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Abstract

Mechanical failures are mostly caused by the wear particles in the equipment. Detection of wear
particles in the oil can effectively reflect the state of mechanical equipment. Online oil debris
monitoring technique can effectively detect the concentration and the size of abrasive particle in
the oil, thereby it can successfully monitor condition of mechanical equipment. When a particle
passed through the sensor, the magnetic field of the sensor will be changed. An oil debris sensor
with planar coil model has been established using ANSYS Maxwell software in this work. Two as-
pects of the transient and steady states of the model have been analyzed. Research on the influ-
ences of different parameters on the sensor in the steady state and the variation of abrasive pass-
ing through the sensor have been thoroughly conducted. The results of simulation have important
meanings for the parameter optimization of oil debris sensor with planar coil.
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Figure 1. Magnetic field distribution
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Figure 2. Wear particle sensor 3-D model
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Figure 3. Simulation result
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Figure 4. Magnetic field distribution of planar coil at different parameters in YOZ plane
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Figure 6. Metal wear through the planar coil in magnetic flux density nephogram YOZ plane
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