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KG International FZCO
P.O Box 17122, Dubai
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We at KG tniternational arve committed
to make our valued customers
more Productive, more Competitive, and move Pmﬁméie.
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Kedar Gupta
Founder & Chairman, KG International FZCO

KG Corporate Head Office,
Jebel Ali, Dubai
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For almost four decades now, our motivation has been our desire to continuously
outperform & exceed expectations. Our goals have always been high, our ambitions
challenging & ethics demanding, as our focus continues to be our customers. From
technical support & guidance, to on time deliveries, all our systems are aligned to
meet our customer's specific requirements.

In appreciation of our operational standards & quality management systems, we
were awarded 1SO 9002 certification as far back as 1999. In 2002, we upgraded to
the improved 1SO 9001:2000 standards, which was further endorsed by the world
famous Lloyd's International, in the year 2006.

Our commitment to perfection hasyielded exceptional results. Today, we are amongst
the world's leading Bearing companies, and this does not happen overnight. It has
to be strived for, and earned the harder way. The secret to success is our straight
forward policy, which we never deviate from, i.e. service without compromise.

9/10/2007 2:26:10 PM
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A movement,
gathering momeéntum!

We believe that global competitiveness is the result of investments in modern
technology, infrastructure, people, and systems. To ensure seamless workflow
& management of our business processes, we have automated, integrated &
centralized independent activities into a single operation.

At our extremely modern & high tech Bearing manufacturing facility, spread over
90,000 sqm in India, quality control at every stage of production is a norm. Over 200
skilled & semi skilled workers combine KG's expertise with American technology, to
produce millions of Bearings every year.

Our in-house R&D and Quality Control procedures ensure that KG Bearings are
produced strictly in accordance with international standards. Regular on the job
training & skill enhancement programs ensure that KG team is always up to date
with the latest in technology & business practices.

9/10/2007 2:26:14 PM
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A global family,
growing stronger!

We choose to be a relationships company, and prefer to work on long term basis
with all our associates. By adding value through our knowledge based expertise,
we generate synergy through near partner like associations, not only with our
customers, but also with our vendors.

We have set examples for others to follow; be it exploring new markets, or
developing innovative strategies to service our customer's requirements. For us,
customer service goes beyond mere development of required products; we provide
reliable solutions.

Our belief in our values is further reinforced by the trust gained over the years, from
our associates, spread worldwide. However, our greatest reward is our expanding
global network of happy customers & vendors. While we seek new associations,
strengthening existing relationships is our priority.

9/10/2007 2:26:18 PM
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Every customer is important,
every shipme .

With an operation that spans the entire globe, serving a growing diverse demand is
a challenge that we must overcome daily. For us it is just not enough to sell quality
Bearings; it is more important to make them available at the right time & at the
right place.

Our 300,000 sq. ft. central logistics hub at Jebel Ali Free Zone, Dubai, has brought
us closer to our customers. Being located at the cross roads of world's major trade
routes has helped us to achieve quicker deliveries, and shorter turn around times.
Our computerized warehouse €& logistics management systems have helped us
further in aligning our infrastructure to service our customers' growing demands.

We serve worldwide, in more than 60 countries, and the corner stone of our
success is our ability to meet our customer's requirements from diverse business
environments. At KG the view is different, definitely global!

9/10/2007 2:26:24 PM
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Due care has been taken in compiling together all words, diagrams, and data tables
in this catalogue. The following pages contain information which is meant only
for users having requisite technical knowledge & skill in Bearing selection. Actual
conditions for usage are beyond the scope of this work. The selected Bearing's
suitability with the intended application must be reviewed by user's engineering
personnel or approved by KG's customer support department.

All information provided hereafter is without warranty/guarantee of any kind. KG
International FZCO reserves the right to update or change the information herein at
any time without notification. KG International FZCO assumes no liability whatsover
for any direct, indirect, incidental, special or consequential losses or damages,
arising due to information contained in this catalogue.

The exhaustive range of Bearings included in this catalogue is current at the time
of going to print. However, this information might not necessarily be complete,
or updated as on the day viewed by the user. Users are advised to contact KG
International FZCO for more updated information, or clarifications.

Please note all weights given in the following pages are for reference only.

9/10/2007 2:26:37 PM
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History of/ Be@ings

The idea of using a Rolling Element to move heavy items dates back to ancient Egyptians,
who used logs to roll their large stone blocks closer to their Pyramid construction sites.

The earliest Bearings were manufactured using Lignum Vitae, a very heavy, hard &
natural oily wood, native to Central America and the West Indies. This wood's natural
oil assisted the manufacturing process by acting as a cutting fluid. These Bearings found
use in "wet" applications such as propeller driven vessels, water wheels, and pumps etc.
Lubrication was done using tallow or other animal fats.

The Industrial Revolution of 18th century brought about widespread usage of Iron in
industrial processes. It also introduced steam engine as a practical source of power,
and created a demand for new types of machinery, which in turn required specialized
Bearings. These were the reasons that forced the industry then, to look for alternative
materials to produce Bearings that could match performance requirements.

In the latter half of 19th century, Henry Bessemer developed a new steel making process,
which was more economical. As a result, this period saw a greater reliance on steel as a
raw material for production of better quality Bearings.

The 20th century has been witness to a Bearings' Revolution, which was brought about by
modern day inventions, such as motorcars, domestic appliances, agricultural & industrial
machinery, robotics & computers, etc. Bearing industry has kept pace by adapting new
technology & materials, to produce more precise, durable, and specialized Bearings.
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Classification & Types
of Rolling*Bearings

Rolling Contact Bearings can be categorized in many ways. One is based on the end use
of Bearing e.g., Agricultural, Automotive, Industrial etc. However, considering technical
parameters & construction, there are two ways to classify Rolling Contact Bearings.

On the basis of their design for specific load management

® Radial Bearings
Designed for mainly radial load applications, i.e., when load direction is perpendicular
to the shaft axis.

® Thrust Bearings
Capable of supporting mainly thrust loads, i.e. when load direction is parallel to the
shaft axis.

On the basis of the type of Rolling Elements

® Ball Bearings
Probably the most common type of Bearings, they find usage in numerous applications,
that may range from in-line skates to computer hard drives. Since, these Bearings can
handle both radial and thrust loads, they find maximum usage in applications that
involve relatively small loads.



Ball Bearings are classified into Deep Groove,
Angular Contact or Thrust Bearings. They can be
further categorized on the basis of number of
rows, i.e. Single Row or Double Row. Specifically
for Thrust Ball Bearings, specific classification is done
on the basis of directional usage, i.e. Single Direction
or Double Direction. At times, Ball Bearings are also
categorized on the basis of relationship between the
Bearing Rings & Rolling Elements, the shape of
Bearing Rings, or on the basis of used accessories.

® Roller Bearings
These Bearings are more suitable for applications
involving relatively higher loads, and can handle both
types of loads i.e., radial & thrust.

Roller Bearings can be classified according to the
shape of Rollers used, as Spherical Roller, Tapered
Roller, Cylindrical Roller or Needle Roller Bearings.

Bearing's Classification on
the basis of Rolling Elements

Rolling Contact Bearings

Ball Bearings

Radial Bearings Thrust Bearings

Deep Groove .
Ball Bearings el e

Angular Contact Angular Contact

Ball Bearings

Ball Bearings

1]
§aadl

o
=
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Self-aligning
Ball Bearing

Four Point Contact
Ball Bearings

Roller Bearings

Radial Bearings Thrust Bearings

Cylindrical
Roller Bearings

Cylindrical

Roller Bearings

Needle
Roller Bearings

Tapered
Roller Bearings
Tapered Spherical
Roller Bearings

Roller Bearings

joai

Spherical
Roller Bearings




Design and Features of
Rolling ContdfiBearings

L

Inner Ring

Inner Ring

=< Roller

g Cage

Outer Ring

BALL BEARING ROLLER BEARING

Generally, Rolling Contact Bearings comprise of an Inner Ring, an Outer Ring, Rolling
Elements (Balls or Rollers) and a Rolling Element Retainer (Cage). It is the Rolling
Elements & Rings that bear the applied load (at the contact points of Rolling Elements
& Raceways); the Cage does not bear any direct load. It's function is to hold the Rolling
Elements at an equal distance from each other, and prevent their fall out.

To achieve optimal performance from any Bearing, it is important to properly define &
understand the application requirements very judiciously.
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DEEP GROOVE BALL BEARING

Deep Groove Ball Bearings

Deep Groove Ball Bearings offer multiple options that
serve a wide range of applications.

They typically consist of an Inner Ring, Outer Ring, Balls
and Cage. Variants are available with Steel Shields,
Rubber Seals (Contact/Non-Contact type), Snap-ring
Grooves with Snap-rings, and a variety of Cage types.

Deep Groove Ball Bearings are mainly of two types
® Single Row
® Double Row

These Bearings are designed for radial, axial, and also
composite load applications.

Deep Groove Ball Bearings offer

® uni or bi-directional load carrying capability
e very high speed rotation

® very good running accuracy

® low noise and low friction torque

Deep Groove Ball Bearings are also classified as
® Miniature Ball Bearings
Bearings with an outside diameter less than 9 mm.

® Extra Small Bearings
Bearings with an outer diameter equal to or more
than 9 mm, but with bore diameter less than 10 mm.




Angular Contact Ball Bearings

The Raceway of both Inner & Outer Rings of Angular
Contact Ball Bearings are designed to maintain a
specific contact angle between the Balls and Raceways,
in the radial plane.

Standard Cage materials for this type are pressed Steel,
high strength Brass or Synthetic Resin. In comparison
to a Deep Groove Ball Bearing, Angular Contact type
generally carries more number of Rolling Elements
(Balls), and are capable of sustaining radial, axial or
composite loads.

Angular Contact Ball Bearings are classified
into three sub-categories

e Single Row
They have 3 different contact angle classifications

Contact Angle Symbol Contact Angle
A 30 degrees
B 40 degrees
C 15 degrees

® Double Row
They have 2 different contact angle classifications

Contact Angle Symbol Contact Angle
None 20 degrees
A 30 degrees

® Combination Type
Generally, Single Row Angular Contact Ball Bearings
are used in combination of two or more units. Three
different combinations are available

Configuration
Back - to - Back
Face - to - Face

Tandem

Load Capability
Bi-directional axial

Bi-directional axial
Uni-directional axial

KG®

ANGULAR CONTACT BALL BEARING



SELF-ALIGNING BALL BEARING

CYLINDRICAL ROLLER BEARING

Self-aligning Ball Bearings

Self-aligning Ball Bearings are designed to contain Inner
Ring & Ball Assembly in Outer Ring with a spherical
Raceway. Due to its special construction, these Bearings
can tolerate small angular mis-alignment of Shaft upto
2.5 - 3 degrees. This mis-alignment could either be due
to usage, or it could be due to a mounting error.

Cylindrical Roller Bearings

Cylindrical Roller Bearings probably have the most
simple construction in Roller Bearing's category. These
Bearings are suitable for carrying relatively higher loads,
at high-speed applications.

There is a linear contact between the Rolling Elements &
Bearing Rings. This comparatively larger contact surface
area enables Cylindrical Roller Bearings to handle
much greater radial load, compared to a Ball Bearing.
However, their axial load bearing capacity is limited.
Numerous variants of this Bearing type are available to
match specific application requirements.

Compared to Single Row type, Double Row Cylindrical
Roller Bearings are used for higher speed & greater
accuracy applications eg., in machining centres etc.

These Bearings are suitable for applications involving
light axial loads, specifically where accurate alignment
of shaft is difficult. Cylindrical Roller Bearings are
generally used along with Plummer Blocks, and are
available with two bore types i.e., cylindrical and
taper. Their Cages are made of either pressed Steel or
Polyamide Resin.




Tapered Roller Bearings

As the name implies, the Rolling Elements and Raceways
(of Quter & Inner Rings) of these Bearing are made with
a tapered profile. These Bearings can be separated into
components, i.e. OQuter Ring (Cup), and the combined
Inner Ring & Roller Assembly (Cone).

Tapered Roller Bearings are further classified into

® Single Row
A Single Row Tapered Roller Bearing can support
combined radial & axial load. However, if an
application has bi-directional axial load, then two
Single Row Tapered Roller Bearings can be used
together in a back-to-back or face-to-face mounting
pattern.

® Double Row
Double Row Tapered Roller Bearings are specially
made to sustain radial & bi-directional axial loads.

® Four Row
Four Row Tapered Roller Bearings can support much
heavier radial and impact loads, in addition to
standard capabilities of a Double Row Tapered Roller
Bearings.

Spherical Roller Bearings

In Spherical Roller Bearings, the Raceway of Outer Ring
is designed to have a spherical profile, whose centre
coincides with Bearing's centre point.

This type of Bearing is self-aligning type, hence can be
used for applications where a mis-alignment of Shaft
may arise either due to an erroneous mounting or
due to Shaft deflections. The outer ring generally has
lubrication holes & grooves. These Bearings are suitable
for very high radial impact load applications, and a
moderately high level of bi-directional axial load.

Spherical Roller Bearings are available in two bore
types

e Cylindrical Bore
® Tapered Bore

L]

TAPERED ROLLER BEARING

SPHERICAL ROLLER BEARING



THRUST BALL BEARING

THRUST ROLLER BEARING

Thrust Ball Bearings

Thrust Ball Bearings are designed to handle axial
loads only. They should not be used for any radial load
applications.

Bearing Ring mounted on the Shaft is called Shaft
Washer, and the one mounted on the Housing is called
Housing Washer.

Thrust Ball Bearings are of two types
® Single Direction type
Suitable for handling only uni-directional axial loads.

® Double Direction type
Suitable for handling bi-directional axial loads.

Thrust Ball Bearings are not suitable for high speed
applications. At high speeds, sliding movement between
Balls and Raceways can occur, which may result in
smearing. Further at high speeds, centrifugal forces expel
lubricating oil, this fact alone resticts acceptability of
Thrust Ball Bearings for high speed applications.

Thrust Roller Bearings

Thrust Roller Bearings are preferred for axial load
applications, as they provide higher rigidity in
comparison to other types.

Thrust Roller Bearings are of three types
® Thrust Cylindrical Roller Bearings

® Thrust Tapered Roller Bearings

® Spherical Roller Thrust Bearings

Spherical Roller Thrust Bearing is a self-aligning Bearing.
In service, it allows a maximum Shaft mis-alignment of
about 2 degrees. The contact angle helps this type of
Bearing to handle a small amount of radial load.

Lubrication of these Bearings needs to be done carefully,
since large sliding contact area results in smearing. Care
should be taken to maintain atleast rated minimum load
on this Bearing, to avoid smearing.




BEARING TYPES

Without Filling Slot

CHARACTERISTICS

Deep Groove Ball Bearings

67-68-69-60-62
63-64-RLS-RMS-16000

Without Filling Slot
(for Bearing Units)

UC-UE-UK-AEL-SB

With Filling Slot

Load Carrying
Capacity

High Speed
Suitability

Rigidity

Mis-alignment | Quiet Operation
Permissibility

Angular Contact Ball Bearings

79-70-72-73-74

¢

Non-Seperable ALS-AMS -
Without Filling Slot 52-53 1 O O
) )
With Filling Slot 32-33 halind
Self-aligning Ball Bearings
Double Row 12-13-22-23 |

Four Point Contact Ball Bearings

Single Row

QJ2-0J3

G @
e @

O @
G @

I Thrust Ball Bearings I

Spherical Back Face

Single Direction f@ O
Flat Back Face & SIe1Z913-514 - C ) O O
Single Direction @ 532-533-534 G
Spherical Back Face
[~
Double Direction . 522-523-524 O
Flat Back Face
«» O © O
Double Direction 542-543-544 G

Types, Construction
and Features of Rolling

Contact Bearings




Without Inner Ring

RNA48-RNA49

CHARACTERISTICS Load Carrying | High Speed Rigidity Mis-alignment | Quiet Operation
BEARING TYPES Capacity Suitability Permissibility
Thrust Angular Contact Ball Bearing
Type Cross Sections Bearing Series
Single Direction @ - | G G @ @
Double Direction %‘g [I: - = ‘ ‘ Q @
Cylindrical Roller Bearings
Type Cross Sections Bearing Series
Inner Ring without Rib @ N-Nz2ns-Nizse| R G G @ @
on one side J—
Inner Ring with loose Rib NH2-NH22-NH3 f
on one side NH23-NH4 .
Inner Ring without Rib NU10-NU2-NU22
on both sides NU3-NU23-NU4 f
Outer Ring without loose
Rib on one side NF2-NF3-NF4 4
Outer Ring without Rib
g v+ @ €@ O ©
Inner Ring without Ribs
on both sides @ NNU49 ‘ ‘ @ O
(2 rows of Rollers) t
Outer Ring without Ribs
e = + @ @ O ©
(2 rows of Rollers)
Needle Roller Bearings
Type Cross Sections Bearing Series
Inner Ring without Rib @ NA48-NA49
— t & O O 9
]

LEGENDS

=» Single Direction Axial Load

<4==» Double Direction Axial Load

4 Radial Load O Normal @ Limited
‘ Very Good G Good

4| Thick Arrow Denotes Higher Capacity

Q Not Suitable




BEARING TYPES

CH

Tapered Roller Bearings

ARACTERISTICS

Bearing Series

Load Carrying
Capacity

High Speed
Suitability

Rigidity

Mis-alignment | Quiet Operation
Permissibility

Type Cross Sections
) 320-302-322-303-303D 4
Single Row I 323-329-330-331-332 -
Double Row @ DRT
0O e 9o
Double Row
== ow | 1,
Four Row Roller
(Separable) FRTR
Spherical Bearings
Type Cross Sections Bearing Series
Double Row Roller @ A A A et
4+
Plain ﬁ—‘]—[ GE O G G @
Roller Thrust @ 292-293-294 - I
Thrust Cylindrical Bearings
Type Cross Sections Bearing Series
Roller
(Flat Back) E « @
Thrust Tapered Bearings
Type Cross Sections Bearing Series
Roller
(Flat Back) @ « @ G O @

=» Single Direction Axial Load

<==» Double Direction Axial Load

4 Radial Load D Normal @ Limited
. Very Good G Good

4| Thick Arrow Denotes Higher Capacity

Q Not Suitable




Selection of
Rolling Conta@tBearings

Performance and service life of any machine or equipment is directly related to the
performance of Bearings used in it. There is no standard rule of Bearings selection for
different applications. To avoid unnecessary costs & loss of machine time, a systematic
effort must be made to consider maximum parameters for selecting most suitable Bearing
for an application.

With diversification in Bearing designs, their application range has also expanded. With
so much choice available, to make best selection, it becomes mandatory to study both
Bearing & it's application parameters. Generally, Shaft diameter is known before hand,
hence the focus should be on application parameters. The flow chart on following page
shows a sample selection procedure.

Major Bearing selection parameters are

e |oad types (i.e., radial, axial, or moment)
® magnitude of these loads on the Bearinn
® |imiting speed

® noise & torque levels

® rigidity & chances of mis-alignmer
® Bearing life

® accuracy



KG®
Bearing Selection Parameter Operating Conditions

Load (Direction, Size, Oscillation, Shock),
Rotating Speed, Sound & Torque,
Misalignment, Rigidity,

Axial Positioning, Mounting & Dismounting
Environment (Vibration, Shock)

Examine Bearing Type &
Arrangement

Space for Bearing, Desired Service Life
<&— Rotating Speed, Cost,
(Possibility of Standard Size)

Examine Bearing
Dimensions

Runout of Rotating Ring Vibration from Rotation,

< Rotating Speed, _
Torque & Torque Fluctuation

Examine Shaft &
Housing Fits

Ring Rotation, Properties & Size of Load,
Housing & Shaft Construction, Material,

Examine Accuracy
Ambient Temperature

Clearance Reduction by Fits,
<— Misalignment, Temperature Difference
Between Rings, Preloads

Examine Internal Clearance

. Rotating Speed,
Examine Cage Type <—— Sound & Vibration,
& Material Torque Fluctuation

Operating Temperature, Rotating Speed,
Examine Lubrication Lubricant & Delivery System,

& Sealing & Special Atmospheric Effects (Water, Chemicals),
Construction & Material of Seal Device

Examine Ring, Rolling Ambient Temperature,
Hemanis I\%IateriaIJ ¢ Atmospheric Conditions (Corrosives),

Impact, Vibratory Load Conditions

Space for Assembly,
< Procedures for Assembly & Dismounting,
Parts & Accessories for Mounting

Examine Installation
& Maintenance

Final Decision of Bearing
& Associated Aspects

|<_I<_
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Material for
Rolling Conta

Under operative conditions, Rolling Elements roll & slide between Bearing's Outer &
Inner Rings, subjecting the contact areas to high & repetitive stress, leading to material
fatigue after some usage. This fatigure can lead to an eventual Bearing failure.

Material for Rings & Rolling Elements

The choice of material to be used in Bearing Rings & Rolling Elements depends on the
typical design & application requirements.

Basic desirable characteristics of material
® higher hardness

® good wear resistance

® higher rolling contact fatigue resistance
e dimensional stability

® good mechanical strength

Bearing performance is greatly influenced by the material used in it's construction.
Generally, material for Bearing Ring & Rolling Elements is selected according to the
application conditions. To meet higher hardeness requirements, High Carbon-chrome
Bearing Steel is used. For a corrosive atmosphere, Stainless Steel is preferred. If good
tolerance to high temperature is required, then High-speed Steel is preferred. Similarly
Ceramic Bearings are used for certain special applications.



The material for KG Rolling Bearings is normally high
Carbon, thorough-hardened Chromium Steel with a
good degree of cleanliness. For special applications
that involve shock loads and reverse bending stresses,
certain Bearings made with case-hardened Steel are
also available.

Chemical Composition
for Various Types of Bearing Steels

High Carbon Chrome Bearing Steel

Standard Symbol . . Chemical Composition (%)

Mn p
SAE 52100 0.98~1.10 | 0.15~0.35 | <0.25~0.45| <0.025

Case Hardening Steel

Standard Symbol Chemical Composition (%)
i Mn P S
SAE 8620 0.18~0.23 | 0.15~0.35 | 0.70~0.90 | <0.035 | <0.040 |[0.40~0.70 | 0.40~0.60 | 0.15~0.25
4320 0.17~0.22 | 0.15~0.35 | 0.45~0.65 | <0.035 | <0.040 |1.65~2.00 | 0.40~0.60 | 0.20~0.30

Stainless Steel

Chemical Composition (%)

Mn P S
SUS440C 0.95~1.20 < 1.00 < 1.00 <0.040 <0.030 |16.00 ~18.00 | <0.75




Material for Cages

Similar to the desirable characteristics of material for
Rolling Elements, the material used in fabrication of Bearing
Cages should also possess certain desirable properties.

