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We are among the leading manufacturers worldwide for rolling bearings, linear technology compo-
nents and steering systems. One reason for this is that our products are reliable and energy efficient 
in demanding environments and even under the harshest conditions. To achieve this, we do research 
in core technology areas such as material engineering and tribology, we are always optimising every 
process phase in terms of quality and our products undergo continuous development for applications 

OUR MOST IMPORTANT  
PRODUCT: OUR CUSTOMERS’ 
SATISFACTION

The Americas
– Argentina
– Brazil
– Canada
– Mexico
– Peru
– USA

1963
1st European sales 
office in Germany

1976
1st European  
plant in UK

Europe
– France
– Germany
– Italy
– Middle East
– Netherlands
– UK

– Poland + CEE
– Russia
– Spain
– South Africa
– Turkey



in a wide variety of industries. One thing motivates us here: 
we want to help you increase the reliability of your vehicles 
and equipment, not only with excellent products, but above 
all with excellent service. Our experienced engineers have  
a deep understanding of systems – together with you, they 
work to optimise products and processes and develop solu-
tions for the future. The goal that we are dedicated to every 
day is ensuring that you remain competitive over the long run.

Dr. Ulrich Nass, CEO of NSK Europe Ltd.

1916
Established in Japan

more than 
200 locations 
in 30 countries 

Asia
Headquarter
Japan
– Australia
– China
– India
– Indonesia
– Malaysia

– New Zealand
– Philippines
– Singapore
– South Korea
– Thailand
– Taiwan
– Vietnam
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Catalogues

   “Rolling Bearings“
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NSK Europe - https://www.nskeurope.com

Success Story
Industry: Paper
Application: Paper Mill Combustive Air Unit
Cost Savings: 7,203 euros

Introduction

An important Italian paper company was having reliability problems with bearings fixed in a combustive air unit of a continuous
paper machine. Bearings lasted 4 months on average and, in some cases, they broke down prematurely with correspondent costly
unplanned maintenance operations. The customer requested an NSK technical proposal in order to increase bearings life. NSK
engineers analysed the application and found high temperature was causing baering failure. NSK proposed a high temperature
specification bearing (heat treatment, seals and lubrication grease). The bearings are still running after 12 months, with reduced
maintenance requirement. In addition, re-lubrication operations are no longer necessary.

Key Facts

•   Combustive air unit

•   Bearing failures due to high temperature

•   NSK solution: Deep Groove Ball Bearing with high
temperature features

•   3 times bearings life increase

•   No unexpected machine downtime

Paper Mill Combustive Air Unit 

Value Proposals

•   NSK performed Application Review

•   Failed Bearing Analysis showed bearing failures due to
high operating temperature

•   NSK proposed Deep Groove Ball Bearings with high
temperature features resulting in 3 times longer bearing
life

•   No unplanned downtime 

SS-GB-4005

Paper Mill 
Combustive 

Air Unit

NSK Europe - https://www.nskeurope.com

Success Story
Industry: Paper
Application: Paper Tinting Machine Rollers
Cost Savings: 51,378 euros

Introduction

A Paper manufacturer in the UK was encountering repeated failures of bearings within a Tinting Machine. The machine is operated
once a month and each time fails to function due to seized bearings from the previous run. The bearings required changing before a
new run could take place, resulting in four hours loss of production. An Application Review by NSK determined the failure was
caused by ingress of ink. NSK recommended replacing the standard bearings with Stainless Steel Molded-Oil bearings with DDU seals,
which are designed to perform well in wet applications. Regular monitoring of the application showed the bearings operated for 12
months without seizure, resulting in reduced maintenance and no lost production costs.

Key Facts

•   Tinting machine

•   Ingress of ink causing standard bearings to fail
prematurely

•   Bearings replaced monthly

•   4 hours lost production and maintenance time per month

•   NSK solution: Stainless Steel Molded-Oil bearings

•   Resultant performance increased bearing life to 12
months

•   Paper Tinting Machine Rollers Molded-Oil Bearings

Paper Tinting Machine Rollers 

Value Proposals

•   The customer was experiencing many failures in a
Tinting Machine. NSK engineers performed a Failed Bearing
Analysis which concluded ingress of ink as the cause of
premature bearing failure

•   An Application Review showed that the existing sealed
Deep Groove Ball Bearings were inadequate

•   NSK recommended using stainless steel Molded-Oil deep
groove ball bearings with DDU seals to prolong bearing life

•   The new bearings were installed and monitored with no
failures for 12 months

•   This resulted in a significant reduction in maintenance
costs, improved productivity and zero lost production
providing a significant cost saving for the customer.

