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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.
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Introduction

This document is based on German standard DIN 31692-1:1996.
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INTERNATIONAL STANDARD ISO 19349:2019(E)

Plain bearings with liquid lubrication — Lubricant supply
arrangements and monitoring

1 Scope

This document provides requirements and guidance on lubricant supply arrangements and monitoring
for liguid=tubricated bearings{praimbearimgassembties)suciras thosespecified imtSO-11687 (all parts).

This|document is intended to assist the design of oil-based lubrication systems fox hydrodynamic
plair| bearings mainly to be used in large-scale rotating machinery for power generation, ihdustry and
trangportation.

This|document focuses on the most important requirements and characteristics of lubrjcant supply
arrapgements and monitoring for plain bearings. Additional standards suchyas ISO 10438-1,[ISO 10438-2
and [[SO 10438-3 would be needed to design complete low-pressufeyor high-pressurel lubrication
systems, along with their corresponding components.

Wherever this document specifies a particular form of solution;whether design or operatipn, different
solutlions can be selected provided they are justified by engireering assessment or referenge to similar
systgms already in operation.

2 Normative references

Therk are no normative references in this document.

3 Terms and definitions
No tgrms and definitions are listed in'this document.
ISO gnd [EC maintain terminological databases for use in standardization at the following dddresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropediazavailable at http://www.electropedia.org/

4 Lubrication arrangements

4.1 | Selfscontained bearings

The low-pressure tubrication of setf-contained bearings {5 ensured by an internal oit Teservoir and a
supply mechanism, driven by the main shaft rotation. Typical self-contained bearing lubrication supply
mechanisms include ring lubrication and viscosity pump lubrication. The lubrication does not require
external energy or equipment. The lubricant does not leave the bearing internal reservoir.

4.2 Circulated lubrication (forced lubrication)

4.2.1 General

The oil supply of forced-lubricated bearings consists of a closed circulation system. The oil supply in
these cases is provided by pumping the lubricant through the bearings. In the supply system, the oil is
pumped out of the reservoir, filtered, cooled and controlled at the desired flow rate or pressure before
being fed to the machine bearings. For this purpose, a complete oil supply system consists of a reservoir,
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pumping, filtering, cooling and controlling units. After lubricating the bearings, the oil returns to the
reservoir. Some lube oil units are operated independently of the machine being supplied. Others have
the main lube oil pump being driven by the shaft of the machine.

4.2.2 0il feed and oil return

To minimize the possibility of vibrations or thermally induced tensile or compressive stresses occurring
in the bearing housing, flexible compensators or connections shall be provided in the oil supply and
drain piping systems if applicable.

For electrically insulated plain bearings, it is necessary to consider whether oil supply and drain pipes
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 should not exceed 2 m/s in the supply lines according to experience.

bf the return fluid flow path from the bearing to the oil reservoir shall-be)determing
| requirements of the bearing housing and the design requirements of\the overall sy

turn flow is driven by gravity, oil return lines shall have a slope of at least 5 %. Accot
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b the possibility of foaming conditions). Junctions and changes in the direction of pipes

return pipes shall be located in the direction of flow:In order to prevent foaming, vel
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bn of the oil supply and circulation system should mitigate against the potential har
in the return lines and oil reservoir'daused by differential air pressure conditions.
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perience and with respect to air release and oil aging, the capacity of oil reservoirs s}
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returning ojl and to pekmit entrained air in the oil to escape.

Oil reservoifs shall'be suitably vented to allow entrained air to escape. In the - recommended - ¢4
return pipes disScharging below the reservoir oil level, vent holes shall be provided above the oil
so that the girin the reservoir is able to communicate with the air in the bearing housing via the p

ing on the ratio of €xposed surface area to volume in the oil reservoir, lubricant prop€
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filled return pipe. Oil reservoirs shall be equipped with an oil level indicator.

The suction port of the outlet line shall be chamfered to reduce the inlet flow resistance and shall be
situated low relative to the fluid level in order to minimize the foam content of the fluid drawn into the
outlet line. In addition, the suction port shall be positioned a sufficient distance away from the bottom
of the reservoir to prevent any deposits entering the device.

The bottom of the oil reservoir shall have a slope towards the oil drain. The sloping floor of the reservoir
acts to drive liquid contaminant (specifically, water) in the direction of the drain port, where it can be
detected by sampling or removed.
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Figure 1.+— Oil reservoir (schematic)

4.3 | Hydrostatic lubrication

In bgth self-contained and circulating oil (forced lubricated) bearings, hydrostatic shaft lif]
using a high-pressure oilsupply can be used to reduce friction and excessive bearing 1
machine start up, shutdown and periods of prolonged operation at low shaft speed. In addit
cases$, hydrostatic jacking is specified to enable shaft rotation for maintenance purposes.

