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Abstract: Aiming at the problem of size effect in the process of fatigue life analysis of slewing
bearings, the fatigue life analysis of slewing bearings is carried out and the influencing law of
size effect is studied in depth. By establishing the contact load calculation model and determining
the contact force distribution, combined with the Lundberg—Palmgren theory, the fatigue life of
slewing bearings with different sizes is calculated. The coupling relationship between ball number
and diameter, the influence of raceway center circle diameter and other parameters on the fatigue
life of slewing bearings are analyzed, and the size effect of slewing bearings on the fatigue life is
discussed, which provides reference for the design and selection of slewing bearings. The results
show that reducing the groove curvature coefficient, increasing the contact angle and the raceway
center circle diameter can increase the service life of slewing bearings. The influence of ball
diameter change on the service life of slewing bearings is greater than that of the change of the
raceway center circle diameter, and the increase of contact angle will enhance the size effect,
while the increase of groove curvature coefficient will weaken the effect.
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Fig. 1 Structure of the single-row four-point contact
slewing bearing
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Table 1 Parameters of 010.40.1000 slewing bearings
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Table 2 Parameters of slewing bearings with

different sizes

mm
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1 010.40.1000 40 1000 1122 878
2 010.30.1000 30 1000 1122 878
3 010.30.500 30 500 602 398
4 010.20.250 20 250 330 170
5 010.20.200 20 200 280 120
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Fig.2 Diagram of slewing bearing geometry
in the initial state
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Fig. 4 Contact force distribution diagram of slewing
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