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Research on the performance of uni-axial ring-shaped fluxgate magnetometer

ZHANG Cong*, HAN Jianwei", JING Yuqgiao*, FU Hongjun®,
WANG Shuan®, ZHONG Rui*, GUO Cong"
( a. Robotics and Advanced Manufacturing Academy;

b. Education Center of Experiments and Innovations (Analysis and Testing Center) ,

Harbin Institute of Technology (Shenzhen), Shenzhen 518000, China)

Abstract. The ring-shaped fluxgate sensors are widely used in weak magnetic field measurements,

and improving their sensitivity is of research significance. An experimental setup was constructed u-

sing a lock-in amplifier instead of a circuit board, combining numerical calculations with experiments,

the impacts of core thickness, excitation voltage magnitude, and frequency on the sensitivity of uni-

axial ring-shaped fluxgate were researched. After parameter optimization, the sensitivity of the uni-

axial ring-shaped fluxgate sensor could reach 0. 551 6 mV/uT with an accuracy of 0.1 pT, thus this

sensor enabled high-precision measurement of a weak magnetic field environment.

Key words: uni-axial ring-shaped fluxgate; weak magnetic field; second harmonic
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