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Research and Optimization of Magnetic Ring Strip Type Magnetic Coupling
Mechanism for Wireless Charging System
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Abstract: Wireless power transmission technology can effectively solve the problems of wear, leakage and so
on in the energy transmission process of traditional plug-in electrical equipment because of its non-physical contact
energy transmission mode. In view of this, a new type of secondary side magnetic ring strip type loosely coupled
transformer (LCT)was proposed, which can effectively reduce the weight of the robot, and then enhance its mobility
and navigating ability. In order to obtain the optimal performance of LCT, firstly, the efficiency product was
introduced to measure the comprehensive efficiency of the system as an index. Secondly, through the electromagnetic
simulation software, the structure of the new magnetic ring strip core was compared and analyzed, the simulation
results show that the magnetic core structure has good magnetic gathering performance, which can effectively
improve the LCT coupling coefficient. Finally, an experimental platform based on the proposed new LCT structure
was built to verify the validity of the theoretical analysis. It has certain engineering application value.

Key words: robots; strip core; wireless charging technology ; magnetic coupling mechanism

JC £k H, RE A% i B D SR T AR W 3L fl A% g
75 2, A Rk T A o F B A ) sl A T
H AL i, OCH B 22 A v P 3
SRS LA A R DR K T A5 R A ) iy
AR TFB SR, AL a8 A TS FE L R S8
A2 R D5 | BE S5 SEARRE B 4548, 5
THLES NG BEAR T LB, BRI A SR —
BT RLRE O G A8 BIVRE 20 % IR B G N 5 4 L I 4

E&TWH : [HK A RFFHE4(51877129)

P A R AR AL A A B R ) ] R, 185 A7 R R 3
HEife

L FE L R GUHEAR G INE 1 R, RGe 3k
AS JRCER O < LU RE 2 T 8 30 L % A e O
AU HE , 8 A T AR 19 2%l A A 5 78 T 2 (loosely
coupled transformer, LCT) ¥ B8 1% 3% %2 §l i1 , i
Jei 228 P W R A TR 45 R i 0 R A S B 97 A

1/\%‘%0

EEFE N A EE(1977—) , 5 - % T 6, Email : chengzhiyuan@126.com

32



FEE,F ALY R RIS A RS S IAM RS AL

WA 2022F H52K F 14

MU THSEH AR RARME  LCT  WILEME TR SR
K1 RGHEALHER]

Fig.1  System basic structure diagram
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Fig.2  System topology diagram
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Fig.3 System equivalent circuit diagram
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Fig.5 Magnetic density comparision diagram
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Fig.6 System parameter change diagram (simulation )
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Tab.2  Comprehensive parameter comparision
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Fig.7 Offset characteristic comparision diagram (simulation)
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Fig.8 Wireless charging device expermental platform
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Fig.10  System parameter change diagram (experiment)
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Fig.11  Offset characteristic comparision diagram (experiment )
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Fig.12  Secondary voltage and current output curves
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