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Abstract— Taper Roller Bearing is most widely used in the use for 

both combined axial and thrust loads. It is widely used in the 

application where both loads are concerned but for lower speeds. 

The requirement is to enhance the performances of the taper roller 

bearing by re-analysing the pre-existing bearing 32308. The 

specific bearing is used as a subject to analyze and modify the 

bearing to enhance its performance so that its functionality can be 

made better. This is done by preparing the whole FEA model by 

calculations of the existing bearing. The whole procedure is done 

with the selection of bearing life and stress equations in Centre 

position. The purpose is to make a model of existing bearing in the 

CAD software and then analyze it on the same. Then to check the 

results of theoretical and the software. Accordingly have to find 

out the changes that can be done to the design and make a new 

model with the changes. 
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I.  INTRODUCTION 

A bearing is a machine element that supports a part, such as 

a shaft, that rotates, slides, or oscillates in or upon it. There 

are two broad classifications of bearings: plain and rolling 

element (also called antifriction). Plain bearings are based 

on sliding motion made possible through the use of a 

lubricant. Antifriction bearings are based on rolling motion, 

which is made possible by balls or other types of rollers. In 

modern rotor systems operating at relatively high speeds and 

loads, the proper selection and design of the bearings and 

bearing support structure are key factors affecting system 

life. A bearing is a connector that permits the connected 

parts to rotate or to move relative to one another. Often one 

of the parts is fixed, and the bearing acts as a support for the 

moving part. Most bearings support rotating shafts against 

either transverse (radial) or thrust (axial) forces. [5]. 

The principal advantage of the rolling bearings is 

the ability to operate at friction levels considerably lower at 

start-up, the friction coefficient having the values /x = 0.001 

— 0.003. Other advantages over bearings with sliding 

contact are: accurate shaft alignment for long periods of 

time, easy lubrication, little attention, easy replacement in 

case of failure, and heavy momentary overloads without 

failure. The rolling bearings have the following 

disadvantages: design and processing of the shaft and house 

are more complicated, higher cost, more noise for higher 

speeds, and lower resistance to impact forces. The type of 

bearing used in a particular application is determined by the 

nature of the relative movement and other application 

constraints. Movement can be grouped into the following 

categories: rotation about a point, rotation about a line, 

translation along a line, rotation in a plane, and translation in 

a plane. 

A. Rolling Element Bearing and their selection factors: 

Various means have been used to categorize rolling element 

bearings such as by the geometry of the rolling elements, by 

the manner in which a bearing is used or by certain technical 

features that the bearing possesses. However, the most 

common classification is by the rolling element geometry. 

There are two major categories: ball bearings and roller 

bearings. Within each category, bearings can be further 

divided into sub-categories. Each type of bearing has 

characteristics or properties that make it particularly suitable 

for certain applications. The main factors to be considered 

when selecting the optimum bearing type are: 

 Available space 

 Load condition 

 Speed 

 Temperature 

 Misalignment 

 Mounting and dismounting procedures 

 Dynamic stiffness 

 Motion error 

 Noise factor 

This section outlines the most popular bearing types used in 

various automotive and industrial applications. For 

comprehensive listings on bearing types and usage, the 

reader is referred to various bearing catalogs provided by 

bearing manufacturers. [6] 

II. HISTORICAL REVIEW 

Craig Seidelson[1],He tested different taper roller bearing 

on the shop floor. The testing was done by applying the 

force of the grinding wheel on the bearing. The Vibrations 

of the roller is the main consideration in the testing process. 

The feed from the grinder was applied for different time 

intervals on the bearing rollers and the data’s was collected. 

The main aim in doing this is to find out the effect of the 

geometry in the energy efficiency of the roller of the taper 

roller bearing. The feed was also applied on different places 

on the roller, which included Small end diameter, Large End 

diameter and nominal diameter. And the roller of different 

size and shaper were observed and found that at short end 

diameter the vibrations are less in comparison with 

increasing diameter. It is also observed that as the size of 

roller increases the vibration also increases. This research 

pointed energy efficient bearing design in a new direction. 