Desirable Cage properties

® good wear resistance

e dimensional stability

® good mechanical strength

There are three standard types of Cages

e Pressed Cages, that use cold-rolled Steel

® Machined Cages, that use high tensile strength
Brass Castings or Carbon Steels

Cold Rolled Steel Strip and Cold Rolled Steel « Polyamide Cages, that use Polyamide Resins

Sheet & Plate for Pressed Cage
Chemical Composition (%)

Once again, the choice of material for Bearing Cages is
made according to the operating conditions. For instance,

SPB1 <0.10 <0.04 0.25~0.45( <0.030 <0.030 B houl . . ith
SPR2 013020 | <004 | 025060 <0.030 <0030 rass Cages should not be used in environments wit

SpcC <012 | e <0.50 <0.040 <0045 Ammonia, or at temperatures above 300° centigrade, as

this may cause season cracking. Similarly, Polyamide Cages
should only be used in the temperature range of - 40° to

Steel for Machined Cages +120° Centigrade. They should not be used in vacuum, as
Chemical Composition (%)

the resin may become brittle due to dehydration.

Si Mn P
S25C 0.22~0.28 0.15~0.35| 0.30~0.60 | <0.030 | <0.035

High Tensile Strength Brass Casting for Machined Cage

Chemical Composition (%)
Mn Fe Al Sn i Si_Others

55.0~60.0 | 33.0~42.0 |0.1~1.5 | 0.5~1.5 |0.5~1.5

55.0~60.0 | 30.0~42.0 |0.1~3.5 | 0.5~2.0 |0.5~2.0
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Lubrication

Bearing Rings, Rolling Elements and Cage are subjected to high levels of rolling and
sliding friction. This friction may damage the Bearing, and eventually reduce its service
life. Use of correct lubricant can reduce frictional damages & extend a Bearing's
productive life.

Lubricants separate rolling & sliding surfaces with a very thin film of oil. The applied load
is carried by pressure generated within the fluid; frictional resistance to motion arises
entirely from the shearing of the viscous lubricating fluid. Bearing's performance and
service life largely depend on appropriate selection of lubricants, which can vary with
type of application.

When in use, friction due to moving parts may generate heat, which reduces the viscosity
of lubricant. This viscosity loss leads to deterioration and subsequent evaporation of
lubricant.

Selection of both i.e., proper lubricant & the correct lubrication method is critical to
Bearing's performance & operational life. Generally, Rolling Bearings use either an oil
based or a grease based lubricant. Some applications may call for more specialized
lubricants such as Graphite, PTFE or Molybednum Disulfide based varieties.



Essentially, lubricants have following roles to play

e reduce rolling friction between Rolling Elements
& Raceways

® minimize sliding friction between
- the rolling end & guide faces of Bearing
- the Rolling Elements and Cage
- the Cage & Raceway guiding surfaces

® prevent foreign particle contamination

® prevent rust and corrosion

® remove heat from Bearing

e uniformly distribute stress to the Rolling
contact surfaces

® provide some relief from impact loads

Desirable characteristics

of a good Bearing lubricant are

® nill moisture content

® non-reactive properties with Bearing materials
® nill impurities

® good temperature stability

® non-corrosivity

® good wear & friction resistance

® high mechanical stability

® |oad pressure resistance

Guide to Selecting Oil and Grease Lubricants

Application Conditions Grease

0il

Temperature Not suitable for high Suitable for high temperature
temperature (100° to 120° C) (with circulating cooling)
. Suitable for high speeds
Speed Low to medium speeds (depends on lubrication method)
Load Light to medium loads Suitable for high loads

Housing design

Complicated (need to consider

maintenance Sl oil leak prevention)
Centralized lubrication Possible Easy
Possible
Dust filtration Not possible (circulating lubrication provides
a filter to trap dust)
Small
Rolling resistance Large (correct oil quantity must

be maintained)




Lubricating QOil

Since it is only a thin oil film that separates the
contacting surfaces, it is important for this film to have
correct viscosity. Emphasis is on correct viscosity, as
both lower or higher viscosity of lubricating medium at
operating temperatures can damage the Bearing.

Low viscosity can cause the lubricating film to break,
leading to a lubrication failure. At the same time, higher
viscosity increases the operational torque, which results
in power loss and an abnormal rise in temperature.

Viscosity in itself changes with temperature. Higher
the temperature, lower will be the viscosity. This
relationship between viscosity & temperature is an
important criterion for selection of lubricating oil for a
particular application.

Bearing Types and Proper Viscosity of Lubricating Oils

Viscosity
at Operating Temperature

Bearing Type

Ball Bearings,
Cylindrical Roller Bearings

Over 13 mm?/s

For correct lube oil selection, apart from viscosity,
solidification temperature & flash point (temperature)
are also important considerations. This information
is critical for determining & maintaining the correct
operating temperature, for the selected lubricating oil.

In order to maintain optimum lubrication and good
service performance of Bearings, lubricating oil samples
must be tested at regular intervals. Lubricating oil
should be changed, if any alteration in color or viscosity
is noticed, or presence of impurities is observed.

Tapered Roller Bearings,
Spherical Roller Bearings

Over 20 mm?/s

Spherical Roller Thrust Bearings

Over 32 mm?/s

KG®
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Lubricating Grease

Grease is generally the preferred lubricant for Rolling
Bearings. The reason is simple, no special sealing devices
are required to prevent drain off at standstill, or even
otherwise. But grease increases Bearing wear, due to
it's tendency to accumulate of abrasive particles that
maybe generated during normal Bearing usage.

Grease is made using three components
® base oil

e thickener

® additives

The actual lubricant is the base oil, thickener gives
it consistency and additives impart performance
enhancing characteristics. All three are important for
every Bearing application.

Usually, mineral oils are used as base oils for grease.
For improved heat resistance and stability, synthetic
oils, like Silicone €& Diester are used. Generally, grease
with low viscosity base oil is good for low loads and low
temperature applications, whereas for high temperature
& heavy load applications, grease with high viscosity
base oil is preferred.

Thickeners are added to base oils for imparting
consistency to the blend, and together they account
for 80%-90% of grease content. Essentially, it is a
sponge like structure, with weak bonding of fine fibers
or particles.

Additives are added to impart performance enhancing
properties to grease. Extreme pressure additives may
improve load and impact resistance, while anti-oxidant
additives protect grease from oxidation and thermal
deterioration. Likewise, rust prevention additives
enhance rust resistance capabilities.

The amount of grease to be used for lubrication varies
with Bearing size; other parameters like operating
speed & temperature, type & amount of load, ambient
conditions etc, are also important considerations.
Generally, a minimum level of 30%, and on the upper
side up to 50% of Bearing's internal volume (free space)
should be filled with grease. If Lithium based greases
are being used, then up to 90% of available space can
be filled up.




Typical Lubricating Greases for Bearings

Name of Grease Grease Maker Base Oil Thickener Penetration |Dropping point Operating
(C) Temp. range (°C)

Daphne Eponech No. 2 Idemitsu Kosan Hydrodesulfurized wax Lithium 280 197 -40~130 Tan
Beacon 325 Exxon Mobil Diester Oil Lithium 280 193 -54~120 Light Grey
Polyrex EM Exxon Mobil Mineral Oil Polyurea 285 300 -20~180 Blue

Mobilgrease 28 Exxon Mobil Eéi?tfr:e%ilmidn;g:b%irl] Microgel 270 270 -62~177 Red
Mobilux 2a Exxon Mobil Mineral Oil Lithium 270 178 0~125 Brown
Temprex N3 Exxon Mobil Mineral Oil Lithium Complex 235 300 -30~150 Green
Barrierta IMI NOK Kluber Flourine PTFE 280 None -50~220 White

Isoflex NBU15 NOK Kluber Diester+Mineral Oil Barium Complex 280 250 -40~130 Beige

Isoflex NCA15 NOK Kluber Synthetic Ester Mineral Blend | Calcium Complex 280 180 -50~120 Beige

Isoflex LDS18SA NOK Kluber Ester Oil Lithium 280 190 -60~130 Yellow

NOXLUB BN2420P NOK Kluber PFPE Oil Special Thickner 280 None -35~220 White
NOXLUB BN4020 NOK Kluber PFPE Oil Special Thickner 280 None -35~260 White
Stabrags NBU 8 EP NOK Kluber Mineral Oil Barium Complex 280 220 -35~150 Beige
Multemp LRL3 Kyodo Yushi Polyolester Lithium 235 208 -50~150 Peach White
Multemp PS2 Kyodo Yushi Diester Oil+Mineral Oil Lithium 275 190 -55.~130 White
Multemp SRL Kyodo Yushi Tetraester Lithium 245 191 -40~150 Light Yellow
Alvania Grease 2S Shell Mineral Oil Lithium 276 185 -25~120 Tan
Alvania Grease 3S Shell Mineral Qil Lithium 240 185 -20~135 Tan
AeroShell Grease 7 Shell Mineral Oil Microgel 285 268 -73~150 Light Brown
Alvania EP Grease 2 Shell Mineral Oil Lithium 285 185 -15~110 Reddish Brown
Darina 2 Shell Mineral Oil Microgel 285 260 -25~150 Light Yellowish Brown
Retinax LX No. 2 Shell Mineral Oil Lithium Complex 270 250 -15~150 Light Brown
SH44M (DC44M) Dow Corning Toray Silicone 0il Lithium 260 210 -40~180 Brown
NIGACE WR-S Nippon Grease Synthetic Oil Urea 240 290 -30~150 Light Yellow
Hangu Mineral Oil Lithium 280 196 -20~120 Light Yellow
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Properties
Water High Speed Grease Life Torque
Resistance Rotation at High Temp. | at Low Temp.
(
Remarks
[ [ o
( o e When grease is to be used near the high or low end of the
° recommended operating temperature, please contact KG International FZCO
® Please be careful, when you use grease with Ester Qil base, as it may damage
o Polyacrylic Rubber or ABS Resin
°® ® * Do not mix different types of greases
e |f Sodium thickner grease is mixed with water, it will soften & may leak
( o [
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Handling of

Rolling Bearings are machined elements that work in a high precision environment; their
correct handling is critical to obtain an optimal performance.

Recommendations for storage

store at a cool & dry place, away from direct sunlight & moisture

store at a raised base (around 30 cm) above the floor, to avoid dust accumulation
maintain stable temperature of storage area (around 20° C)

maintain humidity levels (below 65%) to prevent rusting

do not stack Bearings in many layers to avoid falling and consequential damage

use Bearings on a first-in & first-out basis, to use older packs first

take maximum care to save Bearings from impact shocks like dropping etc., as they
can damage the Raceways, Rolling Elements or the Cage

Recommendations for transportation & handling

e protect Bearing from falling when transporting it

® handle heavy Bearing cases with forklift or hoist

® do not roll large Bearings to shift between places

® always cover Bearings with clean packing paper

® to avoid contamination, do not open the Bearing pack until just prior to installation

® avoid direct human contact with Bearing, use proper tools & wear gloves to protect
them from rust or contamination



Mounting of Bearings

Bearing performance not only depends on a careful
selection of good quality Bearing type, but also on its
proper mounting.

Mounting Preparation
Before mounting, following precautions must be taken

® tools & equipment should be prepared, cleaned
and checked for any cracks or breakage

e place for mounting should be clean & dry

® unpack Bearing just before mounting

® clean and check both Shaft & Housing for presence
of nicks, burrs or any signs of physical damage

e measurements of Shaft & Housing size,
roundness taper, surface finish, shoulder
squareness etc., should be recorded &t verified for
conformity with design specifications

® incase of split housing, extreme care should be
taken to avoid mis-alignment & deformation that
maybe caused by tightening or over-tightening of
mounting bolts

® |ubricant & its applicators should be properly
cleaned and closed

® method of cleaning Bearing & its relevant parts
should be established and understood

As rust preventive oil is also a good lubricant,
it should not be cleaned off, when Bearing is to be
used for normal applications. If the Bearing is to be
used for measuring equipment or at a high speed
application, rust-preventive oil should be removed
using a clean detergent oil. In any case, Bearing
should not be left in open (especially after removing
rust-preventive oil) for long time.

Bearing Mounting Methods
Generally, the following Bearing mounting methods are
used in the industry

A. Press-fit Method

Depending on the application requirement, either
Inner Ring (Fig. 1) or Outer Ring (Fig. 2) or both the
Rings (as shown in Fig. 3) are Press-fit using jacks,
hydraulic press, or mounting fixtures that have an
end which matches the size of respective Ring(s).
Plastic hammer should be used to drive the Bearing
on the Shaft to minimize shock to Bearing.

-

Fig. 1

i

Fig. 2

—

Fig. 3




B. Thermal Expansion Method

In this method, the Inner Ring is heated using
an induction heater or heating tank. This process
eliminates the need to apply undue stress on the
Bearing, as a heated Bearing expands and it can
easily slide on the Shaft. The heating temperature
should not exceed 120°C, as it may reduce hardness
of the Bearing Steel.

After mounting, the remaining procedure should be
completed smoothly and quickly. Further, Bearing
should not be allowed to develop any residual mis-
alignment, as it is hard to correct once it cools down.
Similarly, a clearance may develop between the Inner
Ring & Shaft. To avoid this problem, clamping nut
should be re-tightened while the Bearing is still hot,
but cooling down.

Thermal Expansion Method is generally used to
mount Bearings with a large bore size.

C. Adapter or Withdrawal Method

In this method, a Tapered Sleeve is inserted between
Bearing's Tapered Bore and Cylindrical Shaft. Then
using a locknut, the Bearing is driven up the Sleeve.
This process is divided into several steps; Bearing's
internal clearance, also known as Residual Clearance,
should be measured each time. Before sliding the
Sleeve, the measured internal clearance is called
Initial Clearance. The difference between the Residual
Clearance and the Initial Clearance determines the
amount of interference.

Dismounting of Bearing

The choice of method for Bearing dismounting is largely
dependant on the objective. For instance, if the Bearing
has to be disposed, even a cutting torch can be used.
However, if Bearing has to be re-used or a study has
to be conducted on failure causes, it is pertinent to
dismount without any damage to Bearing or it's parts,
especially the Raceways & Rolling Elements.

Before dismounting, conditions of the rotating parts,
interference, and lubricants should be checked &
recorded to find out the possible causes of failure and
the corrective measures required to solve the problem.

Precautions to be taken before dismounting

e decide dismounting method in advance

e dismount under an expert's supervision

® check, prepare & keep ready required dismounting
tools & equipments




Common Dismounting Tools
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Dismounting Bearing with Oil Injector Dismounting Bearing with Special Puller

Bearing Pullers Puller Attachment




044

Bearing Faulures

It is now a well established fact that Bearings do not break down abruptly. A diligent
observant approach to identify warning signs of an imminent failure, can prevent
machinery breakdowns & consequential losses.

At KG, we take due care to deliver Bearings that allow long storage life. Once Bearings
arrive at consumer's warehouse, their proper storage is important. To a limited extent,
rust preventive oil coat on Bearings can protect them from corrosion. However, high
relative humidity levels, or even substantial day-night temperature variations can
expose Bearings to moisture.

Normal use of Bearings is accompanied by

® minor vibrations

® operating noise

® slight increase in temperature due to operations
® electricity consumption

® |ubricant deterioration over time

A sudden increase in general level of any of these parameters is a definite indication
of an impending Bearing failure or seizure. Overlooking any of these faults can lead to
serious problems. It could severely damage principal equipment or even lead to a fire.



KG®

Failures causes are classified into three categories
e failures due to environmental factors
negligence in mounting, dirty working conditions,
inadequate lubrication, over-loading, vibrations,
over-speeding, over-heating, pollution.
e failures due to mis-application
incorrect selection of type of Bearing, or improper
mounting
e failures due to the quality of the Bearing itself
- material fault
quality, structure or steel composition
- design & production fault
internal geometry, Cage or seal quality

Following pages only outline the environmental factors
that cause 90% of Bearing failures. Failures due to
mis-application are more the concern of engineering
departments; while those due to Bearing quality seldom
occur, moreover their investigation & analysis require
elaborate means of research and quality control.

Environmental Causes & Origins of
Bearing Failures

Bearing failures occur due to many external causes, but
they can be classified in 4 basic categories

Mounting conditions

® improper tools and mounting procedures

e dirty mounting conditions

® mounting shock loads

® improper manufacturing of components
surrounding the Bearing: out of tolerance Shafts
and housings, mis-alignment etc.

Operating conditions

® over-loading

e external vibrations

® over speeding

e Shaft deflection (Bowing)

Environmental conditions

® too low or too high an ambient temperature

® electric arcing

e contamination from water, dust, chemicals, textile
debris, etc.

Lubrication conditions

® improper lubricant

e inadequate supply of lubricant
® |ong re-lubrication interval

The chart on following page should guide the user in
identifying the probable cause of failures, and also
assist in better failure management.




Diagnosis of Bearing's ORGIN OF FAILURES
Abnormal ratin ndition OR DEFECTS
bnormal Operating Conditions ABNORMALITIES

MOUNTING FACTORS REGISTERED WHILE
Improper Handling——  OPERATING

Shocks
Improper Housings or Seats
o @ Fit Too Tight

o Fit Too Loose
Mis-alignment—————————

i
.

_NOISE

OPERATING FACTORS

@ Overload
® Vibrations VIBRATIONS

[ ] [ e ) Overspeed

ENVIRONMENTAL FACTORS
o Temperature Too Low

® Temperature Too High

[ ] Electric Arcing

[ J Water Etching

o Dust and Dirt

LUBRICATION FACTORS
@ @ | Improper Lubricant
oo @ Lack of Lubricant

[

_TORQUE :
TEMPERATURE
RISE

Excess of Lubricant

Rolling Element Indentations on Raceways

[Due to deformation or metal flaking

4 Rolling Element Indentations on Raceways
[Due to abrasive wear]

5 Wearnig Foreign Matter Indentations
7 Shock Load Marks-Nicks- Cracks-Fractures
8 Metal-to-Metal Contact Corrosion

1 Spalling

2 Seizing

6 Pitting - Fluting
9 Corrosion

FAILURES REGISTERED AFTER
) REMOVING THE BEARING

3

10 Discoloration
11 Cage Failures




Detection of Bearing's Failure

Bearing users' main concern should be to detect the
beginning of a failure, prior to equipment breakdown.
Preventive maintenance is essentially the best remedy,
but in certain cases the amount of time taken & high
expenses involved in reaching the Bearing can be the
deterrents. Though, for some applications preventive
maintenance is a “"must” (e.g., the aircraft industry,
mine ventilation, etc). Even though, the amount of
fatigue in a Bearing is difficult to evaluate from external
indications, however as a thumb rule, users should
consider the approaching end to Bearing's useful life,
once external indications become detectable.

External Indications of Damage

A Bearing rotating under functional conditions will
exhibit certain "normal parameters” such as operating
temperature, noise and vibrations. Their exact levels are
dependent on several factors: load, speed, lubrication,
type of Bearing etc. Abnormally high levels of "normal
parameters” should be considered as warning of a
probable failure.

Deviations from the "operating norms" established
under “operating conditions” for any of the following,
should signal the need for preventive maintenance or at
least a close examination to ascertain the cause.

® Vibrations
These can be detected by hand or with electronic
equipment (frequency or amplitude analyzer). An
alert operator should stop the machine.

Noises

Some abnormal noises can be heard immediately,
such as those due to Rolling Element's indentations
because of improper mounting; others increase
progressively. Noise indicates an incipient failure,
and varies in intensity & frequency with the extent of
the damage. The damage due to unbalanced loads is
generally inaudible since their frequency is identical
to the rotating assembly's frequency.

Temperature rise

All operating Bearings are subjected to temperatures
above the ambient, which vary according to the type
of mounting. Any rise beyond the normal level is an
indication of the beginning of failure.

Increase of rotational torque

All rotation systems (Shaft, wheel pulley etc)
produce a resistance torque, even when mounted on
Bearings. An increase in this torque, is accompanied
by an eventual temperature rise, which indicates an
alteration in the Bearing performance.




Interpretation of
External Indications

Vibration

e Spalling

® abrasive wear due to foreign particles
® corrosion

® unbalanced loads due to Bearing wear
® excessive clearance

® under-tightning of a Ring

Noise

¢ indentations of Rolling Element

® Spalling

e False Brinelling (indentations due to vibrations)

e foreign particles

® corrosion

e elimination of internal clearance due to excessive
press fit

e Cage or Rolling Element failure

Temperature rise

e excess or lack of lubricant

e elimination of the internal clearance

® thrust overloading due to improper mounting

Abnormal running torque

® cage distortion

® |ubricant deterioration

® seal damage or displacement

Preventive Control Procedures,
and Means of Control

Frequency of control

It essentially depends upon the expected reliability, the
material usage, and several other factors which maybe
specific to each user. Sampling controls based on the
Bearing life expectancy should be regularly performed.

External control means

Some control instruments that detect unusual
vibrations are available, eg., "Sonic Meters". In any case,
a "reference level" should be determined for random
comparison, to detect variance.




Failure ldentification

Failure identification

It is not always easy to detect failures; though the

following steps can be helpful

e record significant facts noticeable on the Bearing,
and its surrounding components

e identify all probable failure causes

e from the identified causes, select only those causes
that match maximum abnormal performance
parameters

Before removal

Carefully observe the following, before initiating
presence of dirt

temperature increase due to lubricant loss
noise level

torque level

evolution of the Bearing deterioration
orientation of Bearing in assembly

After removal

Examine the following before cleaning the Bearing;
otherwise, a proper condition analysis maybe difficult.
e the condition of Cages and Rolling Elements

® wash Bearing, and strain liquid to check presence
of particles

keep lubricant, seals & shields for examination
keep track of Bearing & Ring mounting location
check Shaft and Housing fits

examine the shoulders for out of shape squareness,
or presence of debris, rust etc.




TYPES OF FAILURES

1. Spalling - Origin Aspects

Spalling can be found on Raceways as well as on Rolling
Elements. It can be deep (Fatigue Spalling), or shallow.
In both cases, causes and symptoms are different.

Fatigue Spalling

Bearings have a limited life expectancy. The operating
loads to which they are subjected determine its fatigue
life. When a correct Bearing is used and mounted
properly, over a period of time the result of such a usage
is Fatigue Spalling; which may occur within a Bearing's
normal life span.

Spalling Fatigue Mechanism

When a Bearing is subjected to loads, pressures in the
Raceway & Rolling Element contact area can be very
high. Maximum value shearing forces develop at some
thousandths of an inch below the contact surface. These
repetitive stresses, caused by the continuous traveling
of the Rolling Elements, initiate the Spalling process.

Small cracks may develop in the material, that start at
the high stress point and progress to the surface. These
cracks eventually join, and cause the metal to flake in a
rapidly expanding area.

Spalling Aspects

Spalling is a progressive phenomenon that increases
more or less rapidly after the appearance of the first
cracks. Consequently, material Spalling must be
detected at its early stages; if left unchecked it can lead
to a premature Bearing failure.




Spalling Appearances

Beginning of Spalling

In the initial stages, Bearing surface may develop
some jointless fractures. Even though the component
profile may not change at this stage, but these cracks
characterize an underlying fatigue.

