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UNIT-2 BEARINGS



• Rolling contact bearing (Anti –friction bearing)

• Sliding contact bearing (Journal bearing or 
sleeve bearing)



Rolling Contact Bearing

(Cage)



• The arrival of the automobile high-speed engines and
automatic production machinery provided the impulse for
extensive research and development of the rolling bearings,
also called the anti-friction bearings.

• In rolling contact bearings, the contact between the bearing
surfaces is rolling instead of sliding as in sliding contact
bearings. Sliding contact bearing starts from rest with
practically metal-to-metal contact and has a high coefficient
of friction. It is an outstanding advantage of a rolling contact
bearing over a sliding bearing that it has a low starting
friction. Due to this low friction offered by rolling contact
bearings, these are called antifriction bearings.



The advantages of rolling bearings compared to journal bearings are:

1. Starting friction torque is about twice the running frictional
torque, but still it is negligible in comparison to starting
friction of a sleeve bearing (Sliding Bearing).

2. Ease of lubrication either with grease or with relatively simple
systems.

3. Less axial space for a comparable shaft diameter.
4. Capable of supporting both radial and thrust loads.
5. Early warning of impending failure signaled by increasing

noisiness at the same speed of rotation.
6. Standardization and close tolerances make preferable their use

in precision machinery.
7. Easy to mount and erect.
8. Cleanliness.



The disadvantages of rolling bearings as compared to journal bearings 
are:

1. Greater diametrical space required for a comparable shaft diameter.
2. Initial cost is usually higher.
3. Noisier in normal operation.
4. Finite life due to failure by fatigue.
5. Lesser capacity to withstand shock.



Classification

• Ball bearing (Radial and Thrust) 

• Roller bearing (Radial and Thrust)



Ball Bearing
• Radial Ball Bearing (When radial load is severe) 



(a) Angular contact bearing                            (b) Self aligning



• The balls are inserted into the grooves by moving the inner
ring to the eccentric position in deep groove ball bearing.

• Radial load capacity of filling notch bearing can be
increased be inserting balls, but thrust load capacity
decreases due to bumping of the balls against the edge of
the notch.

• Sealed bearing - lubricated at factory.

• Shielded bearing – protect against the dirt.



Thrust Ball Bearing (When thrust load is severe)

• The thrust ball bearings are used for carrying thrust loads
exclusively and at speeds below 2000 r.p.m. At high speeds,
centrifugal force causes the balls to be forced out of the races.
Therefore at high speeds, it is recommended that angular contact
ball bearings should be used in place of thrust ball bearings.



Roller Bearing

Angle of taper is 25o



• Needle bearings are very useful where radial 
space is limited. They may be used without 
separators and races.



Selection of Bearing type
•For low and medium radial loads, ball bearings are used, whereas for heavy
loads and large shaft diameters, roller bearings are selected.
•Self-aligning ball bearings and spherical roller bearings are used in
applications where a misalignment between the axes of shaft and housing is
likely to exist.
•Thrust ball bearings are used for medium thrust loads whereas for heavy
thrust loads, cylindrical roller thrust bearings are recommended.
•Deep groove ball bearings, angular contact bearings and spherical roller
bearings are suitable in applications where the loads acting on the bearing
consists of two components- radial and thrust.
•Rigidity controls the selection of bearing in certain applications like machine
tool spindles. Double row cylindrical roller bearings or taper roller bearings
are used under these conditions. The line of contact of these bearings, as
compared with the point of contact in ball bearings, improves the rigidity of
the system.
•Noise becomes the criterion of selection in applications like household
appliances. Under these circumstances, deep groove ball bearings are
recommended.



Designations of Ball Bearings
• The bearings are designated by a number. In general, the number

consists of at least three digits. Additional digits or letters are used
to indicate special features e.g. deep groove, filling notch etc. The
last three digits give the series and the bore of the bearing. The
last two digits from 04 onwards, when multiplied by 5, give the
bore diameter in millimeters. The most common ball bearings are
available in four series as follows :

e.g. If a bearing is designated by the number 305k, it means that
the bearing is of medium series whose bore is 05 × 5, i.e., 25 mm. k
means it is a taper roller bearing



Static Load Rating or static load carrying capacity (C0)
• The load carried by a non-rotating bearing is called a static load.

• The permanent deformation which appear in balls (or rollers) and
race ways under static loads of moderate magnitude, increase
gradually with increasing load. Therefore the permissible static load
is dependent upon the permissible magnitude of permanent
deformation. Experience shows that a total permanent deformation
of 0.0001 times the ball (or roller) diameter, occurring at the most
heavily loaded ball (or roller) and race contact can be tolerated in
most bearing applications without impairment of bearing
operation.

• The basic static load rating is defined as the static radial load (in
case of radial ball or roller bearings) or axial load (in case of thrust
ball or roller bearings) which corresponds to a total permanent
deformation of the ball (or roller) and race, at the most heavily
stressed contact, equal to 0.0001 times the ball (or roller) diameter.

• It is given by Stribeck’s equation.



1. For radial ball bearings,



2. For radial roller bearings,



3. For thrust ball bearings,

4. For thrust roller bearings,



Static Equivalent radial Load (W0R)
• Greater of the two equations



Static Equivalent thrust Load (W0A)



Life of a Bearing

• The life of an individual ball (or roller) bearing may be defined as
the number of revolutions (or hours at some given constant speed)
which the bearing runs before the first evidence of fatigue
develops in the material of one of the rings or any of the rolling
elements.

• The rating life of a group of apparently identical ball or roller
bearings is defined as the number of revolutions (or hours at some
given constant speed) that 90 percent of a group of bearings will
complete or exceed before the first evidence of fatigue develops
(i.e. only 10 per cent of a group of bearings fail due to fatigue).

• The term minimum life is also used to denote the rating life.



• It has been found that the life which 50 per cent of a group of bearings
will complete or exceed is approximately 5 times the life which 90 per
cent of the bearings will complete or exceed. In other words, we may
say that the average life of a bearing is 5 times the rating life (or
minimum life). It may be noted that the longest life of a single bearing
is seldom longer than the 4 times the average life and the maximum
life of a single bearing is about 30 to 50 times the minimum life.





Basic Dynamic Load Rating or load carrying capacity (C)

1. For radial ball bearings,
When balls are not larger than 25.4 mm in diameter.

for balls larger than 25.4 mm in diameter,

fc = A factor, depending upon the geometry of the
bearing components, the accuracy of manufacture and
the material used.



2. For radial roller bearings,

3. For thrust ball bearings,

4. For thrust roller bearings,



Dynamic Equivalent Load (W)







Load-Life relationship



Service factor (Ks)

• The dynamic radial load is multiplied by the service factor (KS) to get
the basic dynamic radial load . The service factor for the ball
bearings is shown in the following table.



Selection (Design)

• Calculate the basic dynamic load (W x Ks)

• Calculate the basic dynamic load capacity.

• Select the bearing from the catalogue.



Equivalent Dynamic Load for Rolling Contact 
Bearings under Variable Loads

Consider a rolling contact bearing subjected to variable loads W1, 
W2, W3 etc. for successive n1, n2, n3 etc. number of revolutions 
respectively. If the bearing is operated at the constant load W1, 
then its life is given by



for equivalent load

From equation (i) and (ii)

and also



Reliability (Probability of survival)

• The reliability (R) is defined as the ratio of the number of bearings which
have successfully completed L million revolutions to the total number of
bearings under test.

According to Wiebull, the relation between the bearing life and the 
reliability is given as





Home Assignment

• Material used 

• Manufacturing

• Lubrication

• Mounting of Bearings


