W43 WA 2 M xR % W Vol. 43 No. 4
2022 4F 4 H Chinese Journal of Scientific Instrument Apr. 2022

DOLI: 10. 19650/j. cnki. ¢jsi. J2209312

A 4] 1 s 5 350 Bz B T T W 47 5K B 2k B A AL 7% R R ER

ek, B RL,E O OKLVA |k i
(TP TR UG T R S5 S TAFGT b BR 400054)

T E AR T v 2 A B A% SRR A A P i S N B 57 I By AL R R 2 ST R AR % [, R T — el
ST T 2 BBl Sty S RN 1) 7 i, AR R 1 ) M B ) S AR R A, FRATFI T — T 0 o o 3 A6 1 R Y T R S B B AL R
FEST T OV H 2k RGBS AT S AR X 8 ST RE S I S AR B B T OBUZ B AR SR I £ P A T AR N T 4 5
ST TRV T AR A S T AR R | SR B s [ T 32 A OBUS U BT, SEI T AT AR 5 0 A O A 5 LS E T 2R A AR
P ST T AL o A it RS R BRI SRS B s ) IR AR AR S ST PCB T A T &R0 228 mm 137
fRIRIRRENIT SIE FAG R FEN LR TF T X LU SESG , STYR 45 S 0 97 8 57 1H B2 AT B2 % Skt R A7 sssc b 3 1 42 SR8 190 it
SRONE B v N A B, AL R AR PSSR I AR B M +20 wm $275 8 +10 wm,

KGR I ARRN 5 IG5 HE I WM R A2 s s TR 22 e

hESES: THT12 XEERIRE: A EXREERSERAD: 460. 4030

Planar magnetic field linear time-grating displacement sensor
with end-effect suppression

Yang Jisen,Lu Yu,Wu Zhuo,Zhou Run,Zhang Di

( Engineering Research Center of Mechanical Testing Technology and Equipment, Minisiry of Education ,
Chongqing University of Technology ,Chongqing 400054, China)

Abstract ; Aiming at the problem that the uniformity of the uniform motion coordinate system is reduced due to the end effect of the planar
magnetic field linear time-grid displacement sensor developed in the early stage, a method for suppressing the end effect of the planar coil
is proposed, and an alternating magnetic field with higher uniformity is constructed. A new type of plane linear time grating displacement
sensor that can suppress the end effect is developed. A mathematical model of planar coil excitation is formulated to analyze the influence
of the end effect on the uniform magnetic field, and a double-layer complementary excitation coil structure is proposed to suppress the
end effect. The dual-column excitation unit realizes the synthesis of travelling wave signals and verifies the effectiveness of the scheme
through simulation. A simulation model to analyze the influence of the end effect on the measurement accuracy of the sensor is
established, and the sensor parameters are optimized. Based on the PCB process, a new sensor prototype with a measuring range of
228 mm is fabricated and compared with the traditional sensor prototype. Experimental results show that the new planar linear time
grating displacement sensor can effectively suppress the end effect of the sensor and improve the measurement accuracy. The intrapolar
raw measurement accuracy is improved from =20 pm to +10 pwm.

Keywords : end-effect; uniform magnetic field; linear time-grating displacement sensor; error characteristic
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Fig. 1 Calculation model of rectangular coil magnetic field
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Fig.2 Magnetic field distribution of rectangular coil
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Fig. 3 Calculation model of magnetic field of
“JL” shaped coil
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Fig. 4 Magnetic field distribution of “ JL” -shaped coil
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Fig.5 Calculation model of two-wire coil magnetic field
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Fig. 6 Magnetic field distribution of two-wire coil
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Fig.7 Calculation model of double-layer complementary

coil magnetic field
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Fig. 8 Magnetic field distribution of double-layer

complementary coil
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Fig. 9 Magnetic field distribution of double-layer

complementary continuous coil
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Fig. 11 Sensor model
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