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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 (IEC) on all matters of
electrotechnical standardization.
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Plain bearings — Thin-walled half bearings with or
without flange —

Part 3:
Determination of the peripheral length

1

This
half

Scope

document specifies, according to ISO 12301, the checking of the peripheral léngth of
bearings with or without flange, and describes the necessary checking niethods and

equipment.

Thirl-walled half bearings are flexible and, in the free condition, do not.conform to a cylindj

This
load

is one reason the peripheral length of the half bearings can only, be-measured underac
by use of specialized measuring equipment.

In addition, measuring equipment different from that illustrated jn this document can be use
the measuring accuracy of the equipment is consistent with the specifications given in Clau

This
This

2

The

document does not include the measurement of the pdarting line taper.

document applies to thin-walled half bearings, the specifications of which are given in

Normative references

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

und{

ISO

B548-1, Plain bearings —-Thin-walled half bearings with or without flange — Part 1: Tolerd

featiires and methods of test

ISO 12301, Plain bearings>— Quality control techniques and inspection of geometrical and mat
charpcteristics
3 [Termsand definitions

For thepurposes of this document, the following terms and definitions apply.

thin-walled
measuring

ical profile.
onstraining

d, provided
se 17.

[SO 3548-1.

following documents are referred €o in the text in such a way that some or all of their content

hpplies. For

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

nces, design

erial quality

ISO

3.1

i TEC€ Tmaimtai terinotogy databases for use i standardizatiom at the fottowingad

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

[EC Electropedia: available at https://www.electropedia.org/

peripheral length
circumferential length which runs from one parting line face to the other

© IS0 2023 - All rights reserved
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3.2

crush height

a

value by which a half bearing, fitted in a checking block of bore diameter, d,, under a pre-determined
checking load, F, exceeds the defined peripheral length (3.1) of the checking block bore

Note 1 to ent

Note 2 to ent

ry: In practice, the datum serves as a basis for measuring a (see Figure 1).

ry: The symbol for crush height “(nip)” is no longer used and has been replaced with “a”.

F

3.3

repeatabil
closeness o
piece, unde

Note 1 to enfry: Repeatability is assessed from the standard deviation of repeatability o, (see Annex E).

3.4
reproducil]

closeness df agreement between individual/results obtained with the same method on the

test piece |
measureme

Note 1 to en
obtained fro

3.5
comparabi
accuracy in
them achiey
bearing tes

flity

)

3/ |

Figure 1 — Crush height, a

ty
[ agreement between successive results obtained*with the same method on the same
" the same conditions

ility

q

put under different conditions’(same or different operator, same, identical or diffg
nt equipment, same or different checking place and different times)

'ry: For the purposes of'this document, reproducibility is the difference between the two avel
m two sets of measuring’equipment (see Annex E).

the case-ofioperators working in different checking places at different periods and ea
ring individual results, one using method A and the other using method B, on the same |
[ piece’in different checking blocks

test

ame
rent

ages

th of
blain

Note 1 to en s r‘nmparahi]ify isassessod from the difference hetween the two averages obtained from-the two
methods (see Annex E).
4 Symbols
For the purposes of this document, the following symbols of Table 1 apply.
Table 1 — Symbols and units
Symbol Parameter Unit
a Crush height pum
B Width of the half bearing without flange mm

© IS0 2023 - All rights reserved
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Table 1 (continued)

Symbol Parameter Unit
By Checking block width of the construction for flanged half bearings mm
B, Checking block width (bottom width of checking lock) mm
B Checking block width of the construction for half bearings without flange mm

d Diameter mm
D Outside diameter mm
E Elasticity modulus MPa
f Frictiomrcoetfficientimcatcutationof deftectiomrumdertoad ] —
F Checking load (Method A) Aq:/ N
Fi Checking load, side 1 (Method B) _ q>') N
F, Checking load, side 2 (Method B) n.Jb N
Feor Correction factor A " mm
h Fillet radius between back and flange on flanged half bearing AOJJ mm
H, Distance from the bottom of the checking block bore to the‘w face mm
AH Elastic deformation of the height of the checking block urfl&e}load mm
K; Checking block chamfer of the construction for half%r}f{gs without flange mm
K, Checking block chamfer of the construction for fl@@cf half bearings mm
I Peripheral length \\\\ mm
Al Deviation of the actual peripheral length oﬁﬁ%‘%hecking block mm
Pg Elastic depression of the metering bar \‘g\v mm
Ra Surface roughness n$ um
s Wall thickness Q\U mm
t Tolerance value of several fegn&s (Fi=1to9) mm
thms Tolerance of B \.\(\}" mm
tdcbm Tolerance of dy,,, C)\ mm
tdcbs Tolerance of d . ‘\§ ‘ mm
tHebm Tolerance of H, N mm
tHebs Tolerance P@c{s mm
tems Tolerar\c@\flsmS mm
U Ung&@'\nty of measurement pm
w \,@ﬁ of the metering bar contact area mm
X <) easured value of bearing no. i out of bearing set number 1 pum
X2j oo Measured value of bearing no. i out of bearing set number 2 pum
x ' Arithmetic mean value of measured bearings out of bearing set number 1 pum
;2 Arithmetic mean value of measured bearings out of bearing set number 2 pm
Xp Arithmetic mean value of set of bearings measured according to method A pum
Xp Arithmetic mean value of set of bearings measured according to method B pum
);Z Arithmetic mean value X, corrected with empirical correction factor § pm
)7; Arithmetic mean value xg corrected with empirical correction factor & pm
z Distance between flanges of the flanged half bearing mm
5 Empirical correction to compensate for the difference in elastic deflections mm
under load between method A and method B
Oy Correction, approximated by calculation mm
o Standard deviation —

©1S0 2023 - All rights reserved 3
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The characteristic subscripts are given in Table 2.

