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Study on Wireless Power Transmission Coupling Mechanism with
Magnetic Shielding Based on Halbach Effect

LI Qiang, LI Jiangui, WANG Longyang, CHEN Chen, ZHU Guofu, LIU Shan
(School of Mechanical and Electronic Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: Aimed at problems such as the setup of an additional excitation source required by active magnetic
shielding and the expensive magnetic shielding materials used in passive magnetic shielding, a wireless power transmis-
sion(WPT) coupling mechanism with magnetic shielding based on Halbach effect is proposed on the basis of the tradi-
tional DD coil structure. First, the topology of WPT coupling mechanism with magnetic shielding effect is proposed, and
the principle for the magnetic shielding effect is analyzed theoretically based on the corresponding equivalent magnetic
circuit model. Second, the expression for the magnetic field intensity of the coupling mechanism on any plane in the
space is derived using the micro-element method. Finally, an experimental platform was built to verify the WPT perfor-
mance and magnetic shielding effect of the proposed coupling mechanism. Results show that the Halbach effect coil can
effectively weaken the magnetic field intensity outside the coupling mechanism and improve the magnetic shielding ef-
fect while ensuring that the power transmission efficiency is basically the same as that of the DD coil.
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Fig. 9 Magnetic field distribution on coil cross-section
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