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[ Abstract])

Nuclear magnetic resonance Spectrometer and nuclear magnetic resonance imaging are the main

applications of high field superconducting magnets. Because the high-field superconducting magnets usually have a

high magnetic field and operating current, the superconducting wire will withstand higher electromagnetic stress

during the operation. So that the critical characteristics of wire will be degraded., the stability of the magnet will be

affected. It is necessary to carry out the precise analysis of the electromagnetic stress of the high field

superconducting magnet. In this paper. a fast and effective finite element analysis method is developed. The first

step is to establish the average finite element model for the whole superconducting magnet system. The traditional
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electromagnetic-structural coupling method is used to solve the electromagnetic stress and obtain the maximum
stress position. In the second step, a detailed finite element model is established for the superconducting coil where
the maximum stress is located. The single integral-structure analysis method is used to accurately solve the
electromagnetic stress in each component. Based on this model, the electromagnetic stress of 500 MHz NMR
superconducting magnet was studied. The analytical method can also be used for thermal stress analysis of
superconducting magnets during cooling which can provide useful theoretical suggestions for the design and

construction of high field superconducting magnets.

Keywords: high-field superconducting magnet, the detailed finite element model, electromagnetic stress. NMR
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