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Abstract The wireless power transmission system operating in the high-frequency
electromagnetic field environment is subjected to electromagnetic force, and the long-term action will
cause damage to the magnetic shield structure, coil deformation, and insulation damage. This article is
about weakening the influence of structure electromagnetic force on the coupling mechanism of wireless
power transmission system. First, analyze the structural electromagnetic force characteristics of the
coupling mechanism of the wireless power transmission system from the perspective of frequency
domain, and determine the relationship between the structural electromagnetic force characteristics and
the phase of the current flowing through the coupling coil. Second, a structural electromagnetic force
suppression scheme based on phase difference control is proposed. Using a two-wire parallel coupling
structure, by adjusting the inductance of the adjustable branch connected in series to a certain

transmitting coil branch, the phase of the current flowing through the coupling coil can be adjusted.
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Finally, the macroscopic force performance of the coupling mechanism is weakened. At the same time,

an experimental platform was built to verify the effectiveness of the method.

Keywords: Wireless power transmission, electromagnetic force, phase difference control, suppression

scheme
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Fig.1 Two-wire parallel coupling mechanism diagram

KA IR B, W B P 52 45 K60 L fig g m] &l
NG L S I BB RUR 52 01 X R A
Vel JiT 52 RO DD EAT 20 BT o N ARUETC 4 L REAL 00 R 4t
AT AR A, BIYERR R RGUE AR, Lk
R AE A5 00 R 40 75 DR UE 300 AR A PR B LR S R S 46
Bl R — 3. HToE e i R G LAE TR
RSN, 20 U B 2k Pl ) v 400 R 37 T e v I
AR C



3755 14

EAMREE BT 2E R I O 2 RE AR T R SRR B LR A LR D T 4 143

JQ (t) = \/Ejgej%g

0=TR

i (1
Pr :§DJT+E

AP, o WKL BRAHL: pr NECZE
AN o 5 or fHZE n/2;5 jo NEREIHIREER
MUE: bR Ty R 2 HIARGRA S el
BRI G LR T 2 B 7). H 2 T
JIETT L, AET m 0E RR 3 RS & 26 18 P 52 FB 1
71 FE IR L T &% 4 Pl W s AL s ) — 9k g7, Tl
KU AE & 26 8l BT 52 FaL i ) % 2 AT 3R os N
fro o To(t)+ 1 ()T (1) =256 + 2, & ?rHom) =
Jo2e’ ™ + jTijez’(f) + e [€05(0,r = 9) =1]|oor
(2)
T, e Jjr 0 D SR 2k B 5 Wil 4k P P A
IERERVEIERS
W VAN A & 2 P Y FLR % TE J(0) s Jr(D)
FAAL R RN AT A5 U0 & 2 8] it 32 FeL 1k ) %
[ 5 4 B B R A U S AL R B N
{fn o jil1=cos(2t +20,)1+ ji ji SN2t +20,7)

(3)
for o Jall+cosart +2¢,)]+ jyji Sin(2et +2¢,,)

K, o)yl & LT I R .
IR, AT IRRELLBREEMAGHME
sl 1 SR R N AN S N W

B(1) =~2Bsin(wt +¢,) (4)

P, B ORI N R A RUA s s IR N 5 A
By o= Al LG A2, 5 0 G 2 B IR A0 %
5,
B W 5 W2 BTS2 S R R g, AR 2 e
N 795 RT 4510 IR i = 3R T FR R 7 5K B
p=—(n-B)B~ 1 Bn (5)
Hy 24,
K, wo AETWFE, p=4nx10N-A™%; n HIE
IER R E AR DA
V8 I B 5 P AR fE IR SZ R IR TR RN 5, 1T
131 R W )2 3 T FRL G ) 9K B 5 R N R FE AR R 2
ML R RA

p{LBZ g cos(20)t+2(/75)}n (6)
Hy Hy

i 1 JE 2 HLRE A% )R SRR A MUK AS R AL 1 P
SEHLEE RSN I AT R R, SR 1 2 e Y
e P A UL P B R A T A I AR LR R, S R

RGP E I TR S MU A R R 1F 1, Hoa5 i
FLTG 0 B0 A AR R O 2 G IR IR A A o AR
ENURAN R A B 32 HLRE 0 (AR 7 TR A4 22 5
v QU A 2k Bl P 32 i 1s 0 A 0 20 S 7 T A A
HT T 0 2 HLRE A% B 3R G2 A 1 22 18] 9 B 3 2 AT TR AR R
P, RIS R, S B = T 32 R 1% 3 0 4 39
Sy M5 TR AR S TR [R]85 2k el AN 1 R i )= P
2 FLTE 77 100 JE 393 93 85 TR AR o AR 3 (3D A ()
R, R 2T L B R WR P 52 HAE T I R 0y
55 28 XU R £ 2k Pl 1) FEL R IO AR AT 5%, ORI T A
B MUK AS A6 BT 32 R 0 R o B 22 ek, A
FARYERF D) A E AR AL B R B A ES L
R IIAR AL, SCHURR & WA B4R 52 1 RAK 1R 1 55
1.2 WEHITRRLBEERBRREIH

DN H) 58 G5 A6 VLR 0 O R £ 2 Bl ) 2, L O
AR I 2 Pl A LR AR S 22, S I AT 3 2k e T 32
FLTG 0 A D R o, TR I R AR L R R B B
Jo8 FR) 2 ) FEL B 37 6 X R 5 LAY B B U2 7 A S T
AR SCAR Y — FhOWE I AT 1) R S 2 Pl 4 4y, it 43k
2R P 2 [R) (R AH 22 4, SEBIONT A1 3T 26 B8 P 52 L i )
MR SR ], AL REEM R BRME
WK T 32 T 7 1D 11 55

SEG IR R SR G I LE, X IF
AT RS 2 B 25 M R T 2 L RE AR B R SR AR S WL K
SIS 15 2 el o WUR BOE 30 A & 2l 1 =
PR AR 5 R SR LR S AN O, XTI
TR SR AR o2 AR I R LT 5, Wl
85— R S 2 Pl S i s 2 M O SIS FL AR SE AR 22 1R
o NI IET I VA AT R, R R s BT
] P R P 0 2 2 L 1 s A0 L UL PO AR AR O

NN, R IFAT R & S =
2elel a5t , 1B 2 W IR AT B 2 L RE AR B R S8 5E
OB . BB 2k L RE A% B AR U AR AR e L D B
HUR YR Us, BRSO 26 J1 3 2 0138 Ry 25 2R 18 S0 N
M ST R L

> R]

R M]Z [M1 Rr

e B

v, . L, 3L, § gl‘r &[]

CZ 12 M — Cr Ir

Pt 2r -«

| I

AL G

2 XU IFAT BT 2k L RE A% i 2R 0 55 R HL R
Fig.2 Equivalent circuit diagram of two-wire parallel

wireless power transfer system
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Fig.3 Finite element model diagram of structural

electromagnetic force suppression
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adjustable branch inductance
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Fig.10 Wireless power transmission system test platform
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Fig.11 Transmitting coil branch current change curve

with adjustable branch inductance
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Fig.12 Electromagnetic force on test point 3 of

the transmitting side coupling mechanism
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points of coupling mechanism on transmitting side
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Fig.14 RMS of electromagnetic force at different test

points of coupling mechanism on receiving side
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