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Research on a novel method for detection of wear debris in hydraulic oil

Shi Haotian, Zhang Hongpeng, Wang Wenqi, Wang Man, Zeng Lin

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

Abstract ; Wear debris in the hydraulic oil contains a lot of important information about the wear of hydraulic components. The detection of wear
debris can prevent hydraulic system failures effectively. The inductive sensor has the shortcoming of weak ability to detect non-ferromagnetic
metal particles. To solve this problem, this paper proposes an integrated wear debris detection device, which consists of a capacitive sensor and
an inductive sensor. The capacitive sensor can distinguish the air bubbles and metal particles in hydraulic oil. The inductive sensor can
distinguish the ferromagnetic and non-ferromagnetic metal particles in hydraulic oil. By combining the detection results of two sensors, air
bubbles, ferromagnetic and non-ferromagnetic metal particles can be detected with a high sensitivity. The designed wear debris detection device
in this study can detect and distinguish 80 pm air bubbles, 30 pm iron particles and 45 pm copper particles. The integration of the capacitive
sensor and the inductive sensor compensates for the shortcomings of the two detection methods effectively. The combination of multiple types of
sensors is of great significance for improving the detection accuracy of the wear debris detection device.

Keywords : wear debris in hydraulic oil; capacitive sensor; inductive sensor; microfluidic chip
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Fig.1 The design of sensor
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Fig.3 Capacitance parameter detecting unit
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Fig.4 Inductance parameter detecting unit
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