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Developments in Superconducting Wires and Magnets
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Over the past 40 years, superconducting wires and superconducting magnets have been developed. Kobe
Steel decided to concentrate on the NMR field in the early 1990's. Japan Superconductor Technology Inc.,
established in 2002, has successfully applied Kobe Steel’s R&D results to the production of superconducting
wires and magnets. This report describes developments in superconducting wires and magnets, focusing

primarily on recent developments.
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Fig. 1 Magnetic field dependence of non-Cu critical current density
for bronze processed Nb,;Sn superconductors with different
Sn content
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001 TaOO Nb,SnOO Qo
Photo 1 Cross-section of Ta reinforced Nb;Sn superconductor
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Photo 2 Outside view of 930MHz NMR superconducting magnet
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Fig. 2 Advances of magnetic field generated by superconducting
magnet
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Fig. 3 Schematic cross section of cryogen free superconducting
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b0 NMROOOOOOOOOOOOOOOOOOOO
gobooobooooooooobooooobooooono
goboooooooooog
sMoooooooa
goboooboos3sgooooooobooooooooonon
gbooboboistbooooocooooobocobooobooon
ooooooooooO2ndd00O0O0O0OOOCOOOOO
goboooboooooooooboooooooooo
gbobooomioooooooboooooboomann
gboboooooooom3sgoooooooooonn
goboooom400o0o0oooboooobooooDn
gobooooooooooooboooooboooDo
goboooooooooooobooooobooooDo
gobooobooooooooooooooooooon
gobooobooo4000000000000000
gobooobooooooooooboooooooooon
gobooobooooooooooboooooooooon
goboooboooooooooboooooooooon
goooboboooboooboooognoz0s50 200
gobooocooobooocooobooooon 1557
ooooooooooisT/i7o00ooooooooo
goooon

400000000000

40000000000
000000000000000000 1GHzOOOO
00000o0o0oo0o00000000000000000
O0O0O0OO0OONbSNOO0O00D0DOD0D0D000D0DDOO
000000000000 000000O0oooooo
00000000000 TaSnOOOOO ®oOoOoOoO
O0O0ONbSNODDOOODOO0ODOOO0ODOO0ODOODOOO
00000ooooooo®*™®y

00050000 NbSNO000000000™000
000000 Cu00000 NbTaOO DO OO TaSn
000000000000005 000000000
0000000000000000000000000
00000021TOO0D00000D 15000003,
0 170A/mm’@4.2K00 00 0 0 0 0 0 %10 900MHz O O
00000000000 18KOoOoooooooooo
0000000 1GHzOOOOOO J. 000 00NbsSn

146 RsD KOBE STEEL ENGINEERING REPORTS/Vol. 55 No. 2[J Sep. 20050



2.2T/250
O Plasma researchJ

15T/170
O Scientific researchC

Scientific
research

H

i' Magnetic
v

resonance

Gyrotron

Magnetic
separation

5.5T/400
0 Scientific researchO

6.7T/140
0 Gyrotron[ 37/400

[ Magnetic separation(]

magnetic

application

Structure .
analysis (Split type)

1.6T/1250
U Polarization control -
8T/100/50

Optical (Split type)
research

O Optical physicsO

Electrochemical
reaction

Semiconductor
device

Molecular
distribution
control

H'
1.2T/250

0 R&D of semiconductor devicell

1.6T/600
0 Molecular distribution controlO

8T/45/9
(Split type)
0 X-ray diffractionl]

004 00000DDDDODODODODODO
Photo 4 Several types of cryogen free superconducting magnet

005 TaSnO OO NbgSNnOOOODO
Photo 5 Cross-section of Ta-Sn powder-in-tube processed NbsSn
superconductor

Oob0i1GHzOOOoOOoOoooooooooooooo
oooo

000000 16GHzO0OOOOOO0OO00000OONbDbsSn
coooodooboooobooooooooooooon
coooboooobooooboooooooooobooon
11GHzO258TOOOOOOO Nb,AlDOOOOO0O0O0O
cbooboooooobooobooobooboboooon
IGHzOOOOOOoooooooooo Joooooo
coboobooooNMROOOODOOOOODOOJO

