BST?2 tape

Bi-22238]o] L o] W Wk
1. Cross-sectional views of Bi-2223 tapes.

ag 1.
Fig.

x 1. Bi-2223 ®o] = 9] A},
Table 1. Specifications of Bi-2223 tapes.

ERT HST1 HST2
Dimension {mm) 42%03 42x038 | 42x0.38
L at 77K (&) 133 133 155
Reinforcement material | Stainless steel Brass Brass
Reinforcement 40 80 80
thickness (um)
Multi-filament  bundle 0.19 0.19 0.1%
layer thickness (mm)
Hermetic Sealing None One side | Both sides

Bi-2223 tape p-shaped

mandrel

(a) A sample holder which gives a series of

bendmg strains to Bi- 2223 tapes
> "‘“‘] .

(b) View of the cover assembly of cryostat for
pressurization test of LNy

a3 2. 7F LN23H A L~ #AY) 4§ 3.
Fig. 2. Devices used to measure L-¢, relationship

under pressurized LNo.
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Fig. 4. I. degradation behaviors in Bi-2223
tapes during pressurization tests.
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Fig. 5. Cross-sectional view of ERT tape at
€,=0 % after pressurization test.
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