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NBC Bearings is a leading brand of bearings owned by National Engineering Industries (NEI).

Part of the multibillion -dollar conglomerate CKA Birla Group known for its world -class
businesses present in five continents, NBC was founded in 1946 in Jaipur and is India's first
bearings manufacturer.

Since then, NBC Bearings has grown from a pioneer in India to become one of India's largest
exporter of bearings and flexible engineering solutions, renowned for its superior quality,
precision and durability. Over 20% of NBC's total revenue is generated from exports to over
30 countries.

In fact, NBC is the only bearing manufacturer in the world to receive the prestigious Deming
Grand Prize (Japan) for Total Quality Management.

In 2020, NBC acquired Kinex Bearings in Europe to expand its product portfolio and global
footprint.

In keeping with the spirit of the CKA Birla Group for setting exceptional standards through
knowledge, innovation and constant R&D, NBC Bearings today form a critical part of the
machinery used in Automotive, Railway, Industrial, Aerospace and many other sectors.

For over 75+ years, NBC is creating products that perform. With digitization across its five
state-of-the-art plants and latest technology.

© NEI Ltd. Jaipur 2025



Founded in 1946, NBC is India’s first bearing manufacturer and the last word
in quality and durability. In 2020, the company acquired leading
European manufacturer, Kinex Bearings to further boost its expertise.

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 prestigious Deming Grand Prize
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 exceptional
bearings. NBC bearings are available in sizes from 6 mm bore to 2000 mm outer diameter.
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* Products with special features like high temperature application, special heat treatment,
coated roller/races and cage options are also available across product range
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Manufacturing Capacities Technology Gentre

Four modern manufacturing plants with installed
annual capacity of over 200 Million bearings.

All manufacturing facilities equipped with cutting edge
technology which helps producing best-in-class products
with superior quality. * Program Management
e Sourcing

Fully automatic plants with built in Poka-Yoke system *New Product Development
ensures defect free jobs with minimal

human interventions.

eCapturing voice of customers
oSystem Level Analysis

eValue Engineering
Embraced Industry 4.0 and concept of connected
enterprise to improve productivity, efficiency and
become cost competitive to deliver value to customers.

oPlant Support
oNew Process Development

As a step towards sustainability, utilising alternate
source of energy and making entire manufacturing
process more efficient by leveraging power of digitalization.

eLow Torque Bearings

Well equipped to address volatile customer demand with

{ multiple International and technical collaborations for *Fuel Efficient Bearings eSensor Bearings
state-of-the-art technology and advanced products. *Tribiology & Metallurgical eBearings for EV
Enhancements #BSVI Compliant Bearings

oSpecial Coated Bearings

Our Technology Partners

¢ Product Design oFatigue Testing
¢ Process Design o Seal Testing
. ° H . . .
Technology Collaboration Technology Partnership Technology Partnership Tool Design ‘ Appllcahon Testlng
with NTN Japan with Amsted Rail Group (USA) with IZUMI Machine Tools Japan
for Ball & Taper Roller Bearings for Cartridge Taper Roller Bearings (CTRB) for Grinding & Super Finishing Machines
(Since 1985) for Railways (Since 1982) and (Since 1996)
PreSet Hub Assembly for heavy duty trucks.

Transmission PreSet Hub Electric Vehicles Differential Industrial Railway
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1.1 Type of Rolling Bearing \\

When two metal parts of a machine come in contact a large
amount of friction is produced, and this can lead to the wear and
tear of sliding parts. To reduce friction between sliding parts
bearing was introduced. Bearings are mechanical elements
designed to enable rotational movement in a device. They are
used to reduce friction between moving parts and to enhance the
speed and efficiency of a system. At the same time, bearings are
used to support other parts of a machine by handling various
amounts of stress.

The functions of the bearing are:

(1) Free rotation of the shaft or the axle with minimum friction.
(ii) Supports the shaft or the axle and holds it in the correct

Basics of Rolling position.
(iii) Transmit forces by sliding or rolling

Due to their wide availability and versatility, rolling element
bearings are, perhaps, the most widely used bearing type.

From a design perspective, bearings can be classified into:

Plain Bearings - They are used for sliding, rotation, oscillating or
reciprocating motion. With a cylindrical shape and no moving
parts, they are used in machines with a rotating or sliding shaft
component. Plain bearings can be made of metal or plastic and
can use a lubricant like oil or graphite for reducing the friction.
Also referred to as bush or sleeve bearings.

Bearing

nbc nbc

CKA Birla Group (1) CKA Birla Group




Rolling Bearings - These bearings are used for supporting higher
loads. They consist of rolling elements such as balls or rollers
which are placed between turning and stationary raceways of
rings. The relative motion of the rings causes the movement of
the rolling elements. They are classified into radial bearings or
thrust bearings depending upon the load direction. Radial
bearing mainly take radial loads. Most types of radial bearings can
also take thrust loads. Thrust bearings generally take thrust loads
only and not radial loads

Radial Bearing Thrust Bearing

¥
~ N

)/

In addition depending upon the type of rolling elements these are
further classified into

e Ball bearing (Bearing using ball as rolling element)

e Roller bearing (Bearing using rollers as rolling element)

Due to their wide availability and versatility, rolling element bearings
are, perhaps, the most widely used bearing type.

Depending on the design of the rolling bearing, the rolling
surfaces may vary, but the standard configuration of a rolling
element bearing comprises two rings (inner and outer), rolling
elements like rollers or balls and a cage which keeps the rolling
elements apart and guides them. Some bearings also have seals as
integrated components.

Thrust bearings are used for carrying load in axial direction. In
case of thrust bearing, the raceway of thrust bearing is called
"raceway washer," the inner ring is called the "shaft raceway
washer" and the outer ring is called the "housing raceway
washer.”

2) CKA Birla Group | nbc

Outer Ring

Outer Ring

Inner Ring

Inner Ring

Cage

Face Face

Ball Bearing Taper Roller Bearing

Raceway: The surface on which rolling elements roll is called the
"raceway surface". The load on the bearing is supported by the
raceway in contact with rolling elements. Generally the inner ring
fits on the axle or shaft and the outer ring in the housing.

