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Foreword a

This British Standard, which has been prepared under the
direction of the Mechanical Engineering Standards
Committee, is identical with International Standard

1SO 281/1—1977 'Rolling bearings—Dynamic load ratings
and rating life—Part 1 : Calculation methods'.

In the Introductory Note to ISQ/R 281—1962, ‘Rolling
bearings—Methods of evaluating dynamic load ratings’, *
it was stated that ‘it is recognized that revisions of the
calculations may be required from time to time as the
result of improvements and new developments.’

Since the 1950s, when ISO/R 281 was drawn up, experience
has shown that a theoretical difference between the case
where the inner ring rotates in relation to the load and that
where the outer ring rotates in relation to the load can be
disregarded in practice. Thus, the rotation factor can be
deleted from a standardized calculation, In addition, the
evaluation of bearing life for reliabilities greater than 90%
has become of more frequent interest. Finally, in cases
where material with properties deviating from those of
conventional bearing steel is used and/or where the
lubrication is not quite adequate, it has been found
justified to adjust the rating life.

In 18O 281/1 the developments indicated above have been
considered,

*1SO/R 281 — 1962 was not implemented as a British Standard.
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Tables

Factor £, for radial ball bearings

Factors X and Y for radial ball bearings
Factor f, for thrust ball bearings

Factors X and Y for thrust ball bearings
Factor f, for radial roller bearings
Factors X and Y for radial roller bearings
Factor f, for thrust roller bearings
Factors X and Y for thrust roller bearings
Life adjustment factor for reliability, a4
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A further Part of 1SO 281, giving supplementary background
information regarding the derivation of formulae and
factors given in Part 1, is under consideration within
Technical Committee 1ISO/TC 4—Rolling bearings, of the
International Organization for Standardization, and it is
intended that this will subsequently be adopted as Part 2

of this British Standard.

Reference is made in this standard to 1ISO 76 ‘Rolling
bearings—Static load ratings’, at present in draft stage as a
revision of 1SO/R 76—19568. When published, it is intended
also to adopt SO 76 as a British Standard.

Terminology and conventions. The text of the international
standard has been accepted as suitable for publication,
without deviation, as a British Standard. Certain terminology
and conventions. aré used, however, that are not identical
with those used in British Standards, Attention is therefore
drawn to the following.

Wherever the words ‘International Standard’, relating to this
publication, appear, they should be interpreted as ‘British
Standard’.

The commia has been used throughout as a decimal marker.

In British Standards it is current practice to use a full point
(a full stop on the baseline) as the decimal marker,

i‘ o
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British Standard Specification for

Rolling bearings — Dynamlc Ioad

ratings and rating life

0 INTRODUCTION

It is often impractical to establish the suitability of a
bearing selected for a specific application by testing a
sufficient number of bearings in that application. Other
methods are therefore required to establish this suitability.

Life, as defined in sub-clause 2.1, represents the period of
unimpaired performance of a rolling bearing when the
bearing is properly mounted, adequately- lubricated,
protected from foreign matter and not otherwise subjected
to extreme operating conditions. A reliable life calculation
is therefore considered to be a suitable and advantageous
substitute for testing.

The purpose of this International Sfandard is to provide the
required basis for this life calculation.

1 SCOPE AND FIELD OF APPLICATION

This International Standard sets out methods of calculating
the basic dynamic load rating and rating life of rolling
bearings within the size ranges shown in the relevant ISO
publications, manufactured from good quality, hardened
steel in accordance with good manufacturing practice and
basically of conventional design as regards the shape of
rolling contact surfaces. -

This International Standard also specifies methods of
calculating adjusted rating life to take into account various
reliabilities, materials and operating conditions.

The present state of the art does not permit the inclusion in-

this International Standard of specifications such as, for
example, that of the characteristics of good quality,
hardened steel (analysis, inclusions, structure, hardness,
ete.), or the inclusion of specific values of life adjustment
factors for material and operating conditions. Revisions of
this International Standard will therefore be required from
time to time as the result of new developments or in the
light of new information concerning specific bearing types.

Calculations according to this International Standard do
not yield satisfactory results for bearings subjected to such
application conditions and/or of such internal design which
result in considerable truncation of the area of contact
between the rolling elements and the ring raceways. Un-
modified calculation results are thus not applicable, for
example, to groove ball bearings with filling slots which
project substantially into the ball/raceway contact area
when the bearing is subjected to load in the application.

-2.4 basic dynamic radial load rating:

Calculations- according to this International Standard do
not vield satisfactory results for bearings subjected to
such application conditions which cause deviations from
a normal -load distribution in the bearing, for example
misalignment, housing or shaft deflection, rolling element

-centrifugal forces or other high speed effects, and preload

or extra large clearance in radial bearings. Where there is
reason to assume that such conditions prevail, the user
should consult the bearing manufacturer for recommen-
dations and evaluation of equivalent load and life.

