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Superconducting properties of internal tin processed NbsSn superconducting wires

Dong-woo Ha*, Sang-soo Oh, Hong-soo Ha, Nam-jin Lee, Kang-sik Ryu
Applied superconductivity lab., Korea electrotechnology research instute

Abstract - NbsSn superconducting wires were
fabricated in order to investigate the effect of
pre-heat treatment for internal tin process. 2
types of Sn reservoir were fabricated. One was
arranged one large Sn reservoir in the center of
wire, the other arranged several Sn reservoirs
inthe wire. Diffusion of Sn is better in the
strand divided Sn equally than in the strand
had one large Sn reservoir during pre
heat-treatment. Critical current was better in
the wires divided Sn reservoirs uniformly after
whole heat treatment.
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Table 1. Specification of variable designs of
subelements.

471 | aA2 | 443

layer 1 28 28 28

No. of |layer 2 22 22 22
Filament | layer 3 15 15
layer 4 10

Dia. of Filament | 5 mm | 5 mm | 5 mm

Dia. of Billet 80 mm | 80 mm | 80 mm
Area Ratio of Cu|74.6 %{70.6 % | 55 %
Area Ratio of Nb |25.4 %|29.4 % | 20 %
Area Ratio of Sn 25 %

Dia. of Sn 40 mm
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Table 2. Specification of stabilizer billet.

W 2 T A
Billet Diameter 80 mm ¢
Cu Ratio 1.5
Foil material Ta foil
Thickness 0.1 mm

Turn 9 turns
Length 135 mm
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Table 3. Specification of strands
KITW-2
1 2 3 4
Subelement (A 2144 2|44 1|44 3
subelement | 10 12 10 19
filament < 750 | 900 | 650 | 950
vol% of Nb 20 | 18.6 | 186 | 20
vol% of Cu b2 | 48.2 | 545 | 55
vol% of Sn | 26.9 | 33 | 26.9| 25
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Fig. 1. Strand design of (a) KITW2-2 and (b)
KITW2-4
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Fig. 2.
internal-tin processed superconducting wires.

Heat treatment history of KITW-2

1000
L s pscaGc |
® IGC-Cr !
00 KITW2 |
o mKiTw23 |
800 — | KITW2-2 |
—_ o KITW2-1 !
% 700
E |
E
~ 800 —
< L
-
o S0
e} L
4 —
3 400
£ L
300 |—
z -
200 {—
]
- i,
o | I | 1 | L

5 8 7 8 9 10 " 12 13
Magnetic field strength (T)

Fig. 3. Non-Cu Jc versus magnetic field curves
of KITW-2 and IGC superconducting wires.
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Fig. 4. Cross-section of KITW2-2 wire after
Nbz3n reaction heat-treated.
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Fig. 5. Normalized diffusion distance of KITW-2
wires with pre-heat treatment step.
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Fig. 6. Sn content of KITW-2 wires with
pre-heat treatment step.
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Fig. 7 Cross-section of NbsSn reaction
heat-treated KITW2-2 wire after rolled to
0.4mm.
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