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Abstract

High speed aerostatic electric spindles are widely used in high-tech fields such as high-precision ma-
chine tools, multi joint robots, automotive manufacturing, medical equipment, and other high-tech
equipment as well as other compact and high-speed high-tech equipment. Air thrust bearing is a key

SCEF|F: ZibE, BOREE S A R L HE R B AR RE AT RS 03T, 2023, 12(4): 3673-3683.
DOI: 10.12677/mos.2023.124337


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2023.124337
https://doi.org/10.12677/mos.2023.124337
https://www.hanspub.org/

ZWhE, FERET

component for achieving high precision and speed in high-speed air hydrostatic electric spindle.
In this article, the mathematical models for single hole and porous air hydrostatic thrust bearings
are established, and stiffness, gas film pressure, gas flow field, and bearing capacity are calculated
with the ANSYS Workbench Fluent software and the MATLAB software. The influence of bearing
parameters on bearing stiffness is analyzed, and the variation pattern of bearing performance
with various parameters is obtained and compared to achieve parameter design of this type of
bearing. Furthermore, the MATLAB app designer is used to compile the parametric design inter-
face software for calculating aerostatic thrust bearings, and provides the comparative analysis
results of formula-based MATLAB calculations and finite element-based ANSYS calculations, so as
to clarify the key properties such as stiffness and load carrying capacity of air thrust bearings un-
der various design parameters.
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Figure 1. Thrust bearing
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Figure 2. Parameter diagram
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Figure 4. Pressure calculation results
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Figure 5. Speed calculation results
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Figure 6. Analysis results of different number of holes
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Figure 7. Force and velocity under different air film thicknesses
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