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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

Wrapped bushes in the free condition are flexible, but after insertion they adapt largely to the shape of
the housing bore due to the oversize between the outside diameter of the bush and the housing bore.
For this reason, checking of the outside diameter of wrapped bushes can only be carried out under a
constraining load by use of specialized measuring equipment.
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ecking the outside diameter

cope

document specifies, following ISO 12301, the checking of the outside diameter of wray
3547-2:2017, methods A, B and D) and describes the necessary checking methods and
pment.

L

The dimensions and tolerances of wrapped bushes are given in ISO 3547-1YChecking the w
 subject of ISO 3547-7.

M

Normative references

titutes requirements of this document. For dated references, only the edition cited

286-2:2010, Geometrical product specifications (GPS) — ISO code system for toleranc
— Part 2: Tables of standard tolerance classes and limit deviations for holes and shafts

|938-1, Geometrical product specifications (GPS) — Dimensional measuring equipment —
gauges of linear size

8547-2:2017, Plain bearings — Wrappéd bushes — Part 2: Test data for outside and inside

Terms and definitions
brms and definitions are-listed in this document.
ind [EC maintain-terminological databases for use in standardization at the following a

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

EC Electropedia: available at http://www.electropedia.org/

ped bushes
measuring

all thickness

following documents are referred to in the text in suchja)way that some or all of their content

hpplies. For

ited references, the latest edition of the referenced deciiment (including any amendments) applies.

s on linear

Part 1: Plain

diameters

ddresses:

Symbols and units

For the purposes of this document, the symbols and units given in Table 1 apply.

Table 1 — Symbols and units

Symbol Parameter SI unit
B |Width of the bush millimetres
b.,1 |Width of the checking block millimetres
by, , |Width of the setting plug millimetres
d, Outside diameter of the ring gauge millimetres
D, |Outside diameter of the bush millimetres
d., 1 |Diameter of the checking block bore (see ISO 3547-2) | millimetres

© IS0 2020 - All rights reserved
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Table 1 (continued)

Symbol Parameter SI unit
d.,, |Diameter of the setting plug (see ISO 3547-2) millimetres
d. 41 |Actual diameter of the checking block millimetres
d.y, 2 |Actual diameter of the setting plug millimetres

F,,  |Checkingload newtons
C Correction factor millimetres
Ra  [Surface roughness micrometres
t1 - tg [ foteramnces of formramnd position TitHetres
X Length of checking block millimetres
Width of checking block millimetres
z Distance between checking block halves millimetres
AD, |Tolerance of D, millimetres
Az  |Indicator reading millimetres
Az | Circumference indicator reading millimetres

5 Outside diameter, D

For the outs

a  splitlire.

NOTE T
component.

[¢)

6 Purpg

ide diameter of a wrapped bush, see Figure 1.

he free diameter of.aZwrapped bush is not measured directly because of the flexible nature d

Figure 1 — Outside diameter of a wrapped bush

seof checking

f the

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

7 Methods of checking

7.1 General

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

For the methods described in 7.2 to 7.4, see also ISO 3547-2.
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7.2

ISO 3547-

Checking method A — Measurement of outside diameter, D

5:2020(E)

Check the outside diameter of a wrapped bush using measuring equipment as shown in Figure 2, with
a checking block consisting of upper and lower halves (see Figures 3 and 4) and setting plugs (see
Figures 5 and 6), at a determined checking load, F,.

Measure 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 during

chec

king and that there is no permanent deformation.

7.3
Cheq

7.4
Ched

8

Checking method b — Gauging of outside diameter, D

k the outside diameter of a wrapped bush in “GO” and “NO GO” ring gauges.

Checking method D — Measurement of outside diameter, D, > 120 mm

k the outside diameter of a wrapped bush above 120 mm diameter using a@precision mea

Selection of checking method for outside diameter

Metlod A is a precise method involving complex tooling. Méthod B is an attributive mg

simy
thre
outs

9

9.1

Typi

ler tooling. Method D is used only for wrapped busheswith an outside diameter > 1

ide diameter but is preferred for bushes over 10 mm outside diameter.