Rolling Elements: Two type of rolling elements are present in
bearing i.e. balls and rollers. Balls geometrically contact with the
raceway surfaces of rings at a "point", while the contact surface of
rollers is a "line" contact. Rollers come in four types: cylindrical,
needle, tapered, and spherical.

s EcE=

Ball Cylindrical Roller Tapered Roller Spherical Roller Needle Roller

Cages: Main function is to separate rolling element & to maintain
rolling at a uniform pitch such that load is never applied directly to
the cage and also to prevent the rolling elements from falling out.
Types of cages differ according the way they are manufactured,
and include pressed, machined formed cages.

nbc
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1.2 Characteristics of Rolling Bearings \\ 1.3 Rolling Bearing Classification \\

Generally rolling bearings are classified based on rolling element
and direction of load
Depending upon the direction of load to be supported
Depending upon the type of loading
(Steady or fluctuating load)
Depending upon the type of rolling element (ball or roller)

When compared with sliding bearings, rolling bearings have the
following advantages:

e The starting friction coefficient is lower

e They are internationally standardized, interchangeable

*They are easy to lubricate with oil or grease

eBearing can carry both radial and axial loads at the same time.
eMay be used in either high or low temperature applications.
eBearing rigidity can be improved by preloading.

eBearing can run at high rom Ball Bearing Roller Bearing
l l
_ _ | | | |
Table 1.1 Comparison of Ball and Roller bearing Radial Ball S Radial Thrust Bearings
Bearings Ball Bearings Roller Bearings
Ball Bearing Roller Bearing r——
' || Deep Groove Sm.ﬁ:e Dlr:dl'lon | | Cylindrical Cylindrical Thrust
/ Ball Bearings rus1.: a Roller Bearings Roller Bearings
_ ' S _ / _ g Bearings
. - Angular Contact | Don:_:le Dti::cltlion Needle | Needle Thrust
Ball Bearings rust 5a Roller Bearings Roller Bearings

Linear Contact
Contact surface is generally
rectangular when load is

Point Contact Bearings

Contact surface is oval when

Contact with
raceway

load is applied applied. Four-point Contact retlagtontac Tapered Tapered Thrust
— . Thrust Ball . .
Ball Bearings ) Roller Bearings Roller Bearings
«» | Because of point contact . Bearings
4 . . X Because of linear contact,
‘s | thereis little rolling resistance, . s
R X : rotational torque is higher for
j':’ ball bearing a.re suitable for.Iow. roller bearings than for ball | Spherical | Spherical Thrust
E torque and high-speed applications. bearings, but rigidity is also Roller Bearings Roller Bearings
8 | They also have superior acoustic higher.
Y | characteristics.
o Load capacity is higher for rolling 1.3.1 Deep Groove Ball Bearing

2 | Load capacity is lower for ball bearing. Cylindrical roller bearing
& | bearings. but radial bearing equipped with a lip can bear slight . . . .
& | are capable of bearing loads radial loads. Combining tapered The Single row radial ball bearings accommodate pure radial,
5 | inboth the radial and axial direction. [ roller bearings in pairs pure axial or any combination of radial and axial loads within its
] enables the bearings to bear . .
- & capacity. These can operate at very high speeds. For these

an axial load in both directions.

reasons and its economical price, it is the most widely used
bearing. Owing to high degree of conformity between balls and
raceways, the self-aligning capability of deep groove ball bearing
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Due to this these bearings are well aligned for mountings. Deep
groove ball bearings include shield bearings and sealed bearings
with grease. Deep groove ball bearings also include bearings with
a locating snap-ring to facilitate positioning when mounting the
outer ring, which absorb dimension variation of the bearing
fitting surface due to housing temperature.

Dust Shield Rubber Seal N- Groove &
Snap Ring

NBC offers TMB Ball bearings having the same boundary
dimensions as standard deep groove ball bearings, but have
undergone a special heat treatment that considerably extends
wear life. These bearings were especially effective in countering
reduced wear life due to the effects of infiltration of dust and
other foreign matter.
1.3.2 Angular Contact Bearing
The single row angular contact ball bearings are generally designed
with three angles 25, 30 & 40 degrees. These bearings have higher
axial load capacity and must be used in pairs or in combinations.
The bearings can carry axial load in one direction only and should
be adjusted against another bearing, if axial load is coming from
both the directions. An axial load acts directly along a straight line
through the bearing, whereas a radial load acts obliquely and tends
to separate the races axially. So the angle of contact on the inner
race is the same as that on the outer race. Angular contact bearings
better support combined loads (both the radial and axial). The
larger the contact angle, the higher the axial load supported. Also
there are four-point contact bearings which are radial single row
angular contact bearings which can support an axial load in both
directions. The outer ring with ball and cage assembly can be
mounted separately from the two inner ring halves.
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Single Row Double Row Four Point
Angular Contact Angular Contact bearings

Single Row Externally Aligned Ball Bearing

The Single Row Externally Aligning ball bearings are

used where accurate alignment cannot be ensured

between bearing positions. This bearing type can

mainly take radial loads. Axial loads can also be
accommodated.The shell housing must not be made

an interference fit on their outside diameter. If an

interference fit is used, the shell housing may contract and prevent
alignment. These bearings can be located end wise in both the
directions.

1.3.3 Self-Aligning Ball Bearing

Self-aligning bearings have a common spherical raceway in outer
ring and two groove in inner raceway. The self-aligning ball
bearings are used where accurate alignment cannot be guaranteed
between shaft and housing. The bearings have the same external
dimensions as there equivalent single row radial ball bearings.
They can take radial loads and very light axial loads. They can be
located endwise in both the directions.

The double row self-aligning ball bearings with tapered clamping
sleeve and nut are identical to double row self-aligning ball bearing
except that these have a tapered bore. Bearing are mounted on the
shaft using a sleeve and nut for clamping.

