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Manufacturing technology and R&D status of high temperature
superconducting wire
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Abstract

The development of high performance HTS wire is a key factor for various electrical applications of
coils and cables. The purpose of this paper is to review and consider the main manufacturing
technologies of HTS wire and its current status. A lot of efforts have been focused on the
optimization of PIT parameters for Bi-2223/Ag wire. According to this, long Bi-2223 wires having Ic
of 130 A were recently produced and their mass production has been underway in US. The current
status performance of Bi-2223 wire is supposed to be used in power transmission cable because of its
lower self-field property. Y-123 second generation conductor is extensively being developed
throughout the world and many fabrication processes are competed with each other. 30 m-long Y-123
wire with Jc of 0.8 MA/cm® was recently fabricated using IBAD and PLD techniques in Japan. This

result offers promise of scalable processing of practical multi-layer coated conductor.
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Table. 1 Basic requirements for development of
HTS wire
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Table. 2 Requirements for commercialization of
HTS wire analyzed by DOE
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Fig. 1. Schematic layout of Bi-2223 wire fabrication
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Fig. 2. Schematic layout to show the occurrence
of filament sausaging.
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Fig. 3. Schematic arrangement of Bi-2223 crystals
inside the tape
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Table 3. Average long length performance [11]
Je(@TK.sD) Ic(T7K.sf) Max stress

=3 A

A=A A/cm® A/cm® MPa
AMSC

Bare 15,200 130 75

Laminated 10,400 130 265
Sumitomo 9,000 80 150
‘;Aai 9,000 80 120

Clad 7200 80 200
NST 5,000 35 120
Furukawa 5,000 37 120
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Fig. 5. Je property of Bi-2223 wires which are
being developed by KERI [12]
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Fig. 8. Photograph of 30 m-CC recently developed
by Fujikura and the degree of texture for
(103) plane of Y-123 superconductor layer [13]
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