
TThe accurate diagnosis of a bearing failure 

is imperative to prevent repeat failure and 

additional expense. Rolling bearings are 

precision machine elements found in a 

wide variety of applications. They are typi-

cally very reliable even under the toughest 

conditions. Under normal operating condi-

tions, bearings have a substantial service 

life which is expressed as either a period 

of time or as the total number of rota-

tions before the rolling elements or inner 

and outer ring fatigue or fail. Less than 

1 percent—0.35 percent specifically (fig. 

1)—of rolling bearings do not reach their 

expected life [1]. 

Premature Bearing 
Failure
When a bearing does fail prematurely, it is 

usually due to causes that could have been 

avoided. For this reason the possibility of 

reaching conclusions about the cause of 

a defect by means of studying its appear-

ance is very useful. It’s most important 

to correct the causes and prevent future 

failures and the costs that follow.

Most bearing failures such as flaking 

and pitting, spalling unusual wear patterns, 

rust and corrosion, creeping, skewing and 

others are usually attributed to a relatively 

small group of causes that are often inter-

related and correctable. These causes 

include lubrication, mounting, operational 

stress, bearing selection, and environmen-

tal influence.

grease service liFe
The purpose of lubricating the bearing is to 

cover the rolling and sliding contact surfac-

es with a thin oil film to avoid direct metal 

to metal contact. When done effectively it 

reduces friction and abrasion, transports 

heat generated by friction, prolongs ser-

vice life, prevents rust and corrosion, and 

keeps foreign objects and contamination 

away from rolling elements.

Grease is generally used for lubricating 

bearings because it is easy to handle and 

simplifies the sealing system, while oil 

lubrication is generally suitable for high 

sideration. While there are many potential 

issues the primary ones are:

Dust and dirt, which can aggressively 

contaminate a bearing. Great care should 

be given to use proper sealing techniques.

Aggressive media or water. Once again, 

sealing is primary. The use of specialty 

type seals is recommended such as pump 

mechanical or labyrinth-style seals that do 

not score the shaft.

External heat. The ambient operating 

temperature mandates many choices in 

radial internal clearance, high temperature 

lubricants, intermittent or continuous run-

ning, and others that affect bearing life.

Current passage or electrolytic corrosion. 

If current is allowed to flow through the 

rolling elements, sparks can create pitting 

or fluting on the bearing surfaces. This 

should be corrected by creating a bypass 

circuit for the current or through the use 

of insulation on or within the bearing. This 

should be an inherent design consideration 

in applications such as wind turbines and 

all power generating equipment.

conclusion
To sum up our conversation, the first 

step in the overall prevention of bearing 

failure lies in the consideration of bearing 

technologies that are most suitable to the 

application with regard to specifications, 

recommendations, maintenance strate-

gies, fatigue life, and wear resistance of 

the bearing in relation to the application. 

That said, premature bearing failure within 

a proper application is typically attributed 

to one or more of the causes discussed—

lubrication, mounting, operational stress, 

and bearing selection or environmental 

influence—which can and should be cor-

rected in order to avoid future bearing 

failures and additional cost.   
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By Steven Katz

No one wants to 
experience bearing 
failure, but close study 
of all the factors involved 
will allow you to help 
avoid the associated 
costs and downtime in 
the future.
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Failure
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design. The standard scale in order of 

ascending clearance is C2, C0, C3, C4, 

and C5. The proper clearance for the 

application is critical in that it allows for 

the challenges of:

•  Lubrication. A proper film of lubricant 

must be established between the rolling 

elements. Reducing internal clearance 

and impeding lubricant flow can lead to 

premature failure.

•  Shaft fit. It is inevitable that there can be 

a reduction in the radial internal clear-

ance when the bearing is press fit.

•  Heat. In the normal operation of bear-

ings there is heat produced that cre-

ates thermal expansion of the inner and 

outer rings. This can reduce the internal 

clearance, which will reduce the optimal 

bearing life.

oPerational stress 
and selection
It is generally the exception to find a bear-

ing that has been improperly designed 

into an application. However, factors with-

in the larger application may change. If 

loads become too high, overloading and 

early fatigue may follow. If they are too 

low, skidding and improper loading of the 

rolling elements occur. Early failure will 

follow in each situation. Similar issues 

arise with improper internal clearance. 

