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Abstract

In order to obtain the effective support of high-speed motorized spindle and improve the perfor-
CEHAER

XEF| FH: DR, KRR, TS, BT AT CFD BIEE SIBER B B SR T BRI T ). ML AR
5HiR, 2021, 10(6): 591-597. DOI: 10.12677/met.2021.106065


http://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2021.106065
https://doi.org/10.12677/met.2021.106065
http://www.hanspub.org

7

mance of high-speed CNC machine tool, taking the motorized spindle of CNC six-sided machine tool
as the research object, an aerostatic hemispherical bearing with slotted current limiter is de-
signed. Based on CFD theory, the bearing capacity characteristics of different eccentricity, differ-
ent supply pressure and different spindle speed are analyzed. It is found that the bearing capacity
of the bearing increases with the increase of eccentricity, supply pressure and spindle speed. The
stiffness decreases with the increase of eccentricity and increases with the increase of supply pres-
sure and spindle speed. The eccentricity has little effect on the bearing stiffness at low air supply
pressure, but has a great influence on the bearing stiffness at high air supply pressure, and the
bearing stiffness increases greatly with the increase of rotational speed at high eccentricity.
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Figure 1. Supporting structure and bearing structure parameters of motorized
spindle
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Table 1. Structural parameters of aerostatic hemispherical bearing with slotted current limiter
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Figure 2. Pressure cloud diagram of bearing gas film flow
field
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Figure 3. Bearing capacity and stiffness of bearings under different eccentricity
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Figure 4. Bearing capacity and stiffness of bearings under different supply pressures
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Figure 5. Bearing capacity and stiffness of bearings at different spindle speeds
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