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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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ask of technical committees is to prepare International Standards. Draft Intérnat
hdopted by the technical committees are circulated to the member bodies fer vo
as an International Standard requires approval by at least 75 % of the member bd
te.

drawn to the possibility that some of the elements of this documentunay be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

was prepared by Technical Committee ISO/TC 123, Plain bearings, Subcommittee §
d lubricants, their properties, characteristics, test methods and testing conditions.

edition cancels and replaces the second edition (IS@ 4386-1:1992), which has |
revised.

bnsists of the following parts, under the generaltitle Plain bearings — Metallic multi
gs:

Non-destructive ultrasonic testing of bond efithickness greater than or equal to 0,5 mm
Destructive testing of bond for bearingimetal layer thicknesses greater than or equal to 2 1

Non-destructive penetrant testing
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Plain bearings — Metallic multilayer plain bearings —

Part 1:
Non-destructive ultrasonic testing of bond of thickness
greater than or equal to 0,5 mm
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Scope

part of ISO 4386 specifies an ultrasonic testing method for determining bond defec

isting of steel- or copper-based material backings lined with bearing metal based on 1
layer thicknesses greater than or equal to 0,5 mm. For cast iron backings, this part of]
cable with restrictions.

ultrasonic signal reflected by the bond interface between the bearing metal and the bac
termine bonding defects.

hsonic testing is not possible on edge zones of sliding surface, flange sides, joint ared
ves, etc. in a range of less than half the diameter ©of\the ultrasonic probe because o

bon

joint

This
of 19

quarntitative determination of the bond strength. The ultrasonic bond test differs only be

and

2
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ctions. The same applies to bearings with dovetail keying grooves at the bond. Ultrason|
does not apply along the edges of the dovetails.

ation of the bond on the visible transition_from the backing to the bearing metal (on
faces) is only practicable by the penetranttesting method specified in ISO 4386-3.

part of ISO 4386 only describes in detail the pulse-echo method. Within the meaning
0 4386, the ultrasonic method.-only permits a qualitative evaluation of the bondin

bond defect.

Normative references

following documients, in whole or in part, are normatively referenced in this docum
pensable for.4ts application. For dated references, only the edition cited applies. H
ences, the Jatest edition of the referenced document (including any amendments) appli

}386-3,.Plain bearings — Metallic multilayer plain bearings — Part 3: Non-destructive pene

ts between

pearing metal and the backing. The test can be performed on metallic mulbilayer plain bearings

rad and tin,
ISO 4386 is

king is used

s, oil holes,
f undefined
ic testing of

bnd faces or

of this part
b and not a
fween bond

ent and are
or undated
bS.

frant testing
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The following symbol is used in this part of ISO 4386.

Ra Surface roughness

4 Test equipment

4.1

Ultrasonic instrument

Pulse-echo ultrasonic instrument using rectified A-scope presentation shall be used for the test. The
instrument shall be fitted with a calibrated attenuator, reading in decibels, and adjustable time base ranges.
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4.2 Prob

e

For the standard procedure, normal beam probes shall be chosen with size and frequency in relation
to the thickness of the bearing layer, backing thickness and backing material. The typical range of
diameters is from 24 mm for 2 MHz to 6 mm for 10 MHz probes. For layer thickness < 1 mm, testing with
dual-element probes may be favourable.

4.3 Reference block

The time base range shall be adjusted, using a reference block corresponding to the thicknesses of the

bearing to

e inspected

5 Preparation of test surface

The test sur
suitable cle

6 Testin

6.1 Gense

Testplainb
scanning. S
from the be
can be diffi

the ultrasomic probe. In such a case, contact scanning from:the back surface may be used.

6.2 Testing with a back-wall echo

General pre
a) freeac(

b) back-w

face shall have a surface roughness of Ra < 5 pm. After machining, remove dixt and oil
hning agents.

g

ral

parings using either contact scanning, with light machine 0il asa couplant, or using immef
Iippression and swept-gain functions shall be switched off. The preferred test is perfor]
hring metal side under consideration of the back-wall echo. Bearings with smaller diamg
cult to inspect by contact scanning from the beat'ing metal side because of limited acce]

conditions are:
ess with the probe to the contact surface;

hl] is always parallel to the bearing metal surface;

c) no holl

The time ba
the right-ha
(BE) is on t
back-wall e

Bond defect
the left-ha

detected defe

w spaces within the(backing material (drilled holes, channels, etc.).

se range and sersitivity shall be adjusted so that at least the first back-wall echo is visib
nd side of the,screen at approximately 80 % of full screen height. In Figure 1, the bond
he left-hand,Side of the screen near the input signal (IS). If in doubt about having the
tho (WE4))on the screen, use a reference block for adjustment.

is«given when the back-wall echo breaks down and at the same time, the bond ech|

sing

sion
med
pters
ss of

eon
ccho
first

0 on
f the

déside of the screen increases and repeats multlple tlmes (see Flgure 1). The border 0

half height under the above-mentioned conditions.

o its

© ISO 2012 - All rights reserved


https://standardsiso.com/api/?name=bdbd8c5852b3789c664bd6000dd95b1b

ISO 4386-1:2012(E)

IS WE1] o

o

O

BE O
~
a) Bond

©

o

O

o

b

b) Defective bond

Key
BE bond echo
IS inpnf cign:ﬂ

WE first back-wall echo

Figure 1 — Testing with a back-wall echo

6.3 Testing without a back-wall echo
If the preconditions of 6.2 are not fulfilled, testing without back-wall echo becomes necessary.

