Journal of Sensor Science and Technology
Vol. 24, No. 3 (2015) pp. 181-187
http://dx.doi.org/10.5369/JSST.2015.24.3.181
pISSN 1225-5475/eISSN 2093-7563

II-7 I AIil A-I "g' Fe78B13Sig/PZT/Fe78B13Si9

FXT -

HETE AKX

HME

°| ME &M

Magnetoelectric Characteristics on Layered Fe;sB,;Sio/PZT/Fe.sB3Siy
Composites for Magnetic Field Sensor

Ji-Goo Ryu" and Seong-Jeub Jeon

Abstract

The magnetoelectric characteristics on layered Fe;sB;;Siy/PZT and Fe;sB,;Siy/PZT/FesB,;Siqt,=0.017, 0.034 mm) composites by
epoxy bonding for magnetic field sensor were investigated in the low-frequency range and resonance frequency range. The optimal bias
magnetic field H,. of these samples was about 23~63 Oe range. The Me coefficient of FesB;;SiyPZT/Fe;sB;;Sift,=0.034 mm) com-
posites reaches a maximum of 186 mV/ecm-Oe at H,=63 Oe, /=50 Hz and a maximum of 1280 mV/cm-Oe at H,=63 Oe, resonance
frequency £=95.5 KHz. The output voltage shows linearity proportional to ac fields H,. and is about U=0~130.6 mV at H,=0~7 Oe,
=50 Hz, U=0~12.4 V at H,=0~10 Oe, £=95.5 KHz(resonance frequency). The optimal frequency(/=50 Hz) of this sample is around
the utility ac frequency(/=60 Hz). Therefore, this sample will allow for ac magnetic field sensor at utility frequency and low bias mag-

netic fields Hy.

Keywords: Magnetic field sensor, Magnetoelectric effect, Magnetostriction coefficient, Electromechanical coefficient, Load
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Fig. 1. Schematic geometry arrangement of the sample.
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Fig. 2. Schematic of experiment set-up.
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Fig. 3. Dependence of the magnetoelectric coefficient vs. frequency
of ac magnetic field on transverse mode.
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Fig. 4. Dependence of the magnetoelectric coefficient vs. bias static
magnetic fields.
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Fig. 5. Magnetostriction(1) vs. bias static magnetic fields parallel to
the sample plane.
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Fig. 6. Frequency dependence of ME voltage for the type C sample
at H,=1 Oe, H;=63 Oe and various load resistance R;.
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Fig. 7. ME coefficient and ME power as a function of electrical load
resistance R;.
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