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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
International §

Draft Internat
Publication aq

Attention is d
patent rights.

International
SC 3 Dimens

This second
content of wh

Annex A form

=G -enalbmatters-of-electretechnical standardization-
btandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'3.

onal Standards adopted by the technical committees are circulated to the member bodieg
an International Standard requires approval by at least 75 % of the member bodies casting

awn to the possibility that some of the elements of this International Standard may be thg
SO shall not be held responsible for identifying any or all such patent rights.

btandard 1SO 3548 was prepared by Technical Committee ISO/TE€ 123 Plain bearings, Su
ons, tolerances and construction details.

pdition cancels and replaces the first edition (ISO 3548:1978) and also ISO 6864:1984 th
ch is now incorporated in this International Standard.

5 a normative part of this International Standard.

for voting.
a vote.
e subject of

bcommittee

e technical

© IS0 1999

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic

or mechanical, in

cluding photocopying and microfilm, without permission in writing from the publisher.

International Organization for Standardization

Case postale
Internet

Printed in Switze!

56 « CH-1211 Genéve 20 « Switzerland

iso@iso.ch

rland


https://standardsiso.com/api/?name=d1e6a5399cc20a7f12f952d6cc86cb38

INTERNATIONAL STANDARD ©ISO

ISO 3548:1999(E)

Plain bearings — Thin-walled half bearings with or without
flange — Tolerances, design features and methods of test

1 Scope

This Intern
integral fla
500 mm. Dpe to the variety of design it is, however, not possible to standardize the dimensions of the
Half bearir

consist of g steel backing and one or more bearing metal layers on thé\inside.

In reciprocating machinery, flanged half bearings may be used in\¢onnection with half bearings without

Alternatively to serve as a flanged half bearing, it is possible to use a half bearing without flange tog
separate half thrust washers in accordance with ISO 6526; or a half bearing with assembled flanges.

NOTE All dimensions and tolerances are given in millimetres.

2 Normalive references

The followi
this Intern

ational Standard. Forsdated references, subsequent amendments to, or revisions of,

publications do not apply. However, parties to agreements based on this International Standard are 4
investigate|the possibility ofZapplying the most recent editions of the normative documents indicats

undated references, the latest edition of the normative document referred to applies. Members of
maintain registers of currently valid International Standards.

ISO 4288,
for the asse@ssment of surface texture.

ISO 6524, P

ISO 6526, Plain bearings — Pressed bimetallic half thrust washers — Features and tolerances.

tional Standard specifies tolerances, design features and test methodsdor thin-walled half
ge up to an outside diameter of D, of 250 mm and without flange-up to an outside diar]

gs according to this International Standard are predominantly used in reciprocating n

Ng normative documents Contain provisions which, through reference in this text, constitute

eometrical Product Specifications (GPS) — Surface texture: Profile method — Rules af

bearings with
neter of D, of
half bearings.

achinery and

flange.

pther with two

provisions of
any of these
encouraged to
ed below. For
ISO and IEC
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3 Symbols

See Figures 1 and 2 and Table 1.

Key

1 Joint face
2 Sliding surfa
3 Bearing met

Ce
il

4 Bearing back
5 Steel back

Figure 1 — Half bearing-without flange
(with positive free spread)

Figure 2 — Flange half bearing
(integral or assembled, excluding free spread)

©1SO
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Table 1 — Symbols and units

Symbol Term Unit
a Measuring point perpendicular to plane of joint face mm
Acal Reduced area of cross section (calculated value) of half bearing mm?2
by Housing width mm
B, Half bearing width (without flange) mm
B, Flange half bearing width mm
B, Distance between flanges mm
C, outside chamfer mm
C, Inside chamfer
dey Diameter of the checking block bore mm
dy Housing diameter mm
Dy Outside diameter of flange mm
D; Nominal inside diameter of the half bearing (bearing bore) mm
Dy Nominal outside diameter of the half bearing mm
Do g Outside diameter of the half bearing in the free state (with free spread) mm
eg Amount of eccentricity mm
F Test force N
Fad Axial test force for assembled flange bearings N
h Nip (crush, overstand), h = h; + h, (in checking method B) mm
p Amount of free spread mm
Sy Flange thickness mm
S Thickness of the steel backing mm
S, Bearing metal thickness mm
S3 Half bearing wall thickness mm
Sy Wall thickness at.base of groove mm
u Amount of wall'thickness reduction for eccentric bearing mm
4 Dimenpgions and tolérances
4.1 Hous|ng diameter, half bearing outside diameter and nip
The housing diameter shall be manufactured to tolerance class H6. Thereby the half bearing outside fliameter shall
be selectedwith such an oversize that an adequate interference fit is ensured in the housing diameter

In the case of housings made from materials having a high coefficient of expansion or where other factors such as
housing dimensional stability are involved, the housing size may depart from tolerance class H6 but shall always be
produced in accordance with a grade 6 tolerance.

