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Hydraulic oil micro contaminant detection sensor based on double solenoid

Bai Chenzhao, Zhang Hongpeng, Zeng Lin, Zhao Xupeng, Sun Guangtao

(Marine Engineering College, Dalian Maritime University, Dalian 116026, China)

Abstract: A multi-parameter oil contaminant detection sensor is designed. Based on single-spiral inductive sensor, the sensor adds
another solenoid coil, which can perform inductance detection and capacitance detection. Inductance detection distinguishes between
ferromagnetic particles and non-ferromagnetic particles in oil; capacitance detection distinguishes between water and air in oil. Compared
with traditional single-coil sensor, this design not only realizes the multi-parameter detection of oil contaminants, but also adopts the
spiral coil with smaller wire diameter and more turns, which increases the detection sensitivity of the sensor. The experiment platform
built with the proposed sensor is used to carry out test experiment. The iron particles with diameter greater than 20 wm and the copper
particles with diameter greater than 90 wm can be detected during inductance test; the water drops with diameter greater than 90 ~
100 pm and the air bubbles with diameter greater than 160~170 pwm can be detected during capacitance detection. This study and design
provides a new method for the rapid detection of oil contaminants, which has certain significance for the field of mechanical equipment
fault diagnosis and life prediction.
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Fig.1 The sensor design
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Fig.2  Sensing unit
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Fig.3 Inductance-capacitor mode switching principle
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Fig.4 Equivalent capacitor circuit
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Fig.5 Capacitance detection principle
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Fig.6  Experiment system
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Fig.7 The 70 pm iron particle signal
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Fig.9 The SNR and signal value of iron particle
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