Self-Aligning Cylindrical Tapered Tapered Clamping
Ball Bearing Bore Bore Sleeve and Nut )

nbc
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1.3.4 Cylindrical Roller Bearing

The bearing consists of inner ring, outer ring, rollers and cage
(mostly steel or brass). They have greater radial load capacity
than ball bearings of same external dimensions. The bearing
features a modified line contact between rollers and raceways to
eliminate edge stressing. These bearings have a high radial load
capacity and are suitable for high speeds. The inner and outer
rings can be separated to facilitate assembly. Due to detachable
design, have advantage of mounting inner ring and outer ring
separately. The direction of axial load which a bearing can take
depending upon the geometry of the bearing. Many variants are
available such as NU, NJ, N, NF, NUP, NH. The bearings are also
available in double-row and four row configurations.

Brass Cage Steel Cage Polyamide Cage Full Complement

Single Row Double Row Four Row

nbc
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1.3.5 Taper Roller Bearing

Tapered roller bearings consists of cup, cone,
retainer and tapered rollers. Tapered roller
bearings are designed in such a way that vertices
of the cone for each roller and those for the cone
and cup raceways coincides on the bearing axis

or extensions of the raceways and rollers
converge at a common point on the axis of rotation. This results in

true rolling motion of the rollers on the raceways at every point
along the rollers

Tapered roller bearings support radial loads and axial loads from
one direction only. The line contact between rollers and raceways
provide the bearings with a high load carrying capacity. Steep
angle tapered roller bearing with exceptionally steep cone angle
enables the bearings to take heavier axial load. The bearings are
of separable type, enabling separate mounting of cups and cones.
Since the tapered roller bearings can absorb thrust loads in one
direction only, these bearings should generally be installed as
opposed mountings. The correct amount of radial and axial
clearance is obtained by adjusting the two bearings against each
other.

Double row and four row tapered roller bearings are also widely
used for heavy loads in rolling mills. These bearings are preset
assemblies and mounted on roll neck. Bearing configuration is
face to face or back to back arrangement.

Back to Back Arrangement Face to Face Arrangement

Double Row Double Row Four Row

nbc
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1.3.6. Spherical Roller Bearing

Spherical roller bearing permits low friction, and angular misalignment.
The bearings consist of an inner ring with two raceways inclined at an
angle to the bearing axis. It consists of an outer ring with a common
spherical raceway, spherical rollers and cages (brass or steel). In certain
designs, also internal guide rings are present to support cage. Typically
these bearings support a rotating shaft in the bore of the inner ring that
may be misaligned in respect to the outer ring. The misalighment is
possible due to the spherical internal shape of the outer ring and
spherical rollers. Bearing are available with straight and tapered bore.

Spherical Roller Bearing Cylindrical bore  Tapered bore

1.3.7 Thrust Bearing

A thrust bearing permit rotation between parts, but they are
designed to support mainly axial load. They have steel or brass
cage. Thrust bearings are divided into single and double direction
types. The single is able to accommodate axial load in one
direction, while the double direction is able to accommodate the
load in both the directions. Thrust bearings are not suitable for
applications that involve radial load or high-speed rotation. This
type of bearing is commonly used in automotive, pumps and
marine applications

Thrust bearings come in several varieties.

e Thrust ball bearings, consists of balls supported in a ring, can be
used in low thrust applications where there is little axial load.

e Cylindrical thrust roller bearings consist of cylindrical rollers
arranged flat with their axes pointing to the axis of thebearing.
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e Tapered roller thrust bearings consist of tapered rollers arranged
so that their axes converge at a point on the axis of the bearing.
e Spherical roller thrust bearings use asymmetrical rollers of
spherical shape. They can carry heavy axial load. They can
accommodate combined radial and axial loads and also
accommodate misalignment of the shafts.

Spherical Roller Ball Thrust Cylindrical Roller Taper Roller
Thrust Bearing Bearing Thrust Bearing Thrust Bearing

1.3.8 Bearing Units

Units consists of radial ball bearing, seal, and a housing which are
greased and sealed. The outer surface of the bearing and the
internal surface of the housing are spherical, so that the unit is self-
aligning thus they are able to compensate for misalighnment of the
shaft with respect to the housing. These bearing units are ready-to-
mount. Series 62 and 63 of the deep groove ball bearing are used in
these units. A seal and a slinger is provided on both sides. They are
completely sealed, and provided with a re-lubrication feature.

UCF ucp

nbc
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1.3.9 Needle Roller Bearing

Needle roller bearings are generally
composed of needle rollers and cages.
Several needle rollers placed between
two hardened and smooth surfaces
and cage prevent the needle rollers to
contact each other to accommodate
smooth rolling action. The diameter of rolling element in Needle
roller bearing is relatively small and having relatively large
length/diameter ratio, this allows for more load carting capacity
and ideal for oscillation motion.

In comparison to other roller bearings, needle roller bearings are
having small radial section height and smaller mass, which allows
for more compact design and suitable for application where low
inertia force is required.

Needle roller bearings depending upon different customer
applications requirements

Needle Roller and Cage Assembly

A needle roller and cage assembly
comprises of needle rollers and a cage that
guides and hold the rollers on its position to
accommodate smooth rolling action.
Needle roller and cage assembly for connecting rod bearings
A Needle roller and cage assembly for
connecting rod bearings comprises of needle
rollers and a cage that guides and hold the
rollers on its position.

Shell Type Needle Roller Bearing

Shell type needle roller bearing comprises of
an outer shell ring made from special thin
steel, needle rollers and cage. A hardened and
ground inner ring/shaft is used as the
raceway.
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1.4 Cage
Function of cage

* Separates the rolling elements to prevent mutual contact and
avoid rubbing.

* Guides the rolling elements (ball or roller) in a non-loaded zone
and evenly spaces them for a consistent load zone.

* Prevents the rolling element from falling during mounting or
swiveling out.

Contra rotation: The rubbing of two rolling elements at the pitch
line due to relative opposite spin directions. It is prevented by
separating the rolling elements with the help of cage.

No load zone
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1.4.1 Types of Cages
Sheet Metal Cages

* Stamped sheet metal cages are made of low carbon steel.
These are lightweight with high strength and expansion
coefficient.

* This cage occupy small space within the bearing and impart
less restriction to the lubricant flow.

« Steel cage can accommodate extra rolling elements inside
the bearing, thereby providing high load capacity.

« Also comes with low friction coating like amorphous carbon
or silver (aircraft application) to reduce the sliding contact
with rolling elements.

