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Abstract

In order to improve the spindle rotation accuracy and acoustic vibration characteristics of CNC
machine tools, the spindle support assembly is taken as the research object. The structure of slid-
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ing thrust bearing with deep and shallow cavities is designed and the performance is analysed.
The relationship between load bearing characteristics, acoustic vibration characteristics and the
angle ratio, depth ratio of cavities is studied. It is found that the bearing capacity and stiffness of
sliding thrust bearing increase with the increase of rotational speeds. With the increase of angle
ratio, the bearing capacity and stiffness show an upward trend. Moreover, the number of unstable
frequencies of the bearing increases first and then decreases, and the frequency range where in-
stability occurs also increases first and then decreases. With the increase of depth ratio, the bear-
ing capacity and stiffness gradually increase. Moreover, the number of unstable frequencies of the
bearing increases gradually and the frequency range where instability occurs increases first and
then decreases. The research on the load bearing characteristics and acoustic vibration characte-
ristics of the sliding thrust bearing with cavities is of great significance for the innovative design of
the liquid sliding bearing and the improvement of the performance of the machine tool spindle.
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Figure 1. Sliding thrust bearing structure and its parameters
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Table 1. Sliding thrust bearing fixed structural parameters
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Figure 2. Relationship between bearing capacity and Angle ratio at different rotational speeds
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Figure 3. Relationship between stiffness and Angle ratio at different rotational speeds
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Figure 4. Relationship between bearing capacity and depth ratio at different rotational speeds
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Figure 5. Relationship between stiffness and depth ratio at different rotational speeds
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Figure 6. Distribution of negative damping ratio of bearing system
with different angle ratio
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Figure 7. Distribution of negative damping ratio of bearing system
with different depth ratio
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