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Abstract: In the design of switching power supply inductors, the calculation of magnetic circuit parameters is of
significance. For inductors with an open air gap in the column of EE-type iron cores, the total magnetic flux is divided
into seven equivalent magnetic fluxes by using the method of magnetic field division through finite element simulation
and theoretical analysis. The concept of invalid number of turns is proposed, and the analytical expression for
equivalent area of air gap permeability is obtained on the basis of fully considering the influences of diffusion magnetic
flux, bypass magnetic flux and uneven distribution of magnetic flux in the core. In addition, according to the equivalent
magnetic circuit model, the analytical expression for inductance factor 4, is obtained. The concept of inhomogeneity
coefficient of magnetic flux density distribution is also proposed, and based on the maximum magnetic flux density per
unit current, the analytic expression for saturation current /, is obtained. Afterwards, the magnetic circuit parameters are
accurately calculated using Excel. Finally, the accuracy of the proposed formulas was verified by experimental
measurements, providing a useful reference for designers.
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Fig. 1 Magnetic flux distribution in EE-typeiron core
inductor by finite element simulation
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Fig. 3 Schematic of structure
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