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INTERNATIONAL STANDARD

ISO 6524:1992(E)

Plain bearings — Thin-walled half-bearings — Checking of

peripheral length

1 Scopp

This Intetjnational Standard specifies methods of
checking [the measuring equipment and gauging
tools necqssary for measuring the peripheral length
(or nip or [crush) of thin-walled half-bearings.

Thin-walldd half-bearings are flexible and, in the
free condition, do not conform to a cylindrical profile.
This is onje reason why the peripheral length of the
half-bearipgs can only be measured under a con-
straining [load by use of specialized measuring
equipmen}.

Measuring equipment different from that illustrated
in this intg¢rnational Standard can be used, providing
the measpring -accuracy of the equipment .is-gon-
sistent with the specifications given in clause\17.

This Interhational Standard does not include meas-
urement gf the joint face taper.

It applies [to thin-walled half-bearings, the specifica-
tions of which are given in 1SQ.3548 and ISO 6864.

2 Normative references

The following standards contain provisions which,
through rgferenee in this text, constitute provisions
of this Inflerriational Standard. At the time of publi-
cation, thle “editions indicated were valid. All stan-

3 Definitions

For the purposes of this International Btandard, the
following definitions apply.

3.1 peripheral length: The circumferential length
which rung’from one joint face to the gther.

3.2 ~nip; crush: The value, g, by which g half-bearing
fitted in a checking block of bore diamegter d,, under
a predetermined checking load F exgeeds the de-
fined peripheral length of the checking block bore
(see figure 1).

NOTE 1 In practice, the datum serves |as a basis for
measuring a (see figure?2).
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dards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

ISO 3548:1978, Plain bearings — Thin-walled half
bearings — Dimensions, tolerances and methods of
checking.

ISO 6864:1984, Plain bearings — Thin-walled flanged
half bearings — Dimensions, tolerances and methods
of checking.

L L L L L L LT

Figure 1 — Nip, a

3.3 repeatability: The closeness of agreement be-
tween successive results obtained with the same
method on the same test piece, under the same
conditions (same operator, same measuring equip-
ment, same checking place and time intervals).

NOTE 2 Repeatability is assessed from the standard
deviation of repeatability c,. See annex E.
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3.4 reproducibility: The closeness of agreement Dy outside diameter of the half-bearing to
between individual results obtained with the same be checked, in millimetres
method on the same test piece but under different ) )
conditions (identical or different operator, measur- Dins outside diameter of the master shell,
ing equipment, checking place and times). in millimetres?
NOTE 3  For the purposes of this International Standard, E Young’s modulus, in newtons per
reproducibility is the difference between the two averages square metre
btained from t i i t.S -
‘,:exa',’;_e rom two sets of measuring equipment. See an f coefficient of friction in calculation of
deflection under load
3.5 compargbility: The accuracy in the case of op- F=F,=F, checking load in newtons
erators workifig In_different checking places at dif-
ferent periodf]'and each of them achieving individual ) O correction factor, in millimetrgs®
results, one using method A and the other method )
B, on the safe half-bearing in different checking h fillet radius betweep-back apd flange
blocks. on flanged half-bearing, in millimetres
NOTE 4 Comparability is assessed from the difference Iy distance from thie bottom of the check-
between the tWo averages obtained from the two meth- ing block bore to the datum|plane, in
ods. See annex| E millimetres?
AH, elastic deformation of the height of the
checking block under load,| in milli-
4 Symbolg Metres
NOTE 5 The ¢haracteristic subscripts are as follows: K, checking block chamfer (copstruction
for half-bearings without flange), in
bs: bearing [to be checked millimetres
cb: checking block 5 checking block chamfer (copstruction
for flanged half-bearings), [in milli-
cbm: mastel checking block metres
cbs: series ¢hecking block { peripheral length, in millimetfes"
cs: comparison shell Al deviation of the actual peripheral
length of the checking blocl, in milli-
M: measured metres
ms: master khell De elastic depression of the toe| piece, in
I millimetres
th: theoretidal . .
R, surface roughness, in microng
aora +a, tip,in millifetres Ses wall thickness of the comparison shell,
R ’ in millimetres
B width _‘of* the half-bearing without . .
flangeXin millimetres ’ Sms wall thickness of the master shell, in
' millimetres
B, C truction—for - _
flanged half-bearings), in millimetres Stot total wall thickness of the half-bearing,
in millimetres
B, checking block width, in millimetres .
u uncertainty of measurement
B checking block width (construction for . . .
8 half-bearings without flange), in milli- w width of the toe piece contact area, in
metres millimetres
B, master shell width, in millimetres z distance between flanges of the
flanged half-bearing, in millimetres
dey diameter of the checking block bore, in
millimetres?

