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Applications of nanoscale magnetic fluids to sensing systems

PU Shengli, JI Hongzhu

College of Science, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract The magnetic fluid is a novel kind of functional materials, with both magnetism and fluidity. It has numerous potential
applications to sensors due to its unique features. This paper briefly reviews the progress of applications of magnetic fluids to sensors
related to the volume, the flow rate, the angle, the temperature, the current and the magnetic field. Their sensing principles are
analyzed. Based on the theory of the geometrical optics and the magnetically tunable refractive index of the magnetic fluid, theoretical
derivations and numerical simulations of two kinds of magnetic field sensing systems are conduced, to promote sensor researches and
applications based on the magnetic fluid.
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Fig. 1 Volume measurement sensor
based on the fluidity of MF
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Fig. 2 Flow transducer based on the fluidity of MF
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Fig. 3 Tilt measurement sensor based on the fluidity of MF
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Fig. 5 Schematic diagram of agglomerated structure
of magnetic particles under external parallel and
perpendicular magnetic fields
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Fig. 6 Current sensor based on the tunable
transmittance of MF
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transmittance of MF
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Fig. 8 High—voltage current transformer based on the
thermal lens effect of MF
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the tunable refractive index of MF
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