SS-GB-2038

Paper Tinting 
Machine Rollers

NSK Europe - https://www.nskeurope.com

Success Story
Industry: Paper
Application: Paper Roll
Cost Savings: 600 000 €

Introduction

A paper mill in the US  was facing frequent bearing failures on a Nip Roll. The bearing failed after just 1 year of service, which
created a high cost of lost production together with significant maintenance issues.

Key Facts

•   Nip roll

•   Frequent paper roll issues due to bearing failures

•   NSK solution: Sphercial Roller bearing with improved
clearance and interference fit together with
set-up recommendations

•   Significant cost saving realised

Paper Rolls

Value Proposals

•   NSK experts performed an Application Review revealing
an inappropriate bearing design

•   NSK proposed a replacement with a Spherical Roller
bearing utilising improved internal clearance and
recommendations on shaft and housing fits to achieve this

•   After the installation of the new bearing and applying
the changes to the application, no failures occured 

•   Significant cost saving could be realised as machine
downtime and maintenance have been eliminated 

SS-GB-0022

Paper Roll



NSK Europe - https://www.nskeurope.com

Success Story
Industry: Paper
Application: Paper Mill Combustive Air Unit
Cost Savings: 7,203 euros

Introduction

An important Italian paper company was having reliability problems with bearings fixed in a combustive air unit of a continuous
paper machine. Bearings lasted 4 months on average and, in some cases, they broke down prematurely with correspondent costly
unplanned maintenance operations. The customer requested an NSK technical proposal in order to increase bearings life. NSK
engineers analysed the application and found high temperature was causing baering failure. NSK proposed a high temperature
specification bearing (heat treatment, seals and lubrication grease). The bearings are still running after 12 months, with reduced
maintenance requirement. In addition, re-lubrication operations are no longer necessary.

Key Facts

•   Combustive air unit

•   Bearing failures due to high temperature

•   NSK solution: Deep Groove Ball Bearing with high
temperature features

•   3 times bearings life increase

•   No unexpected machine downtime

Paper Mill Combustive Air Unit 

Value Proposals

•   NSK performed Application Review

•   Failed Bearing Analysis showed bearing failures due to
high operating temperature

•   NSK proposed Deep Groove Ball Bearings with high
temperature features resulting in 3 times longer bearing
life

•   No unplanned downtime 

SS-GB-4005
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https://www.nskeurope.com/en/industries/industrial/paper/paper-mill-combustive-air-unit.html


NSK Europe - https://www.nskeurope.com

Product Features

•   Steel Cage

•   Heat treatedrings

•   C3 Internal clearance

•   High temperature grease

•   Viton®* Seals

•   High performance in contaminated environment

•   Temperature stability: up to 150°C

•   Longer bearing life through superior seal performance

High Temperature Sealed DGBB

Cost Saving Breakdown

SS-GB-4005

Before  Cost
p.a.

NSK Solution Cost
p.a.

Bearing replacements € 292 Bearing replacements € 114

Maintenance time 3 hours/failureCosts
€25/h x 3 people

€ 900 Maintenance time 3 hours/failureCosts
x €25/h x 3 people

€ 225

Downtime x 3 hours x €700/h4
replacements

€ 8.400 Downtime x 3 hours x €700/h1
replacement

€ 2.100

24 operations x 5 min x €25/h € 50 Lubricant is no longer necessary € 0

Total Costs € 9.642  € 2.439
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Success Story
Industry: Paper
Application: Paper Roll
Cost Savings: 600 000 €

Introduction

A paper mill in the US  was facing frequent bearing failures on a Nip Roll. The bearing failed after just 1 year of service, which
created a high cost of lost production together with significant maintenance issues.

