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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 right to be represented
on that committee. International organizations, governmental and non-
governmental, in liaison with ISO, also take part in the work. 1SO
collaborates closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

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.

International Standard 1ISO 7902-3 was prepared. by Technical Committee
ISO/TC 123, Plain bearings, Subcommittee 'SC4, Methods of calculation of
plain bearings.

ISO 7902 consists of theifollowingdspartsycoundenartheds generaldstitle
Hydrodynamic plain journal bearings under: steady-state;cconditions=-
Circular cylindrical bearings:

— Part 1: Calculation procedure
— Part 2: Functions used in the calculation procedure
— Part 3: Permissible operational parameters

Annex A of this part of ISO 7902 is for information only.
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Introduction

In order to attain sufficient operational reliability of circular cylindrical plain
journal bearings when calculated in accordance with ISO 7902-1, it is
essential that the calculated operational parameters hpin, Tg Of Tex and p
do not lie above or below the permissible operational parameters hjy,
Tim and pj,,.- The permissible parameters represent geometrically and
technologically dependent operational limits within the plain bearing
tribological system. They are empirical values which still enable sufficient
operational reliability even for minor influences (see ISO 7902-1).
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Hydrodynamic plain journal bearings under steady-state
conditions — Circular cylindrical bearings —

Part 3:
Permissible operational parameters

1 Scope

This part of ISO 7902 specifies empirical permissible values for hjiy, Tjim and pjy, -

The empirical values stated can be modified for certain applications, for example if information supplied by the
manufacturer is to be taken into account. The descriptions of the symbols and calculation examples are given in
ISO 7902-1.

2 Normative reference

The following standard contains provisions which, through'reference in this text, constitute provisions of this part of
ISO 7902. At the time offpublication/sthe.editionzindicatedswas’/validl- Alf lstandards-are subject to revision, and
parties to agreements based on this part ©f:ISQ'7902-aresencouraged to investigate the possibility of applying the
most recent edition of the standard indicated below. Members of IEC and ISO maintain registers of currently valid
International Standards.

ISO 7902-1:1998, Hydrodynamic plain journal bearings under steady-state conditions — Circular cylindrical
bearings — Part 1: Calculation procedure.

3 Operational parameters to avoid wear

3.1 The aim of keeping above the minimum permissible lubrication film thickness hjy, is to retain complete
lubrication of the plain bearing in order to attain least possible wear and low susceptibility to faults. The lubricant
should be free of contaminating particles, otherwise increased wear, scoring and local overheating can result, thus
impairing correct functioning of the plain bearing. If necessary, appropriate filtering of the lubricant should be
provided for.

3.2 The minimum permissible lubrication film thickness hjy, as a characteristic parameter for the transition to
mixed friction (see ISO 7902-1:1998, 6.6), can be determined from the following equation:

1 1
Mim = Rz + R§+E BV’E ¥ Rav,eff . (1)
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This takes into account

— the sum of the mean peak-to-valley heights of bearing and shaft at the ideal location (line X-X) [Rz + Rz]

— the misalignment (line Y-Y) within the bearing length [1/2 By]

— the mean deflection (line Z-Z) [1/2 Y]

3.3 If wavy geometrical deviations occur in the sliding surfaces (bearing or shaft) in the circumferential direction,
they are taken into account during the determination of hjy by the effective waviness hy,y et for the most
unfavourable shaft position. In this case, hyay eff is the effective waviness of the bearing under static loading or the
effective waviness of the shaft under rotating loading, respectively.

The effective waviness hy,y eff and the maximum permissible effective waviness hyay eff im at a given operating

point (g or hji,) can be determined using figure 2 if roughnesses, deformations and tilt positions are known.

3.4 In accordance with equation (1), the following applies:

Riim = M+ hyay eff

where

1 1
m=Rz + Rz +—- By~
Z:! 32 3*2)/

Pwav,eff = G a

With a given minimum lubricant film thickness-hmin ‘the~maximum permissible effective waviness amplitude is
determined from

Pwav,eff lim = Nmin — M
The maximum permissible absolute waviness, hyay eff lim, iS determined from

G

Pwav,lim = E Pwav, eff,lim

3.5 An example of the determination of hyay eff, Niim: Nwav,eff lim @nd hyay lim (from figure 2) is as follows.
Given quantities:

B/D=0,5

C/2=85x10"6m

m=6x106m

hyway =5 % 106 m

i=6

hrmin = 8,5 x 10-6 m

e=1-mn _gg
C/2
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With B/D = 0,5, figure 2 gives E = 0,86.
Withi =6 and €= 0,9, figure 2 gives G = 1,85.
Hence

Pwav,eff = (])_,_gg x5x106m=2,32x10"%m

and
Rim =6 X106 m+2,32x10°6 m=8,32 x106 m
Since hpin > Niim, Nmin = 8,5 X 10-6 m is permissible.
hyav,eff lim =85 %106 m -6x106m=25x10"%m

Pway,lim = 3122 x25%x106 m=538x10"6m

3.6 In general, deviations of form are irregular. For the determination of hyay eff, the waves in the sliding surface
area under load are significant.

For running-in processes under low load and sliding velocity, it is possible to allow a lower minimum film thickness
owing to the smoothing and "adjusting. of 'the ['sliding\ suifaces.?If )nécessary, ‘@ bearing material having a good
running-in ability shall be used.

Table 1 gives empirical permissible values for hjy,, in which a mean peak-to-valley height of Rz < 4 um for the
shaft, minor geometrical errors of the sliding surfaces, careful assembly and adequate filtering of the lubricant are
assumed.
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Figure 1 — Minimum permissible lubrication film thickness when no running-in process is allowed
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