Table 2 — Subscripts

Subscript Description

A measurement method A
B measurement method B
B1 position 1 of measurement method B
B2 position 2 of measurement method B
bs bearingte-be-checked
cb checking block

cbm master checking block

cbs series checking block
cs comparison shell
M measured

max maximum

mean arithmetic mean

min minimum

ms master shell

new origin, beginning of use
th theoretical

tot total

worn wear limit, end of use
1,2 consecutive number

NOTE The following notation for multizsubscripts is used: literal subscripts are
zﬁgiﬁfgs by a blank, however, additionally needed numbers are directly connected to the

5 Purpdgse of checking

In order to|ensure the required meunting compression (interference fit) for the half bearings in the
housing bote, the crush height tolerances shall be kept as specified in ISO 3548-1 and ISO 12301.

6 Measyrement methods

6.1 Method A

The checkil
parting line
Figure 2).

The measured crush height according to method A is indicated a,.

g-load, F, is directly applied via the measuring head with a pivoting metering bar tqg one

aceofthe halfbes while the other partin 3 ontactwith-afixed-stop! (see

4 © IS0 2023 - All rights reserved
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da

Ul

Key
1 fixed stop
2 fial gauge
3 movable measuring head
4  fatum
5 metering bar
6  fthecking block
Figure 2 — Measuring principle of method A
6.2 | Method B

The rheckingloads, F; and F,, afe-applied via the measuring head and two metering bars to Both parting
line faces of the half bearing(see Figure 3).

The rrush height of method/B is the sum of the measurements on the two sides [as shown in Fprmula (2)]:

1B :aBl +a82 (2)

© IS0 2023 - All rights reserved 5
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Key

datum
rigid me

checkin

Ul s W N

pivoting]
NOTE Bea

NOTE 1
is applied di1

It

EXAMPLE

Method A
Method B

7 Choic

dial gaug

a1
dp)

tering bar

r block

toe piece

ings can also be checked using two pivoting metering bars.

Figure 3 — Measuring principle of method B

the case of method A, the fixed stop exerts the required counterforce, which, in the case of meth
ectly by the measuring equipment'via two metering bars.

F=6000N
F,=6000 N

F, =6 000N

» and.designation of checking method

od B,

7.1 Choi

£ =l Lo A | |
LT Ul LIICCAIILG HHICUIUU

Recommendations for choosing either method A or method B, based on dimensions of the half bearings
to be checked, are given in Table 3.

However, any size of bearing can be tested by either method by agreement between the manufacturer
and user. In that case, a correction, §, should be applied to compensate for the difference in deflections
at parting line face(s) under load between method A and method B, and should be implemented as

shown in Formula (3):

ap =dagq +aB2 +5:aB +0

(3)

The value of 6 shall be determined empirically by actual measurements obtained on the two different
types of equipment used. Since the detailed design of the checking feature shall be varied between

6

© IS0 2023 - All rights reserved
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different manufacturers, the value of § established by one manufacturer cannot be transferred to
another, who shall determine it separately. See example in Annex E.

For general guidance, the value of 6 can be derived from the formula (Euler-Eytelwein) used in the
mathematical analysis of belt friction, which gives Formula (4):

-F
5 :M.L(He—fﬂ ~2eIn12) @
Sms B 2Ef

ms

With a value of the friction coefficient f= 0,15, Formula (4) becomes Formula (5):

0—7 . quM I (5)

Dr015=7-1
£=0,15 . B

ms ms

Table 3 — Selection of checking method

Recommended checking method
Dbs
mm
Dy <200 AB
200 < Dy, <500 B

7.2 | Designation of checking method

An gxample of the designation of method B for checking thin-walled half bearings with| an outside
dianpeter, Dy, of 340 mm is as follows:

Method ISO 3548-3-B-340

8 Measuring equipment

Figufres 4 and 5 show typical measuring equipment for the measurement of the crush height by
mettod A and by method B, respégtively.

©1S0 2023 - All rights reserved 7
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N

]
7

—% i
5 |
|
|
i

checking block pressure cylinder

pivotinglmetering bar movable measuring head

diabgauge

O© 0 N O

drive m¢tor

1

2

3 pressur¢ adjustment valve
4 pressure gauge
5

oil pump
Figure 4 — Typical measuring equiipment with one column for method A

NOTE Flgures 4 and 5 show hydraulidally operated equipment. Pneumatically or mechanically operated
equipment cgn also be used.