Key Facts

•   Nip roll

•   Frequent paper roll issues due to bearing failures

•   NSK solution: Sphercial Roller bearing with improved
clearance and interference fit together with
set-up recommendations

•   Significant cost saving realised

Paper Rolls

Value Proposals

•   NSK experts performed an Application Review revealing
an inappropriate bearing design

•   NSK proposed a replacement with a Spherical Roller
bearing utilising improved internal clearance and
recommendations on shaft and housing fits to achieve this

•   After the installation of the new bearing and applying
the changes to the application, no failures occured 

•   Significant cost saving could be realised as machine
downtime and maintenance have been eliminated 

SS-GB-0022
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NSK Europe - https://www.nskeurope.com

Product Features

•   Special dimension large size Spherical Roller Bearing

•   High load capacity, super durability and wear
resistance

•   High surface finisf for high speed applications

•   Brass cage with large rollers for greater load capacity

Spherical Roller Bearings - CAM Cage

Cost Saving Breakdown

SS-GB-0022

Before  Cost
p.a.

NSK Solution Cost
p.a.

12 hrs downtime per failure occuring
2-3 times per year @ cost of 20.000 €
per hr 

€ 600 000 No failures occured € 0

Total Costs € 600 000  € 0
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https://www.nskeurope.com/en/industries/industrial/paper/paper-roll.html
https://www.nskeurope.com/en/products/nsk-innovative-products/spherical-roller-bearing-cam-cage.html
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Success Story
Industry: Paper
Application: Paper Tinting Machine Rollers
Cost Savings: 51,378 euros

Introduction

A Paper manufacturer in the UK was encountering repeated failures of bearings within a Tinting Machine. The machine is operated
once a month and each time fails to function due to seized bearings from the previous run. The bearings required changing before a
new run could take place, resulting in four hours loss of production. An Application Review by NSK determined the failure was
caused by ingress of ink. NSK recommended replacing the standard bearings with Stainless Steel Molded-Oil bearings with DDU seals,
which are designed to perform well in wet applications. Regular monitoring of the application showed the bearings operated for 12
months without seizure, resulting in reduced maintenance and no lost production costs.

Key Facts

•   Tinting machine

•   Ingress of ink causing standard bearings to fail
prematurely

•   Bearings replaced monthly

•   4 hours lost production and maintenance time per month

•   NSK solution: Stainless Steel Molded-Oil bearings

•   Resultant performance increased bearing life to 12
months

•   Paper Tinting Machine Rollers Molded-Oil Bearings

Paper Tinting Machine Rollers 

Value Proposals

•   The customer was experiencing many failures in a
Tinting Machine. NSK engineers performed a Failed Bearing
Analysis which concluded ingress of ink as the cause of
premature bearing failure

•   An Application Review showed that the existing sealed
Deep Groove Ball Bearings were inadequate

•   NSK recommended using stainless steel Molded-Oil deep
groove ball bearings with DDU seals to prolong bearing life

•   The new bearings were installed and monitored with no
failures for 12 months

•   This resulted in a significant reduction in maintenance
costs, improved productivity and zero lost production
providing a significant cost saving for the customer.

SS-GB-2038
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https://www.nskeurope.com/en/industries/industrial/paper/paper-tinting-machine-rollers.html
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Product Features

•   Stainless steel for corrosive environments

•   Molded-Oil provides continuous supply of lubrication
oil

•   Grease-free property with no oil refilling keeps
operating Environments clean

•   Operating life more than twice as long as grease
lubrication, in water or dust-contaminated environments

•   Contact-seal type available in standard inventory for
ball bearings

•   Achieves extended maintenance-free performance as
Molded-Oil provides a continuous supply of lubricant

•   Available for high speed applications

•   Available in ball bearing, spherical roller bearing and
tapered roller bearing types

Molded-Oil Bearings

Cost Saving Breakdown

SS-GB-2038

Before  Cost
p.a.

NSK Solution Cost
p.a.

Standard bearings € 211 Molded-oil bearings € 183

Engineering fitting costs: Initial
fitting, planned replacement &
breakdown

€ 1.560 Engineering fitting costs € 130

Loss production costs € 49.920 No loss production. No incidents
reported, bearings still running after
12 months operation

€ 0

Total Costs € 51.691  € 313
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https://www.nskeurope.com/en/industries/industrial/paper/paper-tinting-machine-rollers.html
https://www.nskeurope.com/en/products/nsk-innovative-products/molded-oil-bearings.html
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NSKHPS Spherical Roller Bearings 
NSKHPS Spherical Roller Bearings are state-of-the-art material technology bearings, suitable for high speeds & loads. They can
enable equipment downsizing and are suitable for a wide variety of applications. Available with steel of brass cage.

