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Sensitivity Improvement Method of On-line

Inductive Wear Particles Monitor Sensor

JIA Ran',MA Biao',ZHENG Changsong'", WANG Liyong’,DU Qiu', WANG Kai'
(1. School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081, China;
2. The Ministry of Education Key Laboratory of Modern Measurement and Control Technology, Beijing Information

Science and Technology University, Beijing 100192, China)

Abstract: The main technical bottleneck in the research of on-line inductive wear particles monitoring
sensor lies in the contradiction between the sensor sensitivity and channel diameter. The sensor with high
sensitivity generally adopts the micro-flow channel structure, leading to a small maximum allowable flow
rate, while the sensor with large channel diameter has markedly lower sensitivity. To satisfy the require-
ments of online wear condition monitoring of heavy machinery. the sensitivity improvement method of
large aperture inductive abrasive particle sensor is studied. It is proposed to make the sensor work in full
resonance state, in which the excitation coil works in the parallel resonance state and the induction coil
works in the series resonance state so as to jointly enhance the sensor output induced electromotive force
caused by the wear particles. For the detection mechanism, a perturbation model of magnetic field caused
by wear debris in the alternating magnetic field is established, which considers the eddy current effect of

particles in alternating magnetic field and improves the practicability of the model. The experimental re-
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sults show that the resonance mechanism largely increases the sensitivity of the sensor, which can success-

fully detect up to 75 pm ferromagnetic particles and 220 ym non-ferromagnetic particles, and satisfy the

online monitoring requirements of initial abnormal wear stage of the heavy machineries.

Key words: particle monitoring; sensor; resonances; sensitivity
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Fig. 1 The structure of the sensor
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Fig.2 The structure and parameters of the sensor core
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Fig. 3 Magnetic field distribution on the axis of the sensor
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Fig. 4 Current density distribution model
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by a uniformly charged circle
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by ferromagnetic particles
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Fig. 7 Electric schematic diagram of the sensor
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Fig. 8 Alternation of impedance of the exciting

circuit caused by wear particles
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Fig. 11 The wear particle monitoring

system and the debris
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Fig. 12 The output signal of the sensor
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