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Research on magnetic coupling resonant wireless charging technology for new energy vehicles

Shengjie Liu
ZhouKou Vocationical and Technical College, Zhoukou, Henan

[ Abstract] With the rapid development of the electric vehicle industry, wireless charging technology has
attracted widespread attention due to its convenience and safety. This paper systematically reviews the research
progress of magnetic resonant coupling wireless charging technology at home and abroad, clearly pointing out the
current research focus and application status of the technology. The paper delves into the working principle of the
technology and the key technical issues in practice, including the optimization of coupling structures, design of
resonant compensation structures, improvement of transmission power and efficiency, as well as strategies to enhance
system safety and reliability. Furthermore, this paper analyzes challenges facing the development of the technology
and proposes potential solutions for future research directions and technological breakthroughs. The study
demonstrates that magnetic resonant coupling wireless charging technology, as an effective solution to electric vehicle
charging issues, possesses high research value and industrial prospects.

[ Keywords JElectric vehicles; Wireless charging technology; Magnetic resonant coupling; Coupling structures;

Resonant compensation; Transmission efficiency

1 et E R TR EARERIMERITIR
AR TC A A R, G R RS & 1 4R 1C
(Magnetic Resonance Coupling, MRC) JoZk 7t Hi Y

BHOK ) 5 D 3 00 To 4 L R A DI, B p 22K
FHE TR TERACEIR IS BT BRI AT & B A
W BRI DL 2 R SRS R R L &

ARIWRRE, Wl TEZMRE N 2 RkE. EIE
[E PR HE T 2% B2 (MIT) 1F 2007 5 2R 7E 2 == 0
55N 3B L AN AR [R) A0 ) T R 28 R D M S T

7] WiTricity 575 45 il 18 i = H | Bt S5 A 1E %
HERE T2 78 AR AL S Y, [E 41 SAE il
FE T — MR ERTC L T RS AEK 12954

PEE RS XA (1976-) 2, W, WEEHURN, AR, wit, BHeorE: JURECR.


https://jer.oajrc.org/

A

RS TE R A IR UE 2 78 Fi R L I SR BRI AL

brifE, AL TR T RGERES B RGN
IR 759255 77 T s S R

[E A A 2 BB AT R AT e 17— 2R 50 5% 1
M E IR AT T BRI TAE, JFIRAE 17—
SE MR o W R B L JE RS g A0 K 2
SERHIRBE A AN = S 2 K 2 R TR T T LRI
AR S LR verh . Hom R G RErE . et
AVESE T . P Al B A Al R A AR
RIFTREVRV AL R, CITIRIS o2 78 BRI ]
T ALK, TSI 7k
WEHPY . IREE 2UHE B, R AR IES
] Fre 2L 2R K £ HE B o 2 78 HEL B AR HE ) [ PR AL A 45
A, DMRHEBOR I A BRI S AR O, AR R
KT WA IR ATCL T BRI T IS T — 1

S ihadiclih R DU o

B, ERHEIEEREAG —. 125 7 AR
DI, A SR, 7o iR A
BT 7332 FEAR TS T 1T, 0 5 BEAlidk — 20 4%
AR RFIIZRR I,

2 HREEIERA T L FTBREARNEKRRE

MRS G IR AL L A B E AR (Magnetic Reso-
nance Coupling Wireless Charging, MRCWC) i i
MFHREALIRIL SR AR R )7 NS R = A% 38, 2
FT e Frir BT R B S e A 4
ot EEA R N G e Bm T s fLg, 1931 H
M, REK EIR BRI N SR, BEW
LCC EHRAM P 20K R B AL 4 2 B4 F %, e &
BBz J R, BARESERmE 1
Rt

ALCCER R 54 BIER g

23}

AR A IR A To 2 7 R 2 B I BB B S AR
P& “TSEIRAR S, AR AT AR R S B 2R
Wik A48, BURSELRIA IR 2 bl 8T wism At
MEHE, M A5 RE BT AE P 2 1A AU AR
TR, RN REIENSS R, e ER
ARy o XA WIS AR B — R BIPR AN SR L , AT
LS BN £ Pl TR AR 7 3R, AT TR Jl i 22 0 B 7
MERCR, ERERAENNLIEZ AR,