The half bearing in a free state is flexible so that its outside diameter cannot be measured directly. Instead of this,
its peripheral length is determined by means of special checking fixtures. The peripheral length results from the
periphery of the checking block bore and the nip taking into account the reduction under a given checking load per
joint[sfie\ce (see clause 6). For the calculation of the effective interference fit of the half bearings in the housing,
see 12,

The tolerances given in Table 2 for the nip, apply to half bearings with machined joint faces. Different materials and
housing design require different interference fits, therefore tolerances only are given in Table 2.
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4.2 Half bearing wall thickness and bearing bore

Nominal dimensions to be preferred for the wall thickness of the bearing are given in Table 2. Particulars of the wall
thickness for each application cannot be specified in general, therefore only tolerances can be given for the wall
thickness. These tolerances and the surface roughnesses of the bearing back and the sliding surface of half
bearings with or without electroplated antifriction layers are given in Table 2.

The tolerance for the half bearing wall thickness depends on whether the bearing bore is subject to a final
machining operation (i.e. "as-machined") or whether the bearing bore is electroplated without further machining (i.e.
"as-plated").

Slight surface deformations are acceptable on the outside diameter of the bearing provided that they are not

numerous. Hqwever, the measurement of the wall thickness shall not be carried out in these areas.
The bearing bore in the fitted state results from the housing bore which is elastically enlarged by the press fit,
reduced by twice the value of the half bearing wall thickness (see []).
NOTE In gertain applications it may be necessary to use plain or flange half bearings with eccentric bores,|i.e. the wall
thickness of thg half bearing decreases uniformly from the crown to the joint faces (see Figures 3-and 4).
The eccentricity eg is characterized in a radial plane by the distance between the centre x; of the bearing outside|surface and
the centre x, of the bearing bore. g is not dimensioned specifically. The eccentricity is ¢optrolled by the specified reduction u
which is measpred at a vertical distance a; from the plane of the joint face. (For guidance of draughtsmen a,|is generally
specified so that the angle o, is approximately 25° from the joint face.) It is{subject to agreement betwegn user and
manufacturer.
X2
[:a]
Q
It
Key
1 Crown
2 Joint face
Figure|3 <~ Eccentric bearing bore of half Figure 4 — Example of the wall thicknegs
bearing at different angles

The tolerance limit for the behaviour of wall thickness can be calculated according to the following approximate
formula:

_ 1-sina
Sa,BL - S3,aCt - BLU X l_ Slnaz

_ 1-sina
S, UL = B,act ~ UL, x 1—sina2
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where

BL

u

UL

u

S3,act

S,

o, BL

S

o, UL

1ISO 3548:1999(E)

is the bottom Limit of u;
is the upper Limit of u;

is the actual value of s;;
is the bottom value of s,

is the upper value of s,,.

An exampl

4.3 Width
thickness

The nomin
application
The flange

In most cal
tolerance is
the upper &
with resped

If the uppe

have the same thickness within the tolerance range fixed irv;Table 2. In that case, the flange thickness

the bearing
agreement

4.4 Free

Free spred
backing m4g
specified i
circumstan
spread ren
agreement

NOTE
walled half
housing.

|_

e of calculation is given in annex A.

of half bearing, distance between flanges, outside diameter of flange: and

al dimension for the half bearing width and the distance between flanges depends upd
the common ratio being B;(B,)/D; < 0,5. The tolerances for the half bearing width are giv|
outside diameter should be smaller than the diameter of the shoulder of the shaft.

ses the flange thickness is fixed in conformity with the half.hearing wall thickness and,
fixed only for the flange thickness of the pressure-loaded side in order to ensure that thg
nd lower half bearing have approximately the same thickness. In this case, the position of
t to the locating nicks is fixed.

