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Fabrication of Cu Stabilized Nb-Ti Superconducting
Wire and Their Electro-magnetic Properties
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AAAFUEE JelfE Nb-Ti &4 2 oA 24=HAE A2 & & AU

Abstract

After making the Cu/Nb-Ti composite billets with stabilizer of OFHC Cu matrix,
single and multi Nb-Ti superconducting wires were fabricated by processes of indirect
hot extrusion and repeated cycle of drawing and heat-treatment. Due to their structure
observation, it was confirmed that the Cu/Nb-Ti composite wire was cold worked
homogeneously for single filament wire, while some inhomogenous region was observed
for the filament of multi filament wire. Critical currents for short straight samples
processed various thermomechanical treatments were measured by using 4-terminal
method in magnetic fields at 4.2K. According to this, it was confirmed that the critical
current density was improved for the sample heavily cold worked and heat-treated for
long time. Consequently, We could fabricate single and multi Nb-Ti superconducting
wire with critical current densities of 4 x 10° A/cm® and 2 x 10° A/cm?’, respectively at
5T, 4.2K.
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Billet 2%

Single-NbTi/Cu: # 50mm($19.3mm)
Multi- NbTi/Cu: # 50mm($ 3mm)

l
Billet &

Pre-heating : 600TC, 60min,
ot&dl : 10 ($50 mm — $15.8 mm)

QA g: 4158 = #5
§ |

AN (HT1)
400¢, 10h or 100h

fad: 45> 43.613 |

HT2

[ﬂ M : $3.613 i2.61ﬂ

HT3

[ﬂ A : $2.610.— $0.286 |
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Fig. 1 Flow chart of cold working and
heat-treatment for fabrication

of superconducting wire
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Table 1 Specifications of the Cu/Nb-

Ti composite billet which was
designed and fabricated in
this study.
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Fig. 2 Block diagram of critical curre-
nt measurement in magnetic
fields at 4.2K.
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Fig. 3 Configurations and cross sec—
tional view of billet before or
on extrusion.
(a)billet after

welding,

electron beam

(b)configuration of billet at ext-
rusion,

(c)cross sectional view of billet
at extrusion.
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Fig. 4 Cross sectional view of single
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Fig. 5 Current-voltage characteristic of
single filament wire(¢ 0.665mm)
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