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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 Electrgtechnical
Commission (IEC) on all matters of electrotechnical standardization.

Internationgl Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart 3.

Draft Internptional Standards adopted by the technical committees are circulated to the mgmber bodies fpr voting.
Publicationjas an International Standard requires approval by at least 75 % of the membet) bodies casting @ vote.

Attention is| drawn to the possibility that some of the elements of this part of ISO.12130 may be the gubject of
patent rights. ISO shall not be held responsible for identifying any or all such patent-rights.

Internationgl Standard 1SO 12130-2 was prepared by Technical Committee ISO/TC 123, Plain pearings,
Subcommitjee SC 4, Methods of calculation of plain bearings.

ISO 12130 [consists of the following parts, under the general title Plain” bearings — Hydrodynamic plain fjilting pad
thrust bearings under steady-state conditions:

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

— Part 3:|Guide values for the calculation of tilting-pad thrust bearings

iv © ISO 2001 — Al rights reserved
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Introduction

The functions of the following type are necessary for the calculation of oil-lubricated tilting-pad thrust bearings in
accordance with 1ISO 12130-1, assuming hydrodynamic conditions with full lubrication. They are based on the
premises and boundary conditions there specified. The values necessary for the calculation can be determined by
means of the given equations as well as from diagrams and tables. The equations are approximations of the
numericdlly-determined values traced as curves in accordance with l'l. The explanation of the symbol$ as well as
examples for the calculation are included in ISO 12130-1.

On accouint of the premises laid down in ISO 12130-1:2001 clause 3, items g) and k), the following definitions are
not appli¢able to the calculation of thrust bearings with centrally supported tilting-pads (a; = 0,5) whicl, under the
premiseq there indicated, have no hydrodynamic load-carrying capacity. For the determination of the characteristic
values of such bearings it is necessary to consider at least the deformations of the tilting-pads which gccur during
operatior) (compare e.g. [2 and [3]).

© 1SO 2001 — All rights reserved \%
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INTERNATIONAL STANDARD ISO 12130-2:2001(E)

Plain bearings — Hydrodynamic plain tilting pad thrust bearings
under steady-state conditions —

Part 2:

Functions for calculation of tilting pad thrust bearings

1 Scqpe

This part{of ISO 12130 specifies the derivation of mathematical functions'to be applied when calculating tilting pad
thrust befrings.

This part|of ISO 12130 is not applicable to heavily loaded tilting;pad thrust bearings.

2 Nonmmative reference

The follofving normative document contains provisions which, through reference in this text, constitute grovisions of
this part pf ISO 12130. For dated references;subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 12130 are encouraged to investigate the
possibility of applying the most recent edition of the normative document indicated below. For undated|references,
the latest edition of the normative degcument referred to applies. Members of ISO and IEC maintain |registers of
currentlyfvalid International Standards:-

ISO 12130-1, Plain bearings===-Hydrodynamic plain tilting pad thrust bearings under steady-state cpnditions —
Part 1: Cplculation of tilting-pad thrust bearings

© 1SO 2001 — All rights reserved 1
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3 Functions for the tilting-pad thrust bearing

3.1 General

For an explanation of symbols see ISO 12130-1.

3.2 Characteristic value of load-carrying capacity F* as a function of the relative bearing width

B/L and the relative minimum lubricant film thickness 7,;,/Ceq

Approxima on or the curves or Figure 1 (range or application. U,Z< ém;n < Z).
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Figure 1 — Characteristic value of load-carrying capacity F* as a function of the relative bearinq width B/L
and the relative minimum lubricant film thickness 7,;,/C,cq

Table 1 — Values to Figure 1 "= 1 (B/L, hmin ! Cwed)

BIL
Fminf Cuec 2 1,5 1 0,75 0,5

2 0,089-95 0,077 21 0,055 75 0,040 39 0,p22 88
1 0109 6 0,094 57 0,068 94 0,050 37 0,p28 92
0,p67 0,109 5 0,094 97 0,069 97 0,051 58 0,p30 05
0,0 0,103 2 0,090 01 0,067 01 0,049 83 0,p29 45
0,33 0,087 19 0,076 88 0,058 36 0,044 09 0,p26 76
0,p5 0,072 85 0,064 87 0,050 11 0,038 37 0,p23 82
0,2 0,061 27 0,055 05 0,043 20 0,033 45 0,021 17
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3.3 Characteristic value of friction /* as a function of the relative bearing width B/L and the
relative minimum lubricant film thickness /,;,/C yeq

Approximation of the curves of Figure 2 (range of application: 0,2<M< 2).
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Figure 2 — Characteristic value of friction /* as a function of the relative bearing width B/L and the relative

minimum lubricant film thickness /

min

/ Cwed
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Table 2 — Values to Figure 2 1" = / (B/L, hyin ! Cwed )