S
f(% &
\%,,,Lf \ p
o
Rivetted type cage Steel stamped cage Steel stamped cage
For deep groove for taper roller for cylindrical roller
ball bearing bearing bearing

Machined Brass Cages

Brass cages are precisely machined to optimize roller cage
pocket clearance and have a reduced coefficient of friction
with rolling elements.
It has the ability to damp roller vibrations in the cage pocket
aroused due to the bearing application.

- These are prominently used in large size bearings and high
acceleration of rolling elements
For higher strength silicon-iron - bronze cage has a
reduced coefficient of friction.

—f" «f('” 3 e
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Machined brass cage, Split type Window type Brass cage
cross piece rivetted machined brass machined brass for deep groove
with side rings for cage for spherical cage for angular ball bearing
cylindrical roller bearing roller bearings contact ball bearing
CKA Birla Grou b
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Polyamide Cage

- Polyamide cages are molded and reinforcement with glass

fiber to provide strength.

- Cage pocket can be precisely molded
- Low sliding Friction with Rolling elements
* Optimized clearance between rolling element and cage pocket

Can be used for higher speeds

- Good for reverse thrust like in pumps due to high elasticity

(tilting condition)

Please note that:

- The oil with EP additives can decompose the cage.
- Hygroscopic (tending to absorbs moisture)
- Limited operating temperature, continuous well below 85°C.

Molded polyamide Molded polyamide Polyamide cage for
snap cage for deep window type cage double row angular
groove ball bearing for taper roller contact bearing

Pin-type Steel Cages

The Rollers are pierced throughout their length at the central
axis and are primarily used in large-size roller bearings.
Pin-type cage permits extra roller inside the bearing, which
can even result in a 20% increase in dynamic load capacity.

Pin-type cage in TRB

nbc
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1.5 Seals and Shield

Seals/shields have significant effect on the life of rolling bearing.
The shields are non-contact type and made of sheet steel. Provides
protection from dirt and dust. Mostly used in application with
inner rotating.

The seals are made of rubber and are light heavy contact type.

The materials used for seals are NBR & ACR (Acrylonitrile-
butadiene rubber) or FKM (Fluoro rubbers) for higher
temperatures.

The main function of the seal in rolling bearing is to:

e Retain lubricants

e Exclude - dirt/contaminants/dust/water ingress
e Confine pressure

If the sealing device fails to function, foreign
matter or leakage will cause bearing

damage, as a result bearing seizure can take
place during operation. Temperatures,

speeds, pressures, lubricants and other
operating conditions greatly impact seal life

and bearing performance. Therefore, it is
necessary to choose the most suitable seals Sealed Bearing
according to operating conditions. (Contact Rubber Type)

For right choice of seal for an application, consider the following
key factors:

e Bearing type

e Lubricant (oil or grease)
e Seal friction and torque
e Surface speed

® Physical space available Shield Bearing
(Non-Contact Type)

nbc
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1.6 Bearing Material

The selected material must be suitable for the operating
environment and must meet the technical requirements for the
application. The components of rolling bearing during operation
are subjected to cyclic load and deformation, still they must
maintain dimensional accuracy.

To accomplish this, the raceways and rolling elements must be
made of a material having following properties:

¢ High Hardness,

e Resistant to Rolling Fatigue,

e Wear Resistant,

® Good Dimensional Stability

¢ High Impact Strength

e Corrosion Resistance

e Uniformity of Structure

The bearings are made of either high carbon or low carbon steel.
Depending upon the selection of material, process of hardening is
selected. The bearing components are hardened by the following
method.

Through-Hardening

Through hardening imparts a uniform hardness throughout the
cross section. Mostly used in application which are not highly
misaligned and shock loads are moderate. This is a regular process
for most of bearing used in various applications.

nbc
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Induction-Hardening

It is a type of surface hardening in which a 'metal part' is induction-
heated and then quenched. Hardening may be done on the surface
or throughout the entire surface and properties of the remaining
part remains unaffected.

Case-Hardening

It is a process of heating the metal so that the surface is hard and
the core is soft. This process is used when bearing are subjected to
high impact loads. It can minimize wear & tear and increase the
strength of the steel surface. This process can done by Carburizing
and Nitriding.

The bearing operating temperature under standard heat
treatment process with normal tempering is around 120°C. For
bearing to operate at temperature higher than 120°C, special heat
treatment process is required.

For case hardening steel the carbon content is reduced
approximately 0.15% (low carbon steel) is the most common for
roller bearings. High hardness up to 64HRC on the surface
throughout circumference with soft Core.

nbc
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02

Bearing Designation &
Nomenclature
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2.1 Bearing Designation \\

The bearing designation may consist of a basic designation with or

without prefixes and suffixes. It includes

e Bearing type

e Boundary dimensions

¢ Basic design

The number and letter combinations indicates bearing type and

dimensions. Basic design includes tolerances, internal clearances &

other related specifications. In bearing designation system:

e The first digit indicates the bearing type.

* The second & third identify the ISO dimension series. The
second digit indicates the width or height series. The third digit
indicates the diameter series.

* The last two digits indicates the bearing bore, which multiplied
by 5 gives the bearing bore diameter in mm.

There are exceptions in the basic bearing designation system:

1. Bearings size code for the following bore diameter are:

00=10mm
01=12 mm
02=15mm
03=17 mm

2. For bearings with a bore diameter < 10 mm, or 2 500 mm, the

bore diameter (d) is generally given as 617/7 (d = 7mm) or 294/530

(d=530 mm).