and lower half bearings are of the same design, then generally the two flanges of one half

width and the distance between flanges. Nevertheless some other tolerance may be 2
between the user and the manufacturer (sée clause 7).

bpread

d is influenced by factors such. as the lining material, its thickness and its physical prog
terial and its properties, and-by the operating temperature of the assembly. Since these fe

Ces be positive. After gperation in the combustion engine at normal conditions, a sufficient 3
ains in the bearing @¢eyenable it to be refitted. The actual amount of free spread shall be
between manufacturer and user.

alf bearings_for reciprocating machinery normally have a free spread of 0,2 mm up to 3 mm. For
pearings the frée spread may be greater but it should not be such that the half bearing cannot b

flange

n the type of
en in Table 2.

in general, a
pse flanges of
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bearing must
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\Iccepted after
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Table 2 — Dimensions, tolerances and limit deviations for half bearings with and without flange

Tolerance or limit deviation for 2 Surface ¢
roughness
wm
Housing Wall Wall thickness Flange Half bearing width Flange | Distance [Housing [ Nipf |Bearing | Sliding
diameter | thickness thickness outside | between | width back |surface
de diameter| flanges ©
dH S3 S3 St B, B, Dy Bs by h Ra Ra
Preferred | without with without | integral | assem-
Iﬂ;minal EIECITO- | Electo- TIage Targe bied
dimension| plated plated bearing | flange
anti-friction| anti- bearingh
layer friction
layer 9
> <
- 50 15 0,008 _a 0 0 0 0 +1 + 0,05 |(—0,02( 0,03 0,8 0,8
1,75 -005| -03 | —-005| —-0,12 0 — 0,07
2
2,5
50 80 1,75 0,008 0,012 0 0 0 0 +1 + 0,05 | — 0,02 | 0,035 0,8 0,8
2 -005| -03 |—-005| —-0,12 0 - 0,07
2,5
3
80 | 120 2 0,01 0,015 0 0 0 0 +1 +0,07 | —0,02| 0,04 0,8 0,8
2,5 -005]| -03 | —0,07| —012 0 - 0,07
3
3,5
120 | 160 3 0,015 0,022 0 0 0 0 +15 | +0,07 | —0,02( 0,045 12 0,8
3,5 -005| —-04,[~0,07| —0,2 0 -01
4
5
160 | 200 3,5 0,015 0,022 0 0 0 0 +15| +0,07 | —0,02]| 0,05 12 0,8
4 - 005~ - 04 | —-0,12| —-0,2 0 -01
5
200 | 250 4 0,02 0,03 0 0 0 0 +15 | +0,07 | —0,02| 0,055 12 0,8
5 -005| -04 | —-012]| —-0,2 0 -0,1
6
250 | 315 5 0,02 0,03 - 0 - - - - - 0,06 16 1,2
6 -05
8
315 | 400 6 0,025 0,035 - 0 - - - - - 0,07 16 1,2
8 -05
10
400 | 500 8 0,03 0,04 - 0 - - - - - 0,07 16 1,2
10 = 0,5
12

a8  Subject to agreement between user and manufacturer.

b Surface roughness in accordance with 1ISO 4288.

¢ Surface roughness measurements of bearings with an electroplated antifriction layer may be unreliable due to penetration of the soft
layer by the stylus of the measuring equipment.

4 On the pressure loaded side.

€ The limit deviations shall not be added.

f See clause 6, Figures 18 and 19. For nip of bearings with an electroplated antifriction layer and without subsequent machining of the

joint faces add 0,01 mm to the tolerance value.

9 For larger half bearings thicker electroplated antifriction layers are often used which require another machining operation. In such cases,
the tolerances for sliding surfaces without electroplated antifriction layer apply.

h Checked as shown in 7.1 and 7.2.
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5 Design features
Dimensions are by agreement and tolerances as given in Tables 3 and 4.
5.1 Locating nick and nick recess

See Figures 5, 6 and 7.

b 3 bz b1b | az raf | d;
| r — <
|
! y
| =

w

. w

— /

2 min.
b, = 1,5 X|s;, but not less than 3 mm b, 21,5 X s3, but not less than 3 mm

& If by is Igss than 2 mm, this area is permitted to be free of\'@ |f b, is less than 2 mm, this area is permitt¢d to be free of

bearing fnetal over a circumferential length a, to avoid the bearing metal over a circumferential length |a, to avoid the
breakingl of bearing metal when the bearing bore is breaking of bearing metal when the bearing bore is
machinefl. The locating nick may also break into the oil machined. The locating nick may also brgak into the oil
groove. groove.

b The nick may also be produced at the~end of the half
bearing; [in this case is b, = 0.