1) The symbol may be followed by a subscript defining the gauging tool to which the symbol is applied and/or by a sub-
script indicating an effective measured value or a theoretical value.
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(TR

empirical correction to compensate for
the difference in elastic deflections un-
der load between method A and
method B, in millimetres

correction estimated by calculation

standard deviation

5 Purpose of checking

It is necess

of 1ISO 3548 3

designated
for the half

ary to keep to within the nip tolerances

mounting compression (mterference ft)
bearings in the housing bore.

6 Checkjng methods

6.1 Method A

The checkihg load, F, is directly applied via the

measuring

head with a pivoting toe piece to one

-— Fixed stop

ISO 6524:1992(E)

joint face of the half-bearing whilst the other joint
face is in contact with a fixed stop (see figure 2).

6.2 Method B

The checking loads F| and I, are applied via the
measuring head and two toe pieces to both joint
faces of the half-bearing (see figure 3).

o-fixgd stop exerts
the requ:red counter force WhICh m the case of method
B, is applied directly by the measuring.equipment via two
toe pieces.

EXAMPLE
Method A I'=6 000(N

F,=6000 N
F, <6000 N

Method B {

/—— Datum

\——— Pivoting toe plece

——— Checking block

-
—~

crfe + e s =

a=(nip)a

Figure 2 — Principle of method A
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Dial gauge

Fy

agq

Dlal gauge

Fa

— Datum

7
®
Pivoting toe plece 7 I

\

Rigld toe plecef

e — e —

e Checking block]

ap = apif*asz=(nlp)g

*) Bear|ngs may also be checked using two plvating toe pleces.

7 Choice and designation of checking
method

7.1 Choice 9f checking method

Recommendat|ons for choosing either,method A or
method B, bapged on the dimensions™“of the half-
bearings to be|checked, are given-in-table 1.

However, anyl size of bearing may be tested
by either methiod by agreement between the manu-
facturer and uger. In that case, a correction § should
be applied to compensate for the difference in de-
flections at joint face(s)*under load between method
A and method [B, and be such that

aA=aB1+ano+5

Figure 3 — Principle of method B

dcb MI" 1 —

4 "f” f”/z
—(1+e — 2e

smsBms 8 21’/‘/‘( )

With a value of the friction coefficient f=0,15, the
formula becomes

(5:

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 will vary between 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 § may be derived
from the formula used in the mathematical analysis
of belt friction, which gives

~ dop mF
§=7x10"" x —
‘YmsBms
(See also 16.5)
Table 1
Dy, Recommended checking
mm method
D, < 200 AR
200 < Dy, < 500 B

7.2 Designation of checking method

Example of the designation of method B for checking
thin-walled half-bearings with an outside diameter,
Dy, of 340 mm:

Method 1SO 6524-B-340
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8 Measuring equipment NOTE7 Figures 4 and 5 show hydraulically operated
equipment. Pneumatically or mechanically operated

Figures 4 and 5 show typical measuring equipment equipment may also be used.

for measuring the nip (crush) by method A and by
method B, respectively.

hecking block Pressure gauge

/

— Plvoting toe plece Dial gauge

Pressure adjustment valve

—1

/

Movable measuring head ———

Drive motor

D

\— Ol pump

S pressure cylinder

Figure 4 — Typical measuring equipment with one column, for method A
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/— Hydraullc ram

Pressure gauge

Plvoting toe plece

Movable medstring head \ N

Riglq toe plece ®

|
i
Dial gauge —__ | _L
|
|
|
1

*) Bearings(may also be checked using two pivoting toe pleces.

9 Measuring equipment requirements

The most important factors affecting( the accuracy
of the measufing equipment (and hence the meas-
ured nip valug¢) are given below,

9.1 Toleral]ce on checking’load setting

The permissible tolerances are given in table 2.

