Upgrade of an 18T Cryogen-free Superconducting Magnet
18T EMEE{RE~ 7 Ry OMERBSE

6.5 I I 500
HTS coil temp.
— L1coil temp.
— L2 coil temp.
6.0 / — L3 coil temp. 1 400
: — L4 coil temp.
—— L5 coil temp.
o — Current lead stage temp. —~
5 Coil stage temp. 5
o 9.5 — Return gas temp. 300 -
5 — NbTi coil current c
] — Nb3Sn coil current I
5 — HTS coil current 5
o
2 50 200 -
2 )
45 100
T
40 0
0 50 100 150 200 250 300
Time (min)

We have constructed an 18 T superconducting magnet conductively cooled by a GM/JT
cryocooler. A double-pancake stacked insert coil using Bi2223 tape with stainless steel
reinforcement has generated 2.5 T in 15.5 T outer five low-temperature superconductor (LTS)
coils. After we constructed the cryogen-free 18T superconducting magnet, Bi2223 tape
conductors have been improved in the critical current and also strength. So we developed a
new Bi2223 insert coil for the cryogen-free superconducting magnet which can generate 4.5T
in 15.5 T outer LTS coils by exchanging the insert. The new cryogen-free superconducting
magnet can generate constant magnetic fields up to 20.1 T in a 52mm room temperature bore.
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