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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.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed fofj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Assuming hydrodynamic conditions with full lubrication, the functions of the type covered by this
document are necessary for the calculation of oil-lubricated pad thrust bearings in accordance with
ISO 12131-1. They are based on the premises and boundary conditions specified. The values necessary
for the calculation can be determined by means of the given formulae, as well as from diagrams and
tables. The formulae in this document are approximations of the numerically determined values traced
as curves according to Reference [2]. The explanation of the symbols, as well as examples for the
calculation, are included in ISO 12131-1.
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Plain bearings — Hydrodynamic plain thrust pad bearings

under steady-state conditions —

Part 2:
Functions for the calculation of thrust pad bearings

1 (Scope

Thif document specifies functions for thrust pad bearings. It also covers the effect ofdynam

on lubricant film temperature.

2 |Normative references

The following documents are referred to in the text in such a wdy that some or all of th
conptitutes requirements of this document. For dated referenees;’only the edition cited 3
undated references, the latest edition of the referenced document (including any amendmen

c viscosity

Pir content
pplies. For
[s) applies.

[SO|12131-1:2020, Plain bearings — Hydrodynamic plain thrust pad bearings under steady-stat¢ conditions
— Rart 1: Calculation of thrust pad bearings
3 |Terms and definitions
No terms and definitions are listed in this decument.
[SO|and [EC maintain terminology databases for use in standardization at the following addgesses:
— |ISO Online browsing platform: available at https://www.iso.org/obp
— |IEC Electropedia: availabte at https://www.electropedia.org/
4 (Symbols, termsand units
Synnibols and unitsare defined in Table 1. Any symbols notlisted in Table 1 shall be defined in accordance
with ISO 1213112020, Table 1.
Table 1 — Symbols, terms, and units
Symbol Term Unit
i (index) Consecutive number 1
AL Ag A A Auxiliary quantity 1
By, B3, B, B Auxiliary quantity 1
c* Auxiliary quantity 1
K “Thickness” of oil Pa-s
K, Inherent viscosity-temperature dependence of oil °C
K Oil temperature for infinite viscosity °C
VG ISO Viscosity Grade 1
a Auxiliary quantity 1
Ny Constant coefficient Pa-s
©1S0 2023 - All rights reserved 1
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5 Functions for the thrust pad bearing

5.1 Load carrying capacity

Characteristic value of load carrying capacity, Fg , as a function of the relative bearing length, B/L, and

the relative minimum lubricant film thickness, h,;,/
quantities o, A", B and C".

Cyyeq is defined by Formula (1) using the auxiliary

Approximation of the curves of Figure 1 (range of application: 0,1 < h;;,,/C,,eq < 10).
_ , , _
(Iwed j > hmin «1In 1+ hmin /Cwed
L Cwed hmin / Cwed
Fr =5 2 2
B Iwed x 1 X(l— Iwed j _ZX(Iwed ] {ZX hmm +3x ( Iwed I|
+ L hmin /Cwed L L Cwed L
z (1)
l I
4+2><(4 3 WedJ +4><[1— wed Jx {
L L hmm /Cwed L hmin /Cwed
2
A*+B*><[1— ]+C x[ j 5
% mm /Cwed mm /Cwed % 1
1+ 0% hmin /Cwed
L
. ho. OV
)12 1_2X{Cmm +(Cm1n J }
o= 10 _ y hpin N Pin . wed wed
1 +2 hmin CWEd Cwed 1+ﬂ
X—
h . C
wed 12%4| 1+2x -0 |x1pn wed _ 7
wed hmin
L Cwed _
. B BV B
A =1, 2057—0,24344><(I)+O,12625><(I] —0,021554><(Zj
2 3
B =-(0,25634+0,361 14x(%)—0,19958x(§] +0,038 633x(§)

. o2 53
c*=-0,010765+0,009350 1><L%J—0,0027527><L%J +0,00018446><L%J

Table 2 shows the calculated values of F*y for Formula (1) with [ ,.4/L fixed at 0,75 and B/L and h,;,/

C

wed varied.
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NOTE See Table 2 forthe related values.

Figure 1 <2Characteristic value of load carrying capacity for thrust pad bearingg, FB* ,
as a funetion of the relative bearing width, B/L, and the relative minimum lubricant film
thickness, h_;,/Ccq fOr l,.q/L = 0,75

wed
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Table 2 — Values to Figure 1 where F]; = f(B/L, hpin/Ciedr Lwed/L = 0,75)

B/L
imin/ Cuvea 2 1,5 1 0,75 0,5
10 0,000 3 0,000 3 0,000 2 0,000 2 0,000 1
2 0,026 7 0,023 0 0,016 7 0,012 1 0,006 8
0,134 1 0,116 9 0,086 5 0,063 7 0,036 4
0,5 0,522 0,462 8 0,355 2 0,27 0,161 2
0,33 1.0107 09081 0716 4 0.559 8 03483
0,2 2,067 5 1,887 5 1,547 5 1,2525 0,83
0,1 4,52 4,21 3,62 3,08 2,24

5.2 Friction for thrust pad bearings

Characteriptic value of friction for thrust pad bearings, fl;, as a function of the relative bearing width,

B/L, and tH{e relative minimum lubricant film thickness, h ;,/C,,q is defined By Formula (2) using|the
auxiliary guantities a, A" and B".