3. In case of standard bearing, when bearing diameter are non-

standard, then it is denoted as 63/28 (d=28mm)

Bearing Series indicates the bearing type and the dimension series.

|:; ] 13 F=] 3
Diameter Series n..ﬂ.!. .ZI_‘ _L' |
o0 o . k1]
» i
I
Dimension Series I i e Do o o i i 'i"
o 1 2 Width Series 3
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Deep Groove Ball

Bearing 160XX, 68XX, 69XX 60XX, 62XX, 63XX,64XX,

Angular Contact Ball | 32Xx, 33XX, 72XX, QJ2XX, QJ3XX

Bearing

Self—Aligning Ball N2XX,, N3XX, N4XX,NJ2XX, NJ3XX, NJAXX, NJ22XX,NJ23XX, NU2XX,
Bearing NU3XX, NU4XX, NU10XX, NU22XX, NU23XX, NUP3XX,NUP4XX,

NUP22XX,NUP23XX, NN30XX, NNU49XX

Needle Roller Bearing
K, HK, BK, N48, NA49, NAG9,

Taper Roller Bearing | 302XX, 303XX, 313XX, 320XX, 322XX, 323XX, 329XX, 330XX

g‘;g‘:i:;a' Roller 213XX, 222XX,223XX,230XX,231XX,232XX,233XX,239XX, 240XX

Thrust Ball Bearing | 511XX, 512XX, 513XX, 532XX, 522XX, 523XX, 524XX,

The bearing boundary /fitment dimensions consists of bore, outer
diameter, width size & chamfer dimensions and are based on the
ISO dimensional system which specifies the following dimensions
for rolling bearings: bore diameter, d, outside diameter, D, width, B
or T and chamfer dimension, r.

The boundary dimensions for metric bearings based on ISO
standards are:

ISO15 for radial rolling bearings, except tapered roller bearings,
insert bearings and needle roller bearings

ISO355 for tapered roller bearings

ISO104 for thrust bearings

|.-q~‘
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Bearing Designation (Examples)
Rolling bearing part numbers indicate bearing type, dimensions,
tolerances, internal construction & other related specifications.

62072 C3

Radial internal Clearance C3
Shielded (one side)

Nominal bore diameter 35mm
Diameter series 2

Deep groove ball bearing

2328
l"T Nominal bore diameter 140mm

Diameter series 3

Diameter series 2
Spherical roller bearing

7212C

Contact angle 15°

Nominal bore diameter 60mm
Diameter series 2

Angular contact ball bearing

nbc
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Radial internal clearance C3
Nominal bore diameter 150mm
Diameter series 3

Cylindrical roller bearing NU type

30204

Nominal bore diameter 20mm
Diameter series 2

Width series 0

Tapered roller bearing

K
L Tapered bore (1:12)

2

l Nominal bore diameter 30mm
Diameter series 2

Self Aligning ball bearing

CMJ 303517 S

‘ T— Type of cage, S stands for weld cage
Width

Roller Set Outer Diameter
Roller Set Bore Diameter
Cage Type based upon Profile
Needle roller bearing

nbc
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2.2 Bearing Nomenclature: \\

Beari ng basic number CODE INTERPRETATION (PREFIXES)
S P T T [ e 4T Case carburized bearing (Inner ring, outer ring & roller)
Bearing type Dimension series code i Bore dia., mm TS1- Bearing with special heat treatment for operating temp. up to 130°C
Width series Dia. Series TS2- Bearing with special heat treatment for operating temp. up to 160°C
:: E_bfﬁifrr:.::e _ g ﬁ’;i T:E TS3- Bearing with special heat treatment for operating temp. up to 200°C
:g E o000 i TS4- Bearing with special heat treatment for operating temp. up to 250°C
63 TM- Long life special heat-treated bearing (one ring)
78 7- Angular ] o0 10 TMB- Long life special heat-treated bearing (both the rings)
;; Cﬂ‘:rtirl.::" 3 g; 12 AST- Bearing with one of the components treated in carbo nitriding
;; . 0 g (rollers are with normal heat treatment)
ASTB- Bearing with both the components treated in carbo nitriding
i; 1’;;?]1:':5:::5 i g; 1-:;::2:::2':2:: (rollers are with normal heat treatment)
22 2 dia. Value in mm CR- Creep resistance bearing with single side O-ring on outer race
= ; = CR2- Creep Resistance bearing with both side 'O’ ring on outer race
96 L- Light series (taper roller bearing-inch series)
NU1D MU, NI NH, 7 5 7500 o LM- Light medium series (taper roller bearing-inch series)
Syl Nxﬂp,u: :.,Fq‘ul : : ;::: it HM- Heavy medium series (taper roller bearing-inch series)
:J:zss fuh:[:rwt::::i':::. 5 # : ; — Medium series (taper roller bearing-inch series)
Nud z g ,2"350 ;::gg H- Heavy series (non-interchangeable with other cones & cups- for
T’;;';’ 3 o £ taper roller bearing inch series)
53 oo i - > HH- Heavy heavy series (non-interchangeable with other cones & cups-for
:g: bearings ': i taper roller bearing-inch series)
320 2 g N- Taper bearing having non-standard boundary dimensions
:g: 2 x = Cylindrical bearing having non-standard boundary dimensions
329 3 0 NA- Cones mated with double cup to form double row non-adjustable
:;10 ; ; bearing (non-interchangeable with other cones & cups)
:;; e < S X- Inch series tapered roller bearing converted into metric series
j:g roller bearings i g 15 Tapered roller thrust bearing
231 i : J- Inch series bearing with metric designation
j;: ; i SP- Standard bearing with deviations in Dimensions (OD/width ect.) from
;i; ; i original bearing number
223 QJ- Four point angular contact ball bearing
‘2?:: fulf:rh:;x:'t g i BB,LS,M$-Ball bearing with non-standard boundary dimensions
294 bearings 9 a NxxxX | Ball bearing having non-standard boundary dimensions (xxx - is auto
generated numeric digit i.e. 123 etc.)

Note: For any Prefix not found in the table, please contact NEI Engineering
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NOMENCLATURE: BEARING SUFFIXES \\

Suffixes for Internal Design Modification Code

CODE

INTERPRETATION

Internal design modification from A onward

Contact angle 40°, angular contact ball bearing

Contact angle 10° ~17°, Tapered roller bearings

contact angle 15°, angular contact ball bearing

Contact angle 177 ~24°, Tapered roller bearings

Deep groove ball bearing with increased/different load ratings (CI,
CS1 etc.)

