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Bearing Life
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8.1 Bearing Life

The various functions required of rolling bearings vary
according to the bearing application. These functions must be
performed for a prolonged period. Even if bearings are
properly mounted and correctly operated, they will eventually
fail to perform satisfactorily due to an increase in noise and
vibration, loss of running accuracy, deterioration of grease, or
fatigue flaking of the rolling surfaces.

Bearing life, in the broad sense of the term, is the period
during which bearings continue to operate and satisfy their
required functions. This bearing life may be defined as noise
life, abrasion life, grease life, or rolling fatigue life, depending
on which one causes loss of bearing service.

Rolling fatigue life is represented by the total number of
rotations at which time the bearing surface will start flaking
due to stress. This is called fatigue life. Even for seemingly
identical bearings, which are of the same type, size, and
material and receive the same heat treatment and other
processing, the rolling fatigue life varies greatly even under
identical operating conditions. This is because the flaking of
materials due to fatigue is subject to many other variables.
Consequently, “rating fatigue life” , in which rolling fatigue life
is treated as a statistical phenomenon, is used in preference
to actual rolling fatigue life.

Suppose a number of bearings of the same type are operated
individually under the same conditions. After a certain period
of time, 10% of them fail as a result of flaking caused by
rolling fatigue. The total number of rotations at this point is
defined as the rating fatigue life or, if the speed is constant,
the rating fatigue life is often expressed by the total number of
operating hours completed when 10% of the bearings
become inoperable due to flaking.

8.2 Basic Dynamic Load Rating and Fatigue Life

The basic load rating is defined as the constant load applied on
bearings with stationary outer rings that the inner rings can endure for
a rating life of one million revolutions. The basic load rating of radial
bearings is defined as a central radial load of constant direction and
magnitude.

The basic dynamic load ratings C are listed under Cr for radial
bearings and Ca for thrust bearings in the bearing tables. The
following relation exists between beairng load and rating fatigue life:

where L= Rating fatigue life (10° rev.)
P= Bearing load (equivalent load) (N), {kgf}
C= Basic load rating (N), {kgf}

In the case of bearings that run at a constant speed, it is convenient to
express the fatigue life in terms of hours. By designating bearing
speed as n(min™), the relation is obtained as follows.