Approximdtion of the curves of Figure 2 (range of application: 0,1 < h¢/Cy .4 < 10).
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2 C C .
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*

B B Y BY
A" =-0,21459+0,88071 x (Ij—0,29760 X (fj +0,03791 x (Ij

for hi,/Ceq = 0,2is B* =1

. —0,12939
for hyy/Coveq < 0,2 is B =1,1251><£I

Table 3 shows the calculated values of f* for Formula (2) with [,,.4/L fixed at 0,75 and B/L and h,;,/
Cyyeq Varied.
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fs
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NOTE See Table-3for the related values.

Figure)— Characteristic value of friction for pad thrust bearings, f ; , as a functjon of

the relative bearing width, B/L, and the relative minimum lubricant film thickness, #..;,/C,cqa
forl,.q/L=0,75

© IS0 2023 - All rights reserved 5
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Table 3 — Values to Figure 2 where fg = f(B/L, hpin/Coedr Lwea/L = 0,75)

h_. /C B/L
min/ “wed 2 1,5 1 0,75 0,5
10 0,096 7 0,096 6 0,096 6 0,096 6 0,096 5
0,444 3 0,442 2 0,4387 0,4361 0,4331
0,844 0,834 6 0,818 0,805 6 0,790 6
0,5 1,599 2 1,568 2 1,511 8 1,467 2 1,410 6
0,33 2.3016 2.2491 21513 20715 1,965
0,2 3,574 5 3,4885 3,324 5 3,185 2,987 5
0,1 6,194 6,061 5,804 5,574 5,223
5.3 Relative lubricant flow rates
Relative lupricant flow rates, Q; and Q;, as a function of the relative bearingswidth, B/L, and|the
relative mfnimum lubricant film thickness, h,,;,/C,.q is defined by Formula{(3) using the auxiljary
quantities 4; and B,.
Approximdtion of the curves of Figures 3 and 4 (range of application: 0,1 < Jrmin <10).
Cwed
hy; l hy i
14-min g wed | “min h g 4B x| 1- £
Cwed L Cwed “min_
* C
Qi _ . wed (3)
1+2x% hmin Xlwedthin +2%x| 1+ hmin X(l_lwedj
Cwed L wed wed L
with 4; and B;
for Q*=Q",
B B Y
A=A :1'7655_0'52423X(Ij+0'11805>{Zj
B B Y
B; =B =-1,0048+0,788 80X(Z)_0'19357X(Ij
for Q*;=Q";
2
A =Ad= 7yjn,4?4 8-0 308 72y(§\+n,nm N EA 1
(L) (L) ]
B B}
B; =B3 =2x1-0,4704+0,375 67X(I)_0'092 17x[z)

Tables 4 and 5 show the calculated values of Q*; and Q*; for Formula (3) with [, 4/L fixed at 0,75 and

B/L and h,,

in/ Cweq varied.
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NOTE See Table-4for the related values.

Higure 3<— Relative lubricant flow rate, Q; , as a function of the relative bearing width, B/L,
and the relative minimum lubricant film thickness, h_;,/C,, .4 for [, .q4/L = 0,75
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Table 4 — Values to Figure 3 where Q; = f(B/L, hpin/Ciedr Lwed/L = 0,75)

e B/L
min/=wed 2 1,5 1 0,75 0,5

10 0,526 5 0,529 2 0,533 8 0,537 3 0,541 5
0,614 2 0,63 0,657 5 0,678 0,702 9
0,698 1 0,733 2 0,794 9 0,8416 0,898 5
0,5 0,828 1 0,904 1 1,041 1,147 3 1,278 8

0,33 0942 1.06 12761 1.447 6 1,663
0,2 1,144 3 1,340 7 1,706 6 2,004 8 2,387.8
0,1 1,646 2,034 9 2,7718 3,390 1 4,208
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0 \\\ \i\\\ RE
\ \\\N |
\\\V&g\ s
. R\

SN

0,1 N N\

0,08 \ \\\\\
AW

0,0p \\
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0,1 0,2 033 05 0 4 hnin/Cyed

NOTE See Table 5 for the related values.

8 1

N

Figure 4 — Relative lubricant flow rate, Qg , as a function of the relative bearing width, B/L,
and the relative minimum lubricant film thickness, h,;,/C, .4 for [,.q/L = 0,75
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