24 % 11 e G TR Vol. 24 No. 11
2016 4 11 A Optics and Precision Engineering Nov. 2016

XEHS 1004-924X(2016)11-2783-09

1 B 1 37 o Rk B0 48 7 Mo 4% X =S4l BE R AU =2 T

(I k% mmw@ T%ﬁéﬂﬁ tEFE S LHE, KiZ 300130)

FEE O T B U A WAL A SR A% AR IDORG B L AR T W B A A A% RS T ™ A i W R G AR T T R
X AG I LR 5 . I ANSY'S BP0 RS TR i & 5 =R TR B I B 0% 3 R AT T A BROT A, A3 R <R
JU 3 B E K 120°N A N A% S A (NNS) i 882 >R F [ 2012 RV S O 14704 3 I G 00 28 2R LU AR, SRR 0P 9Y T 1
A 205 VA A i 0 D T 2 0 R D P T 5 0, DR AE R RN R Ty T AT 2R LT . SRR E wE A
3 PUWE R H S 120°NNS JCE I 5y [ 20 4k B, 460 0 Fi, & 9 {34 21 50 mV, b H B E Jr U3 TR 30 mV, BFSY
O - B A 4 A A% R I e 3 BBk NIN'S i B A 0k B [ BRRE AR AE M B

*x B R BIEAY RN EREAEAE RN E AR

hESES:TP212.12 XHRARIZAD : A doi: 10. 3788/0OPE. 20162411. 2783

Influence of bias magnetic field on detection voltage of
magnetostrictive liquid level sensor

SUN Ying" , BIAN Tian-yuan, WANG Shuo, WENG Ling, ZHANG Lu-yu

(Province-Ministry Joint Key Laboratory of Electromagnetic Field and Electrical
Apparatus Reliability, Hebei University of Technology, Tianjin 300130, China)

% Corresponding author, E-mail: sunying@hebut. edu. cn

Abstract; To improve the detection accuracy of a magnetostrictive liquid level sensor, different
placements of float magnets in the bias magnetic fields of the sensor and its impact on the detection
voltage were researched. The bias magnetic fields generated by float magnets in different placements
were analyzed by the finite element analysis of ANSYS software. It was found that when three pieces
of magnets under NNS placement or one single ring magnet are chosen as bias magnetic field, the
detection voltage waveform is in line with expectations. Besides, the effects of bias magnetic field of
magnetostrictive liquid level sensor were done on detection voltage were experimentally studied and
the experiments were done more times for the float magnets at different placements. The experiment
results verify that when the bias magnetic field is generated by three pieces of magnets under NNS
placement or one single ring magnet, the amplitude of detection voltage reaches 50 mV, which has

improved almost 30 mV as compared with that of other ways. It suggests that three pieces of magnets
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under NNS placement or one single ring magnet can be applied as the bias magnetic field of

magnetostrictive liquid level sensors.

Key words: bias magnetic field; magnetostrictive liquid level sensor; detection voltage; finite element

method
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Fig. 1 Experimental test platform
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Fig. 2 Flowchart of signal generation
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Tab.1 Parameters in experiment and simulation
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Fig. 6 Placement of two pieces of parallel magnets
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Fig. 7 Magnetic field intensity varies with distance
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Fig. 9 Magnetic field intensity varies with distance
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Fig. 12 Magnetic field intensity varies with distance
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Tab. 2 Placement and parameters of magnets in float
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