The first sign of these issues will be 

unusual noises and/or increased tem-

peratures.

Increased temperature. Bearing tem-

perature generally rises with start up and 

stabilizes at a temperature slightly lower 

than at start up (normally 10 to 40 C high-

er than room temperature). A desirable 

bearing temperature is below 100 C.

Noises. There are typical abnormal bear-

ing sounds that indicate certain issues in 

the bearing application. While this is a 

subjective test, it is helpful to know that a 

screech or howl sound generally indicates 

too large an internal clearance or poor 

lubrication on a cylindrical roller bearing 

while a crunching felt when the shaft is 

rotated by hand usually indicates contami-

nation of the raceways (table 1).

Operational stresses in the applica-

tions can impact bearing life as well. It is 

critical to isolate vibrations in associated 

equipment as they can cause uneven run-

ning and unusual noises.

As for selection, we have designed an 

online “Bearing Detective” that will help 

choose the perfect bearing for your appli-

cation. Whether you’re an OEM or MRO 

client, Emerson Bearing will track down 

the bearing that is required. By asking a 

few simple questions pertaining to type 

of bearing, width, dimension, style, cage 

material, inner race, and mounting along 

with any other identifying features such 

as shields, seals, or SnapringOD, the 

Bearing Detective—available on our Web 

site, listed at the end of this article—will 

identify the required bearing for your 

application.

environmental 
inFluence
Even with the best design, lubrication and 

installation failures will occur if the oper-

ating environment is not taken into con-

Table 1: Bearing failure modes.

SOUND OTHER INDICATORS CAUSES
Hiss Small Bearings Raceway, ball or roller surfaces are rough

Buzz to Roar Loudness and pitch change with speed

Resonation

Poor Fit

Bearing rings deformed

Vibration or raceways, balls or rollers Dust/Contamination

Crunch Felt when bearings is rotated by hand Scoring of raceways surfaces

Scoring of balls or rollers

Dust/Contamination

Hum Disappears when power supply is shut off Electromagnetic sound of motor

Clatter Noticable at low speeds, continous at high speeds Bumping in cage pockets due to insufficient lubricant

Screech/Howl Occurs mainly on Cylindrical Roller bearings

Sound changes with speed. Goes away temporarily with lubrication

Large radial clearance. Poor lubrication

Squeak Metal to Metal spalling sound. High pitch Small clearance.

Squeal Generated irregularly due to grating Slipping of fitting surfaces

Rustle Sound quality remains the same even if speed changes Dirt or raceways, ball or roller surfaces are rough

Growl Continous at high speeds Scoring on raceway, balls or rollers

Quiet Fizzing or popping Generated irregularly on small bearings Bursting sound of bubbles in grease

Large sound pressure Large sound pressure Rough raceway, roller or ball surfaces

Raceways, rollers or ball deformed by wear

Large internal clearance due to wear

30            gearsolutions.com



design. The standard scale in order of 

ascending clearance is C2, C0, C3, C4, 

and C5. The proper clearance for the 

application is critical in that it allows for 

the challenges of:

•  Lubrication. A proper film of lubricant 

must be established between the rolling 

elements. Reducing internal clearance 

and impeding lubricant flow can lead to 

premature failure.

•  Shaft fit. It is inevitable that there can be 

a reduction in the radial internal clear-

ance when the bearing is press fit.

•  Heat. In the normal operation of bear-

ings there is heat produced that cre-

ates thermal expansion of the inner and 

outer rings. This can reduce the internal 

clearance, which will reduce the optimal 

bearing life.

oPerational stress 
and selection
It is generally the exception to find a bear-

ing that has been improperly designed 

into an application. However, factors with-

in the larger application may change. If 

loads become too high, overloading and 

early fatigue may follow. If they are too 

low, skidding and improper loading of the 

rolling elements occur. Early failure will 

follow in each situation. Similar issues 

arise with improper internal clearance. 

