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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 to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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INTERNATIONAL STANDARD ISO 20015:2017(E)

Spherical plain bearings — Method for the calculation of
static and dynamic load ratings

1 Scope

This document specifies methods of calculating the static load rating and the dynamic load rating for
sphericat ptaimbearimgs withimr the size Tanges showm i 1SO-12240-11S012240-2amd150112240-3.

Rod ends according to ISO 12240-4 are excluded.

2 Normative references

The following documents are referred to in the text in such a way that-some or all of their content
constitutes requirements of this document. For dated references, only~the edition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

ISO 4811, Spherical plain bearings — Vocabulary
ISO 12240-1, Spherical plain bearings — Part 1: Radial sphericat plain bearings
ISO 12240-2, Spherical plain bearings — Part 2: Angular gontact radial spherical plain bearings

[SO 12240-3, Spherical plain bearings — Part 3: Thrust'spherical plain bearings

3 Terms and definitions

For the purposes of this document, the'terms and definitions given in ISO 12240-1, I$0 12240-2,
[SO 12240-3 and ISO 6811 and the following apply.

ISO gnd [EC maintain terminologi¢al databases for use in standardization at the following gddresses:

— ISO Online browsing platform: available at http://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1 | Static conditions

statiic loadrating
<sphlerical plam bear1ngs> max1mum load that the spherlcal plam bearmg can accommodate at room
: A : there is no

relative movement between the slldlng contact surfaces

3.1.2

static radial load rating

COr

static load rating (3.1.1) when a load is applied on the spherical plain bearing in pure radial direction

3.1.3

static axial load rating

Coa

static load rating (3.1.1) when a load is applied on the spherical plain bearing in pure axial direction

© IS0 2017 - All rights reserved 1


http://www.iso.org/obp
http://www.electropedia.org/
https://standardsiso.com/api/?name=eeedd4cf03a0b9dca34c691f397170ef

ISO 20015

:2017(E)

3.2 Dynamic conditions

3.2.1

dynamic load rating
<spherical plain bearings> maximum load that the spherical plain bearing can accommodate at room
temperature without inadmissible deforming or damage of the sliding surfaces, when there is relative
movement between the sliding contact surfaces

3.2.2

dynamic radial load rating

S;namic loagrating (32T whematoadtsapptiedomrthesphericat ptaimbearimgimpure radtatdirer tion

3.2.3

dynamic ayial load rating

g;namic loadl rating (3.2.1) when a load is applied on the spherical plain bearing in pure’axial diredtion

4 Symbols and units

For the purposes of this document, the symbols given in ISO 12240-1, ISO 12240-2, ISO 12240-3 an(d the

following agply (see Figures 1, 3 and 5).

B inner ring width, in millimetre (mm)

C outer ring width, in millimetre (mm)

Ca dyrfamic axial load rating, in newton (N)

Cr dyrlamic radial load rating, in newton (N)

Coa stafic axial load rating, in newton (N)

Cor static radial load rating, in newton (N)

D outfide diameter, in millimette)(mm)

d borg diameter, in millimetre (mm)

dx sphere diameter, inmillimetre (mm)

fa factor for the calculation of dynamic axial load ratings of the sliding contact area, which degends
on dlesign anid material, in newton per square millimetre (MPa)

fr factjor for'the calculation of dynamic radial load ratings of the sliding contact area, which degends
on :i]esign and material, in newton per square millimetre (MPa)

foa factor for the calculation of static axial load ratings of the sliding contact area, which depends
on design and material, in newton per square millimetre (MPa)

for factor for the calculation of static radial load ratings of the sliding contact area, which depends

on design and material, in newton per square millimetre (MPa)

For angular contact spherical plain bearings and thrust spherical plain bearings, the symbols given in
[SO 12240-2, ISO 12240-3 and following symbols apply additionally (see Figures 2 and 4):

Ds1 smallest diameter of sliding contact surface of the outer ring, in millimetre (mm)
Ds» largest diameter of sliding contact surface of the outer ring, in millimetre (mm)
2 © IS0 2017 - All rights reserved
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5 Radial spherical plain bearings

5.1 Staticradial load rating

For radial spherical plain bearings with dimensions and tolerances in accordance to ISO 12240-1 (see
Figure 1), the static radial load rating is calculated by Formula (1):

Cor = for ~C-dy (D

The value of fyr is not defined in this document, and should be requested from the manufacturer.