8 © IS0 2023 - All rights reserved
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\

1

i

J=\

|
1
| |
| J= |
| | d |
11 | N .
1— T | - s |
| | i |
| | | |
| |
i i
Key
1 rigid metering bar 5 hydraulic ram
2 fial gauge 6  pivoting toe piece
3 movable measuring gauge 7  dial gauge
4  pressure gauge 8  checking block
NOTE The bearings can also be.checked using two pivoting metering bars for the rigid metering bar.

Figure 5 — Typical measuring equipment with two columns, for method B

9 Measuringequipment requirements

9.1 | General

The moestimportant factors affecting the accuracy of the measuring equipment (and hence tl1e measured
crushrheightjare given in the following subclauses.

9.2 Tolerance on checking load setting

The permissible tolerances are given in Table 4.

©1S0 2023 - All rights reserved 9
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Table 4 — Tolerance ranges for checking loads

9.3 Spee

Tolerance on F

F tp

N %
F<2000 +1,25
2000<F<5000 +1,00
5000<F<10000 +0,75
10 000 <F< 50000 +0,50
50000<F +0,25

d of approach of measuring head

The checkimng load, F, shall be applied to the parting line face(s) of the half bearing)so that shock

shall not oc
NOTE A

For devices
applied a s¢

9.4 Cons

The measu
normal to t]
in the meas
100 mm in

9.5 Accu

Specificatio

cur. The speed of approach shall be consistent.
guideline for speed of approach is (10 £ 2) mm/s.

in which the speed of approach cannot be altered, the load‘shall be applied, released
cond time before the measurement is made.

truction of measuring head

e datum of the checking block. The deviation,from parallelism between the metering b
uring head and the supporting plane of the checking block shall not exceed 0,04 mnj
n direction of parting line.

racy of the measuring planefor metering bars

ns on the accuracy of the measuring plane of the metering bars are given in Table 5.

Table 5 — Tolerarnces of the measuring plane for metering bars

load

and

[ing head shall be so designed and manufacturéed that it is accurately guided and mjves

ar(s)

per

Surface roughness Tolerance on flatness
Df Ra t3
mm pm mm
Dy <160 0,2 0,0015
160 < Dy, < 340 0.4 0,003 0
340 < Dy <500 0,004 0

9.6 Accuracy of the dial gauge

The uncertainty of measurementis u < |1,2| pm (x20) with ¢ = 0,3 um.

10 Gauging tools for establishing the datum

10.1 General

The following equipment can be used for carrying out measurements:

— amaster checking block for reference measurements (see Clause 11), or

10

© IS0 2023 - All rights reserved
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— aseries checking block for series control in production (see Clause 11), or

— amaster shell for series control in production (see Clause 12).

3:2023(E)

It shall be used in three ways (as indicated in 10.2, 10.3 and 10.4) to establish the appropriate datum for

setti

ng the gauge.

10.2 Master checking block (used alone)

The master checking block is the comparison basis for the other checking blocks used for series control.

10.3 Series checking block used alone

The peripheral length of the bore of this type of checking block is determined by comparis
master checking block.

It is fpplied in series control without using a master shell or a comparison shell:

10.4 Series checking block with master shell

The peripheral length of the checking block bore is determined by the master shell or comp

the

This
NOT
gaug

11

11.1

Aty
hold|

bord.

The
that

The

Recd
shal

eripheral length of which was determined in the master chéeking block.
combination of gauging tools is applied in series control:

= For series control, a checking block can also be used with a checking master, but this co
ing tools is not within the scope of this document.

Checking block requirements

| General

pical block is shown in Figure 6-The gauging part has a bore diameter, d, and heig
s the half bearings to be chetked. Value of d,, should be equal to the maximum size of

checking block shouldypreferably be of hardened steel and of rigid design and manuf
the requirements.6fClause 16 are met when the half bearing is tested under load.

bore of the chécking block shall not be chromium plated.

sses shallbe cut into the checking block to accommodate the locating lip in the half bez
be 1 mm“Wwider and deeper and 1,5 mm longer than the locating lips in the half bearing

on with the

hrison shell,

mbination of

ht, H,, and
the housing

acturing so

rings. They
S.

© IS0 2023 - All rights reserved
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11.2 Reference tooling: Master checking block — General

11.2.1 Reference tooling — Master checking block

LltlAF~ B AN

1 d\ B b3 /

/Ra La
|
5 i
5 //| 5| A l_ - Ra A2
T Ra 3
At \/ |
iRa e | 5,:/‘
2]
iRa 2a 7- |, §3
! i Ra |22
! I
B
L prema Lam
k8] 8]
|
| '
i
i 0,005
Key
1 datum for F,. 4, and F,,. ;s (see 18.1and 13.2.1)
2 field forjmarking of d 4, Ha, @08 Foop o (0T Fror cps)
3 ejector Wole (optional)
a  Itisrecqmmended to use the values given in Tables 5 and 6.
b The conjtruction forthalf bearing without flange:
— Bj dan correspond to B, or it can be adjusted to the width of the half bearing,
— i.e.fo Bgaw+'1,2 mm with Ky, = 0,4 mm.
¢ The confttuction for flanged half bearing:

— By; see Table 7;
— Ky =hg,+0,5mm.
d K, ork,.

