
Rolling element or sleeve bearings 
often are required to operate under ex-
treme conditions. In these instances, it 
is more important than ever to follow 
proper lubrication selection and mainte-
nance procedures to maximize eff ective 
life and effi  cient performance. In this 
article, we explore examples of bear-
ings that are exposed to moisture, severe 
“dirt” contamination and high vibration. 
In these applications, bearings can only 
achieve the design life expectancy when 
the correct lubricant is selected and 
properly applied. Long-term analysis of 
fi eld data shows that the lack of proper 
lubrication is the most commonly cited 
cause of bearing failure and accounts 
for more than 40% of breakdowns 
(Fig. 1).

Moisture
In many bearing applications, the 
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bearing unit comes in contact with 
moisture on a regular basis. Th is in-
cludes diverse types of farm machinery, 
equipment that might sit idle in open 
storage prior to use, steel mill quench 
rolls, and food machinery that must 
be washed down for maintenance and 
cleaning. For industrial and agricultural 
equipment not involved in the direct 
handling or processing of foods, greases 
having a lithium base and/or corrosion 
inhibitors off er excellent moisture-resis-
tant properties. FDA regulations restrict 
the application of certain types of lubri-
cants on equipment used for handling 
or processing food products. To conform 
to these restrictions, the oil or grease 
must not contain any soaps or additives 
that may be hazardous to human health. 
Special lubricants have been developed 
by the petroleum industry for this type 
of equipment.

When bearings are exposed to mois-
ture, corrosion damage can occur in two 
basic forms. Th e fi rst is the ingress of 
water or liquid chemicals from direct 
impingement. Th e second is moisture 
condensation or chemical vapors. Con-
densation can occur on the bearing sur-

30  powertransmissionengineering     february  2008    www.powertransmission.com    

faces from moisture in the air, which 
is chilled to the dew point. Damag-
ing eff ects of corrosion can be reduced 
to some degree by using high-quality 
greases with corrosion inhibitors and 
good moisture control characteristics.

Where bearing speed is relatively 
low, bearing protection can be increased 
by keeping the bearing and housing 
cavities completely full of lubricant. Th is 
evacuates most air and lessens the level 
of condensation. Bearings on equip-
ment that operates at higher speeds can 
be protected in the same manner during 
extended periods of storage under moist 
conditions; however, some of the hous-
ing grease must be displaced or removed 
prior to full-speed operation to avoid 
overheating.

Severe Contamination
Another type of extreme bearing ap-

plication is exposure to severe contami-
nation. Dirt and abrasive contamination 
are especially severe on applications such 
as foundry and steel mill equipment, ag-
gregate or cement processing machinery, 
and taconite-handling conveyors. Much 
of the equipment used in the agricul-
tural, wood products, construction and 



Figure 1—Degraded lubrication is the No. 1 cause of bearing failures.

utility industries is also subject to this 
type of contamination.

In severely contaminated environ-
ments, the lubricant alone cannot pro-
vide adequate protection to the bear-
ing and is only part of the solution to 
proper bearing performance. Additional 
protection for bearing components re-
quires proper seal selection. First, use 
the typical criteria of load, speed, oper-
ating temperatures and environmental 
factors to select a premium-quality ball 
or roller bearing lubricant. Th en, turn 
the attention to sealing and re-lubrica-
tion frequency.

In the presence of contamination, 
sealing is often the key to prolonged 
bearing service life. Th e sealing system 
must resist contaminant ingression and 
still retain the lubricant in the bearing 
cavity. In many of these applications, a 
bearing with a grease-fl ushable seal can 
provide added protection and dramati-
cally longer bearing life. 

To maximize the seal eff ectiveness, 
a proper re-lubrication schedule is re-
quired. Often, more frequent re-lubri-
cation can enhance the eff ectiveness of 
a sealing system by expelling contami-
nants that advance past the seals. A fresh 
purge of grease will also clean the seal 
contact area, prolonging seal life. Th e 
frequency of re-lubrication is applica-
tion-specifi c. Severe environments may 
require virtually continuous lubricant 
replenishment, while heavy-to-moder-
ate levels may require purging every 8 
to 10 hours of service. Re-lubrication 
intervals for specifi c applications can 
be determined by inspecting the condi-
tion of the used lubricant purged from 
the bearing after the initial interval. Th e 
re-lubrication cycle can then be short-
ened or lengthened based on initial and 
subsequent inspections.

Severe Vibration
A third type of extreme bearing 

application is severe vibration. A cer-
tain amount of vibration is inherent in 
all equipment but more prominent in 
vibrating screens/feeders, fans or gyra-
tory crushers, to name a few. Operating 
such equipment beyond recommended 
balance limits exposes bearings, hous-
ings and lubricants to extreme vibration. 
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Th ese conditions tend to work-shear 
some greases. Eventually, this will dam-
age the chemical chains formed by ad-
ditives and cause work-softening and 
liquefaction of the grease thickener 
structure. Th e liquefi ed grease will either 
leak out of the seals or produce an added 
churning-friction eff ect in the bearing. 
Th e churning eff ect can increase operat-
ing temperatures signifi cantly, especially 
where high speeds prevail. Th is may 
lead to an accelerated breakdown of the 
grease and premature bearing failure. 
Greases with minimal work-shear ten-
dencies generally should be specifi ed for 
bearing lubrication on vibrating-type 
equipment. 

Only greases with excellent mechan-
ical properties should be used for high-
vibration applications. Applications 
such as vibratory shaker screens, tam-
pers, shaker tables, or vibratory rollers 
require grease with the proper consis-
tency and suffi  cient mechanical stability 
to prevent it from collapsing back into 
the path of the bearing rolling elements. 
A proper grease will channel away from 
the rolling element path, thus prevent-
ing churning of the excess grease.

Laboratory and fi eld experience has 
led to a preference for NLGI No. 2 or 
3 lubricants, with a lithium or lithium-
complex soap base for vibratory type 
applications. Th e mechanical stability of 
these grease products minimizes churn-
ing and lubricant deterioration.

Re-lubrication frequency in vibra-
tory applications depends on rotational 

speed, frequency and magnitude of vi-
bratory action, operating temperature, 
and environmental factors such as mois-
ture, dirt, abrasives and service cycle. In 
addition, the proper re-lubrication in-
terval can be determined by examining 
the condition of the purged lubricant 
from the seal area and making adjust-
ments based on these observations.  

Bearings are often required to oper-
ate in adverse environmental conditions 
as those discussed above. By following 
these recommended guidelines, success-
ful bearing operation can be achieved 
even in the most severe operating con-
ditions.
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