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Abstract:To address the issues of weak multi-degree-of-freedom ( DOF') transmission capability, large
volume occupation, and high requirement for receiver coil attitude in the transmitting mechanism of mag-
netically coupled wireless power transfer ( WPT) systems, a WPT multi-DOF magnetic field transmitting
mechanism based on a 2D magnetically coupled coil was proposed. Firstly, a 2D magnetically coupled
transmitting coil structure was designed, a multi-physics field coupling model was established, the mag-
netic field distribution of the transmitting coil was simulated, and the 3D multi-DOF rotating magnetic

field generation capability of the coil structure was verified. Secondly, the generation mechanism of the

I FS HER. 2024 —09 - 06
ELTH.BR O AXHFA2(62363029) ; A% FHH R B (2021660256) ; A E +F 8% R 8 KA 5 A2 (2024 LHMS06023 )
EEB M. 2EH(1984—) , ¥ WL, 81848 AT AL TEAESHER FREMIEHR R EXRAN 5544 44%;
I A#(1999—), 5 LA A BT 6 h R & B K
X 3R (2000—) , B, LR AR @A XK BREREAKR;
ol (1981—) , %, B+, 3 FI% AR T @AM BE RS AHEER & TR HHHE K
Fok A (1975—) , 5B W4, 3%, AR50 @ A 3R IERIRALE R R A L 8 R GHFE NN 550 S BAG R IR E AR,
BIEMEE. 2&4



160 Bl 5 % f % W

%29 &

3D multi-DOF rotating magnetic field was studied, and an optimization method for the structural parame-

ters of the transmitting coil was proposed. An LCC-S type compensation network transmitting mechanism

circuit was designed based on the 3D decoupled rotating magnetic field, which ensures the primary side

excitation current is in a constant current state independent of load and coupling coefficient, and the sec-

ondary side voltage is in a constant voltage state independent of load. Finally, based on the multi-physics

field coupling model, the power transmission effect of the transmitting mechanism was verified through

simulation. Experimental results show that the energy transmission of the transmitting mechanism remains

stable when the receiver coil attitude changes with multi-degree-of-freedom, and the transmission efficien-

cy is maintained above 61.91% with a maximum of 82.32% , which verifies correctness of the new trans-

mitting mechanism design and the feasibility of the method.

Keywords : wireless power transfer; two-dimensional magnetic coupling; rotating magnetic field; multi-

ple-degree-of-freedom ; transmitting coil
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Fig.1 Structure of transmitting coil
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Table 1 Corresponding relationship between rotation mode

and coupling condition
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Table 3 Experimental design system parameters
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Fig.10 Output power and transmission efficiency
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