Figure 6 — Checking block

11.2.2 Manufacturing limits — General

11.2.2.1 Manufacturing limits

Manufacturing limits and specifications for the master checking block are given in Table 6.

12 © IS0 2023 - All rights reserved
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Table 6 — Manufacturing limits and specifications for the master checking block

Outside diameter | Tolerance on d ., | Surface roughness of | Tolerance on H,, | Surface roughness of
checking block bore the datum face

Dy tacbm Ra tHebm Ra

mm mm pm mm pm

Dy <75 +0,003 00 0,2 +0,003 00 0,3

75 <Dy, <110 +0,004 00 0.2 +0,003 50 0.3

110 < Dy < 160 +0,005 00 04 +0,004 00 06
160 < Dy < 250 +0,006 00 ' +0,004 50 '

250 <Dy <340 +0,007 50 0,6 +0,005 00 1,0

340 <D, <500 +0,010 00 0,6 +0,006 00 1,0

11.2.2.2 Tolerances of form and orientation, surface roughness and specifications

It is

The
and B.

the responsibility of the manufacturer of the master checking bloek-to achieve N
regarding tolerances of form and orientation, the values of which are givénin Tables 7 and §.

surface roughnesses, Ra; and Ra,, and the specifications for By, B, and B; are also giver

Table 7 — Tolerances of form and orientation

igh quality

in Tables 7

Oufside diameter |Bearing with-| Flanged bearing Surface Tolerances of form and orientation
out flange roughiess
Dbs B3min Blmin Blmax Ral tl | tZ | t3 | t4— | tS | t6
mm mm mm pm mm
Dys<75
7B < Dy <110 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,005
110 < Dy, < 160
140 <Dy, <250 Braxt 04 | Zpin €00 205, - 0,05 1,2
0,005 0,005

230 <Dy <340 0,005 0,004 | 0,003 | 0,006
340 <Dy, <500 0,007 0,007

Table 8 — Tolerances of form and orientation

Surface roughness Tolerance on
parallelism
mm mm pm mm
+2
B <55 60 0,002
0
+2
55<B<80 85 0 1,2 0,003
+2
80<B B+5 0 0,004

11.2.3 Measuring accuracy of equipment used for establishing d ,, \y and H ;v

Determination of d

— 0,001 mm for

© 1S0 2023 - All rights

cbm

dpm < 160 mm;

reserved

v and H, . v shall be carried out using measuring equipment with a tolerance of:
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— 0,002

These values are necessary for calculating the correction factor, F,

the periphe

n depm M
chmM =dcme 'E+2'(chmM _ﬁ)

3:2023(E)

mm for d,,, > 160 mm.

(see 13.1), which is base

or cbhm

ral length, determined from Formula (6):

2

11.2.4 Permissible wear limit

The tolera
wear occur

11.3 Serigs gauging tools

11.3.1 Serjies checking block used alone

Since the p
checking bl

11.3.2 Ma

11.3.2.1 Manufacturing limits

Manufactur

ce specified in 11.2.2 for the master checking block shall not be exceeded through we

d on

(6)

r. If

5 within the specified tolerance range, it can be necessary to change the correction fact

eripheral length of this checking block bore is determined by comparison with the m4
bck (see 11.2), larger tolerances for d ,,c and H,; are acceptable.

hufacturing limits, correction factor and permissible wedr limit

ing limits and specifications for the series checkingblock are given in Table 9.

pI.

Ister

14
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11.3.2.2 Correction factor, F

cor cbs

See 13.2.1.

11.3.2.3 Permissible wear limit

The limit of permissible wear of the series checking block is reached when the difference between the
correction factor in original and worn conditions is equal to the values stated in Table 10.

Table 10 — Limit of permissible wear of the series checking block

Checking block diameter Permissible difference
deps |Feor cbs new = Feor cbs wornl

mm mm

deps <75 0,012

75 <ds < 110 0,016

110 < d g, < 160 0,020

160 < d, < 250 0,024

250 <d <340 0,030

340 <d, <500 0,040

11.3.3 Serjies checking block with master shell or with comparison shell

11.3.3.1 Manufacturing limits

Manufactuifing limits and specifications for the series checking block are given in Table 9.

11.3.3.2 Correction factor

See 13.2.2.

11.3.3.3 Permissible wear limit

The limit of permissible wear of the-series checking block is reached when the difference between the
correction factor in original and'worn conditions is equal to the values stated in Table 12.

12 Mastefr shell and>comparison shell requirements

12.1 Master shell.requirements

The basic dimensions of the master shell shall be corresponded to those of the half bearings to be

» 7 _TL 4 Lal L H il Lol H i £l Lolfl 1 L 3
Checked (S C 1 15u1c IJ. ITTIC 1TIIdSLUT  OSIITII SIIdIT 1IdVU OSIIIIIIdl UTClidviUul (U UIICv 11dll UCtdl llls VVIIUII lt IS

fitted into the checking block.

