INTERNATIONAL ISO
STANDARD 3547-5

First edition
2007-10-01

Plain bearings — Wrapped bushes|—

Part 5:
Checking the outside diameter

Paliers lisses — Bagues roulées —

Partie 5: Contréle du diamétre extérieur

e — Reference number
= — ISO 3547-5:2007(E)

© SO 2007


https://standardsiso.com/api/?name=46a505ca2b42632cad041ff021afd06f

ISO 3547-5:2007(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2007

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, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=46a505ca2b42632cad041ff021afd06f

ISO 3547-5:2007(E)

Contents Page
0 =TT o T o iv
1 T o - P 1
2 NOIMAtiVe FEFEIrENCES ...ttt r e s na s nn s aanennan 1
3 SYMDOIS aNd UNIES .....oeeiieiiiiccccccrirr i rssnr e s s smnne s e e e s s s smmnne e e e e ses s ntmas e s s s mmnnn e e nneas 2
4 Outside diameter, D ... e 2
5 Purpose of checKing.........ccocciiiinieiiiniiii e b e e e 3
6 Methods of checking ........ccccoeiiiiiiiiii e e e 3
7 Selection of checking method for outside diameter.........cccccvvceeee e 3
8 ISO 3547-2, test A — Outside diameter, D ......cccooererererereee s e e, 3
9 ISO 3547-2:2006, test B — Outside diameter, D .........ccc..duec s b 11
10 ISO 3547-2:2006, test D — Outside diameter, Dy > 1200MM.....ccocrverimriiniennnnnnsnsnsenn s, 13
1 Specifications on drawings of bushes.................. &8ss e 14
12 Specifications for control of the checking equipment..........cccccevoicccvrinnn e e 14
(=1 01 (oo T = o] 172 S 15
© IS0 2007 — All rights reserved iii


https://standardsiso.com/api/?name=46a505ca2b42632cad041ff021afd06f

ISO 3547-5:2007(E)

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-governmentab—h—Haisor—with—SO—also—take—part—in—the—work—SO—collaborates—slosely—with the

T O—toico— SO oOTTtoy

Internationall Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted according to the rules given in the ISO/IEC Directives, Part 2.
Draft Interngtional Standards adopted by the technical committees are circulated to the member bodigs for
voting. Publ|cation as an International Standard requires approval by at least 75 % of‘the member bodies
casting a vote.

Attention is grawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

International Standard ISO 3547-5 was prepared by Technical Committee ISO/TC 123, Plain beatings,
Subcommittee SC 5, Quality analysis and assurance.

This part of ISO 3547 cancels and replaces ISO 12307-1:1994, which has been technically revised.
ISO 3547 cgnsists of the following parts, under the general title: Plain bearings — Wrapped bushes:
— Part 1: Dimensions

— Part 2: Test data for outside and inside diameters

— Part 3: Lubrication holes, grooves andindentations

— Part 4: Materials

— Part 5: Checking the outside_diameter

— Part 6: Checking the inside diameter

— Part 7: Measurement of wall thickness of thin-walled bushes
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Plain bearings — Wrapped bushes —

Part 5:
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ecking the outside diameter
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part of ISO 3547 specifies, following ISO 12301, the checking of the outsidediameter of wra
3547-2:2006, methods A, B and D) and describes the necessary cheeking methods an
bment.

Wrapped bushes in the free condition are flexible, but after insertion they adapt largely to the

hous
reas
by u

NOT
the s

2
The
refern

docy

ISO

ing bore due to the oversize between the outside diameter ofthe bush and the housing b
bn, checking of the outside diameter of wrapped bushes can.only be carried out under a cons
be of specialized measuring equipment.

= The dimensions and tolerances of wrapped bushescre given in 1ISO 3547-1. Checking the w3
ibject of ISO 3547-7.

Normative references

ences, only the edition cited applies. For undated references, the latest edition of the
ment (including any amendments) applies.

P86-2:1988, ISO systemoflimits and fits — Part 2: Tables of standard tolerance grad

deviations for holes and shafts

ISO/

ISO

R 1938-1:1971, ISO-system of limits and fits — Part 1: Inspection of plain workpieces

3547-2:2006Plain bearings — Wrapped bushes — Part 2: Test data for outside and inside d

following referenced documents are€_indispensable for the application of this document.
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3 Symbols and units

Table 1 — Symbols and units

Symbol Parameter Sl unit
B Width of the bush millimetres
ben, 1 Width of the checking block millimetres
bep, 2 Width of the setting plug millimetres
d, Outside diameter of the ring gauge millimetres
D, Outside diameter of the bush millimetre
dep 1 Diameter of the checking block bore (see ISO 3547-2) millimetre
dop, 2 Diameter of the setting plug (see ISO 3547-2) millimetres
den a1 Actual diameter of the checking block millimetre
deh, a2 Actual diameter of the setting plug millimetre
Fy Checking load newtons
C Correction factor millimetres
n Number of test pieces —
R, Surface roughness micrometrgs
ty .o g Tolerances of form and position millimetre
X Length of checking block millimetre
y Width of checking block millimetres
z Distance between checking block halves millimetre
AD, Tolerance of D millimetre
Az Indicator reading millimetres
Azp Circumference indicator reading millimetre
4 Outside diameter, D,
For the outside diameter of a wrapped bush, see Figure 1.