3 HRERURE L TR RERN KRR

3.1 b s

B G5 K B R 2N 5 I R A A
HACE LB 8, PR L SR B ek
&l BELRUUE T 78 B RE R AR R GRS
TEE -

| FEERE R ET LR ARG REE

FEBLF R G A IS, — 7 T 22 R 2L fEl 1 L
&R . T2 TR RS LA S 4 el TR A o it
BRR B R RIS RO B 0 A
58 FE2 RIAR L 26 B A W T b o I e i i, T I
T2 8 EL  LARDXT AR 1 RE % B2 B A4 53 i 83 o A
U4, L, — RO FE TR ), 3 i F AR & 0%
BE— PR T AR M TS . (B, AR R
HEEE DR AR, R S 2 2
AR AR IR AL, N b AR A LR RS SHUN
SO, R S EOLERTERE T PRI, SRR AR
AR R DRI, BRATIR HUSE Tt A 2 P 2 58 R A A
REIE BRI

S—J7 L LREISEHITTE M. it 4%
MG K% B R R (Q BRI &

-26 -



LS

RS TE R A IR UE 2 78 Fi R L I SR BRI AL

M RGWVEIRME R0 . AR HE 2k B (1 Sl 77 0K
WERE A S5 7y IR P8, WRLR AT 2R IBI R 8 F L4k
Hel (DD Z& 1)) o P18 4 Pl o2 B 2Rk FH (GRS & 454
Heeh| T8, srHrias, HASAa =R, fE
A, QKRB R T 2 RER, WD
ReEPiFE. HIRERGMFEER M, A H
SN ZM TN R, WEERwnEL. \E
(12840 DL R £ B S W AL 5, mT e se i fil & &5
MvERE . R, 7528 W TR R R A B,
SR A BT AR A AT — JE (R B

3.2 WEIRAMZ R L& LEH)

WA A IR T e R Gt i 2 Fos, &
Fh LRI . RME 2 . BEERAE HI LA M A Ek, @it s
Hil 2 S IR B R G RE AR e . TR IR
AL EXTARERIIE L, A R R B i 4 el A A M
PP RIS DR 5 P e T D A DLORIE e HH FRLRE
FFE MBESR B S RRE . FTLL, IERAME
IR 28 G5 ) () W T T 4 v A i R 3R DA R R G ) A E 1
BA R EEN.

Fib

; " Bl
N

it iz e = i

% % Rl i £

B2 H#SERATERBRRGENREE

TR X 48 45 KB R A LC (HER—HL) G
PR, ARSI 32 A7 3] el JER 2 P 11 Fi B A
R AR SL IR . BRI P A A AR 3
UL AR TC LR, 1 A TR R A
PRAF E IR A MRGA T EIRRE, LR/
(1 Js S A5 RE RN 55 K I R G R ),

3.3 i F ek F

4 D) 2 F0 78 LK 3 R AT B A A 1B IR T 28
LRGSR MR E T LR
ARG N SR G miR gt DR E . 7E5LPr
MR, — MR ARE R it ) A 2 A
70 LT SRR E BT T AR Th 3 . AR TR A
Ty 2 325 iy 38 2 A i S o A7 i 76 L R AR BE =R FIT o
b, R T o4k 7 R RULE R R A AL
R ERAEKE . BTEL, SRR EWEBD IR
B RN, MR ZFR R, BFEHE 4
Rt BRI . KRB AEIRAMENL S DL R

-27-

Bi 2= 5%

L R fE R R, RS S R B 2
[FAAAE IR I R o IR ™ 2, AR5 RS, |
WL S| R R T SR AR S, AR e
Wsgmn i A BT UL, a0 i 452 4 el 1
PN ER AT B SR N DR AN v A b 1 P S
TRIRHE 5| S F B B e A =3 A 3, IRk PEl R &
REOL AR . AT — DR e R T 3
K, HCE TR EXN RGHAT ZE NN, WRE
)42 1) SRS o P YA e 28 8 LT RN 4 B AT 55 . BT EA,
WHATAEARUE 224 A &E . 20T 78 H ) (R 3 — 20 4
FICZ 78 AR AL R DI 2R, AR A TR
BN E PR . AR AT R B it IR
AR DI M2 PR PG 43 DL B TP 3 46 7 T PR IR
NFFERIRAL, B SR T T4 78 i R G B PR .

