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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. Esch 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. 

Draft International Standards adopted by the technical committees are 
circulated to the member bodies for voting. Publication as an International 
Standard requires approval by at least 75 % of the member bodies casting 
a vote. 

International Standard ISO 4587 was prepared by Technical Committee 
lSO/TC 61, Plastics, Subcommittee SC 11, Products. 

This second edition cancels and replaces the first edition 
(ISO 4587:1979), which has been technically revised. 
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INTERNATIONAL STANDARD 0 ISO ISO 4587: 1995(E) 

Adhesives - Determination of tensile lap-shear 
strength of rigid-to-rigid bonded assemblies 

1 Scope 

This International Standard specifies a method for 
determining the tensile lap-shear strength of rigid-to- 
rigid bonded assemblies when tested using a stan- 
dard specimen and under specified conditions of 
preparation and testing. 

2 Normative references 

The following Standards contain provisions which, 
through reference in this text, constitute provisions 
of this International Standard. At the time of publi- 
cation, the editions indicated were valid. All Standards 
are subject to revision, and Parties to agreements 
based on this International Standard are encouraged 
to investigate the possibility of applying the most re- 
cent editions of the Standards indicated below. 
Members of IEC and ISO maintain registers of cur- 
rently valid International Standards. 

ISO 291: 1977, Plastics - Standard atmospheres for 
conditioning and testing. 

ISO 527-1:1993, Plastics - Determination of tensile 
properties - Part 1: General principles. 

ISO 4588: -‘1, Adhesives - Guidelines for the prep- 
aration of metal surfaces for adhesive bonding. 

ISO 10365:1992, Adhesives - Designation of main 
failure pa tterns. 

ISO 13895: -*), Adhesives - Guidelines for the sur- 
face prepara tion of plas tics. 

3 Principle 

The adhesive lap-shear bond strength is determined 
by stressing a Single-overlap joint between rigid ad- 
herends in shear by the application of a tensile forte 
parallel to the bond area and to the major axis of the 
specimen. 

NOTES 

1 Single-lap specimens are economical, practical and easy 
to make. They are the most widely used specimens for de- 
velopment, evaluation and comparative studies involving 
adhesives and bonded products, including manufacturing 
quality control. 

2 The strength values obtained from Single-lap specimens 
should not be used as allowable design-stress values for 
structural joints. 

4 Apparatus 

4.1 Testing machine, so selected that the rupture - 
of the specimen falls between IO % and 80 % of the 
full-scale capacity. The response time of the machine 
shall be short enough so as to enable the forte ap- 
plied at the time of rupture to be measured accu- 
rately. The recorded forte shall not differ from the 
true applied forte by more than 1 %. The machine 
shall be capable of maintaining the constant Speeds 
of testing specified in clause 7 (see ISO 527-1). lt 
shall be provided with a suitable pair of self-aligning 
grips to hold the specimen. The grips and attach- 
ments shall be so constructed that they will move into 
alignment with the specimen as soon as the load is 
applied, so that the long axis of the specimen will 
coincide with the direction of the applied forte 
through the centreline of the grip assembly. 

1) To be published. (Revision of ISO 4588:1989) 

2) To be published. 
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ISO 4587:1995(E) 0 ISO 

A machine which gives a constant rate of load appli- 
cation may be used. 

Grips that operate by bolting through the adherends 
shall be avoided since such grips give rise to undesir- 
able stress concentrations. 

5 Test specimens 

5.1 Test specimens shall conform to the shape, di- 
mensions and alignment of the adherends as shown 
in figure 1. The length of overlap shall be 
12,5 mm k 0,25 mm. The major axis of the speci- 
mens shall correspond to the rolling direction in the 
case of metal adherends. 

NOTES 

3 The choice of dimensions other than those shown in 
figure 1 would result in difficulties in the interpretation of 
results because direct comparison of the strengths of ad- 
hesive bonds would not be possible. 

4 The use of a jig for accurately locating 
bonding is strongly recommended. 

adherends during 

5.2 The test joints may be prepared either individu- 
ally or from slotted or unslotted Panels (see figure 1). 
In choosing the type of preparation, account shall also 
be taken of whether the test joint will be damaged 
by mechanical working, including overheating. Special 
care shall be taken in preparing individual specimens 
to ensure proper alignment and to ensure that bond 
thicknesses are as uniform and constant as possible. 