NOTE This cylindrical master shell can also be used for checking flanged half bearings.

Master shells shall be made from hardened steel (58 HRC min.). Normally, master shells are only used
up to 200 mm in diameter.

In order that a single master shell can be used for a group of parts down to 1 mm undersize, s, shall be
equal to the total wall thickness, s, of the standard half bearing to be checked plus 0,125 mm.

16 © IS0 2023 - All rights reserved
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/]t CZ| A
rﬂ to (Z

ms

Ra 5

The
geor
sign

NOT

Ra &

=Sor + 0,125 mm

Field for marking of D Fand F,,, ¢ (see 13.2.3).

[olerances on parallelism tg and flatness tq apply when the master shell is fitted in the checking bl
Epread) under the checking load.

ms M’

Figure 7 — Master shell

hetry from that of the shell shall not be used since friction and elastic deformatio
ficantly from those of the bearing (see Figure 8).

ms

) The stepped master shell is not suitable for checking bearings or uniform wall thickness.

T

3:2023(E)

Ra 5

ck (zero free

master shell shall be of similar geometry to that of the bearing being checked. Masters (jlfa different

can differ

Figure 8 — Stepped master shell

12.1.1 Manufacturing limits

Manufacturing limits and specifications for the master shell are given in Tables 11 and 12.

© IS0 2023 - All rights reserved
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Table 11 — Manufacturing limits and specifications for the master shell — No. 1

Outside diameter Tolerance on B Tolerance on s, Surface roughness
D tBms tgms Ra, Rag
Mm mm mm pum um
D <160 +0,10 +0,015 0.2 )
160 < D, < 200 +0,15 +0,020

Table 12 — Manufacturing limits and specifications for the master shell — No. 2

Outside dlameter | Surface roughness Tolerance on Spread Tolerance-on
parallelism flatness
mnj pm mm pum
D <60 0,3 0,004 Within the limits of
the half bearing to be 0,003
160 <DL <200 0,5 0,006 checked

12.1.2 Correction factor, F_ . .

See 13.2.3.
12.1.3 Permissible wear limit
The limit of the permissible wear of the master shell is.reéached when the difference betweer the
correlation ffactor in original and worn conditions is equailto the values stated in Table 13.
Table 13 — Limit of the permissible wear of the master shell
Outside diameter Permissible difference
Dms |FCOI’ ms new - FCOI' ms worn
mm mm
D,s<160 0,030
160 < D, <200 0,035
12.2 Comparison shell requirements
For economlic reasons,the crush height of the half bearings can be determined using comparison shells

rather than

master shells.

Comparison shellgshall be made from stainless steel or cold or hot worked tool steel. In special cages, a
normal profluction bearing can also be used.

The relative manufacturing limits shall be agreed upon between the manufacturer and customer.

18 © IS0 2023 - All rights reserved
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13 Correction factors

13.1 Reference tooling: Master checking block correction factor, F_ . .,

The measured peripheral length of the master checking block bore, I, v, is given by Formula (7)
(see 11.2.3):

n dcbm M
chmM:dcme'E+2'(chmM_ 2 (7)
The gheeretical peripheralength-of the-masterchecking bloekboretmisgivenbyHormula (8) (see
11.2{3):
T
cbm th =Acbm th * > (8)

The forrection factor of the master checking block is therefore as given in Eerinula (9):

Feor com =Icbm M —Icbm th 9)

Method A according to Annex A (for the calculation form, see Table A71 and Figures A.1, A.2,]A.3 and A.4,
and for the numerical example, see Table A.2) and method B according to Annex B (for the|calculation
forn}, see Table B.1 and Figures B.1, B.2 and B.3, and for the humerical example, see Table B.2) shall be
used to determine and calculate the other factors that are to'be taken into account.

The [basis for the correction factor, F,
and B).

is the dattim of the master checking block (sge Figures 2

or chm’

13.2 Series control tooling

13.2.1 Correction factor for series ehecking block used alone, F_ . 4.

The [correction factor, F_,. .
a mdster checking block, a

is the difference between the crush height of a half bearing theasured in
and in a series checking block, a ., under equal checking conditions [see

cbm’
Forrhula (10)]:
Feor cbs =AcbmM ~ AchsM (10)

Anngx C shall be ased for determining the correction factor F,

or cbs*

When setting the dial gauge, the correction factor, F,
takejn intg consideration.

of the series checking block ohly shall be

or cbs’

The pasis for the correction factor, F,

cor chss 1S the datum of the series checking block.

13.2.2 Correction factor for series checking block with master shell

The correction factor, F_,, ., Of the series checking block should not be taken into consideration when

carrying out measurements; it is only to check the wear limit of the series checking block.

When setting the dial gauge, the correction factor, F

cor ms» Of the master shell only (see 13.2.3) shall be
taken into consideration.

13.2.3 Master shell correction factor, F_ . .

The correction factor, F_, ., is the amount by which a master shell fitted in a master checking block
bore, under a predetermined checking load, deviates from the theoretical peripheral length of the

master checking block bore.

©1S0 2023 - All rights reserved 19
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Annex D shall be used for determining the correction factor F_,. ...

