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SOLIDIFICATION OF HIGH-ENTROPY ALLOYS
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Abstract: According to the technical requirements, a conduction cooled superconducting magnet with the center mag-
netic field of 10 T and room bore size of 100 mm was designed and fabricated. The magnet consists of 1 set of NbTi coil
and 4 sets of Nb;Sn coils accommodated by a cryostat with an outer diameter of 650 mm and height of 612 mm. The mag-
net system was cooled by a 1.5 W@4.2 K G-M cryocooler from room temperature to 2.92 K in 62 hours and the total

weight of the system is 388 kg. The magnet was tested and reached the maximum operating current of 119.95 A, corre-

H24% H2M

sponding to a center magnetic field of 10.001 T without quenching.
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Table 1 Magnet coil parameters

5 208 1 218 2 2% 3 218 4 185
Nb3Sn coil NbTi coil NbTi coil NbTi coil NbTi coil
M42R1/mm 124.92 183.37 206.66 219.08 228.01
4M% R2/mm 163.17 206.26 218.68 227.61 246.86
5B H/mm 290.00 300.00 300.00 300.00 300.00
S I 4 6 402.00 4 634.00 2.920.00 2316.00 7 456.00
K% Bmax/T 10.25 7.17 5.26 5.00 4.84
AR T 28 T it kg 10.85 35.90
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Fig. 1 Magnetic field distribution of superconducting magnet
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Fig.2  Magnetic field distribution on axial position from
-100 ~ 100 mm
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Fig.3 Structural diagram of conduction cooled

superconducting magnet
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Table2 Heat load to the cryocooler

TiH — a3k Ak
TR EE/K 50.00 4.200
HL T | 2y W 14.40 0.180
PIFT AW 2.63 0.165
TR IR AW 1.95 0.030
HAb sy w 0.10 0.010
IR HYW 19.08 0.385
A ThZ R W 35.00 1.500
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Fig.4 Heat flue distribution of superconducting magnet system
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Fig.5 Magnet cooling process
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Fig.6  Test result of field distribution on axial position
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