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ABSTRACT

High-temperature superconducting joints between 61 filaments of Bi-2223 tapes were fabricated by chem-
ical corrosion and repeated thermomechanical process. The silver sheath of the supercenducting tape was
chemically removed using chemical etchant (NH,OH:H.0,=1:1) from one side of each tape without altering
the form of lap joint. The joined region was formed by uniaxial pressing and a series of thermomechanical
process and then subjected to properties measurement and microstructural analysis. The critical current([,}
varation and [-V characteristics along the joint were mesured with several configurations of probe points.
Ic value of the transition region of the joint m the multifilament tape which lunit the total current carrving
capacity of the superconductulg tape was higher than that of monofilament tzpe. But the transition ex-
ponent n-value of the multi-filament tape was lower than that of monofilament wire due to the interaction
of the individual superconducting core of the multi-filament. The critical current through the joint area was
improved by repeated press and reaction annealing treatment.
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Fig. 1. Experimental procedures of the high-lempera-
ture superconducting joints.
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Fig. 2. Procedures for the fabrication of superconducting joints. (a) Schematic diagram of masking procedure, (b)
Schematic diagram of the joint, (¢} Optical micrograph after etching and (d) After pressing
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Fig. 5. XRD patterns of the jmnts hetween mono-
filament tapes after multiple pressing and an-
nealing. The samples were heat treated at (a)
845°C, (b) 840°C and (c¢) 8&35°C hefore an-
nealing process.
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Fig. 6. XRD patterns of the joints between 61 fi-
laments superconducting tapes after multiple
pressing and annealing. Heat treatment was

conducted at 845°C (a) 3 times, {h) 2 times
and (¢} 1 times for 50 h.
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Fig. 7. Five voltage probes were connected to the vari-
ous places along the jomnt:(a) schematic draw-
ing of the completed joint along the long-
itudinal direction of the tape, (b) an optical mi-
crograph of longitudinal cross-section of the jomt
after reaction and (c¢) a magmfied view of the
transifion region.
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Table 1. Critical Current Values of the Representative Sel of Joints with Various Processing Conditions of the

Moanofilament Superconducting Tapes

I.(AY | Unjoined region | Transition region | Joined region

Process condition I.{ab) I.{be) I(cd)
835°C/100h 0.922A 0.821A 1.257A
835°C/150h 1 686A. 1.171A 1.6454
Single press & 840°C/100h 1.2554 05514 2.205A
annealing 840°C/150h 2.007A 1 820A 3.360A
845°C/100h 1.8304A 14774 2.768A
845°C/100h 3.001A 2 255A 45274
835°C/50h/P/50h/P/100h 2.735A 1.406A 41914
840°C/50h/P/50h/P/100h 7.961A 3.328A 13.287A
Multiple press & | g40ec/50n/P/500/P/ 150 7813A 85174 L1654
& 845°C/50h/P/50h/P/100h 14.740A 9.362A 18.885A
845°C/50h/P/50h/P/150h 11.52A 8.545A 15.515A

Table 2. Critical Current Values of the Representative Sei of Jomts with Varous Processing Conditions of the

Multifilament Superconducting Tapes

IEA) Unjoined region | Transition region Joined region
Process condition JRE1Y L{hc) I{cd}
. 845°C/50h 6.513A 5.236A 13.435A
Multiple press & | o500 /50n/p/50n 17.736A 15,5144 30A>
annealmg . i
845°C/50h/P/50h/P/100h 17.285A 13.547A 30A>

A 35 & A 2 5(1998)
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Fig. 10. SEM micrographs of the longitudinal cross-
section of the monofilament joint after single
pressing and annealing at 835°C for 150h. (a)
center of the joint and {b) magnified view of
the transitional region.
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Fig. 11. SEM micrographs of the longitudinal cross-
section of the nionofilament joint after mul-
tiple pressing and annealing. (a) center of
the jomt and (b) magnified view of the tran-
sttional region.
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