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Abstract: This study evaluates the sensitivity of a ferrous particle sensor in response to changes in viscosity in
a gearbox. Composed of various gears, the gearbox typically occurs significant ferrous wear due to gear contact.
Condition monitoring is primarily implemented by measuring the number of ferrous wear particles in the lubri-
cant. Gearboxes are critical in many systems, including wind turbines, for facilitating changes in speed and
torque. Therefore, technology to monitor ferrous particles in gearboxes is essential. In this study, a simplified
gearbox is numerically modeled to assess sensor sensitivity based on viscosity and sensor position. Three sensor
positions are considered: one directly beneath the gear and two at locations farther from the gear. Analyses are
conducted using lubricants with low viscosity and gear oil. Sensor sensitivity is defined by the number of ferrous
particles adhering to the sensor, where more particles indicated higher sensitivity. The evaluation reveals that the
position directly beneath the gear exhibits the highest sensitivity due to direct influence from the main flow. To
achieve optimal sensitivity, sensors should be installed in the main flow path as determined by flow analysis.
Evaluation of sensor sensitivity with changes in viscosity shows that a higher viscosity results in a lower sensor
sensitivity. Therefore, for ease of analysis, performing an analysis under low-viscosity conditions is useful for
understanding the main flow and for identifying the optimal location for proper sensor position.
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Fig. 1. Planar symmetric model of gearbox [6].
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Table 1. Properties and working condition of particles

Table 2. Properties of lubricants.
Density
Oil-1 870 kg/m’ @ 15°C
Oil-2 870 kg/m’ @ 15°C

Dynamic viscosity
0.04 Pas @ 15°C
0.87 Pas @ 15°C
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Fig. 4. Sensitivity with variation of sensor position and
lubricant viscosity.
(a) Oil-1 case [6] (b) Oil-2 case.

Fig. 5. Streamlines in gearbox (@ Position-2).
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