Bearings designed to reduce power losses associated with 

rotational displacements benefited from employing more, 

smaller nominal diameter rollers. 

Kazuyoshi HARADA and Tomoya 

SAKAGUCHI[2], The concentration of the paper is on the 

increasing the high load carrying capacity of the taper roller 

bearing by changing the dimensions of the cage of bearing. 

They also developed the 3D analysis code for the taper 

roller bearing for the analysis of the taper roller bearing. The 

calculated the different dimension of the cage for the 

different bearing with different load bearing capacity. They 

also found after the analysis that no large change was 

observed in the bearing with high load carrying capacity and 

low load carrying capacity. NTN had already developed a 2-

dimensional dynamic analysis code for cylindrical roller 

bearings using a commercial, versatile dynamic analysis 
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software NTN has proposed a tapered roller bearing that 

accommodates more rollers with a larger outside diameter 

cage to increase its load carrying capacity. The cage 

geometry change may affect the interactions between the 

cage and rollers, and the experimental verification of these 

interactions is generally beyond accurate measurement 

Zhang Yongqi,Tan Qingchang,Zhang Kuo,Li Jiangang[3], 

The analysis of the taper roller bearing is done with the FEA 

model by using Reynolds equation. The study of the FEA 

model is done for finding the maximum stress and the strain 

in the bearing. For this a mathematical model is also build 

for comparing to with the computerized model also. It was 

seen the mathematical model based calculation were giving 

the accurate solution than the software model. It is also 

found the stress concentration was shown effectively in the 

FEA model to understand the acting of max stress and to 

optimize it effectively. Taper roller bearings are important 

part of gear reducers, and their work property affects 

behavior of the reducers. Pre-tightening of taper-roller 

bearings affects both meshing contact of the gears and 

lubrication between the rollers and raceways of the bearings. 

The influence is analysed by finite element method in this 

work. Firstly, a finite element model of roller bearings is 

established by using Reynolds equation and considering the 

surface roughness. 

Huseyin Filiz and Gunseli Gorur[4], The research 

has developed a practical method analysis of preloaded 

bearing under combined axial and radial loading. The whole 

steep also connected to a computer program to store and 

analyse the data and has compare the data with previous 

results also. He found that data’s previously obtains matches 

with new data’s. For that a computer program was built for 

the functioning of the setup. This is an easy setup with user 

has to just determine the loads and the programs fids the 

suitable bearing for the user. It is also suggested by the 

author that the program should be a integrated part of the 

computer aided manufacturing package. A practical method 

for the analysis of axially preloaded bearings under 

combined loads is presented. The loads on each bearing 

which are mounted as the combination of tandem and back-

to-back or face-to face arrangements are determined and the 

deflections and stiffness in axial and radial directions are 

calculated. The method is automated with an interactive 

computer program. 

S. Crep *, I. Bercea, N. Mitu[7] [8], In this paper 

the theoretical process is done for the Dynamic analysis of 

the taper roller bearing. This procedure is done with help of 

complete dynamic analysis on the integration process of the 

differential equations written for both cage and the roller. 

The numerical equalities proposed by Houpert are used to 

establish the lubrication regimes for both the roller-raceway 

contact and the rib-roller end contact. The sliding traction 

forces developed in the concentrated contacts are 

determined by assuming a nonlinear, viscoelastic lubricant. 

The shear stresses for both the unidirectional flow (line 

contact) and for the bidirectional flow (rib-roller end 

contact) are computed. The roughness effect of the contact 

surfaces, as well as the thermal EHD effects, are included. 

