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Abstract 
Taking a cylindrical roller bearing as a research object, the contact stress between the cylindrical roller and the 
outer ring raceway with a taper error is studied by means of ANSYS in order to obtain the allowable value of the 
upper bound of the taper error. The results show that the given load corresponds to the suitable upper bound of 
the taper error of the outer ring raceway and with the increasing taper error, the contact stresses between the 
cylindrical roller and the outer ring raceway increase observably and the distribution of the contact stresses 
presents more complex asymmetry and nonuniformity. 
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1. Introduction 
The rings are the important parts of a rolling bearing and their quality has an important impact on the bearing 
capacity, operation life, and performance reliability due to the additional contact stresses generated by the 
machining errors (Chandrasekara et al., 1983; Chiu et al., 1987; Sun et al., 2008; 2010; Wang et al., 2011; Xia et 
al., 2012, 2012a; Xia, 2012). The taper error of the outer ring raceway as one of the most common machining 
errors can lead to an abnormal contact stress distribution between the roller and the outer ring raceway. This 
brings about a bad rolling stability of the roller. But, it is little reported how the machining errors influence the 
bearing contact stresses (Andrey et al., 2012; Demirhan et al., 2008; Hanson et al., 2010; Slack et al., 2010). 
Therefore, taking the cylindrical roller bearing coded by N1015 as a research object, this work investigates the 
relationship between the contact stresses and the taper error of the outer ring raceway with the help of the finite 
element analysis software ANSYS to establish the finite element model of the cylindrical roller bearing, to 
analysis the static contact between the cylindrical roller and the outer ring raceway with the taper error, and to 
determine the allowable value of the upper bound of the taper error. 

2. Finite Element Model of Cylindrical Rolling Bearing 
2.1 Technical Parameter of Bearing  

The technical parameters of the cylindrical roller bearing N1015 are shown in Table 1. 

 

Table 1. Technical parameter 

Parameter Parameter value 
Bore diameter of bearing, d/mm 75 
Outside diameter of bearing, D/mm 115 
Thickness of ring, T/mm 5 
Width of ring, W/mm 20 
Diameter of roller, Φ/mm 10 
Length of roller, L/mm 11 
Number of roller, N 22 
Poisson ratio of bearing element material, v 0.3 
Elastic modulus of bearing element material, E/GPa 208 
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