Contact angle 24° ~32°, Tapered roller bearings

Cylindrical/Spherical roller bearing with optimized internal geometry
for increased load rating

Tapered roller bearing with special crown on raceways

For different bearing stand requirement other then ISO

Modified design (ball bearing, tapered roller bearing)

Special feature (Inner ring or outer ring) e.g. X1, X2

Optimized internal design for low torque

Spherical rolfer bearing with symmetrical roliers, flangeless inner
ring, a non-integral guide ring between the two rows of rollers
centered on the inner ring and one pressed steel window-type cage
for each roller row

Spherical roller bearing with one-piece machined brass cage (double

pranged), symmetrical rollers and retaining ribs

Similar to 'C' configuration but with enhanced roller & raceways

£ FOS)
SUTTALE TITISIT

Eull complemeaentarvevdindrical roller baaring
HH-CompPreMme Rty ey HRaHETOne:

LA LR}y

npﬁmiﬂ:r\l internal anign for low torgue

Special groove profile for Inner or Outer ring.

Note: For any Suffix not found in the table, please contact NEI Engineering
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Suffixes for Seal/Shield

CODE INTERPRETATION
LB- Synthetic rubber seal, non-contact type, on one side
LLB- |Synthetic rubber seal, non-contact type, on both side
LH- Low friction synthetic rubber seal, contact type, double lip, on one side
LLH- | Low friction synthetic rubber seal, contact type, double lip, on both side
LU- Synthetic rubber seal, contact type, double Tip, on one side
LLU- | Syntheticrubber seal, contact type, double Tip, on both side
LV tow friction synthetic Tubber seaf, contact type, tripte fip, onmone side
LLV- tow frictiormsyntheticTubberseat, tontact type; tripte tip, o bothside
TUA Acrylicrubberseal{Contacttypelsingle-side-with-Seal-groove-ontnner
race
AcryticTubberseat{Contact type), bothrside with-Seat groove omrinmer
LLUA- race
Fluorine rubber seal (FKIVIJ, LU type, on one side, for high temperature
LUAL- | 1o t0 200° €
Fluorine rubber seal, LU type, on both side, for high temperature
LLUAL- 15 t0 200° C
Silicone rubber seal, LU type, on one side, for extreme temperature-100
LUA2- | 0 +200° C
Silicone rubber seal, LU type, on both side, for extreme temp. -100 to
LLUA2-| 1200°C
RS- NBR rubber seal (Contact type), single side with no Seal groove on Inner
race
RSS- [ NBR rubber seal (Contact type), on both with no Seal groove on Inner
race
Z- Metallic shield, single side
77- Metallic shield, double side
ZA- Removable pressed steel shield, on one side
7ZA- | Removable pressed steel shield, on both side
LW- Synthetic rubber (NBR) seal, contact type, four-lip, on one side, for whee
application
LLW- | Synthetic rubber (NBR) seal, contact type, four-lip, on both side, for
wheel application
LWA- Acrylic rubber (ACM) seal, contact type, four-lip, on one side, for wheel
application

Note: For any Suffix not found in the table, please contact NEI Engineering
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Suffixes for Seal/ Shield

Suffixes : Bearing arrangement type code

Two single-row deep groove/angular contact ball/ tapered roller bearing
matched for mounting in a back-to-back arrangement

Two single-row deep groove/angular contact ball/ tapered roller bearing
matched for mounting in a face-to-face arrangement

Two single-row deep groove/angular contact ball/ tapered roller bearing
matched for mounting in a tandem arrangement

Flanged cup

Internal clearance code

Clearance less than Normal

Normal clearance

Clearance greater than normal

Clearance greater than C3

Clearance greater than C4

Radial clearance range on lower side of CN

Radial clearance range on lower side of C3

Radial clearance range on lower side of C4

Radial clearance range on lower side of C5

Radial clearance range on higher side of CN

Radial clearance range on higher side of C3

Radial clearance range on higher side of C4

Radial clearance range on higher side of C5

Special radial clearance as per customer requirement (e.g. CS1, CS2
etc.)

: Tolerance class code

Normal Tolerance class (Class 0, 6X) specified by IS/ISO/JIS

Tolerance class 6 specified by IS/ISO/JIS

Tolerance class 5 specified by IS/ISO/JIS

Tolerance class 4 specified by IS/ISO/JIS

Tolerance class 2 specified by IS/ISO/JIS

LLWA- | Acrylic rubber (ACM) seal, contact type, four-lip, on both side, for wheel DB-
application
LWA1- | Fluorine rubber seal (FKM), contact type, four-lip, on one side, for wheel DF-
application
LLWA1 | Fluorine rubber seal (FKM), contact type, four-lip, on both side, for wheel DT-
application
L- Seal Groove for Flange type Polyamide cage TSF-
Lt1 Low torque seal for UTRB Suffixes :
Suffixes : Cage Co-
J- Pressed steel cage CN-
T2X- Polyamide cage C3-
T2X1- | Pintype steel cage ca-
G2- Polyamide Cage with Flange C5-
TF Pressed steel cage with Tufftride Treatment CNL-
M Machined brass cage, (spherical / cylindrical roller bearing) C3L-
Suffixes : External design modification code caL-
D- Double row outer ring or inner ring EZII-I-
K- Tapered bore, 1/12 taper on dia. h-
K30- Tapered bore, 1/30 taper on dia.
N- Standard locating snap ring groove on outer ring cat-
N1- Locating snap ring groove on outer ring with knurling e
NR- Locating snap ring on outer ring CS(n)-
NX(n)- | Non-standard Tocating snap ring groove on outer ring (NXI, NX2...)
N2X{n)-{ Both sides non-standard locating snap ring groove on outer ring (N2XZ, Suffixes
N2X3...)
G- Helical groove in bearing bore (Multi-row tapered / cylindrical roller PO-
bearing components) P6-
W- Lubrication grooves / slots in the side faces of the bearing rings (Multi- P5-
row tapered roller bearings) P4-
W3 Bearing with blind hole in outer ring for Pin fitting(Ball Bearing) P2-
W33- | Bearing with annular groove and three lubrication holes in the outer
ring (Spherical roller bearing)
W33X- | Similar to 'W33' configuration but with six lubrication holes

Note: For any Suffix not found in the table, please contact NEI Engineering

nb

(28) CKABirla

®

C

Group

Note: For any Suffix not found in the table, please contact NEI Engineering

nb

CKA Birla Group

(29)

