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Analytical Model of Magnetic Reluctance in Plane Solid Iron Cores
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An analytical model of magnetic reluctance is presented in the frequency domain for a case where magnetic
flux normally enters and leaves on the surface of wide, plane solid iron-cores. First, a three-dimensional
distribution of the magnetic field is obtained with Fourier expansion of simplified boundary conditions. Then, the
magnetomotive force between the two pole faces is given by a mean value along flux paths on the surface of the
iron core. The magnetic reluctance is derived from the ratio between the magnetomotive force and the magnetic
flux. The model is complicated with double series; hence it is simplified with an approximated expression. The
numerical result is checked with an experimental result for the frequency characteristics of the magnetic flux

passing through the iron core.
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Fig. 1 Configuration of magnetic iron-core
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Fig. 3 Function of boundary condition in y-axis
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Fig. 5 Magnetic field lines on the surface of iron core
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Fig. 7 Experimental and numerical results
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