 

 

III. SELECTION OF BEARING 

Table 1: Comparison with different bearing 

Bearing 

Type 

Radial 

Load 

Capacity 

Axial 

Load 

Capacity 

Speed 

Capacity 

Allowabl

e 

Misalign

ment 

Ball 

Deep 

Grove 

Light/Me

dium 

Light/Med

ium 
High 0.001 

Ball 

Self 

Alignin

g 

Light/Me

dium 
Light High 0.04 

Ball 

Angula

r 

Contact 

Medium(

must 

Have 

Axial 

Load) 

Medium/h

eavy 

Medium/h

eavy 
0.0005 

Ball 

Duplex 

Light(mus

t Have 

Axial 

Load) 

Medium Medium 0.0002 

Cylindr

ical 

Roller 

Heavy 

None(very 

light with 

lip) 

Medium/h

eavy 
0.001 

Tapere

d 

Roller 

Heavy(m

ust Have 

Axial 

Load) 

Medium/h

eavy 
Medium 0.0005 

Spheric

al 

Roller 

Double 

Row 

Very 

Heavy 

Light/Med

ium 

Light/Med

ium 
0.04 

Ball 

Thrust 
None 

Light/Med

ium 

Light/Med

ium 
None 

The rigidity of a rolling contact bearing to withstand both 

radial and axial loads simultaneously is a major factor in the 

type of beating chosen for a particular application. With 

straight cut gear teeth, pairs of meshing gears are forced 

apart due to the leverage action when torque is applied so 

that radial loads alone are imposed onto the bearings. 

However the majority of transmission gear trains have either 

helical cut teeth or are bevel gears. In either case, end thrust 

is generated which must be absorbed by the beatings to 

prevent the gears separating in an axial direction. Bearings 

are therefore designed not only to carry radial loads but also 

to support various amounts of axial thrust. As can be seen in 

Fig. 6.25 the various types of rolling contact bearings offer a 

range of axial load-deflection characteristics. The least rigid 

bearing constructions are the deep groove ball and the self-

alignment ball bearings, whereas the roller type bearings, 

with the exception of the angular contact ball and pure thrust 

ball beatings, provide considerably more axial stiffness. 

Furthermore, the ability for taper roller bearings to increase 

their axial load capacity depends to some extent on the angle 

of bearing contact. The larger the angle, the greater the axial 

load carrying capacity for a given axial deflection will be. 



Recent Trends on Analysis and Design of Taper Roller Bearing 

 (IJSRD/Vol. 3/Issue 04/2015/082) 

 

 All rights reserved by www.ijsrd.com 329 

The radial load-deflection characteristics follow a very 

similar relationship as the previous axial ones with the 

exception of the pure thrust ball bearing which cannot 

support radial loads. 

A. Relationship between bearing tightness and life 

expectancy: 

Taper roller and angular contact ball bearing life is 

considerably influenced by the slackness or tightness to 

which the bearings are originally set. The graph shows that 

if the bearings are heavily preloaded the excessive elastic 

distortion, and possibly the breakdown in lubrication, will 

cause the bearings to wear rapidly. Likewise excessive end 

float causes roller to track misalignment and end to end 

shock loading with much reduced service life. However it 

has been found that a small degree of bearing preload which 

has taken up all the free play when stationary loosens off 

under working conditions so that the rollers will have light 

positive contact with their tracks. This results in pure rolling 

and hence optimum bearing life. 

B. Preloading ball and taper roller bearings 

An understanding of the significance of beating preloading 

may be best visualized by considering a final drive bevel 

pinion supported between a pair of taper roller beatings. 

Since the steel of which the rollers, cone and cup are made 

to obey Hooke's law, whereby strain is directly proportional 

to the stress producing it within the elastic limit of the 

material, the whole bearing assembly can be given the 

spring analogy treatment (Fig. 3.9). The major controlling 

factor for shaft rigidity is then the stiffness (elastic rate) of 

the bearing which may be defined as the magnitude of the 

force exerted per unit of distortion, 

IV. CONCLUSIONS 

As looking in details Taper roller bearing is widely used 

when the thrust rolling is concerned with the axial loading. 

Many developments has been done on the particular bearing. 

The researches is not done fully on any one kind of bearing. 

They cover the part of bearing. So a full analysis is required 

to understand a bearing. The bearing has greater advantages 

as it is widely used. So a small changes can be very useful. 
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