Figune 5 — Locating nick in‘ayhalf bearing Figure 6 — Locating nick in a flanged half bearing
without flange

a3

ds

2 See Figure 4 or Figure 5.
Figure 7 — Nick recess in the housing
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5.2 Reliefs and chamfers

Joint face bore reliefs are normally provided at both sides of the half bearing (with or without flange) on the whole
width. For guidance it is suggested that the dimension ag be approximatively 1/10 of the inside diameter D;, but the
actual value of this dimension will be dependent on the application and is subject to agreement between user and
manufacturer (see Figure 8).

Chamfers are provided at both ends of a half bearing without flange (see Figure 9).

Flange reliefs are provided at all joint faces (see Figure 10, section A-A) as well as at the edges of the flange sliding
surfaces (see Figure 10, detail X).

For dimensions and limit deviations see Table 3.

Iy

v
1]
0/.
53
14
_ D
% 10
Figure 8 — Bearing bore relief Figure 9 — Chamfers
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15 0,5 0 iy i3
oo IS¥=Y
+ +
S S
(=) o
10°
|
A-A (2:1) X (2:1)
a) Joint facp relief b)'Sliding surface relief for flange bearing.

in accordance with 1ISO 6526.

Figure 10 — Flange reliefs
(design at the option of the manufacturer)

5.3 Trangition between radial part'and flange

Figure 11 shows typical examples of the transition region, the actual form used being depend

manufactuiing method and thevratio between wall thickness and flange thickness.

The transition between the radial part and flange shall comply with dimension ay in order to avoid crach

The transitjon geometry shall be adapted to the form of the shaft in order to avoid fouling of the fillet

the housing inside diameter.

Figure 12 ghaws an example of the transition region between half bearing and the flange of an ass{

Sliding surface relief for assembled flange hearing to be

ent upon the

ing.

radius and of

bmbled flange

bearing.

For assembled flange bearings the prefered dimensions of transition to maximise material for flange attachment are

indicated in Figure 12.
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N
S

dg dg

Figure 11 — Types of transition between
radial parts of the flange

S5 = No less than 66 % of half bearing wall thickness

S¢ = No less than 50 % of flange thickness but <'sy; s,

corner prpfile should always overlap flange and half
bearing thickness as follows: 1

a;o ¥ 0,5 mm min.

bs 3 0,25 mm min.

d 1o

Qil groove depth must be clear of half bearing maximum
profile.

Sg

Key
1 Flange

Figure TZ— Type of transition between half bearing and flange of a assembied flange bearing

10
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Table 3 — Minimum height (and width) of
transition and relief of the flanges

Housing a; ag ag i i3
diameter
Ay
> < +2 | £05| min. | +02 | +03
0 0
- 120 55 3 2 0,1 0,3
120 | 250 8 3 3 0,2 0.3

5.4 Assembled flange scalloped toes

This feature is used to improve material utilisation and should be shown optienal, see Figure 13.

Key

1 Thrust wgsher
NOTE Ycalloped.teg optional at joints to facilitate maximum material utilisation in accordance with ISO 6526}

Figure 13 — Assembled flange scalloped toes

5.5 Qil grooves and holes
See Figure 14, 15, 16 and 17.

The sizes of oil grooves, pockets and holes are determined by functional requirements and are not specified in this
International Standard.

For preferred groove forms in the radial part see Figure 14.
Oil grooves and oil pockets on the flange faces are preferably cut up to the steel backing in the bearing metal and

are normally provided up to Dy = 160 mm flange outside diameter. Above this size other shapes of grooves or
pockets may be provided.

11
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Qil holes can be drilled or pierced. In both cases the sharp edges of the oil holes must be free of burrs, except at
the transition to the oil groove. If a chamfer is provided, its form is at the option of the manufacturer. A chamfer is

necessary on the sliding surface.