Product Features

•   Highest load rating SRB's

•   Optimum raceway design & surface finishing

•   Brass cage design (CAM) or strengthened steel cage (EA)

•   High cleanliness Z-steel

•   Temperature stability: up to 200° C

•   40 mm to 260 mm bore size

Benefits

•   Up to twice the operating life 

•   Up to 20% higher limiting speed 

•   Dynamic load rating: 25% higher

•   Lower maintenance cost and improved productivity

•   High load rating enables downsizing

Condition Description

•   High Load

•   High Speed

•   High Temperature

•   Misalignment

Industries

•   Fans and Blowers

•   Food and Beverage

•   Industrial Pumps and Compressors

•   Material Handling

•   Medical and Health Care

232 36 CA M K E4 C3 S11 *H*

 Description

232 Bearing type and series

36 Bore

CA Internal Design

M Cage

K Design of Rings

E4 Design of Rings

C3 Radial Internal Clearance

S11 Special Specification 

*H* NSKHPS
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NSK Europe - https://www.nskeurope.com

Spherical Roller Bearings - TL Series 
NSK’s TL (tough & long life) Series of Spherical Roller Bearings are specifically designed for dryer rolls in papermaking
machinery operating under extremely high temperature conditions.              

Product Features

•   Innovative chemical composition of steel

•   Belongs to the Tough Technology Series

•   Special heat treatment process

•   High strength inner and outer rings

•   Higher resistance to cracks

Benefits

•   Greater resistance to hoop stress

•   Reduced fracturing of bearing inner rings

•   Reduced downtime and maintenance costs

•   Longer life – service life is more than twice that of
conventional bearings operating under contaminated
conditions

•   Greater dimensional stability under high temperatures
(to 200°C)

Condition Description

•   Contamination

•   High Temperature

Industries

•   Paper

•   Power Transmission

TL 23152 CA g3 K M E4 C3 S11

 Description

TL Material

23152 Bearing Number

CA Machined Brass Cage

g3 TL Specification Inner Ring

K Tapered Bore

M Cage

E4 Outer ring with groove & Oil Holes

C3 Radial Internal Clearance

S11 Max Operating Temperature 200°C



NSK Europe - https://www.nskeurope.com

Triple Ring Bearings
Triple ring bearings are used almost exclusively in papermaking machines (especially for the support of variable crowned press
rolls at the drive side). NSK produces two different types inner/outer bearing combinations.

Product Features

•   High-load capacity design

•   Long life (uses vacuum melted, carburized steel)

•   High precision (dimensional & rotational precision)

•   Optimal inner-ring design for lubrication

•   Lubrication hole and groove provided on inner and outer
ring

•   Available in - 2SL combination spherical/spherical
roller bearing or 2PSL combination cylindrical / spherical
roller bearing

Benefits

•   Bearing load distribution is optimised by finite
element method (FEM) analysis            

Condition Description

•   Misalignment

Industries

•   Paper

2SL 180-2 UPA

 Description

2SL 2SL: Triple Ring Bearing - Combination type

180-2 Bearing bore

UPA Special accuracy (tolerance class symbol)
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NSK Europe - https://www.nskeurope.com

Molded-Oil Bearings
Molded-Oil Bearings are lubricated with NSK’s original oil-impregnated material, Molded-Oil, and are suitable for corrosive and
dust-contaminated environments.

Product Features

•   Molded-Oil

•   Stainless steel for corrosive environments

Benefits

•   Grease-free property with no oil refilling keeps
operating environments clean

•   Operating life more than twice as long as grease
lubrication, in water or dust-contaminated environments

•   Contact-seal type available in standard inventory for
ball bearings

•   Achieves extended maintenance-free performance as
Molded-Oil provides a continuous supply of lubricant.
Available for high speed applications

•   Available in ball bearing, spherical roller bearing and
tapered roller bearings types

Condition Description

•   Contamination

•   Corrosive Environment

•   Lubrication

Industries

•   Agriculture

•   Chemical and Pharmaceutical

•   Food and Beverage

•   Material Handling

•   Oil and Gas

6001 L11 -H20 ZZ (DDU)

 Description

6001 Basic Bearing Number

L11 Molded-Oil 

-H20 Material

ZZ (DDU) Shield (Seal)



NSK Europe - https://www.nskeurope.com

Cylindrical Roller Bearings with Aligning
Rings            

NSK’s Cylindrical Roller Bearings with Aligning Rings for the Non-Locating Position of Continuous Casting Machines at Iron & Steel
Works – A highly functional, specialised bearing.