The first sign of these issues will be 

unusual noises and/or increased tem-

peratures.

Increased temperature. Bearing tem-

perature generally rises with start up and 

stabilizes at a temperature slightly lower 

than at start up (normally 10 to 40 C high-

er than room temperature). A desirable 

bearing temperature is below 100 C.

Noises. There are typical abnormal bear-

ing sounds that indicate certain issues in 

the bearing application. While this is a 

subjective test, it is helpful to know that a 

screech or howl sound generally indicates 

too large an internal clearance or poor 

lubrication on a cylindrical roller bearing 

while a crunching felt when the shaft is 

rotated by hand usually indicates contami-

nation of the raceways (table 1).

Operational stresses in the applica-

tions can impact bearing life as well. It is 

critical to isolate vibrations in associated 

equipment as they can cause uneven run-

ning and unusual noises.

As for selection, we have designed an 

online “Bearing Detective” that will help 

choose the perfect bearing for your appli-

cation. Whether you’re an OEM or MRO 

client, Emerson Bearing will track down 

the bearing that is required. By asking a 

few simple questions pertaining to type 

of bearing, width, dimension, style, cage 

material, inner race, and mounting along 

with any other identifying features such 

as shields, seals, or SnapringOD, the 

Bearing Detective—available on our Web 

site, listed at the end of this article—will 

identify the required bearing for your 

application.

environmental 
inFluence
Even with the best design, lubrication and 

installation failures will occur if the oper-

ating environment is not taken into con-

Table 1: Bearing failure modes.

SOUND OTHER INDICATORS CAUSES
Hiss Small Bearings Raceway, ball or roller surfaces are rough

Buzz to Roar Loudness and pitch change with speed

Resonation

Poor Fit

Bearing rings deformed

Vibration or raceways, balls or rollers Dust/Contamination

Crunch Felt when bearings is rotated by hand Scoring of raceways surfaces

Scoring of balls or rollers

Dust/Contamination

Hum Disappears when power supply is shut off Electromagnetic sound of motor

Clatter Noticable at low speeds, continous at high speeds Bumping in cage pockets due to insufficient lubricant

Screech/Howl Occurs mainly on Cylindrical Roller bearings

Sound changes with speed. Goes away temporarily with lubrication

Large radial clearance. Poor lubrication

Squeak Metal to Metal spalling sound. High pitch Small clearance.

Squeal Generated irregularly due to grating Slipping of fitting surfaces

Rustle Sound quality remains the same even if speed changes Dirt or raceways, ball or roller surfaces are rough

Growl Continous at high speeds Scoring on raceway, balls or rollers

Quiet Fizzing or popping Generated irregularly on small bearings Bursting sound of bubbles in grease

Large sound pressure Large sound pressure Rough raceway, roller or ball surfaces

Raceways, rollers or ball deformed by wear

Large internal clearance due to wear

30            gearsolutions.com

speed or high temperature operations. Generally lubrication fail-

ures occur due to: using the wrong type of lubricant; too little 

grease/oil; too much grease/oil; mixing of grease/oil; and con-

tamination of the grease/oil by objects or water.

While we have spoken about a normal bearing service life it is 

also important to take into consideration the normal grease ser-

vice life, as the two should be considered together to maximize 

bearing life. Grease service life is the time over which proper 

Fig. 1: Examples of bearing failure.
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bearing function is sustained by a particular quantity and cat-

egory of grease. This is especially critical in pump, compressor, 

motor, and super-precision applications.

mounting and installation
It is critical in the mounting and installation process to pay strict 

attention to the following:

Use of proper tools and ovens/induction heaters. Use a sleeve 

to impact the entire inner ring face of the ring being press fit.

Verify the shaft and housing tolerances. If the fit is too tight 

you will create too much preload, and if the fit is too loose you 

will create too little preload, which may allow the shaft to rotate 

or creep in the bearing. Check for proper diameters, roundness, 

and chamfer radius.