2:2001(E)

hmin/Cwed bt
2 1,5 1 0,75 0,5
2 0,8334 0,830 2 0,824 9 0,8210 0,816 7
1 0,748 0 0,740 4 0,727 6 0,718 3 0,707 6
0,667 0,693 0 0,682 1 0,663 3 0,649 5 0,6334
0,5 0,6525 0,639 3 0,616 3 0,599 1 0,678 8
0,933 0,5929 0,577 4 0,549 6 0,528 2 0/502 2
0,35 0,548 1 0,532 1 0,502 6 0,479 1 04450 0
0, 05115 0,496 0 0,466 3 0,442 0 0/4113
3.4 Relative lubricant flow rates 0; and 0, as a function of the relative bearing width BJZ and the

relative

minimum lubricant film thickness /,,,;,/Cyeq

Approxinpation of the curves of Figures 3 and 4 (range of application: 0,2« Luly <2).
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Figure 3 — Relative) lubricant flow rate Q; as a function of the relative bearing width B/L and the relative

minimum lubricant film thickness /,;,/C,cq
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Figure|4 — Relative lubricant flow rate Q; as a function of the relative bearing width B/L and the relative

minimum lubricant film thickness

min
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Table 3 — Values to Figure 3 Q; =f(B/L, hyin! Cwed)

B/L
hmin/Cwed
2 1,5 1 0,75 0,5
2 0,643 5 0,657 1 0,678 6 0,696 0 0,715 2
1 0,7655 0,796 0 0,847 3 0,884 3 0,927 0
0,667 0,876 0 0,925 3 1,008 1,068 1,137
0,5 0,979 5 1,049 1,165 1,249 1,345
0,333 1,173 1,283 1,470 1,607 1,761
0,25 1,362 1,510 1,769 1,960 2,174
0,2 1,544 1,731 2,063 2,311 2,588
Table 4 — Values to Figure 4 Q; =f(BIL, hpin! Cwed?)
B/L
hmin/Cwad |
2 1,5 1 0,75 0,p
2 0,064 75 0,086 07 0,122 3 0,147 7 0,17B 1
1 0,129 4 0,172 4 0,246 2 0,297 2 0,35[ 6
0,667, 0,194 6 0,259 5 0,370'7 0,447 9 0,53p 0
0,5 0,259 8 0,347 1 0,496 4 0,600 1 0,72/ 4
0,333 0,390 8 0,522 8 0,750 0 0,907 7 1,091
0,25 0,522 0 0,699 3 1,006 1,219 1,463
0,2 0,6535 0,876 0 1,263 1,531 1,888
3.5 Relative pressure centre coordinate or tilting-pad supporting point a; as a function of the
relative b¢aring width B/L and thie relative minimum lubricant film thickness 7,,,;,/Cyeq
Approximatjon of the curves of Eigure 5.
ag = f|(hmin/ Cwed: BIE) -
. b d 1
a|:=05+{a+—}><tanh {c+ }x
B/L B/L hmin/cwed

Permissible input values: 0,2 < rmin <2

Cwed

a=0,138 107 909
b=0,0351209709
¢ =0,476 542 662

d =0,010 956 802 1
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Figure 5 — Relative coordinate of the pressure centre or supporting point in the direction of motion
(circqumferential direction) a; as a function of the relative bearing width B/L and the relative minimum
lubricant film thickness /7, ,/C,cq

Table 5 —Values to Figure 5 ar = f (B/L; hyin/ Cwed )

B/L
hmin Cwed
2 1,5 1 0,75 0,5
2 0,543 1 0,544 6 0,548 3 0,552 2 0{559 7
1 0,573 0 0.5756 0.5818 0,588 3 0{600 5
0,667 0,5955 0,599 0 0,606 9 0,6152 0,6307
0,5 0,6132 0,617 4 0,626 8 0,636 4 0,654 1
0,333 0,6397 0,645 1 0,656 7 0,667 9 0,688 5
0,25 0,658 6 0,665 2 0,678 3 0,690 6 0,7127
0,2 0,672 9 0,680 4 0,6950 0,707 8 0,7309
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4 Effective dynamic viscosity of the lubricant ¢ as a function of the effective lubricant

film temp

erature 7

For liquid lubricants the Vogel equation is generally applicable [4].

77—K1><9Xp(

K2
T+Kj

|

For mineral oils, this equation can be completed with sufficient accuracy by the constant K5 = 95 °C according to

Cameron [

RODERMUNDI®] shows that the operational viscosity 1 for mineral oils can also be calculated direstly

ISO VG.

With densit

n

Mx

In

In this equa

The viscosi
Engine and
The SAE cl
classificatio
data.

As comparg

Synthetic o

0 in kg/m3 it results

(

tion, 7, =0,18 %1072 Pa-s is a constant coefficient.

159,56

pxVG
T+95 °C

—0,181913)><In 4
108 x 7,

y of ISO standard oils is given for a mean density p = 900-kg/m3 in Figure 6.
gear box oils for road vehicles are standardized according to international viscosity classes SA
assification of these lubricants can only be incompletely compared with the ISO VG classificg
h is so inaccurate that for especially precise calculations the supplier should be requested for
d to pure mineral oils, multigrade oils have a more even viscosity-temperature behaviour.

Is very often reach such conditions without intrinsically viscous additives as required for minera

10

from the

E.

tion. The
viscosity

| oils.
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