Advanced Spalling

The fractures that had developed in initial stages start
connecting together in a more advanced Spalling stage.
The component profile may still not change, but the
surface finish can get badly damaged. Some metal chips
may flake & get mixed with the lubricant, and further
accelerate destruction.

Final Spalling

In the final stages, the entire Bearing surface gets
Spalled. Metal alterations caused by shearing forces get
joined. Spalling destroys component profile, and effects
Bearing performance.

Shallow Spalling

Shallow Spalling is typically characterized by spots
that are more or less spread out in the load zone of
the Raceway surface. A microscopic examination of
the effected zone will show only superficial damage to
metal.

Causes

Incorrect (insufficient or improper) lubrication is the
basic cause of failure. Oil film may break due to the
pressure created by the applied loads, thereby allowing
contact between the Rolling Elements & Raceways. This
contact causes spot temperatures to rise, resulting in
micro-welding, which further causes thin & superficial
metal flaking. Shallow Spalling is not material fatigue,
it is a surface damage.




Spalling Locations

A. Load Zone

Identification

Spalling in the load zone affects most of the Raceway
width in a Roller Bearing, the bottom of Race in a Deep
Groove Ball Bearing, and both Raceways of a Double
Row Ball or Roller Bearing.

Causes
e |imited or constant overloading
® improper or inadequate lubricant supply

Preventive Measures
e check Bearing loads
® use an adequate supply of approriate lubricant

B. Edge of Raceway

Identification

For Ball Bearings, the Ball path runs from one side of
the Race to the other around the non-rotating Ring.
The rotating Ring has a Ball path which is wider than
usual. Cage fractures might occur in certain cases. For
Tapered or Cylindrical Roller Bearings, fatigue areas can
be detected on the edge of the Raceways. The contact
areas vary from one Race edge to the other on both
Rings, but are diametrically opposed on each Ring.

Causes

These failures are due to Shaft and Housing mis-
alignment, that may get initiated either by an improper
parallelism between the Shaft axis and the Housing
bore generating line, or a wobble of the Housing or
Shaft shoulders. This can also be observed from Shaft
Bowing while operating. These faulty elements generate
a heavy concentration of extra stresses leading to the
development of premature Bearing fatigue failures in
overloaded areas.

Preventive Measures

Shaft and Housing alignment should be carefully
checked. Housings should be kept clean as some mis-
alignments are due to the presence of foreign matter
between the Bearing faces and their contact shoulders.




C. On Non-rotating Ring: Entire Raceways

Identification

A highly visible Ball or Roller path, or evident Spalling
even in the part opposite to the load zone, i.e., on the
Ring stationary in relation to the load, is a definite
indication of Spalling on entire Raceway.

Causes

Generally, the Ring rotating in relation to the load
should be mounted with a press fit. The fit tightness is
dependent on the application requirements. The heavier
the load, the tighter the fit. This is to prevent Ring from
rotating on the Shaft or in the Housing.

An excessive interference fit can reduce or eliminate
the internal Bearing clearance, and cause a preload to
develop in addition to normal operating loads. This will
cause all Rolling Elements to come in contact with the
Raceways.

In addition to premature Spalling, an excessive
interference fit might generate Internal Ring stress.
These unusual stresses, when added to the Hertz
pressures due to the load they may generate cracks, and
even cause Ring fractures

Driving a Tapered Bore Self-aligning Ball or Spherical
Roller Bearing too far up a Tapered Adapter Sleeve
would lead to a Bearing distress as described above.
This action over expands the Inner Ring, thus reducing
or eliminating the internal clearance, and causing
dangerous preloading of Bearing.

Preventive Measures

Shaft guiding tolerances must be controlled, and
gauges must be regularly checked against standards to
eliminate chances of inaccurate measurements. When
mounting Spherical Roller Bearings on Tapered Adapter
Sleeves, a feeler gauge must be used to confirm proper
internal clearance after mounting.




D. On Non-rotating Ring: Particular Areas

Identification

The following are obvious symptoms of Spalling on

non-rotating Ring

e presence of intensive Raceway Spalling
highly visible Ball or Roller path in two diametrically
opposite areas, and sometimes in several points of
the Ring indicates intensive Raceway Spalling

® presence of extended Spalling around the Raceway's
circumference
Spalling on one edge indicates that only this area has
been working, hence it gets effected by an extended
Spalling, all around the circumference

Causes

The causes of these types of failures are different
from those already mentioned (off square Housing
shoulders).

In the first case, distortion comes from de-shaping of
Housing i.e., ovalization or triangulation. The Outer
Ring follows the Housing shape, and visibly evidences
an excessive load in areas corresponding to the squeeze.
It can also be the result of foreign particles in the
Housing, which locally distort the Rings. Self-aligning
Ball Bearing Rings that are mounted in Cast Iron or
Steel Housing Units, are more susceptible to this kind
of failure.

In the second case, damage is characteristic of a
tapered Housing, where only one Ring edge is stressed.
For Tapered or Cylindrical Roller Bearings, Spalls are
located in the highest squeezed area of the Ring. For
Self-aligning Ball or Roller Bearings, only one row of
Rolling Elements runs with over stresses, hence it gets
effected by an extended Spalling around the Raceway
circumference.

Spalling located on this Raceway can also be identified
by “even fractures of Ring edge”, which may develop
longitudinally because of high Hertz pressures.

Similar faults on Inner Rings are extremely rare as the
distortion amplitude of Shafts is not high enough to
produce that type of damage.

Preventive Measures

Housings should be machined only when material is
heat stabilized. Along with the dimensional check, a
Housing geometrical check should also be conducted to
detect any deformation (roundness, off taper etc)




2. Seizing

Identification

Shallow metal flaking and the appearance of dark areas
are significant representatives of a superficial transfer
of the metal; original grind or hone marks tend to
completely disappear in effected areas.

Brown patterns represent local or generalized over-
heating. In more severe conditions, metal flaking, local
melting & scoring, may deform Rolling Elements.

Causes

Inadequate lubricant causes Bearing Seizure, as it may
lead to a rupture of oil film, allowing metal-to-metal
contact between Rolling Elements & Raceways, which
causes localized overheating & micro-welding.

Tapered Roller Bearings may Seize under excessive
preloaded condition or due to improper lubrications. It
primarily effects the large Roller End & the Cone Back
Face Rib. Seizure often occurs when new equipment is
started without appropriate lubrication.

If the Bearing fit tolerances on seats are too loose, the
Shaft might rotate in Bore, or the Outer Ring might
rotate in Housing. This also causes over heating, which
could lead to Bearing Seizure.

High operating speeds can also cause Bearing Seizure.
When the Bearing load is light, Rolling Elements may
not rotate instantaneously, either because of their
inertia, or because of a rotation slow down caused by

the lubricant. Friction due to rotation slow down leads
to a temperature rise and consequential expansion
leads to Seizure between the Rolling Elements and
Raceways.

Seizing can also occur under a pure radial load, and
more so when an excessively high viscosity lubricant is
used. In Roller Bearings, the speed of Rollers which are
not in the load zone decreases. They tend to skid, and
eventually Seize due to overheating of Bearing.

Preventive Measures

Lubrication advice from equipment manufacturer, or
the lubricant supplier, should be carefully followed;
including lubrication at proper intervals.

Special care should be taken in greasing Tapered Roller
Bearings. Lubricant must be introduced under the Cage,
towards the large end of Rollers. For very high speed
applications, only that lubricant which allows a prompt
rotation of Rolling Elements should be used.

In some instances the use of a light preload might be
required, at start up.

Other Preventive Measures

® investigate suitability of Bearing type

e study preload, Bearing clearance &t fitting
e check precision of Shaft & mounting

® improve mounting methods




3. Rolling Element Indentation on
Raceways due to Deformation or
Metal Flaking

A. On Ball Bearings

Identification

This fault can be identified by presence of Ball Bearings
indentations either all around the perimeter of the
Races or on in an extended area. These indentations
tend to be spaced according to the Ball spacing. Though
the bottom of the dent is shiny, marks of original grind
can also be seen.

Causes

This failure happens when Bearing is subjected to
excessively high shock loads, especially when either of
the two Rings (Inner or Quter) transfers this shock load
to the other, through the Balls.

If the shock generates an instantaneous load, which
exceeds the known material elasticity limit, Ball-Race
contact points get permanently dented. These dents
increase noise levels and initiate future Spalling.

Shock loads can be caused by

® improper mounting method
untrained operators may erroneously mount the
Bearing by hammering hard on one Ring, to install
the opposite Ring

® dropping of Bearing on a hard surface
in this case, the shock load due to accidental
dropping gets transferred from the Outer Ring to
the Inner Ring, through the Balls

Preventive Measures

When mounting a Bearing Ring with a tight fit, impact
force should not be applied to the other Ring. If the
tight fit Ring is difficult to reach, it should be pressed
with a tubular drift that has proper shoulder diameter,
squareness, and appropriate length.

A tubular drift can also help guide the Ring during
mounting process, and protect it from skewing &
eventual damage to the Shaft end or Housing.




B. On Cylindrical Roller Bearings

Identification

The presence of thin & deep grooves on Raceways is
considered as a general indication of this damage. More
or less evenly spread, these grooves are parallel to their
generating line, along with metal pick up marks which
get spaced according to the Roller spacing.

Causes

When assembling, the small space between the diameter
over (or under) the Rollers & the Race diameter of the
opposite Ring, might cause a Pinching of these two
elements.

Pinching causes mounting pressure & shock load that
leaves scratches on the Raceway of the opposite Ring.

Preventive Measures

Never force one Ring into another. When setting up a
Shaft with an installed Inner Ring, it is recommended to
rotate this Shaft while mounting it into the Outer Ring.
This rotation will help the Rollers to be properly located,
thereby prevent their Pinching. Similar procedure
should be followed while mounting an Outer Ring into
a Casting.

Insufficient lubrication (by grease) causes Roller Pinching
& Seizing. Hence, it is recommended to thoroughly
grease these Bearings before assembly, especially if
they have been cleaned prior to mounting.

C. On Tapered Roller Bearings

Tapered Roller Bearing components (Cup and Cone) are
mounted separately. This procedure reduces the chances
of Roller indentations. However, dents might appear if
a Cone is used to install the Cup in its Housing.




4. Rolling Elements Indentations on
Raceways due to Abrasive Wear

Identification

The presence of dark or shiny indentations on Bearing
Rings, which are more or less spread out & spaced
according to the Rolling Element spacing, is considered
as an evidence of this kind of damage. At times, several
dents maybe seen, which could be either superimposed
or interelated; irrespective, Rolling Element spacing is
always noticeable on dents.

When examined under a microscope, indentations
appear to be caused by a total removal rather than a
back flow of material, since it occurs when shock loads
are applied. In all cases, grinding marks disappear.

This failure is also called "False Brinelling".

Causes

In a stationary Bearing, False Brinelling is caused by
vibrations or small amplitude oscillatory motion of Balls
between the Races. However, it can also affect a rotating
Bearing, when both Rings rotate simultaneously in total
synchronism (ex. pilot Bearings).

Failure mechanism can be ascribed to

® both pressure & vibrations, which force lubricant out
of the loading area causing metal-to-metal contact
between Rolling Elements and Races

e vibration stress causes micro-welding or micro-seizings
& flaking of metal chips; oxidation impregnates these
chips causing abrasive corrosion




This type of failure can be found in Bearings

® are subjected to intensive vibrations, even when they
are mounted on stationary machines

® when both Rings rotate at same speed & consequently
remain stationary, in relation to each other

This type of failure can appear on

® emergency electrical generators, which are connected
to the same platform as the operating generator

® on "off" electrical motors, when mounted on operating
machines

® on emergency fans connected with operating fans

® when unbraced machines are transported, and they
are subjected to vibrations

Heavier equipment has more intense vibrations, causing
greater risk to the Bearings.

Preventive Measures

For stationary machinery

® when transporting engines, generators or similar
equipment etc., Shafts should be blocked

e periodically rotate (even slow) stationary machines in
a vibration area; it will allow lubricant to spread out
and avoid exertion of loads at the same spot of the
Raceways

® large Bearings should be stocked flat and kept out of
vibration area (work stations)

e for infrequently operated machinery, it is prudent to
use fluid lubricants; as they coat contact surfaces
better, in comparison to more viscous lubricants

For operating machinery

e |ow viscosity greases (NLGI grades) should be preferred
as they are more efficient

® best resistance to contact corrosion is obtained by
using low viscosity lubricating oils

® Calcium and Lead-Calcium soaps are best to control
“False Brinelling"




5. Wearing Foreign Matter
Indentations

Identification

® by more or less intense development of a visible
load path on Raceways and Rolling Elements;
Raceways might show a continuous sectorial or
longitudinal groove

® by excess clearance or by unbalanced loads and
vibrations that might occur

® by wearing of Cage material

® by appearance of small dents on the Ring path,
with slightly rounded edges, which signify material
deflection

® abnormal noise levels

Causes
These failures come from a lack of protection, either
when mounting or when operating the Bearing.

Often operators do not realise the extent of destruction
dust can cause to Bearings. Regardless of its origin or
texture, dust has a very high abrasive power, and with
time, it can lead to excessive internal clearance and
unbalanced loads which increase the rate of material
fatigue.

Foreign matterindentationshave same origin aswearing.
Faulty protection lets foreign particles penetrate the
Bearing. These particles constantly interfere between
Rolling Elements and Raceways, and can initiate small
indentations to make Bearing operation more noisy. The
deterioration of Raceway and Rolling Element surface
finish accelerates material fatigue.

Preventive Measures

e when mounting, clean Shafts & Housings

® ensure dust free working areas

® do not wash new Bearings

e protect Bearings from dust when stocking

e yse clean lubricants; cover lubricant containers
when not in use

® wrap any mechanical element, when not in use

e prevent entrance of debris (textile, straws, fibers)
or dust (coal, sand, metal chips, chemical products)
into the Bearing




6. Pitting and Fluting

Identification

® Pitting is represented by local metal smelting
Microscopic examination will show pits with
sharp edges that are joined in a string.

® Fluting is a sequence of narrow areas that look
like grooves
These grooves generally follow one another in
Raceway zones that are subjected to load, and
may also appear on Rollers

Causes

Pitting & Fluting might occur on rotating machines
which equip machine tools (railroad equipment or
engines), and the Bearing is crossed by a current when
it happens to be the only "earthing” link.

® high amperage current
Because of the short distance between Raceways and
Rolling Elements, crossing by high Amperage Current
causes Arcing (even through lubricant). Arcing
develops high temperature spots which melt metal.

® low amperage current
Crossing by low amperage current causes alteration
of metal surface texture, which appear as spaced
grooves caused by rotation.

® debris caught in the lubricant
® exposure to ambient humidity
® poor lubrication

Preventive Measures

® ensure that machinery and elements are earthed

® check insulation and clean motor connectors to
prevent current leakage

® improve sealing to prevent lubricant loss




7. Shock Load Marks
Nicks, Cracks & Fractures

Identification

This failure can be identified by presence of

® shock load & tool marks on flat surfaces, Rolling
Elements, and radii

e Nicks & Fractures of shoulders and ribs

Causes

When a Bearing Ring is subjected to a shock load,
i.e., a load over it's metal elasticity limits, it may get
permanently dented. Shocks can also generate other
problems like Ring distortion and indentations. In
some cases, shocks can cause Nicks, Cracks, or even
Fractures.

Cracks are very insidious for they may not be easily
visible at first but they gradually cause metal chips to
flake, which may penetrate the Bearing and damage
Raceways and Rolling Elements.

The Roller guiding elements of Cylindrical Roller Bearings
are particularly sensitive to shocks, and consequently
prone to this failure. In several cases, fractures have
been noticed on Spherical Roller Bearings. When the
Outer Ring swivels, one or several Rollers can get

dislocated in their Cage pockets. Re-positioning them
is not easy, as after dislocation the Rollers tend to
wedge, in between the external face of the Outer Ring
& one shoulder of the Inner Ring. When the Rollers are
dislocated, any shock load on the Outer Ring forcing it
to swivel back gets transmitted by the Rollers to the
shoulder of the Inner Ring.

Fractures occur very often, and typically their spacing
corresponds to the exact Roller spacing.

Preventive Measures

® Rings and shoulders should not be hammered

® when mounting, always use a tubular drift between
the hammer and Bearing to evenly distribute shock
forces around the Ring circumference

e to mount Tapered, Cylindrical, or Spherical Roller
Bearings on a Shaft using an interference fit, the
Inner Ring should be first expanded by heating in
an approved manner

e to relocate the swivelled Outer Ring of Spherical
Roller Bearing, carefully rotate it while realigning
the dislocated Rollers

® do no close Bearings forcefully




8. Ring Fractures

Identification

This fault is identified by fractures which maybe
transverse or otherwise. These fractures can effect large
Ring areas also.

Causes

e due to the overloading of OQuter Ring
internal clearance may get eliminated; an internal
preload may develop due to an excessive press fit
of Inner Ring on Shaft

® excessive radial stresses
it may result in multiple fractures of the Ring

® excessive interference fit
transverse fractures of Inner Rings are caused by
metal over stress due to excessive interference fit

Preventive Measures

To avoid this type of Bearing Failure, while mounting a

Bearing, care should be taken to

® ensure approprate fitting tolerances
this is to avoid elimination of internal clearance,
and prevent preloading of the Bearing

® use a Bearing with increased internal clearance
especially if heavy press fit method is employed to
mount Bearing




9. Creep

Identification

The appearance of pink, brown or black spots on the
Bore, or on the outside diameter or faces of Bearing
indicates Creep.

Microscopic examination of the area shall show a
deep attack on the surfaces. When rubbed, these spots
leave rust marks. In cases of severe damage, Rings and
Raceways get coated with a brown paste, which is a
result of mixing of rust & lubricant. Deep corrosion can
break thin Rings under load.

Causes

An interference fit is required for rotating Rings.
Insufficient or non existent fit will cause a slow turn of
Shaft, in relation to the Inner Ring (or the Outer Ring
of the Housing). This metal-to-metal motion picks up
thin metal flakes from Bearing or Shaft (or Housing) and
cause local Seizing.

Flake particles tend to oxidize rapidly, in absence
of lubricant. Their combined abrasive power further
accelerates this process. Rough & granular Housing
surfaces are more prone to Creep.

When Bearings rotate or vibrate on their seats, contact
corrosion also appears on their faces. This can happen
when axial clamping is insufficient, or it loosens due to
a shim collapse, or a lock nut release. The corresponding
Bearing face tends to develop hollow wear mark of the
shoulder.

Preventive Measures

® both the geometry and the fitting tolerances of
Shafts & Housings must be controlled to provide
adequate press fit

e ensure proper tightness of lock nuts, or Housing
end caps whenever used for Bearing mounting

e re-work the Shaft surface as part of maintenance

® use special anti-seizing products on Bearing seats
and shoulders




10. Corrosion

Identification

This fault is assumed to have set in when reddish or
black spots appear, along with surface deterioration
(including formation of cavities), due to a local or full
oxidation of the Bearing, including Raceways, Rolling
Elements, Cage, Face, Bore outside diameter.

Causes

® damage can be due to corrosive liquids or high
humidity levels

e faulty sealing of the assembly

Corrosion can be systematic when Bearings operate
in a very damp environment, and are subjected to
frequent and long "on & off" operating cycles. When
“on" Bearing's temperature rises, causing the air in
Housing to expand and leak out. Long "off" period
allows the Bearing temperature to reduce to ambient
levels, and permits the humid air to flow back & cause
condensation.

Repetitive "on & off" cycles progressively increase
moisture deposits, which never get completely
eliminated in the "on" phase. This moisture tends to
mix with grease, and reduces the quality of lubrication.
Eventually, corrosion spreads to all internal elements.

The results of corrosion are similar to those of abrasive
dust. Oxides flake under the Rolling Element loads, and
the abrasive tendency of this mixture further accelerates
Bearing failure.

Preventive Measures

® yse adequate shields or seals for improved
protection

® control ambient conditions

® avoid direct exposure of seals & shields to liquid

® yse lubricants that do not emulsify with water

® impart anti-rust treatment for extended periods
of Bearing's non usage

® improve storage methods




11. Discoloration

Identification
This fault is identified by a brownish discoloration of the
Rings and Rolling Elements.

Causes

The most common cause of this failure is superficial
oxidation and polymerization of lubricant, at high
temperature. Heating of Bearing expands Rings to
facilitate mounting, however, overheating may cause
the surface color to develop a brownish discoloration.
This burn-out might also occur if the Bearing is heated
by an open flame, or by a non adjustable temperature
stove, or by an uncontrolled oil bath.

Rise in Bearing termperature & resultant Discoloration
can happen either due to internal reasons or external
heat sources.

Besides faciliating movement, Lubrication also maintains
a thermal balance by evenly distributing internal heat;
which eventually gets transferred to the external
environment, through Bearing's body. An inadequate
supply or incorrect choice of lubricant can lower the
thickness of lubricant film between the rolling contact
surfaces, leading to an internal thermal imbalance, and
consequential rise in Bearing temperature.

Also, if there is an elimination of clearance because
of excessive press fit of Rings in or on their seats, the
preload increases assembly temperature.

Temperature rise can also happen under normal
operating conditions, especially if excessive quantity of
grease is forced into reduced spaces. Acting as a brake it
slows the rotation, causing the Bearing to over heat.

An excessive rotating speed can also overheat the
Bearing, and discolor the Steel.

Temperature rise can also happen due to external sources
like dryer cylinders, foundry motors, furnace wagons
etc. To maintain appropriate internal clearances, it is
essential to consider these factors when deciding on
type of lubricant or on mounting tolerances.

Preventive Measures

® do not excessively grease

® choose appropriate lubricant

e frequently check lubricant supply

e check fits to avoid abnormal preloading

® allow the Bearing to cool

® reduce external causes of temperature rise




12. Cage Failures
A. Distortion

Identification

Distortion of Cages, or squeezing of Cage pockets, or
shock load marks are obvious failure signs. Identification
of this failure is difficult, as sometimes symptoms
are hidden by side effects such as over-heating, Cage
scoring due to Rolling Element friction, Seizing etc.

Causes
® premount exposure of Bearings to physical shocks
® improper mounting

A Ball Bearing Cage is very fragile; it is nearly flush with
the Ring Faces and therefore prone to tool damage. A
Tapered Roller Bearing Cage protrudes beyond the Cone
front face, and use of improper installation tools can
damage it. When Bearings are hammered for mounting,
tools may slip and distort the Cage pockets, leading to
Pinching of the corresponding Rolling Elements.

Preventive Measures

Use a press to install Bearing, whenever possible, to
avoid severe impact and shock. When hammering
cannot be avoided (for replacement essentially), use
tubular drifts with the same shoulder diameter as the
Ring to be fitted. This procedure is highly recommended
for a press fit mounting of a Cone, especially when
pushing on its front face.

B. Wearing

Identification
In this fault, Cage pockets and the inside & outside
diameters develop severe wear characteristics.

