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A Novel Magnetic Fluid Inertial Sensor

ZHANG Xining, XIA Xinrui, XIANG Zhou, ZHANG Wenwen

(State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To solve the shortcomings of the traditional magnetic fluid inertial sensors, such as
large volume, small sensitivity, low linearity and narrow available frequency domain, a novel
magnetic fluid inertial sensor is designed. A cylindrical permanent magnet serves as the inertial
mass to transform the acceleration value into the change of the magnetic field. Linear Hall sensor
with high sensitivity is used to detect the change of the magnetic field, thus the acceleration is
transferred to the electrical signal. By simulation and experiment, the suspension effect, damping
effect of magnetic fluid and the distribution of the magnetic field of a cylindrical permanent
magnet are investigated. It is verified that the suspension force is slight in the case that
permanent magnet volume is small and the magnetic fluid has excellent damping effect under the
action of magnetic field. The position of the maximum gradient and the best linearity of the
magnetic field are found to install the Hall sensor. The experiments show that the novel magnetic
fluid accelerometer has better linearity and wider available frequency range. The added magnetic
fluid widens the frequency range of the acceleration sensor by 256 %.
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