[SO 3547-2:2017, test A — Outside diameter, Do

Measuring equipment
cal equipment for measuring the-bush consists essentially of the following components
base plate used as fixture and.guiding device for the split checking block;
neans to generate the checking load;
means to calibrate the-measuring load (see Table 2);
lipper plate;

cystem for\transmitting the distance, z, of both checking block halves to the measur
Figure 2);

measuring pin with indicating instrument (see Table 3);

suring tape.

bthod using
20 mm. All

e methods are in general use. Method A is generally unsuitable for small bushes up to 10 mm

ng pin (see

checKing blocK (see igures 5 and 4) with setting plug (see Figures 5 and 6).
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Figure 2.=-Typical outside diameter measuring system

|, may-be smoothly applied from the top or from below.

lit’shall be in the vertical direction and pointing towards the upper checking block.

ows a typical-outside diameter measuring system. This may be operated hydrauligally,
Illy or meehanically.

Table 2 — Checking loads and their limiting deviations, speed of approach and temperature

Checking load Permissible limiting Maximum speed of
deviations of the approach to apply the | Testtemperature?
Fe, checking load checkingload, F,
N % mm/s °C
— <2000 *1,25
>2 000 <5000 *1
12 20 to 25
>5000 <10 000 +0,75
>10 000 <50 000 +0,5

The difference in temperature between the checking block and the bush to be measured shall not exceed 1 °C.
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Table 3 — Deviations for dial gauge and electronic gauge

ISO 3547-5:2020(E)

Dimensions in millimetres

Outside diameter Resolution Total deviation?
Tolzli)ance dial gauge electronic gauge dial gauge electronic gauge
[0])
— <0,1 0,001 0,001 0,001 2 0,5 % of measur-
>0,1 0,005 0,005 0,006 ing range

a

Maximum measuring value indication (for a full-scale range of +500 pm).

9.2 | Requirements for checking the block and the setting plug

The requirements for the checking block and the setting plug for measuring the bushoutsid
D, shall be as shown in Figures 3 to 6 and as given in Table 4. Manufacturing tolerafices and

are given in Table 5.

Ta

le 4 — Maximum difference between the diameters of the checking block, d , ;, a

plug, dCh,Z, for a usable combination

Dimensions in millimetres

le diameter,
wear limits

nd setting

Do dch,l - dch,Z
nominal max.
<18 0,006
>18 <50 0,008
>50 <80 0,01
>80 <120 0,012
>120 <180 0,016
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https://standardsiso.com/api/?name=71b2d339fe8c54c0255be89c3af8e072

ISO 3547-5:2020(E)

Dimensions in millimetres
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Dimensions in millimetres, unless otherwise indicated

Ra 0,2

K|t

/]t A]

y =270 mm

x>160 mm

yzby1+5mm

x2dgy ¢ +90 mm

Field for marking.
beh1 2 B+ 2.

Figure 4 — Lower half of checking block

a
b
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a

R

Field foq
bch,2 >b

marking.
h1t 5

| _—a
, 11
|
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iRa 0,2 A | _QE
|
|
fS ¢dch,2 I__1

Figure 5 — Setting plug, solid,for d;, , < 80 mm
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Dimensions in millimetres

Field for marking.
Deh2 2 bep1 + 5

i .

|

I

|

1 -1
|

=7 \

Ra 02 i I g
[ 2| 4
|
|

70 £0.2 |\
fS ¢dch,2

Figure 6 — Setting plug, for-€xample with blind hole, for d ;, , > 80 mm

Table 5 — Manufacturing tolerances and wear limits for checking block, setting plug and
ring gauge
Dimensions ih millimetres
Limits of
D mahufacturing
nominal tolerances or deh,2 den 1 b t2 t3 La t te
wear limits
manufacture | O 0,003 19002 | 0,002 | 0,003 | 0,05 | 0,0p2 | 0,03
<80 —-0,003 0
wear -0,005 | +0,005 | 0,004 | 0,004 | 0,005 0,05 0,0p4 0,05
0 +0,005

manufactura J 0002 0002 0004 AWALS 00
T T i —0,005 | 0 ' ' 004——0; 003 | 0,03
wear -0,007 | +0,007 | 0,005 | 0,005 | 0,006 | 0,05 0,005 0,05

a

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

Checking block halves (see Figures 3 and 4) and setting plugs (see Figures 5 and 6) shall be made from
hardened (60 HRC to 64 HRC) and non-ageing steel.

