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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 TSO, also take part In the work. SO collaboraies cloSely with the International EIed

Commiss

Internatia

Draft Intq

Publicatipn as an International Standard requires approval by at least 75 % of the memiber bodies castin

Attention
patent rig

Internatia

Subcommittee SC 4, Methods of calculation of plain bearings.

ISO 1213

thrust beprings under steady-state conditions:

—  Part

—  Part

—  Part

ion (IEC) on all matters of electrotechnical standardization.
nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.
rnational Standards adopted by the technical committees are circulated to the,member bodie

is drawn to the possibility that some of the elements of this part of 1SO 12130 may be thg
hts. ISO shall not be held responsible for identifying any or all such patent rights.

trotechnical

5 for voting.
g a vote.

b subject of

nal Standard I1SO 12130-3 was prepared by Technical CGommittee ISO/TC 123, Plaipn bearings,

0 consists of the following parts, under the general title.Rfain bearings — Hydrodynamic plai

1: Calculation of tilting pad thrust bearings
2: Functions for calculation of tilting pad thrust bearings

3: Guide values for the calculation of tilting pad thrust bearings

n tilting pad
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Introduction

In order to
reliable in o

achieve that tilting pad thrust bearings calculated in accordance with ISO 12130-1 are sufficiently
peration, it is necessary that the calculated operational parameters /i, 7g or 72 and p do not fall

below or exceed the guide values Ajim, Tjim and Diirmy

For limiting

necessary tgking into consideration thermal, elastic, hydrodynamic and/or turbulence effects.

cases at high specific loads and/or high rotational frequencies, more accurate calculajions are

The guide yalues represent limiting values in the tribological system plain bearing unit whichcare” dependent on
geometry and technology. These are empirical values which give still sufficient reliability in ©peration eyen when

subjected tq

slight disturbing influence as shown in clause 4 of ISO 12130-1:2001.
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under steady-state conditions —
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Guide_values for the calculation of tilting pad thrust bearings
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This par
ISO 1213
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This part

2 Nommative references
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this part
do not a
possibilit
referencs
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ISO 4381

ISO 4387
bearings

ISO 4387

ISO 4383

pe

of 1SO 12130 specifies guide values for the calculation of tilting pad thrust bearings as d
0-1.

rical values given can be modified for specific fields of application.

of ISO 12130 is not applicable to heavily loaded tiltingzpad thrust bearings.

ving normative documents contain provisions which, through reference in this text, constitute f
Df 1ISO 12130. For dated references,.subsequent amendments to, or revisions of, any of these
bply. However, parties to agreements based on this part of ISO 12130 are encouraged to inv

of applying the most recent’ editions of the normative documents indicated below. H
s, the latest edition of the nermative document referred to applies. Members of ISO and I
of currently valid International Standards.

, Plain bearings — Lkead and tin casting alloys for multilayer plain bearings

-1, Plain bearings= Copper alloys — Part 1: Cast copper alloys for solid and multilayer thick-

-2, Plainsbéarings — Copper alloys — Part 2: Wrought copper alloys for solid plain bearings

,Plain bearings — Multilayer materials for thin-walled plain bearings

escribed in

rovisions of
bublications
estigate the
or undated
tC maintain

walled plain

ISO 12130-1:2001, Plain bearings — Hydrodynamic plain tilting pad thrust bearings under steady-state

condition

s — Part 1: Calculation of tilting pad thrust bearings
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3 Guide values to avoid damage caused by wear

Explanation of the symbols and examples of calculation are to be found in ISO 12130-1.

To achieve minimum wear and low susceptance to failure it is aimed at full lubrication of the plain bearing unit by
taking into account the minimum permissible lubricant film thickness #;,,. The lubricant should be free from dirt as
this may result in increasing wear, scoring and local overheating which would impair the correct functioning of the
plain bearing. If necessary, the lubricant shall be filtered.

The minimum lubricant film thickness &, 1 @s a characteristic value for the transition into mixed lubrication (see

ISO 12130-H-ean-be-determined-aceerding-to-ll-using-the-following-empirical-eguation:
N | |DXRz (1)
limstr 7
" 1412 000

This simple| equation takes into account that, in general, machining tolerances increase with-increasing s|ze of the
work piece.

However, gs in this case the machining method and the actual conditions of the-machine tools have a great
influence, the value &y,  calculated on this basis is of limited information only.

Faulty manpfacturing of shafts, flanges or thrust collars and the exceeding of permissible tolerances vety quickly
results in failure of the plain thrust bearings. Further, it is of importance *‘how long a machine is operated under
mixed lubrigation during starting and stopping.

For higher gliding velocities it is suitable to also increase the mlinimum permissible lubricant film thickngsses for
standard ogeration so that e.g. during stopping, the mixed lubrication range is not reached too quickly.

Guide valugs for the minimum permissible lubricant film thickness #;;,, may be calculated as follows:

h|im=(‘,/UxDx% 2)

where

C=0,4x10"5 up to 2,9 x 10=5"and the F/F, ratio between the load-carrying capacity under congitions of
standsfill Fs; and the bearing. force F at nominal rotational frequency.