Key

1 split line

NOTE The free diameter of a wrapped bush is not measured directly because of the flexible nature of the component.

Figure 1 — Outside diameter of a wrapped bush

2 © 1SO 2007 — All rights reserved
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5 Purpose of checking

The outside diameter shall be checked to ensure the designated mounting compression (interference fit) for
the wrapped bush in the housing bore.

6 Methods of checking

NOTE Checking method C is for measuring the inside diameter and is covered by ISO 3547-6.

6.1 —Gheeking-methoed-A—Measurement-ef-outside-diameter; Dg——

NOTE See ISO 3547-2.
Che¢k the outside diameter of a wrapped bush using measuring equipment as shown in Figlre 2, with a
chedking block consisting of upper and lower halves (see Figures 3 and 4) and setting plugs (see Figures 5
and p), at a determined checking load, F,.

Measgure the outside diameter indirectly as the difference in the value of z, Az.

The checking load is calculated so that the bush outside diameter is reduced only elastically durjng checking
and that there is no permanent deformation.

6.2 | Checking method B — Gauging of outside diameter, D,
NOTE See ISO 3547-2.

Chegk the outside diameter of a wrapped bush in “GO*%and “NO GO’ ring gauges.

6.3 | Checking method D — Measurement of outside diameter, D, > 120 mm
NOTE See ISO 3547-2.

Chec¢k the outside diameter of a wrapped bush above 120 mm diameter using a precision measurjng tape.

7 PBelection of checking method for outside diameter

MetHod A is a precise-method involving complex tooling. Method B is an attributive method using simpler
toolimg. Method D<is-Used only for wrapped bushes with an outside diameter > 120 mm. All three methods are
in gg¢neral use.\Method A is generally unsuitable for small bushes up to 10 mm outside diameter but is
prefgrred for bushes over 10 mm outside diameter.

8 SO 35472 testA—Outsidediameter, b;————————————————
8.1 Measuring equipment

See Tables 2 and 3.

Typical equipment for measuring the bush consists essentially of the following components:

— base plate used as fixture and guiding device for the split checking block;
— means to generate the checking load;

— means to calibrate the load;

© 1SO 2007 — All rights reserved 3
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— upper plate;
— system for transmitting the distance, z, of both checking block halves to the measuring pin (see Figure 2);
— measuring pin with indicating instrument;

— checking block (see Figures 3 and 4) with setting plug (see Figures 5 and 6).

5
i
1
4<:/ | | o N
= L
3<1E\ uy il i
[z—2

Fch
Key
1 splitline
2  bush
3 checking block
4 measurig pins
5 indicating instrument

Figure 2 — Typical outside diameter measuring system

Figure 2 shows a typical outside diameter measuring system. This may be operated hydraulically,
pneumatically or mechanically.

The force, F,, may be smoothly applied from the top or from below.

The bush split shall be in the vertical direction and pointing towards the upper checking block.

4 © 1SO 2007 — All rights reserved
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Table 2 — Checking loads, limiting deviations, speed of approach and temperature

Checking load I Lo Maximum speed of
Perm(;ss!blc_e limiting approach to apply the Test temperature?
F eviations .
ch checking load, F,
N % mm/s °C
— <2000 +1,25
>2 000 <5000 +1
12 20 to 25
> 5000 < 10 000 +0,75
0000 < 50000 05
a he difference in temperature between the checking block and the bush to be measured shall not exceed 1 °€:
Table 3 — Deviations for dial gauge and electronic gauge
Dimensiong in millimetres
Outside diameter Resolution Total deviation?d
Tolerance
AD, dial gauge electronic gauge dial gauge electrgnic gauge
—_— < 0,1 0,001 0,001 0,001 2 0’5 % 0 measuring
>0,1 0,005 0,005 0,006 range

Maximum measuring value indication (for a full-scale range of £°600 um).

8.2

The

shall

given in Table 5.