The Information that is considered in fp; is described in Annex A. A calculation example\df static load
ratinig using fo is described in Annex B.

5.2 | Dynamic radial load rating

For radial spherical plain bearings with dimensions and tolerances in accordance to ISO 12240-1 (see
Figure 1), the dynamic radial load rating is calculated by Formula (2):

d.=f.-C-d, (2)

The value of f; is not defined in this document, and it should be' requested from the manufa¢turer.

The jnformation that is considered in f; is described in Annex A. A calculation example of dynamic load
ratinjg using f; is described in Annex B.

od
?d
oD

Figure 1 — Scheme of a radial spherical plain bearing
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6 Angular contact radial spherical plain bearings

6.1 Static

For angular
[SO 12240-2

Cor = 1o

radial load rating

contact radial spherical plain bearings with dimensions and tolerances in accordance to

(see Figure 2 and Figure 3), the static radial load rating is calculated by Formula (3):
D, +D
sl s2
-C —t—t (3)

The value off

The informd

6.2 Dynamic radial load rating

For angular
ISO 12240-7

Crzfr

The value of

The informd

Figy
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tion that is considered in fyr is described in Annex A.

contact radial spherical plain bearings with dimensions and toleran¢esin accordanke to

(see Figure 2 and Figure 3), the dynamic radial load rating is calculated by Formula (4):
D, +D
sl s2
sl sa 4
> (4)

fris not defined in this document, and it should be requested from the manufacturer.

tion that is considered in f; is described in Annex A:

|

|
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re 2 —<Scheme of the outer ring of an angular contact spherical plain bearing
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Figure 3 — Scheme of an angular contact spheriecal plain bearing

Thrust spherical plain bearings

Static axial load rating
hrust spherical plain bearings with dimensions and tolerances in accordance to ISO 1

‘e 4 and Figure 5), the static axial load rating is calculated by Formula (5):

2 2
(DZ _Dsl )

I
= f . ad
Oa Oa S 4

Falue of fo, is not defined insthis document, and it should be requested from the manuf

nformation that is considered in fj, is described in Annex A.

Dynamic axialload rating

hrust spherical*plain bearings with dimensions and tolerances in accordance to ISO 1

e 4 and Eigure 5), the dynamic axial load rating is calculated by Formula (6):

. 2 2
a”fa'(DSZ _Dsl )

2240-3 (see

(5)

hcturer.

2240-3 (see

(6)

I
4

The value of f; is not defined in this document, and it should be requested from the manufacturer.

The information that is considered in f; is described in Annex A.
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Figure 4 — Scheme of the housing washer of a thrust spherical plain bearing
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Figure 5 — Scheme of a thrust spherical plain bearing
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Annex A
(informative)

Explanations of factors for the calculation of load ratings

Features in this document that are not defined in ISO 1224.0-1, ISO 12240-2 and ISO 1224.0-3 should be
requested from the manufacturer.

The meaning of the design and load factors f;, f, foa and for are given in Clause 4. The vallues of these
factdrs should be requested from the manufacturer.

The factors f3, fr, foa and for are based on specific materials and design features, ds follows.

— Material related:

— sliding material (steel, PTFE fabric, composite, bronze, etc.);

— contact surface treatment on inner ring and/or outer ring (€.g. coating);
1 heat treatment.
— Design related:

+ seal recess size;

— lubrication grooves on inner ring and /o outer ring.
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