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

9.2 Speed of approach of measuring

The checking load, I, shall be applied tq

head

the joint

face(s) of the half-bearing so that shock load will not
occur. The speed of approach shall be

10 mm/s + 2 mm/s.

be altered, the load shall be applied, rel

ased and

For devices in which the speed of appro?{h cannot

applied a second time before the measu
made.

Table 2
F Tolerance on F

N %
F <2000 + 1,25

2 000 < F < 5000 +1
5000 < F < 10 000 + 0,75
10 000 < F < 50 000 +0,5
50 000 < F + 0,25

9.3 Construction of measuring head

rement is

The measuring head shall be so constructed that it
is accurately guided and moves normal to the datum
of the checking block. The deviation from parallelism

between the toe piece(s) in the measuring

head and

the supporting plane of the checking block shall not
exceed 0,04 mm per 100 mm in a radial direction.
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9.4 Accuracy of the measuring plane of the
toe pieces

Specifications on the accuracy of the measuring
plane of the toe pieces are given in table 3.

Table 3
Dimensions and tolerances in millimetres
Surface roughness in microns

ISO 6524:1992(E)

10.2 Series checking block used alone

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

It is applied in series control without using a master
shell or a comparison shell.

10.3 Series checking block with master shell

Surface Tolerance on
D, roughness flatness
Ra
D, |< 160 0,2 0,001 5
160 < P, < 340 0,003
0,4
340 < P, < 500 0,004

9.5 Accpuracy of the dial gauge

Uncertainty of measurement u < 1,2 um (+ 20) with
o =0,3 ump

10 Gauging tools for establishing the
datum

The following equipment can be used for carrying
out measfirements:

— a master checking block (for, ‘reference
measyrements) (see clause 11),

— a series checking block (for -series control in
produgtion) (see clause 14);or

— a masgter shell or comparison shell (for series
contrdl in production) (see clause 12).

It can be|used in\three ways (as indicated in 10.1,
10.2 and 10.3) to-establish the appropriate datum for
setting the dial gauge.

The peripheral Tength of the checking|block bore is
determined by the master shell orconfparison shell,
the peripheral length of which was\det¢rmined in the
master checking block.

This combination of gauding tools is applied in se-
ries control.

NOTE 8 For series.control, a checking plock may also
be used with a checking master, but this |combination of
gauging tools js net within the scope of this International
Standard.

112, Checking block requirementts

A typical checking block is shown in figure6. The
gauging part has a bore diameter d, and height

H., and holds the half-bearings to be
The checking block should preferabl

checked.

y be of hard-

ened steel and of rigid construction qo that the re-
quirements of clause 16 are megt when the

half-bearing is tested under load.

The bore of the checking block shal
mium plated.

not be chro-

Recesses shall be cut into the checkirlg block to ac-
commodate the nick in the half-bearings. They shall

be 1 mm wider and deeper and 1,5 m
the locating nicks in the half-bearings

m longer than

11.1 Reference tooling: Master checking block

10.1 Master checking block (used alone)

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

11.1.1 Manufacturing limits

Manufacturing limits and specifications for the mas-
ter checking block are given in table 4.
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g
faoy

! ,/C;E A //f///i
Field for marking of /’%z” l TR 55 8,

deom. Henjrand Fegr, b (Or Fcor, cbs )

AAE ~p-{5] \ﬁfx
] EJector hole {optional)

4 ")
52 ML
Datum for Feon, b Kqi¥or K¥ B, K1l’ or K
\ E and Feor, cbs 2
|
RS I ]
S /[[t:]A] ' S
= Ak, | e
]
" N %Z1 // N
] ED/ ’ &
|
|

e e

//]0,005]

1) It Is recommended that the vatues'given In tables S and 6 be observed.
2) See 13.1ang 13.2.1.
3) Constructiop for half-bearing without flange :
B+ may correspond ta 87 or It may be adjusted to the width of the half-bearing, l.e. t0 B oy + 1,2 mm With X4 nax = 0,4 mm
4) Construction for,flanged half-bearing :
841 see table 5
K2 = hmax +{0,5 mm

Figure 6 — Checking block
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Table 4

Dimensions and tolerances in millimetres
Surface roughness in microns

Outside diameter Surfacé roughness of Surface roughness of
Tolerance on 4, checking block bore Tolerance on 17, the datum
Dbs Ra
Dy <75 +g\003 +g.003
75 < Dy, < 110 o0 +00035 0.3
110 < D, < 160 +2.008 +0,004
160 < P, < 250 ’g"’“s +g.0045 0.6
250 < P, < 340 400075 10,008
1
+0, 40,006
340 < P, < 500 90! 090
11.1.1.1 Tolerances of form and orientation 11.1.3 Permissible wearing limit
it is the responsibility of the manufacturer of the TheéZtolerance specified in 11.1.1 fol the master

master checking block to achieve high quality re-
garding tqglerances of form and orientation, the val-
ues of which are given in tables 5 and 6.

