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Analysis of Electromagnetic Thermal Coupled Field
in Pulsed Magnet With Finite Element Method
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(High Magnetic Field Center, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Pulsed magnet bears the effect of electro-magnetic, thermal and structural

fields. During the design procedure, lots of factors have to be taken into account, which

makes the analysis extremely complicated. The model of the coupled magnetic and ther-

mal analysis in a 70 T prototype pulsed magnet was established with commercial finite

element analysis software ANSYS. The magnetic field and temperature distribution

were calculated. Based on the analysis, the performance of the pulsed magnet was opti-

mized. Experimental results show that 70 T magnetic field is achieved with the pulsed

magnet.
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Fig. 1 Finite model of pulsed magnet in ANSYS
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Fig. 2 Flow diagram of electromagnetic-thermal

coupled analysis
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Table 1 Structure and material properties of magnet
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Fig. 3 Change of resistance and inductance

for magnet with time
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Fig. 4 Comparison of voltage on pick-up coil
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Fig. 5 Comparison of magnetic field waveforms

obtained by simulation and experiment
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Table 3 Energy distributions at peak and end of pulse
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Fig. 6 Temperature distributions in mid-plane

of magnet with different assumptions
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