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Design Study of ¢ 400-20T Compact Superconducting Magnet
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Table 1 Designed Parameters of the ¢ 400-20T Superconducting Magnet for 50T Class Hybrid Magnet

Coil ID L1 L2 L3 L4 L5 L6 L7
Superconductor YBCO Cu—CuNb/Nb3Sn+SUS Cu/NbTi+SUS
Tape/Strand Size mm 02x73 02x73 02x73 ¢ 1.07 @ 0.91 ¢ 1.26 ®0.96
Construction of conductor - 1+6 1+6 1+6 (4+5) (4+5) (3+4) (3+4)
Conductor Length m 2005 2852 3810 7898 13285 9841 18615
Inner radius mm 220.0 257.8 2955 333.3 390.0 446.0 4946
Outer radius mm 252.8 290.5 328.3 385.0 441.0 489.6 539.9
Coil height mm 622.5 763.6 896.4 1041.5 1141.0 1138.3 1138.4
Operating current A 903 903 903 903 903 903 903
Current density of conductor A/mm 88.4 88.4 88.4 94.7 131.0 103.5 178.2
Magnetic field contribution T 1.96 2.00 2.02 3.14 4.09 2.58 423
Maximum field T 20.69 18.45 16.23 14.01 10.58 8.45 753
Operating temperature K 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Hoop stress MPa 402 420 424 442 541 272 251
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Fig.1 ¢ 400-20T Superconducting Magnet for 45T Class
Hybrid Magnet
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Fig. 2 Structure of Twisted Conductor
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Table 2 Parameter of 3 Turns Coil

Inner Diameter b 262
Height 30
Turn 3
Conductor Length ~2. bm

Fig. 3 Three Turns Coil
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