11.1.1.2

See table

1.1.1.3

See tables

112 M

establishi

Surface roughnesses R,, and R,
$ 5 and 6.
Specifications for B,, B, and .3,

5 and 6.

asuring accuracy .of'equipment used for
9 depmm and Ty

Determingtion of d ., yéand I, shall be carried

out using

measuripgneéquipment with a tolerance of

+ 0,000 mmifor d,,, < 160 mm

+ 0,002_mm _for /Iw

These va

'>1ﬂﬂ mm

checking block shall not be exceeded
If wear occurs within the specified tol
then it will be necessary to change
factor.

11.2 Series gauging tools

hrough wear.
rance range,
he correction

11.21 Series checking block used algne

Since the peripheral length of this clecking block

bore is determined by comparison wi
checking block (11.1), larger tolerance
1. are acceptable.

11.2.1.1 Manufacturing limits

h the master
s for d,, and

lues are necessary for caiculating the cor-

rection factor I, .,m (S€€ 13.1), which is based on
the peripheral length, determined from the formula:

deomm
lcbm,M = dcbm_M X —72£' + 2<”cbm,M - 2m )

Manufacturing limits and specifications for the se-
ries checking block are given in tables 7 to 9.

Al

11.21.2 Correction factor, I, ..

See 13.2.1.
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Table 5
Dimensions and tolerances in millimetres
Surface roughness in microns
Bearing
. . Surface . .
without Flanged bearing roughness Tolerances of form and orientation
flange
Dy By min By min By rmax Ra 4 1) ly I I ls
D <75
75 < Dy < 110 0,002 | 0,002 | 0,002 | 0,002 | 0,002 | 0,005
1,2 )
110 < Dy, < 60
B+ 0,4 Zmmin — 0,1 | Zmin — 0,05
160 < D, < 250
0,005 0,005
250 < Dy, < 340 0,005 0,004 | 0,093 | 0,006
1,6
340 < D, < $00 0,007 0,007

Table 6

Dimensionsand-tolerances in millimetres
Surface roughness in microns

Surface roughness Toleranc_e on
parallelism
B B, R t

+2
0

B <55 60 0,002

556 < B <80 85 1,2 0,003

80< B B+% 0,004

Table 7
Dimensions and tolerances ir] millimetres
Surface roughness in microns
Surface roughness of Surface roughness of
Dy Tolerance on d, checking block bore Tolerance on /7, the datum
R, R,
D,, <7p .g,oos +0.008
75 < Dy, < 110 o 0,2 19009 0,3
110 < D, < 160 o2 o
160 < Dy, < 250 oo 0.4 oo 0,6
10,0 0,011
250 < D,, < 340 roow "o
0.6 1
+0, 0012
340 < D,, < 500 ro.0e2 i

10
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Table 8
Dimensions and tolerances in millimetres
Surface roughness in microns
Bearing
without Flanged bearing rosuurl:?\(;ess Tolerances of form and orientation
flange 9
Dys By min By min By max Rat h l Iy ly ls ks
D, <75
75 < Dy < 110 0,004 | 0,004 | 0,004 | 0,004 | 0,004 | 0,01
1,2
10 < Do <160
B+ 04 Zin — 0,1 | Zpin — 0,05
160 < [, < 250
0,01 0,01
250 < I, < 340 0,01 0,008|| 0,006 | 0,012
1,6
340 < Dy, < 500 0,014 0,014
Table 9
Dimensiens and tolerances in millimetres
Surface roughness in microns
Tolerance on
Surface roughness parallelism
B B, R, t
+2
0
B <55 60 0,004
55 < B < 80 85 1,2 0,006
80< B B+5 0,008
11.2.1.3 |Permissible wearing limit 11.2.2 Series checking block with m3ster shell or
with comparison shell
The limit|of permissible wear_of the series checking
block is feached when the difference between the
correctiop factor in original and worn conditions is . ..
equal to the values stated in table 10. 11.2.21 Manufacturing limits

Table 10

Manufacturing limits and specifications for the se-
ries checking block are given in tablep 7 to 9.

