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Effect of Demagnetizing Factor on Capacitive
Type Magnetoimpedance Effect
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Abstract: The influence of the magnetostriction materials demagnetization factor at room temperature on the magnetoim-
pedance effect of magnetoelectric composite oscillator is presented. Rectangular TDF and square TDF combine with the
same piezoelectric PZT designed to form a magnetic composite oscillator, respectively. We compare the influence of
demagnetization factor on magnetoimpedance,magnetocapacitance and magnetoinductance at resonance and anti-resonance
frequencies. It was found that the variation of impedance, capacitance and inductance are basically similar with a dc
magnetic field at resonance frequency. However,when the magnetostriction plate is rectangular,the impedance , capacitance
and inductance of the magnetoelectric composite vibrator reaching to saturation required less magnetic fields than that of
magnetostriction plate which is square. In the anti-resonance frequency,the influence of the demagnetization factor on the
impedance and inductance varying with the magnetic field is basically same as that of resonance frequency except for
capacitance. When the magnetostriction plate is square ,the magnetoelectric composite oscillator capacitance fluctuates with
the magnetic field intensity between 1 600 Oe and 1 700 Oe at anti-resonance frequency,and the magnetocapacitance is up
to 44 000 %. Considering magnetism, the effect of demagnetization factor on magnetoimpedance is analyzed theoretically.
The study provides experimental and theoretical basis for magnetic field sensors in low magnetic detection.
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Fig.1 Schematic diagram of TDF/PZT composite vibrator at square TDF and rectangle TDF , respectively
WER AR SN 2 Fion , RGeS TR L IR B REER L i 0Tt (Lake Shore , 52 [) FIBHHT /3
ACCHIOKT, HA) 2. R3O it CfE FEURE B ], 1370 v P RG2S e 4 D 1, T BELBE 23 B
AR i L 22 SRR 2 A, W2 SRR LT 7, U L, A C BRI,




AT ST, 45 « AL A S R BEL A0, AR WA T 5 S M AT 5

& 2

FELToMT X

RN RETERE

Fig. 2 Schematic diagram of the magnetoelectric test system
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Fig.4 Variation of impedance, capacitance,and inductance with the magnetic field at resonance and anti-resonance frequencies
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Fig. 5 Magnetoimpedance , magnetocapacitance ,and magnetoinductance

at resonance frequency and anti-resonance frequency
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