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RESEARCH ABOUT TOPOLOGY OPTIMIZATION OF ELECTROMAGNETIC DEVICES USING
ELECTROMAGNETIC FORCE CALCULATION METHOD WITH ERROR CORRECTION
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To improve the electromagnetic characteristics of electrical machines, high accuracy in the numerical
electromagnetic field analysis such as the finite element method (FEM) is substantially required. When the

virtual design using the FEM is carried out recently, the optimization method is frequently used for the

reduction of design costs. If the calculation error is mixed in the FEM, its error increases due to the iterative

applications of the FEM in the optimization algorithm. It is particularly concerned that the error in the

electromagnetic force calculation tends to increase. To overcome its difficulty, the topology optimization

method based on the sensitivity analysis, on which the error correction method for the electromagnetic force

calculation is implemented, is proposed. Its performance is investigated on the fundamental optimization

problem for the maximization of electromagnetic force in the magnetostatic field.
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