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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of 
national Standards institutes (ISO member bedies). The work of developing Inter- 
national Standards is carried out through ISO technical committees. Every member 
body interested in a subject for which a technical committee has been set up 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. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. 

International Standard ISO 4386/2 was developed by Technical Committee 
ISO/TC 123, Hain bearings, and was circulated to the member bodies in March 1979. 

lt has been approved by the member bodies of the following countries : 

Bulgaria Italy 
Chile Korea, Rep. of 
Czechoslovakia Libyan Arab Jama hiriya 
Egypt, Arab Rep. of Netherlands 
France New Zealand 
Germany, F.R. Poland 
India South Africa, Rep. of 

Spain 
Sweden 
Turkey 
United Kingdom 
USA 
USSR 

No member body expressed disapproval of the document. 

0 International Organkation for Standardkation, 1982 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 4386/2-1982 (E) 

Plain bearings - Metallic multilayer plain bearings - 
Part 2 : Destructive testing of bond for bearing metal 
layer thicknesses > 2 mm 

1 Scope and field of application 

This part of ISO 4386 specifies a method of test for the deter- 
mination of the bond strength between the bearing metal and 
the backing. The test tan be applied to multilayer plain bearings 
with backings of steel, cast iron, or topper alloys and with 
bearing metals based on lead, tin, topper, or aluminium with 
layer thicknesses of > 2 mm. 

The test is suitable for production control as weil as for com- 
parative investigations into the influence on the bond strength 
of various processes and types of material. 

For non-destructive ultrasonic testing of the bond between 
bearing metal and backing for bearing metal layer thicknesses 
> 2 mm, see ISO 4386/1. 

2 Reference 

I SO 4381, Hain bearings - Lead and tin casting alle ys for 
multila yer plain bearings. 

3 Definition 

During the compressive or tensile tests carried out vertically to 
the bond surface, the bond strength Rc&) in newtons per 
Square millimetre is the quotient of the maximum forte &-,ax in 
newtons and the bond surface A in Square millimetres of the 
specimen. 

RCh = 
F max 

4 Test equipment 

Compressive or tensile testing machine with apparatus in ac- 
cordante with figures 2 or 3. 

NOTE - Within 5 years it shall be decided which of the two testing 
machines is to be preferred. 

By means of careful adjustment of the apparatus, it shall be en- 
sured that the forte is acting vertically to the bond surface in 
Order to avoid incorrect measurements. 

5 Specimen preparation 

Spetimens from a journal bearing (curved sliding surface) or a 
thrust bearing (plane sliding surface) are manufactured in 
accordance with the table. Care has to be taken at the 
shoulders adjacent to the joint of the specimen that the bond 
surface is unencumbered for 0,l mm at the inside as well as at 
the outside of the bearing as shown in figure 1. 

6 Operation 

The apparatus as shown in figure 2 or 3 is mounted on the com- 
pressive or tensile testing machine in such a way that the forte 
acts vertically to the bond surface. Subsequently, the specimen 
is locked into the apparatus. The forte is steadily increased un- 
til the specimen fractures. The maximum forte is read from the 
testing apparatus. 

A 

1) The subscript Ch refers to the test method proposed by Chalmers. 

The increase in stress should be at about 10 N/mmz.s. 

1 
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ISO 4386/2-1982 (EI 

Journal 
bearing 

Inner 
diameter of 
the bearing 

dl 

< 200 

> 200 

NOTES 

Table - Dimensions and tolerantes (see figures 1, 2 and 3) 
Dimensions in millimetres 

, 

Journal and thrust bearing 

Test Specimen Apparatus 
surface 

mm* d2 d3 da d5 d6 d7 d8 

+ 0,l + 0,l 0 =r + 0,Ol I!z 0,Ol 
0 0 -0,l 

100 19,58 16 811 29 19,7 15,9 M8 

200 28,82 24 12,l 38 29 23,9 M12 

1 For journal bearings, the inner diameter dl is the critical Parameter for selection of dimensions for the 
specimen and apparatus. For thrust bearings, a test surface of 100 mm* or 200 mm* may be Chosen as desired. 

2 Details not indicated are to be Chosen accordingly. 

Dimensions in millimetres 

urface = test surface 

Figure 1 - Specimen (from a journal bearing) 

2 
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ISO 4386/2-1982 (El 

Specimen 

Easily displaceable on - 
base plate 

Figure 2 - Example of apparatus 
for the compressive test (Cl 

Specimen 

Dimensions in millimetres 

F 
Figure 3 - Example of apparatus 

for the tensile test (Tl 
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ith the aid of the maximum forte Fm,,! found necessasy to 
tear the bearing metal away from the backing in the region of 
the bond surface, the bond strength RCh is to be determined 
according to the equation in clause 3. Specirnens are only 
evaluated when the fracture has occurred in the bond surface 
da in the bearing rnetal. Existing band defects have to be nsted. 

The characteristic limiting value of layer thickness for the ab- 
solute bond strength BS a prs erty cf the bearing metal. 

The thickness of the bearing rnetal Bayer as frdm which the ab- 
solute bond strength is measured, is included in ISO 4381 for 
standardized Pb and Sn alloys. This value must be determined 
fm all alloys in a series cf tests with different thicknesses of the 
bearing material layers. 

NOTE - For layer thicknesses sf the bearing metal above the 
characteristic limiting value, the bond strength is independent of the 
layer thickness and is termed absolute bond strength whereas, for layer 
thicknesses below this limiting value, it has been established ex- 
perimentally that it drops linearly to the value zero and, in this range, BS 
termed relative bond strength (sec figure 4). 

This gives rise to the evaluation procedure : 

a) layer thickness > limiting value 

The value found is compared directly with the absolute value of the 
bond strength. 

b) layer thickness < limiting value 

As shown in figure 4 as an example, the value found is converted 
into the real value of the bond strength and compared with the ab- 
solute value of the bond strength. 

Limiting value 

exarnple for a test surface sf 1 

Test I 4386-Tl 

reference $0 this paart of ISO 4386, the tensile lest 
resented by T) is to be indicated in the foliowing order, for 

A test report on the resu It od the tesl is (by agceement) 
drawn up. 

to be 

in the test report the follswing arc to be indicated : 

a reference $0 this part cf ISO 4386; 

rum-her of specimns; 

dirnensions and materials cf the plain bearing; 

Eayer thickness of the bearin rnetal fm- the test; 

test surface used; 

maximum fsrce applied until fracture 0% the specirnew; 

description 0% the csndition cf the fractured surface; 

band strength determined; 

test csnditions; 

bearing mnufacturer, date of test. 

Absolute bond staength 

72 = ‘v’alue of the absolute bond 

strength determined graphically 

-Rehi = easured value in the range 

sf the relative bond strength 

Thickness of bearing metal layer 

Figure 4 - Princigle wrwe of the and strength as a func%ion of %he thkkness of ahe 
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