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Selection of Ball and Straight Roller Bearings 
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Selection of Tapered Roller Bearings  

Tapered roller bearings are more complicated than ball and straight roller bearings.  

 The four components of a tapered roller bearing are: cone (inner ring), cup (outer 

ring), tapered rollers and cage (retainer) see fig. 11-13.  

 



Lectures 18 and 19 Design of  Rolling Contact Bearings 
 

Design of Machine Systems II               By: Dr. Saad Mahmood Ali Page 5 
 

 The assembled bearing consists of two separate parts:  

1. The cone assembly (cone, rollers and cage).  

2. The cup.  

 Tapered roller bearing can carry radial or thrust loads or any combination of the 

two.  

 Even if the bearing is under radial load only, because of the taper, a thrust reaction 

will be induced which will separate the cone and cup assemblies.  

 One way to overcome this problem is to use two tapered roller bearings in 

opposite orientation “direct or indirect mounting” see fig. 11-14.  

 
 

 The induced axial component can be found as:  
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 Before a particular bearing is selected, an estimated value of K=1.5 is used.  
 Fig. 11-15 shows a catalog page for tapered roller bearing from Timken Company 

[90×106
= rev. life]. 
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To determine the equivalent design load for each bearing, first we need to identify 

the bearing that carries the external thrust load (if any is present) and label that 

bearing as Bearing A and the other one will be named Bearing B (see fig. 11-17).  

 


Then, the equivalent design loads for each of the two bearings can be calculated as:  
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Design Assessment for Selected Rolling-Contact Bearings 

When we design a machine, each component (e.g., gears, shafts, bearings, etc.) is 

designed separately. However, the components interact and influence each other.  

It is always a good check to do a design assessment after all elements have been 

designed (or selected) to make sure that all elements will perform as they are assumed to 

do.  

 For example if the machine has several bearings we can do design assessment to 

check the reliability of each of them and the total reliability for all.  

 For ball and roller bearings, solving for the reliability we get:  
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