This International Standard is -not applicable to designs -
where the rolling elements operate directly on a shaft or
housing surface, unless that surface is equivalent in all
respects to the bearing ring (or washer) raceway it
replaces. .

- Double row radial bearings and double direction thrust
- bearings are; when referred to in this International
“Standard, presumed to be symmetrical.,

Further limitations concerning particular types of bearings
are included in the relevant clauses.

2 DEFINITIONS ' -

2.1 life : For an individual rolling bearing, the number of
revolutions which one of the bearing rings (or washers)
makes in relation to the other ring {or washer) before the .
first evidence of fatigue develops in the material of one of
the rings (or washers) or rolling elements.

2.2 reliability (in the context of bearing life) : Fof a group
of apparently identical rolling bearings, operating under the
same conditions, “the - percentage of the group that is
expected to attain or exceed a specified life.

The reliability of an individual 'rolling bearing is the
probability that the bearlng will attain or exceed a specified
Ilfe

23 basic rating life : For an indijvidual rolling bearing, or

a group of apparently identical rolling bearings operating
_under the same conditions, the life associated with 90 %
rellablhty

That constant

stationary radial load which a rolling bearing can theoreti-

cally .endure for a basic rating life of one million

revolutions. in the case of a single row angular contact

bearing, the radial load ratm refers to the adial
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component of that load which causes a purely radial
displacement of the bearing rings in relation to each other.

25 hasic dynamic axial load rating : That constant centric
axial load which a rolling bearing can theoretically endure
for a basic rating life of one million revolutions.

2.6 dynamic equivalent radial load: That constant
stationary radial load under the influence of which a rolling
bearing would have the same life as it will attain under the
actual load conditions.

2.7 dynamic equivalent axial load : That constant centric
axial load under the influence of which a rolling bearing
would. have the same life as it will attain under the actual
load conditions.

2.8 roller diameter applicable in the calculation of load
ratings : The diameter at the middle of the roller.

NOTE — For a tapered roller this is equal to the mean value of the
diameters at the theoretical sharp corners at the large end and the
small end of the roller.

For an asymmetrical convex roller this is an approximation for the
diameter at the point of contact between the roller and the ribless
raceway at zero load.

2.9 roller length applicable in the calculation of load
ratings : The theoretical maximum length of contact

between a roller and that raceway where the contact is -

shortest.

NOTE ~ This is normally taken to be either the distance between
the theoretical sharp corners of the roller minus the roller chamfers
or the raceway width excluding the grinding undercuts, whichever
Is the smaller.

2.10 nominal contact angle : The angle between a plane
petpendicular to thé- bearing axis and the nominal line of
action of the resultant of the forces transmitted by a
bearing ring to a rolling element.

3 SYMBOLS

C, = basic dynamic radial load rating, newtons

C, = -basic dynamic axial load rating, newtons

C,;r = basic static radial load rating1), newtons

Coa " = basic static axial load rating*}, newtons

D, = ball diameter, millimetres

D,, = roller diameter applicable in the calculation of
load ratings, millimetres

DpW =, pitch diameter of ball or roller set, millimetres

F, = bearing radial load = radial component of actual

bearing load, newtons

F, = bearing axial load = axial component of actual
bearing load, newtons

L,o = basic rating life, million revolutions

L, = adjusted rating life for a reliability of (100 —n) %,
million revolutions

L40s = adjusted rating life for non-conventional material
properties and operating conditions, million
revolutions 7

L,, = adjusted rating life for non-conventional material

properties and operating conditions and for- a
reliability of (100 — n) %, million revolutions

L = roller length applicable in the calculation of load
ratings, millimetres

P, = dynamic equivalent radial load, newtons

P, = dynamic equivalent axial load, newtons

X = radial load factor

Y = axial load factor

Z = number of balls or rollers in a single row bearing,
number per row of a multi-row bearing with equal
number of balls or rollers per row

a, = life adjustment factor for a reliability other than
90 %

a, = life adjustment factor for non-conventional
material properties

a; = life adjustment factor for non-conventional
operating conditions

e = limit value of F_/F  for the applicability of
different values of factors X and Y

f. = g factor which depends on the geometry of the
bearing components, the accuracy to which the
various components are made, and the material

/ = numberl of rows of balls or rollers in a bearing

o = nominal contact angle of a bearing, degrees

4 RADIAL BALL BEARINGS

4.1 Basic dynamic radial load rating

The basic dynamic load rating for radial and angular
contact ball bearings is :

for D, <254 mm :

C, =f, (icos @)07 Zz23p 18

for D, >254mm: -
C, = 3,647f, {icos )07 223 p 14

Values of factor f_ are given 'in table 1. They apply to
bearings with a cross-sectional raceway groove radius not
larger than 0,62 D in radial and angular contact groove

1) For definition and calculation method, refer to 1SO 76, Rolling bearings — Static load ratings. (At present at the stage of draft : revision

of ISO/R 76.}
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