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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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INTERNATIONAL STANDARD ISO 22507:2018(E)

Plain bearings — Fluid film bearing materials for vehicular
turbocharger

1 Scope

This document specifies the material compositions and required properties of fluid film bearings used
for vetricutarturbocirargers:

2 Normative references

Therk are no normative references in this document.

3 Terms and definitions
No t¢rms and definitions are listed in this document.
ISO gnd IEC maintain terminological databases for use in standardization at the following dddresses:

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

— IEC Electropedia: available at http://www.electrepedia.org/

4 Requirements for bearing material

4.1 | General

Distinctive conditions of turbochargers are:

— gliding speed is high,

— Iearings are exposedte high temperature oil, and

il contains contaminhants such as soot from the engine.

Thergfore, fluid filn1 bearing materials for vehicular turbochargers shall have special properties of
seizyre resistance, wear resistance and chemical corrosion resistance as described in the following
subclauses.

Matgrials.of mating runner parts such as shaft and thrust collar shall be hard and smooth enough to
use theamaximum capability of the bearing materials

See Annex A for a general description of a vehicular turbocharger and bearings.

4.2 Seizure resistance

There are cases when the sliding speed of bearings exceeds 100 m/s. For such high speed condition,
seizure resistance against a possible metal contact is required for bearing materials.

4.3 Wear resistance

If a bearing comes to contact with the rotating shaft, or if soot is mixed into the lubricating oil, bearing
wear can occur. In recent years, oil viscosity grade has also been decreasing from an environmental
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point of view. Excessively worn bearings bring vibration and decrease in machine efficiency. For such

condition, w

ear resistance to assure normal machine operation is required for bearing materials.

4.4 Chemical corrosion resistance

Bearing inlet oil temperature exceeds 100 °C, and the bearings are exposed to the oil at more than
200 °Cjust after the stop of the engine due to the heat flux from the turbine. For such condition, chemical

corrosion re

sistance against high temperature oil is required for bearing materials.

5 Bearing material

This clause {

the high temperature condition, copper alloys are mainly used for turbochargers due to theirgens
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pecifies the bearing materials. In accordance with operational environment, especially

gical behaviour under elevated temperatures. There are two types of bearirig“mate
copper alloy, and another is multi layered copper alloy. The solid alloy is made of cd
hd the multi layered alloy has a steel backing. Bearing materials shall befaccompanied
hents for bearing material described in Clause 4.

l in Annex A, the cylindrical shaped bush is installed between the.shaft and the housi
films are formed. Taking account of the productivity, the bush\is usually machined (
und bar material.

o types of thrust bearings whose shapes are flat plate. One has two bearing alloy surfac
plate surfaces, and another has one bearing alloy surface. The material of the bearing is
sintered solid alloy. Multi layered sintered alloys with'a steel backing are also used for tl
ncrease the strength of the bearing. From the viétrpoint of the strength, a steel bearing
pated in order to improve the wear resistance, such as soft nitriding, is used as well.

ewpoint of seizure resistance and wear resistance, bronze (CuSn alloy) is appropriat
erial. If higher chemical corrosion resistance is required, brass (Cu-Zn alloy) is selecte

ed with the addition of Pb to improve the seizure resistance. The strength of bronze m
to improve the seizure resistance’and the wear resistance.

d with the addition of Pb teiimprove the seizure resistance too. Brass is also used wit
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Table 1 — Example of chemical composition and characteristics of bearing material

Chemical composition
(mass fraction, in %)
(;l;szl"‘ﬁl CuPb15Sn82 |CuZn37Mn3AI2PbSib| CuZn37Pb3a | CuSn10Pb10c CuZn40d
Cu remainder 57 to 59 59 to 63 remainder 58 to 62
Zn — remainder remainder — remainder
Sn 7to9 — — 9to 11 —
Al — 1,3t02,3 — — —
Mn — 1,5to 3 — — —
Si — 0,3to 1,3 — — —
Pb 14 to 16 0,2t00,8 1,8t0 3,7 9to 11 <2
Tot4l others <3 <3 <2 <3 <1
Characteristics
Seigure re- .
siktance good superior poor good poor
We‘;nl;iSiSt- good superior good good good
Cofrosion . : .
redistance poor superior superior poor guperior
a ommonly used for journal bearing as solid metal.
b ommonly used for journal and thrust bearing as solid megal:
¢ (ommonly used for thrust bearing as solid or multi layered metal.
d  (ommonly used for thrust bearing as solid metal.
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Annex A
(informative)

Vehicular turbocharger and bearings

A.1 Vehicular turbocharger

A turbochaj
chamber. TH
engine dow}

Figure A.1
include:

— aturbin
— acompf
— ashaft{
— bearing

Regarding t

however, widely used because of their silence, better rotet dynamics and higher resistance to fo

particles in
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bhows an example of a vehicular turbocharger. The main components\of turbocha

e that transforms the engine exhaust gas energy to the rotational.ebergy of the shaft,
essor that supplies compressed air to the engine to enhancethe-engine power,

hat connects the turbine and the compressor, and

s that support the high speed rotating shaft.
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Figure A.1 — Example(of a cross sectional view of a turbocharger

A.2 | Types of bearings foryvehicular turbocharger

There are two types of fluid bearings used for turbochargers: journal bearings (Figure|A.2), which
supplort the shaft in théfadial direction, and thrust bearings (Figure A.3), which support|the shaft in
the axial direction.

High| vibration stability is required for the shaft system of turbochargers, because the shaft rotates
at a high speéd)of several hundreds of thousands of rotations per minute and is also excitled from the
outside. Fofrthat reason, floating bush bearings or semi-floating bush bearings are used for journal
bearjngs. Two journal bearings make a pair to support one rotating shaft.

The floatimgbusit bearing has a floating busit that 15 nstatted between the staft and the bearing
housing. Thus there are two fluid films for one bearing: the inner film is formed between the shaft and
the bush, and the outer film is between the bush and the housing. This bush has a degree of freedom
in the rotational direction so that it rotates at such speed that the friction torques of both oil films are
balanced. Oil is supplied to the inner film via oil feeding holes drilled through the bush. If the bush
rotates at high speed, it is possible that not enough oil is supplied due to the centrifugal force.

The rotational degree of freedom of the semi-floating bush, on the other hand, is constrained by a stop
pin projected to the bush for example. Thus the function of the outer film is only damping. Enough
damping prevents from self-excited vibration (oil whirl). Because the bush does not rotate, there is
another type of semi-floating bush bearing such that two bushes in two bearings are integrated.

The thrust bearing supports the axial fluid load that is generated by the turbine and the compressor. The
type of bearing is not the tilting pad bearing but the fixed pad bearing due to size limitation. The typical
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