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Research on low frequency expansion of magnetoelectric vibration

sensors based on lag compensation method
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Abstract: To improve the response performance of magneto electric vibration sensors in the low frequency range, a
low -frequency extension method for magneto electric vibration sensors based on hysteresis compensation is proposed.
Firstly, the working principle and mathematical model of the magneto electric vibration sensor were analyzed to identify
the key parameters that affect the low-frequency measurement performance of the sensor. Then a second-order hysteresis
compensation circuit was designed, a low-frequency compensation filtering link was introduced to optimize the transfer
functions of input and output, and MATLAB sofiware was used for simulation verification. Finally, a vibration comparison
testing system was established for experimental verification. The results showed that the low-frequency extension method
of magneto electric vibration sensor based on hysteresis compensation can extend the measurement bandwidth of a mag-
neto electric vibration sensor with a natural frequency of 2.02 Hz to 0.202 Hz, verifying the feasibility of this method and
providing important technical support for promoting the application of small magneto electric vibration sensors in low-fre-
quency measurement scenarios.
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Fig.1 Mathematical model of magneto electric vibration sensor
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Fig.2 Amplitude frequency curves at different damping ratios
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Fig.3  Amplitude diagram at different natural frequencies
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Fig.4 First order hysteresis compensation circuit
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two types of circuits
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(a) Physical picture of ST-2A sensor
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Fig.7 Physical image and amplitude frequency characteristic

curve of ST-2A sensor
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compensation filtering system
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curves of ST-2A sensor obtained from simulation

3.2 LIRISHIE

Sy 6 UE G P IR B A TR AT AT BRI T Y 1)
NHECR, fEE N 25 CHEIRBAMT, #aRshxt
W R G I T R S B 0 0E o PR sk BRIl R 4
IR & . ST-2A AL R4S . VSE-15D-6 &l St
JEE ) A i A SRR A A - DR R B L £ 15V
TR . Spider—20E B4 {5 5 M {U R L4

%%ﬁ&o%EﬁD6mmﬁFﬁWL %W%
LA AT 5 AL 00 23 R i X A 0 i i ., FIH
W%ﬁ%Wﬁﬁ@ﬁ%%ﬁ%,E%mﬁvﬁﬁ
ST-2A BUAE A% H A S 5o RS IR R
e IR K gtk E I 10 e o

/i/” 1

A) \ WS T-2Af% /5
/ —
4

(a) Physical picture of vibration comparison testing system

€ RIS
i 1
ST2AL A | VSE-15D-6f6 s

Wik E

—> L

(b) FRANA IR ARG

(b) Structural diagram of vibration comparison testing system
K10 PRl B R S Yy 18 b4 1]
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