Requirements for checking the block and the setting plug

Table 4 —Maximum difference between the diameters of the checking
block; d., 4, and setting plug, d., ,, for a usable combination

Dimensions in millimetres

requirements for the checking bloek.and the setting plug for measuring the bush outside diameter, D,
be as shown in Figures 3 to 6 .and as given in Table 4. Manufacturing tolerances and wear limits are

Do dch, 1 _dch,2
nominal max.
<18 0,006
48 <50 0,008
> 50 < 80 0,01
>80 <120 0,012
> 120 <180 0,016

© 1SO 2007 — All rights reserved
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A

Dimensions in millimetres

AL I

 J

7]t %

/
A L4 ] A

Key
1 field for marking

b >R+2

ch,1#

x> 160 mm
x=dgy 4+90mm y=by 4+5mm

Figure 3 — Upper half of checking block

y=70mm
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Dimensions in millimetres, unless otherwise indicated

b
—|t,B <«
Y 05 x 45°
A < =
3
® 1 Y
i / |
Ra 0,2

\V/ /
I
L2 ]

/ |
i IE
Rs 02 on |4
1
y
x > 160 mm y =70 mm
X >dy, 4+90 mm Y =bgy 4 +5mm
Key
1 ield for marking
ben, 1= B +2

Figure 4 — Lower half of checking block
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Ra 0,2
bchZ

¢dch,Z |_—1

Key
1 field for parking

ben, 2= ben 1 O

Figure 5 — Setting plug, solid, for'd,, , < 80 mm

Dimensions in millimelres

Ra 0,2

10 |£2

s
Y
[

¢ dch,z

Key

1 field for marking
ben, 2= ben 1 +5

Figure 6 — Setting plug, for example with blind hole, for d;;, , >80 mm
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Table 5 — Manufacturing tolerances and wear limits for checking block, setting plug and ring gauge

Dimensions in millimetres

Limits of
D, manufacturing
d d t t t t t t
nominal tolerances or ch, 2 ch, 1 1 2 3 4 5 6
wear limits
80 manufacture | _3003 | T9°% | 0,002 | 0,002 | 0,003 | 0,05 | 0,002 | 0,03
wear ~0,005 | +0,005 | 0,004 | 0,004 | 0,005 | 0,05 | 0,004 | 0,05
manufacture | 3005 | T0°%° | 0,003 | 0,003 | 0,004 | 005 | 6,003 | 0,03
80 < 1502 ’

wear ~0,007 | +0,007 | 0,005 | 0,005 | 0,006 | 0,05)} 0,005 | 0,05

-or D, > 150 mm agreement shall be reached between the supplier and user.

Che
hard

The

forcgs arising during measurement of the bushes.

The
plate

The

valug.

8.3

The
Equd

EXAN

king block halves (see Figures 3 and 4) and setting plugs (see Figures ,5-and 6) shall be
ened (60 HRC to 64 HRC) and non-ageing steel.

checking block halves shall be of rigid construction so that only negligible deformations are c

bore of the checking block halves and the checking surface of the setting plug shall not §
d.

checking block diameter, dg, 4, and the setting plug diameter, d, ,, may be marked with {

Determination of correction factor,(©
correction factor, C, is used to cotrect the setup of the indicating instrument and is cal

tion (1):

C = g [(dch,a,1 - dch,1) - (dch’a’1 — dch,a,z)}

IPLE
ch.1 = 20,050 mmMm
ch, a, 1 =20,062 mm

z’ hA 2 20,048 mm

Ci

made from

hused by the

e chromium

heir nominal

culated from

(1)

Theref

TOTC;

C = (20,052 - 20,050) — (20,052 — 20,048)

n
2

C=-0,001 mm

If the actual diameter, d, , 1, of the checking block deviates from the checking block diameter, d., 4, of the
bushes to be checked, these checking blocks may still be used provided that the deviation
dehat — dch,1‘ < 0,03 mm. The tolerances of the setting plug according to Table 5 are not affected.

© 1SO 2007 — All rights reserved
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EXAMPLE

dgp 4 =20,062 mm

d

ch,a, 1™

d

ch,a, 2~

Therefore,

dch,a,1 -

20,052 mm

20,048 mm

dgh, 1| = 0,010 mm = < 0,030 mm

T
C_~§(

C=-0

P0,052 - 20,062) — (20,052 — 20,048)

020 mm

8.4 Procedure

Perfect posi
setting plug
setting plug.

Adjust the ¢
with the splif

ioning of both checking block halves is achieved when the following procedure is used. Wit
positioned and fixed centrally in the lower checking block, mountthe upper checking block o
Apply the checking load, F, and clamp in position.

brrection factor, C, in accordance with 8.3, remove the¢sétting plug and insert the bush cen
vertically upwards. Reapply the check load and take the indicator reading, Az.