When setting the dial gauge, the correction factor of the master shell, F, shall be taken into

consideration.

or ms’

The basis for the correction factor, F, . ., is the parting line of the master shell, the peripheral length of

which shall be measured in a master checking block, in accordance with 13.1.
NOTE The correction factor, F,,. . is equal to zero when the master shell is exactly adjusted to the
peripheral length of the master checking block bore, the bore diameter, d of which corresponds to the outside
diameter, Dy, of the half bearing to be checked.

cbm’

13.2.4 Comparison shell correction factor, F_.

The correction factor, F,,. ., is the amount by which a comparison shell fitted in a master-chedking
block bore, inder a predetermined checking load, deviates from the theoretical peripherallength of the
master cheg¢king block bore.

Annex D shall be used for determining the correction factor F_ . ..

When settipg the dial gauge, the correction factor of the comparison shell, ¥, .., shall be taken|into
consideratipn.

The basis fpr the correction factor, F,,, .., is the parting line of thedomparison shell, the peripheral
length of which shall be measured in a master checking block, in accerdance with 13.1.
NOTE The correction factor, F_,, ., is equal to zero when the comparison shell is exactly adjusted tp the
peripheral lgngth of the master checking block bore, the bore diameter, d of which corresponds to the oultside
diameter, D, |, of the half bearing to be checked.

cbm’

13.3 Marking

The correction factor calculated shall be permahently marked (e.g. engraved) on each of the gauging
tools.

13.4 Reference setting

In cases of dlispute, the setting shall.be made in accordance with the determined correction factor in a
master che¢king block (see 13.1). The method shall be agreed between the manufacturer and custgmer.

14 Typical checking procedure

14.1 Place|the chegking block in the measuring equipment, line it up and secure it against laferal
movement.

14.2 Set the checking load In accordance with the speciiications.

14.3 Under the specified checking load, lower the pivoting metering bar (for method A) or the metering
bars (for method B) vertically on to the parting line of the master shell, or of the comparison shell.

In the case of method A, adjust the dial gauge to the full value of the correction factor permanently
marked on either the checking block (F_,, ., or F,, .,s), the master shell (F,,, ,,s) or the comparison shell

(FCOI' CS)'

In the case of method B, adjust both dial gauges to one-half of the correction factor (see Figure 3).

orc orms

14.4 Place the half bearing to be checked (see also Clause 15) in the checking block and apply the
checking load via the measuring head.

20 © IS0 2023 - All rights reserved
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14.5 Determine the crush height variation of the half bearing, in the case of method A, by reading
off the dial gauge directly or, in the case of method B, by adding the partial crush height variations
recorded on the two dial gauges.

14.6 The measuring temperature shall be between 20 °C and 25 °C when using the master block, but
series checking can take place at room temperature if both the measurement equipment and the half
bearings being checked are at the same temperature.

14.7 When carrying out reference measurements, the value of the crush height is the average of three
measurements taken at a temperature of 20 °C.

15 Conditions of the half bearings to be checked

The joint and back faces of the half bearing shall be free of foreign matter, grease and any damage, and
shal] be at the same temperature as the checking block being used.

16 Measuring errors

16.1 Errors due to measuring equipment

Thege errors are due to

— hnincorrect position of the checking block (longitudinal or transversal direction),
— the checking block being incorrectly fixed in thésmeasuring equipment,

— hnincorrect setting of the checking load,

— hn excessive speed of approach of the lead,

— the pivoting metering bar being too.tight or having too much clearance, or

— famage or wear of the metering bar(s).

16.2 Errors due to the checking block

Thege errors are due tg

— the differencefintemperature between the half bearing and checking block,
— Hamage or\wear of the checking block,

— the régess for locating lips being too large,

— thedocating lip fouling the notch in the checking block,

— the bore of the checking block being chromium plated,

— the fixed stop for method A not covering the total parting line face of the bearing,
— the fixed stop for method A deflecting too much and/or being poorly attached,

— damage or wear of the fixed stop,

— the checking block width, B, being smaller than the bearing width in the case of bearings without
flange, or

— the checking block width, B; or Bs, for flanged bearings being too large, so that bearings are in
contact with the checking block at the fillet radius between back and flange (K; or K, incorrect).

©1S0 2023 - All rights reserved 21
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16.3 Errors due to the correction factor

These errors are due to

— anincorrect reading when measuring d, y and H, y;, or

— anerror in calculating the correction factor.

16.4 Errors due to the half bearing

These errors are due to

grease,

— the par

16.5 Erro

An error ca
other than {

17 Accur

17.1 Gene¢

Clause 17 g
repeatabilit
methods A

17.2 Chec

See Table 14

17.3 Limi

The values

dirt or damage on the outside diameter or parting line, or

ting line taper being excessive.

" due to the choice of checking method
n arise if the correction, §, is not considered when the half bearing-is tested by a me

he method specified on the bearing drawing (see 7.1 and Clause E39,

acy of methods used

ral

ves a statistical approach to evaluate the accuraey-of the methods used by determinin
y and reproducibility of the measurement results and by comparing results obtained
ind B.

king conditions
.
[S

piven in Table 15 are a.basis for interpreting the test results.

