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Abstract

This paper is proposed to study the effect of micro-orifice on throttling performance of aerostatic
bearings. In this paper, CFD computational software is used to simulate and analyze the
three-dimensional internal flow field of the aerostatic thrust bearing with micro throttle holes.
Meshing software is used to mesh the geometry. Realizable K-& viscous model is used to analyze
the flow field inside the film. Through throttling performance analysis of micro-porous aerostatic
bearing, the influence of diameters of throttle holes on the pressure and velocity distribution in-
side the bearing air films is studied. The pressure distribution in different regions of the flow field
of micro-hole aerostatic bearing is compared with that of traditional orifice aerostatic bearing,
and the characteristics and differences between micro-hole throttling and traditional orifice
throttling are analyzed. The results show that the maximum pressure drop near the outlet of the
throttle holes on the bearing face increase first and then decrease as the diameter of the throttle
holes increase. The pressure change along the center line of throttle holes becomes less obvious as
the diameters of throttle holes increase. The pressure drop on the bearing face of aerostatic bear-
ing with micro throttle holes is less than that of traditional aerostatic bearing. The pressure
change on the centerline of the throttle holes of aerostatic bearing with micro throttle holes is
larger than that of traditional aerostatic bearing.
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Table 1. Three-dimensional model parameters of throttle zone of bearing

= 1L AR EZERR S

ZH R
TR E AR 0.4 mm
SRR R 0.02 mm
AL A 0. mm
FrimALALE 0.05 mm, 0.06 mm, 0.07 mm, 0.20 mm

Figure 1. 3-D model of throttle zone of bearing
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Figure 2. Bearing mesh and local mesh of throttle hole
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Figure 3. Grid skewness value
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Figure 4. Bearing center position profile
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Figure 5. Velocity vector map of central section under different throttle hole diameters
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Figure 6. Pressure distribution in the central section with different throttle hole diameters
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Figure 7. Pressure distribution in the center section of bearing with small hole diameter of 0.2 mm
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Figure 8. Pressure distribution line on bearing bottom bearing surface
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Figure 9. Pressure distribution on bearing bottom bearing surface with different throttle

hole diameters
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Figure 10. Chart of sudden pressure drop of bearing with throttle hole diameter
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Figure 11. Center pressure distribution line of bearing throttle hole
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Figure 12. Pressure distribution on the center line of throttle hole with different throttle hole
diameters
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