Causes

Abrasive particles might penetrate while mounting,
but the chances of this to happen are more under
operating conditions. In Ball Bearings, abrasion enlarges
Cage pockets, which leads to an increased clearance
and consequential physical imbalance. This imbalance
enhances pocket wear, as the outside diameter of the
Cage now rubs against the Outer Ring, and its inside
diameter rubs against the Inner Ring. In Tapered Roller
Bearings, this imbalance may wear the Cage Bridge or
even fracture it.

Preventive Measures

e carefully clean Bearing seat and its housing, to
eliminate abrasive particles

e replace worn or damaged seals

® use special, and more efficient seals for Ball or
Tapered Roller Bearings

® use clean lubricant, and store it only in covered
containers when not in use




C. Fracture

Identification
Fractures can happen with or without scoring under
Rolling Elements.

Causes

Cage fractures can be caused by

e severe Cage damage during mounting

e Seizure due to improper lubrication

e sudden accelerations or decelerations that lead to

Cage pocket distortion

Cage over-speeding (Ball Bearings)

elimination of internal clearance from excessive

press fit

e excessive differential temperatures between the
Inner and Outer Ring

® constant change in direction caused by alternative
or repetitive over turning moments on Ball
Bearings

e differential speeds between Balls cause repetitive
pulling stresses on Cages, leading to metal fatigue
and eventual Fractures

e deformation of Housings caused by uncontrolled
or unbalanced loads, etc.

Preventive Measures

e avoid Cage damage during mounting

® use proper lubricant

e ensure sufficient lubricant quantity

® control accelerations and decelerations

e check maximum rpm (speed) required from Bearing,
and verify its design suitability

® check fitting tolerances & operating temperature

® yse appropriate type of Cage, for alternating over
turning moments,
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Deep Groove BalllBearings




The versatility offered by Deep Groove Ball Bearings makes them most popular of all Bearing types.
They are simple in design. KG Deep Groove Ball Bearings are available in a wide range, as defined by the
ISO standard plan. These could also be made to meet customer's special dimensional requirements, but
within some basic design limitations.

Deep Groove Ball Bearings are

® capable of carrying load in either direction, with relatively higher radial load carrying capacity

® suitable for low or medium load applications

® suitable for low, medium or even high speed applications; depending on the type & precision of
selected Bearing

* well suited for applications that require high running accuracy

® suitable for low noise and low torque applications

Deep Groove Ball Bearings

KG can offer following variants

Single and Double Row type

open basic design type

as Sealed types

with Snap Ring groove

with Snap Ring groove and Snap Ring

with C2, CN, C3, C4 & Cs radial clearance

standard precision grade (ISO Grade 0 - ABEC1) & higher precision grade (ISO Grade 1 - ABEC3)
with extended Inner Ring

pressed Steel, riveted, Plastic and machined Brass Cage
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KG®

Apart from the list of items presented in the following pages, many other special type of KG Deep Groove
Ball Bearings have been developed to meet specific application requirements. Technical information for
such Bearings, is available on request.

KG standard suffixes for Deep Groove Ball Bearings

Modified internal design.
Radial internal clearance less than normal.
Normal radial internal clearance. Generally, no special suffix is used in KG Bearings for normal radial
internal clearance.
Radial internal clearance higher than normal.
Radial internal clearance higher than C3.
Radial internal clearance higher than C4.
Electric motor quality.
KG internal grease type codes. For details, please contact KG International FZCO.
Pressed Steel Cage.
Tapered bore, with taper of 1:12.
Machined Brass Cage.
Snap Ring groove in the Outer Ring.
Snap Ring groove in the Outer Ring, with Snap Ring.
Plastic Cage.
Dimensional and running accuracy confirming to 1SO class 5.
Dimensional and running accuracy confirming to 1SO class 6.
01-08 KG internal reference codes. For details please contact KG International FZCO.
RS | Rubber Seal with Steel sheet reinforcement on one side of the Bearing.
RSL | Double lip type Rubber Seal with special groove in the Inner Ring, fixed only at one side of Bearing.
2RS | Rubber Seal with Steel sheet reinforcement on both sides of the Bearing.
2RSL | Double lip type Rubber Seal with special groove in the Inner Ring, fixed at both Bearing sides.
Z | Metallic shield on one side of the Bearing.
Z7 | Metallic shield on both sides of the Bearing.
F | Used as a prefix for a Flange on Outer Ring.

Note: Most of the Bearings listed in the following pages of this chapter are available with above suffixes, subject
to design or manufacturing constraints.
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Single Row Extra Thin Type  series: 6800

Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static KG
(7 6800 10.000 19.000 5.000 1647 832 34200 0.005
o0 6801 12.000 21.000 5.000 1728 936 31500 0.006
. S 6802 15.000 24.000 5.000 1872 1134 27900 0.007
—
9] 6803 17.000 26.000 5.000 2529 1548 25200 0.008
5 6804 20.000 32.000 7.000 3600 2223 22500 0.019
6805 25.000 37.000 7.000 3870 2655 18900 0.022
—
35 6806 30.000 42.000 7.000 4230 3285 16200 0.026
QQ 6807 35.000 47.000 7.000 4410 3645 14400 0.029 . B -
q>J 6808 40.000 52.000 7.000 4590 3960 12600 0.033
A
o 6809 45.000 58.000 7.000 4851 4455 10800 0.040
8 6810 50.000 65.000 7.000 5940 5490 9900 0.052 @
@ 6811 55.000 72.000 9.000 7920 7290 9000 0.083
N
o 6812 60.000 78.000 10.000 10350 9540 8460 0.106 4
8 6813 65.000 85.000 10.000 10440 9900 7830 0.128
Q 6814 70.000 90.000 10.000 10890 10710 7290 0.137 8 ~ 8
6815 75.000 95.000 10.000 11250 11610 6840 0.145
6816 80.000 100.000 10.000 11430 11970 6390 0.154
6817 85.000 110.000 13.000 16830 17100 6030 0.270 % Y
6818 90.000 115.000 13.000 17100 17730 5670 0.285 @
6819 95.000 120.000 13.000 17370 18450 5310 0.300
6820 100.000 125.000 13.000 17640 19080 5040 0.313
6821 105.000 130.000 13.000 17820 19800 4860 0.330
6822 110.000 140.000 16.000 25920 28800 4590 0.515
6824 120.000 150.000 16.000 26010 29700 4230 0.555
6826 130.000 165.000 18.000 33300 36900 3870 0.800 *Note:
6828 140.000 175.000 18.000 34650 40050 3600 0.850 ® Mentioned speed ratings are with oil lubrication.
6830 150.000  190.000 20.000 42750 49500 3330 1.160 _F‘L',g':aze '“lb”““”‘- please use 7500 of the
Inaicatead values.
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Single Row Thin Type series: 6900

® Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
KG d D B Dynamic Static
6900 10.000 22.000 6.000 2430 1143 32400 0.009 N
6901 12.000 24.000 6.000 2601 1314 28800 0.011 ‘oD
6902 15.000 28.000 7.000 3690 1854 25200 0.016 E
—
6903 17.000 30.000 7.000 4185 2322 23400 0.018 9+
6904 20.000 37.000 9.000 5760 3330 20700 0.036 é
6905 25.000 42.000 9.000 6345 4095 17100 0.042
—
6906 30.000 47.000 9.000 6525 4500 15300 0.048 98]
- B 6907 35.000 55.000 10.000 8595 6165 13500 0.074 M
6908 40.000 62.000 12.000 10980 8010 11700 0.110 D)
1 >
6909 45.000 68.000 12.000 11790 9360 10800 0.128 o
@ 6910 50.000 72.000 12.000 12060 10080 9900 0.132 8
6911 55.000 80.000 13.000 14400 11970 8640 0.180 &)
- i
@ 6912 60.000 85.000 13.000 14760 12870 8010 0.193 o
6913 65.000 90.000 13.000 15660 14490 7380 0.206 8
a) ) ° 6914 70.000 100.000 16.000 21330 19080 6930 0.334
= & A
6915 75.000 105.000 16.000 21960 20340 6480 0.353
y 6916 80.000 110.000 16.000 22410 21600 6030 0.373
P 6917 85.000 120.000 18.000 28800 26640 5670 0.536
@ 6918 90.000 125.000 18.000 29700 28350 5400 0.554
6919 95.000 130.000 18.000 30150 30150 5130 0.579
6920 100.000 140.000 20.000 36900 35550 4770 0.785
6921 105.000 145,000 20.000 38250 37800 4590 0.816
6922 110.000 150.000 20.000 39150 40050 4320 0.849
6924 120.000 165.000 22.000 47700 48600 3960 1.150
*Note: 6926 130.000 180.000 24.000 58500 60750 3690 1.520
* Mentioned speed ratings are with oil lubrication. 6928 140.000 190.000 24.000 59850 64350 3420 1.620
For grease lubrication please use 7510 of the 6930 150000 210000 28.000 76500 81450 3150 2.470
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Single Row Thin Type seres: 16000

Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static KG
s} 16100 10.000 28.000 8.000 3460 1470 28000 0.022
o0 16101 12.000 30.000 8.000 3800 1770 27000 0.023
S 16002 15.000 32.000 8.000 5040 2547 23400 0.025
P—
C 16003 17.000 35.000 8.000 6120 3015 21600 0.032
v 16004 20.000 42.000 8.000 7110 4050 18900 0.051
M 16005 25.000 47.000 8.000 7515 4590 16200 0.060
—
(qv] 16006 30.000 55.000 9.000 10080 6615 13500 0.091
m 16007 35.000 62.000 9.000 10530 7380 12600 0.110 . B _
(D) 16008 40.000 68.000 9.000 11340 8685 10800 0.125
> I
o 16009 45.000 75.000 10.000 11610 9450 9900 0.171
8 16010 50.000 80.000 10.000 11880 10170 8820 0.180 @
@ 16011 55.000 90.000 11.000 16740 13770 8100 0.258
N
o 16012 60.000 95.000 11.000 18000 15750 7470 0.283 '
8 16013 65.000 100.000 11.000 18450 16830 6930 0.307
Q 16014 70.000 110.000 13.000 21960 20340 6390 0.441 8 ~ 8
16015 75.000 115.000 13.000 22500 21600 6030 0.464
16016 80.000 125.000 14.000 22860 22590 5580 0.597
16017 85.000 130.000 14.000 23310 23580 5310 0.626 I Y
16018 90.000 140.000 16.000 30150 30150 5040 0.848
16019 95.000 145.000 16.000 31050 31500 4770 0.885
16020 100.000 150.000 16.000 31500 32850 4500 0.910
16021 105.000 160.000 18.000 46800 45450 4230 1.200
16022 110.000 170.000 19.000 51750 50850 4050 1.460
16024 120.000 180.000 19.000 56700 57150 3690 1.560
16026 130.000 200.000 22.000 72000 71550 3420 2.310 *Note:
16028 140.000 210.000 22.000 73800 76500 3150 2.450 ® Mentioned speed ratings are with oil lubrication.
16030 150.000  225.000 24.000 86850 90900 2880 3.070 r:(;iggizzev;“ls::a“°“' please use 75% of the
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Single Row  series: 6000

® Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
KG d D B Dynamic____Static
6000 10.000 26.000 8.000 4095 1764 30600 0.019 n
6001 12.000 28.000 8.000 4590 2151 27000 0.021 o0
6002 15.000 32.000 9.000 5040 2556 23400 0.030 . E
6003 17.000 35.000 10.000 6120 3015 21600 0.039 —
6004 20.000 42.000 12.000 8460 4545 18900 0.069 98]
6005 25.000 47.000 12.000 9090 5265 16200 0.080 é
6006 30.000 55.000 13.000 11880 7470 13500 0.116 :
6007 35.000 62.000 14.000 14400 9270 12600 0.155 3]
_ B - 6008 40.000 68.000 15.000 15120 10350 10800 0.190 m
6009 45.000 75.000 16.000 18900 13590 9900 0.237 (D]
I 6010 50.000 80.000 16.000 19620 14940 8820 0.261 >
6011 55.000 90.000 18.000 25470 19080 8100 0.388 8
@ 6012 60.000 95.000 18.000 26550 20880 7470 0.414 5
N 6013 65.000 100.000 18.000 27450 22680 6930 0.421
@ A 6014 70.000 110.000 20.000 34200 27900 6390 0.604 o
6015 75.000 115.000 20.000 35550 30150 6030 0.649 8
a) ~ g 6016 80.000 125.000 22.000 42750 36000 5580 0.854 Q
© 6017 85.000 130.000 22.000 44550 38700 5310 0.890
6018 90.000 140.000 24.000 52200 44550 5040 1.020
p L 6019 95.000 145.000 24.000 54450 48600 4770 1.080
6020 100.000 150.000 24.000 54000 48600 4500 1.150
@ 6021 105.000 160.000 26.000 65250 58950 4230 1.590
6022 110.000 170.000 28.000 73800 65700 4050 1.960
6024 120.000 180.000 28.000 76500 71550 3690 2.070
6026 130.000 200.000 33.000 95400 90900 3420 3.160
6028 140.000 210.000 33.000 99000 98100 3150 3.350
6030 150.000 225.000 35.000 113400 113400 2880 4.080
6032 160.000 240.000 38.000 128700 129600 2700 5.050
*Note: 6034 170.000 260.000 42.000 151200 154800 2520 6.760
® Mentioned spe_ed rgtings are with oil lubrication. 6036 180.000 280.000 46.000 170100 179100 2430 8.800
f:gig;‘zzzevgultu’::a“"“' please use 75% of the 6038 190.000 290.000 46.000 177300 193500 2250 9.180
' 6040 200.000 310.000 51.000 196200 218700 2160 11.900
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Single Row series : 6200

Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic _Static KG
%) 6200 10.000 30.000 9.000 4590 2151 27000 0.032
o0 6201 12.000 32.000 10.000 5490 2475 23400 0.037
E 6202 15.000 35.000 11.000 6975 3240 20700 0.045
= 6203 17.000 40.000 12.000 8640 4140 18900 0.066
S 6204 20.000 47.000 14.000 11520 5085 16200 0.106
5 6205 25.000 52.000 15.000 12600 7065 13500 0.128
— 6206 30.000 62.000 16.000 17550 10170 11700 0.199
T 6207 35.000 72.000 17.000 23130 13770 9900 0.288
M 6208 40.000 80.000 18.000 26190 16020 9000 0.366 . B
v 6209 45.000 85.000 19.000 29250 18360 8280 0.398
> 6210 50.000 90.000 20.000 31500 20880 7470 0.454 I
8 6211 55.000 100.000 21.000 39150 26280 6840 0.601
5 6212 60.000 110.000 22.000 47250 32400 6300 0.783 @
6213 65.000 120.000 23.000 51750 36000 5850 0.990 N
o 6214 70.000 125.000 24.000 55800 39600 5400 1.070 4
8 6215 75.000 130.000 25.000 50400 44550 5040 1.180
=) 6216 80.000 140.000 26.000 65250 47700 4770 1.400 o) ) b}
6217 85.000 150.000 28.000 75150 57600 4500 1.790 ©
6218 90.000 160.000 30.000 86400 64350 4230 2.150
6219 95.000 170.000 32.000 98100 73800 3960 2.620 ’ Y
6220 100.000 180.000 34.000 109800 83700 3780 3.140
6221 105.000 190.000 36.000 119700 94500 3600 3.700 @
6222 110.000 200.000 38.000 129600 105300 3420 4.360
6224 120.000 215.000 40.000 139500 117900 3060 5.150
6226 130.000 230.000 40.000 150300 131400 2790 5.820
6228 140.000 250.000 42.000 149400 135000 2610 7.570
6230 150.000 270.000 45.000 158400 151200 2430 9.410
6232 160.000 290.000 48.000 166500 167400 2250 11.700
6234 170.000 310.000 52.000 190800 200700 2160 14.500 *Note:
6236 180.000 320.000 52.000 204300 216900 1980 15.100 * Mentioned speed ratings are with oil lubrication.
6238 190.000 340.000 55.000 229500 252900 1890 18.200 f:(;iggizzev;js::a““' please use 7500 of the
6240 200.000 360.000 58.000 242100 279000 1800 21.600 ‘
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Single Row  series: 6300

® Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
KG d D B Dynamic _Static
6300 10.000 35.000 11.000 7380 3150 24300 0.053 n
6301 12.000 37.000 12.000 8730 3780 21600 0.060 ‘o0
6302 15.000 42.000 13.000 10260 4905 18900 0.082 E
6303 17.000 47.000 14.000 12150 5895 17100 0.115 =
6304 20.000 52.000 15.000 14310 7110 15300 0.144 8
6305 25.000 62.000 17.000 19080 9810 12600 0.232 e
6306 30.000 72.000 19.000 24030 13500 10800 0.360 —
6307 35.000 80.000 21.000 30150 17190 9000 0.457 T
.. B _ 6308 40,000 90.000 23.000 36450 21600 8280 0.630 M
6309 45.000 100.000 25.000 47700 28800 7380 0.814 D)
I 6310 50.000 110.000 27.000 55800 34650 6750 1.070 >
6311 55.000 120.000 29.000 64350 40500 6120 1.370 8
@ 6312 60.000 130.000 31.000 73800 46800 5670 1.730 5
\ 6313 65.000 140.000 33.000 83250 54000 5220 2.080
® } 6314 70.000 150.000 35.000 93600 61200 4860 2520 %
6315 75.000 160.000 37.000 101700 69300 4500 3.020 O
a . ° 6316 80.000 170.000 39.000 110700 77850 4230 3.590 =)
© © 6317 85.000 180.000 41.000 119700 87300 4050 4.230
6318 90.000 190.000 43.000 128700 96300 3780 4.910
P Y 6319 95.000 200.000 45.000 137700 107100 3510 5.670
6320 100.000 215.000 47.000 155700 126900 3330 7.000
@ 6321 105.000 225.000 49.000 165600 137700 3240 8.050
6322 110.000 240.000 50.000 184500 161100 3060 9.540
6324 120.000 260.000 55.000 186300 166500 2790 12.400
6326 130.000 280.000 58.000 206100 192600 2520 15.300
6328 140.000 300.000 62.000 227700 221400 2340 18.500
6330 150.000 320.000 65.000 246600 255600 2160 22.000
6332 160.000 340.000 68.000 250200 257400 2070 26.000
“Note: 6334 170.000 360.000 72.000 292500 319500 1890 30.700
® Mentioned speed ratings are with oil lubrication. 6336 180.000 380.000 75.000 319500 364500 1800 35.600
For grease |ubrication, please use 75% of the 6338 190.000 400.000 78.000 319500 373500 1710 41.000
indicated values. 6340 200.000 420.000 80.000 369000 450000 1620 46.300
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Single Row Heavy Duty Type  series: 6400

Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic____Static
wn 6403 17.000 62.000 17.000 20610 9720 13500 0.270
jol0)
. S 6404 20.000 72.000 19.000 27630 13500 11700 0.400
—
S 6405 25.000 80.000 21.000 32220 17370 9900 0.530
v
s 6406 30.000 90.000 23.000 39240 21240 9000 0.740
—
T 6407 35.000 100.000 25.000 49770 27900 7650 0.950
M . B
Q>J 6408 40.000 110.000 27.000 57330 32850 7200 1.250
A
8 6409 45.000 120.000 29.000 68490 40500 6300 1.550 @
—
@ 6410 50.000 130.000 31.000 78390 46800 5670 1.900
A A
% 6411 55.000 140.000 33.000 89550 55800 5400 2.300 1
)
Q 6412 60.000 150.000 35.000 97200 62550 5040 2.750 8 B 8
6413 65.000 160.000 37.000 107100 70200 4770 3.300
6414 70.000 180.000 42.000 128700 93600 4050 4.850 e !
6415 75.000 190.000 45.000 137700 102600 3870 6.800 @
6416 80.000 200.000 48.000 146700 112500 3600 8.000
6417 85.000 210.000 52.000 156600 123300 3420 9.500
6418 90.000 225.000 54.000 167400 135000 3240 11.500

*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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Single Row series: 62200

® Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
62200 10.000 30.000 14.000 5100 2390 30000 0.044 7
o0
62201 12.000 32.000 14.000 6100 2750 26000 0.053 5
-
62202 15.000 35.000 14.000 7750 3600 23000 0.065 8
62203 17.000 40.000 16.000 9600 4600 21000 0.096 a8
—
62204 20.000 47.000 18.000 12800 6650 18000 0.150 3]
. B A
62205 25.000 52.000 18.000 14000 7850 15000 0.178 Q>J
)
@ 62206 30.000 62.000 20.000 19500 11300 13000 0.215 8
=
62207 35.000 72.000 23.000 25700 15300 11000 0.310 &)
\
® 4 62208 40.000 80.000 23.000 29100 17800 10000 0.406 %
v
a) o 62209 45.000 85.000 23.000 32500 20400 9200 0.455 o
S - ©

62210 50.000 90.000 23.000 35000 23200 8300 0.496

P ! 62211 55.000 100.000 25.000 43500 29200 7600 0.810

@ 62212 60.000 110.000 28.000 52500 36000 7000 1.030

62214 70.000 125.000 31.000 62000 44000 6000 1.392

*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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Single Row  seies: 62300

Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
(7 62300 10.000 35.000 17.000 8200 3500 27000 0.073
jol0)
S 62301 12.000 37.000 17.000 9700 4200 24000 0.814
—
9] 62302 15.000 42.000 17.000 11400 5450 21000 0.105
v
M 62303 17.000 47.000 19.000 13500 6550 19000 0.146
—
3] 62304 20.000 52.000 21.000 15900 7900 17000 0.195
M . B
(D] 62305 25.000 62.000 24.000 21200 10900 14000 0.306
> I
8 62306 30.000 72.000 27.000 26700 15000 12000 0.478
— @ E
@ 62307 35.000 80.000 31.000 33500 19100 10000 0.647
N
% 62308 40.000 90.000 33.000 40500 24000 9200 0.885 4
W
Q 62309 45,000 100.000 36.000 53000 32000 8200 1.156 8 ~ 8
62310 50.000 110.000 40.000 62000 38500 7500 1.498
62311 55.000 120.000 43.000 71500 45000 6800 1.918 % Y
62312 60.000 130.000 46.000 82000 52000 6300 2.422 @
62314 70.000 150.000 51.000 104000 68000 5400 3.630
*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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Single Row series: 63000

® Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
63001 12.000 28.000 12.000 5100 2390 30000 0.031 N
fel0)
63002 15.000 32.000 13.000 5600 2840 26000 0.043 . S
—
63003 17.000 35.000 14.000 6800 3350 24000 0.056 8
63004 20.000 42.000 16.000 9400 5050 21000 0.098 A
=
63005 25.000 47.000 16.000 10100 5850 18000 0.114 T
- B M
63006 30.000 55.000 19.000 13200 8300 15000 0.162 (D]
1 >
@ 63007 35.000 62.000 20.000 16000 10300 14000 0.214 8
—
63008 40.000 68.000 21.000 16800 11500 12000 0.265 (D
N
® ! o
]
5 ]
o . i} A

*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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Single Row

