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Abstract: Aiming at the problem of sudden rise of oil film temperature during the operation of hydrostatic
thrust bearings, the oil film hot oil carrying phenomenon of the bevel type double rectangular oil pad static pres-
sure bearing was explained from the mechanism of bearing friction pair lubrication, the oil film hot oil carrying
factor was defined, and the oil film temperature rise mathematics was established model. Using the finite volume
method, the theoretical calculation and ANSYS-FLUENT software fluid simulation analysis of the static pressure
thrust bearing under external load conditions of 0~30t and speed conditions of 4~1001/min were carried out, and
the oil film temperature distribution and the rules of hot oil carrying were obtained. Finally, the oil film experi-
ment was verified. It is found that when the rotating table works counterclockwise, the hot oil carrying phenome-
non occurs in the oil sealing edge area on the right side of a single oil pad, and the hot oil carrying factor is great-
ly affected by the rotation speed. The simulated temperature field of oil film is asymmetrically distributed, and the
overall temperature rise of oil film increases with the increase of rotating speed and load. The conclusion of this

study can provide a theoretical reference for the determination of reliable operating conditions of practical hydro-
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static bearings.
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Fig. 1 Oil film hot oil carrying diagram
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Table 1 Theoretical calculation of oil film hot oil carrying factor at a circumferential inclination of 0.028° (%)

Rotating speed/(1/min) 10 20 30 40 50 60 70 80 90 100

Ot 0 24.41 42.35 53.40 60.90 66.32 70.42 73.63 76.21 78.33

St 0 0 8.21 22.24 32.55 40.44 46.68 51.74 55.92 59.43

10t 0 0 0 0.93 12.02 20.89 28.13 34.15 39.25 43.61

15t 0 0 0 0 0 5.80 13.44 19.93 25.51 30.37

20t 0 0 0 0 0 0 2.25 8.90 14.71 19.82

25t 0 0 0 0 0 0 0 0 5.12 10.35

30t 0 0 0 0 0 0 0 0 0 2.79

0.813~1, Ff B bk HE A% 73 A1 7E 45°~90° , 5 &5 15 1

B BB, W T BT
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Fig. 4 Oil film model boundary settings
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Fig. 5 Finite element model
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Table 2 Contrast value of oil film temperature rise at 20r/min

Load/t 0 5 10 20 30

Theoretical temperature rise/K 0.32 0.61 1.40 1.68 2.33
Simulation temperature rise/K 0.31 0.66 1.46 1.72 2.43
Experimental temperature rise/K 0.29 0.58 1.28 1.61 2.16
Theoretical-experimental error/% 9.85 5.54 9.10 4.49 8.19
Simulation—experimental error/% 6.51 13.95 13.54 7.20 12.69
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Table 3 Comparative value of oil film temperature rise under load of 5t
Rotating speed/(r/min) 8 10 20 30 40 50 60 70 80 90
Theoretical temperature rise/K 0.31 0.44 0.57 0.47 0.64 0.63 0.75 0.81 1.12 1.40
Simulation temperature rise/K 0.32 0.46 0.59 0.49 0.66 0.66 0.77 0.84 1.15 1.45
Experimental temperature rise/K 0.29 0.41 0.55 0.46 0.59 0.58 0.70 0.78 1.03 1.28
Theoretical-experimental error/% 5.86 8.03 3.14 3.21 9.30 8.82 7.20 4.07 8.51 9.72
Simulation—experimental error/% 10.64 11.96 6.40 8.02 13.05 13.83 9.92 7.83 11.38 13.87
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