Use areference piece with good bond between similar backing material and similar bearing metal lining
as the tested bearing. Adjust the reference bond echo to 20 % of full screen height; see Figure 2.
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Bond is given when the echo signal of the tested plain bearing is similar to the adjusted reference bond
echo; see Figure 3.

Defective bond is given when the bond echo on the plain bearing is significant above the reference bond
height; see Figure 4.
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Figure 2 —=Testing without a back-wall echo
Display-and adjustment of reference echo
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reference block
test object

input signal
bond echo

Figure 3 — Testing without a back-wall echo
Display of bond
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Figure 4 — Testing without a back-wall echo —
Display of‘bond defect
lasses

all be carried out in accordance with one of the following three classes, which a1
everity.

complete coverage-of the testable area of the edge zones of the sliding surface at flange s

Class 2

case of h radialbearing with a bearing force acting vertically downwards, this would be in the r

and joint areas.lif addition, complete coverage of the area of maximum loading (for example, il the
from 6£° t0 120° with respect to the sliding surface).

complete-coverage of the testable area of the edge zones of the sliding surface at flange s

e of

ides

ides

hnge

Class 3: complete coverage of the testable area of the flange areas and sliding surface line-by-line. In
order to cover all points, testing is carried out with an overlap of the lines of 20 % of the probe diameter.

Defect groups

As a guideline, Table 1 shows five different defect groups. The applicable defect groups shall be agreed
between the customer and supplier in advance. It is recommended to define different defect groups
for different regions of a bearing, depending on the kind, size and direction of the load (for example,
defect group A for the high-loaded region and defect group B1 for the remaining regions of a journal
bearing). Generally, defect group A should be reserved for high-loaded bearings and therefore the area
of maximal loading.

© ISO 2012 - All rights reserved


https://standardsiso.com/api/?name=bdbd8c5852b3789c664bd6000dd95b1b

ISO 4386-1:2012(E)

Table 1 — Defect groups

9 Evaluation

9.1
The

Whe
larg

In c4
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If th
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For inspection of the-bearing, the following steps shall be considered.

a)

Max. dimension of sin-
Max. total defect
gle defects
Defect group Percentage of bonding
mm2 areaa,

%

A 0 0

B1 0,75bb 1

B2 2bb 1

C 2bb 2

D 4pb 5
a  Thebonding areais the lined area of a journal bearing or a thrust plain bearihg element.
b The width, b, in millimetres, represents in case of journal bearing,, the functional
cylindrical length and in the case of thrust segments or rings, the distanee.pbetween the inner
and outer diameter. The summary of single defects may not exceed thentaximum total defect

size.

General
tests should be carried out by operators educated for ultrasonic testing.

n evaluating the test results in accordance“with this part of ISO 4386, bond defects
er than half the probe diameter are normally estimated.

se of any irregularities on bond surface of a bearing backing, the relevant area shall |
Hdocumented in the drawing befarelining with bearing metal. This avoids misinterpretd
sonic testing as a bond defect.

e bond echo signal becomes diffuse and missing scanning contact can be excluded, th
sities within the bearing metal. Such areas of porosity shall be regarded as defectg
rtainty of evaluation.of the bond.

After local repair work by a soldering procedure, the bond test shall be repeated in the resy

Dn edge~Zones, the visible transition from the backing to the bearing metal shall be
hccardance with non-destructive penetrant testing specified in ISO 4386-3.

equal to or

be collected
tion during

is indicates

due to the

ective area.

checked in

aliaatianof dofo ot Jdi ool b oo
varcaacror o aCrCC T OrStr roatrotr.

b)

detected bond defects on new lined bearings give additional information depending on its location
and distribution:

1) single bond defects in the flange side edge zone or in the corner between flange side - joint side:
these defects are typically based on local temperature losses during the casting procedure.
Usually these defects can be repaired by soldering procedure without any quality reduction;

2) single bond defects on sliding surface: if repair work by soldering can be carried out, successful
sufficient bond strength is given and no quality reduction is given;

3) many bond defects distributed on sliding surface: many detected bond defects distributed on

the total sliding surface and growing defects during the soldering procedure are indicators for
low bond strength at all. Complete renewal of bearing metal lining is recommended.
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