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Abstract

Cu/NbTi multilayer thin films and superconducting wires were fabricated and heat-treated with
conventional annealing and analyzed by differential scanning calorimetry (DSC) as a basic study for

the enhancement of J.. Interfacial reactions of Cu/NbTi multilayer thin films and superconducting
wires were investigated with optical microscope, SEM, and XRD. According to the effective heat of
formation (EHF) model, CusTi was predicted as a first phase. However, considering the crystalline

structure and thermodynamics, CuTi was predicted as a first phase. According to the results of
DSC and XRD, Cu;Ti was found to be the first phase, followed by the formation of CusTi. The
difference in first crystalline phase between the experimental resuit and the predicted one was

discussed. In case of Cu/NbTi superconducting wires,

the compounds formed at the Cu/NbTi

interface grew with annealing time and the amount of compounds formed in Nb-47wt%Ti alloy was
larger than that in Nb-50wt%Ti alloy. It seemed that the incubation time for the formation of

compounds in Nb-50wt%Ti alloy was longer than that formed in Nb-47wt%Ti alloy.
diffusion was the rate controlling step for the growth of compounds in all specimens.

Also, the
These

compounds were formed at 500~600C for 1 hour annealing and, thus, the drawing time below 1

hour must be required to minimize the growth of compounds for the enhancement of J..
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Table 1. Atomic concentration ratios, bilayer
thicknesses, and total thicknesses of
CwTi and Cuw/NbTi multilayer thin
films
Cu:TilCu:Ti| Cu: Cu:
Nb-47wt%Ti |Nb-S0wi*aTi
Atomic
Concentration ] 1 :1 }2:1
Ratio |
Bilayer
Thickness 4059 | 57 143 100 @ 100 100 : 100
{nm)
Total
Thickness 1000 1000 1000 1000
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Fig. 1. Effective heat of formation diagram for
Cu/Ti system
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Table 2. Effective heat of formation for Cuw/Ti

system
Lowest eutectic = CupnTior
Compound [Melting Limiting |Compound |k]/mol + atom |[Number
congruency |element |composition of
Cw/'Ti AH | aprlatoms?
i cell
CuTi NC' Ti 0.333/ 0667 | -10.1 |-409 | 6
CuTi ¢ Ti 0500/ 0500 -133 |-7.18 | 4
CuwiTiy NC Ti 0571/ 04291 -134 |-843 | 14
CuyTis NC Ti 0.600/ 0.400| -13.1 !-884 | 10
CueTi M’ Cu 0667/ 0333 . 12
CuTi M Cu 0720/ 0250| 96 |-931| 8
CuTi NC Cu  [0.800/ 0.200 -78 F712| 10
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