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Study on contact stress of tapered roller bearing
raceway of RV reducer

HUANG Xiangmao

(Technical Center, Zhejiang Fine-Motion Robot Joint Technology Co., Ltd., Taizhou 317600, Zhejiang, China)

Abstract: A theoretical model of stress distribution and contact width is established by Hertz contact
theory. The reaction of roller under specific load is analyzed. The results shows that linear profile
have significant edge contact stress concentration, which increases with the increase of load. The
roller with logarithmic profile can solve the stress concentration, but it can’t completely eliminate it.
Under the same load, with the increase of the bias factor, the maximum contact stress of the roller
decreases sharply at first and then increases slowly. The position where the maximum contact stress
occurs shifts from both ends of the roller to the middle of the roller. The profile design of roller with
logarithmic type can take a value between 1.0 and 2.5 for the bias factor based on working
conditions, roller size and load conditions. The value of bias factor is adaptive to tilt error and the
impact of tilt error on contact stress can be reduced by setting a reasonable value.
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Fig.1 The structure of RV reducer
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Fig.2 Geometry of tapered roller bearing
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Fig.4 Stress distribution of contact element
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Fig.5 Contact stress distribution of roller
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Fig.6 Contact width of roller
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Fig.7 Contact stress distribution of roller
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Fig.8 Contact width of roller
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Fig.9 The influence of bias factor on contact stress
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Fig.11 Stress distribution under tilt error
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