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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 1SO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the rnight 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.

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

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

Attention is drawn to the possibility that some of the elements of this part of ISO 12131 may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard 1SS0 12131-2 was prepared by Technical Committee 1SO/TC 123, Plain bearings,
Subcommittee SC 4, Methods of calculation of plain bearings.

1ISO 12131 consists of the following parts, under the general title Plain bearings — Hydrodynamic plain thrust pad
bearings under steady-state conditions:

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

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

\Y © |SO 2001 — All nghts reserved
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Introduction

Assuming hydrodynamic conditions with full lubrication the functions of the type covered by this part of ISO 12131
are necessary for the calculation of oil-lubricated pad thrust bearings in accordance with 1ISO 12131-1. 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 numerically determined values traced as curves according to [2l. The explanation of the
symbols as well as examples for the calculation are included in ISO 12131-1.

© IS0 2001 — All nghts reserved v
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INTERNATIONAL STANDARD ISO 12131-2:2001(E)

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

Part 2.
Functions for the calculation of thrust pad bearings

1 Scope

This part of ISO 12131 specifies functions for thrust pad bearings and also covers the effect of dynamic viscosity on
lubricant film temperature.

2 Normative reference

The following normative document contains provisions which, through reference in this text, constitute provisions of
this part of ISO 12131. 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 12131 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and |IEC maintain
registers of currently valid International Standards.

1ISO 12131-1, Plain bearings — Hydrodynamic plain thrust bearings under steady-state conditions —
Part 1: Calculation of thrust pad bearings.

© IS0 2001 — All nghts reserved 1
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3 Functions for the thrust pad bearing

3.1 Characteristic value of load carrying capacity rg as a function of the relative bearing length
B/L and the relative minimum lubricant film thickness 7,/ C, 4

Approximation of the curves of Figure 1 (range of application: 0,1 < fimin < 10).
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Figure 1 — Characteristic value of load carrying capacity for thrust pad bearings ;g as a function of the
relative bearing width 8/ and the relative minimum lubricant film thickness # ... /C, .4 fOr [, oq/L = 0,75

Table 1 — Values to Figure 1 where rg=/(B/L, hmin! Cwed»lwed! L =0,75)

BIL
2 1,5 1 0,75 0,5

hmin/ Cwed
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3.2 Characteristic value of friction for thrust pad bearings 7. as a function of the relative
bearing width B/L and the relative minimum lubricant film thickness 7. / C, .4

Approximation of the curves of Figure 2 (range of application: 0,1 < -Amin
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Figure 2 — Characteristic value of friction for pad thrust bearings f; as a function of the relative bearing
width B/L and the relative minimum lubricant film thickness »_. /C, 4 for/, /L =0,75

Table 2 — Values to Figure 2 where /= / (B/ L, hmin! Cwed»Lwed ! L=0,75)

BIL
2 15 1 0,75 0,5

hmin/Cwed
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3.3 Relative lubricant flow rates ¢, and ¢, as a function of the relative bearing width 5/L and
the relative minimum lubricant film thickness 7. /C, ..

Approximation of the curves of Figures 3 and 4 (range of application: 0,1 < ém"‘ < 10).
wed
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with constants 4, and B,
for Q: = Q: :

2
Ai=41=1,7655-0,524 233‘(%)"'0,118 O5x[%]

B B 2
Bi=RB1=—1,004 8+0,788 80><(I]—0,‘|93 57x[z)

for Q: = Q;:

2
4= A3=2x|0,434 80,308 23x(%)+0,069 52x[%]

2
B =B3=2x|-0,470 4+0,375 67x(%)—0,092 17x[—]

6 © 150 2001 — All nghts reserved



11
i S

BIL=E5

033

0:2

I

|

0,
0.1

0,2

03% 05 08 1

P

“ b‘fmn / Cﬁed

1ISO 12131-2:2001(E)

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, 4 for /,.4/L =0,75

Table 3 — Values to Figure 3 where Q: = f (B! L, hymin ! Cwed» Iweq! L=0,75)

hmin/ Cwed
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Figure 4 — Relative lubricant flow rate @, as afunction of the relative bearing width B/L and the relative

minimum lubricant film thickness 7. /C, .4 for [ .4/L =0,75

Table 4 — Values to Figure 4 where Q; =X (B! L, hmin ! Cweds Iweq! L=0,75)

1,5

B/L
1

0,75

0,5
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4 Effective dynamic viscosity of the lubricant 7, as a function of the effective lubricant
film temperature 7_;

For liquid lubricants the Vogel equation is generally applicable [3].

K2
— K X ex
=K p(T+K3]

For mineral oils, this equation can be completed with sufficient accuracy by the constant K, = 95 °C according to
Cameron 4.

Rodermund [2l showed that the operational viscosity » for mineral oils can also be calculated directly from the
1ISO VG.

With density pin kg/m? it gives:

P x VG
10%x 7,

7 _( 159,56
In— =

~0,181913 ]xm
n, \T+95°C

In this equation, 7,=0,18 x10™3Pa:s and is a constant coefficient.

The viscosity of ISO standard oils is given for a mean density p = 900 kg/m? in Figure 5.

Engine and gear box oils for road vehicles are standardized according to international viscosity classes SAE.

The SAE classification of these lubricants can only be compared incompletely with the ISO VG classification. The
classification is so inaccurate that for especially precise calculations the supplier should be requested to supply
VISCOSIty data.

As compared with pure mineral oils, multigrade oils have a more even viscosity-temperature behaviour.

Synthetic oils very often reach such conditions without intrinsically viscous additives as required for mineral oils.

© IS0 2001 — All nghts reserved 9
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Figure 5 — Effective dynamic viscosity 7. as a function of the effective lubricant film temperature
T at a density p = 900 kg/m?
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