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Microstructure and Critical Current Density
of NbsSn wire processed by Internal Tin Method
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Abstract

The multifilamentary NbsSn wire containing 135 Nb filaments was manufactured by the internal
tin method. The critical current density ( J. ) in magnetic fields for the wires heat-treated at 660C
and 700C were investigated. The Non-Cu J. and n-value of 0.82 mm¢ NbsSn wire heat-treated at
700°C for 240 hours was approximately 450 A/mm® at 12T, 4.2K and 14, respectively. Also the Be
of NbsSn wire extrapolated by Kramer plot was 27.2T. The wire heat-treated at 700C for 240
hours showed smaller residual tin concentration in the matrix and the larger area of NbsSn layer as

comparison with the wire heat-treated at 660
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Fig. 1. Schematic drawing of KITW-1 wire
fabricating process
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Table 1. Specification of final KITW-1 wire
before heat treatment

Filament Alloy Nb - 75 wt% Ta

Barrier Material Ta
Average Barrier Thickness 43 tm
Filament size ( g ) /Number 20 mm / 135
Filament Volume Fraction in Non-Cu 19.3%
Average Interfilamentary spacing 6.61m
Cu : Non-Cu ratio 1.03:1
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Fig. 2. Schematic drawing of critical current

measurement system
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Fig. 3. Crosssectional photograph of KITW
wire before heat treatment
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Fig. 4. Comparison of Non-Cu J. and Net J. on
KITW-1 wire heat-treated at 660C
and 700TC for 240 hours, respectively
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Table 2. Comparison of n-value on KITW-1 wire
heat-treated by 660C and 700°C,respectively

¥ 2 KITW-1

A% A= (T) <E

660°C 700°C
12 417 14
11 477 154
10 5183 14.45
9 481 16.24
8 6.03 16.86
7 6.51 17.88
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g 5. KITW-1 419 Kramer plot
Fig 5. Kramer plot of KITW-1 wire
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Fig 6. SEM photograph of filament region in the
fractured KITW-1 wire heat-treated at
660°C for 240 hours
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Fig. 7. SEM photograph of fractured KITW-1
wire heat-treated at 660C and 700C
for 240 hours, respectively
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Table 3. Residual tin concentration in the matrix
and reaction rate of the filament

ex ARe RRFAe Y
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