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Adhesives — Measurement of adhesion characteristics
by a three-point bending method

1 Scope

This Interpational Standard specifies a test method to determine the ability. of a cured adhesive |(if
necessary |with a primer) to adhere to a substrate with a certain surface finish, or which has been
subjected o a specific surface preparation, using the “three-point bending method”.

This standard is only applicable to quality assurance and only’ to substrates which are rigid |or
resistant enough to bending, such as steel or aluminium alleys. For other substrates, the thickngss
is adjusted to the modulus of elasticity or a suitable stiffener is used.

The adhepive is allowed to cure without the application of pressure in order to obtain jl:‘e
thickness needed to provide sufficient rigidity, otherwise a bonded reinforcing piece of the safne
material and the same thickness as the substrate is substituted for the block of adhesive.

This test method is not suitable for film adhesives.

2 Normative references

The following standards contain provisions which, through reference in this text, constitiite
provision$ of this\International Standard. At the time of publication, the editions indicated were
valid. All|standards are subject to revision, and parties to agreements based on this Internatiopal
Standard are-encouraged to investigate the possibility of applying the most recent editions of fhe
standards indicated below. Members of IEC and ISO maintain registers of currently valid
International Standards.

ISO 286-1:1988, ISO system of limits and fits - Part 1: Bases of tolerances, deviations and fits.
ISO 4588:1995, Adhesives - Guidelines for the surface preparation of metals.

ISO 9142:1990, Adhesives - Guide to the selection of standard laboratory ageing conditions for
testing bonded joints.
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ISO 10365:1992, Adhesives - Designation of main failure patterns.

ISO 13895:1996, Adhesives - Guidelines for the surface preparation of plastics.

3 Definition

For the purposes of this International Standard, the following definition applies:

interfaciallzone: The zone between the adhesive and subsiraie, adhesive and coafing or coafing
and substrdte, where the physical, chemical and mechanical properties are different from those ¢f
substrate, the adhesive or any coating applied before bonding (see figure 1).

Adhesive
Adhesive Interfacial zone Coating
>
Substrate Substrate

Figure 1 — Schematic diagram of test specimens
showing the interfacial region

4 Pringciple

A specimén consisting of a substrate at the centre of which a rectangular block of adhesive has
been moulded, thus giving a single substrate/interfacial zone/adhesive zone, is subjected fo
bending ($ee figure 2). The- force-deformation curve is recorded and, from this curve, the
maximum [force and maximuni specimen deformation are determined (these values correspond fo
the initiatipn of fracturej.ile. the moment when clear space is just visible between the adhesiye
and the substrate). They represent the adhesive power of the adhesive.

Notg 1 'The block of adhesive modifies the rigidity of the substrate in the area covered By
the Block. When the specimen is bent, therefore, a fracture is produced in the interfacipl
ZOD, ho—adaa o a a2 o ) RO JUpa alhiafl ac—q aa o ] g, -
perpendicular

t the plane of bonding.

Note 2 As a general rule, the adhesive will be sufficiently rigid for adhesion failure to
occur at the interfacial zone.
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a) Specimen before Loading c) No failure owing to excessive rigidity or
Inadequate strength of the substrate

b) Failure in the interfacial zone during the test d} No failure owing to inadequate rigidity of the adhesive

P =Force
d = Deformation

Figure 2 — Principle of the test

5 Apparatus
S{1 Specimen preparation device (see figure 3), consisting of the following three elements:

- |located underneath, an aljuminium alloy plate (see figure 4) with substrate seatings [positioned
af regular intervals;

- |in the centre, a silicone rubber mould (see figure 5) containing adhesive-moulding cells, of
djmensions equalto those required for the blocks of adhesive, above the substrate sdatings and
obtained front.a-niegative mould,;

- [on tops-ati aluminium alloy securing plate (see figure 6), with cutouts above the cells to allow
tHem+to'be filled.

The whole assembly is held together by bolting the lower plate to the securing plate, thus
ensuring that the silicone rubber mould fits tightly against the lengths of substrate.

5.2 Syringe, graduated in 1/100ths of a cubic centimetre, or some other suitable device capable
of placing a constant amount of adhesive in each cell.

5.3 Bending machine, capable of fracturing the specimen at between 10% and 80% of the
full-scale reading of the force-indicating instrument. The rate of displacement of the moving
head shall be 0,5 mm/min +/- 0,001 mm/min.
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1 Securing bolts (20)
2 Securing plate
3 Adhesive

4 Substrates
5 Lower plate
6 Silicone rubber mould

Figure 3 — Specimen preparation device

©1S0


https://standardsiso.com/api/?name=46df53f5af43c282f130f3fc703036ac

©1SO ISO 14679:1997(E)

Dimensions in millimetres

Standard tolerance grade 7 (IT7) as defined in ISO 286-1.

Figure 4 — Lower plate

6'6lL Z2'0L|8'6|20L|86|20L|86|20L|B6|Z0L|86|Z0L|86|20L|8BG|ZOL 6'6l
o~
Q' o S
X
o
~N '
;
o ! é | ‘é e §
2 _\?(. b lol - -
= i ﬁ i N
o — ;
! | \
~ ‘ I w
2 | ‘ S
: N
o 4 l
g e o - o S
2 . . S
i l i i N
S — ’ l
! N
3 | | g | §
| | \
° T l
| i | N
© é_ ; ' ; N
2 ftel - © o -
. P . 3
- T | ’
i \
= } | o
: N
o g |
| .
\
. 5 ' | b D
S —0- - € =
o
~ N\
oL S'ZY XA} S'ZY Sy
06l



https://standardsiso.com/api/?name=46df53f5af43c282f130f3fc703036ac

ISO 14679:1997(E) ©1S0

Dimensions in millimetres
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Standard tolerance grade 7 (IT7) as defined in ISO 286-1.

