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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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Plain bearings — Quality assurance of thin-walled half
bearings — Selective assembly of bearings to achieve a
narrow clearance range

1

This|[document specifies the selective assembly of bearings (in accordance with ISO 35481J.

The

wall [thickness of the two half bearings. Typically, these components will have a total tole

up"

refinement, has provided a need to decrease the clearance range due to the tolerance “sta
docujment suggests various schemes of selective assembly to achieve such-ranges.

2

The

consfitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenced deciiment (including any amendme

[SO 3548-1, Plain bearings — Thin-walled half bearings‘with or without flange — Part 1: Toler
features and methods of test

ISO

materials and their properties

For the purposes of this document, the terms and definitions given in ISO 4378-1 and the foll

ISO dnd IEC maintain terminological databases for use in standardization at the following g

3.1

theoretical'\bearing diametral clearance

C

diffefence between the housing diameter, Dy, less twice the half bearing wall thickness (3.3

Scope

bearing diametral clearance is determined by the housing diameter, journaldiamg

of 50 pm to 60 pm. Current engine development and in particular, the desire for impr

Normative references

following documents are referred to in the text in suchyaway that some or all of t

4378-1, Plain bearings — Terms, definitions, classification and symbols — Part 1: Deq

Terms and definitions

IEC Electropediasavailable at http://www.electropedia.org/

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

ter and the
rance “stack
oved engine
ck up”. This

heir content
applies. For
hts) applies.

inces, design

ign, bearing

bwing apply.

ddresses:

, 53, and the

Jjournal diameter (3.4), Dy

3.2

C=Dy-(2s3+Dy)

housing diameter

Dy

diameter of the housing with no bearing fitted measured perpendicular to the split line
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11 thickness

wall thickness measured at 90° from the split line (at the “crown”)

Note 1 to entry: If two measurements are made, the larger of the two is used.

3.4

journal diameter

Dy
diameter of

the finished shaft measured at a position to give maximum diameter

3.5
tolerance
range betwyg

3.6
housing sw

expansion off a housing bore caused by the interference fit of the bearings

4 Housil

Housing sw
bearings”.
assembled 1|
thicknesses
generally of

en the upper and lower limits specified on the drawing

ell

g swell and thermal expansion

ell is defined as the “expansion of a housing bore, caused by the interference fit of the

When two half bearings are assembled into a housing and the housing is bolted up, the

pbore will be slightly greater than the arithmetical:subtraction of the two bearing|wall
from the housing diameter as measured beforethe bearing is fitted. Housing swgll is
the order of a few micrometres. Maximum housing swell will occur with a combinption

of maximu

bearing overstand (nip) and minimum housing diameter. It is prudent to measure aftual

housing sw¢ll by carrying out fitting tests. Actual houising deformation may also be affected by the

degree of c

trol of bolt tension.

With light alloy housings, the housing swell maye larger, due not only to the lower modulus of elasticity

butalsotot
Allowance fi

clearance.

5 Measu

5.1 Hous

Specific med
While beari
have to be n

hermal expansion.

br housing swell and thermal'expansion has to be made when setting the bearing diamletral

rement and identification

ings and journals

surementof each housing and journal may be necessary in more complex grading sch¢mes.
ngs wWill be graded according to only the crown wall thickness, journals in particulary may
leasured in several places both ax1ally and c1rcumferentlally, to ascertain the mean ]o rnal

diameter. T}
tolerances o
necessary.

fa few mlcrometres accurate measurement with mmlmal dlrt and Constant temperature is

Traditionally, crankshaft journals of different grades have been identified with a dab of paint or ink
adjacent to the journal. Housings have been similarly identified. Such a method relies upon the visual
discrimination of the operator and this may on occasions be unreliable. One alternative is to bar or dot
code the housing and/or journal with either adhesive labels or by etching. Another is to store the data
on computer for retrieval at assembly stage.

5.2 Bearings

If bearing grades with wall thickness tolerances of less than the normal process capability are required,
then consideration shall be given as to how the bearings are graded and identified. The part number is

© ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=6951e51246847976f730e6bbc1bfeb45

IS0 13778:2017(E)

stamped upon the bearing prior to final wall thickness machining. Additional stamping after bearing
grading is not feasible as this will create high spots of wall thickness. The usual practice is to mark the
bearing side face after grading with a permanent colour code or with other suitable methods.

6 Suggested schemes for fitting

6.1

General

The selective assembly of bearings shall be in accordance with ISO 3548-1.

Befo
clearn
sche
of 24
grad

Whi
may
clear

€ CNOOSINgG the schieme for Selectively fitting bearings, It 15 1IIst necessary to Set
ance range. As a general rule, the narrower the clearance range, the more complex

um is required, this could entail grade tolerances of 6 um, while with a clearance ra
e tolerances of 8 um would be acceptable.

le it may be desirable from the design viewpoint to achieve a very narrew clearance

come a point at which perceived performance gains from working.vepy close to the d
ance become offset by the cost and complexity of the selective fitting scheme.

Whil

such schemes are feasible for OE engine assembly, they aresiotpractical for replacem

whete the bearings are packed in sets of similar sizes.

