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Abstract: A series numerical models were conducted by using the computational fluid dynamic soft-
ware ANSYS CFX to research the internal temperature distribution of the hydrostatic thrust bearings
of aspherical ultra-precision machine tools. An experiment was performed on the hydrostatic bearings
and the spindle performance parameters of the worktable were obtained in 0,300,500 kg loads,respec-
tively. The results show that the initial temperature of the oil lumen area is 20 ‘C ,the temperature ari-
ses from resistive oil edges towards,and the lateral temperature is higher than that of the medial. The
respective highest temperature is 20. 29 ‘C or 21. 72 °C with a lubricant film thickness of 33 pm or 23
pm, and the thinner the oil film is,the higher the temperature is. The difference of the simulation and

the tests are 3.33%,8.33%,1.32%, respectively, which proves the validity of design and simulation
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methods for hydrostatic thrust bearings.

Key words: non-spherical ultra-precision machine; hydrostatic thrust bearing; oil film; temperature

field;numerical simulation
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Fig.1 Structure of hydrostatic thrust bearing
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Fig. 2 Dimension of oil pad
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Fig. 3 Finite element mode of fluid
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Fig. 6  Relationship between film thickness and oil

temperature
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Fig. 7 Test-bed of hydrostatic thrust bearing
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Fig. 8 Schematic of test system
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Tab.1 Load only table
T RS BTy b s A R
/bar /pm /bar  /(L/min)  /C /C

4. 66 33.5 15 4,01 23.28 20. 00
4,65 33.6 15 4,01 23.29 20. 00
4.65 33.6 15 4.01 23.28 20. 00

Fz2 I1EEALEM300 kg F13k
Tab. 2  Workbench with 300 kg load
W MBS RE Sy B R A iR
/bar /pm /bar  /(L/min) /T )
6.58 29.4 15 3.43 23.57 20. 00
6.57 29.4 15 3.43 23.58 20. 00
6.58 29.4 15 3.43 23.59 20. 00

£33 IEELEMS00 kg f13k
Tab.2 Workbench with 500 kg load

WA T R JE RN R R A R
/bar /pm /bar  /(L/min) /C /C

7.00 21.7 15 3.09 23.74 20. 00
7.01 27.5 15 3.09 23.73 20. 00
7.02 27.4 15 3.09 23.73 20. 00
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