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ABSTRACT

Computational modeling of superconducting magnets allows for predicting and understanding magnet behavior. The commercial software ANSYS is a widely used finite element software for mechanical, thermal, and electromagnetic modeling of superconducting magnets. ANSYS also allows its user to
create custom elements by programming the elements’ properties and finite element matrices. These user elements can capture additional material properties and physics that current ANSYS elements do not. Once compiled, they are then compatible with all other aspects of the software, including
geometry generation, meshing, solving, and post-processing. Additionally, these elements can be coupled and used with the multiphysics solver. We have developed two element types: one which uniformly models a superconducting strand and used for modeling entire magnets, the other which uses
the A-V formulation to model bulk superconductor. Here we present simulation results using both elements: modeling a Nb;Sn Undulator from Argonne National Lab and reproducing the magnetization curve for a superconducting filament in a changing background field.
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