17.4 Calcylation

Follow the

reproducibility and ¢omparability in Annex E.

18 Specillications on bearing drawings

thod

v the
with

methods .Of Tcalculation and the interpretation of the test results of repeatabjility,

The following should be specified in the drawing, represented graphically or otherwise, for the
measurement of the peripheral length:

a)

the recommended checking method (A or B) (see Clause 7);

b) the checking load;

c)

the crush height;

d) diameter d,, and the distance from the bottom of the checking block to the datum plane, H, .

22
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19 Specifications for the control of the checking means

19.1 The gauging tools shall be checked regularly; significant damage shall be refurbished and any
dimensional changes to the gauging tools shall be engraved on them.

19.2 The measuring equipment shall be checked as to its accuracy, at specified time intervals (with
regard to statistical methods).

Table 14 — Specifications for the control of the checking means

. Reproducibility .

Date Repeatability Cemplarability
Case 12 Case 2P
Halfibearings S S S S
Measuring equipment S Sorl lorD D
Che¢king block S S lorD D
Operator S SorD D D
Cheg¢king place S SorD D D
Che¢king time Short period D D D
Key

S: Same, i.e. physically the same
I: Idgntical, i.e. in accordance with this document, made to the same design, drawings and specifications
D: Different, i.e. in accordance with this document, but made to different design, drawings and specifications

a  The same half bearings are checked in the same checking block with the same checking equipment, or with an identical
one [in which the checking block can be mounted), by a sifigle operator or different operators working in the same or in
diffejrent places at different times.

b The same half bearings shall be checked in identical or in different checking blocks with identical or diffefent checking
equipment by operators working in different places ‘at different times.

Table 15 — Specifications for the control of the checking means

Dy Repeatability Reproducibility Comparabfility?
OB %1 — %, |Xa —xg 10
max. max.
Case 1b Case 2°c

mm pum pm pm pm

Dy <75 1,1 3 8 10

/5 < Dy 22160 1,4 4 9 14
160 < Dy, < 340 2,2 6 16 24
3402 D, <500 2,8 8 18 30

a  In order to achieve these values, especially for thicker bearings, a good contact between the metering bar (fixed stop)
and the bearing joint faces is of prime importance.

b The same half bearings are checked in the same checking block with the same checking equipment, or with an identical
one (in which the checking block can be mounted), by a single operator or different operators working in the same or in
different places at different times.

¢ The same half bearings are checked in identical or in different checking blocks, with identical or different checking
equipment by operators working in different places at different times.
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Annex A
(normative)

Determination of the correction factor of the master checking

block — Method A

A.1 Calcy

h1lation form

Table A.1 — Calculation form

24
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Firm | Number of drawing Type of bearing

domn= LT T T T ] mm sa= LI TT]mom = LT T mm
F= | | | | | | | N Bcbm1ochbm3,min= D]j]] mm

1 Actual peripheral length before correction (see figure A.1)

o, 1 % = LLL ][] ]xsm082 ——r LI ITTT]mm

2 Deviations Aly,my and Al (take signs into account, see note under figure A.1)

Alcbm1 = mm

Alpmz = E mm
o= [ 1] e [ R e

3 Elastic variation of H ., , (see figure A.2)

wy oro LA T I-CITTTT]

M= gt o = - N LI o

4 Elastic depressions at the fixed stop and toe piece (see figure A.3)

S 000003 x [T T L]
petres S0 - - [ T
o (T '

5 Flexibility of the fixed stop under checking load Al (see figure A.4)

EEENE.

6 Measured peripheral length (after correction)

lcbm,M=Z(1t05)= | | | J | | | | | mm

7 Theoretical peripheral length
d [TET T 1] xtsm0e-

7

- I_
lcbm, th = Deom, th > 2°

8 Correction factor for master checking block

Fcor,cbm= E:D] mm < | J | | | | | mm

Determinedsteps 1, 2 and 5 by measurement.

© IS0 2023 - All rights reserved
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Bcbm1

A[cme

|
R

Hn:bm1 ‘ A[n:bm1
I

chm2

d

dcbm M
2

cbm M
NOTE Albm1 = Homim —

and Achm2 = Hepmam —

AHcl:;m

Figure A.1 — Checking block
lF
|

| w

Key
w  width of the toe piece‘contact area, in mm

Figure A.2 — Checking block with fixed stop and metering bar
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F
o S
)} %
1 \9{
! ~
|
|
NOTE pg1 und pg, are negligible if the measuring planes of the toe piece and the fixed stop ardg coated with

hard|carbide.

