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Design and Test of a New Sensor for Magnetic Measurement

LI Fu’ an, HUANG Wei, LIU Jielin, CHENG lJinbiao
(Unit No. 92557 of PLA, Guangzhou 510710, China)

Abstract According to characteristics of magnetostrictive material and working principle of magnetic sensor, this paper an-

alyzes and investigates structural design and process through simulation, and explicates the production process. Then it discusses the

effect of bias magnetic field on sample of the sensor, and the maximum accuracy of the sample in geomagnetic environment.
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Fig. 1 Working principle of new magnetic field sensor
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Fig. 2 Typical structure of strain coupled L-T mode
laminated magnetoelectric composite material
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Table 1 Performance parameters of several typical

piezoelectric materials

FEHUB R g3],p/ 511)1/ ‘ gBIvP/S?l ‘/
(1073V - m/N)  (1072m?/N) (10°V/m)
PVDF -200 325.5 0.614
PZT-5H -9.11 14.1 0.646
PZT-5A -11.4 14.4 0.792
PZT-4 -11.1 10.9 1.018
PZT-8 -10.9 10.1 1.079
PMN-PT 52.7 12.6 4.183
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Fig. 3 Maximum magnetoelectric field coefficient

-

obtained from various piezoelectric materials
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Fig. 4 Relation between magnetoelectric voltage

coefficients and volume fraction of magnetostrictive phase
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Fig. 5 Magnetoelectric coupling coefficient varies
with applied DC bias magnetic field
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Fig. 6 Magnetoelectric coupling coefficient varies
with frequency of applied AC magnetic field
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Fig. 7 Magnetoelectric coupling coefficient
varies with applied DC bias magnetic field

under weak DC magnetic field
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