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Abstract : Currently, the ferrite plates are widely utilized in couplers of wireless power transfer systems in electric
vehicles. In this paper, the nonlinearity of the self —-inductance and mutual inductance for the couplers with ferrite
plates is intensively studied by numerical calculation method ,and four key parameters including the thickness of the
ferrite plates,the spacing between the coils and the ferrite plates, the size of ferrite plates and transfer distance are

considered. It is found that the nonlinearity of self—inductance and mutual inductance is greatly affected by the thick—
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ness of the ferrite plates, followed by the spacing between the coils and the ferrite plates and the size of the ferrite
plates, and little affected by the transfer distance. In addition, the saturation current corresponding to the nonlinearity
of the self—inductance and mutual inductance is positively correlated with the thickness of the ferrite plates and the
spacing between the coils and the ferrite plates,and negatively correlated with the size of the ferrite plates. The satu—
ration current corresponding to the nonlinearity of the mutual inductance increases slightly with the increase of trans—
fer distance. Then, the combination of the four parameters corresponding to the minimum saturation current is provid—
ed, and the minimum saturation current is 160 A. That is, when the coil current is less than 160 A ,the self— induc—
tance and mutual inductance of the coupler are linear, and the coupler can be treated as a linear device. Finally,the
correctness of the simulation is verified by experiment. The linear characteristics of the coupler are used to analyze the
magnetic field around the coupler when the current is not large.

Key words: wireless power transfer;self —inductance and mutual inductance ;nonlinearity ; multi —parameter

analysis ; saturation current
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Fig.1 Schematic diagram of WPT system in electric vehicle

and coupler structure
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Fig.4 Finite element model of coupler
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Fig.5 Change of magnetic flux density at three observation

points with currents in coils
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Fig.8 Change of nonlinear inductance of coupler

with side length of ferrite plates
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