Series : RLS

Dimensions in mm Basic Load Ratings
Bearing No. N Wt. (Kg)
d D B Dynamic Static

n RLS4 12.700 33.338 9.525 4903 2196 0.041

o0 RLS5 15.875 39.688 11.112 7649 3844 0.068

Q RLS6 19.050 47.625 14.288 10277 5334 0.113

: E RLS7 22.225 50.800 14.288 11140 6158 0.122

9] RLS8 25.400 57.150 15.875 14278 7727 0.177
v

m RLS9 28.575 63.500 15.875 15533 9022 0.227

= RLS10 31.750 69.850 17.462 15612 9335 0.300

3°; RLS11 34.925 76.200 17.462 16710 10669 0.350

m RLS12 38.100 82.550 19.050 23300 14278 0.450

(D) RLS13 41.275 88.900 19.050 26124 16239 0.520

g RLS14 44.450 95.250 20.638 28086 18593 0.660

8 RLS15 47.625 101.600 20.638 31302 21182 0.740

@ RLS16 50.800 101.600 20.638 31302 21182 0.700

RLS18 57.150 114.300 22.225 41972 28949 0.970

o RLS20 63.500 127.000 23.812 49739 35225 1.250

8 RLS22 69.850 133.350 23.812 53975 38598 1.360

Q RLS24 76.200 146.050 26.988 58133 42364 1.850

RLS26 82.550 152.400 26.988 67155 49503 1.940

RLS28 88.900 165.100 28.575 76805 57270 2.370

RLS30 95.250 171.450 28.575 87083 65508 2.500

RLS32 101.600 184.150 31.750 98066 74452 3.360

RLS34 107.950 190.500 31.750 85513 72333 4.180

RLS36 114.300 203.200 33.338 103558 84729 4.950

RLS38 120.650 209.550 33.338 102773 85513 5.180

RLS40 127.000 228.600 34.925 108265 94928 6.800

RLS44 139.700 241.300 34.925 112972 104342 7.300

RLS48 152.400 266.700 39.688 138077 133370 10.300

RLS52 165.100 279.400 39.688 137293 135724 10.900

RLS56 177.800 304.800 44.450 158475 164751 14.800

RLS60 190.500 317.500 44,450 165536 180442 15.600
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*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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Single Row

®

Series : RMS

Dimensions in mm Basic Load Ratings
Bearing No. N Wt. (Kg)
d D B Dynamic Static
RMS4 12.700 41.275 15.875 7570 3530 0.104 W
RMS5 15.875 46.038 15.875 9257 4432 0.122 o0
RMS6 19.050 50.800 17.462 11061 5452 0.163 .E
RMS7 22.225 57.150 17.462 14827 7492 0.204 P—
RMS8 25.400 63.500 19.050 16475 9022 0.258 8
RMS9 28.575 71.438 20.638 21339 12003 0.390 m
RMS10 31.750 79.375 22.225 24006 13729 0.470 :
RMS11 34.925 88.900 22.225 29576 17259 0.610 S
RMS12 38.100 95.250 23.812 35774 21260 0.770 m
RMS13 41.275 101.600 23.812 39069 23614 0.900 G>J
RMS14 44.450 107.950 26.988 45973 281670 1.040 o
RMS15 47.625 114.300 26.988 49582 30596 1.220 8
RMS16 50.800 114.300 26.988 49582 30596 1.220 (D
RMS18 57.150 127.000 31.750 57506 36480 1.720
RMS22 69.850 158.750 34.925 83160 54603 2.980 %
RMS24 76.200 177.800 39.688 98066 69352 4.080 5
RMS26 82.550 190.500 39.688 105911 77433 4.260
RMS27 85.725 190.500 39.688 113757 85513 4.880
RMS28 88.900 206.375 44.450 122386 94928 6.650
RMS30 95.250 209.550 44.450 122386 94928 6.700
RMS32 101.600 215.900 44.450 138862 112972 8.100
RMS34 107.950 222.250 44.450 133370 111403 8.850
RMS36 114.300 238.125 50.800 148276 126309 11.500
RMS38 120.650 254.000 50.800 160829 145922 13.300
RMS40 127.000 254.000 50.800 160829 145922 12.900
RMS44 139.700 279.400 50.800 172597 167105 15.600
RMS48 152.400 304.800 57.150 189856 189072 20.900
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Double Row  Sseries: 4200

Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
(75} 4200 10.000 30.000 14.000 8370 4680 19800 0.049
%D 4201 12.000 32.000 14.000 9540 5580 18000 0.053
'E 4202 15.000 35.000 14.000 10710 6750 15300 0.059
9] 4203 17.000 40.000 16.000 13320 8550 13500 0.090
v
m 4204 20.000 47.000 18.000 16020 11250 11700 0.140
: 4205 25.000 52.000 18.000 17100 13140 9900 0.160
3% B
M 4206 30.000 62.000 20.000 23400 18720 8550 0.260 ~ =
(D] 4207 35.000 72.000 23.000 31590 25650 7200 0.400 A
o 4208 40.000 80.000 23.000 33390 29250 6300 0.500 %
8 4209 45.000 85.000 23.000 35100 32400 6030 0.540
@ 4210 50.000 90.000 23.000 36900 36000 5400 0.580
% 4211 55.000 100.000 25.000 40410 39600 5040 0.800
(V)
Q 4212 60.000 110.000 28.000 51480 49500 4770 1.100 g 8
4213 65.000 120.000 31.000 60840 60300 4320 1.450
4214 70.000 125.000 31.000 63180 66150 3870 1.500 y
4215 75.000 130.000 31.000 65520 72000 3600 1.600
4216 80.000 140.000 33.000 72540 81000 3420 2.000 %
4217 85.000 150.000 36.000 84240 91800 3240 2.550
\
4218 90.000 160.000 40.000 100800 109800 3060 3.200
4220 95.000 145.000 18.000 126000 140400 2700 4.700

*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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Double Row  Series: 4300

® Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
4301 12.000 37.000 17.000 11700 7020 16200 0.092 %)
o0
4302 15.000 42.000 17.000 13320 8550 13500 0.120 E
=
4303 17.000 47.000 19.000 17550 11880 11700 0.160 8
4304 20.000 52.000 21.000 21060 14400 10800 0.210 A
—
B 4305 25.000 62.000 24.000 28710 20160 9000 0.340 g
4306 30.000 72.000 27.000 36900 27000 7650 0.500 G>J
% 4307 35.000 80.000 31.000 45630 34200 6750 0.690 8
=
4308 40.000 90.000 33.000 50310 40500 6030 0.950 &)
i
@ 4309 45.000 100.000 36.000 62010 50400 5400 1.250 %

v
2 4310 50.000 110.000 40.000 73710 62550 4770 1.700 =

4311 55.000 120.000 43.000 87750 74700 4500 2.150

4312 60.000 130.000 46.000 100800 88200 4050 2.650

% 4313 65.000 140.000 48.000 108900 95400 3870 3.250

4314 70.000 150.000 51.000 124200 112500 3420 3.950

4315 75.000 160.000 55.000 140400 128700 3240 4.800

*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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Deep Groove Ball Bearings with an outer diameter less than 9 mm are known as Miniature Ball Bearings.
Deep Groove Ball Bearings having an outside diameter more than 9 mm, and bore diameter less than
10 mm are known as Extra Small Ball Bearings.

They are available in a wide range, as defined by the ISO standard plan. These types could also be made to
meet customer's special dimensional requirements, but with some basic design limitations.

Miniature and Extra Small Ball Bearings are

® capable of carrying relatively smaller loads
® suitable for low, medium & high speed applications
 suited for low noise and low torque applications

KG can offer following variants

Miniature and Extra Small Bearings

open basic design types

as Sealed types

as Flange types

with Snap Ring groove

with Snap Ring groove and Snap Ring

with C2, CN, C3, C4 radial clearance

standard precision grade (ISO Grade O - ABEC1) & higher precision grade (ISO Grade 1 - ABEC3)
with extended Inner Ring

pressed Steel and riveted Cage
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KG
Apart from the list of items presented in the following pages, many other special type of KG Miniature

and Extra Small Ball Bearings have been developed to meet specific application requirements. Technical
information for such Bearings, is available on request.

KG standard suffixes for Miniature and Extra Small Ball Bearings

A | Modified internal design.
C2 | Radial internal clearance less than normal.
CN | Normal radial internal clearance. Generally, no special suffix is used in KG Bearings for normal radial
internal clearance.
C3 | Radial internal clearance higher than normal.
C4 | Radial internal clearance higher than C3.
E | Electric motor quality.
G1-G15 | KG internal grease type codes. For details, please contact KG International FZCO.
N | Snap Ring groove in the Outer Ring.
NR | Snap Ring groove in the Outer Ring, with Snap Ring.
P | Plastic Cage.
P5 | Dimensional and running accuracy confirming to ISO class 5.
P6 | Dimensional and running accuracy confirming to ISO class 6.
Q1-Q8 | KG internal reference codes. For details please contact KG International FZCO.
RS | Rubber Seal with Steel sheet reinforcement on one side of the Bearing.
RSL | Double Lip type Rubber Seal sheet with special groove in the Inner Ring, fixed at one side of the
Bearing.
2RS | Rubber Seal with Steel sheet reinforcement on both sides of the Bearing.
2RSL | Double Lip type Rubber Seal with special groove in the Inner Ring, fixed at both sides of the Bearing.
Z | Metallic Shield on one side of the Bearing.
ZZ | Metallic Shields on both sides of the Bearing.
F | Flange on Outer Ring.

Note: Most of the Bearings listed in the following pages of this chapter are available with above suffixes, subject
to design or manufacturing constraints.
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Single Row Flange Type

Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (gms)
d D D, B c Dynamic Static KG
%D FO15M04 1.500 4.000 5.000 1.200 0.400 101 30 108000 0.120
g FO15M05 1.500 5.000 6.500 2.000 0.600 216 62 90000 0.260
. : FO15M06 1.500 6.000 7.500 2.500 0.600 297 89 81000 0.420
< F682 2.000 5.000 6.100 1.500 0.500 169 53 90000 0.190
v
m F2M05 2.000 5.000 6.200 2.000 0.600 169 53 90000 0.210
— F692 2.000 6.000 7.500 2.300 0.600 297 89 81000 0.350
Tc F2M06 2.000 6.000 7.200 2.500 0.600 297 89 81000 0.360 B
8 F2M07 2.000 7.000 8.200 2.500 0.600 346 115 67500 0.490
m — _Q
F602 2.000 7.000 9.500 2.800 0.700 346 115 67500 0.600 ‘
C F68/2.5 2.500 6.000 7.100 1.800 0.500 188 66 72000 0.250 ‘P ]
4;: F69/2.5 2.500 7.000 8.500 2.500 0.700 346 115 67500 0.500 Iy
[_?j F025M08 2.500 8.000 9.200 2.500 0.600 504 161 60300 0.680 ( \D)
= F60/2.5 2.500 9.000 9.500 2.800 0.700 495 157 60300 0.710
g F3M06 3.000 6.000 7.200 2.000 0.600 188 66 72000 0.260 ]
(qe] F683 3.000 7.000 8.100 2.000 0.500 346 116 65700 0.380
(D) F3M08 3.000 8.000 9.200 2.500 0.600 504 161 60300 0.560 a - a
— ES) © ©
B F693 3.000 8.000 9.500 3.000 0.700 504 161 60300 0.710
(q] F3M09 3.000 9.000 10.200 2.500 0.600 576 203 59400 0.840
° E F603 3.000 9.000 10.500 3.000 0.700 576 203 58500 0.930
o p— F623 3.000 10.000 11.500 4.000 1.000 553 203 49500 1.650 @( )5)
E FAMO07 4.000 7.000 8.200 2.000 0.600 283 103 61200 0.300 Y
F4AM08 4.000 8.000 9.200 2.000 0.600 355 126 60300 0.470 Y
F634 4.000 9.000 10.300 2.500 0.600 576 203 54900 0.740
FAM10 4.000 10.000 11.200 3.000 0.600 585 212 49500 1.000
F694 4.000 11.000 12.500 4.000 1.000 643 255 47700 1.800
F604 4.000 12.000 13.500 4.000 1.000 873 324 42300 3.100
F624 4.000 13.000 15.000 5.000 1.000 1170 436 40500 4.100 *Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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Single Row Flange Type

® Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (gms)
KG d D D, B C Dynamic Static

F5M08 5.000 8.000 9200 2000 0600 250 118 56700 0.330 ‘chD
F5M09 5.000 9.000 10200 2500 0.600 391 151 54000 0.600 -
F5M10 5000 10000 11200  3.000  0.600 391 151 52200 1.000 =
F685 5000  11.000 12500  3.000  0.800 643 255 46800 1.300 =
F695 5000 13000 15000 4000  1.000 972 387 45000 2.700 U
F605 5000 14000 16000  5.000  1.000 1197 454 40500 4.200 M
F625 5000 16000 18000 5000  1.000 1557 603 38700 6.200 —
-~ B F6M10 6000 10000  11.200 2500  0.600 445 197 47700 0.650 g
e F6M12 6000 12000 13200  3.000  0.600 643 263 45000 1,500 7

F686 6000 13000 15000 3500  1.000 972 396 43200 2.200
I F696 6000 15000  17.000 5000  1.200 1566 603 42300 4.200 S
— F606 6000 17000 19000  6.000  1.200 2034 756 37800 6.200 +—
F626 6000 19000 22000  6.000  1.500 2358 954 34200 8.700 [.?j
FIM11 7000 11.000 12200 2500  0.600 409 181 45000 0.800 =
® F7M13 7000 13000 14200  3.000  0.600 747 337 43200 1,600 —
F687 7000 14000 16000 3500  1.000 1053 459 40500 2,500 c
A 5 & F607 7000 17000  19.000 5000  1.00 1449 643 37800 5.300 o
8 T T ¢ | F607 7000  19.000 22000  6.000  1.500 2358 954 36000 8.400 35
' F8M12 8000 12000 13200 2500  0.600 481 244 43200 0.820 b=
FeM14 8000 14000 15600 3500  0.800 738 346 40500 2.100 E
F688 8000 16000  18.000 4000  1.000 1125 531 38700 3.400 o=
F698 8000 19000 22000 6000 1500 2016 814 37800 8.200 E

) F608 8000 22000 25000  7.000 1500 2070 1204 34200 12.600

F689 9000  17.000  19.000 4000  1.000 1557 729 36900 6.000

F699 9000 20000 23000  6.000 1500 1908 886 36000 8.800

*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.

‘ CHAPTER 2. MINIATURE AND EXTRA SMALL BEARINGS.indd 5 @ 9/10/2007 2:37:13 PM



Single Row

Dimensions in mm Basic Load Ratings ®
Bearing No. RPM* Wt. (gms)
d D B Dynamic  Static
%D 015M04 1.500 4.000 1.200 101 30 108000 0.100
=
° z 015M05 1.500 5.000 2.000 216 62 90000 0.220
]
v 015M06 1.500 6.000 2.500 297 89 81000 0.350
M
: 682 2.000 5.000 1.500 169 53 90000 0.150
c
8 2M05 2.000 5.000 2.000 169 53 90000 0.170 B
wn - "
692 2.000 6.000 2.300 297 89 81000 0.250
(40 4 A
P
~+~ 2MO06 2.000 6.000 2.500 297 89 81000 0.300
P<
U—] 2M07 2.000 7.000 2.500 346 115 67500 0.450 L
o [
:} 602 2.000 7.000 2.800 346 115 67500 0.500
3]
(D) 68/2.5 2.500 6.000 1.800 188 66 72000 0.200 Q - o
— © ©
B 69/2.5 2.500 7.000 2.500 346 115 67500 0.400
T ]
'E 025M08 2.500 8.000 2.500 504 161 60300 0.550
o p—
E 60/2.5 2.500 8.000 2.800 495 157 60300 0.600 @
3M06 3.000 6.000 2.000 188 66 72000 0.200 X J
683 3.000 7.000 2.000 346 116 65700 0.320
3M08 3.000 8.000 2.500 504 161 60300 0.500
693 3.000 8.000 3.000 504 161 60300 0.600 *Note:
® Mentioned speed ratings are with oil lubrication.
634 3.000 9.000 2500 576 203 59400 0.750 !:orlgrease lubrication, please use 75% of the
indicated values.
3M09 3.000 9.000 3.000 576 203 58500 0.800
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Single Row

® Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (gms)
d D B Dynamic  Static
603 3.000 10.000 4.000 553 203 49500 1.400 g?o

=
623 3.000 13.000 5.000 1170 436 45000 3.000 0 :
9]
633 4.000 7.000 2.000 283 103 61200 0.240 (V]
a8
4M07 4.000 8.000 2.000 355 126 60300 0.400 :
C
B 4M08 4.000 9.000 2.500 576 203 54900 0.650 S
- " n

684 4.000 10.000 3.000 585 212 49500 0.900
] / 3]
4M10 4.000 11.000 4.000 643 255 47700 1.600 E
694 4.000 12.000 4.000 873 324 42300 2.800 F-T-l
o
@ 604 4.000 13.000 5.000 1170 436 40500 3.800 g
3]
@] - ° 624 4.000 16.000 5.000 1566 603 38700 5.000 D)}
© © baef
5M08 5.000 8.000 2.000 250 118 56700 0.250 B
v C
5M09 5.000 9.000 2.500 391 151 54000 0.550 * E
o p—
5M10 5.000 10.000 3.000 391 151 52200 0.900 E

X 685 5.000 11.000 3.000 643 255 46800 1.200

695 5.000 13.000 4.000 972 387 45000 2.400

605 5.000 14.000 5.000 1197 454 40500 4.000

*Note: 625 5.000 16.000 5.000 1557 603 38700 6.000

® Mentioned speed ratings are with oil lubrication.
for.grease lubrication, please use 75% of the 635 5.000 19.000 6.000 2358 954 34200 9.000
indicated values.
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Single Row

Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (gms)
d D B Dynamic Static KG
%D 6M10 6.000 10.000 2.500 445 197 47700 0.550
g 6M12 6.000 12.000 3.000 643 263 45000 1.300
O z 686 6.000 13.000 3.500 972 396 43200 1.900
(qe]
(V] 696 6.000 15.000 5.000 1566 603 42300 3.900
m 606 6.000 17.000 6.000 2034 756 37800 6.000
: 626 6.000 19.000 6.000 2358 954 34200 8.000
fqo] 636 6.000 22.000 7.000 2970 1224 30600 13.000
C/S) 7M11 7.000 11.000 2.500 409 181 45000 0.700 ~ B -
™13 7.000 13.000 3.000 747 337 43200 1.500
S 687 7.000 14.000 3.500 1053 459 40500 2,000 ( )
+~ 697 7.000 17.000 5.000 1449 643 37800 4.800
z @y
U—] 607 7.000 19.000 6.000 2358 954 36000 8.000 L
o) 627 7.000 22.000 7.000 2970 1224 32400 12.000 \
Q 637 7.000 26.000 9.000 3600 1422 27000 24.000
(qv]
(D) 8M12 8.000 12.000 2.200 481 244 43200 0.700 g - g
— 8M14 8.000 14.000 3.500 738 346 40500 1.900
B 688 8.000 16.000 4.000 1125 531 38700 3.000
.S 698 8.000 19.000 6.000 2016 814 37800 7.200 i
o S 608 8.000 22.000 7.000 2970 1224 34200 12.000
E 628 8.000 24.000 8.000 3015 1269 30600 17.000
638 8.000 28.000 9.000 4095 1773 25200 27.000 L )
689 9.000 17.000 4.000 1557 729 36900 5.800
699 9.000 20.000 6.000 1908 886 36000 7.700
609 9.000 24.000 7.000 3015 1269 32400 16.000
629 9.000 26.000 8.000 4095 1773 28800 20.000
639 9.000 30.000 10.000 4590 2151 23400 34.000

*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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Single Row

® Dimensions in mm Basic Load Ratings
K Bearing No. N RPM* Wt. (gms)
d D B Dynamic Static
R1-4 1984 6.350 2.380 251 80 71100 0.350 20

R133 2.380 4.762 1.588 112 38 76500 0.120 g
o
P
R1-5 2.380 7.938 2.779 387 137 59400 0.690 [qvf
(V]
R144 3.175 6.356 2.380 256 86 63000 0.270 m
R2-5 3.175 7.938 2.779 504 162 56700 0.610 :
(qe]
B R2-6 3.175 9.525 2.779 576 202 52200 0.880 8
B - )

R2 3.175 9.525 3.967 576 202 52200 1.300
[ ( R2A 3.175 12.700 4.366 1035 355 45900 2.500 S
-
R155 3.967 7.938 2.779 301 120 54000 0.540 ><
a8
R156 4.762 7.938 2.779 355 129 52200 0.440 =
@ R166 4.762 9.525 3.175 639 241 49500 0.800 Q
(qo]
@) - 1o R3 4,762 12.700 3.967 1179 441 43200 2.200 (D]
Sy 4 e
R168 6.350 9.525 3.175 241 122 45900 0.600 B
v R188 6.350 12.700 3.175 747 333 41400 1.600 S
R4 6.350 15.875 4.978 1332 553 38700 4.400 §

R4A 6.350 19.050 5.566 2016 796 36000 7.000

X R1810 7.938 12.700 3.967 481 244 43200 1.700

R6 9.525 22.225 5.566 3015 1269 34200 9.000

*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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Angular ContactBall Bearings




®

Angular Contact Ball Bearings are similar to Deep Groove Ball Bearings, however they can sustain
combined radial & axial loads, because the line of contact between the Balls & Raceway is at an angle in
the radial plane.

There are three standard contact angle classifications for Single Row Angular Contact Ball Bearings. These
have been explained under * Design and Features of Rolling Contact Bearings” section of this handbook.

Single Row Angular Contact Ball Bearings can also be used as a combination of two or more units as
Back-to-Back (BTB), Face-to-Face (FTF) or Tandem (TD) configurations.

Angular Contact Ball Bearings

Angular Contact Ball Bearings are

® capable of carrying both axial and radial loads
® suitable for low, medium & high speed applications

KG can offer following variants

open basic design type Single and Double Row Angular Contact Ball Bearings

as Sealed types

with Snap Ring groove

with Snap Ring groove and Snap Ring

standard precision grade (SO Grade 0 -ABEC1) for Single and Double Row Angular Contact

Ball Bearings

e standard as well as higher grade (P5 & P4) for Single Row Angular Contact Ball Bearings
used in combination

® pressed Steel, Nylon Fiber and Brass Cage

CHAPTER 3. ANGULAR CONTACT BALL BEARINGS.indd 2 @‘
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KG standard suffixes for Angular Contact Ball Bearings

Contact angle of 30 degrees.

Contact angle of 40 degrees.

Contact angle of 15 degrees.

Fiber Cage

KG internal grease type codes. For details, please contact KG International FZCO.
Machined brass Cage.

Snap Ring groove in the Outer Ring.

Snap Ring groove in the Outer Ring, with Snap Ring.

Nylon Cage (for open types)

Dimensional and running accuracy confirming to ISO class 4.

Dimensional and running accuracy confirming to ISO class 5.

