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. Librication

6.1 Librication of rolling bearings

The puwpose of bearing lubrication is fo prevent direct metallic contactbetween the various
rolling and sliding elements. This is accomplished fwough the formation of a thin oil (or
grease) film on the confact swiaces Howewver, for rolling bearings. lubrication has the
following advantages:
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{1 Friction and wwear reduction
(2) Friction heat dissipation

(3) Frolonged bearing life

(4) Frevyention of rust

(51 Frotection against harmful elements
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In order to achieve the above effects. the most eftfective lubrication method for the operating
conditions must be =elected Almo a good quality. reliable lubricant mustbe selected. In
addition. an effectively designed sealing svstem that prevenis the intrusion of damaging
elements | dust. water. etc. ) into fhe bearing interior, removes ofher impuities from the
lubricant, and prevents lubricant from leaking to the outside. is also a requirement

Almost all rolling bearings use either grease or oil lubrication methods, butin some special
applicatic solid lubricant suclh as molvbdenum dizulfide or graphite may be w=ed.

6.2

Grease lubrication

Grease type lubricants are relatively easy to handle require only the =simplest sealing
devicestor these reasons grease 15 the mostwidely used lubricant rolling bearings.

5.2.1 Tyvpes and characteristics of grease

Libricating grease are composed of either a mineral base or a =

rathetic oil base. To this

base a thicks other additves are added. The properties of all greases are mauily defermined
by the kind of base oil use the combination of thickening agent and various additives.

Standard greases and their characteristics are Table 6.2, A= performance characteristics of
even same tyvpe of grease will vary wdely from brand. it is best to check the manufacturers'
data when selecting a grease.

Table &1 Grecse vaieties and chaasteristics
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. Hon-soap base gecse
Greass name Alurminum grease [ =

Thickenar
. Bentone, silic o gel, urea, codoon block
RISHEaEe Al e fluotine cormpounds, etc.
Boee ail fireral oil fineral oil Synthefic ol
Droyoping pioin ~ C 70~ %0 2580 or mbove 280 or cbove
Oyoraiting
terrperoiure ronge C -10~ +80 S0~ +120 50~ +200
hechorical stoility Cood ~ poor Good Goad
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o horocterstic s. high termperotures. Showvs excellent heat
resistonce, cold resistonc e chermical
Applications Suitoikole for resistonce, and other chorocteristics
s bearings swbjected | when motc hed with o suitakle bos oil
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Grease used in all tyoes of roilng beainos.

it Load rating and life

7.1 Beariag life

Ewen i bearings operating under normal conditions the swiaces of the raceway and rolling
clements are constantly being =subjected to repeated compressive stresses which causes
flaling of these swiaces to ocow. Tlhis flalkdng is due to material fatigue and will eventually
cause the bearings to fail The effective life of a bearing is wsually defined in terms of the
total number of revolutions a bearing can undergo before flaking of etther the raceway
swiace or the oling element swiaces ocows.

Other causes ofbearing failluwe are often attributed to problems such as seizing. abrasions
cracking. chipping. gnawing. rust ete. However, these =o called "cawses" of bearing fallure
are wsually themselves caused by improper installaton wmsuficdent or tnproper lubrication,
fauty sealing or inaccwate bearing selection. ince the above mentioned "causes" of bearing
fallure can be avoided by talang the properprecautons.and are not simply caused by material
fatigue, they are considered separately from the flaling aspect

7.2 Basic rating life and basic dynamic load rating
A group of seemingly identical bearings when subjected to identical load and operating
conditions will exhibit a wide diversity in their durability.

Thi=s " life " disparity can be accounted for by the difference in the fatigue of the bearing
material itself. This disparity is considered statistically when calculating bearing life. and the
basic rating life is defined as follows.

The basic rating life i= bamed on a 9N% =tatistical model which is expressed as the total
nunber of revolutions 9M% of the bearingsin anidentical growp of bearings subjected to
identical operating conditions will attain or swpass before flaling dus to material fatigue
occwrs. For bearings operating at fized constant speeds, the basic rating life (90% reliability)
iz expressed in the total nuuber of houwrs of operation

14