®

C




Suffixes: Noise class code

EM- Noise level class for electric motor application
EMB- Bearing for Electric motor vehicle
EML- Low Noise bearings

Suffixes for Internal Design Modification Code

CODE INTERPRETATION (PREFIX)
C Needle roller and machined cage assembly
PC "Needle roller and machined cage assembly for piston pins"
cl.s "Needle roller and machined cage assembly for crank pins"
CMJ. S Needle roller and weld cage assembly
CV.S Needle roller and weld cage assembly
HC Needle roller and weld cage assembly
HMC Drawn-cup needle roller bearing
HC-F Drawn-cup needle roller bearing for heavy loading
F Speical Type Drawn-cup needle roller bearing
Flat end type roller
CODE | INTERPRETATION (SUFFIX)
CAGE
Q Soft Nitriding on cage
E Carburizing + Hardening + Tempering HT on cage
D Black Oxide on cage
C Copper Plating on cage
S Silver Plating on cage
ROLLER
- Through Hardened treatment on roller
AS Carbonitriding Treatment on Roller
El Crowning (End drop) on roller
SF Improved surface finish on roller OD

Note: For any Suffix not found in the table, please contact NEI Engineering
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3.1 Bearing Selection Process \\
3.1.1 Selection of type of bearing

The bearing selection is primarily dependent on application to (Allowable installation space for bearing)
which they are subjected to. A detailed study considering load

magnitude, misalignment, rotational speed, fit, preload,
operating and environmental conditions etc. at location and
equipment to which bearing to be installed will in fact suggest the
proper bearing to be selected. Other factors playing vital role
in bearing selection includes housing & shaft parameters and
service life of equipment. The lubricant and sealing also plays a
critical role. This is important as cleanliness has effect on bearing
life. As a general guideline basic steps can be followed for
selecting appropriate bearing as shown in the flow chart.

The limit of space available for bearing installation is a major
factor according to which the type and size of bearing must be
selected. Generally design of shaft initiates with fixing of shaft
diameter followed by checking other parameters for feasible
design. The bore of bearing is selected on the basis of shaft
parameters. The wide variety of dimensions available in
dimension series of rolling bearings provides the basis for
selection of feasible bearing. The figure 3.2 shows the different
types of bearing and dimension series of rolling bearing

Bearing location and arrangement

Operating speed
Opearting Load magnitude and direction on bearings
Conditions Misalignment
Stiffness
Types of fits . .
Frictional Torque Width Series 4 > 0 1 2 3 4 5 6
Dynamic equivalent Load 3 ;ﬁ
Type of Bearing Bsic dynamic load rating Diameter Series ¢ 2
Basic static load rating 0 gﬁr‘ﬁl—r’w — : ‘; 7 )
Permis?ible static load factor Operating speed 8 —— =H H N — ] | ]
Operating speed o T T TS ANT ZLISS o7 ] |
Tolerances of shaft Series 88858 8 I === SRS 38538 2397 2383 2
Bearing Tolerances and housing B e Bt R -r 4- -4 4----|-FF4- A q - -be-- - -
and Fitment Load m.agnitude Deep Groove Ball Bearings
Noise ;farameters Oper.atlng temperature Angular Contact Ball Bearings
Operating speed Bearing clearances o .
Vibrations and Impact Load Material properties Self-Allgnlng Ball Bear!ngs
seal type Cylindrical Roller Bearings
Operating speed and temperature Spherical Roller Bearings *x
Method of lubrication Needle Roller Bearings
Serviceability and maintenance Tapered Roller Bearings
Selection of
Cage Seal type
Operating speed and temperature
Method of lubrication . . . . . . . .
b Lubrication Serviceability and maintenance Figure 3.2 Different types of bearing and dimension series of rolling bearing

Identification of dimensions
b Mounting and Affecting mounting
Dismounting Attributes  Procedure of mounting

And dismounting

Equipment available/required
Final Specification of

bearing and associated parts

®
Figure 3.1 Flow Chart for Bearing Selection nbc
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3.1.2 Load capacity and direction

Direction of load, magnitude of load and direction of application
plays a vital role in selection of bearings. Apart from these
vibration and impact also contributes significantly in bearing
selection. It is seen that for shock /impact loads roller bearings
have higher load capacity than ball bearings when bearings of the
same dimension series are compared. The figure 3.3 shows the
load capacity of different type of bearings.

Deep Groove Ball Bearing

Relative Permissible Speed

4

8

12 16

. Radial Load Capacit Axial load Capacit
Bearing Type pacity pacity
1 2 3 4 1 2 3 4
Deep Groove Ball Bearing J —
Angular Contact Ball Bearing |mm
Cylindrical Roller Bearing s ——
Taper Roller Bearing | — I
Spherical Roller Bearing
1

Deep Groove Ball Bearing

Angular Contact Ball Bearing

Cylindrical Roller Bearing

Needle Roller Bearing

Taper Roller Bearing

Thrust Bearing

>

Spherical Roller Bearing [
—»

Figure 3.3 Load capacity of different type of bearings

3.1.3 Speed of rotation

Speed of rotation of particular type of bearing which in fact is
allowable speed of bearing depends upon Bearing Size, Cage,
Running accuracy, load magnitude and lubrication. It has been
seen that generally ball bearings (both deep groove and angular
contact) and cylindrical roller bearings are widely used in
applications with requirement of high speed of rotation. The
figure 3.4 shows the speed of rotation of different types of
bearings with respect to each other.

nbc
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Figure 3.4. Speed of rotation of different types of bearings

3.1.4 Running accuracy

As bearings are designed for different applications which may
consist of high running accuracy equipment such as rotary
devices, spindle for machine tools etc. The tolerance class
of 'class 5 or higher' is recommended in such type of applications. Deep
groove ball bearing, Angular contact ball bearing and cylindrical
roller bearings are precisely designed for applications with high
accuracy requirement.