Dimensional and running accuracy confirming to ISO class 6.

KG internal reference codes. For details please contact KG International FZCO.
Rubber Seal with Steel sheet reinforcement on one side of the Bearing.
Rubber Seal with Steel sheet reinforcement on both sides of the Bearing.
Metallic Shield on one side of the Bearing.

Metallic Shields on both sides of the Bearing.

KG®

Note: Most of the Bearings listed in the following pages of this chapter are available with above suffixes, subject

to design or manufacturing constraints.
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Double Row  Series: 32
Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (Kg) K
d D B Dynamic Static
.go 3200 10.000 30.000 14.300 7560 5850 17100 0.051
= 3201 12.000 32.000 15.900 7605 6030 15300 0.060
©
E 3202 15.000 35.000 15.900 9990 8145 13500 0.069
()] 3203 17.000 40.000 17.500 12780 10620 11700 0.099
M
— 3204 20.000 47.000 20.600 15750 13680 10800 0.166
TU 3205 25.000 52.000 20.600 17370 16560 8820 0.183
M B
3206 30.000 62.000 23.800 24930 24660 7560 0.303 - -
-45 3207 35.000 72.000 27.000 33750 34200 6660 0.458
S 3208 40.000 80.000 30.200 36450 40500 5940 0.627
< 3209 45.000 85.000 30.200 41850 46800 5310 0.678
o
o 3210 50.000 90.000 30.200 47250 54000 4770 0.698
g 3211 55.000 100.000 33.300 59400 68850 4410 1.070
P
] 3212 60.000 110.000 36.500 63450 79200 4050 1.340 % g
%D 3213 65.000 120.000 38.100 70200 89100 3780 1.680
< 3214 70.000 125.000 39.700 77400 99000 3510 1.840
3215 75.000 130.000 41.300 84600 109800 3240 2.010
3216 80.000 140.000 44.400 93600 117900 3060 2.710
3217 85.000 150.000 49.200 108900 139500 2880 3.480
3218 90.000 160.000 52.400 121500 153000 2700 4.240
3219 95.000 170.000 55.600 129600 165600 2520 5.100
3220 100.000 180.000 60.300 170100 210600 2430 5.880
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® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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Double Row  Series: 33

® Dimensions in mm Basic Load Ratings
K Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
3300 10.000 32.000 19.000 7800 3200 10000 0.058 ‘g)D

3301 12.000 37.000 19.000 9000 5100 12000 0.063 (-]
o p—
3302 15.000 42.000 19.000 12780 10620 11700 0.127 E
3303 17.000 47.000 22.200 15750 13500 10800 0.185 v
M
3304 20.000 52.000 22.200 18990 16740 9900 0.221 p—
3305 25.000 62.000 25.400 26460 24120 8010 0.354 Tg
B an)

- - 3306 30.000 72.000 30.200 35100 32850 6840 0.558
y 3307 35.000 80.000 34.900 44550 42750 5940 0.756 45‘
(qv]
3308 40.000 90.000 36.500 49050 51750 5310 1.030 +
3309 45.000 100.000 39.700 60750 65250 4770 1.370 g
3310 50.000 110.000 44.400 73350 80550 4320 1.980 o
@ 3311 55.000 120.000 49.200 86850 97200 3960 2.420 E
m—
% g 3312 60.000 130.000 54.000 101700 115200 3600 3.070 )

3313 65.000 140.000 58.700 117900 135000 3330 3.900 %D

3314 70.000 150.000 63.500 137700 151200 3150 5.200 <‘:

' 3315 75.000 160.000 68.300 154980 171900 2880 6.300

3316 80.000 170.000 68.300 163800 140400 3240 6.800

3317 85.000 180.000 73.000 175500 158480 3060 8.300

Y

3318 90.000 190.000 73.000 175500 162000 2880 9.250

3319 95.000 200.000 77.800 202500 194400 2700 11.000

3320 100.000 215.000 82.600 229500 229500 2520 13.500

*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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Double Row  Sseries: 52
Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static

.go 5200 10.000 30.000 14.300 6255 3420 17100 0.049

= 5201 12.000 52.000 15.900 8235 4545 15300 0.057
©

g 5202 15.000 35.000 15.900 9000 5445 13500 0.064

(] 5203 17.000 40.000 17.500 11520 7110 11700 0.096
M

— 5204 20.000 47.000 20.600 17100 10890 10800 0.153

TU 5205 25.000 52.000 20.600 18540 12870 8820 0.175
M

5206 30.000 62.000 23.800 25740 18360 7560 0.286

-45 5207 35.000 72.000 27.000 34200 25020 6660 0.436

S 5208 40.000 80.000 30.200 38250 29250 5940 0.590

< 5209 45.000 85.000 30.200 43200 33300 5310 0.640
o

o 5210 50.000 90.000 30.200 45900 37800 4770 0.689

g 5211 55.000 100.000 33.300 56700 47700 4410 0.986
e

] 5212 60.000 110.000 36.500 64350 52650 4050 1.270

'&D 5213 65.000 120.000 38.100 75150 65250 3780 1.570

< 5214 70.000 125.000 39.700 81450 71550 3510 1.800

5215 75.000 130.000 41.300 81000 72450 3240 1.900

5216 80.000 140.000 44.400 95400 85950 3060 2.390

5217 85.000 150.000 49.200 100800 95400 2880 3.060

5218 90.000 160.000 54.400 126000 116100 2700 3.730

5219 95.000 170.000 55.600 143100 133200 2520 4.860

5220 100.000 180.000 60.300 160200 150300 2430 5.940
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*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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*Note:
® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the

indicated values.
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Double Row  Series: 53
Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
5303 17.000 47.000 22.200 18360 10890 10800 0.181 ‘g)D
<
5304 20.000 52.000 22.200 18540 11430 9900 0.217 . 3:
(9]
5305 25.000 62.000 25.400 27450 18450 8010 0.362 (]
M
5306 30.000 72.000 30.200 35550 24750 6840 0.553 —
(qv]
5307 35.000 80.000 34.900 44550 31500 5940 0.766 a'n)
5308 40.000 90.000 36.500 54450 39600 5310 1.010 -45‘
(qv]
5309 45.000 100.000 39.700 65250 48600 4770 1.340 -EJ
5310 50.000 110.000 44.400 76950 58050 4320 1.810 o
o
5311 55.000 120.000 49.200 95400 73800 3960 2.320 E
P
5312 60.000 130.000 54.000 109800 85950 3600 3.050 )
‘o0
5313 65.000 140.000 58.700 124200 98100 3330 3.960 é
5314 70.000 150.000 63.500 139500 112500 3150 4.740
5315 75.000 160.000 68.300 151200 126900 2880 5.650
5316 80.000 170.000 68.300 172800 150300 3600 6.810
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Single Row

Series: 70

Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
%D 7000 10.000 26.000 8.000 4185 1863 35100 0.023
= 7001 12.000 28.000 8.000 4545 2214 31500 0.025
. E 7002 15.000 32.000 9.000 5220 2835 27900 0.035
8 7003 17.000 35.000 10.000 6435 3465 25200 0.046
M 7004 20.000 42.000 12.000 8730 5040 22500 0.080
— 7005 25.000 47.000 12.000 9630 6165 18900 0.093
r—
g 7006 30.000 55.000 13.000 12510 8505 16200 0.135
7007 35.000 62.000 14.000 15750 11340 14400 0.180
451 7008 40.000 68.000 15.000 16920 13140 12600 0.222
8 7009 45.000 75.000 16.000 20070 15930 11700 0.282
< 7010 50.000 80.000 16.000 21330 18090 9900 0.306
o 7011 55.000 90.000 18.000 27900 23670 9900 0.447
o
— 7012 60.000 95.000 18.000 28800 25290 8640 0.478
ﬂ 7013 65.000 100.000 18.000 30150 28350 8100 0.509
] 7014 70.000 110.000 20.000 38250 35550 7470 0.705
fol0)
< 7015 75.000 115.000 20.000 39150 37350 7020 0.745
< 7016 80.000 125.000 22.000 48150 45450 6570 0.994
7017 85.000 130.000 22.000 49050 48150 6210 1.040
7018 90.000 140.000 24.000 58500 57150 5850 1.350
7019 95.000 145.000 24.000 60300 60300 5490 1.410
7020 100.000 150.000 24.000 61650 63450 5220 1.470
7022 110.000 170.000 28.000 82800 83700 4770 2.300
7024 120.000 180.000 28.000 84150 88650 4320 2.470
7026 130.000 200.000 33.000 105300 112500 3960 3.730
7028 140.000 210.000 33.000 108000 119700 3690 3.960
7030 150.000 225.000 35.000 123300 138600 3420 4.820
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*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the

indicated values.
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Single Row Series: 12

® Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
KG d D B Dynamic Static
7200 10.000 30.000 9.000 4905 2466 33300 0.029 ‘g)D
7201 12.000 32.000 10.000 6435 3140 29700 0.035 =
7202 15.000 35.000 11.000 8145 4230 26100 0.046 =
7203 17.000 40.000 12.000 10800 5940 23400 0.064 8
7204 20.000 47.000 14.000 13050 7560 20700 0.100 M
7205 25.000 52.000 15.000 14580 9270 17100 0.125 —
B 7206 30.000 62.000 16.000 20250 13320 14400 0.193 Eg
-2 7207 35.000 72.000 17.000 26730 18090 12600 0.281
7208 40.000 80.000 18.000 31950 22590 11700 0.355 +
N s
7209 45.000 85.000 19.000 35550 25830 10800 0.404 +
7210 50.000 90.000 20.000 37350 28350 9000 0.457 g
7211 55.000 100.000 21.000 45900 35550 8550 0.600 o
‘ o
@ 7212 60.000 110.000 22.000 55350 44100 7920 0.765 —
7213 65.000 120.000 23.000 63450 52200 7290 0.962 ,LU
) ° 7214 70.000 125.000 24.000 68850 57150 6840 1.090 o)
< - hSS ‘QD
7215 75.000 130.000 25.000 71100 61650 6390 1170 S
7216 80.000 140.000 26.000 80100 68400 5940 1.390 <
L 7217 85.000 150.000 28.000 89550 79650 5580 1.780
7218 90.000 160.000 30.000 106200 92700 5310 2.180
7219 95.000 170.000 32.000 119700 106200 4950 2.670
v ) 7220 100.000 180.000 34.000 129600 113400 4680 3.200
7221 105.000 190.000 36.000 141300 127800 4500 3.790
7222 110.000 200.000 38.000 153000 142200 4230 4.450
7224 120.000 215.000 40.000 164700 159300 3870 6.260
*Note: 7226 130.000 230.000 40.000 176400 178200 3600 7.150
¢ Mentioned speed ratings are with oil lubrication. 7228 140.000 250.000 42,000 182700 193500 3240 8.780
f:gif;‘zzzevg“llu’::_a“‘)”' please use 7500 of the 7230 150.000 270.000 45.000 208800 233100 3060 11.000
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Single Row

Series: 13

Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static

%D 7300 10.000 35.000 11.000 9090 4455 30600 0.040

= 7301 12.000 37.000 12.000 10080 4725 27000 0.044

E 7302 15.000 42.000 13.000 12150 6480 23400 0.055

8 7303 17.000 47.000 14.000 14310 7785 21600 0.107

M 7304 20.000 52.000 15.000 16830 9360 18900 0.138

— 7305 25.000 62.000 17.000 23760 14220 15300 0.230
r—

g 7306 30.000 72.000 19.000 30150 20070 13500 0.345

7307 35.000 80.000 21.000 36000 23670 11700 0.462

-451 7308 40.000 90.000 23.000 44100 29700 10800 0.625

8 7309 45.000 100.000 25.000 57150 39150 9000 0.837

< 7310 50.000 110.000 27.000 66600 46800 8460 1.090

o 7311 55.000 120.000 29.000 77400 55350 7740 1.390
o

— 7312 60.000 130.000 31.000 88200 64350 7110 1.740

ﬂ 7313 65.000 140.000 33.000 99900 73800 6570 2.110

] 7314 70.000 150.000 35.000 112500 84150 6120 2.560

fol0)

< 7315 75.000 160.000 37.000 122400 95400 5670 3.070

< 7316 80.000 170.000 39.000 132300 107100 5310 3.650

7317 85.000 180.000 41.000 143100 119700 5040 4.340

7318 90.000 190.000 43.000 153900 132300 4770 5.060

7319 95.000 200.000 45.000 164700 145800 4500 5.890

7320 100.000 215.000 47.000 186300 117300 4230 7.180

7321 105.000 225.000 48.000 198000 189000 4050 8.200

7322 110.000 240.000 50.000 221400 221400 3870 9.600

7324 120.000 260.000 55.000 221400 226800 3510 14.700

7326 130.000 280.000 58.000 245700 263700 3240 17.600

7328 140.000 300.000 62.000 270000 301500 2970 21.500

7330 150.000 320.000 65.000 297000 342000 2790 25.100
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*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the

indicated values.
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Single Row Series: 19

® Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
KG d D B Dynamic Static
7905 25.000 42.000 9.000 6435 4455 19800 0.050 bmo

7906 30.000 47.000 9.000 6795 5175 17100 0.058 g
o p—
7907 35.000 55.000 10.000 10800 7965 15300 0.088 E
7908 40.000 62.000 12.000 11430 9180 13500 0.130 v
M
7909 45.000 68.000 12.000 14130 11610 12600 0.150 :
7910 50.000 72.000 12.000 14940 13050 10800 0.157 (q]
B M

I EE—— 7911 55.000 80.000 13.000 15570 14490 9900 0.214
7912 60.000 85.000 13.000 16290 15660 9000 0.230 "a
I B 9]
7913 65.000 90.000 13.000 16470 16200 8640 0.245 +
7914 70.000 100.000 16.000 23580 23580 8100 0.397 g
N o

J 7915 75.000 105.000 16.000 23850 24390 7560 0.420
@ 7916 80.000 110.000 16.000 24210 25200 7020 0.444 g
P
g ~ 8 7917 85.000 120.000 18.000 32400 34200 6660 0.628 5

7918 90.000 125.000 18.000 32850 35550 6300 0.658 %D

7919 95.000 130.000 18.000 33300 36450 5940 0.688 <

P Y 7920 100.000 140.000 20.000 43200 47250 5580 0.934

7921 105.000 145.000 20.000 43650 49050 5310 0.972

7922 110.000 150.000 20.000 44550 50400 5130 1.010

L B NS

7924 120.000 165.000 22.000 54900 62550 4680 1.660

7926 130.000 180.000 24.000 67500 78750 4230 1.820

7928 140.000 190.000 24.000 67950 81000 3960 1.940

7930 150.000 210.000 28.000 87750 105300 3690 2.960

*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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Series : QJZOO

Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (Kg) K
d D B Dynamic Static
.go QJ203 17.000 40.000 12.000 14310 9540 17100 0.082
=) QJ205 25.000 52.000 15.000 22590 18000 12600 0.160
©
g QJ206 30.000 62.000 16.000 31590 25650 10800 0.240
(D} QJ207 35.000 72.000 17.000 41580 35100 9000 0.350
M
— QJ208 40.000 80.000 18.000 47430 40500 8100 0.450
TU QJ209 45.000 85.000 19.000 52650 45900 7650 0.520
M B
QJ210 50.000 90.000 20.000 55620 50400 6750 0.590 - -
4; QJ211 55.000 100.000 21.000 71370 68850 6300 0.770 .
S QJ212 60.000 110.000 22.000 83070 77850 5670 0.990
< QJ213 65.000 120.000 23.000 93600 93600 5040 1.200
o Y
o QJ214 70.000 125.000 24.000 102600 102600 5040 1.300
g QJ215 75.000 130.000 25.000 105300 109800 4770 1.450
P
] QJ216 80.000 140.000 26.000 124200 131400 4320 1.850 % g
'%D QJ217 85.000 150.000 28.000 133200 144000 4050 2.250
< QJ218 90.000 160.000 30.000 156600 167400 3870 2.750
QJ219 95.000 170.000 32.000 179100 190800 3600 3.350
QJ220 100.000 180.000 34.000 202500 216000 3420 4.050
QJ222 110.000 200.000 38.000 238500 274500 3060 5.600
Y
QJ224 120.000 215.000 40.000 257400 306000 2880 6.950
QJ226 130.000 230.000 40.000 266400 328500 2520 7.750
QJ228 140.000 250.000 42.000 292500 396000 2340 9.850
QJ230 150.000 270.000 45.000 304200 418500 2160 12.500

*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.

‘ CHAPTER 3. ANGULAR CONTACT BALL BEARINGS.indd 13

Series : QJ300

Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
QJ303 17.000 47.000 14.000 21060 13500 15300 0.140 ‘g)D
QJ304 20.000 52.000 15.000 26640 18000 13500 0.180 (-]
o
QJ306 30.000 72.000 19.000 44460 35100 9000 0.420 E
QJ307 35.000 80.000 21.000 53280 41850 8550 0.570 v
M
QJ308 40.000 90.000 23.000 64350 52650 7650 0.780 —
QJ309 45.000 100.000 25.000 84240 68850 6750 1.050 Tg
M
QJ310 50.000 110.000 27.000 99900 82350 6030 1.350
QJ311 55.000 120.000 29.000 114300 97200 5400 1.750 '45‘
(qv]
QJ312 60.000 130.000 31.000 131400 112500 5040 2.150 +
QJ313 65.000 140.000 33.000 148500 131400 4770 2.700 g
QJ314 70.000 150.000 35.000 167400 149400 4320 3.150 o
QJ315 75.000 160.000 37.000 179100 167400 4050 3.900 E
e
QJ316 80.000 170.000 39.000 194400 187200 3870 4.600 )
QJ317 85.000 180.000 41.000 210600 212400 3600 5.450 %D
QJ318 90.000 190.000 43.000 238500 256500 3420 6.450 <‘:
QJ319 95.000 200.000 45.000 257400 283500 3240 7.450
QJ320 100.000 215.000 47.000 276300 306000 3060 9.300
QJ322 110.000 240.000 50.000 327600 387000 2700 12.500
QJ324 120.000 260.000 55.000 351000 441000 2520 16.000
QJ326 130.000 280.000 58.000 380700 504000 2340 19.500
QJ328 140.000 300.000 62.000 421200 576000 2160 24.000
QJ330 150.000 320.000 65.000 444600 639000 1980 29.000
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series:E - EA-BO -L-M

®

i Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
%D E4 4.000 16.000 5.000 1485 259 36000 0.005
= E5 5.000 16.000 5.000 1485 259 36000 0.004
oy
E E6 6.000 21.000 7.000 2241 400 32400 0.011
V] E7 7.000 22.000 7.000 2241 400 32400 0.013
M
— E8 8.000 24.000 7.000 3105 585 30600 0.014
‘?‘U E9 9.000 28.000 8.000 4095 418 27000 0.022
/M E10 10.000 28.000 8.000 409
I d d 5 418 27000 0.021
-4; E11 11.000 32.000 7.000 3960 760 23400 0.029
S E12 12.000 32.000 7.000 3960 760 23400 0.028
(- E13 13.000 30.000 7.000 3960 760 23400 0.021
o
o E15 15.000 35.000 8.000 5220 1035 19800 0.034
g BO15 15.000 40.000 10.000 6660 1350 18000 0.055
P
] L17 17.000 40.000 10.000 6660 1350 18000 0.051
a0 B0O17 17.000 44.000 11.000 6615 1350 17100 0.080
S
< E19 19.000 40.000 9.000 4545 927 18000 0.049
E20 20.000 47.000 12.000 9900 2142 15300 0.089
L20 20.000 47.000 14.000 9900 2142 15300 0.101
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*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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The Inner Ring of Self-aligning Bearings has two Raceways, and Outer Ring has one spherical Raceway with
its center at the axis of Bearing. These Bearings have a self-aligning character, hence the name.

These Bearings are suitable for applications where small deflection of shaft may occur in usage.

Self-aligning Ball Bearings are

Self-aligning Ball Bearings

® capable of carrying radial loads, but they are not suitable for axial loads
® suitable for low or medium speed applications only

KG can offer following variants

open basic design type

Straight Bore and Tapered Bore type

Sealed type

with C2, CN, C3, radial clearance

with extended Inner Ring

pressed Steel, machined Brass or Nylon Cage

KG also offers as a set, Tapered Bore Self-aligning Ball Bearings with Adapter Sleeves.

CHAPTER 4 SELF -ALIGNING BALL BEARNGS.indd 2 @»
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C2
CN

3
G1-G15

P5
Q1-Q1

2RS

KG@;

KG standard suffixes for Self-aligning Ball Bearings

Radial internal clearance less than normal.

Normal radial internal clearance. Generally, no special suffix is used in KG Bearings for normal radial
internal clearance.

Radial internal clearance higher than normal.

KG internal grease type codes. For details, please contact KG International FZCO.
Tapered Bore, with taper of 1:12.

Machined Brass Cage.

Nylon Cage.

Dimensional and running accuracy confirming to I1SO class 5.

KG internal reference codes. For details please contact KG International FZCO.
Rubber Seal with Steel sheet reinforcement on one sides of the Bearing.

Rubber Seal with Steel sheet reinforcement on both sides of the Bearing.

