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Failure Analysis of Four Row 
Cylindr ical Roller  Bear ing

• Two large roller bearings – (ID = 865 mm, OD = 
1180 mm) failed in a cold rolling mill.
– one bearing failed within 105 hours (�� � � � ��� � 	
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– other failed within 300 hours of operation (�� � � � ��� � 	
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– Expected life of bearings was approximately 40,000 
operating hours

– Survival rate 0.5% and 1.0%.
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Failed Bearing
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Our Understanding
• Life of rolling element bearing is 

restricted by fatigue phenomena.
• Fatigue phenomena initiate from micro-

cracks below the surface. With 
continuous operation, cracks enlarge and 
material pitting develops. 

Objectives:
• Detect the root cause of premature failure:

– To ascertain material-defect, faulty 
assembly, operational problems, etc.

– To avoid such incidents in the future.
– To develop understanding between the 

user and supplier, to avoid legal dispute.
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Our understanding……

• Increase in applied load causes 
cracking.

• P=0.5C…. Life is increased by 10 
times.

• P=0.25C…. Life is increase by 100 
times
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Conclusion I: Bearing-failure was certainly not by 
chance. Good understanding of operating conditions is 
essential.
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Bearing Materials
• Standard bearing material is SAE 52100 steel 

hardened to 60 RC. This steel has a high content 
of carbon and chromium. It is manufactured by 
induction vacuum melting process, which 
minimizes porosity due to gas release during 
casting process. Allowed contact stress is 4.2 GPa
(609 kpsi)

• Stainless steel AISI 440C hardened to 58RC is the 
standard rolling bearing material for corrosive 
environments. Allowed limit of compressive stress 
is 3.5 GPa(508 kpsi)
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Preliminary analysis
• Outer ring of bearing was made out of hot rolled, SAE-

52100 bearing steel. SKF assured high quality of material.
• Following Figs. indicated “CRACKING” as the cause of 

failure. Cracking occurs due to excessive load or reduced 
dynamic load capacity. 
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Bearing 
subjected 
to normal 
load
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• To determine Wmax, it is necessary to determine 
how the bearing load is distributed among the balls 
or rollers. 
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• Stresses in dry contact using the theory of elasticity. 
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• In rolling mills the load is of 
constant direction. Only a quarter of 
the outer race is under load. For this 
reason, the side faces of the outer 
races are divided into four zones 
indicated by I to IV.  

• When the bearing is mounted for the 
first time it is usual to position zone 
I in the direction of action of the 
load. 

• After a period of approximately 
1000 operating hours (@2 months), 
outer race is turned 90°. 

Conclusion II: Rated bearing life = 4.*  Life of one 
load zone. Expected life of each load zone = 10,000 
operating hours
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Interference Fitting
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