Othefr points to consider are as follows.

the desired
the grading

ne will be and the tighter the tolerance on each component. As an example, if\a cleaEance range
n

e of 32 um,

range, there
bsired mean

bnt bearings

a) Due to the normal distribution of journal and housing sizes, the required quantity of gach bearing
rade will not necessarily be equal. Carefully controlled scheduling will be necessary in order to
inimize bearing stocks and prevent shortages'of particular bearing grades.

b) Intermediate grades can be formed by fitting together half bearings from adjacent grades. This can
ignificantly increase the flexibility of the system.

c) If it is necessary to grade bearinigs by measurement after final wall thickness machining, then
verlapping bearing grades are, permissible and in fact allow the bearing supplier flexibility in
chieving correct quantitiessof'each bearing grade.

d) hen choosing a grading/scheme, the difference in process capability for wall thickness between
imetallic and multi-layer should be taken into account.

The jchemes describe@in 6.2 to 6.7 are examples only.

6.2 | Scheme Y Standard application, without grading

The ¢learance shall be determined by the limitations of normal process capability (see Table 1).

Housing-diameter Dy notgraded

Journal diameter, Dy: not graded

Bearing wall thickness, s3:  not graded

© ISO
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6.3 Sche

Table 1 — Standard application; without grading

Dimensions in millimetres

Grade Without grading
Dy 50,000 to 50,018
Dy 46,000 to 46,018
s3 1,972 to 1,978

C 0,026 to 0,074

e?2: Grading of hparingc

Scheme 2 isfapplicable where a slight reduction in the clearance tolerance is required. The bearings are
graded to effectively reduce the tolerance of the grade (see Table 2).

Housing diameter, Dy:
Journal diameter, Dy:

Bearing walll thickness, s3:

Depending ¢
one of gradg

NOTE 1

NOTE 2
0,070 mm.

Cq

not graded
not graded

three grades of 4 um

Table 2 — Grading of bearings

Dimensions in millimetres
Grade A | B | C
Dya 50,000,£0'50,018
D2 46,000 to 46,018
53 1970t0 1974 | 1974101978 | 1978t0 1982
cb 0,026 t0 0,070

a

b

Without grading.

According to the selection pracedure.

n the selection procedure, fit as a bearing pair, either two of grade B or one of grade A and

C.

The scheme is simple te.administer.

mpared to schenre)1, the clearance range of 0,026 mm to 0,074 mm is reduced to 0,026 nmm to

6.4 Scheme 3: Grading of bearings and journals or housings

The housing

or'the journal is graded, usually into two or three grades and the bearings are graded

a similar nu

into

Housing diameter, Dy:
Journal diameter, Dy:

Bearing wall thickness, s3:

ber of grades (see Table 3)

not graded
three grades of 6 pm grade tolerance

three grades of 4 pum grade tolerance

© ISO 2017 - All rights reserved
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Table 3 — Grading of bearings and journals or housings

Dimensions in millimetres

Grade A B C
D2 50,000 to 50,018
Dy 46,000 to 46,006 | 46,006 to 46,012 | 46,012 to 46,018
53 1,984 t0 1,980 1981to 1,977 1978 to 1,974
C 0,026 to 0,058
a  Without grading.

NOTE1 The spacing of each bearing grade is determined by the spacing of each journal grade in order to
achieyve an identical clearance range for each combination.

NOTHE 2 Compared to scheme 2, the clearance range of 0,026 mm to 0,070 mm is reducéd to [0,026 mm to
0,054 mm.

NOTH 3  Overlapping grades are used effectively.

NOTHE 4  The scheme is simple to administer.

6.5 | Scheme 4: Unmixed bearings (Matrix scheme)

Houding and journal diameter both graded with equal grdde tolerances. With an equa] number of
housjiing and journal grades, the matrix is symmetrical and the distribution of bearings will pe even. The
bear|ng wall thickness grade tolerance is half that of the‘housing to journal diameter grafle tolerance
(see lable 4 and Table 5).

Houding diameter, Dy: three grades of 6 pfvgrade tolerance
Journal diameter, Dy: three grades of-\6 pm grade tolerance

Bearjing wall thickness, s3:  five grades.of 3 um grade tolerance

Table 4 — Unmixed bearings

Dimensions jn millimetres

Grade A B C D E

Ou 50,000 to 50,006 | 50,006 to0 50,012 50,012 to 50,018 — —

46,000-0. 46,006 | 46,006t046,012 | 46,012 to 46,018 — —
1,975t0 1,978 1,978 to 1,981 1,981 to 1,984 1,984 to 1,987 1,987 to 1,990
0,026 to 0,044

[}
ERE IS

Table 5 — Bearing grades

Bearing grade according to Table 4
Journal grade Housing grade
A B C
A C+C D+D E+E
B B+B C+C D+D
C A+A B+B C+C

NOTE1 Many bearing grades may be required, giving difficulty in discerning the colour shades involved.

NOTE2 Compared to scheme 3, the clearance range 0,026 mm to 0,058 mm is reduced to 0,026 mm to
0,044 mm.
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