Figure A.3 — Checking block with inserted bearing shell

Figure A.4 — Checking block with inserted bearing shell
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A.2 Numerical example

28

Table A.2 — Numerical example

Firm

| Number of drawing

| Type of bearing

deom, = |_|5]4]5]2[1] mm  sa= [ _[1]9[5]0] mm

r=| | [5]8]|0]0] ~ Beomi OF B,

B = [_13]5]0[0] mm

| [3]5/0[0] mm

cbm3, min —
1 Actual peripheral length before correction (see figure A.1)
dephy 5 = L15[4]5[2[2] 157082 —— [_[8]5]6[4[2][9]-mm
2 Deviatipns Al and Al (take signs into account, see note under figure A.1)
Alcbm = 0 O O 1 mm
Al = [+] ofo[o0]0] mm
z AZ(:bn = E mmm 1 mm E mmmm mm
3 Elastic|variation of H . y (see figure A.2)
Ho o F L [2[7]2]6[0] <[ | [5[8]0]O]
Mg = |t — = ' -[-] [I_ToJoJo[0[9] mm
cbm1 7
500000 [1]0] ~ [ [3]5]0[0]
4 Elastic|depressions at the fixed stop and toe piece (see figure A.3)
000003 x[. [ I5[8]0]0]
0,000 03 F
Pe1HPe2 = B = = | | |0|0|0|2|5| mm
L [1]9]510]~[ [3[5]0]0] ’
7 7
5 Flexibility of the fixed stop under checkingfoad Al (see figure A.4)
0]0[0[2] mm
6 Measufed peripheral length (after.eorrection)
[Cbm’M=2(1t05)= | |8|5|6|4|5|5| mm
4
7 Theordtical peripheral length
Lo o = deom 05 = [_]B]4]5[2]1] = 15708~ [-]  [I8I5]6I4[113] mm
8 Correcjion.factor for master checking block

F

cor, chi

ololgl412!l mm

rz—g—@@—m

(3]
)

Determine steps 1, 2 and 5 by measurement.
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Determination of the correction factor of the master checking

block — Method B

ISO 3548-3:2023(E)

B.1| Calculation form

Table B.1 — Calculation form

Firm | Number of drawing Type-of bearing

doow= LLTJTT ] om  sa= LTI om = [TLTT o
7
reLLITTT N Boy OBy o= LT T T ] mpm

1 Actual peripheral length before correction (see figure B.1)

dopm, X 5 = LIL ][] ]x16708= —=— LI T PTq]mm
2 Deviations Aly,m and Al (take signs into account, see noté\under figure B.1)
Al(:bm1= mm
Algpma = mm
sas [ L] - O Il
3 Elastic variation: AH y, = AH gyt AH o (Se€ figure B.2)
wy r LT T[T TT]
AH g = 5 = =[] CLLTTTT10] om
2,5 % 10° x wB g 250000x| | |x| | | J | | 4
4 Elastic depressions at both toe pieces (see figure B.3)
o000~ [T T T TT]
PE1+P52=T= =|||J|||||mm
HEEEEgEEEEE
7 7
5 Measured peripheral length (after correction)
lamu=2Ct09=[+] [TTTTTTT]mm
6 Theoretical peripheral length
omn=damwx 3= | | | [ [ | =15708= [ CILILJTTTT] wm
7 Correction factor for master checking block
Fcor,cbm= I_ | | I mm - | J | | | | | mm
Determine steps 1 and 2 by measurement.
© IS0 2023 - All rights reserved
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dcbm M
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cbm M

NOTE Aliym1 = Hebmim — and Algymy = Hepma M —

Figure B.1 — Checking block
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Figure B.2 — Checking block with two metering bars
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PE1
PE2

|
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i
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NOTE pg1 und pg, are negligible if the measuring planes of the toe piece and the fixed stop ardg coated with
hard|carbide.

Figure B.3 — Checking block with inserted shell and two metering bars

B.2| Numerical example

Table B.2 — Numerical example
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Firm

I Number of drawing

Type of bearing

dcbm,th= | |5|4J5|2|1| mm

F

= L[ [5[8]ofo]

Stot = IEE mm

Bepm1 Or B,

B = [_13]5]0[0] mm

cbm3, min —

| [3]5]0]0] mm

1 Actual peripheral length before correction (see figure B.1)

o 1 * 7 = [ 15]4][5]2]2] x1.5708=
7

—

[ [8]5]6[4[2][9] mm

2 Deviations Aly,mq and Al (take signs into account, see note under figure B.1)

Alcbm = 0 O O 1 mm
Alt:,bm = O 0 O 0 mm
% Al = [-] [o]ofo[1] mm [-]  [o]ofo[1]Q] mm
3 Elastic|variation: AH oy, = AH o +AH oo (S€€ figure B.2)
. »  [12[7]216]0] x [T [5[8[0]0]
M =i - [-T-ToJo[o[18] mm
250000« [1]0] = [ [3]5]0]0]
7
4 Elastic|depressions at both toe pieces (see figure B.3)
o00003x[ [ [5[8]0]0]
0,000 03
perpen= —m - [+] [I_T_ToJofo[2[5] mm
L [1]9[5[0]~[ [3[5]0[0] ’
4 7
5 Measufed peripheral length (after correction)
G =E (1104)= [ [8]5]6]4[2][6] mm
4
6 Theordtical peripheral length
lcbm,hzdcbm,thxgz | |5|4J5|2|1|x115708= E | |8|5J6|4|1|3| mm
7 Correcfion factor for master checking block
Fcor,cbn= mmm 1 mm mmm mm
Determirle steps 1 and 2 by méasurement.
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