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Summary.
Magnetic Circuit Analysis based on the Finite Elements

-Generalization to the Quasi-Three-Dimensional Problem-

Hayato Yabunami Seiji Hayano Yoshifuru Saito
Department of Electrical and Electronic Engineering, Hosei University

As is well known, conventional magnetic circuit theory makes it possible to analyze the three-dimensional magnetic fields,
even though its theoretical background is based on the engineering experiences and its accuracy essentially depends on the
assumed magnetic circuits. On the other side, because of the widely spreading use of the digital computers, most of the
magnetic field analysis is being carried out by finite elements. The finite elements have a firm theoretical background but it is
too expensive to implement the three-dimensional analysis. In order to carry out the three-dimensional magnetic field
analysis in a most efficient manner, we propose the theory of modern magnetic circuits(TMMC, in short) based on finite
elements discretization. This makes it possible to implement the three-dimensional magnetic field computation in a quite
efficient manner similar to those of the conventional magnetic circuit theory. In the present paper, we generalize the
two-dimensional theory of modern magnetic circuits to the quasi-three-dimensional magnetic circuits. A simple example
demonstrates not only the usefulness but also validity of our new methodology.
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