Permissible difference
_d!!'ﬂ'! ! ’;‘cor THS.EW ,/‘cor THY wom!
mm o mm o
11.2.2.2 Correction factor
dy <75 0,012
See 13.2.2.
75 <dy, < 110 0,016
110 < d,, < 160 0,02
11.2.2.3 Permissible wearing limit
160 < d,,s < 250 0,024
250 < d... < 340 003 The limit of permissible wear of the series checking
cb ' block is reached when the difference between the
340 < d,,,, < 500 0,04 correction factor in original and worn conditions is
equal to the values stated in table 10.

1"
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12 Master shell and comparison shell
requirements

12.1 Master shell requirements

The basic dimensions of the master shell shall cor-
respond to those of the half-bearings to be checked
(see figure7). The master shell shall have similar
behaviour to the half-bearing when it is fitted into the
checking block.

NOTE 9 This cylindrical master shell is also 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 diameter.

In order that a single master may 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.

Common zone
//]fs]A]?
Olts

Fleld(for marking of
Dasyme F and F e s

Sns = $ior + 0,125 mm
1) See 13.2.3.

2) Tolefances on parallélism 75 and flatness fo apply when the master shell
Is fitted In the checking:block {zero free spread) under the checking load.

Figure 7 — Master shell

Bms

12
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The master shell shall be of similar geometry to that
of the bearing being checked. Masters of a different
geometry from that of the shell shall not be used
since friction and elastic deformation will differ sig-
nificantly from those of the bearing. See figure 8.

12.1.2 Correction factor,

12.1.1 Manufacturing limits

See 13.2.3.

ISO 6524:1992(E)

Manufacturing limits and specifications for the mas-
ter shell are given in tables 11 and 12.

]'cor,ms

— Stepped master shell not suitable for

Figure ﬂ
ing bearings of uniform wall thickness

chec!

Table, 11

12.1.3 Permissible wearing limit

Dimensions and tolerances in millimetres
Surface roughness in microng

The limit of the permissible’wear of the master shell
is reached when th¢ difference between the cor-
rection factor in ogriginal and worn
equal to the values ‘stated in table 13.

conditions is

Tolerance on B, Tolerance on s, Surface roughness
Dms Ra3 Ra5
D < 160 + 0,1 + 0,015
0,2 2
160 < D, < 200 + 0,15 + 0,02
Table 12

Dimensions and toleran

es in millimetres

Surface roughness in microns

Tolerance on
Surface roughness parallelism Spread Tolerance on flathess
Dms Ra4 18 19
D, < 160 0,3 0,004 Within the limits of
the half-bearing to be 0,003
160 < D, < 200 0,5 0,006 checked

13
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Table 13
Permissible difference
Dms IFcor‘ms,new - Fcor,ms,woml
mm mm
D, < 160 0,03
160 < D, < 200 0,035

13.2 Series control tooling

13.2.1 Correction factor for series checking block

used alone, I, .

The correction factor I, . is the difference be-
tween the nip of a half-bearing measured in a mas-
ter checking block (a.,,) and in a series checking
block (a.,.) under equal checking conditions (see
annex C):

Fcor,cbs = deomM — Aebs,M

12.2 Comparison shell requirements

For economic feasons, the nip of the half bearings
may be determined using comparison shells rather
than master shells.

steel or cold ¢r hot worked tool steel. In special
cases, a normfal production bearing may also be
used.

Comparison }ells shall be made from stainless

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

13 Correctipon factors

13.1 Reference tooling: Master checking block
correction fagtor, I, .,

The measured peripheral length of the master
checking block|bore, [, m. is given by the following
equation (see 11.1.2):

d, bm,M
lcbm,M = dcbm,M X lzt— + 2(Iicbm,M - C; >

The theoreticdl peripheral length of the master
checking block| boreqdym i iS given by the following
equation (see 11.1°2):

When setting the dial gauge, the correctign factor
Feorcps Of the series checking block only shall be
taken into consideration.

The basis for the correction factor I,
datum of the series checking block.