B, >3]

bg
T I y
i :
= H ! H
w RIS
ﬂ - _|_ S
d Z
~
0n
Key
o = 30° or 451 are usual; 1 Profile offlange bearing
s, = 0,35s3, byt =0,7 mm. NOTE “For tolerance x, see Table 4.
Figurgq 14 — Types of oil grooves Figure 15 — Position of the oil groove and oil holg

60° £5° 60° £5°

Figure 16 — Groove form on the flange face

12
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&7 L

B-B

NOTE Rocket may be closed or open to the outer flange diameter:

Figure 17 — Pocketform on the flange face

13
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Table 4 — Tolerances and limit deviations for design features a
Housing Tolerance and limit deviation
diameter
dy for
> S | x| | oA a5 % | a1 | by | bs | bg |CpCp| iy 4 x
- 50 0 | +15 0 +0,25 0 +15 0 | +015| +025| —01 |0 +0,3
-15| 0 -03 0 -3 - 0,5 0 - 06 |—0,015 0
S0 80 0 | +15 0 +04 0 +15 | 0 - [ +015| +025| —01 |0 +0,3
~ ~ o ~ 0,15 ~ o )
80 120 0 +2 0 +0,6 0 +25 0 | +015| 1025/ —01 |0 09,4
-2 0 - 04 0 -4 - 0,15 0 - 0,6 |—0,020 D
120 | 160 0 +3 0 +0,75 0 +25 0 | +015| +025| —04 |Q +04 | 06
-2 0 - 04 -4 - 0,15 0 - 1,2%0,020 D
160 | 20¢ 0 | +35 0 +1 0 +25 0 | +015| +o25| +04-]0 +9.4
-25] 0 - 05 0 -5 -0,15 0 51,2 |- 0,020 D
200 | 250 0 +5 0 +1,2 0 +25 0 | +015| +o25| —04 |0 +9.4
-25] 0 - 05 0 -6 - 0,15 0 -1,2 |-0,025 D
250 | 31§ 0 +5 0 +12 0 +25 0 | +045f /1025 -1 |0 +05
-25] 0 - 05 0 -6 - 0,15 0 -2 [-0025 D
315 | 400 0 +5 0 +15 0 +25 0 402| 1025 -1 |0 +¢5| 08
-3 0 - 05 0 -8 -2 0 -2 [-0,030 D
400 | 500 0 +5 0 +15 0 +25 0 | +025 +025| —15 |0 +06 1
-3 0 — 06 0 -8 — 0,25 0 —25 |—0,035 D
2 Closer tolerpnces are subject to agreement between user and manufacturer.
6 Test data for determining the peripherallength
6.1 Calculation of test force F
For half bearjngs with steel backing, the-test force F, in newtons, per joint face for determining the| nip h in a
checking blogk with an inside diameter dcp, (normally equal to the maximum housing diameter) is calculated as
follows:
F =100 % Acg (rounded tothe nearest 500 N, but limited to a maximum of 100 000 N)
The reduced [cross seetional area A, (calculated value) of the half bearing in square millimetres ig calculated
according to the following equations:
Acal = (B ou.By) x 51 for steel/lead alloy, steel/tin alloy (8]
_ +2
Acal = (B1 ou By) x > for steel/copper alloy 2)
_ +2 -
Acal = (B1 ou By) x 3 for steel/aluminium alloy 3)

Depending on form, position and type of manufacture, oil grooves can diminish the reduced cross sectional area

Ay If the pro

portion is above 10 %, this is to be taken into account in the calculation.

NOTE Depending on the size of the half bearing outside diameter, it is recommended to use either checking method A (see
Figure 18) or checking method B (see Figure 19) as specified in ISO 6524.

When checking method B is used, a test force F is to be applied to each joint face (see Figure 19). The total force to be applied is

2F.

14
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6.2 Checking method A

1ISO 3548:1999(E)

When using checking method A, the following is to be indicated in the drawing in accordance with ISO 6524.

1 2 3 IA
F
=
B e |
S ol )
S ] i
S \ |
& —
|
Key
1 Datum
2 Fixed stop
3 Dial gaugp
4 Pressure plate
5 Checking|block
Figure 18 — Example of checking method A for test force F=6000N

6.3 Checking method B

When using checking method B, the followinglisito be indicated in the drawing in accordance with ISO|6524.

1

1

2

2F

(@ d)/2

Key

Datum

Dial gauge
Pressure plate
Checking block

A W N B

Figure 19 — Example of checking method B for test force

F =6 000 N (total force 2 F =12 000 N)

15
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