3.4 FAMSTHEMR

FER ARG 1SR TG 2 78 B HOR I 78 5 N H A
222t 5 AT S ) R R o A A ol ) S i ) B R
. EFRE TZ A4 (EC) MHAMAM AL R
LAB RGN B REME TH0E, P
A LR AR I R R R K T E B bR . H
&, BEERBIRERRT, MREN TSR
P, i TR sz 2IHRAER . Ak, WA IR 2 B
PP R PR P 2 A OB . 70 FAR S RS2 AR AT (1)
REMBYRI RS, WA H b T 48595
JES ) AR AR S

FER]SEPET T, JoZk7e v e B AR e Y R =
HIh I X — Rk ie bR . Fam AR E R
IR S, 1BV J RGLE S PR 264 T 13 B
AEJT. RGN B IR HLGIESL T T SN 7 47 18
HE R REMNAG, B R TEERNE YR
At e AR LA SOR B ORI B,
PRAE S0 A7 0 T Tl 7 P 900 B ol 5 e p o AE 2K
AR T, 2k 0 M I B2 e A A A0k ot i e
iz, TSI EnGEd, I8 R R G I 8
SRR BT RS oAb, TR G FF a2 v H
AEMEEER R Ao B X T
L fi PR 4 T 5 B PR AR RIS, T e 4 L R
= Myl B A KA .

4 £5ig

MR EIRATLL AR A, BARCEIE T



RIS

RS TE R A IR S UC 2 78 R E I SRR B L

— R LR, AELEHE R 37 N IR 47 i
HEiE L. (BB AR AL 2 AR RIS & 1
PRATL TS B BR M EER T . BB GIEIRA
TEFEHEOR BARAT R, (HAESEEL iz i b
FIHT, T ROIEREE . MR, 2t W
PERURRASE NI — R A0 fR i, AT AR S22 R
FFICFELET1, FFEEIT IR NI TCIFHERE G A ok
Jiggs DAHEBDEOAR RBAN R S o

SE Tk
BEK R XEE, S MRS ERATE T RSN
R H AN AT 7T [D]. R AR 4E,2023,(06):9-10+20.
B o TR R MISO 47 AR BT D).
PU R RHE K 2%,2022.
HE S N iERATL LB RRRLE R AD]LK
YLK 22,2023,

B R R AR R A R A AR R BR
W sh5 5 N H B E ). 58 /1 &4t 5 311£,2017,41(02):
2-14+141.

2 pr bl ST PRS- 4% AC/DC ks s Vg 1) i
RIELL L RS [D]. R T K ,2023.

RE . 7 FH O 28 s RE AL S I B S Ak B R G0 R T I AL
[D].[Fl 5 K %,2022.

ZEVL R, B, D S5 R GRS & L Bhi R e S e

(1]

(2]

(3]

(4]

(3]

(6]

(7]

-28 -

(8]

(9]

(10]

(1]

RSG5 9U[I]. T BT 3R ,2024,58(01):53-56.
Bt A BH . TR G IR GRS & WPT RIS Rg %
THD].FE RS B L K,2022.

AL HARELL 7 BH AR IAENRK S,
2023,(14):148-151.

BB oLk R T R R OB R 5 R 7T [D]. WL
KE£,2023.

FEAE A FER AL LR L AR R S
H[J/OL] I ENU 9t 5 K f&,1-25[2024-09-04]

XU, H 57, NS S TR R R T B R R SR 5 N
ZEIR[I]. HL T HREHTHE AR ,2023,42(02):48-67.

SR L BhIR A 1B I R TG 28 78 HL R S 4 i B R
3¢ [D]. WL K 2,2022.

BT 3T R Ie o0 19 f 3hiR 4 JC 28 f R AL Han 2k el
IR 72 55 158 [ D]. 7 rE A K 22,2020

EBEAS, FIEER, R ERURN T AR R

G S T AMER ST T LRR ] E AL T2 %
%, 2022,42(20):7288-7306.



	1 新能源汽车无线充电技术国内外研究现状
	2 磁耦合谐振式无线充电技术的基本原理
	3 新能源汽车无线充电装置的关键技术
	3.1 耦合结构
	3.2 谐振补偿网络结构
	3.3 传输功率和效率
	3.4 安全性与可靠性

	4 结论

