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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-governm
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Introduction

Prior to the first edition of this International Standard in 1993, a similar test method to that specified here,
using an expoxy adhesive and metal adherent-plates had been in use in the leather trade for many years, but
was never declared an official method by IULTCS or ISO. The adhesive frequently penetrates thin finish films,
thus increasing the adhesion value unrealistically, and it is usually not possible to measure wet adhesion, as
there _is i ici ' i ini ith i ici esion to the
adhegive also occur quite frequently. In spite of these drawbacks, this old method was used regularly and was
referfed to in many specifications. The method specified in this International Standard eliminptes most of
thesq drawbacks.

The @dhesives used in this method harden quickly and there is no time for them topenetrate eyen quite thin
finishies unless the finish has open cracks in it. While adhesion to most finishes jis sufficient, a fgw cases still
existfin which the adhesion is insufficient and either a different adhesive has to,be used or the dqurface lightly
roughened. As the adhesive does not penetrate, it is quite possible to test-different layers of |a multi-layer
finish separately. Such a finish can be tested several times until all the dayers have been remojyed from the
leather. It would be advisable for specifications to make allowance for thisfact.

A strp of hard PVC is used as the adherent-plate; this gives¢good adhesion under wet comditions. Wet
adhegion can therefore be measured easily. Experience has shown that this “real” wet-adhesion Yalue is often
lowen, a fact that must also be considered when drawing up specifications based on this method.

© 1SO 2009 — All rights reserved \
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Leather — Test for adhesion of finish

1 Scope

This [International Standard specifies a method for measuring the adhesion of the finish to Ilather or the
adhepion between two adjacent layers of the finish.

The method is valid for all finished leathers with a smooth surface that can be bonded to an agherent-plate
withqut the adhesive penetrating into the finish. Preliminary experiments might be-hecessary to determine
whether these conditions are met.

This fest method is valid for finished leathers with a finish-coat thickness of‘atleast 15 um.

2 ormative references
The ffollowing referenced documents are indispensable fér\the application of this document. For dated
refergnces, only the edition cited applies. For undated(references, the latest edition of the¢ referenced
document (including any amendments) applies.
ISO 105-A02, Textiles — Tests for colour fastness=<~’Part A02: Grey scale for assessing change |in colour
ISO 2418, Leather — Chemical, physical and meéchanical and fastness tests — Sampling location]

ISO 2419, Leather — Physical and mechanical tests — Sample preparation and conditioning

ISO 3696, Water for analytical labératory use — Specification and test methods

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31
adhesion
force|required to pull the leather away from its surface finish layer, the force being applied steadily, at an angle
of abpuat-90°, to a rigid adherent-plate to which the finished side of the leather has been bonded

4 Principle

The finished side of part of a strip of leather is bonded to an adherent-plate by means of an adhesive film.
Force is applied to the free end of the strip to peel the leather from the finish over a given distance, the finish
layer remaining on the adherent-plate together with the film of adhesive. The force required is measured and
reported as the adhesion value of the finish.

The test is usually carried out on specimens conditioned in a standard atmosphere before testing. If required,

the test may additionally be carried out on wetted specimens or on specimens that have previously been
subjected to other treatments.

© 1SO 2009 — Al rights reserved 1
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5 Apparatus and materials

5.1 Tensile-testing machine, incorporating the following features:

a) aforce range appropriate to the specimen under test;

b) a uniform speed of separation of the jaws of 100 mm/min + 5 mm/min;

c) suitable

means for fixing the adherent-plate holder (5.3) and either the hook link (5.4) or clamp (5.5);

d) provision for recording a force-distance diagram during the test.

5.2 Adheant-pIate, comprising a piece of hard poly(vinyl chloride) (PVC), or another suitable(nia

measuring a
infrared (IR)

5.3 Adhe
which the le
the plates ca

Either:

5.4 Hook
end of the lg
length of the

pproximately 70 mm x 20 mm x 3 mm, to which the leather specimen is bonded. PVG, with &
hbsorption is preferred.

erial,
high

nt-plate holder (see Figure 1), made of any suitable material, for holding the adherent-plgte, to

ther specimen has been bonded, in the lower clamp of the tensile-testing machine. Optig
h be held firmly by screws through the sides of the plate holder, see Figure /5.

Dimensions in millin

Figure 1 — Adherent-plate holder (£ 2 mm for 35 mm, otherwise + 1 mm)

ather.specimen to the upper clamp of the tensile-testing machine (see Figures 2 and 4)
hook link ensures that the angle of peel always remains close to 90°.

nally,

netres

ink, made )of steel wire 1 mm to 2 mm in diameter, at least 200 mm long, for attaching the¢ free

The

Or:

5.5 Flat-jawed laboratory screw clamp (see Figure 3), suitable for clamping the leather sample with a
suitable attachment for connecting the laboratory clamp to the upper jaw of the tensile-testing machine, see
Figure 5. The length of this attachment should be approximately 250 mm long to ensure that the angle of peel
remains close to 90°. Alternatively, a flat-jawed device fitted directly to a tensile-testing machine, such that a
peel angle of 90° can be maintained throughout the test, may be used.