Avoid misalignment or shaft deflection. This is especially criti-

cal in mounting bearings that have separable components such 

as cylindrical roller bearings where successful load bearing and 

optimal life are established or diminished at installation.

Be aware of “radial internal clearance” (fig. 2): It is critical to 

maintain the proper R.I.C that was established in the original 

Fig. 2: Bearing 
failure, radial 

internal 
clearance.

Fig. 3: The author 
poses with a 

range of Emerson 
Bearing prod-

ucts (© W. Marc 
Bernsau/Boston 

Business Journal).

Pr
od

uc
ts

sE
rV

Ic
Es

standard 
FEaturEs:

•  Automatic Air 
Operated door

• Operator Interface

• PLC controls

• Filtration system

•  Work Light  
inside hood

oPtIonal 
FEaturEs:

•  Additional  
deburring heads

•  Automatic air 
chucking

•  Thermostatically 
controlled heating 
element.

 

Our customer service response time 
is second to none. We offer contract 
deburring of your gears, along with 
rebuilding all makes and models of gear 
deburring machines. Chamfermatic is a 
full-service supplier to the industry.

• Contract Deburring

• Machine rebuild

• Grinding wheels

• Carbide Deburrs

• Osborn brushes

WE oFFEr both 
manual and 
Fully automatEd 
machInEs.
In addition our machines are portable, and 
carry a Two Year Limited Warranty.

WE manuFacturE 
thE bEst, 
EasIEst to sEt uP 
gEar dEburrIng 
machInEs 
on thE markEt.

7842 Burden Road   •   Machesney Park, IL 61115 
Tel: 815-636-5082   •   Fax: 815-636-0075
CHAMFER96@comcast.net

www.chamfermatic.com

juLY 2010             29

bearing function is sustained by a particular quantity and cat-

egory of grease. This is especially critical in pump, compressor, 

motor, and super-precision applications.

mounting and installation
It is critical in the mounting and installation process to pay strict 

attention to the following:

Use of proper tools and ovens/induction heaters. Use a sleeve 

to impact the entire inner ring face of the ring being press fit.

Verify the shaft and housing tolerances. If the fit is too tight 

you will create too much preload, and if the fit is too loose you 

will create too little preload, which may allow the shaft to rotate 

or creep in the bearing. Check for proper diameters, roundness, 

and chamfer radius.

Avoid misalignment or shaft deflection. This is especially criti-

cal in mounting bearings that have separable components such 

as cylindrical roller bearings where successful load bearing and 

optimal life are established or diminished at installation.

Be aware of “radial internal clearance” (fig. 2): It is critical to 

maintain the proper R.I.C that was established in the original 

Fig. 2: Bearing 
failure, radial 

internal 
clearance.

Fig. 3: The author 
poses with a 

range of Emerson 
Bearing prod-

ucts (© W. Marc 
Bernsau/Boston 

Business Journal).

Pr
od

uc
ts

sE
rV

Ic
Es

standard 
FEaturEs:

•  Automatic Air 
Operated door

• Operator Interface

• PLC controls

• Filtration system

•  Work Light  
inside hood

oPtIonal 
FEaturEs:

•  Additional  
deburring heads

•  Automatic air 
chucking

•  Thermostatically 
controlled heating 
element.

 

Our customer service response time 
is second to none. We offer contract 
deburring of your gears, along with 
rebuilding all makes and models of gear 
deburring machines. Chamfermatic is a 
full-service supplier to the industry.

• Contract Deburring

• Machine rebuild

• Grinding wheels

• Carbide Deburrs

• Osborn brushes

WE oFFEr both 
manual and 
Fully automatEd 
machInEs.
In addition our machines are portable, and 
carry a Two Year Limited Warranty.

WE manuFacturE 
thE bEst, 
EasIEst to sEt uP 
gEar dEburrIng 
machInEs 
on thE markEt.

