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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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Paints and varnishes — Test method for evaluation of
adhesion of elastic adhesives on coatings by peel test,

peel strength test and tensile lap-shear strength test with
additional stress by condensation test or cataplasm storage
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ISO 1
and 1

ISO 4

ISO 4
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ISO 1

ISO
meta

DIN

Normative references

17872, Pqints and varnishes — Guidelines for the introduction of scribe marks through

fcope

document specifies three methods for testing the peel adhesion, peel strength.-and
- strength in order to evaluate the adhesive bond as well as the type, location” and
res of elastic adhesives on coatings. These methods are used, for example, for. testing t
respect to the bond of panes or built-on parts, such as plastic covers, spoilers, instry
s, headlights, with coatings for automobile construction. The two methods of climatic
mens described herein are the condensation test and cataplasm storage.

document does not specify requirements for adhesives and coatings.
The peel strength test (method B) for rigid car body constfugtion adhesives is described i

ensile lap-shear strength test (method C) for rigid car body construction adhesives is describe
g of rigid car body construction adhesives is generally conducted on small joint thicknesses, i

following documents are referred to in thetext in such a way that some or all of t
[itutes requirements of this document(¥For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

270, Paints and varnishes and their raw materials — Temperatures and humidities for
esting

618, Paints and varnishes'= Terms and definitions

270-2, Paints and vatnishes — Determination of resistance to humidity — Part 2: Cond
et exposure with heated water reservoir)

0365, Adhesives~— Designation of main failure patterns

llic parels for corrosion testing

tensile lap-
structure of
he assembly
iment panel
exposure of

n ISO 8510-2.
d in EN 1465.
e. <1 mm.

heir content
applies. For
hts) applies.

conditioning

ensation (in-

coatings on

b5997, Solvents for paints and varnishes — Deionized water — Requirements and method

s of test

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4618 and the following apply.

[SO and IEC maintain terminological databases for use in standardization at the following addresses:

I

I
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EC Electropedia: available at http://www.electropedia.org/
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3.1
adhesive

:2019(E)

non-metallic substance capable of joining materials by surface bonding (adhesion), where the bond
possessing adequate internal strength for force transmission

3.2
adherend

body that is,

or is intended to be, held to another body

Note 1 to entry: “Adherend” is a narrower term than “substrate”.

[SOURCE: I

0472:2013,2 13]

3.3

tensile lap-
stressing in
tensile force

3.4

cohesion falilure

cohesive fai
failure of an|

[SOURCE: IS

3.5
adhesion f4
adhesive fai
failure of an
interface

[SOURCE: IS

4 Princi

4.1 Adhe

It describes
i.e.visual, ey

The adhesiv
coating usin
pattern.

4.2 Adhe

shear strength
shear of an overlap specimen between rigid adherends (3.2) by applying to theyadhere
which is parallel to the bond area and to the major axis of the specimen

ure
adhesive bond within the body of the adhesive (3.1), i.e. not at the interface

0 472:2013, 2.159]

ilure
jure
adhesive bond in such a way that the separation appears to be at the adhesive/adhe

0 472:2013, 2.30]

ple

sive strength test method A — Peel adhesion

the peel adhesion test of adhesives on coatings. This method is suitable where a qualit
raluation of an adhesive’s behaviour is sufficient or when testing large and voluminous f

e is applied toithe test panel in form of a (round or triangular) bead, dried and peeled o
g a cutter knife and, if required, pliers. This is followed by a visual evaluation of the fa

hds a

rend

htive,
arts.

if the
ilure

sive'strength test method B — Peel strength

It describes the adhesive strength testing of adhesives by determination of the peel force. This method
enhances the range of results obtained using method A by additional quantitative measurement values

and enables

a statement as to which forces are transmitted to the adherend.

The adhesive is applied to the test panel to be bonded in form of a (round or triangular) bead, pressed
to the required thickness using a suitable thin plate and cured. A tensile force is applied to the plate
thereby peeling it off the bond in a defined angle. The reported result is the maximum force measured
for each bond width (see Figure 20).
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It describes the adhesive strength testing of adhesives on coatings by determination of the tensile lap-
shear strength. This method yields both qualitative and quantitative results. It is suitable for testing
complete bonded assemblies as later used in practice. This also includes the use of original adherends.