Product Features

•   Aligning rings

•   Easy handling cage type

•   Full complement roller bearings designed with high-load
capacity

•   Free of wear problems compared with spherical roller
bearings

•   Available with seals and cage

•   Available with or without grease holes

Benefits

•   Prevents wear problems related to differential sliding

•   Incorporates aligning capability

•   Aligning ring tolerates important misalignment and roll
shaft deflection, thus minimizing the effects of edge
loading

•   Permits unrestricted axial thermal expansion of the
roll shaft (free side)

•   Eliminating wear to the choke bore surface

•   No unexpected axial load

Condition Description

•   High Load

•   Misalignment

Industries

•   Oil and Gas

•   Steel and Metals

61

Cy
lin

dr
ic

al
 R

ol
le

r B
ea

ri
ng

s



62



Pr
es

en
ta

tio
n

63

Presentation

  “Bearings for Papermaking   
  Machines“



Be
ar

in
gs

 fo
r P

ap
er

m
ak

in
g 

M
ac

hi
ne

s

64

Bearings for Papermaking Machines

2© NSK Europe – Confidential

Bearings for papermaking machines

Ball Bearings
Deep Groove B.B.

Dandy roll 
Table roll 
Paper roll

Self Aligning B.B. Table roll

Roller Bearings

Cylindrical R.B. Dryer roll

Taper R.B.

Spherical R.B.
Press roll 
Dryer roll 

Calender roll

Triple Ring Bearings CC roll
Swimming roll

Main Application

Felt roll
CC roll

Table roll
Wire roll
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Specification of bearings for papermaking machines
Wire part section

Suction Couch Roll

Breast Roll

Turning Roll

4© NSK Europe – Confidential

Specification of bearings for papermaking machines
Dryer part

Canvas Roll

Paper Roll

Dryer Roll

PV Roll
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5© NSK Europe – Confidential

Specification of bearings for papermaking machines

Calender Section

6© NSK Europe – Confidential

Specification of bearings for papermaking machines

Reel Part
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Specification of bearings for papermaking machines

Winder Part

8© NSK Europe – Confidential

NSK Special Bearings for papermaking machines

Press-Section:
Triple-Ring Bearings 

Wire-Section + Press-Section:
Spherical Roller Bearings 
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Dryer-Section:
TL-Series Bearings 

NSK Special Bearings for Papermaking Machines 

10© NSK Europe – Confidential

Reel + Winder-Section:
EA Series Bearings 

Calender-Section:
Triple-Ring Bearings 

NSK Special Bearings for Papermaking Machines 
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1. Bearings for Dryer Roll

High-temperature environment

Main bearing damage

TL series
Spherical Roller Bearings

§ Inner ring crack
§ Premature flaking
§ Creep

§ Improvement of inner ring strength
§ Life elongation by increasing
§ Raceway hardness
§ Dimension stability in high temperature

12© NSK Europe – Confidential

2. Bearings for Controlled Crown Roll

Triple-Ring
Spherical Roller Bearings

Special roll with heavy load

Main bearing damage

§ Premature 
§ Flaking
§ Smearing
§ Creep § High capacity design

§ Adoption of vacuum melted carburized steel
§ High dimensional/running accuracy
§ Optimizes design of inner ring for lubrication
§ Oil groove and holes are on both inner and outer rings
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3. Bearings for Calender Roll

High temperature and heavy load

Main bearing damage

Special specification CA series 
Spherical Roller Bearings

§ Premature 
§ Flaking

§ Vacuum melted carburized steel or special carburized 
stell

§ Special accuracy
§ Dimensional stability treatment
§ Improved roughness

14© NSK Europe – Confidential

4. Bearings for Wire support

Portion containing mostly polyolefin

Portion containing mostly lubricating oil

Water intrusion

Main bearing damage

Molded-Oil bearings

§ Premature 
§ Flaking
§ Wear

Prelubricated special solid lubricant
§ Water resistance and dust resistance
§ Extension of maintenance interval
§ Prevention of oil scattering
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6. New product – HPS Spherical Roller Bearings