. is the

13.2.2 Correction factor for series checking block
with master shell

The correction factor F,, ., of the series ¢hecking
block should _net be taken into consideratipn when
carrying outimeasurements; it is only to check the
wearing limit of the series checking block.

When*setting the dial gauge, the correctign factor
I ms Of the master shell only (see 13.2.3)|shall be
taken into consideration.

13.2.3 Master shell correction factor, [, .|

The correction factor I, ¢ is the amount by which
a master shell fitted in a master checking block
bore, under a predetermined checking load, devi-
ates from the theoretical peripheral length of the
master checking block bore.

For detemining the correction factor I, ...| see an-
nex D.

When setting the dial gauge, the correction|factor of
the master shell (I, ,¢) shall be taken int¢ consid-
eration.

The basis for the correction factor F,, .. is|the joint
face of the master shell, the peripheral llength of

i3
Lomin = depm th X o

The correction factor of the master checking block
is therefore

Fcor,cbm = tebm,M T lcbm,th

The other factors to be taken into consideration,
their determination and calculation are given in an-
nex A (for method A) and annex B (for method B).

The basis for the correction factor I, oy is the

datum of the master checking block (see figures 2
and 3).

14

which shall be measured in a master checking
block, in accordance with 13.1.
NOTE 10  The correction factor I, .. is equal to zero
when the master shell is exactly adjusted to the peripheral
length of the master checking block bore, the bore diam-
eter d,,, of which corresponds to the outside diameter
D, of the half-bearing to be checked.

13.2.4 Comparison shell correction factor, I, ..
The correction factor I, . is the amount by which
a comparison shell fitted in a master checking block
bore, under a predetermined checking load, devi-
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ates from the theoretical peripheral length of the
master checking block bore.

For determining the correction factor f¢,, ., see an-
nex D.

When setting the dial gauge, the correction factor of
the comparison shell shall be taken into con-

X . Fcor,cs
sideration.

The basis for the correction factor I, s is the joint
face of the comparison shell, the peripheral length
of which shall be measured in a master checking

ISO 6524:1992(E)

14.5 Determine the nip 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 nip 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 may take place at room tempera-
ture if both the measuring equipment and the half-
bearings being checked are at the same
temperature.

block, in gccordance with 13.71.

NOTE 11 |The correction factor F, ., is equal to zero
when the domparison shell is exactly adjusted to the pe-
ripheral lepgth of the master checking block bore, the
bore diameter 4, of which corresponds to the outside
diameter [, of the half-bearing to be checked.

13.3 MaArking

The correfction factor calculated shall be engraved
on each of the gauging tools.

13.4 Reference setting

In cases of dispute, the setting shall be made in ac-
cordance |with the determined correction factor in a
master chlecking block (see 13.1). The method shall
be agreed between the manufacturer and customer.

14 Typjcal checking procedure

equipmenit, line it up and secure itagainst lateral

141 Plzfe the checking block in~the measuring
moveme

14.2 Sef| the checking~load in accordance with
specificat|ons.

er the-spécified checking load, lower the

d_B) vertically onto the datum of the

master

checking

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

15 Condition of the half-bearings to be
checked
The joint and back faces of the half-bepring shall be
free of foreign{matter, grease and any|damage, and

shall be at‘\the same temperature as|the checking
block being used.

16.“ Measuring errors

16.1 Errors due to the measuring| equipment
These errors are due to

— an incorrect position of the ci]‘ecking block
(longitudinal or transverse direction);

— the checking block being incorrectly fixed in the
measuring equipment;

— an incorrect setting of the checking load;
— an excessive speed of approach of|the load;

— the pivoting toe piece being too tight or having
too much clearance;

— damage or wear of the toe piece(s]).

shell, or of the comparison shell.

In the case of method A, adjust the dial gauge to the
full value of the correction factor engraved on either
the checking block (Fi, ¢, OF Fiorcps), the master
shell Iy, ms) OF the comparison shell (I, ¢s)-

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

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.

16.2 Errors due to the checking block
These errors are due to

— the difference in temperature between the half-
bearing and checking block;

— damage or wear of the checking block;
— the recess for locating nicks being too large;

— the locating nick fouling the notch in the checking
block;

15
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— the bore of the checking block being chromium

plated;

— the fixed stop (for method A) not covering the
total joint face of the bearing;

— the fixed s
and/or bei

top (for method A) deflecting too much
ng poorly attached;

— damage or wear of the fixed stop;

— the checki

the bearinqmdﬂm_the_cas&oLbeatmgsmllhmn_1ﬁ_mtiu"

flange;

bearings b

ng block width B; being smaller‘ than

ing too large, so that bearings are in

— the checktlEg block width B, or B, for flanged

contact wi
between b

the checking block at the fillet radius
bck and flange (K, or K, incorrect).