The Jubricant floWw rate depends on the bearing design and operating conditions. After swit|
high{pressure-oil supply, the jacking pressure usually rises and peaks before falling back
statd value-once lift has been achieved. The required jacking pressure and flow rate shoul
by the bearing supplier (designer).
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back flow from the bearing during normal operation.

5 Lubricants

5.1 Suitable lubricants for plain bearings

Hydrodynamic plain bearings can be operated with lubricants of different chemical ba
provisions given hereafter, lubrication using oils from a petroleum base (mineral oil)

b to prevent

ses. For the
is assumed.

Synthetic lubricants can also be used. The bearing manufacturer shall be asked for acceptable classes of

lubricants (ISO 6743-99).
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Many branded lubricants containing additives for defoaming, demulsification of water and antioxidants
to extend the service life are suitable for use in hydrodynamic plain bearings. To avoid undesirable
chemical interactions, the bearing manufacturer shall be asked for compatibility of the bearing
materials with the selected lubricant. Moreover, the chemical compatibility of all components of the
whole lubrication system with the lubricant shall be examined.

Lubricant viscosity grade (ISO 3448) is typically between ISO VG 15 and ISO VG 150, at a viscosity index
(ISO 2909) of about 100 (common hydraulic oil) or above (multigrade oils).

Special consideration shall be taken for lubricants that are circulated at low temperatures or with

viscosities outside this range.

5.2 Oilcl

Due care sh
and applicat
specify the 1
bearing, pu
systems is g
contaminati
different mg
with the spe

Contaminat

panliness

all be taken regarding the cleanliness of the lubricant. Depending on the bearing d
ion, the requirements for lubricant cleanliness can be different. ISO 4406 should be us
equired cleanliness level (in terms of the maximum contamination) of each system eler
mp, etc. A helpful method for determining the required cleanliness level of lubric
iven by ISO 12669. As a rule of thumb, for plain bearings, the maximum admissible lej
on by solid particles is 17/15/12 (ISO 4406). In cases where the pikstupply system is sel
chines, the particular demands on cleanliness shall be consideréed for each machine ele
cifications for the oil supply system (filtration concept).

on of sensitive components with particles shall be minimized by means of oil filtr3

The location of the particulate filter in the lubrication system, should be chosen with consider

to factors il
pump), the |
component,
the accessib

The lubricat
There shoul
signal to op

In the ever
replacement

Additional ¥
filter are giy

hcluding the sensitivity of the most critical system components (which can includ
ocation(s) where particles are most likely to enter'the system or be generated by a sy
the possible influence of the pressure drop across the filter (in the blocked condition
ility of the filter for maintenance.

d be a predetermined system response to such an event, which may comprise (a) a wai
erators and/or (b) a shutdown ofthe machinery.
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damage by forrosion. Inan attempt to minimize the risk of such corrosion occurring, some lubrjicant
standards ljmit the<{moisture content [mg/kg] or the water separation ability [s] of lubricant] (see
[SO 8068 for example).

b the

0il circulatilng pipelines shall be cleaned from debris and particles before they are connected t

bearing.

At the site, prior to placing the machinery in service, the entire lubrication system shall be flushed to
ensure the required cleanliness.

6 Lubricant heating

Where plain bearings or the lubrication units are provided with a heater, according to experience,
the capacity per 1 cm? heating area should not exceed 1,5 W in order to prevent local overheating
(cracking) and deterioration of the lubricating oil. In cases where heating equipment is integrated into
the bearing housing, the bearing manufacturer is responsible for the design of the components needed
(if applicable, including thermostatic control and safety shutdown, see ISO 10438-3). Otherwise, the
supplier of the oil feed system shall be asked for appropriate selection of the heating equipment.
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7 Monitoring

7.1 Requirements for design or selection of the lubrication monitoring system

For self-contained bearings, a means of monitoring the oil level on a regular basis shall be provided.
This is particularly beneficial for bearings with integrated water coolers, where early indication of
an internal water leakage problem can be provided. In addition, self-contained bearings should be
provided with a sight glass for monitoring the proper function of the integrated lubrication system as
necessary.

For forced lubricated bearings, the oil inlet temperature together with the flow rate are the mostrelevant

parameters for the adjustment (commissioning) and control of forced lubrication systems:
shall| be monitored and connected to the plant’s control and alarm system. However, 'm
oil sypply temperature does not substitute monitoring of the individual bearing temperat

alwalys indispensable.
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