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3D Shape Optimization of Electromagnetic Device
Using Design Sensitivity Analysis and Mesh Relocation Method
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(Jae Seop Ryu - Yingying Yao - Chang Seop Koh)

Abstract - This paper presents a 3D shape optimization algorithm for electromagnetic devices using the design
sensitivity analysis with finite element method. The structural deformation analysis based on the deformation theory of
the elastic body under stress is used for mesh renewing. The design sensitivity and adjoint variable formulae are derived
for the 3D finite element method with edge element. The results of sensitivity analysis are used as the input data of the
structural analysis to calculate the relocation of the nodal points. This method makes it possible that the new mesh of
analysis region can be obtained from the initial mesh without regeneration. The proposed algorithm is applied to the

shape optimization of 3D electromagnet pole to get a uniform flux density at the target region.
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