Magneto-Mechanical Coupling Analysis of A Hybrid Superconducting Solenoid
Using FEM with Different Approaches
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Background

The high-field superconducting magnet carrying with high current density are commonly exposed leading to the unavoidable < For the magneto-mechanical behavior predictions, the prediction results of model shows the best agreement
deformation in superconducting coils. The deformation will further disturb the magnetic field quality and the operating safety and stability of the

magnet. An accurate estimation of the magneto-mechanical behaviors of superconducting coils during excitation is a crucial point.

with the experimental results, the results of orthotropic homogenized model is second, isotropic homogenized model is the worst,
especially under the high fields.

Ob]ECthES » We also found that the maximum stresses all occur by means of the detailed hierarchical model,

A coupled magneto-mechanical modeling for an hybrid superconducting solenoid was developed, to give a more accurate predictions on the composite and the simulation results of the detailed hierarchical model could show more details on the stress state of superconducting wire,

structure, the finite element (FE) model which include an orthotropic homogenized model to connect the wire insulation and filling material, one that the isotropic/orthotropic homogenized FE model could never achieve.
micro-scale of the superconducting filaments to the macro-scale of the superconducting coil with RVE method, and a detailed hierarchical model *** These results would help the high field superconducting magnet designers to numerically predict the magneto-mechanical
consists of multilevel structures like superconducting wire, wire insulation and filling material were suggested, and compared with the predictions by an behaviors of the superconducting solenoid.

isotropic homogenized model and the experiment measurements.
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