TECHNICAL ISO/TS
SPECIFICATION 16281

First edition
2008-06-15

Rolling bearings — Methods for
calculating the modified reference rating
life for universally loaded bearings

Roulements — Méthodes de calcul de la durée nominale de référence
corrigée pour les roulements chargés universellement

-_— Reference number
= — ISO/TS 16281:2008(E)

©1S0 2008



ISO/TS 16281:2008(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT (p

© 1S0 2008

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2008 — All rights reserved



ISO/TS 16281:2008(E)

Contents Page
0T =TT o iv
0 Yo 11T 4T ) o T '
1 Scope ,A ............................................................................................................................................... 1
2 Normati =T = Lo = 1
3 Symbols. &p .......................................................................................................................................... 2
4 Ball bearmgsO’ ................................................................................................................................... 4
4.1 (7= 1= - | 4
4.2 Bearing internal %distribution ........................................................................................................ 4
4.3 Rating life............... 7 7
5 Roller bearings.......z ..................................................................................................................... 9
5.1 General........cccccceeereennee. @ .................................................................................................................. 9
5.2 Bearing internal load dist%&l‘ (o T 10
5.3 Rating life..........cccoveomeeeenl 7? .......................................................................................................... 13
6 Reference geometries ........... @ ......................................................................................................... 17
6.1 (C7=1 0 1= - | . 17
6.2 Cylindrical roller bearings and neegie roller bearings ........cccccovveccciimeeiriin s 17
6.3 Deep groove ball bearings, angula tact ball bearings and separable ball bearings............. 17
6.4 Spherical roller bearings..................... @ ........................................................................................... 17
6.5 Tapered roller bearings.........ccccceeeevveees L., ..................................................................................... 17
6.6 Self-aligning ball bearings.........ccccceeu....... AN e eeeeeeeeneseseeaeeeeeeees e se e e seseeeeense e seeese s e et eeneesenenene 18
6.7 Thrust cylindrical roller bearings and thr%dle roller bearings ........ccccoceviiiiiciinnciere s 18
6.8 Thrust ball bearings and thrust angular con ball bearings .......ccccooiiiiiiiiniin 18
6.9 Thrust spherical roller bearings...........c.cccueenne. @ ........................................................................... 18
6.10  Thrust tapered roller bearings..........ccccccvviiennnad @ ........................................................................ 18
7 Life modification factor, q/5q, and contamination e TS 18
71 General........ocon % 18
7.2 Life modification factor...........cccccrvreeenrrccccennecceeeenn & T 18
7.3 Contamination factor..........cccccmrereeirencce e @(‘f .......................................................... 19
8 Fatigue load limit and basic dynamic load rating .............. %, ................................................... 19
BibliOGIraPRY .....ccceeeueeeierreeeeirereseesess e e sssas e s ssess e sesssassssssasassssssssassesssasasnes é ................................................. 20

A

© SO 2008 — Al rights reserved iii



ISO/TS 16281:2008(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International ElectrotechfiigtJ«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’ﬁld in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical co ees is to prepare International Standards. Draft International Standards

adopted by the technical comm are circulated to the member bodies for voting. Publication as an
International Standard requires app by at least 75 % of the member bodies casting a vote.

there is an urgent market requirement for such documents, a
r types of document:

In other circumstances, particularly w
technical committee may decide to publis
*
— an ISO Publicly Available Specification (IB&DAS) represents an agreement between technical experts in
an ISO working group and is accepted for Publication if it is approved by more than 50 % of the members
of the parent committee casting a vote;

— an ISO Technical Specification (ISO/TS) repre’sgb an agreement between the members of a technical
committee and is accepted for publication if it is ap}®£d by 2/3 of the members of the committee casting
a vote.

*

%
An ISO/PAS or ISO/TS is reviewed after three years in o%o decide whether it will be confirmed for a
further three years, revised to become an International Stand#d, or withdrawn. If the ISO/PAS or ISO/TS is
confirmed, it is reviewed again after a further three years, at wt‘i@time it must either be transformed into an
International Standard or be withdrawn. @

2

Attention is drawn to the possibility that some of the elements of this ument may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such pa rights.

ISO/TS 16281 was prepared by Technical Committee ISO/TC 4, Rolling be@s, Subcommittee SC 8, Load

ratings and life. Oz
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Introduction

Since publication of ISO 281 in 1990, additional knowledge has been gained regarding the influence on
bearing life of contamination, lubrication, internal stresses from mounting, stresses from hardening, fatigue
load limit of the material etc. It is therefore now possible to consider factors that have influence on bearing life
in a more complete way in the life calculation.

ISO 281:2007 p@es a method to put into practice this new knowledge in a consistent way when the
modified rating life bearing is calculated. However, the calculation method given in ISO 281:2007 cannot
consider the influenCe life of tilted or misaligned bearings and the influence on life of bearing clearance
during operation. This nical Specification describes an advanced calculation method, which also makes it
possible to consider the fluences, and by that in addition provide the most accurate support for estimating
the influence of contaminatiol» and other factors.
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TECHNICAL SPECIFICATION ISO/TS 16281:2008(E)

Rolling bearings — Methods for calculating the modified
reference rating life for universally loaded bearings

1 Scope )\

This Technical Speﬁ»’;ation contains recommendations for the calculation of the modified reference rating life
taking into consideration lubrication, contamination and fatigue load limit of the bearing material, as well as
tilting or misalignmen\%rating clearance of the bearing and internal load distribution on rolling elements.
The calculation method vided in this Technical Specification covers influencing parameters additional to
those described in ISO 2800
The directions and Iimitations@n in ISO 281 apply to this Technical Specification. The calculation methods
pertain to the fatigue life of t earings. Other mechanisms of failure, like wear or microspalling (gray
staining), lie outside the scope of ‘th#éyTechnical Specification.

This Technical Specification appliest/( fed single-row radial ball bearings, subjected to radial and axial load
and with radial clearance and tilt ta into account. It also applies to tilted single-row roller bearings,
subjected to pure radial load and with radg@l)clearance, edge stress and tilt taken into account. References to
methods for the analysis of the internal loa %ribution under general load are given.

The analysis of internal load distribution and mogified reference rating life for multi-row bearings or bearings of
a more complex geometry can be derived from quations given in this Technical Specification. For these
bearings, the load distribution for each individual rov@s to be considered.

This Technical Specification is primarily intended t used for computer programs and together with
ISO 281 covers the information needed for life calculationg)For accurate life calculations under the operating
conditions specified above, it is recommended that eith #§ Technical Specification or advanced computer
calculations provided by bearing manufacturers, for determ the dynamic equivalent reference load under
different loading conditions, be used. @

D
2 Normative references 6

references, only the edition cited applies. For undated references, t test edition of the referenced

The following referenced documents are indispensable for the app;cag n of this document. For dated
document (including any amendments) applies.

ISO 281:2007, Rolling bearings — Dynamic load ratings and rating life &Z

ISO 15241, Rolling bearings — Symbols for quantities (p
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