8.5 Measpring errors

The most freg

quent errors are given in 8.5.1 to0 8.5.3.

s due to measuring equipment
er and lower checking block halyves are not aligned.
cking block halves are nat correctly fixed in the measuring equipment.

tness is not correct‘{te0 much clearance, damage of the transmitting system (see Figure 2)
btc.].

cking blocksor.setting plug is damaged or worn.

th of the:checking block bore, b, 4, is less than the width of the bush, B.

8.5.1 Erro
a) The upq
b) The chg
c) The tigh
gauge,
d) The chs
e) The wid
f)  The che

h the
n the

trally

dial

cking load, F,, does not correspond to the calculated load.

8.5.2 Errors due to the bush

Errors due to the bush are caused by the presence of grease, dirt, burrs, etc. on the outside diameter (back

surface) and

10

/or in the split, and damage or deformation of the outside diameter and/or the split.

© 1SO 2007 — All rights reserved
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8.5.3 Errors due to human factors

a) The checking load is incorrectly set.

b) The bush is not centralized in the checking block.

c) The splitin the bush is not pointed vertically towards the upper checking block.

d) An incorrect reading is taken during measurement of the actual diameters, dgy, , 1 and dgp, 4 2.

e) The correction factor is incorrectly calculated and/or set.

f)  [The outside diameter, D, is incorrectly calculated.

8.6 | Summary of the factors relating to the measurement of the outside diameter, D, of the
bush

8.6.1 Checking load, F,

The phecking load, F, ,shall be calculated in accordance with ISO 3547-2.
8.6.1 Diameter of the checking block, d.;, 1, and of the settingplug, d.y, »
The fdiameter shall be calculated in accordance with ISO 3547-2:

8.6.3 Upper limiting value and lower limiting value forAz

The ppper limiting value is 0.

D,

0, max.

The [ower limiting value is —AD [%} rounded up to 0,005 mm, where AD, = D, o, min.-

8.6.4 Correction factor, C

The porrection factor, C, shall(be calculated in accordance with 8.3.

8.6.3 Conversion of the/indicated measured value, Az, for outside diameter

This|conversion is‘¢éalculated in accordance with ISO 3547-2.

9 |SO 3547-2:2006, test B — Outside diameter, D,

9.1 ~Gauging equipment

The test is carried out by means of two ring gauges, one corresponding to the maximum limiting value (GO
ring gauge), the other corresponding to the minimum limiting value (NO GO ring gauge) of the outside
diameter, D,, of the bush according to the drawing. Both ring gauges shall have a lead-in chamfer of narrow
angle (see Figure 7) or radius in order to assist in the insertion of the bush and to avoid damage and failure
during the test.

9.2 Requirements for measuring equipment

Ring gauges shall be of hardened (60 HRC to 64 HRC) and non-ageing steel. The width of the ring gauge
(without chamfer) shall at least correspond to the maximum width of the bush.

© IS0 2007 — Al rights reserved 1
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The limiting values of the ring gauge inside diameter for a GO ring gauge and a NO GO ring gauge shall be in
accordance with ISO 286-2:1988, tolerance class JS3.

Wear of the ring gauges shall not exceed the y, value (reference value for the wear limit) for work pieces IT 8
in accordance with ISO/R 1938-1.

b

dy>d

ch,1 =

Dimensions in millimetres, unless otherwise indicated

Y
A

1 x 45° 1 x 45°

 J
A

 J
A

>B+9

ch, 1+ 9

A
1 x 45°
S E T & 1~
©
he / Ra 0,2 Ra~0,2
\ J *
Y ( NN
» bch,1 _
D

Figure 7 —Ring gauge

9.3 Procedure

Insert the b
introduce it
force) into th

In some ca;s
Therefore, t

9.4 Meas

The most freg

a)
b)
c)
d)
e)
f)
9)

12

Lish into the GO ring gauge._from the side having the lead-in chamfer. It shall be possib
bnd push it through the G@ Ting gauge by hand (maximum force 250 N) but not (with the 3
e NO GO ring gauge.

es, the accuracy ofthe test may be reduced if the bush is not round or the split not clq
e test according.toomethod A is preferred.

uring errors

quentimeasuring errors are as follows.

le to
ame

sed.

The ringd

gatiges are damaged or worn

The ring gauges have no lead-in chamfer.

The bushes are inserted into the ring gauge in an inclined position.

The bushes are inserted into the ring gauge with too much force.

The wid

th of the ring gauge is less than the width of the bush.

There is out-of-roundness and an open split of the bush in the free condition.

Grease, dirt, burrs, etc., are present on the outside diameter (back surface) and/or in the split, or the

outside

diameter and/or the split is damaged or deformed.
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