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Application of Finite Element and Boundary Element Coupling Method in Moving
Conductor Eddy Current Problem
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Abstract:

Finite element governing equations of the conductor region and source current region were deduced
based on magnetic vector potential/electric scalar potential formulations using the Coulomb gauge.
Boundary element equations of free space were built on direct method. By introducing interface
condition, the finite element and boundary element coupling method (FE-BECM) was realized in which
boundary element matrix was equivalent to finite element matrix. In order to prove the validity of FE-
BECM in eddy current problem and study modeling principle of the method, it was used to solve TEAM-7
problem. In the application of FE-BECM in moving conductor eddy current problem (MCEC), the source
regions and moving components was discretized by finite elements, boundary elements were used to
discretize the free space and associate finite element regions. When the position of moving components
changed, it was only need to change the coordinate of nodes in moving region and all elements’ shape
kept invariant. The trouble of remeshing in normal finite element technique based on one set of grid was
overcome in FE-BECM. The dynamic characteristics of a 3D coil gun model were calculated by FE-BECM.
Numerical results obtained were compared with experimental data and results of 3D composite grid
method (CGM), reasonable agreement was achieved and the efficiency of FE-BECM for such kind of
problems was displayed.
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