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High-sensitivity , low-voltage lubricating oil wear debris sensor
based on electromagnetic induction

Zeng Zhoumo', Xu Enlei', Huang Xinjing', Zhao Jianyuan®, Li Jian'

(1. State Key Laboratory of Precision Measuring Technology and Instruments, Tianjin University, Tianjin 300072, China;
2. AECC Control System Institute, Wuxi 214063, China)

Abstract: A three-coil electromagnetic induction wear debris detection method with high sensitivity, low voltage and low power
consumption is proposed. The induced voltage change caused by wear debris passing through the coil set is theoretically deduced, and
the geometric parameters of the coil set are optimized based on the derivation. The dual LC resonance is realized by connecting capacitors
of appropriate capacitance values to both sides of the coil set in parallel and in series to obtain higher excitation current and induced
voltage. Experimental results show that under the excitation of sinusoidal signal of 108 kHz and 5 Vpp, the above two methods can
greatly improve the signal-to-noise ratio, and ferrous debris as small as 150 pm can be clearly detected without using any amplifier
circuit after the phase sensitive demodulation circuit, the active power of the excitation coil is only 1. 12 mW. The designed sensor can
achieve high sensitivity while the low power consumption is balanced. The optimization idea can be used as a reference for the
optimization of the same type of sensors.
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Fig. 1 Coil structure of the inductive wear debris sensor and

correspondence between signal and coil position
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Fig.2 Magnetic calculation model of signal coil
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Fig.3 The process of wear debris passing through the sensor

coil and dimension definitions
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Table 1 Geometric parameters of the fixed coil
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