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Abstract. In view of the complexity of the problem of the logarithmic crown of the bearing roller, this 
paper introduce the design, processing and measurement of the logarithmic crown, analyze the research 
progress in various aspects, and explore the unsolved problems. 

1 Introduction 
Bearing is an important basic part of all kinds of 
mechanical equipment. Bearing is widely used in 
aerospace, high-speed rail, precision machine tools and 
other fields. After long-term development, China's 
bearing industry has a strong technical strength and 
production capacity. 

 
Figure 1. Schematic drawing of a crowned roller in a roller 

bearing. 

In the initial stage, the generatrix form of cylindrical 
(tapered) roller and raceway is generally designed as a 
straight line[1]. Due to the serious stress concentration at 
both ends of the contact between the roller and raceway 
in the form of straight generatrix, compared with other 
contact areas, fatigue pitting is more likely to occur, 
which is the so-called edge effect[2-3]. Based on the 
research of "edge effect" and stress distribution, 
Lundberg put forward the basic theory of profile 
modification of roller bearing bus bar crown[4]. Through 
fine machining, the roller's plain line has a curve shape 
slightly protruding from the outside of the body, As 
shown in figure 1, so that the contact stress between the 
roller and the raceway and the lubricating oil film are 
evenly distributed along the length direction of the 
contact area[5]. At present, the basic line types of the 
roller crown prime line used in the project include full 
crown type, arc correction type, logarithmic curve type, 
etc[6-7]. It is generally believed that the logarithmic 
curve has the most obvious advantage, which can not 
only greatly reduce the "edge effect", but also the stress 
distribution along the middle of the axis of the roller is 

relatively uniform, which is of great help to improve the 
bearing capacity and service life of the bearing. 

2 Design, processing and measurement 
of logarithmic crown of bearing roller 

2.1 Design of logarithmic crown of bearing 
roller 

In crown design, SKF, FAG, NSK and other foreign 
companies have conducted in-depth research. Luoyang 
Bearing Research Institute, Zhejiang University and 
other research institutes have done a lot of research in the 
design of rolling body crown. Since Lundberg summed 
up the theoretical logarithmic convex equation, many 
scholars have made improvements and corrections on 
this basis[8-11]. 

There are several representative forms of logarithmic 
curve crown:  

2.1.1 Lundberg logarithmic curve convex 
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With the following design parameters: E is Young's 
modulus,Q is load, a is 1 / 2 effective contact length,
is Poisson's ratio. 

2.1.2 Convex type of Johns Gohar logarithmic curve  

Johns Gohar corrects the defects of Lundberg logarithmic 
curve (there is still edge stress concentration) and obtains 
the convex form of Engineering logarithmic curve. The 
expression is as follows: 

   
  2

2

//3.0-11
1ln1

axabEa
QxT








  
(2)

 

E3S Web of Conferences 179, 01017 (2020) https://doi.org/10.1051/e3sconf/202017901017
EWRE 2020

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons Attribution  
License 4.0 (http://creativecommons.org/licenses/by/4.0/).



 

With the following design parameters:E is Young's 
modulus,Q is load, a is 1 / 2 effective contact length,b is 
1 / 2 effective contact width,  is Poisson's ratio. 

2.1.3 Hiroki Fujiwara, Tatsuo Kawase logarithmic 
curve convex 

Due to the phenomenon of edge stress caused by the 
inaccuracy of convex roller of logarithmic curve, Hiroki 
Fujiwara and Tatsuo Kawase optimized their design, 
introduced three parameters 1s , 2s , mZ and obtained a 
new logarithmic curve formula: 
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With the following design parameters: 1s is the 

comprehensive loads; 2s is the ratio of crown length to 1 / 
2 effective contact length; and mZ is the convex 
measurement of roller end. 

2.2 Processing of logarithmic crown of bearing 
roller 

The crown of the roller is machined by grinding and 
superfinishing[12-15]. Grinding is generally used for the 
machining and manufacturing of roller with low 
precision or large size, as well as the pre grinding of 
roller crown. The logarithmic curve profile and crown 
measurement of grinding roller depend on the profile of 
grinding wheel and guide wheel working face and the 
dressing precision. There is no need for special tools, but 
the difficulty lies in how to accurately simulate the 
required logarithmic curve profile. The foreign cut in 
grinding machine can grind the outer diameter surface 

and the ball base surface at the same time, but the 
difficulty lies in that the program needs to input more 
coordinate points to determine the logarithmic curve 
profile, and a full set of tooling is required when 
replacing parts; the cost is expensive and the tooling 
accuracy is required to be high. 

At present, in China, the centerless through 
superfinishing machine is usually used for crown 
machining, but the guide roller design is not fully mature, 
which requires many times of trial superfinishing to 
repair, and the production cycle is restricted; The current 
research can only show that the super precision grinding 
can form the crown curve, but it can not show the 
specific shape and size of the crown curve. The 
mechanism and law of the grinding are not clear in 
theory. In the actual production and processing process, 
the precision grinding of bearing parts has always been in 
the state of experience leading. 

2.3 Measurement of logarithmic crown of 
bearing roller 

It is very important to measure whether the profile of the 
processed roller conforms to the requirements of process 
design and how much the error value is. The crown shape 
and value of the roller can be ensured by detecting the 
crown shape curve and value, adjusting the processing 
equipment or grinding the guide roller according to the 
measurement results. Many scholars have done a lot of 
research and put forward practical methods[16-18]. 

The domestic research generally focuses on the 
summary and exchange of the technical practice of the 
instrument. As shown in figure 2, The measuring 
instrument basically depends on the imported precision 
profilometer, and uses the designed linetype to judge 
whether it is qualified. Because the processing 
technology can not explain the specific line shape of the 
processing, it can not be fitted with the known line shape. 
So it is very important to study the fitting method. 

 
Figure 2. Measuring device. 

3 Conclusions 
There are many researches on bearing crown at home and 
abroad, but most of them are about bearing crown design 
and machining in the existing literature. Some equations 
and crown measures are optimized, and then the 
simulation is carried out to draw a conclusion, but there 
is no experimental verification. The main reason for this 

phenomenon is the lack of basic research on fitting 
problem. Only through careful research can the precise 
and efficient modification of crown be achieved 
Processing provides strong theoretical and technical 
support. 
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