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Stability Study of Wireless Power Supply System for Planar Rotation Mechanism Monitor
CHEN Xuling, LIU Cheng, XU Xinwei, DONG Shuo, TIAN Ting

(College of Mechanical & Electrical Engineering , Nanjing University of Aeronautics and Astronautics

Nanjing 210001, Jiangsu, China)

Abstract: Taking the planar rotation mechanism as an example, a magnetic coupling wireless power
transmission system was designed and studied from two perspectives: the spatial structure of the coils and the
resonant compensation circuit. This system aimed to reduce the voltage fluctuations caused by significant changes
in mutual inductance between the coils during rotation and ensure system stability. Regarding the spatial structure
of the coils, four coils were fixed on a stationary plane at the transmitter end, while two coils were used at the
receiver end and fixed on the plane of the rotation mechanism to ensure that they could induce a certain amount of
current during rotation. For resonant circuit compensation,an LCC/S-type compensation network was adopted. The
current at the transmitter end is only influenced by the compensating inductance and input voltage, further
enhancing the coils' resistance to offset. This approach provides significant advantages in terms of power
transmission and efficiency improvement. Finally, a simulation and experimental platform was established to
validate the design. The experimental results demonstrated that using two receiver coils and the LCC/S topology
resulted in improved output voltage, power, and efficiency while maintaining stability to a certain degree.
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Fig.1  Structure diagram of a planar rotating mechanism

wireless power transmission system

1.2 ZBEZTEEHHNHR
1.2.1 RS S ARl 2 P B Y

T B A WL 7 A T, — Bl i
Ee R RR s HER AR, O A — Rl R i S DL &
ANFORIEM, AE R RGBS
I, B AR R R AR R KA, HOE & 28 [ B A
PONTRE R B N = Y P - F =R R A TN OES
I BRIR T BB R, BRI SO DL
Ph& A A TR

YT T A BILAL) B SR TE e i B [ o2 8 A
JEE A 2, (L 1~ 2 B ) T 255 Tl o7 18 AT SR AR XS
7o HESTEHMAIRR, WNE 27K,

P2 B0 Ak P B3 S 2 O 2 (3 A
Fig.2 Single transmitter coil and single receiver coil spatial model

LRI 1 T x,—y, VT b, 2R 2 P T ARRE A 2y,
SET L, 2RI 1A IRLG O, BEAE AR BRI |, ZR1E 2
(IR s O, B w,—y, TR R d, PR 2R P 242 4
SR R0y, BN 0, oy, BE— LR B K R 1
il LdL AN LAL ST 2P 1 N2l 2 b5 — i)
HITC, a8 Ld] 5 x e/, o, 0 LAL 5 xSl
S o MR A RO AE 248 0 R 4[] 53 )
B BEREE R 0, R, L P8 1 A IR0 31 £k B 2
O NS e

FRAE % L A S S AT B A R A U

35



WA AR 20255F 554 2

FRImsh 5 o @Ak S AL S 55 R Ak B R AR TR R

,U,Onnzag(jgdl -dl, ()

B Y TRy S =y EZZTE‘J‘K Mg = 4 X 1077 H/m,
e HIRA A

/.Lon n, fzﬂf%r ryeos(a, — a,)da,da,

M(0)= (2)

Hrp

r!

NE SR (3)
m™—0
2

r'=1lr, —rl=

0
7, = rcosa, + 2Rsm§sm - rycosa, (4)

0
7, = rsine, — 2Rsm5cos - r,sina, (5)

PR B 2 7E A R G AE iz 3, (5 it
JiEHE 1 FE RN ] A DG 2R AT
Tnt
0 = 5 (6)
U n B ALRA A5 58
()AL () FIA(5)F53)

mnt

7, = r,cosa, + Rsin—— — r,cosa, (7)

. mnt
T, =r;sln, + cos—_— —

r,sina, — R (8)

122 PRSI S M H i 2k Pl LIRS

FIERSCERITIPTIAE , 24 £ e X HE B 7
ST FL2k Bl H AR [ B, 2 30K R B S
RETE I 55 , $R 2k BB e % e A2 L BERE & B RO B
RE /D, 2 P HER I T 3 25 3l 3 &
AR DEEEAN T R GEMR Ak R R IR A 3

ZORC N T REGRIL LG, BOR 440 K LR TR

— E W HE R, 7 7 P 2k P AN 2 A AR LR L
RFE—A, RIVEEF- LM 7R R , B iUk Bl e
TR It RN 48 S 2 Pl A LR

TEWCF R I, an 2R R LRI e
A RESATAE T 4 A ST AR P AN HE AR, i A
KA > HE A RE AR A B F R B, AR T i
R A R GE i G R R il 244
W2k Bl 7 — AR BB AN RS 55—
ANEIB e A0 e . T 3 TR RAIE T AR JE A
WA BRI RE AR AL R M T HIEREL

TEPE 3 H A4 e S 2k Bl 2 [a) il 2 el e e
ZIFIHR AL P R IR AS A o SRR Pl A TG 174 4 TEY
JA 9 T ARSI, P R iR 5 1 0 7E 0~
90° T T, i 2 (1)~ (8) AT LA U & Sk 2k
RIS 2k Pl Y B k5

M= M(0)+M(9+Z)+M(0—Z)+M(9——) (9)
36

KRR

L 2

P30 SR R I A e s TR o 7 A T
Fig.3  Spatial position model of four transmitter

coils and two receiver coils

1.3 EBRIMEREFR
1.3.1  LCC/S HL 454 5 e Bt

ZAGE 0 BRI E 4 B oR , Ho U B
JEVE 5 C oA 5 A UE B L 45 5S,~S, i 41> MOSFET
2N JR AT IR LR L SRR A C,
25 Co M0 1% it LCC RIS IR I 28 5 1, ~L, o — 1K
M 44~ S5 26 P8 R L~ L, S A i 2k P
PP IR 5 T IR FJBR L (L, A L, 174 R JER 2 D) 5 5 4
25 CH B S BYER O i B I £6% 5 D, ~D, ZH B TG I 4
T 5 Co At T8 I 25 5 R, A o i BEL P 17 28
U, A8 A8 WS L 5 U, oA B i 6 3k A9 ELI AR
JE 5 1, L, 143 530 Sk 3 28 A B o8 B IR L & S 4R BBl
S HLIAD FE A P L

K4 RETHEREIT

Fig.4 Model of the circuit system
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