3.1.5 Rigidity

At the point of contact wherein rolling elements are in contact
with bearing raceways under load, elastic deformation appears.
This is known as rigidity of bearing. Elastic deformation in roller
bearings in comparison to ball bearing is less under same loading
conditions. It becomes essential for bearings to have sufficient
rigidity for better performance as well to reach target life.

nbc
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Ratio of bearing load to elastic deformation determines the
rigidity of bearing. The rigidity of bearing can be enhanced by
preload which gives bearing a negative clearance prior to
operation. Mostly taper roller bearing and angular contact
bearings are preloaded.

3.1.6 Misalignment of races and types of bearings

The shaft and housings plays a vital role in alignment particularly
during operating conditions. Under the circumstances which
causes accuracy in alignment such as shaft deflection under loads
can leads to misalignment of inner and outer ring of bearing.

Misalignment which is excessive in nature can significantly
damage the bearings involved. There is availability of bearings
that can accommodate misalignments up to certain extent. It is
always recommended to select such bearings in those conditions.
Generally criteria for selection of bearings says higher the self-
aligning capability of bearing, more is the misalignment it can
accommodate.

Spherical roller bearings and self-aligning ball bearings can
accommodate high misalignments followed by deep groove ball
bearings and angular contact ball bearings. Cylindrical roller
bearings can least accommodate misalignments.

3.1.7 Mounting and dismounting of bearings

Another way of classifying bearings depends upon their nature of
separation based on which they are categorized into separable
and non-separable types. Here separable type of bearings can
offer ease of mounting and dismounting. Applications which
require periodic inspections the separable type of bearings are
recommended. The roller bearings such as taper roller bearings,
cylindrical roller bearings and needle roller bearings are basically
recommended for applications which require periodic mounting
and dismounting. Also in case of spherical roller bearings with
tapered bore and self-aligning ball bearings with tapered bore
the use sleeve can ease the mounting of bearings.
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3.1.8 Noise and torque

It is the level of precision to which the bearings are manufactured
contribute to noise and torque outcomes. Here at NBC bearings
high precisions are kept while manufacturing all types of bearings.
Noise levels are many a times specified based on applications to
meet the requirements as seen in the case of deep groove ball
bearings and cylindrical roller bearings. Generally for very low
noise and torque Deep groove ball bearings are recommended.

3.2 Selection of bearing arrangement

Generally, two or more bearings are used in various application for
the purpose of supporting the operational load and locate &
position the shaft. The operational load could be radial, axial or
moment Loads. One important function of the bearing
combination is to provide axial guidance of shaft. Axial guidance is
the axial expansion of shaft without producing misalignment of
shaft axis. The axial guidance or unrestricted expansion of shaft is
possible by providing floating bearing. The combination becomes
fixed and floating (free) bearing arrangement.

The following factors plays a vital role in bearing mounting
arrangements.

Location of bearings in arrangement for ease of mounting and
dismounting.

Variations in temperature leading to expansion and
contraction of shaft.

Deflection of shaft as well as errors during mounting (if any)
causing misalignment in bearing.

Bearing's ability to sustain loads at their mounting position.

Usually, bearing arrangement on shaft happens in way that
bearing is mounted on fixed side followed by other bearing
mounted on freeside.

nbc
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Fixed side bearing:

The bearing which prevents axial movement of the shaft
relative to housing is fixed bearings. Fixed side bearing can
support radial and axial loads. A bearing that can fix the axial
movement in the direction must be selected.

Floating side bearing:

The bearing which allows axial movement of shaft relative
to housing is floating bearing. The floating side bearing has
more freedom of movement to help compensate for
misalignment and thermal expansion or contraction.
Floating bearing arrangements are common with
self-aligning ball bearings, deep groove ball bearings and
sphericalrollerbearings.

Table 3.2 Some Bearing arrangements and their applications

Application Fixed side Free side Remarks

The arrangement can

Transmissions accommodate partial
and Pumps radial loads as well as
axial loads.

The arrangement is
suitable in cases
Overhead where there is the
crane wheels possibility of errors
due to mounting and
deflection of shafts.

The arrangement is
; suitable for cases where
Machine tool under the action of light
spindles load, high speed of
rotation and high

accuracy is desired.
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Application

Traction
Motors

Diesel
Locomotive
Transmission

Blowers and
medium sized
electric motors

Worm gear
reducers

Aircraft Engine
Vertical
Agitator

Pumps and
Booster
Fans

Fixed side

Free side
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Remarks

The arrangement is suitable
for applications involving the
required to with stand
heavy loads and shock loads.
Moreover, this arrangement
can take the axial load.
Additionally is desired for
both the rings.

The arrangement is
used in applications
with high speed and
high radial load in
the presence of axial
load.

The arrangement is
recommended for
high-speed operating
conditions but is not
suitable in the case of
shaft deflections.

The arrangement is
suitable for high axial
load acting in both
directions.

High axial, radial load
and high speed, NU
type CRB is for radial
load and four-point
contact ball axially
clamped takes the

axial thrust load in both
diresction

Over Hung
Impeller with
Reverse Thrust
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Bearing selection by NEI Advisory service:

Our Engineers will be pleased to recommend the most suitable
bearing and best method of mounting for any specified
conditions. If you wish to use this service you should send all
relevant information on the following basis.

Provide a drawing or sketch showing layout of the parts
involved and position in which the bearings are to be fitted,
giving size of shaft and any dimensions limiting the space
available.

Include a brief description of the mechanism if this is not
clear from the drawing.

Give provide the data for the speed, load on each bearing,
operating temperature. O Load Rati ng
Indicate any unusual features such as the possibility of shock 4 .

or vibration, unbalanced load, high temperature, or the a nd Llfe
presence of dirt, moisture or fumes.

Give the bearing life requirements and indicate whether the
duty is continuous for 24 hours a day or only intermittent. If
intermittent, give periods of running and stand by.

If the working conditions vary considerably, give the normal
duty and also the peak conditions with the frequency and
duration of peaks. Say whether oil or grease lubrication is to
be used. Say whether the bearings can be lined up accurately
or bearing with alignment features are required.

Please consult NEI

If bearings are required in corrosion-resisting or in other

special materials.

If two bearings are mounted close together, special pairing of

the two bearings may be necessary to ensure that they share

the load.

If the speed and temperature conditions are not provided for B
the information contained in this catalogue. nbc
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