The tensile lap-shear strength of overlap specimens is determined by stressing in shear of an overlap
joint between rigid adherends by applying to the adherends a tensile force which is parallel to the bond
area and to the major axis of the specimen. The reported result is the maximum force or maximum
tensile shear stress measured for each bond width.

4.4

Aftel

Bor

Conduction of the test

5 Apparatus and test media

Normal laboratory equipment together with the following.

5.1

5.1.1

a thi
appr

pane

Spec

5.1.2

Adhesive strength test method A — Peel adhesion

5.1.3 Application gun, for applying the adhesive.

5.1.4 Doctor blade, for forming the adhesive beads (see Figure 1).

men preparation, coating and drying/curing shall be indicated in the test report.

complete curing of the adhesive, testing is conducted according to adhesive strength test method A,
C, either immediately or following subsequent climatic exposure (exposure method 1 of 2).

Test panel, e.g. coated plates having dimensions-ef approximately 200 mm x 100 mm and
ckness of 0,7 mm to 1,2 mm or coated plastic or coated glass (float glass) having a fthickness of
pximately 4 mm. The thickness shall be sufficient“o prevent deformation or fracturg of the test
| in combination with the specimen grip under_the expected tensile load when peeling qff the bead.

Adhesive, as agreed between theinterested parties, supplied in a commercially available can.

Dimensions in millimetres

22 11 25 1l

Figure 1 — Example for doctor blade design

5.1.5 Vapour barrier, e.g. strips of PE film or siliconized paper, e.g. baking paper, having dimensions

of ap

© ISO

proximately 200 mm x 25 mm and a thickness of about 0,1 mm.

2019 - All rights reserved


https://standardsiso.com/api/?name=3c304b9d42c55ca23e4c1dfca9e57a02

ISO 22970

:2019(E)

5.1.6 Spacer, according to the agreed bond thickness.

5.1.7 Cutter knife, which shall be in accordance with ISO 17872, designed as agreed between the
interested parties.

5.1.8 Commercially available adhesive tape, approximately 20 mm wide.

5.1.9 Pliers, designed as agreed between the interested parties, e.g. needle-nose pliers.

5.2 Adhe

sive strength test method B — Peel strength

5.2.1 Test
of 0,7 mm
combinatioif

Specimen p1

5.2.2 Adhesive, as agreed between the interested parties, supplied in a commercially available can.

5.2.3 App

5.2.4 Strij
70 mm x 10

5.2.5 Peel
to the adh
25 mm x 25

5.2.6 Spa

5.2.7 Ten
e.g. 10 kN.

The respon

accuracy when measuring the'force at failure. The recorded force shall not deviate from the act

required fo
force increa
the specime
the specime
with the dix
moment. Gr

lication gun, for applying the adhesive.

panel, e.g. coated plates having dimensions of at least 250 mm x 70 mm and, 4 thicl
o 1,2 mm. The thickness shall be sufficient to prevent deformation of the-test par
with the specimen holder under the expected tensile load when peeling offthe’bead.

eparation, coating and drying/curing shall be indicated in the test rep6rt:

bs of PE film or siliconized paper, e.g. baking papershaving dimensions of approxim
D mm and a thickness of about 0,1 mm.

ing plate, just thick enough to enable transmission of the expected tensile fi
bsive while allowing bending without usiig excessive force, e.g. aluminium Al
D mm x 0,5 mm.

fer, according to the agreed bond_thiekness.

sile testing machine, having a nominal load suitable for the respective adhesive |

ce by more thanD%. The testing machine shall be capable of applying the required t¢
sing at a steady-rate. It shall be provided with a pair of suitable self-aligning grips to
n. The grips-and attachments shall be constructed such as to move into alignment
n as soon.as the force is applied, so that the longitudinal axis of the specimen will coi
ection,.of the required force through the centre line of the grip assembly to avoid ber
ips”that operate by bolting through the adherends shall not be used since tearing g

(ness
el in

ately

brees
D50P,

ond,

e time of the testifig) machine shall be sufficiently short to prevent influences on the

ually
nsile
hold
with
hcide
1ding
f the

5 isto be expected

bolting hole

5.3 Adhe

sive strength test method C — Tensile lap-shear strength

5.3.1 Test panel, e.g. coated plates having dimensions of at least 75 mm x 25 mm and a thickness
of 0,7 mm to 1,2 mm or coated plastic or coated glass (float glass) having a thickness of approximately
6 mm. The test panel strength shall be sufficient to enable transmission of the occurring tensile forces to

the bond.