0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
oooag

4Ap00000000000000

020030 400000000000000000000
00000o00000000000000000000
0000o0oo0o0o0o00000000000000000
0000000000000 0000000000000
NMROOOOODODOOOODOOOODDOOOOODOO
00000oo00o0o00000000000000000
oooooo®4m

000000 NMROODDOOODOOOOODDOODOO
0000000000000000000000000
0000000000000000000000000
000*000000000000000000000
oooooooo
0000000000000000000000000
000000000000009MHzOOOOOOO
0000000000000000000000000
0000000000000000000000000

RD 000000 /Vol 55 No. 20 Sep. 20050 147



gboboooooboobobobobooooooooo
gbobooooooobooboboobooo
gbobooooobooboboboboooooogooo
gobooboobbobobooboobbooboo
gobooboobbobobooboobbooboo
goboobooobuooooboo
gobooboobbobobooboobbooboo
gobooboobbooboobboobobooboo
gobooboobbooboobooobobooboo
goboobooobuoobobooobooboboon

coobooooboooooooooooooobooooon
cooboboooboooooooooooooobooooon
cooboboooboooooooooooooobooboOooo
cooboboooboooooooooooooobooboooo
coooboboooboooooooooooOooobooboOooon

gooon

O

ooooooo

10 0000000R&D 00000 0O DVol.32, No.D 1982 p.56.

20 000000O0OR&D 000 0OODODVol.34, No.B 1984 p.96.

30 000000000000 Vol.22, No.30 19870 p.186.

40 0000000000000 DOOVol.61,No.90 19970 p.807.

50 00000000 4600000000019910 D3-120 D3-14.

60 OOODOOOOOODOOOVol.eed 19970 p.20.

70 000000000C0OO0OOOOOOODOODOODOOO 2002
oooooggprr.

8 [0 T. Miyazaki et al.[] EEE Trans. Appl. Supercond., Vol.14, No.2
[0 20040 p.975.

90 J00O0O00DOO0O00ODO |, Vol.35 No.30 20000 p.126.

100 H. Wada et al.00 IEEE Trans. Appl. Supercond., Vol.12[] 2002}
p.715.

110 M. Hamada et al.J 43th ENC Conf., Monterey 2002[1J

120 T. Kiyoshi et al.0 IEEE Trans. Appl. Supercond., Vol.18] 2003[]
p.1391.

130 M. Yoshikawa et al.[0 44th ENC Conf., SavannahJ 2003(L]

140 T. Kiyoshi et al.00 20th ICMRBS Conf., Toronto[] 2002[T]

150 T. Kiyoshi et al.d 2nd Intl. Conf. on Struc. Geno., Berlil 2002[1]

160 OOOOOCOOCOOCOO , Vol.39, No.120J 20040 p.625.

170 OOOO0OOOO , Vol.370 200200 p.10.

180 A. Varney[ The Future of Solid State NMR in Biology, Leiden
0 2000

190 K. Tachikawa et al.00 IEEE Trans. Appl. Supercond., Vol.9,
No.2[0 1999[] p.2500.

200 H. Kato et al.00 IEEE Trans. Appl. Supercond., Vol.14, No.2
[0 20040 p.987.

210 T. Miyazaki et al.O IEEE Trans. Appl. Supercond., Vol.15,
[0 20040 to be published.

20 00000oogovoOoo400000000000000O
Ooooo, 020040 p.256.

230 DopooooooooO, Vol.370 20020 p.2.

240 T. Shimizu et al.00 Chemistry Letters, Vol.33, No.11[ 20020]
p.1502.

148 RsD KOBE STEEL ENGINEERING REPORTS/Vol. 55 No. 2[J Sep. 20050



