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Abstract

Roller crowning of rolling element bearings is an important means to reduce the stress concentra-
tion at the edge of contact pairs, and to improve bearing fatigue life. The contact model of crowned
tapered roller/raceway contact pair is established in this paper, which is solved based on influ-
ence coefficient method. The stress distribution of contact pair under light load and heavy load
conditions are calculated respectively, and then the effects of tapered roller with different crown-
ing curves on the contact stress distribution are analyzed. The results show that the logarithmic
crowning has an optimal effect on contact stress distribution. However, the optimum modification
curve corresponds to the actual working conditions. Moreover, the contact stress distribution of
tapered roller/raceway contact pair is not symmetrical about the center line of roller, and the
contact stress of the small end of roller is greater than the stress of the large end.
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Figure 1. The geometrical shape of crowned
tapered roller
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Figure 2. The flow diagram of stress distribution calculation based
on influence coefficient method
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Figure 3. Comparison of crowned tapered roller profiles
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Figure 4. Contact stress distribution between tapered roller and raceway
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Figure 5. Stress distribution of contact pairs of crowned tapered roller under light and heavy load condition
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Table 1. Comparison of computational results with different methods
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Table 2. Main parameters of tapered roller bearing with type of 32,310
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