
15. Damage to Bearings and
Preventive Measures

When bearings are used normally and rightfully,
they usually can run longer than their theoretical
fatigue lives. If that’s not the case, bearings can be
easily damaged before its life span. It is necessary
to find out the exact causes for abnormal damages
to a bearing, but it is quite  difficult to determine the
causes just by examining the damages to the
bearing.

Therefore, following points including damaged
shape of a bearing have to be analyzed compr-
ehensively to construct the causes, and their
appropriate measures to prevent early damages
from recurring; operating conditions, surrounding
structure, status before and after the damage to the
bearing, etc.

Presumed causes depending on the times of

damage to  a bearing are shown on Table 15-1,
and typical shape of  bearing damages, and their
causes and preventive measures are shown on
Table 15-2.
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Table 15-1 Occurring Time and Causes for Abnormal Bearing Damages

Occurring Improper Faulty Design Improper Improper Improper Seal Bearing
Time of Selection or Fabrication of Mounting of Lubricant, Intrusion of Defect
Damage of Bearing Surrounding Parts Bearing Lubricating Moisture or

(Shaft, Housing, etc.) Method or Other Foreign
Amount Particles

Immediately ● ● ● ● ●
after mounting 
or during initial 
operation period

Immediately ● ● ●
after bearing 
dismounting 
and re-mounting

Immediately ● ●
after supplying 
lubricant

Immediately ● ● ●
after repairing 
or replacing 
shaft, housing, etc.

Some time ● ● ● ● ● ●
after operation 
begins
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Flaking
(Fig. 15-1,2)

Scratches
(Fig. 15-3,4)

Crack(Fig.
15-5)

Damaged
cage(Fig.
15-6)

Indentation
Marks(Fig.
15-7,8)

Examine the amount of tight fit
interference. 
Examine the bearing clearance.

Re-fabrication or re-production of shaft
or housing 

Increase shaft rigidity 
Correction of shaft or housing lip angle
to be perpendicular 
Proper mounting

Replace with larger bearing with larger
load capacity

Proper mounting
Measures to prevent corrosion during
non-operation period

Securing of free end considering
thermal expansion of shaft

Adjust preload

Insufficient lubricant
Grease is too light 
When starting, too fast acceleration

Mount the bearing carefully and
precisely
Apply an appropriate amount of
preload
Re-select the bearing

Re-examine the lubricant and
lubricating method
Re-select the bearing
Take the preventive measures against
thermal expansion

Take the preventive measures against
impact load
Mount the bearing carefully and
precisely
Re-examine the tight-fit interferences
Take the preventive measures against
flaking

Mount the bearing carefully and
precisely
Take precautions while carrying or
handling
Take the preventive measures against
flaking

Mount the bearing carefully and
precisely
Re-examine the lubricant and
lubricating method

Mount the bearing carefully and
precisely
Re-examine the bearing load capacity

Clean the surrounding before
mounting
Improve sealing to prevent foreign
particle intrusion

Narrow clearance

Poor roundness of shaft or housing  
Poor precision of divided housing

Improper mounting
Bent shaft 
Eccentricity

Excessive load

Heavy impact during mounting
Corrosion during non-operation period

Abnormal axial load

Excessive preload

Insufficient lubricant
Grease is too light 
When starting, too fast acceleration

Raceway is not parallel
Too fast acceleration

Poor lubrication
Excessive axial load

Excessive impact load
Excessive interferences
Progress from flaking

Impact during mounting
Accidental drop while carrying or handling
Progress from flaking

Abnormal application of load due to
improper mounting
Improper lubrication

Impact load during mounting
Excessive load while at rest

Intrusion of metal particles or sand, etc.

All  through circumference  at the
center of  radial  bearing raceway.

Symmetrically on  the circumference
of radial bearing raceway.

Inclined  against circumference  of
radial bearing  raceway. 
On  the raceway of roller bearing and
on edges of rolling elements

Just on parts of inner or outer ring
raceway circumference

On raceway in interval of a rolling
element

Only on one side of radial bearing
raceway

Early occurrence on combination
bearing

Occurrence on raceway

Spiral marks on thrust ball bearing
raceway

Marks on roller face and shoulder lip

Cracks on inner or outer ring

Cracks on rolling element or lip

Damaged cage(Fig. 15-6)

On raceway in interval of a rolling
element

Minute indentation marks on raceway
and roller surface

Table 15-2  Typical Shape  of  Bearing Damages,  and Their   Causes and  Preventive Measures

Damaged Shape Causes Preventive Measures
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Abrasion marks on raceway,
lip, or cage

Fretting

Creep

False brinelling

Discoloring,  softening,  and
seizure  of  raceway,  rolling
element, lip surface

Uneven surface on raceway

Happens on inside a bearing
Happens on tight-fit surfacea

Foreign particle intrusion
Poor lubrication

Sliding abrasion caused by
minute gap

Insufficient interferences

Vibration while at rest or
carrying
Shaking movement of small
amplitude

Too small clearance
Poor lubrication
Improper mounting

Seizure due to sparks generated
by passing current

Intrusion of moisture in the air
Fretting
Intrusion of corrosive material

Clean the surrounding before
mounting
Improve sealing to prevent
foreign particle intrusion
Re-examine the lubricant and
lubricating method

Re-examine the tight-fit
interferences
Apply grease or equivalent on
shaft or housing

Re-examine the tight-fit
interferences

Take the measures against
vibration 
Apply preload
Change the lubricant to that
with a higher viscosity

Re-examine the clearance or
tight-fit interferences
Re-examine the lubricant and
lubricating method
Mount the bearing carefully
and precisely

Grounding
Use insulation grease
Use insulation bearing

Take care while storing
Take the measures against
fretting
Take the measures against
varnish, gas, etc.

Abnormal
abrasion
(Fig. 15-9)

Seizure
(Fig. 15-10)

Electric corrosion
(Fig. 15-11) 

Rust, Corrosion
(Fig. 15-12, 13)

Damaged Shape Causes Preventive Measures

Fig. 15-1 Generation of Flaking on Inner Ring Fig. 15-2 Generation of Flaking on Inner Ring Raceway 
Raceway of Deep Groove Ball Bearing of Deep Groove Bearing

www.bergab.ru Берг АБ bergab@ya.ru Тел. (495)-228-06-21, факс (495) 223-3071

www.bergab.ru Берг АБ bergab@ya.ru Тел. (495)-228-06-21, факс (495) 223-3071



130

15. Damage to Bearings and Preventive
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Fig. 15-3 Scratches on Outer Ring Raceway of Tapered
Roller Bearing

Fig. 15-4 Scratches on Larger Side Surface of Tapered
Roller Bearing

Fig. 15-5 Crack on Outer Ring Raceway of Deep Groove
Ball Bearing

Fig. 15-6 Damaged Cage of Tapered Roller Bearing

Fig. 15-7 Indentation Marks on Outer Ring Raceway of
Tapered Roller Bearing

Fig. 15-8 Indentation and Flaking  on Outer Ring Raceway
of Deep Groove Ball Bearing
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Fig. 15-9 Creep on Outer Ring Surface of Deep Groove
Ball Bearing

Fig. 15-10 Seizure on Outer Ring Raceway of Deep
Groove Ball Bearing

Fig. 15-11 Electric Corrosion on Outer Ring Surface  of
Deep  Groove Ball Bearing

Fig. 15-12  Corrosion on Tapered Roller Bearing

Fig. 15-13. Corrosion on Outer Ring Raceway of Deep
Groove Ball Bearing
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