Specimen preparation, coating and drying/curing shall be indicated in the test report.

5.3.2 Adhesive, as agreed between the interested parties, supplied in a commercially available can.

© ISO 2019 - All rights reserved
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5.3.3 Application gun, for applying the adhesive.

5.3.4 Jig, for accurately locating adherends during bonding.

0:2019(E)

5.3.5 Spacer, according to the agreed bond thickness or bonding frame with non-adhesive film or

coating.

5.3.6 Tensile testing machine, having a nominal load suitable for the respective adhesive bond,

e.g. 10 kN.

The e ~ s ~ g TITaciine . ~ TOT —re
accuracy when measuring the force at failure. The recorded force shall not deviate fnom
requjred force by more than 1 %. The testing machine shall be capable of applying thereq
forcd increasing at a steady rate. It shall be provided with a pair of suitable self-aligning g
the gpecimen. The grips and attachments shall be constructed such as to moye into alig
the specimen as soon as the force is applied, so that the longitudinal axis of the-specimen y
with|the direction of the required force through the centre line of the grip assembly to av
moment. Grips that operate by bolting through the adherends shall net-be used since te
boltipg holes is to be expected.

5.4 | Exposure method 1 — Condensation atmospherewith constant humidity

5.4.1
accoy

Apparatus for testing in a condensation atmesphere with constant humidity
‘dance with ISO 6270-2.

5.5 | Exposure method 2 — Cataplasm storage

5.5.1
temp

Laboratory drying chamber, capable of maintaining the test temperature withi
eratures up to 150 °C). A laboratory drying chamber with technical ventilation shall be

5.5.21 Freezer, adjustable to (-20 + 2) °C.

5.5.3 Aluminium foil, commercial quality.

5.5.4 Plastic bag made of polyethylene, at least 0,22 mm thick, heat resistant and
thermally sealable witlvan appropriate sealing device.

5.5.5
cond

Deionized water, which shall be in accordance with DIN 55997, but with
juctivity'ef20 puS/cm.

ces on the
he actually
ired tensile
rips to hold
nment with

will coincide

oid bending

aring of the

¥ shall be in

n +2 °C (for
used.

sealable or

h maximum

5.5.4 CPurified absorbent cotton, single layer, rectangular, pH neutral.

6 Sequence of adhesive strength tests A, B and C

Table 1 gives an overview over the sequence of adhesive strength tests A, B and C.
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Table 1 — Sequence of adhesive strength tests A, B and C

Process step Method A: Method B: Method C:
Peel adhesion Peel strength Tensile lap-shear
strength
Preparation of test panels according to 7.1

Preparation

of specimens according to 7.2 according to 7.3 according to 7.4

Curing of applied adhesive

according to 8.1

Determination of reference values

according to 8.2

Exposure according to 8.3
Conditioning of test panels according to 8.3
Test procedyre according to 9.1 according to 9.2 accordingto'9.3
Expression qf results according to 10.1 according to 10.2 accordingto 103

7 Prepa

ration of specimens

7.1 Preparation of test panels

Pretreat thq
solvent and

Store the cg
accordance
shall be indj

NOTE The adhesive strength of the adhesive can depend(@n this time span.

Temper the

7.2 Adhe

b substrate to be bonde
apply activator/primer, i

d as agreed between the interestéd parties (clean with suitable
f applicable).

ated test panels (5.1.1, 5.2.1 or 5.3.1) at (23 + 2) °C.and (50 + 5) % relative humidity in

with ISO 3270. The time
cated in the test report.

hdhesive as indicated by

7.2.1 Bead shape

Cut the noz7
bead), for e

A

sive strength test method A =~ Peel adhesion

between completion of the coating and application of the adhgsive

the manufactuter.

le to the base and heightof the bead according to the agreed bead shape (round or triangular
ample as shown inEigures 2 and 3.