The checking block halves shall be of rigid construction so that only negligible deformations are caused
by the forces arising during measurement of the bushes.

The bore of the checking block halves and the checking surface of the setting plug shall not be
chromium plated.
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The checking block diameter, d, ;, and the setting plug diameter, d, ,, may be marked with their
nominal value.

9.3 Determination of correction factor, C

The correction factor, C, is used to correct the setup of the indicating instrument and is calculated from

Formula (1):

C:%[(dch,a,l _dch,l )_(dch,a,l _dch,a,Z >] v

EXAMPLE

d 1 =20,05p mm
dpa1=20,0p2 mm
d ¢ha2 = 20,048 mm

Therefore,
C:%[(130,052—20,050)—(20,052—20,048)]
C=-0,003 mm

If the actua] diameter, dy, , ;, 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 devigtion

dch,a‘1 - dch’1 <0,03mm . The tolerances of the setting@lug according to Table 5 are not affected.
EXAMPLE
dep 1 =20,062 mm

dep a1 =20,0p2 mm

dch,a,Z = 20,0 1’8 mm

d

a1 1 dep|=0,010mm <0,030mm

Therefore,
ng[(1.0,052—20,062)—(20,052—20,048)]

C=-0,022mm

9.4 Procedure

Perfect positioning of both checking block halves is achieved when the following procedure is used.
With the setting plug positioned and fixed centrally in the lower checking block, mount the upper
checking block on the setting plug. Apply the checking load, F;, and clamp in position.

Adjust the correction factor, C, in accordance with 9.3, remove the setting plug and insert the bush
centrally with the split vertically upwards. Reapply the check load and take the indicator reading, Az.

10 © IS0 2020 - All rights reserved
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9.5 Measuring errors

9.5.1 General

The most frequent errors are given in 9.5.2 to 9.5.4.

9.5.2 Errors due to measuring equipment
a) The upper and lower checking block halves are not aligned.

b) The checking block halves are not correctly fixed in the measuring equipment.

c) [The tightness is not correct [e.g. too much clearance, damage of the transmitting-system (see
Figure 2), dial gauge].

d) [The checking block or setting plug is damaged or worn.
e) [[he width of the checking block bore, by, 4, is less than the width of thebish, B.

f) [The checkingload, F;, does not correspond to the calculated load.

9.5.3 Errors due to the bush

Err:lrs due to the bush are caused by, for example, the preserice'of grease, dirt and burrs on|the outside
diameter (back surface) and/or in the split, and damage or:deformation of the outside diamleter and/or
the gplit.

9.5.4 Errors due to human factors

a) [Che checkingload is incorrectly set.

b) [[he bush is not centralized in the checking block.

c) [The splitin the bush is not pointed vertically towards the upper checking block.
d) Anincorrect reading is taken\during measurement of the actual diameters, d.y, , ; and d, , 5.
e) [The correction factor is\incorrectly calculated and/or set.

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

9.6 | Summary_efthe factors relating to the measurement of the outside diameter, D, of
the push

9.6.] Checkingload, F
The chreckingtoad; g, strattbetatcutatedimaccordanmce with tS6-3547-2:

9.6.2 Diameter of the checking block, d, ;, and of the setting plug, d,, ,

The diameter shall be calculated in accordance with ISO 3547-2.

9.6.3 Upper limiting value and lower limiting value for Az

The upper limiting value is 0.

D

o,max _ “o,min.

The lower limiting value is —AD, (g j, rounded up to 0,005 mm, where AD, = D
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