Note: Most of the Bearings listed in the following pages of this chapter are available with above suffixes, subject
to design or manufacturing constraints.
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Double Row  Series: 12
Dimensions in mm Basic Load Ratings
Bearing No. RPM* Wt. (Kg)
d D B Dynamic Static
.g)o 125 5.000 19.000 6.000 1870 360 32000 0.010
~ 126 6.000 19.000 6.000 1870 360 32000 0.010
o p— 127 7.000 22.000 7.000 1980 420 30000 0.015
g 108 8.000 22.000 7.000 1980 420 30000 0.015
(D) 129 9.000 26.000 8.000 2900 610 27000 0.024
M
— 1200 10.000 30.000 9.000 4950 1071 21600 0.033
TU 1201 12.000 32.000 10.000 5040 1143 19800 0.040
m 1202 15.000 35.000 11.000 6705 1575 17100 0.049
jely) 1203 17.000 40.000 12.000 7110 1809 15300 0.072
S 1204 20.000 47.000 14.000 8910 2349 13500 0.116
() 1205 25.000 52.000 15.000 10890 2970 11700 0.138
fe!0)
e 1206 30.000 62.000 16.000 14040 4185 9900 0.217
CF 1207 35.000 72.000 17.000 14220 4590 8460 0.317
G 1208 40.000 80.000 18.000 17370 5895 7560 0.414
P
v
W 1209 45.000 85.000 19.000 19710 6615 6750 0.457
1210 50.000 90.000 20.000 20430 7290 6120 0.515
1211 55.000 100.000 21.000 24120 9000 5580 0.692
1212 60.000 110.000 22.000 27000 10350 5220 0.879
1213 65.000 120.000 23.000 27900 11250 4770 1.130
1214 70.000 125.000 24.000 31050 12420 4410 1.240
1215 75.000 130.000 25.000 35100 14131 4140 1.330
1216 80.000 140.000 26.000 36000 15300 3870 1.650
1217 85.000 150.000 28.000 44100 18720 3690 2.060
1218 90.000 160.000 30.000 51300 21150 3420 2.510
1219 95.000 170.000 32.000 57600 24390 3240 3.100
1220 100.000 180.000 34.000 62100 26730 3060 3.700
1221 105.000 190.000 36.000 67050 29250 2970 4.340
1222 110.000 200.000 38.000 72450 31950 2790 5.150
1224 120.000 215.000 40.000 89200 39800 2200 6.630

CHAPTER 4 SELF -ALIGNING BALL BEARNGS.indd 4

»D

¢d

*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the

indicated values.
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*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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Double Row  Series: 13
Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
1300 10.000 35.000 11.000 6525 1458 18900 0.058 ‘8.)
1301 12.000 37.000 12.000 8505 1944 16200 0.065 =
oy
1302 15.000 42.000 13.000 8595 2070 14400 0.092 E
1303 17.000 47.000 14.000 11250 2880 12600 0.128 v
M
1304 20.000 52.000 15.000 11160 3015 11700 0.160 —
1305 25.000 62.000 17.000 16200 4500 9900 0.255 TU
M
1306 30.000 72.000 19.000 19170 5670 8190 0.383 °0
1307 35.000 80.000 21.000 22590 7065 7200 0.500 =
or—
1308 40.000 90.000 23.000 26640 8730 6300 0.709 =
1309 45.000 100.000 25.000 34200 11430 5670 0.953 ED
|
1310 50.000 110.000 27.000 39150 12690 5220 1.200 CF
1311 55.000 120.000 29.000 46350 16110 4680 1.580 9_—:
v
1312 60.000 130.000 31.000 51300 18720 4320 1.960 9]
1313 65.000 140.000 33.000 55800 20610 4050 2.420
1314 70.000 150.000 35.000 67050 24930 3780 2.990
1315 75.000 160.000 37.000 71550 27000 3510 3.550
1316 80.000 170.000 39.000 79650 29700 3240 4.170
1317 85.000 180.000 41.000 87750 34200 3060 4.960
1318 90.000 190.000 43.000 104400 40050 2880 5.780
1319 95.000 200.000 45.000 118800 45900 2700 6.690
1320 100.000 215.000 47.000 128700 51750 2610 8.300
1321 105.000 225.000 49.000 140400 58050 2430 10.000
1322 110.000 240.000 50.000 147600 64350 2340 11.800
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Double Row  Series: 22
Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static

%JD 2200 10.000 30.000 14.000 6570 1431 20700 0.047

~ 2201 12.000 32.000 14.000 6840 1557 18000 0.051
o p—{

S 2202 15.000 35.000 14.000 6930 1665 16200 0.060

(D) 2203 17.000 40.000 16.000 8820 2169 14400 0.088
M

S 2204 20.000 47.000 18.000 11340 2970 12600 0.140

TU 2205 25.000 52.000 18.000 11070 3105 10800 0.157
M

2206 30.000 62.000 20.000 13680 4050 9000 0.256

%0 2207 35.000 72.000 23.000 19350 5940 7920 0.392
=

() 2208 40.000 80.000 23.000 20070 6615 7110 0.493

o0 2209 45.000 85.000 23.000 20880 7335 6390 0.540
e

CF 2210 50.000 90.000 23.000 20880 7605 5760 0.583

(S 2211 55.000 100.000 25.000 23850 8910 5220 0.787
—
)

W 2212 60.000 110.000 28.000 30600 11340 4860 1.080

2213 65.000 120.000 31.000 39150 14760 4500 1.440

2214 70.000 125.000 31.000 39600 15390 4140 1.520

2215 75.000 130.000 31.000 400500 16020 3870 1.580

2216 80.000 140.000 33.000 43650 17910 3600 1.990

2217 85.000 150.000 36.000 52200 21240 3420 2.540

2218 90.000 160.000 40.000 63000 25830 3240 3.190

2219 95.000 170.000 43.000 75150 31050 3060 3.890

2220 100.000 180.000 46.000 84600 34650 2880 4.650
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® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the

indicated values.
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Double Row  Series: 23

Dimensions in mm Basic Load Ratings
K Bearing No. N RPM* Wt. (Kg)
d D B Dynamic __ Static
2300 10.000 35.000 17.000 9090 1935 18000 0.083 :go
2301 12.000 37.000 17.000 10620 2439 15300 0.091 g
o p—
2302 15.000 42.000 17.000 10800 2610 13500 0.114 E
2303 17.000 47.000 19.000 12960 3195 12600 0.156 (V)]
M
2304 20.000 52.000 21.000 16290 3663 10800 0.206 P
2305 25.000 62.000 24.000 21960 5940 9000 0.334 TU
M
<L> 2306 30.000 72.000 27.000 28350 7875 7650 0.496
2307 35.000 80.000 31.000 35550 10170 6660 0.671 an
N =
@ 2308 40.000 90.000 33.000 40500 12150 5940 0.918 =)
2309 45.000 100.000 36.000 48600 15030 5310 1.230 :EP
— T
A 2310 50.000 110.000 40.000 58050 18180 4860 1.630 I
@ 2311 55.000 120.000 43.000 67950 21600 4410 2.100 Ll‘_—:
)
m) L | © 2312 60.000 130.000 46.000 78300 25380 4050 2.590 )]
© © 2313 65.000 140.000 48.000 86400 29250 3780 3.200
2314 70.000 150.000 51.000 98100 33750 3510 3.920
Y 2315 75.000 160.000 55.000 110700 38700 3240 4.780
e N
2316 80.000 170.000 58.000 115200 40500 3060 5.650
2317 85.000 180.000 60.000 126000 46350 2880 6.550
_ \ J
2318 90.000 190.000 64.000 136800 51750 2700 7.750
2319 95.000 200.000 67.000 148500 58050 2520 9.050
2320 100.000 215.000 73.000 172800 71100 2430 11.500

*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.
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Cylindrical R@ller Bearings




®

As the name implies, these Bearings have Cylindrical Rollers as Rolling Elements. They form a line contact
with the Raceway of Inner and Outer Ring. KG Cylindrical Roller Bearings are produced in many variants,
and can also be made as per special dimensional requirements, but within some basic design limitations.

Cylindrical Roller Bearings are

Cylindrical Roller Bearings

® capable of carrying high radial loads but limited axial loads

® suitable for medium to high load applications

® suitable for low & medium speed applications

® suitable for applications requiring good running accuracy at higher radial loads

KG can offer following variants

® Single Row type - N, NF, NJ, NU & NUP

® Double Row type - NN & NNU (Details available on request)
® higher load capacity - E type

® with Snap Ring groove

® with Snap Ring groove and Snap Ring

® with C2,CN & C3 radial clearance

® standard precision grade PO & higher precision grade P6 & P5
® pressed Steel, machined Brass or Steel Cage

e Straight or Taper bore

CHAPTER 5. CYLINDRICAL ROLLER BEARINGS.indd 2 @
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Standard suffixes for KG Cylindrical Roller Bearings

A | Modified internal design.
C2 | Radial internal clearance less than normal.
CN | Normal radial internal clearance. Generally, no special suffix is used in KG Bearings for normal radial
internal clearance.
C3 | Radial internal clearance higher than normal.
Enhanced load capacity.
Tapered Bore, with taper of 1:12.
Machined Brass Cage.
Snap Ring groove in the Outer Ring.
NR | Snap Ring groove in the Outer Ring, with Snap Ring.
P5 | Dimensional and running accuracy confirming to I1SO class 5.
P6 | Dimensional and running accuracy confirming to I1SO class 6.
Q1-Q3 | KG internal reference codes. For details please contact KG International FZCO.

Z E =~

Note: Most of the Bearings listed in the following pages of this chapter are available with above suffixes, subject
to design or manufacturing constraints.
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Single Row

Series : N2

Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic __ Static
'g)D N204 20.000 47.000 14.000 14940 12510 18000 0.109
= N205 25.000 52.000 15.000 16920 15300 14400 0.134
© p—
E N206 30.000 62.000 16.000 22410 20970 12600 0.203
(] N207 35.000 72.000 17.000 31950 30600 10800 0.289
M
— N208 40.000 80.000 18.000 39420 38700 9900 0.370
) N209 45.000 85.000 19.000 41400 42300 8910 0.423
—
= N210 50.000 90.000 20.000 45450 49050 8100 0.460
M N211 55.000 100.000 21.000 54900 59850 7380 0.626
L |
8 N212 60.000 110.000 22.000 64800 72000 6840 0.802
. z N213 65.000 120.000 23.000 75600 85050 6300 1.000
o)
! N214 70.000 125.000 24.000 78750 90900 5850 1.100
o N215 75.000 130.000 25.000 90900 106200 5400 1.210
>
Q) N216 80.000 140.000 26.000 99900 117000 5130 1.470
N217 85.000 150.000 28.000 113400 134100 4770 1.830
N218 90.000 160.000 30.000 136800 160200 4500 2.250
N219 95.000 170.000 32.000 149400 175500 4230 2.720
N220 100.000 180.000 34.000 164700 195300 4050 3.260
N221 105.000 190.000 36.000 180900 216900 3870 3.870
N222 110.000 200.000 38.000 216000 261000 3600 4.540
N224 120.000 215.000 40.000 244800 306000 3330 5.460
N226 130.000 230.000 40.000 253800 324000 3060 6.170
N228 140.000 250.000 42.000 292500 378000 2790 7.720
N230 150.000 270.000 45.000 337500 441000 2610 9.720
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*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.

® Above speed ratings are for machined cages. For
pressed steel Cages, please use 80% of the indicated
values.
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Single Row Series: N3

® Dimensions in mm Basic Load Ratings
K Bearing No. N RPM* Wt. (Kg)
d D B Dynamic __ Static
N304 20.000 52.000 15.000 20790 17280 15300 0.149 g)D
N305 25.000 62.000 17.000 28350 24930 12600 0.235 g
o p—i
N306 30.000 72.000 19.000 34650 31500 10800 0.350 S
N307 35.000 80.000 21.000 44550 42300 9900 0.451 (D]
J B .| M
— N308 40.000 90.000 23.000 52650 51300 8460 0.643 (-
N309 45.000 100.000 25.000 71100 69750 7560 0.857 v
P
2 S
[_ N310 50.000 110.000 27.000 78300 77400 6930 1.110
Y N311 55.000 120.000 29.000 99900 99900 6300 1.420 M
) Lo
N312 60.000 120.000 31.000 111600 113400 5850 1.760 8
N313 65.000 140.000 33.000 121500 125100 5400 2.180 'E
o ° S
© © N314 70.000 150.000 35.000 142200 151200 4950 2.650 :
@ N315 75.000 160.000 37.000 171000 184500 4680 3.210 :
>
\ N316 80.000 170.000 39.000 180900 200700 4320 3.770 o
L D N317 85.000 180.000 41.000 202500 222300 4140 4.440
Y Q N318 90.000 190.000 43.000 216000 238500 3870 5.180
Y N319 95.000 200.000 45.000 246600 279000 3600 5.990
AN _
N320 100.000 215.000 47.000 283500 328500 3420 7.320
N321 105.000 225.000 49.000 324000 373500 3330 8.330
N322 110.000 240.000 50.000 360000 418500 3150 9.770
N324 120.000 260.000 55.000 427500 495000 2880 12.500
*Note:
e Mentioned speed ratings are with oil lubrication. N326 130.000 280.000 58.000 504000 598500 2610 17.000
For grease lubrication, please use 75% of the N328 140.000 300.000 62.000 553500 670500 2430 20.700
indicated values.
* Above speed ratings are for machined cages. For N330 150.000 320.000 65.000 508500 724500 2250 24.700

pressed steel Cages, please use 80% of the indicated
values.
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Single Row

Series : N4

Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static

.g’o N405 25.000 80.000 21.000 41850 36000 9000 0.536

= N406 30.000 90.000 23.000 56250 49500 7650 0.732
© p—

g N407 35.000 100.000 25.000 67950 62100 6750 0.965

()] N408 40.000 110.000 27.000 85950 80100 6030 1.270
M

— N409 45.000 120.000 29.000 103500 100800 5400 1.580

LJ N410 50.000 130.000 31.000 125100 122400 4950 1.970
e

O N411 55.000 140.000 33.000 125100 124200 4500 2.420

Q“ N412 60.000 150.000 5.000 150300 151200 4140 2.930
L |

8 N413 65.000 160.000 37.000 175500 182700 3870 3.500

O E N414 70.000 180.000 42.000 218700 231300 3600 5.100
e

() N415 75.000 190.000 45.000 235800 246600 3330 6.060

o N416 80.000 200.000 48.000 269100 283500 3150 7.140

>

@ N417 85.000 210.000 52.000 301500 315000 2970 9.170

N418 90.000 225.000 54.000 337500 360000 2790 10.900

N419 95.000 240.000 55.000 360000 400500 2610 12.900

N420 100.000 250.000 58.000 400500 445500 2520 14.500

N421 105.000 260.000 60.000 445500 499500 2340 16.200

N422 110.000 280.000 65.000 495000 558000 2250 20.600

N424 120.000 310.000 72.000 607500 693000 2070 28.200

N426 130.000 340.000 78.000 742500 859500 1890 36.800

N428 140.000 360.000 82.000 787500 918000 1710 43.200

N430 150.000 380.000 85.000 837000 1008000 1620 49.600
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*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the

indicated values.

® Above speed ratings are for machined cages. For
pressed steel Cages, please use 80% of the indicated

values.
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*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.

® Above speed ratings are for machined cages. For
pressed steel Cages, please use 80% of the indicated
values.

‘ CHAPTER 5. CYLINDRICAL ROLLER BEARINGS.indd 7

Single Row

®

series : NF2

Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic _ Static

NF204 20.000 47.000 14.000 14940 12510 18000 0.109 ‘g)D

NF205 25.000 52.000 15.000 16920 15300 14400 0.134 g
o=

NF206 30.000 62.000 16.000 22410 20970 12600 0.203 S

NF207 35.000 72.000 17.000 31950 30600 10800 0.289 (D)
a8}

NF208 40.000 80.000 18.000 39420 38700 9900 0.370 (-

NF209 45.000 85.000 19.000 41400 42300 8910 0.423 2
pr—

NF210 50.000 90.000 20.000 45450 49050 8100 0.460 O

NF211 55.000 100.000 21.000 54900 59850 7380 0.626 M
e

NF212 60.000 110.000 22.000 64800 72000 6840 0.802 ]

NF213 65.000 120.000 23.000 75600 85050 6300 1.000 * E
=

NF214 70.000 125.000 24.000 78750 90900 5850 1.100 :

NF215 75.000 130.000 25.000 90900 106200 5400 1.210 :

>

NF216 80.000 140.000 26.000 99900 117000 5130 1.470 U

NF217 85.000 150.000 28.000 113400 134100 4770 1.830

NF218 90.000 160.000 30.000 136800 160200 4500 2.250

NF219 95.000 170.000 32.000 149400 175500 4230 2.720

NF220 100.000 180.000 34.000 164700 195300 4050 3.260

NF221 105.000 190.000 36.000 180900 216900 3870 3.870

NF222 110.000 200.000 38.000 216000 261000 3600 4.540

NF224 120.000 215.000 40.000 244800 306000 3330 5.460

NF226 130.000 230.000 40.000 253800 324000 3060 6.170

NF228 140.000 250.000 42.000 292500 378000 2790 7.720

NF230 150.000 270.000 45.000 337500 441000 2610 9.720
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Single Row series: NF3

Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static KG
.gjo NF304 20.000 52.000 15.000 20790 17280 15300 0.149
g NF305 25.000 62.000 17.000 28350 24930 12600 0.235
o p—i
S NF306 30.000 72.000 19.000 34650 31500 10800 0.350
(D) NF307 35.000 80.000 21.000 44550 42300 9900 0.451
/M B
— NF308 40.000 90.000 23.000 52650 51300 8460 0.643 >
LJ NF309 45.000 100.000 25.000 71100 69750 7560 0.857 L D
pr— —
o NF310 50.000 110.000 27.000 78300 77400 6930 1.110 A ﬂ
Q“ NF311 55.000 120.000 29.000 99900 99900 6300 1.420 [_
— 7 ]
8 NF312 60.000 130.000 31.000 111600 113400 5850 1.760
'z NF313 65.000 140.000 33.000 121500 125100 5400 2.180
= (@] o}
g NF314 70.000 150.000 35.000 142200 151200 4950 2.650 © S
: NF315 75.000 160.000 37.000 171000 184500 4680 3.210
>
(@) NF316 80.000 170.000 39.000 180900 200700 4320 3.770
NF317 85.000 180.000 41.000 202500 222300 4140 4.440 B g Y
NF318 90.000 190.000 43.000 216000 238500 3870 5.180 E Q
NF319 95.000 200.000 45.000 246600 279000 3600 5.990 —
_ ¥ X J
NF320 100.000 215.000 47.000 283500 328500 3420 7.320
NF321 105.000 225.000 49.000 324000 373500 3330 8.330
NF322 110.000 240.000 50.000 360000 418500 3150 9.770
NF324 120.000 260.000 55.000 427500 495000 2880 12.500
*Note:
NF326 130.000 280.000 58.000 504000 598500 2610 17.000 « Mentioned speed ratings are with oil lubrication.
NF328 140.000 300.000 62.000 553500 670500 2430 20.700 For grease lubrication, please use 75% of the
indicated values.
NF330 150.000 320.000 65.000 598500 724500 2250 24.700 * Above speed ratings are for machined cages. For

pressed steel Cages, please use 80% of the indicated
values.
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1 TEEEE ®

Single Row series : NIF4

® Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
KG d D B Dynamic Static
NF405 25.000 80.000 21.000 41850 36000 9000 0.536 lg)D
NF406 30.000 90.000 23.000 56250 49500 7650 0.732 g
o p—
NF407 35.000 100.000 25.000 67950 62100 6750 0.965 S
NF408 40.000 110.000 27.000 85950 80100 6030 1.270 v
B M
o NF409 45.000 120.000 29.000 103500 100800 5400 1.580 (-
A 4 0 NF410 50.000 130.000 31.000 125100 122400 4950 1.970 2
— e
Vda ﬂ NF411 55.000 140.000 33.000 125100 124200 4500 2.420 o
[_ NF412 60.000 150.000 35.000 150300 151200 4140 2.930 M
Y ‘ -
NF413 65.000 160.000 37.000 175500 182700 3870 3.500 8
NF414 70.000 180.000 42.000 218700 231300 3600 5.100 * E
[a] o} =
© © NF415 75.000 190.000 45.000 235800 246600 3330 6.060 :
@ NF416 80.000 200.000 48.000 269100 283500 3150 7.140 a
NF417 85.000 210.000 52.000 301500 315000 2970 9.170 @)
- - Y NF418 90.000 225.000 54.000 337500 360000 2790 10.900
-
N Q NF419 95.000 240.000 55.000 360000 400500 2610 12.900
— NF420 100.000 250.000 58.000 400500 445500 2520 14.500
_ ¥ X J
NF421 105.000 260.000 60.000 445500 499500 2340 16.200
NF422 110.000 280.000 65.000 495000 558000 2250 20.600
NF424 120.000 310.000 72.000 607500 693000 2070 28.200
NF426 130.000 340.000 78.000 742500 859500 1890 36.800
*Note:
* Mentioned speed ratings are with oil lubrication. NF428 140.000 360.000 82.000 787500 918000 1710 43.200
For grease lubrication, please use 75% of the NF430 150.000 380.000 85.000 837000 1008000 1620 49.600

indicated values.

® Above speed ratings are for machined cages. For
pressed steel Cages, please use 80% of the indicated
values.
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Single Row Series : NWJ2

Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
.g’o NJ204 20.000 47.000 14.000 14940 12510 18000 0.109
- NJ205 25.000 52.000 15.000 16920 15300 14400 0.134
° p—
g NJ206 30.000 62.000 16.000 22410 20970 12600 0.203
U NJ207 35.000 72.000 17.000 31950 30600 10800 0.289
M B _
. NJ208 40.000 80.000 18.000 39420 38700 9900 0.370
LJ NJ209 45.000 85.000 19.000 41400 42300 8910 0.423 Ve N
o —] -
o NJ210 50.000 90.000 20.000 45450 49050 8100 0.460 A A
(2 NJ211 55.000 100.000 21.000 54900 59850 7380 0.626 —
L | N /] '
8 NJ212 60.000 110.000 22.000 64800 72000 6840 0.802
e NJ213 65.000 120.000 23.000 75600 85050 6300 1.000
S @] °
- NJ214 70.000 125.000 24.000 78750 90900 5850 1.100 < S
o NJ215 75.000 130.000 25.000 90900 106200 5400 1.210
>
@) NJ216 80.000 140.000 26.000 99900 117000 5130 1.470
NJ217 85.000 150.000 28.000 113400 134100 4770 1.830 § |
NJ218 90.000 160.000 30.000 136800 160200 4500 2.250 N N
NJ219 95.000 170.000 32.000 149400 175500 4230 2.720 — =
Yy
NJ220 100.000 180.000 34.000 164700 195300 4050 3.260
NJ221 105.000 190.000 36.000 180900 216900 3870 3.870
NJ222 110.000 200.000 38.000 216000 261000 3600 4.540
NJ224 120.000 215.000 40.000 244800 306000 3330 5.460
*Note:
NJ226 130.000 230.000 40.000 253800 324000 3060 6.170 « Mentioned speed ratings are with oil lubrication.
NJ228 140.000 250.000 42.000 292500 378000 2790 7.720 For grease lubrication, please use 75% of the
indicated values.
NJ230 150.000 270.000 45.000 337500 441000 2610 9.720 * Above speed ratings are for machined cages. For

pressed steel Cages, please use 80% of the indicated
values.
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1 TEEEE ®

Single Row series : NJ3

® Dimensions in mm Basic Load Ratings
K Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
NJ304 20.000 52.000 15.000 20790 17280 15300 0.149 lg)D
NJ305 25.000 62.000 17.000 28350 24930 12600 0.235 g
o p—
NJ306 30.000 72.000 19.000 34650 31500 10800 0.350 S
NJ307 35.000 80.000 21.000 44550 42300 9900 0.451 (V)
B M
NJ308 40.000 90.000 23.000 52650 51300 8460 0.643 (-
4 N\ NJ309 45.000 100.000 25.000 71100 69750 7560 0.857 2
—] - e
A Z NJ310 50.000 110.000 27.000 78300 77400 6930 1.110 O
C NJ311 55.000 120.000 29.000 99900 99900 6300 1.420 M
< e
NJ312 60.000 120.000 31.000 111600 113400 5850 1.760 8
NJ313 65.000 140.000 33.000 121500 125100 5400 2.180 ° E
io] ")
© NJ314 70.000 150.000 35.000 142200 151200 4950 2.650 :
@ NJ315 75.000 160.000 37.000 171000 184500 4680 3.210 :
>
NJ316 80.000 170.000 39.000 180900 200700 4320 3.770 @)
. Y NJ317 85.000 180.000 41.000 202500 222300 4140 4.440
Y N NJ318 90.000 190.000 43.000 216000 238500 3870 5.180
. ) NJ319 95.000 200.000 45.000 246600 279000 3600 5.990
B B
NJ320 100.000 215.000 47.000 283500 328500 3420 7.320
NJ321 105.000 225.000 49.000 324000 373500 3330 8.330
NJ322 110.000 240.000 50.000 360000 418500 3150 9.770
NJ324 120.000 260.000 55.000 427500 495000 2880 12.500
*Note:
e Mentioned speed ratings are with oil lubrication. NJ326 130.000 280.000 58.000 504000 598500 2610 17.000
For grease lubrication, please use 75% of the NJ328 140.000 300.000 62.000 553500 670500 2430 20.700
indicated values.
* Above speed ratings are for machined cages. For NJ330 150.000 320.000 65.000 598500 724500 2250 24.700

pressed steel Cages, please use 80% of the indicated
values.
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Single Row series : NJ4

Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
,g’o NJ405 25.000 80.000 21.000 41850 36000 9000 0.550
= NJ406 30.000 90.000 23.000 56250 49500 7650 0.751
© p—
S NJ407 35.000 100.000 25.000 67950 62100 6750 0.990
V] NJ408 40.000 110.000 27.000 85950 80100 6030 1.300
M B
o NJ409 45.000 120.000 29.000 103500 100800 5400 1.620 -
(D] NJ410 50.000 130.000 31.000 125100 122400 4950 2.020 a N
P
— —] -
) NJ411 55.000 140.000 33.000 125100 124200 4500 2.480 A %
Qﬁ NJ412 60.000 150.000 5.000 150300 151200 4140 3.000 —
f— N v /
8 NJ413 65.000 160.000 37.000 175500 182700 3870 3.600
. z NJ414 70.000 180.000 42.000 218700 231300 3600 5.240
o)
= NJ415 75.000 190.000 45.000 235800 246600 3330 6.220 B
o= NJ416 80.000 200.000 48.000 269100 283500 3150 7.320
>
- NJ417 85.000 210.000 52.000 301500 315000 2970 9.400
NJ418 90.000 225.000 54.000 337500 360000 2790 11.200
e )
NJ419 95.000 240.000 55.000 360000 400500 2610 13.200 N
NJ420 100.000 250.000 58.000 400500 445500 2520 14.900 — 5\
AN J
NJ421 105.000 260.000 60.000 445500 499500 2340 16.600
NJ422 110.000 280.000 65.000 495000 558000 2250 21.100
NJ424 120.000 310.000 72.000 607500 693000 2070 28.900
NJ426 130.000 340.000 78.000 742500 859500 1890 37.700
*Note:
NJ428 140.000 360.000 82.000 787500 918000 1710 44.300 o Mentioned speed ratings are with ofl lubrication.
NJ430 150.000 380.000 85.000 837000 1008000 1620 50.800 For grease lubrication, please use 75% of the

indicated values.