5.6 Punch, suitable for making a hole 2 mm to 3 mm in diameter in the leather specimen, if using the hook

link (5.4).

© 1SO 2009 — All rights reserved
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Dimensions in millimetres

220 Q?‘ "
A

O
K
Figure 2 — Hook IinQ
>

5.7 LA

d 2 ives found to
give satisfactory, reproducible results are

— a single-component cyanoacrylate adhesive, of the instant adhesive type that hardens and bonds within a
very short time to avoid penetration of the adhesive through the finish layer, and

— atwo-component polyurethane adhesive, comprising a resin and a hardener.

For the two-component adhesive, usually 20 g of solid resin is dissolved in 80 g of ethyl acetate and 5 g of

hardener is added, unless otherwise instructed by the supplier of the adhesive. The adhesive shall be used

within 8 h of adding the hardener, unless otherwise instructed by the supplier.

NOTE Examples of suitable adhesives available commercially are given in Annex A.

© I1SO 2009 — All rights reserved 3
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5.8

This lamp (oven) is only required if the two-component adhesive is used.

5.9 Weight-piece, of mass approximately 4,5 kg, with a flat base.

Infrared lamp or oven, capable of heating the adherent-plate (5.2) such that the adhesive is activated.

5.10 Cleaning solvent, hexane or a mixture of alkanes boiling within the range of 40 °C to 80 °C
(e.g. petroleum ether), for cleaning the surface of the adherent-plate and the finished side of the leather
specimen before bonding.

5.11 Cutter, capable of cutting a specimen of 100 mm + 2 mm x 10 mm + 1 mm from the leather with one

stroke.

5.12 Apparatus for wetting the test specimen, comprising the elements specified in 5.12.1 to 5.12.3
apparatus is jonly required when wetted leathers are to be tested.

5.12.1 Vacyum-desiccator vessel, or another glass container suitable for evacuation.

5.12.2 Vacyum pump, capable of evacuating the desiccator vessel (5.12.1) to ‘approximately
(50 mbar) within approximately 4 min.

5.12.3 Beaker, filled with distilled water at approximately 20 °C, in which the test.specimens (leather bg
to adherent-plate) can be completely submerged.

5.13 Grey
when the cha

5.14 Demin

6 Prepar

6.1
100 mm £ 2

Take at leas
axis at right
conditioning.

The adhesio
etc.). Ifitis n
only from the

NOTE Fd
wider adheren)|

6.2 If usin

From the piece of leather to be tested, cutout, with one stroke of the cutter (5.11), strips meas

cale for assessing change in colour, in accordance withdSO 105-A02. (This is only red
nge in colour of the leather surface is to be assessed after\indergoing the test and re-polish

eralized water, grade 3 in accordance with ISO 3696

ation of test specimens

mm x 10 mm + 1 mm.

four leather specimens, two.with their long axis parallel to the backbone and two with thei
angles to the backbone, for each leather specimen location and for each type of test speq

n of a finish to the leather may vary considerably, even within a single piece (skin, side, sho
ecessary to evaluate these variations, it is recommended that the leather specimens be takg
positions specified in ISO 2418, but also from the shoulder and belly.

r some types of shoe upper leather it might be desirable to use a wider specimen size and correspon
t-plates. If another specimen size is used, this must be included in the test report.

This

b kPa

nded

uired
ing).

uring

long
imen

ilder,
n not

dingly

holes

g-the hook link system of removing the finish, then using the punch (5.6), make

approximate y Z mm to 3 mm In diameter at each end of the centreline of each strip, about 5 mm from the end.

Either:

6.3

6.3.1
finished side

For the two-component adhesive, attach the leather specimen to the adherent-plate.

of the leather with a clean piece of cloth wetted with cleaning solvent (5.10).

Clean the surface of the adherent-plate (5.2) to which the leather specimen is to be bonded and the

CAUTION — Use adequate ventilation, avoid contact of the solvent with the skin and wear eye

protection.

© 1SO 2009 — All rights reserved
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Carefully apply the adhesive as a uniform thin layer to the cleaned surface of the adherent-plate and
then store at room temperature for at least 30 min. The adherent-plate with the adhesive shall be used within
8 h of applying the adhesive. For leathers with a coarse grain, several layers of adhesive shall be applied, in
order to ensure that the grooves in the leather will be filled.

Heat the adhesive film on the adherent-plate, either with the IR lamp or by placing it in

the oven for

10 min at 85 °C. Immediately afterwards, place the leather specimen with the finish down on the adhesive film,
with the leather extending about 15 mm beyond each end of the plate, and then place the weight-piece (5.9)
on the leather for at least 2 h.

Or:

6.4 | For the single-component adhesive, attach the leather specimen to the adherent-plate!

6.4.1] Clean the surface of the adherent-plate (5.2) to which the leather specimen is to be bonded and the
finishied side of the leather with a clean piece of cloth wetted with solvent (5.10).

