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Design of New Preload Device for Angular Contact Ball Bearings
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Abstract ; In order to achieve dynamic adjustment of the bearing preload, a new structure of self-adjusting preload device
for spindle bearings was designed. The symmetrical structure was adopted in construction of the device that can meet the
preload adjustment requirements of both coaxial and back-to-back mounted bearings by adjusting the output direction of
the centrifugal force; according to changes in spindle speed, automatic adjustment of the bearing preload by using the
centrifugal force generated by the mass element. The operating mechanism of the device was analyzed by designing a
bearing variable preload system. The dynamic preload performance of the device at different speeds was investigated
using ANSYS finite element simulation analysis software for contact non-linearity analysis. The research results show that
the device can provide a large preload at low speeds and automatically reduce the preload of the bearing at high speeds
in the form of a quadratic relationship with good preload performance. The study provides a new idea for the design of
bearing preload structures.
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Self-adjusting preload construction

Figure 1
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Figure 2 Concept of variable preload system
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Figure 3 Force on centrifugal block
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Figure 4 Force analysis of movable sleeve
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Figure 5 Contact surface between

movable sleeve and bearing
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Figure 6 Finite element analysis mesh
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Figure 7 Device stress distribution
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Figure 8 Stress distribution on inclined surfaces
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device at different speeds
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