NOTE 5 A typical thickness is 0,2 mm. Thicknesses tan 
be controlled by adding a calibrated wire spacer or small 
glass spheres in the bond area. 

5.3 The adhered surface shall be properly treated to 
obtain an Optimum bond. Surface treatments shall be 
in accordance with manufacturer’s instructions or the 
appropriate International Standard (ISO 4588 or 
ISO 13895). The adhesive shall be applied and cured 
in accordance with the recommendations of the ad- 
hesive manufacturer or the applicable material stan- 
dard. The excess of adhesive squeezed out during the 
formation of the joint shall be removed immediately 
after assembling. 

For all adherends, the method used for 
aration shall be reported. 

5.5 The number of specimens will depend on the 
precision required, but reliance should not be placed 
on fewer than five observations. 

6 Conditioning 

The specimens shall be conditioned and tested in one 
of the Standard conditioning atmospheres specified in 
ISO 291. 

7 Procedure 

Locate the specimen symmetrically in the grips, with 
each grip 50 mm & 1 mm from the nearest edge of 
the overlap. A shim may be used in the grips so that 
the applied forte will be in the plane of the adhesive 
bond. 

Operate the machine at a constant test Speed so that 
the average joint will be broken in a period of 
65 s + 20 s. - 

If a machine working at constant rate of loading is 
used, apply the load at the rate of 8,3 MPa to 
9,7 MPa per minute. 

Record the highest forte during rupture as the break- 
ing forte for that specimen. 

Record the type of failure in accordance with 
ISO 10365. 

8 Expression of results 

Express the results of the tests as the arithmetic 
mean of the breaking forte, in newtons, or the 
breaking stress, in megapascals, of the valid speci- 
mens. The lap shear strength in megapascals is cal- 
culated by dividing the breaking forte, in newtons, by 
the shear area, in Square millimetres. 

9 Precision 

This test is widely used and accepted. However, the 
precision is not known because interlaboratory data 
are not available. 

10 Test report 

The test report shall include the following information: 
surface PreP- 

a) a reference to this International Standard; 

5.4 Measure the specimen dimensions to within 
+ 0,l mm. - 

b) all details necessary for identification of the ad- 
hesive tested, including type, Source, manufac- 
turer’s code number, batch or lot number, form; 

2 
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0 ISO ISO 4587:1995(E) 

c) all details necessary for identification of the ad- 
herends, including material thickness and surface 
preparation; 

d) a description of bonding process, including the 
method of application of the adhesive, the drying 
and precuring conditions (where applicable), the 
curing or setting time, and the temperature and 
pressure for curing or setting; 

e) the average thickness (as precisely as practical) 
of the adhesive layer after formation of the bond; 

f) a complete description of the specimens, includ- 
ing the dimensions and construction, the nominal 
overlap of the joint, whether the adherends were 
prepared individually or from Panels, if the adher- 
ends were prepared from Panels the number of 
Panels used and whether slotted or unslotted 

Panels were used, the procedure and conditions 
used to tut out the adherends, and the number 
of specimens tested; 

9) the conditioning Parameters 
the test atmosphere; 

Prior to testing, and 

h) the Speed of testing (or the rate of loading in the 
case of constant rate of loading machines); 

0 the breaking forte or breaking stress for each 
specimen, the arithmetic mean and the Standard 
deviation; 

j) the type of failure, recorded in accordance with 
ISO 10365; 

k) details of any deviations from the procedure 
specified and of any incidents that may have af- 
fected the results. 
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Dimensions in millimetres 

Standard test Panel 
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Figure 1 - Shape and dimensions of test Panels 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 4587:1995
https://standards.iteh.ai/catalog/standards/sist/367df3ca-b3a9-4aca-8bd1-

313542f66cf7/iso-4587-1995



This page intentionally left blank iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 4587:1995
https://standards.iteh.ai/catalog/standards/sist/367df3ca-b3a9-4aca-8bd1-

313542f66cf7/iso-4587-1995



ISO 4587:1995(E) 

ICS 83.180 
Descriptors: plastics, adhesives, adhesive bonded joints, tests, adhesion tests, tension tests, determination, shear strength. 
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