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Abstract: A new magnetic coupling structure based on bilateral LCC topology is proposed and optimized based on
the genetic algorithm (GA) to tackle the horizontal offset in the wireless power transfer (WPT) system process of
AGVs. Firstly, the parameters of the compensation network and current expressions of each branch for the bilateral
LCC topology are derived in detail; Then, a novel composite magnetic coupling mechanism, adding a quadrature
Q coil to a bipolar planar-wound 4D coil, is presented to improve the displacement flexibility and transmission
performance of the WPT system. Further, the GA is used to iteratively optimize physical parameter of the 4D coil
with S,, as the optimization objective in order to further improve the performance of the WPT system. Finally,
an experimental prototype is built to validate the power transfer performance. The results show that when the
transmitting and receiving coils are fully aligned, the output power of the new magnetic structure is 300W, and the
transfer efficiency is 87.12%; The maximum output power fluctuation of the receiving coil is less than 48% within
the horizontal offset percentage o of less than 20%, and the transfer efficiency is maintained consistently higher than

80%. Hence, the new magnetic structure and optimized design method satisfy the needs of AGV wireless charging.
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Tab. 1 Physical parameters of 4D winding size

4D 2 Litd  FIZEZL  ZEpE K X5

/ mm X mm

4D %
P [T %
446.4 X 446 .4 9

/ mm FIAE / mm

HE 396
2.3 WBENAEZHOESERTHER

Sy T 95 UE 4D QUK 1 F- 11 % 2H £k 18 B i 72
RE D HIA Bk, A& TMaxwell %4 Rl
FCRR A o R A WL A AR R A O R R R S R R
kDB ALE DA R 9T, 5o & it fr
XLt

4DQL Bl 5 1% G 19 T 9 4% Bl 9 7K P —Fil 5
] DA —E 2 K ime i, A RELBEwRE LK

0.1 X800 1




He P BAETHERIANYL LCC it IPT RS HU RS PERERF 52

22 ith 2 an R 8 s

—e— 4DQZL [
—o— [G|TR P £k el

0 2IO 4IO 6IO 8IO l(I)O 12IO 1;10 léO 1;30 200
K PEg i B /mm

B8 WMERUSKFRBEENXR

Fig. 8 Coupling coefficient with horizontal offset distance

IS, 7F 2 B 55 Ak AR, T R A A
WAl A ARk 90.122 1, RF & B8 A 75
[L450.104 9, BOb, el 2k B i B 5 4 19%
et T TR0 A A 25 4 01 R IE B 0 10 B A
B, HETH R A G0 R A K i 2 A
GEN

3 SERSIIRITSRIE

A EEARIER LFER2EH T Pifb )5 194DQ
L1, FmE THEA RS, HRRHE(4)
7 H R AL B OBUAR 1 4 D Q £ Pl b 25 10 4% 22 85
W3, BJRtEE TIPTAGRIFENLE R, Foaf ke
T 4D QAR WL B M A LCCHAREFMP TR AL R S Y
iR dEfT TR . SRR FEMEIFIR,
WAEHRHBRIE, 5 %A, B, MEAL
H, BHL 97 28 B A+

M — R R RS R
R SIS %
#3 AMERGNRBESY
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