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Wireless sensor monitoring method for film pressure of
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Abstract. Existing test water lubrication bearing characteristics of the important characterisation parameter water film pressure of the
many methods, because the sensor distance from the real measurement point is far away, or trauma to the shaft system is large and other
reasons, the accurate water film pressure empirical data is difficult to obtain, restricting the bearings of further research and
development. In response to these challenges, a new monitoring method is proposed in which thin-film sensors are embedded in bearing
shingles, while pressure data are transmitted via wireless sensing. Firstly, the physical model of axial tile grooved bearing is established,
and the location, structure and number of grooves are determined by finite element analysis of axial tile deformation near the grooves; A
physical model of the bearing fluid domain and solid domain is established to simulate and analyse the water film pressure distribution;
Then, a thin film sensor calibration method is proposed to calibrate it accurately; Finally, a multi-operating condition bearing water film
pressure test experiment is carried out, it is compared and analysed with the simulation results and existing methods. The results of the
study show that it is feasible to embed a thin film sensor in the groove of the bearing shaft tile and transmit the data wirelessly, and the
measured data of water film pressure deviates less than 10% from the simulation results, which is more accurate than the measured data
of existing methods. The water film pressure decreases along the axial direction, and there exists a part of lubrication film inside the
bearing in a mixed lubrication state.
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Sensor-embedded water-lubricated bearing

Fig. 1
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Fig. 2 Film sensor and slotting position
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Table 2 Sensor 1 comparison of data for

different water supplies
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JiE 1/kPa 14.41 18.24 21.28 24.71 28.77 32.88 36.41
RE/%  5.72 4.56 3.34 4.55 4.17 3.70 5.15
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Table 3 Sensor 1 comparison of data for

different water supplies
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A /kPa 11.42 14.35 16.16 20.01 24.53 26.31 30.29
JiiE1/kPa 11,05 13.56 15.44 19.31 23.77 24.76 28.05
R/ % 3.25  5.49 4.43 3.51 3.08 591 7.39
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Fig. 11  Water film pressure test results
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Table 4 Sensor 1 Comparison of data at different speeds
34/ (1r/min) 600 700 800 900 1000 1100 1200

A/kPa 19.85 21.63 22.02 24.17 25.27 27.16 30.16
Jid 1/kPa 18.94 20.05 21.15 22.52 24.10 26.40 29.34
TR/ % 4.60 7.27 3.93 6.82 4.62 279 2.73
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Table 5 Sensor 2 Comparison of data at different speeds
B8/ (r/min) 600 700 800 900 1000 1100 1200

A3L/kPa 13.52 14.96 16.16 18.26 20.16 22.37 24.58
ik 1/kPa 12,92 13.99 1514 17.39 19.20 20.99 23.56
PR/ % 4.45 6.51 6.28 475 4.76 6.17 4.16
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