® Above speed ratings are for machined cages. For
pressed steel Cages, please use 80% of the indicated
values.
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1 TEEEE ®

Single Row Series : NJ22

® Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
KG d D B Dynamic Static
NJ2204 20.000 47.000 18.000 19980 18270 16200 0.144 tg)D
NJ2205 25.000 52.000 18.000 22590 22230 13500 0.166 (-]
o=
NJ2206 30.000 62.000 20.000 31500 32400 11700 0.255 S
NJ2207 35.000 72.000 23.000 46800 49950 9900 0.404 v
B M
= NJ2208 40.000 80.000 23.000 52200 55800 9000 0.490 —
/4 \ NJ2209 45.000 85.000 23.000 55350 61200 8100 0.530 2
— — —
A ] NJ2210 50.000 90.000 23.000 60750 70650 7290 0.571 Q%
C NJ2211 55.000 100.000 25.000 71100 83700 6660 0.773
Vi ‘ Ts
NJ2212 60.000 110.000 28.000 90900 110700 6120 1.060 ]
NJ2213 65.000 120.000 31.000 108000 134100 5670 1.400 ° E
- o)
! NJ2214 70.000 125.000 31.000 112500 144000 5310 1.470 ()
@ NJ2215 75.000 130.000 31.000 122400 154800 4950 1.550 a
NJ2216 80.000 140.000 33.000 138600 178200 4590 2.010 o
. Y NJ2217 85.000 150.000 36.000 160200 208800 4320 2.440
¥ N NJ2218 90.000 160.000 40.000 186300 238500 4140 3.100
- ) NJ2219 95.000 170.000 43.000 207000 268200 3870 3.790
B B
NJ2220 100.000 180.000 46.000 232200 306000 3690 4570
NJ2222 110.000 200.000 53.000 301500 396000 3330 6.560
NJ2224 120.000 215.000 58.000 342000 472500 3060 8.190
NJ2226 130.000 230.000 64.000 355500 504000 2790 10.200
*Note:
* Mentioned speed ratings are with oil lubrication. NJ2228 140.000 250.000 68.000 418500 603000 2520 12.900
For grease lubrication, please use 75% of the NJ2230 150.000 270.000 73.000 490500 720000 2340 16.300

indicated values.

® Above speed ratings are for machined cages. For
pressed steel Cages, please use 80% of the indicated
values.
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Single Row  series: NJ23

Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
.gjo NJ2304 20.000 52.000 21.000 29700 27000 13500 0.250
g NJ2305 25.000 62.000 24.000 41400 40500 10800 0.343
o p—{
E NJ2306 30.000 72.000 27.000 46350 45900 9900 0.520
()] NJ2307 35.000 80.000 31.000 58050 58950 8370 0.720
M B
— NJ2308 40.000 90.000 33.000 74250 79200 7380 0.951
) NJ2309 45.000 100.000 36.000 95400 101700 6660 1.270 /4 \
P
e —] -
) NJ2310 50.000 110.000 40.000 108900 117900 6030 1.700 A Z
Q‘t NJ2311 55.000 120.000 43.000 133200 145800 5490 2170 —
Lo N /] '
8 NJ2312 60.000 120.000 46.000 152100 169200 5130 2.710
. E NJ2313 65.000 140.000 48.000 169200 190800 4680 3.270
= o
g NJ2314 70.000 150.000 51.000 200700 235800 4320 3.980 ©
: NJ2315 75.000 160.000 55.000 246600 292500 4050 4.870
>
- NJ2316 80.000 170.000 58.000 246600 297000 3780 5.790
NJ2317 85.000 180.000 60.000 283500 342000 3600 6.700 P .
NJ2318 90.000 190.000 64.000 292500 355500 3420 7.950 N N
NJ2319 95.000 200.000 67.000 355500 445500 3150 9.200 — -
Yy
NJ2320 100.000 215.000 73.000 414000 531000 3060 11.700
NJ2322 110.000 240.000 80.000 544500 711000 2790 17.100
NJ2324 120.000 260.000 86.000 639000 828000 2520 21.500
NJ2326 130.000 280.000 93.000 756000 1017000 2340 29.600
*Note:
NJ2328 140.000 300.000 102.000 828000 1125000 2070 33.800 « Mentioned speed ratings are with ol lubrication.
NJ2330 150.000 320.000 108.000 918000 1260000 1980 40.600 For grease lubrication, please use 75% of the

indicated values.

® Above speed ratings are for machined cages. For
pressed steel Cages, please use 80% of the indicated
values.

CHAPTER 5. CYLINDRICAL ROLLER BEARINGS.indd 14 @ 9/10/2007 4:46:41 PM ‘



1 TEEEE ®

Single Row series: NU2

® Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
NU203 17.000 40.000 12.000 9400 6000 16000 0.068 ‘g)D
NU204 20.000 47.000 14.000 14940 12510 18000 0.111 =
o p—{
NU205 25,000 52.000 15.000 16920 15300 14400 0.137 g
NU206 30.000 62.000 16.000 22410 20970 12600 0.207 ]
B M
NU207 35.000 72.000 17.000 31950 30600 10800 0.295 <
- \ NU208 40.000 80.000 18.000 39420 38700 9900 0.378 v
_{ Y | pr—
A NU209 45.000 85.000 19.000 41400 42300 8910 0.432 o
NU210 50.000 90.000 20.000 45450 49050 8100 0.470 ez
w
NU211 55.000 100.000 21.000 54900 59850 7380 0.638 1
NU212 60.000 110.000 22000 64800 72000 6840 0.818 e
a - =
k= e NU213 65.000 120.000 23.000 75600 85050 6300 1.020 -
® NU214 70.000 125.000 24.000 78750 90900 5850 1.120 o
>
NU215 75.000 130.000 25.000 90900 106200 5400 1.230 o
Q g NU216 80.000 140.000 26.000 99900 117000 5130 1.500
N N NU217 85.000 150.000 28.000 113400 134100 4770 1.870
— n NU218 90.000 160.000 30.000 136800 160200 4500 2.300
I I R
NU219 95.000 170.000 32.000 149400 175500 4230 2.780
NU220 100.000 180.000 34.000 164700 195300 4050 3.330
NU221 105.000 190.000 36.000 180900 216900 3870 3.950
NU222 110.000 200.000 38.000 216000 261000 3600 4.630
*Note:
® Mentioned speed ratings are with oil lubrication. NU224 120.000 215.000 40.000 244800 306000 3330 5.570
For grease lubrication, please use 75% of the NU226 130.000 230.000 40.000 253800 324000 3060 6.300
indicated values.
: Af;v;;‘;::l 'ga“”eg: al’:afs"e'u'::;*g;:i::ﬁ:ﬁn Z?crate , NU228 140.000 250.000 42.000 292500 378000 2790 7.880
P gep NU230 150.000 270000 45.000 337500 441000 2610 9.920
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Single Row series: NU3

Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
'g)D NU304 20.000 52.000 15.000 20790 17280 15300 0.153
= NU305 25.000 62.000 17.000 28350 24930 12600 0.241
o p—
E NU306 30.000 72.000 19.000 34650 31500 10800 0.358
()] NU307 35.000 80.000 21.000 44550 42300 9900 0.461
M B
— NU308 40.000 90.000 23.000 52650 51300 8460 0.658 ™
v NU309 45.000 100.000 25.000 71100 69750 7560 0.877 /2 \
— L—
= NU310 50.000 110.000 27.000 78300 77400 6930 1.140 A
Q“ NU311 55.000 120.000 29.000 99900 99900 6300 1.450
Lo |
8 NU312 60.000 120.000 31.000 111600 113400 5850 1.800
0 z NU313 65.000 140.000 33.000 121500 125100 5400 2.230
= [a)] el
g NU314 70.000 150.000 35.000 142200 151200 4950 2.710 Fray Py
: NU315 75.000 160.000 37.000 171000 184500 4680 3.280
>
@) NU316 80.000 170.000 39.000 180900 200700 4320 3.860
NU317 85.000 180.000 41.000 202500 222300 4140 4.540 Q J Y
NU318 90.000 190.000 43.000 216000 238500 3870 5.300 \ N
NU319 95.000 200.000 45.000 246600 279000 3600 6.130 1 )
B B
NU320 100.000 215.000 47.000 283500 328500 3420 7.490
NU321 105.000 225.000 49.000 324000 373500 3330 8.530
NU322 110.000 240.000 50.000 360000 418500 3150 10.000
NU324 120.000 260.000 55.000 427500 495000 2880 12.800
*Note:
NU326 130.000 280.000 58.000 504000 598500 2610 17.400 « Mentioned speed ratings are with oil lubrication.
NU328 140.000 300.000 62.000 553500 670500 2430 21.200 For grease lubrication, please use 75% of the
indicated values.
NU330 150.000 320.000 65.000 598500 724500 2250 25.300 * Above speed ratings are for machined cages. For

pressed steel Cages, please use 80% of the indicated
values.
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Single Row series : NU4

® Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
NU405 25.000 80.000 21.000 41850 36000 9000 0.550 g)D
NU406 30.000 90.000 23.000 56250 49500 7650 0.751 -
o p—
NU407 35.000 100.000 25.000 67950 62100 6750 0.990 g
NU408 40.000 110.000 27.000 85950 80100 6030 1.300 v
B M
NU409 45.000 120.000 29.000 103500 100800 5400 1.620 (-
/4 \ NU410 50.000 130.000 31.000 125100 122400 4950 2.020 2
_{ Y | e
A NU411 55.000 140.000 33.000 125100 124200 4500 2.480 o
NU412 60.000 150.000 5.000 150300 151200 4140 3.000 M
"
NU413 65.000 160.000 37.000 175500 182700 3870 3.600 ]
NU414 70.000 180.000 42.000 218700 231300 3600 5.240 * E
a - o
© © NU415 75.000 190.000 45.000 235800 246600 3330 6.220 ()
@ NU416 80.000 200.000 48.000 269100 283500 3150 7.320 :
>~
NU417 85.000 210.000 52.000 301500 315000 2970 9.400 o
Q 5 ! NU418 90.000 225.000 54.000 337500 360000 2790 11.200
Y N NU419 95.000 240.000 55.000 360000 400500 2610 13.200
[ ) NU420 100.000 250.000 58.000 400500 445500 2520 14.900
Yy
NU421 105.000 260.000 60.000 445500 499500 2340 16.600
NU422 110.000 280.000 65.000 495000 558000 2250 21.100
NU424 120.000 310.000 72.000 607500 693000 2070 28.900
NU426 130.000 340.000 78.000 742500 859500 1890 37.700
*Note:
® Mentioned speed ratings are with oil lubrication. NU428 140.000 360.000 82.000 787500 918000 1710 44.300
For grease lubrication, please use 75% of the NU430 150.000 380.000 85.000 837000 1008000 1620 50.800

indicated values.

® Above speed ratings are for machined cages. For
pressed steel Cages, please use 80% of the indicated
values.
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Single Row

®

series: NU10

Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
'g)D NU1005 25.000 47.000 12.000 13590 12690 17100 0.092
= NU1006 30.000 55.000 13.000 17730 17640 14400 0.130
© p—
g NU1007 35.000 62.000 14.000 20340 20880 13500 0.179
(V] NU1008 40.000 68.000 15.000 24570 26100 11700 0.220
M
— NU1009 45.000 75.000 16.000 27900 30600 10800 0.280
LJ NU1010 50.000 80.000 16.000 28800 32400 9900 0.295
P
O NU1011 55.000 90.000 18.000 33750 39600 8730 0.442
Q“ NU1012 60.000 95.000 18.000 36000 43650 7920 0.474
L |
8 NU1013 65.000 100.000 18.000 36900 45900 7380 0.485
o E NU1014 70.000 110.000 20.000 52650 63450 6840 0.699
o)
() NU1015 75.000 115.000 20.000 54000 67050 6390 0.738
o NU1016 80.000 125.000 22.000 65250 81450 6030 0.980
>
@) NU1017 85.000 130.000 22.000 67050 85950 5670 1.030
NU1018 90.000 140.000 24.000 79200 102600 5310 1.330
NU1019 95.000 145.000 24.000 81450 108000 5040 1.400
NU1020 100.000 150.000 24.000 83700 113400 4860 1.450
NU1021 105.000 160.000 26.000 94500 127800 4590 1.840
NU1022 110.000 170.000 28.000 117900 156600 4320 2.330
NU1024 120.000 180.000 28.000 125100 171900 3960 2.440
NU1026 130.000 200.000 33.000 154800 214200 3600 3.690
NU1028 140.000 210.000 33.000 158400 225000 3420 4.050
NU1030 150.000 225.000 35.000 181800 264600 3150 4.770
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*Note:

® Mentioned speed ratings are with oil lubrication.
For grease lubrication, please use 75% of the
indicated values.

® Above speed ratings are for machined cages. For
pressed steel Cages, please use 80% of the indicated
values.
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Single Row series : NU222

® Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
NU2204 20.000 47.000 18.000 19980 18270 16200 0.144 ‘g)D
NU2205 25.000 52.000 18.000 22590 22230 13500 0.166 -
o p—
NU2206 30.000 62.000 20.000 31500 32400 11700 0.261 S
NU2207 35.000 72.000 23.000 46800 49950 9900 0.404 v
B M
NU2208 40.000 80.000 23.000 52200 55800 9000 0.490 (-
/4 \ NU2209 45.000 85.000 23.000 55350 61200 8100 0.530 2
—] - e
A NU2210 50.000 90.000 23.000 60750 70650 7290 0.571 o
NU2211 55.000 100.000 25.000 71100 83700 6660 0.773 M
o
NU2212 60.000 110.000 28.000 90900 110700 6120 1.060 ]
NU2213 65.000 120.000 31.000 108000 134100 5670 1.400 * E
a - o)
© S NU2214 70.000 125.000 31.000 112500 144000 5310 1.470 ()
@ NU2215 75.000 130.000 31.000 122400 154800 4950 1.550 O
>
NU2216 80.000 140.000 33.000 138600 178200 4590 1.930 @)
Q . ! NU2217 85.000 150.000 36.000 160200 208800 4320 2.440
Y N NU2218 90.000 160.000 40.000 186300 238500 4140 3.100
m ) NU2219 95.000 170.000 43.000 207000 268200 3870 3.790
B A
NU2220 100.000 180.000 46.000 232200 306000 3690 4.570
NU2222 110.000 200.000 53.000 301500 396000 3330 6.560
NU2224 120.000 215.000 58.000 342000 472500 3060 8.190
NU2226 130.000 230.000 64.000 355500 504000 2790 10.200
*Note:
® Mentioned speed ratings are with oil lubrication. NU2228 140.000 250.000 68.000 418500 603000 2520 12.900
For grease lubrication, please use 75% of the NU2230 150.000 270.000 73.000 490500 720000 2340 16.300

indicated values.
® Above speed ratings are for machined cages. For

pressed steel Cages, please use 80% of the indicated

values.
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Single Row  series: NU23

Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
.gjo NU2304 20.000 52.000 21.000 29700 27000 13500 0.250
g NU2305 25.000 62.000 24.000 41400 40500 10800 0.343
o p—
E NU2306 30.000 72.000 27.000 46350 45900 9900 0.513
(D) NU2307 35.000 80.000 31.000 58050 58950 8370 0.712
M B
— NU2308 40.000 90.000 33.000 74250 79200 7380 0.951 =
() NU2309 45.000 100.000 36.000 95400 101700 6660 1.270 7 \
—
— —
o NU2310 50.000 110.000 40.000 108900 117900 6030 1.700 A
a4 NU2311 55.000 120.000 43.000 133200 145800 5490 2.170
Lo |
8 NU2312 60.000 120.000 46.000 152100 169200 5130 2.710
. z NU2313 65.000 140.000 48.000 169200 190800 4680 3.270
= @) el
g NU2314 70.000 150.000 51.000 200700 235800 4320 3.980 ° Py
: NU2315 75.000 160.000 55.000 246600 292500 4050 4.870
>
@) NU2316 80.000 170.000 58.000 246600 297000 3780 5.790
NU2317 85.000 180.000 60.000 283500 342000 3600 6.700 Q J Y
NU2318 90.000 190.000 64.000 292500 355500 3420 7.950 \ N
NU2319 95.000 200.000 67.000 355500 445500 3150 9.200 1 )
B B
NU2320 100.000 215.000 73.000 414000 531000 3060 11.700
NU2322 110.000 240.000 80.000 544500 711000 2790 17.100
NU2324 120.000 260.000 86.000 639000 828000 2520 21.500
NU2326 130.000 280.000 93.000 756000 1017000 2340 26.900
*Note:
NU2328 140.000 300000  102.000 828000 1125000 2070 33.800  Mentioned speed ratings are with oi lubrication.
NU2330 150.000 320.000 108.000 918000 1260000 1980 40.600 For grease lubrication, please use 75% of the

indicated values.

® Above speed ratings are for machined cages. For
pressed steel Cages, please use 80% of the indicated
values.
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Single Row series: NUP2

® Dimensions in mm Basic Load Ratings
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
NUP203 17.000 40.000 12.000 9400 6000 16000 0.080 tg)D
NUP204 20.000 47.000 14.000 14940 12510 18000 0.111 g
o p—
NUP205 25.000 52.000 15.000 16920 15300 14400 0.137 g
NUP206 30.000 62.000 16.000 22410 20970 12600 0.207 v
B M
NUP207 35.000 72.000 17.000 31950 30600 10800 0.295 (o
4 B\ NUP208 40.000 80.000 18.000 39420 38700 9900 0.378 2
{ - e
ﬁ ﬂ NUP209 45.000 85.000 19.000 41400 42300 8910 0.432 Q%
NUP210 50.000 90.000 20.000 45450 49050 8100 0.470
N / L |
NUP211 55.000 100.000 21.000 54900 59850 7380 0.630 8
NUP212 60.000 110.000 22.000 64800 72000 6840 0.820 * z
a - o)
S © NUP213 65.000 120.000 23.000 75600 85050 6300 1.020 :
@ NUP214 70.000 125.000 24.000 78750 90900 5850 1.120 a
NUP215 75.000 130.000 25.000 90900 106200 5400 1.230 o
C NS ' NUP216 80.000 140.000 26.000 99900 117000 5130 1.500
N Q NUP217 85.000 150.000 28.000 113400 134100 4770 1.870
. ) NUP218 90.000 160.000 30.000 136800 160200 4500 2.300
B B
NUP219 95.000 170.000 32.000 149400 175500 4230 2.780
NUP220 100.000 180.000 34.000 164700 195300 4050 3.330
NUP221 105.000 190.000 36.000 180900 216900 3870 3.950
NUP222 110.000 200.000 38.000 216000 261000 3600 4.630
*Note:
* Mentioned speed ratings are with oil lubrication. NUP224 120.000 215.000 40.000 244800 306000 3330 5.670
For grease lubrication, please use 75% of the NUP226 130.000 230.000 40.000 253800 324000 3060 6.300
indicated values.
* Above speed ratings are for machined cages. For NUP228 140.000 250.000 42.000 292500 378000 2790 7.880
pressed steel Cages, please use 80% of the indicated
e NUP230 150.000 270.000 45.000 337500 441000 2610 9.920
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Single Row  series: NUP3

Dimensions in mm Basic Load Ratings ®
Bearing No. N RPM* Wt. (Kg)
d D B Dynamic Static
.g)o NUP304 20.000 52.000 15.000 20790 17280 15300 0.153
g NUP305 25.000 62.000 17.000 28350 24930 12600 0.241
o p—
E NUP306 30.000 72.000 19.000 34650 31500 10800 0.358
()] NUP307 35.000 80.000 21.000 44550 42300 9900 0.461
M B
— NUP308 40.000 90.000 23.000 52650 51300 8460 0.658 - -
LJ NUP309 45.000 100.000 25.000 71100 69750 7560 0.877 1 7 )\
e - -
o NUP310 50.000 110.000 27.000 78300 77400 6930 1.140 A ﬂ
Q“ NUP311 55.000 120.000 29.000 99900 99900 6300 1.145 K
L | NS /
8 NUP312 60.000 120.000 31.000 111600 113400 5850 1.800
. E NUP313 65.000 140.000 33.000 121500 125100 5400 2.230
o) a -
g NU