Figure 5 — Silicone rubber mould
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Dimensions in millimetres
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Standard tolerance grade 7 (IT7) as defined in ISO 286-1.

Figure 6 — Securing plate


https://standardsiso.com/api/?name=46df53f5af43c282f130f3fc703036ac

ISO 14679:1997(E)

5.4 Test rack (see figure 7), comprising two rigid support bars and a central load-application
bar, disposed symmetrically so that the specimen can be centered perpendicular to the line of
displacement of the load-application bar. The support bars shall be 6 mm in diameter and
positioned 33 mm apart. The load-application bar shall have a diameter of 12 mm. The lengths of

all three bars shall be over 15 mm.

@ 12 0,05

Dimensions in millimetres

|

\

N/

@ 60,05

5.5 Measurement equipment, capable of measuring the force aeting on the specimen with an
accuracy of 1% and the deformation of the specimen with an accuracy of 0,001 mm.

6 Specimens (see figure 8)

6.1 Dimensions

Each specimen shall comprise a substrate measuring (50 +/- 0,1) mm x (10 +/- 0,1) mm x (e +{-
0,02) mm (see note 3), die-stamped inxone piece or cut by some other means affording adequaf
precision gnd surface evenness, plus’ a block of adhesive moulded on to the centre of eac
substrate and measuring (25 +/+0,05) mm x (5 +/- 0,05) mm x (4 +/- 0,1) mm.

Note|3 The substrate“thickness e will depend on the type of adhesive used and on i

shrinkage, viscosify, etc.

CP 33 +0,05

Figure 7 — Test rack
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Dimensions in millimetrd

[¢]

h

w

25
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\— Adhesive

e = Thickness of substrate

Figure 8 — Specimen
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6.2 Substrate material
The substrate shall be made of steel or aluminium alloy sheet.

Note 4 Suitable lengths of substrate may be made from 1-mm-thick type XC 18 or E 24
steel sheet, quality 1 or 2, or from 1,5-mm-thick type 2024 (AU 4 G 1 A 5 T 3) aluminium
alloy sheet.

Other materials may be used, providing the thickness of the substrate is adjusted as a function of
the modulus of elasticity of the material or the substrate is bonded to a suitable stiffener before

t ting
Sdzzsy oy

6{3 Preparation of substrate surface before bonding

The surface of the substrate on to which the block of adhesive is to be moulded shall be prepared
i) accordance with ISO 4588 for metal substrates or ISO 13895 for plastics, or as spedified in the
r¢ferring standard.

6(4 Preparation of specimens

Perform the operations described in 6.4.1 and 6.4.2 at 23)°C +/- 2 °C and (50 +/- 5)| % relative
hpmidity.

6/4.1 Inserting the substrates

Fpllowing surface preparation, place the substrates on the seatings on the lower plafe with the
prepared side facing upwards. Place the silicone rubber mould on top of this assembly| and screw
itldown tight with the securing plate. Make sure that the cells do not suffer from deformation.

6/4.2 Inserting the adhesive

Using the syringe or otherSuitable device, introduce 0,5 cm? of adhesive into each ¢ell, taking
care that the adhesive makes complete contact with the substrate and the walls of the jmould and
that no air bubbles are-occluded in the adhesive.

6/4.3 Curing

Allow the adhesive to cure in accordance with the instructions provided by the supplier of the
adlhesive:

6/4.4_ Opening the mould

Remove the bolts from the lower plate and the securing plate and extract the specimens from the
silicone rubber mould, pressing gently on the blocks of adhesive so as not to damage the
interfacial zone.

6.4.5 Conditioning

Store the specimens for a minimum of 24 h at 23 °C +/- 2 °C and (50 +/- 5) % relative humidity
before testing. Perform the test under the same conditions.

Any ageing carried out on the specimens before testing shall be in accordance with ISO 9142.
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7 Procedure

Verify the dimensions of the specimens. Place a specimen on the support bars of the test rack,
place the load-application bar carefully on the specimen and start the machine so that the load-
application bar descends at a rate of 0,5 mm/min +/- 0,001 mm/min.

Record the force-displacement curve up to and beyond fracture.
Note the type of fracture propagation (slow or fast, continuous or intermittent).

In addition, observe and record the specimen failure pattern in accordance with ISO 10365,
noting in addition the precise position of initiation of the fracture and the method of examination
used (naked eye, magnifying glass, optical microscope, scanning electron microscope, etc,).

Test at least six specimens.

After each geries of tests, carry out the test on an unbonded specimen (substrate.orly) which hal
been subjedted to the same surface preparation procedure.

2]

8 Expression of results

From each| of the force-displacement curves recorded (see figure 9), extract and note th
following ipformation:

Y

Force, P

Bonded specimen

-
P
-’
-

== =
Y =

h\

Substrate onl y

d nax Deformation, d
Key
1 Maximum slope 4 Fracture propagation
2 Maximum force 5 Area enclosed between curves for
3 Maximum deformation bonded specimen and substrate only

Figure 9 — Force-deformation curve
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