When equation (2) is useddt is to be observed that always:
hiim >{ Alim,tr 3)

It is recommpended that Ay > 1,25 i 1

Empirical values for A, are given in Tables 1 and 2.

For Fsi/F = 0, the values of the first column in Tables 1 and 2 are valid independent of the sliding velocity.

2 © 1SO 2001 — Al rights reserved
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Table 1 — Guide values for the minimum permissible lubricant film thickness /)i, in um for Fg/F =1

calculated where C =1 x 10-5

Mean sliding velocity of thrust collar
U
m/s
Mean sliding diameter D
(thrust ring diameter) 1<U<24 | 24<Ux4 4<Ux<63 6,3<U<10 | 10<U<24 | 24<U<40
mm
Minimum permissible lubricant film thickness

hlim

=
P4 < D < 63 4 4 4,8 6 8,5 12
$3 <D < 160 6,5 6,5 75 8,5 14 19
160 <D <400 10 10 12 15 22 30
47Jo0 <D < 1000 16 16 19 24 35 48
1000 <D < 2500 26 26 30 38 55 75

Table[2 — Guide values for the minimum permissible lubricant.film thickness 7, in um for Fg{/F = 0,25
calculated where C =¢4.%'10-°
Mean:sliding velocity of thrust collar
U
m/s
Mean sliding diameter D
(thrdst ring diameter) 1<U<24 24 <U<x4 4<U<6,3 6,3<U<10 1M0<Ux<?24 4 <U<40
mm
Minimum permissible lubricant film thickness
hlim
M
P4 < D < 63 4 4 4 4 43 6
$3 <D < 160 6:5 6,5 6,5 6,5 7 8,5
160 < D <400 10 10 10 10 11 15
47J0 <D < 1000 16 16 16 16 17 24
1 0p0 < D < 2500 26 26 26 26 27 37

4 Guide-values to avoid mechanical overloading

The maximum permissible specific bearing load pj,, results from the requirement that deformation of the sliding
surfaces shall neither lead to an impairment of the correct functioning nor to cracks. Besides the composition of the
bearing material there is still a great number of other decisive influencing factors such as, e.g., the manufacturing
process, the material structure, the thickness of the bearing material as well as the shape and type of the bearing
backing. Irrespective of this, it shall be checked whether there is already full loading during starting. If the specific
bearing load during starting 7 > 2,5 N/mm?2 but <3 N/mm2, a hydrostatic arrangement shall be provided, if
appropriate, otherwise wear on the sliding surfaces may occur. The data given in Table 3 are general empirical
values for pjim,.
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Table 3 — Guide values for the maximum permissible specific bearing load pj,

Plim
N/mm2 (MPa) b
5 (1

Bearing material group 2@

Pb and Sn alloys

5 Guide

See Table 4.

The maxim

Hardness
apparent in

Further, the
bearing uni
80 °C, agei

A constant
bearings ag
and the lub

Only a sma
lubrication
but also thg
general, thi
lubricated b

gnd strength of the bearing materials decrease with~ificreasing temperature. This becomes ¢

5)
Cu-Pb alloys 7 (20)
Cu-Sn alloys 7 (25)
Al-Sn alloys 7 (18)
Al-Zn alloys 7 (20)

@ For materials see ISO 4381, ISO 4382-1, ISO 4382-2 and 1SO 4383.

b S0 far, the values in parentheses have been used in particular cases only. They may be
permitted in exceptional cases for specific operating conditions, e.g. for very slow sliding
velocities. 1 MPA = 1 N/mm?

values to avoid thermal overloading

Im permissible bearing temperature Tji, is a function of the.bearing material and the lubricant.

the case of Pb and Sn alloys on account of their lower melting temperatures.

viscosity of the lubricant decreases with increasing temperature. The load-carrying capacity of
is then reduced and this may lead to mixed)lubrication with wear. Moreover, at temperatures €
ng of mineral oil-based lubricants becondes increasingly evident.

temperature field is given for plain-bearings under steady-state conditions. For the calculatio
cording to ISO 12130 it is sufficient to describe the thermal bearing load by the bearing tempe
icant outlet temperature To@nd to ensure that they do not exceed Tjjm,.

Il part of the total amount of lubricant provided for the lubrication of the bearing is tempora
learance gap and cohsequently at an increased temperature level. This means that not only }
ratio of total amount of lubricant to lubricant flow rate are decisive for the useful life of the lul
5 ratio is more)advantageous in case of bearings with recirculating lubrication than in the cas
earings.

especially

the plain
xceeding

h of plain
rature Tg

ily in the
58 and T
ricant. In
e of self-
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Table 4 — Guide values for the maximum permissible bearing temperature 7j,

Tlima
°C
Type of bearing lubrication Ratio of total lubricant volume to lubricant volume per min
(lubricant flow rate)
<5 >5
Lubrication under pressure
(recirculating lubrication) 100 (115) 110 (125)
Lubrjcation without pressure 90 (110)

(self-lubrication)

a Thg values in parentheses may be permitted in exceptional cases for specific operating conditions.
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