7842 Burden Road   •   Machesney Park, IL 61115 
Tel: 815-636-5082   •   Fax: 815-636-0075
CHAMFER96@comcast.net

www.chamfermatic.com

juLY 2010             29

speed or high temperature operations. Generally lubrication fail-

ures occur due to: using the wrong type of lubricant; too little 

grease/oil; too much grease/oil; mixing of grease/oil; and con-

tamination of the grease/oil by objects or water.

While we have spoken about a normal bearing service life it is 

also important to take into consideration the normal grease ser-

vice life, as the two should be considered together to maximize 

bearing life. Grease service life is the time over which proper 

Fig. 1: Examples of bearing failure.

28            gearsolutions.com

bearing function is sustained by a particular quantity and cat-

egory of grease. This is especially critical in pump, compressor, 

motor, and super-precision applications.

mounting and installation
It is critical in the mounting and installation process to pay strict 

attention to the following:

Use of proper tools and ovens/induction heaters. Use a sleeve 

to impact the entire inner ring face of the ring being press fit.

Verify the shaft and housing tolerances. If the fit is too tight 

you will create too much preload, and if the fit is too loose you 

will create too little preload, which may allow the shaft to rotate 

or creep in the bearing. Check for proper diameters, roundness, 

and chamfer radius.

Avoid misalignment or shaft deflection. This is especially criti-

cal in mounting bearings that have separable components such 

as cylindrical roller bearings where successful load bearing and 

optimal life are established or diminished at installation.

Be aware of “radial internal clearance” (fig. 2): It is critical to 

maintain the proper R.I.C that was established in the original 

Fig. 2: Bearing 
failure, radial 

internal 
clearance.

Fig. 3: The author 
poses with a 

range of Emerson 
Bearing prod-

ucts (© W. Marc 
Bernsau/Boston 

Business Journal).

Pr
od

uc
ts

sE
rV

Ic
Es

standard 
FEaturEs:

•  Automatic Air 
Operated door

• Operator Interface

• PLC controls

• Filtration system

•  Work Light  
inside hood

oPtIonal 
FEaturEs:

•  Additional  
deburring heads

•  Automatic air 
chucking

•  Thermostatically 
controlled heating 
element.

 

Our customer service response time 
is second to none. We offer contract 
deburring of your gears, along with 
rebuilding all makes and models of gear 
deburring machines. Chamfermatic is a 
full-service supplier to the industry.

• Contract Deburring

• Machine rebuild

• Grinding wheels

• Carbide Deburrs

• Osborn brushes

WE oFFEr both 
manual and 
Fully automatEd 
machInEs.
In addition our machines are portable, and 
carry a Two Year Limited Warranty.

WE manuFacturE 
thE bEst, 
EasIEst to sEt uP 
gEar dEburrIng 
machInEs 
on thE markEt.

7842 Burden Road   •   Machesney Park, IL 61115 
Tel: 815-636-5082   •   Fax: 815-636-0075
CHAMFER96@comcast.net

www.chamfermatic.com

juLY 2010             29

bearing function is sustained by a particular quantity and cat-

egory of grease. This is especially critical in pump, compressor, 

motor, and super-precision applications.

mounting and installation
It is critical in the mounting and installation process to pay strict 

attention to the following:

Use of proper tools and ovens/induction heaters. Use a sleeve 

to impact the entire inner ring face of the ring being press fit.

Verify the shaft and housing tolerances. If the fit is too tight 

you will create too much preload, and if the fit is too loose you 

will create too little preload, which may allow the shaft to rotate 

or creep in the bearing. Check for proper diameters, roundness, 

and chamfer radius.

Avoid misalignment or shaft deflection. This is especially criti-

cal in mounting bearings that have separable components such 

as cylindrical roller bearings where successful load bearing and 

optimal life are established or diminished at installation.

Be aware of “radial internal clearance” (fig. 2): It is critical to 

maintain the proper R.I.C that was established in the original 

Fig. 2: Bearing 
failure, radial 

internal 
clearance.

Fig. 3: The author 
poses with a 

range of Emerson 
Bearing prod-

ucts (© W. Marc 
Bernsau/Boston 

Business Journal).
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