Dimensions in millimetres

8+ 2

a) Cross section

W
&

b) Cutnozzle tip
(lateral view)

Figure 2 — Round bead

© ISO 2019 - All rights reserved
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Dimensions in millimetres

|
|
S |
4 =
+1
8+ 2 | o~
8+ 2
a) Cross section b) Cut nozzle tip
(front view)

Figure 3 — Triangular bead

For the purpose of paired measurement, apply 2 beads of the appropriately tempered adhegive parallel
to e:rh other to the test panel prepared in accordance with 7.¥
I

Usudlly, exposures are conducted simultaneously, i.e. oné.reference test on one pair of bedds and only
one ¢xposure each.

For dlastic bonds, e.g. of windscreens where a clearance of approximately 5 mm is requirgd, a typical
bead|geometry may be as follows:

Bead length approximately 180 mm
Bead base (8 £ 2) mun
Bead height (A2% 2) mm

Wheh combining several ageing tests on one pair of beads (sequential testing), the sequence, conditions
and gonditioning between-the individual exposures shall be specified for each ageing test. The bead
shalllbe long enough toprovide a length of about 5 cm for reference purposes and for each fest.

7.2.1 Application of the adhesive bead

7.2.2.1 Application to the coating, curing without pressing

Thismeéthod allows quick execution (“screening”) by applying round beads directly to the foating thus
causing them to cure faster due to the lack of a vapour barrier. Testing may also be conducted on uneven
surfaces of original parts.

Following cleaning and application of the pretreatment layer, adhesive tape may be applied to one of
the shorter sides of the test panel. This will later facilitate initial lifting of the adhesive bead. As an
alternative, the bead may initially be cut to peel it off the coating.

During bead application, the nozzle tip shall be placed carefully on the substrate without damaging
the surface. If damage cannot be excluded, application is done near to the surface without touching it.
For this purpose, the drawing speed of the application gun and the adhesive discharge rate shall be
coordinated such as to neither stretch nor compress the adhesive in order to ensure a uniformly good
contact with the substrate surface.

© IS0 2019 - All rights reserved 7
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As an alternative, beads of any geometry may be applied to test areas defined by taping; excess material
may be removed by means of a shaping doctor blade. See Figure 4.

Dimensions in millimetres

émmrﬂ 1

Key
1  one strip
2 three str]
3 adhesive

of adhesive tape
ps of adhesive tape
bead

Figure 4 — Application of two adhesive beads directly to the coating

7.2.2.2 Application to the coatingincluding pressing

The advant
ensures gog

hge of applying the-adhesive bead directly to the coating including pressing is that
d contact of thé-adhesive with the surface. This is the method most commonly use

laboratoried
curing will

. This specimen’ preparation simulates the curing process under real conditions w
ccur fromwo sides. A typical example is the bonding of panes.

Following the cleanihg and the application of the pretreatment layer, adhesive tape may be appli
one of the shorter'sides of the test panel. This will later facilitate initial lifting of the adhesive bea
an alternatiyé,the bead may initially be cut to peel it off the coating.

this
d by
there

ed to
d. As

During bead application, the nozzle tip shall be placed carefully on the substrate without damaging
the surface. If damage cannot be excluded, application is done near to the surface without touching it.
For this purpose, the drawing speed of the application gun and the adhesive discharge rate shall be
coordinated such as to neither stretch nor compress the adhesive in order to ensure a uniformly good
contact with the substrate surface.

Immediately after placing the spacers (5.1.6) and applying the vapour barrier (5.1.5), press the adhesive
bead to the coating by means of a rigid contact aid in order to produce a bond thickness of (5 * 1) mm
(see Figure 5 and Figure 6).
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substrate
activator + primer

1
2
3 adhesive tape
4  ddhesive bead

Figure 5 — Application and pressing of the adhesive bead to the test panel(top view)

Dimensions jn millimetres

Key
lest panel/adherend
pressing

yapour barrier
dpacer

dhesive bead

glass plate

during

O N O Ul W DN
o)

lemoval of vapour barrier
Figure 6.=)Pressing of the adhesive bead to the test panel (front view)

After the prescribéd curing time of the adhesive, remove the vapour barrier from the beadsg.

7.2.2.3 Application to the vapour barrier including pressing

Unildteral application of the adhesive to the substrate surface is, due to process related feasons, not
always Tollowed by immediate bonding with the second adherend. Consequently, the adhesive will be
exposed to ambient conditions for some time and start to cure which is why it is tested for its open time
behaviour. The open time is the maximum permissible time between application and bonding.

