$43 % B2 % # I £ ¥ W Vol. 43 No. 2

2022 42 H Chinese Journal of Scientific Instrument Feb. 2022

DOLI: 10. 19650/j. cnki. c¢jsi. J2108556

FEMERABMABERSFNIITIRE"

R’;’Ef]\ﬁﬁ"z’é'{{ ;ﬁil,z’é ,7.}&]’2,&7 &1,2
(1. bR RAE B dbat 1000835 2. Jbat i 59 RAAR I S W FH LAER AR5 Pt dEad 100083)

W E L ASCRTE T AR Al RS A R R AR IR IR B R T AL, P T R TR ARSI R TR —
JhEk B, — A B R B LA B I SR AR P % 24 45 Rl 4% B 3 A S8 72 FL T s, A0 8 42 A B 7 A 1 SR R FL s R/ 4
Tl AH B2, G Hs SR R A O, MG T A 35U R I8 T B sl T = v 2B ) 008 T 2 5 0 408 19 > B2 S 4 L JR iy jiL T 7™ A AN [ 1Y)
Ak, Gt B 5 05 B4, B T A s T A5 3, B0k B P R R B IR R LIEAY IR AR L, AR SUHR S A ST IEAY IR
ST SR, UE AR BESA 0. 000 3° (19 Sk B2 BB & D BRE XS RERLIEA T I3, 45 SR 3R W ARS HE 58 BUG , 7 0° ~ 360° 3 [
WIZIE AR 20 0. 1° 1 B JEPRA: F= 55 R B0 UE T %0 Rl 171 .

KGR HUBRE B A s M LR R a2 AR

FESES, THT12 XERERIREE . A BERREZERSERE . 460.40

Design and calibration of the non-contact inductive angular displacement sensor

Chen Xiaoli"?,Zhang Bo"*,Li Jie"?  Tian Yue'"’

(1. School of Mathematics and Physics, University of Science and Technology Beijing ,Beijing 100083, China;
2. Beijing Engineering Research Center of Detection and Application for Weak Magnetic Field, Beijing 100083, China)

Abstract: In this article, a non-contact inductive angular displacement sensor is designed, which consists of a stator and a rotor. The
rotor is obtained from the sector-shaped copper foil. The stator contains a set of excitation coils, a set of receiving coils and subsequent
processing circuits. When an alternating current is applied to the excitation coil, the induced electromotive force generated by the two
adjacent receiving coils is equal in magnitude and opposite in direction. Meanwhile, the induced voltage is 0. When the rotor rotates
above the receiving coil, the eddy current generated in the rotor will cause and the induced voltages of two adjacent receiving coils have
different changes. Through theoretical and simulation analysis, the amplitude of the induced voltages in the receiving coils changes in
sine and cosine with the rotor rotation. The algorithm is applied to identify and calibrate the sine and cosine signals, and the prototype is
tested with a high-precision time grid turntable with a positioning accuracy of 0. 000 3° as a reference. Results show that, after the
calibration, the sensor error is 0. 1° within the range of 0° ~360°. It could meet actual production requirements, and the feasibility of the
program is verified.
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Fig. 1 Plane structure of the rotor and coil
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Fig.2 Receiver coil structure
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Fig.3 Expanded view of single set of receiving coil

1.2 WEFE

e IR Rl 2 P 7 A AS AR M LR, i R
S H AR B, 7 A AR WG 3 vh i S 2 7 A R T R
M) B i 8 i 1 DX 3l 79 FL T 37, DA T S5 i 2 A 42 e 1 Jke



38 % # L F ¥

43

o7 FiL B A 1 SR /N 3 S 1 R L B0 B 1 RN S
BT B AR Ak T B AT LA £ A 1R B
B AR, 13 H R S 3 A A A% R A i LA ST
JRET

1) VAR Vel 7 A 52 A W

N T LR W 7 SR A AR G W OB R BT
T AR LR P, BRIE b 208 A S H R N AT DL AR
LEI5R AR B PR B S A5 G338 5T Ansys Maxwell i
FROFE AN 4 FTOR i 45 R B0 E T A B Y IE
k.

B/tesla

7.048 5x104
6.276 9104
5.505 4x10*
4733 8x10*
3.9622x10*
3.190 6x10*
2419 1x10* §
1647 5%10°4
8.7592x10°°
1.043 4x10° NN

0 20

P4 A2k el I 5 JEE 23 A 14

Fig. 4 Distribution diagram of magnetic induction intensity
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Fig. 5 Coupling process of rotor and receiving coil
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Fig. 6 Sensor’s electromagnetic coupling simulation model
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Fig.7 Induced voltage of the receiving coil 1
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Fig. 8 Induced voltage of the receiving coil 2
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