16.3 Errors|due to the correction factor

These errors

hire due to

— an incorrelct reading-off when measuring d,

and Hg,

— an error in| calculating the correction factor.

16.4 Errors

These errors

— grease, di
or joint fa

due to the half-bearing

re due to

or damage on the outside diameter

— joint face thper being excessive.

16.5 Error due to the choice of checking

method

An error may
ered when th

arise if the correttion ¢ is not consid-
e half-bearing is’ tested by a method

other than the method (specified on the bearing

drawing (see

17 Accura

7.1 and E-3).

ey ‘of methods used

17.1 = Checking conditions

See table 14.

17.2 Limits

The values given in table 15 are a basis for inter-
preting the test results.

Details of the methods of calculation’and fthe inter-
pretation of the test results of repgatability,
reproducibility and comparability are [given in
annex E.

18 Specifications on bearing drawjngs

The following(should be specified in the|drawing,
represented:graphically or otherwise, for the meas-
urement efithe nip:

a) the.recommended checking method (A or B) (see
clause 7);

b) the checking load;
c) the nip (crush);

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

19 Specifications for the control of the
checking means

19.1  The gauging tools shall be checked [regularly,
significant damage made good and any dimensional
changes to the gauging tools engraved on|them.

This clause gives a statistical approach to evaluat-
ing the accuracy of the methods used by determin-
ing the repeatability and the reproducibility of the
measurement results and by comparing results ob-
tained with methods A and B.

16

19.2 The measuring equipment shall be checked
as to its accuracy, at specified time intervals (with
regard to statistical methods).
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Table 14
Reproducibility
Datum Repeatability Comparability
Case 11) Case 22)
Half-bearings S S S S
Measuring equipment S Sorl lorS D
Checking block S S lorD D
Operator S SorD D D
Checking place S SorD D )
Checking fime Short period D D D
Key
S: Same  physically the same.
I: Identical = in accordance with this International Standard, made to the same design, drawings and spegifications.
D: Different = in accordance with this International Standard but made to different designs, drawings and specifications.

identical
same or i

1) The shme half-bearings are checked in the same checking block with the,same checking equipment, or with an
{ne (in which the checking block can be mounted), by a single opefator or different operators working in the
different places at different times.

2) The same half-bearings are checked in identical or in different checking blocks, with identical or differént checking

equipmen} by operators working in different places at different times:

Table 15
Repeatability Reproducibility Comparpbility )

Dy OAB 1% — X [Xa T Xgl

max. ma3x
Case 12 Case 23)
mm Hm um wn
D, < 75 1.1 3 8 10
75 <D, < 160 14 4 9 19
160 <| D,,<\340 2,2 6 16 24
340 <P<500 28 8 T8 3

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

2) The same half-bearings are checked in the same checking block with the same checking equiprent, 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.

3) 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.

17
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Annex A
(normative)

Determination of the correction factor of the master checking block — Method A

A1 Calculation form

Firm | Number of drawing Type of bearing
deom, th = [ [ ] ! ! ! mm sw= [ [ T ] mm Bow = | [ T T 1 mm
1 1§ ,l L—l—)—J—L—J L—L—l—+——l—’

- (ITTTT » B B o= [T T o)

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

dcbm,MX"g‘= [ [ | J l I IX1’5708=*> l I [Ji l 1 l Jmm

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

Algpmy = mm
Algpmp = [ﬂ mm
s | [ (T w -0 I

3 Elastic variatipn of H o 1h (see figure A.2)

Mg = ol — . —= - LTI e

4 Elastic depregsions at the fixed stop and toe piece/see figure A.3)

oooosx | | | | | ]|
PE1+PQ=M= =[||I||| Imm

(T T« 11 ’

5 Flexibility of {he fixed stop.under checking load Al (see figure A.4)
LT ]am
mm=Z0t8 =[+] [ [T T[T TT]mm
7

6 Measured pe pheraHength—tafter-correction’

7 Theoretical peripheral length

lbm, th = dcbm,th X %’ = L l l ’] l l | x 1,570 8 =

5 [T

8 Correction factor for master checking block

Fo, b = [T 1] m — LJ I mm

Determine steps 1, 2 and 5 by measurement.

