
Corrosion - Staining

Symptom: Red, gray or black 
stains on surfaces.  Often 
occurring at roller spacing.

Cause: Exposure to water or 
corrosive chemicals.  
Condensation resulting from 
temperature changes.

Countermeasures: Improve 
sealing and lubrication.  Leave 
in packaging until use.  Improve 
storage conditions.



Corrosion - Pitting

Symptom: Dark pits on 
surfaces.  Often occurring with 
corrosion stains.

Cause: Advanced corrosion 
due to exposure to water or 
corrosive chemicals.

Countermeasures: Improve 
sealing and lubrication.  Leave 
in packaging until use.  Improve 
storage conditions.



Fretting

Symptom: Wear, generally 
accompanied by rust/staining, on 
the bearing fitting surfaces

Cause: Inadequate fit results in 
relative movement of parts and 
generation of wear particles that 
corrode easily.

Countermeasures: Check size 
and form of fitting surfaces.  



False Brinelling
Symptom: Shiny marks on 
balls/rollers and at regular spacing 
in the raceways.  Although very 
visible, may not be detectable by 
feel.

Cause: Presence of vibration while 
bearing is stationary for an 
extended period of time, typically 
during transportation or storage.

Countermeasures: Isolate machine 
and bearing from vibration during 
shipping or while not in use, special 
surface treatments or lubricants.



Excessive Voltage – Arc Pits

Symptom: Dark pits on surfaces.  
May be surrounded by purplish 
heat discoloration.

Cause: Electrical arcing resulting 
from high voltage.  Often caused 
by improper grounding of welding 
equipment.

Countermeasures: Properly 
ground welding equipment or other 
sources of high voltage.



Current Leakage

Symptom: Pattern of alternating 
bands (fluting) across raceway or 
rollers.  General darkening of balls 
or raceway.

Cause: Passage of alternating 
current through bearing during 
operation.  Improper grounding of 
motor or generator.

Countermeasures: Provide 
adequate grounding, use 
conductive grease or electrically 
insulated bearings.



Plastic Deformation - Overload

Symptom: Deformed raceways, 
rolling element spaced 
depressions, metal displacement. 

Cause: Excessive load applied, 
bearing overheated (insufficient 
lubrication).

Countermeasures: Review 
loading while stationary and 
rotating, reduce shock loads (is 
“soft” startup, shutdown 
possible?), review lubrication.



Plastic Deformation – Debris Denting

Symptom: Dents in raceways 
and on rolling elements 

Cause: Entry of hard particle 
contaminants.

Countermeasures: Improve 
sealing, filter oil, shorten 
lubrication interval.  Employ 
debris resistant materials.



Plastic Deformation - Handling
Axial Brinells on RingBrinells

Symptom: Roller spaced dents 
(brinells) on raceways.  Cuts or 
dents on balls or axial dents on 
rollers.

Cause: Improper installation 
method or tools.  Poor handling of 
bearing before mounting.

Countermeasures: Apply press 
forces at proper location.  Avoid 
dropping or shock loads to bearing 
or machine with bearings.

Cut on Ball

Spalls Developed from Radial Brinells



Plastic Deformation - Handling

Symptom: Dents or scratches from 
tools or excessive forces between 
bearing components. 

Cause: Improper installation 
method or tools.  Poor handling of 
bearing before mounting.

Countermeasures: Use proper 
tools and techniques for installation 
and handling.  Maintain alignment 
during installation. Installation 

Scratch

Spall

Impact Dents



Fracture & Cracking

• Forced 
Fractures

• Fatigue 
Fractures

• Thermal 
Cracking



Forced Fractures

Symptom: Pieces of raceway, 
flange or rollers broken off.  Ring 
fractured across width

Cause: Poor handling, incorrect 
tools, overloading, irregular loads, 
impact loads, excessively tight fits

Countermeasures: Use proper 
tools and techniques.  Eliminate 
source of overloading or impact 
loads.  Check fits.



Fatigue Fractures

Symptom: Cracks across ring 
through spalls. 

Cause: High loads, very tight 
shaft fit, poor shaft or housing 
support due to wear.

Countermeasures: Review 
loading, fits, condition of shaft and 
housing.



Thermal Cracking
Symptom: Small cracks, 
generally parallel to each other in 
the axial direction or like spokes in 
the radial direction.  Can lead to 
larger fractures.

Cause: Thermal stress resulting 
from frictional heating of sliding 
contact.  Poor fits, inaccurate shaft 
taper, excessive loading.

Countermeasures: Check fits, 
shaft form, load condition.



Improper Bearing Setting

• Excessive Internal 
Clearance

• Excessive Preload



Excessive Internal Clearance

• Symptom: Cage pocket wear, 
bridge fracture, raceway 
uneven wear, noise

• Cause: Small load zone 
results in unloaded rolling 
elements skewing and 
impacting cage. Excessive 
clearance for rolling elements.

• Countermeasures: Review 
loading, mounting, fitting 
practice and thermal effects.  
Select appropriate internal 
clearance.



Excessive Preload

• Symptom: early spalling, 
burnup

• Cause: High internal 
loading results in early 
spalling, bearing overheat. 
Countermeasures:
Review loading, mounting, 
fitting practice and thermal 
effects.  Select adequate 
internal clearance.



Failure Causes

Lubrication

Operating Condition

Mounting

Design

Handling

Manufacturing

Material



Hands-On
Practice Application



Failure Analysis



Why Use Failure Analysis?

Most bearings fail before 
reaching their potential life.  
They fail for a variety of 
causes, many of which can be 
avoided if identified.  
Identifying and eliminating the 
causes of bearing failures not 
only reduces bearing costs, but 
also reduces maintenance and 
operational costs by increasing 
reliability. 3%
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Types of Bearing Failures



Summary
• Bearing Basics
• Types Of Bearings
• Standards
• Clearances, Precision, And Fits
• Lubrication (Oil Vs. Grease)
• Environmental Conditions 

(Temperature, Contamination, Etc.)
• Proper Care Before Use And Mounting
• Design Life vs. Service Life
• Failure Modes and Causes
• Hands-On Practice Application



Questions