During bead application, the nozzle tip shall be placed carefully on the substrate without damaging
the surface. If damage cannot be excluded, application is done near to the surface without touching it.
For this purpose, the drawing speed of the application gun and the adhesive discharge rate shall be
coordinated such as to neither stretch nor compress the adhesive in order to ensure a uniformly good
contact with the substrate surface.

Following the cleaning and the application of the pretreatment layer, adhesive tape may be applied to
one of the shorter sides of the test panel. This will later facilitate initial lifting of the adhesive bead. As
an alternative, the bead may initially be cut to peel it off the coating.

© IS0 2019 - All rights reserved 9
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The beads are applied separately to the vapour barrier and, following the specified open time at defined

climatic con

ditions, pressed to the coating by means of a rigid contact aid (see Figure 7).

4

1 3

Key
1  PE film/baking paper
2 adhesivelbead
3  spacer
4  pressing

Figure 7 — Transfer and pressing of the adhesive bead to the-test surface (front view)
The bead application method and, if applicable, the open time.gonditions shall be indicated in the

testreport.

7.3 Adhe

Prepare at1

Following tH
be entirely 1

Apply abea

During bead
surface. If d
this purposs
such as to aj

Press the be
purpose, thq
excess of ad

For elastic b

sive strength test method B — Peel strength
past three bonded test panels/adherends-for each test.

e cleaning and the application of the"pretreatment layer, the front part of the adherend
hasked (see Figure 8 and Figure 9).,This will later facilitate initial lifting of the adhesive

l of appropriately tempered.adhesive to the accordingly prepared adherend.

hmage cannot be excluded, application is done near to the surface without touching i

pply a sufficient.amount of adhesive.

ad to the desired thickness by using the peeling plate conditioned according to 7.1. Fo
b amount of'the previously applied adhesive should have been chosen such as to ensu

, the drawing speed’of the application gun and the adhesive discharge rate shall be red

hesive ‘on each side of the test panel/adherend. Remove the excess by means of a spatu

ohding, e.g. of windscreens where a clearance of approximately 5 mm is required, a ty

shall
area.

application, the nozzle(tip shall be placed carefully on the substrate without damaginig the

. For
uced

" this
re an
la.

pical

specimen geometry may be as follows:

Bead length min 200 mm
Width of peeling plate and applied adhesive (25 * 2) mm
Bond thickness (5+x1) mm

When combining several ageing tests on one pair of beads (sequential testing), the sequence, the
conditions and the conditioning between the individual exposures shall be specified for each ageing
test. The bead shall be long enough to provide a length of about 5 cm for reference purposes and for
each test.

10 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=3c304b9d42c55ca23e4c1dfca9e57a02

IS0 22970:2019(E)

In order to ensure complete curing, the curing time for this specimen geometry is approximately
14 days at (23 + 2) °Cand (50 £ 5) % relative humidity in accordance with ISO 3270.

For the peel strength specimen assembly see Figure 8 and Figure 9.

Dimensions in millimetres

1 2 3 4
X 5
150
250
Key
1  PE film/baking paper
2 peeling plate
3 {ctivator/primer
4  ddhesive
5 st panel/adherend
Figure 8 — Peel strength specimen assembly (lateral view)
Dimensions in millimetres
3 4
L
%
LN [=]
N~
Key
1  PE film/baking paper
2 peeling plate
3 {ctivator/primer
4 test panel/adherend
Figure 9 — Peel strength specimen assembly (top view)

7.4 Adhesive strength test method C — Tensile lap-shear strength
Prepare at least three bonded test panels/adherends for each test.
The lower and the upper adherend equal two coated test panels prepared according to 7.1.

For elastic bonding, e.g. of windscreens where a clearance of approximately 5 mm is required, a typical
test panel geometry may be as follows:
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Specimen length min 75 mm
Specimen width (25+1) mm
Overlap (12 +£1) mm
Bond thickness (5+1) mm

Figure 10 shows the assembly of bonded adherends.

3 1
2 ) ;
°
= 2
1
Key
1 substratg
2 coating
3 adhesive
4 Dbond thitkness
5 overlap qrea

Figure 10 — Assembly of bonded adherends

Apply a sufficient, i.e. slightly excessive, amount of-appropriately tempered adhesive to a coated test
panel prepared according to 7.1. Press the bonding surface using a second coated test panel yhile

observing the defined overlap area and the bend'thickness. Dimensions shall be kept constant dltring
bonding in qrder to obtain comparable measurement values. In addition, carefully ensuring the co

rect

alignment df parts is essential. Reproducibility of specimen preparation is best achieved by usjng a
bonding frame (see Figure 11); alternatively, it is also permissible to only use spacers (see Figure 12

and Figure 13).