18
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| Alcbmz

Homz

ISO 6524:1992(E)

B cbm1

d bm,M dcb M
NOTE — Alc mi = E cbmiM 62 and Alcme =1F cbm2,M — '——2"‘_

Figure A1

T )y R

AHwm

|
NOTE — w is the width of the toe piece contact area, in millimetres.

Figure A.2

19
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N
PE2

Per

|
|
|
[

NOTE — pg, and pg, are negligible if the measuring planes of the toe piece and the fixed stop are coated with hafd carbide.

Figure A:3

|
!
|
[

Figure A.4

20
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A.2 Numerical example

ISO 6524:1992(E)

Firm l Number of drawing

Type of bearing

donn= [[5]4]512[1] mm = [4]9]5]0] mm

r- ] [5]8]0[0] ™

Bax = .mm mm

B o B = [ [3]5]0]0]

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

L [ nl 16708 —
7

d — =1, TTol
com. M 775 | IOI‘+,IJ [~ 1«]

Algmt 3 o0101011] mm
Al 3 010 0 0 mm

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

Z Algm 4 E mmm '] mm

- [

3 Elastic vgriation of H,,, 1, (see figure A.2)

[ 12]7]2]6[0]~| |

5]8]010]

chm, th F

AHym =

5 X 105 X w Bepy

500000 x [1]0] x [ [3]5]07T0]

7

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

0,000 03. % r]

0,000 03F

[518]0]0] )

Per t+ Pe2

+

Siot B

[ T4]sl5l0]~[

[3]5]0[0]

5 Flexibility of the fixed stop under checkingload A/, (see figure A.4)

- 1815]6T#

[2[5]

7

[©Jolo[71a] ™

[ I [o]o]o

[0[8] mm

2'|5| mm

[T ToJolo

| mm

6 Measurdd peripheral length(after correction)

lomm = =(1105) =

7 Theoretital peripheral length

leom,th = b ¥ % - [ [5]4]5]2]1] x 1508 -

-]

[ [8]5]6]4

|5[5] mm

[ [8[5]el#

1[3] mm

8 Correction factor for master checking block

Fcor, cbm = mmﬂ ll- mm ——

[0]o[0[&]2] ™

Determine steps 1, 2 and 5 by measurement.

21
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Annex B
(normative)

Determination of the correction factor of the master checking block — Method B

B.1 Calculation form

Firm L Number of drawing Type of bearing

dcbm, th = l I I _lr_} mnm clUl = I l mm Rlnax - l mm

F= r I I ] 1 N Bebm1 OF Beoma, min = D:IID nm

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

e, X 1 = LL L] T ] Jxnsme ——m (AL J T T e

2 Deviations Af.pm and Aly,o (take signs into account, see note under figure B.1)

Algom1 = mm
Alopma = [a mm
T Al = B Djj] mm S E, D_r—l—l-_] nm

7

3 Elastic variatipn: AHy, . = AHyy + AH . (see figure B.2)

L] T T T
M = ol et - ' A=EREEEEERENE.

cbm1 250 000 x | le | I | l

4 Elastic depregsions at both toe pieces (see figure B.3)

sowasr oovwx [T TTTT]

pE1 + pa E 3 =
Siot B

= LTI mm
ll]lDXLlllH. ’

7 7

5 Measured pTipheral length (after correction)

Tomw=SO©A={*] { [ [ T [ {1 | |mm

6 Theoretical peripheral length

lcbm,th=dcbm,thx'z_ = L l J ;] I I lX1,5708=

5 L] m

7 Correction factor for master checking block

F,

wans [ (L[] ™ = EEEEEEES

7

Determine steps 1 and 2 by measurement.

22
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epmm Aepmm
: ) and Algpm, = Hepmom — _cém"‘“

NOTE — Allym1 = Hepmim —

Figure B.1

AH cbm1

Fa

o™
§ l 5 B cbm1
< ]
4
g ® | T
8 8
- \L / x

AHomz

___._iL___
|
|
|
|
!

NOTE — w is the width of the toe piece contact area, in millimetres.

Figure B.2

23
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