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Fabrication of Nb3Sn superconducting wire
from large billet stage
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Abstract - A key technology for
achieving commercial Nb3Sn super-
conducting wires may be driven from
fabrication process of big-scale billets.
There was no breakage in the strand
that was constituted with annealed

sub-element. It was need that billet had
to treat HIP because of remove of voids
and good contact between Cu and Nb
filaments. Ta wound sheet was better
than Ta tube for barrier in the strand.
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Table 1. Specification of billet elements
= Ay AA
W Tegws [ 47 1GC
Cu 57.5 % 194 mm 53 %
Nb-Ta 21.9 % 7.0 mm 26 %
Sn 20.5 % 21 % 21 %




194 mm dia.

Fig. 1. Design of sub-element billet
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Table 2. Specification of strands with two

types of barriers.

Nb tube Ta tube
strand $17 35 mm 25 mm
strand W74 22 mm 17mm
Barrier §72 21 mm 16 mn
Barrier W74 20 mm 15 mm
sub-element A7 | 3.15 mm 2.4 mn
sub-element ¥ 19 19
spacer ¥ 6 6
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2. The strand assembled with 19
sub-elements, 6 spacers, Ta barrier
tube and stabilizer Cu tube.
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Fig. 3. The variation of hardness of

sub-elements that worked differently.
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Fig. 4. Schematic diagram of
deformation during drawing process.

ot

T3 strandE FYsho
i strand ¥TFE E3)
7—‘?7} 4= FHol
Qoo AR o8] sub-ele
Atolofl ze]lm b Ay
Atole} @ o] Eapsted T4 A
kv 1; bl vl A ?ﬂ’z}o]
0

Ao

ol

JPLFIF

}..

o ohjer Rxel ﬂ%éﬂ
o] WA =Y.

r>>

Fig. 5. Breakage wire due to penetration
of oil during drawing process.
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