


Founded in 1946, NBC is India’s first bearings manufacturer and the last word 
in quality and durability. In 2020, the company acquired leading 

European manufacturer, Kinex Bearings to further boost its exper

75 years since its beginning,  NBC remains India's leading 
bearings manufacturer and exporter. NBC is also the world’s only bearings 

manufacturer to receive the pres
for Total Quality Management.
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 Products from NBC

Since the challenges faced by industry are many, NBC offers a diverse range of excep onal 
bearings. NBC bearings are available in sizes from 04 mm bore to 2000 mm outer diameter.

Ball
Bearings

Tapered
Roller
Bearings

Pillow
Block
Bearings

• Oil Impregnated Polymer Lubricated
• EMB Series High Speed 
(EV application)

• SIB Series Sensor Integrated
• Bearing with Conductive Wire
• TRB Hub Unit
• Low Torque TRB
• Pre-set Hub
• Insuohm Series (Insulated)
• Ceramic Rolling Element
(Hybrid)

• TRB Matched Set
• Black Oxide Treatment
• HCR Series

Special Products &
Technology  

• Single Row
• Double Row
• Four Row
• Unitised Tapered
• Roller Bearing
• Cartridge Tapered
• Roller Bearing
(Railways)

• Deep Groove
• Gen - 1
• Gen - 3
• Angular Contact

• Roller
• Plain

• Single Row
• Double Row
• Four Row
• Cylindrical Bearing
Unit (CBU)

Spherical
Bearings

Cylindri
Bearings

cal

Needle
Bearings

Thrust
Bearings

• 
• 

• 
• 
• 

Ball thrust
Roller thrust

UCP
UCF
UCT

∗ Products with special features like high temperature application, special heat treatment, 
coated roller/races and cage options are also available across product range.



Bearings are integral component in any machinery applica�on. The 
premature failure of a bearing can result in costly unplanned 
down�me that could have been prevented using the proper 
predic�ve measures. Bearing life, in the broad sense is the period 
during which bearings con�nue to operate and sa�sfy their required 
func�ons. 

During operation bearing fail mainly due to 

• Improper moun�ng
• Improper bearing selec�on 
• Design not ok
• Insufficient maintenance 

 (II) Metal Fatigue type of  failure of  a material, occurring 

       under alternating loads

Under load zone as the rolling element rotate to the bo�om of the 
bearing they are compressed between the rings. As they rotate back 
to the top, the compressed metal expands to its original state. This 
constant compression and expansion of metal a�er many revolu�ons 
of the bearing increases stress which causes cracks in the material. 
This leads to fa�gue failure. This flaking is due to material Fa�gue and 
will eventually cause the bearing to fail.
The effec�ve life of a bearing is usually defined in terms of the total 
numbers of revolu�ons a bearing can undergo before flaking of either 
the raceway surface or the rolling elements surfaces occurs.
When a group of apparently iden�cal bearings operate under 
iden�cal load condi�ons, the life of individual bearings show a 
considerable dispersion. Therefore, a sta�s�cal defini�on of the life is 
applied for the calcula�on of the bearing life. When selec�ng a 
bearing, it is not correct to regard the average life of all bearings as the 
criterion of life: It is more prac�cal to adopt  the life that the majority 
of bearing will a�ain or exceed.

In simplest calcula�on the bearing life is calculated in terms, L  10

life, with 90% reliability, how many hours a bearing will last 
under a given load and speed as per the formula given in ISO 281 
STD. For this reason the basic ra�ng life of a group of bearings is 
defined as the number of revolu�ons (or hours at some given 
constant speed) that 90% of the group of bearings will complete 
or exceed before the first evidence of fa�gue develops. There is a 
10% probability that at the applied load and speed, 10% of a 
popula�on of iden�cal bearings would suffer a fa�gue failure.  
Note that this does not address failures caused by other 
condi�ons such as contamina�on, wear, misalignment, and 
improper lubrica�on. 
Another method is the use of adjusted or advanced life 
calcula�on procedures based on ISO 281 or a bearing 
manufacturer's in-house calcula�on methods. These methods 
take into account oil viscosity, oil temperature and the 
contamina�on level in the oil during opera�on. 

The bearing life can be calculated using the tool on NBC.website

(h�ps://lifecalc.nbcbearings.com/bearingtool/#/bearingcalculator). 

   (I) Human error 

The tool is easy to use and gives quick calcula�ons for Basic ra�ng 
life & Modified ra�ng life calcula�on at different reliability, 
considering environmental and applica�on condi�ons with 
accurate ISO factor as per ISO281 and TS16281 standards. 
Flexibility to calculate life considering custom bearing data. With 
this tool it is easy to select bearing at an early stage and make ini�al 
assessment.
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If the speed is constant, it is o�en preferable to calculate the 
life in terms of opera�ng hours using the formula:

Where, 
L , basic ra�ng life (at 90% reliability)………in hours10h

Another method to calculate life in hours is using the 
above  formula

The rela�onship between Rota�onal speed n and speed 
factor fn as well as the rela�on between the basic ra�ng life 
L  and the life factor fn is shown in table 4.110h

The value of fn and the ra�ng life for ball and roller bearing 
can be found by means of this table.