Fix the adhdrends, e.g. by means efadhesive tape or clamps, and remove excess adhesive with a sp3atula.

NOTE When using a bonding frame, several adherends can be prepared simultaneously.

12
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\
7 6 2

a) Lateral view

7 4
/ A S
// ‘/ .

~—| _/V\_/’\_/—\_/—\__L—‘—\NJ—_,—\—’

b) Top view
Key
dubstrate
¢oating
ddhesive
on-adherent film {(not required where the bonding frame is made of a non-adherent material (e|g. PTFE))
;inng element,
pacer

O N O Ul D W N

Bondingframe
tlestpanels/adherends

Figure 11 — Assembly of specimens in the bonding frame

Where a bonding frame is not available or specimens have edge properties which are expected to affect
the measurement result (e.g. due to the physically induced beading at the edge of lacquered test panels
or to coatings damaged during cutting of specimens), the method with two spacers shall be preferred
(see Figure 12). This enables placing the bond in the centre of the substrate.

Spacers shall not bond with the adhesive and are usually removed prior to tensile lap-shear strength
testing. If the spacers are not removed, their influence on the measurement shall be taken into account.
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substrate

coating

adhesive

overlap qrea

spacer

For specime
result, a metf

arenottob
bonding fra

substrat

adhesive

1
2
3
4  joint thidkness
5
6

me is required.

Higure 12 — Assembly of bonded adherends with two spacers‘(lateral view)

ns where the edge properties of only one adherend are expected to affect the measure
hod with one spacer should be used (see Figure 13). Such/influences due to edge propd
e expected in case of specimens made from, for example, glass or ceramics. In this cg

6

o

PN

e and coating withoutinfluence on the edge properties

joint thidkness

spacer
substrat

bonding

1
2
3
4  overlap qrea
5
6
7

e and'coating with influence on the edge properties

ment
rties
1se, a

TAINE Made (TOM Non-adesive materiat (e.g- PTFE)

Figure 13 — Assembly of bonded adherends with one spacer (lateral view)

8 Curing and exposure of specimens with applied adhesive

8.1 Curing

The adhesive shall be cured for the subsequent exposure methods and the test procedure.

In most cases it will be sufficient to cure the adhesive for 7 days at (23 + 2) °C and (50 = 5) % relative
humidity according to ISO 3270.

14
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Reference value determination

Immediately after curing is completed and without prior ageing of the specimens, determine the
reference values for peel adhesion, peel strength and tensile lap-shear strength in accordance with 9.1,
9.2 and 9.3, as applicable.

8.3

Exposure methods

8.3.1 Exposure method 1 — Condensation atmosphere with constant humidity

Cond
of (5
until
test 1

Subs

8.3.2

Stord
a spe
12 ti
awa
at (7
Cond
of (5
until
test |

Subs

9

9.1

Lift 1

nsation conditions at a temperature of (40 + 3) °C and a relative humidity of aboy
y'S.

ition the exposed specimens prior to testing at a temperature of (23 + 2) °C and a relati
D + 5) % in accordance with ISO 3270 for 24 h. If bond regeneration is not possible,
cooling to standard temperature (23 + 2) °C has occurred. This durationlshall be ind
eport.

bquently, conduct testing as indicated in 9.1, 9.2 and 9.3, as applicable.

Exposure method 2 — Cataplasm storage

the specimens in an enclosed moist atmosphere in combination with temperature cy
cimen in a piece of cotton fabric which has been wetted with a volume of deionized wz:
mes its mass, wrap with aluminium foil and placethe packet in a polyethylene bag. Clo
ferproof seal. Wetting of the specimen shall be ensured throughout the test duration. §
D + 2) °C for 7 days and then at (-20 + 2) °C.fei*16 h.

ition the exposed specimens prior to testing at a temperature of (23 + 2) °C and a relati
D + 5) % in accordance with ISO 3270 for 24 h. If bond regeneration is not possible,
cooling to standard temperature(23 + 2) °C has occurred. This duration shall be ind
eport.

equently, conduct testing asindicated in 9.1, 9.2 and 9.3, as applicable.