Main bearing damage

§ Papermaking speed UP
- Rotating speed UP

§ Paper width UP
- Bearing load UP

Required function
§ Long Life 
§ High limiting speed

§ Temperature rise
§ Seizure
§ Flaking

§ High performance standard
§ HPS spherical roller bearings

§ Bearing life: Two times
§ Dynamic load rating: Increased by up to 25%
§ Limiting speed: Improved by up to 20%

16© NSK Europe – Confidential

Why bearings fail

Generally Contamination Failures

Lubrication Failures Mounting Failures

§ Poor lubrication (90% of all bearing failures)
§ Contamination
§ Improper mounting techniques
§ Normal fatigue

§ Chocks are not properly purged
§ Inadequate sealing and gaskets
§ Seals are not repaired immediately
§ Damaged or worn
§ Bearing installation area is not adequately cleaned

§ Improper selection
- Wrong base - washed out easily
- Wrong temperature range

§ Inadequate load-carrying capability
§ Poor anti-rust properties
§ Inadequate quantity

§ Contamination enters into bearing
§ Hammer damage
§ Using torch to heat bearings
§ Inadequate shaft and housing fits

- Too loose or too tight
- Damaged shafts and housing 
- Improper taper 
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Abnormal temperature and sound of bearings and their main causes

Abnormal 
temperature rise

Loud Metallic sound

Loud Regular sound

Irregular sound

§ Too little bearing clearance
§ Excessive load
§ Insufficient or excessive lubricant
§ Improper lubricant

§ Abnormal load
§ Incorrect mounting
§ Insufficient or improper lubricant
§ Contact of rotating parts

§ Scratches, flaws or corrosion on raceway
§ Brinelling
§ Flaking on raceway

§ Penetration of foreign particles
§ Flaws or flaking on rolling elements
§ Excessive clearance

§ Creep between fitting surfaces
§ High seal friction
§ Improper installation of bearing

18© NSK Europe – Confidential

Procedure for mounting Spherical Roller Bearings with tapered bore

§ Check shaft taper
- with sine bar gauge
- with ring gauge or bearing inner ring and blue dykem

§ Measure and record initial clearance of bearing
§ Check chart to determine the proper amount of initial clearance to remove
§ Use light oil to lubricate bearing bore and journal
§ Do not use grease, EP oils, high viscosity oil, moly-lubes or antiseize compounds
§ Push bearing up taper until the proper amount of clearance is removed
§ Measure final radial internal clearance
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Examples of Major Bearing Damage (1)

Damage Application Cause of damage Countermeasure

Inner-ring creep § Press CC roll § Insufficient interference 
(hollow shaft)

§ Tighten interference

§ Dryer canvas roll § Dimensional variation at 
high temperatures

§ Use TL steel or apply dimension 
stabilizing treatment (S11)

Inner-ring fracture § Dryer (cylinder) § Excessive force applied 
during mounting 

§ Defective bore face contact
§ High hoop stress

§ Control residual clearance
§ Adjust with taper gauge
§ Use TL or carburized steel

Rust/Corrosion § Wire suction roll
§ Press suction roll

§ Insufficient oil film formation 
due to water entry

§ Improper storage condition

§ Reinforce lubrication oil control
§ Improve the sealing mechanism
§ Anti-rest treatment for periods of 

non-running
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Examples of Major Bearing Damage (2)

Damage Application Cause of damage Countermeasure

Flaking § Wire suction roll § Insufficient oil film formation 
due to water entry

§ Reinforce lubrication oil control
§ Improve bearing housing

§ Dryer (cylinder) § Insufficient oil film formation 
at high temperatures

§ Use TL steel
§ Increase oil viscosity

§ Lower supplied-oil temperature

§ Dryer canvas roll § Excessive axial load due to 
expansion of outer-ring on 
the free-end bearing

§ Use TL steel or apply dimension-
stabilizing treatment (S11)

Smearing § Calender CC roll (triple 
ring)

§ Insufficient oil film formation § Increase volume and viscosity of 
oil 

§ Lower supplied-oil temperature
§ Add additives to lubrication oil
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