The basic ra�ng life can also be expressed in terms of
kilometers for wheel bearings as shown in formula below : 

    π         _
1000

LD 10x=L10S

Where ,
D = Wheel diameter in mm
L  = Basic ra�ng life in kms

Every bearing is designed for a certain load referred as the 
dynamic load ra�ng C. It is used for calcula�ng basic ra�ng life. 
The basic dynamic load is defined as the constant sta�onary 
load which a group of bearings with sta�onary outer ring can 
endure for a ra�ng life of one million revolu�ons of the inner 
ring. It refers to pure radial load for radial bearings and to pure 
axial load for thrust bearings.

It gives the calcula�on of basic ra�ng life L₁ with 90% reliability. 
It is based on Lundberg and Palmgren fa�gue theory which 
gives a ra�ng life. The fae behaviour of the material determines 
the dynamic load carrying capacity of the rolling bearing. The 
rela�onship among the bearing basic dynamic load ra�ng, the 
bearing load and the basic ra�ng life, is given by formula:

Basic dynamic load 
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L  = (C/P)�10h

L = Basic Rated Life in millions of revolu�ons10h

C = Basic dynamic rated Load, N
(Cr: radial bearings, Ca: thrust bearings)
P = Equivalent Dynamic Load, N
(Pr: radial bearings, Pa: thrust bearings)
p=3......................For ball bearings 
p=10/3.................. For roller bearings

L   = 10⁶10h

60n
c
P( )�

L = 500(fn)�10h 

f  = fn( )h

fn =  33.3 ¹/�

Where
L =  basic ra�ng in hours of opera�on10h 

f    =  life factorh

fn  =  speed factor
n   =  opera�ng speed, rev./min

c
P

n

Note: For a required life, the basic rated dynamic load (C) can be 
calculated using the formula and table 4.1, if for an opera�ng 
condi�on, equivalent load (P) and speed (n) are given. Based on 
the dynamic load (C) value obtained, bearing can be selected 
from the catalogue. The values of '� and fn' can be taken from 
table 4.1

C = P(�/fn)

Where,     f  = life factorh
                  fn= speed factor
                  P= equivalent load
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 Equivalent load  for operating conditions with 
 variable loads and speeds 

  1. Sinusoidal Loads at constant Speed

2. Linear Load Varia�on 

3. Fluctua�ng Load at Constant Speed  

4. Variable Speed Constant Load 
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Equivalent Load 

Equivalent Load 

- Main Bearing , Big End Bearing 

of Crank Sha� .

- Centrifugal Cas�ng of Steel Pipes
-B asket Type centrifuges for 
  Sugar Crystalliza�on
-P inching Roll Hot Strip Mill   

Equivalent Load 

Equivalent Speed

n- life exponent Factor For Ball 
    And Roller Bearings  

t  - Total Time of duty circle  

- Many steel Applica�on 
-R eversible  6 Hi Mill   Skin Pass Mill
-W indmill  

t  - Total Time of duty circle 

- Wind Mill 



5. Rota�ng Load at Constant Speed 

6. Swivel Mo�on 

The values for the reliability adjustment factor, a  can be 1

calculated for a reliability of 90 % or higher (a failure 
probability of 10 % or less) are shown in Table 4.2
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Equivalent Load 

Equivalent Speed

For Swivel Mo�on 

- Vibratory Screen 

- Convertor Bearing in Steel 
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Calculation of Kappa value 

Kappa value, k (Viscosity ratio)

 Viscosity under operating temperature

                        
Minimum viscosity under mean dia and 

operating speed (Reference viscosity)

 Kappa k   =
                                                

More than 80% of all rolling bearings are lubricated with grease. 

Therefore selection of grease is critical.  Not only will correct grease 

selection, prolong the life of the bearing, it also ensures smoother 

running. C/P ratio is the measure of the bearing dynamic capacity 'C' 

in relation to load (P). Based on C/P ratio, type of grease can be 

selected. Refer table below.

.
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Back-to-back Arrangement                             

Pa 
RA

A B

RB

RTA RTB

Pa is External axial Load 

R� - Radial Load on Bearing A
R��  - Thrust Load Induced By radial load 

R� - Radial Load on Bearing B 
R��  - Thrust Load Induced By radial load 

Induced Thrust Load Reac�on Taper Roller Bearing 

Taper roller bearing due to their design when loaded radially, 
produces thrust reac�on (the thrust load in opposite direc�on 
is induced on sha� axis), which if not accommodated will push 
the inner and outer ring apart, the bearing will separate.
Radial load on bearing A for example will generate axial thrust 
on bearing B. 
One of the reason taper roller bearings are always used in 
pairs.

These thrust reac�on are important part and needs to be taken 
into considera�on 

Thrust reac�on factor K = 0.4 cot   

Half Included angle of cup  

Thrust reac�on due to radial load when load zone is equal less 
than 180 ⁰

R  is the Induced thrust load due to radial load Fr when load T

zone approaches 360⁰ quite obvious, load zone nearing 360 ⁰
indicates combined radial and thrust load is applied 

(64) (65)

RT = 0.47 Fr
K

RT = 0.6 Fr
K



Face To face arrangement                           

AB

Pa RTA RA
RTB

RB

R� - Radial Load on Bearing A
R��  - Thrust Load Induced By radial load 

R� - Radial Load on Bearing B
R��  - Thrust Load Induced By radial load
Pa - External axial load 
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4.8  Estimating Contamination factor, ec, based on 
       lubricant cleanliness
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Larger than 
Larger than 
Larger than 



(72) (73)



(74) (75)



(76) (77)



Refer to the figures below for contamina�on factor in grease lubrica�on. 
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(Co)

(82) (83)



(84) (85)



(86)