Test procedure

Adhesive strength test method A — Peel adhesion

he adhesivé bead off the adhesive tape, if required, by using pliers. Where the adhes

applied witheut the use of adhesive tape, cut into the adhesive bead directly at the coating

(see]

Figure 14).

yecimens to
t 100 % for

ve humidity
vait at least
cated in the

rcling: Wrap
iter equal to
be the bag to
tore the bag

ve humidity
wait at least
cated in the

ve has been
surface first
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Key
1  substrate
2 coating
3 adhesive
4 cut, adhgsive tape
Figure 14 — Preparation of peel test specimen
Due to the elasticity of the adhesive, the peeling angle shall be between 75° and-160° as agreed bet)
the interested parties. When selecting the peeling angle, care shall be takenthat sufficient for
applied to the bead to effect clearly visible tearing of the adhesive. The free €nd of the bead shall be

under tensi
agreed angl
up the adhg
bead with a
an angle of g
cut through
shall be avg
down to thg
released by

When using
The peeling

bn, if necessary, by using pliers (5.1.9) and peeled off the sabstrate while maintainin
e (see Figure 15) or, in case of highly elastic adhesives, peeling shall be conducted by cq
sive (see Figure 16). If tearing of the adhesive occursiduring the peeling process, cu
cutter (5.1.7) in regular intervals depending on the‘élasticity of the respective adhesi
bout 45° in the peeling direction. When testing théZadhesion of the adhesive on the coa
the adhesive beads down to the coating surface: When doing this, damage of the su
ided. When testing the entire adhesive bondythe cuts shall run through the coating
substrate. This process shall be repeated\until a test segment of at least 50 mm leng
peeling.

steel plates as substrates, a magnetized clamping device should be used.

angle shall be indicated in the test report.

veen
ce is
kept
o the
iling
t the
ve at
ting,
rface
r and
th is
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Key

q

N O U W
o

ubstrate

oating

ddhesive bead

ddhesive residues

1

uts

eeling force
eeling angle, 75° to 160°

Figure 15 — Peel adhesion testing by manual pulling

1 2

Key

1 plier tips

2
q

utter

utting angle, about 45°

Figure 16 — Peel adhesion testing by coiling with pliers

9.2 Adhesive strength test method B — Peel strength

Mount the adherend in the tensile test machine such as to prevent deformation under tension. Then lift
the pressed bead carefully off the PE film or the siliconized paper, as applicable, bend the adhesive bond
backwards using a peeling plate and fix it. Now pull the bond with uniform tension thereby peeling it off
in an angle of 180°, if not agreed otherwise (see Figure 17). (Recommended pulling speed: 30 mm/min)
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Key
1 fixing by means of clamping device
2 adherend
3  peeling plate
4  positioning of pulling device
5 adhesive
Figure 17 — Peel strength specimen assembly (top view)
9.3 Adhesive strength test method C — Tensile lap-shear strength
Place the adherend symmetrically in the grips. Ensure that each grip is located (50 + 1) mm frorh the
nearest edge of the overlap. If necessary, a shim may be used in:the grips to ensure that the fogce is
applied in the plane of the adhesive bond (see Figure 18).
During tensjle lap-shear strength testing, ensure that the load applied to the specimen is increaseg at a
constant rafle. This rate shall be selected such as to breakthe specimen within (65 + 20) s. The rate(shall
be agreed and indicated in the test report.
Key
1  substratg
2 coating
3 adhesive
4  tensile fqrce
Figure 18 1—Deformation within the adhesive layer of a unilaterally overlapping adhesive hond

10 Expression of results

10.1 Adhesive strength test method A — Peel adhesion

Evaluate the ratio between those areas with cohesion failure in the adhesive and those with adhesion
failure after peeling off the bead. Cohesion failure in the adhesive alone indicates a very good adhesive
strength. The peel adhesion is evaluated by visually assessing the ratio between the adhesive and
the cohesive fractions of the bonded area’s failure pattern. Figures to facilitate designation of failure
behaviour can be found in ISO 10365. Occurrence of a failure with a previously defined surface area
within the coating system renders the test run invalid. This result shall be indicated in the test report
together with the main plane of separation.
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