CAUTION — Use adequate ventilation, avoid contact of the solvent with the skin and wear eye
protéction.

6.4.2| Apply the adhesive (5.7) as a thin layer to the cleaned surface*of the adherent-plate. [Take care to
apply the adhesive uniformly according to the supplier’s instructions. Approximately 1 min afterwgrds, carefully

place
beyo

CAU

NOTH
by rol
place

6.5
base
slight

the leather specimen with the finish down onto the adhesive, with the leather extending
nd each end of the plate, and then place the weight-piece (519) on the leather for at least 15

FNION — Avoid contact of the liquid cyanoacrylate adhesive with the skin.

Especially when testing the adhesion of the finish of-leathers with heavy prints, even adhesion ¢
ing the upper surface of the leather with a hand rollgr;:\while applying moderate pressure, before the
l on the test specimen.

It can be difficult to get satisfactory. adhesion with some leathers, especially with the
I adhesive. To avoid such problems,(a*commonly used procedure to achieve good adhes
roughening of the finish surface With*a fine sand-paper (P600), e.g. twice back and forward

hbout 15 mm
min.

AN be ensured
veight-piece is

olyurethane-
ion is a very
, followed by

clearfing with solvent. This roughening should not penetrate the finish layer.

6.6
exce
test

To avoid incorrect (high) results caused by adhesion to the side of the leather specimef, any lateral
bs of adhesive should be“avoided. If there is evidence that the adhesive has run down thg sides of the
iece and into the cut-edge, the test piece should be discarded and a new one prepared.

7 Conditioning of the test specimens
7.1 | All test-specimens, except those to be tested wet, shall be conditioned for at least 16 h in|the standard
atmopphere specified in ISO 2419 before testing.
7.2 —Testsomwettedteatherare oftermrimstructivettshattbeoted;oweverthat difficoitiesTan arise as a

result of uneven wetting or swelling of the leather, or the effect of the water on the adhesive.

If the leather is to be tested wet, allow the test specimen to stand for at least 16 h for the two-component
polyurethane adhesive and at least 1 h for the single-component cyanoacrylate adhesive after bonding the
leather to the adherent-plate, and then condition as follows:

Immerse the test specimen completely in demineralized water (5.14) in the beaker (5.12.3). Place the beaker
in the vacuum desiccator (5.12.1) and evacuate the desiccator to about 5 kPa within approximately 4 min.
Hold the vacuum for approximately 2 min and then release it. Repeat the evacuation/pressure-release
process two more times. Leave the test specimen immersed in the water at 20 °C + 2 °C for a length of time
such that the adhesion test is carried out at least 30 min, but not more than 120 min, after the time the test

© 1SO 2009 — All rights reserved
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specimen was first immersed in the water. When the test specimen is taken out for testing, remove excess
water with absorbent paper for instance.

8 Procedure
8.1 Fix the holder (5.3) in the lower clamp of the tensile-testing machine (5.1).

8.2 Slide the conditioned test specimen (adherent-plate with leather specimen bonded to it) into the holder
until one end of the plate is flush with one end of the holder.

8.3 Eitherf Attach one end of the hook link (5.4) in the upper clamp of the tensile-testing maching and
attach the other end to the leather specimen by hooking it into the hole at the end of it (see Figure 4):

Or: Attach one end of an attachment (see 5.5) or two hook links (5.4) in the upper clamp of the\fensile-tgsting
machine and attach the other ends to a flat-jawed laboratory screw clamp (5.5), which is clamped firmly {o the
end of the legather specimen (see Figure 5).

For some legather types, it maybe desirable to use the flat-jawed clamp system to 'stop the specimen|from
curling up as| the finish is peeled off. With the flat-jawed clamp, the tension is even‘qver the whole width ¢f the
sample. Thefinish should peel off as evenly as possible over the whole width.

NOTE After fixing the attachments to the upper clamp of the tensile-testing machine, it must be zeroed (or tared) to
take account gf the mass.

Dimensions in millimetres

Figure 4 — Arrangement of test specimen and clamps for test with hook link system
(£ 1 mm for 10 mm, otherwise £ 2 mm)

6 © 1SO 2009 — Al rights reserved
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8.4
100 1
leath
spec

The
adhe

Obse
test,

note

e.g. 9
occu
valug
meth

If the
spec

If the|
finish

Set the tensile-testing machine to a uniform~Jspeed of separation of th
hm/min £ 5 mm/min, and record the force-distance_diagram for the separation of the fin

men can be released.

orce shall be applied such that the leather specimen peels off at an angle of about 90
rent-plate.

rve how the finish separates froni the leather. Report the appearance of the leather and
especially the way in which the finish has separated, e.g. as a smooth film or as individua
details of any failures in thewtest specimen that may not be revealed by the force-dista
eparation of the adhesive\bond from the adherent-plate or tearing of the leather. If adh
s, the adhesion value for-that particular determination shall not be used to calculate a me
. If adhesion failure occurs with all the specimens, reject the results and repeat the test usi
bd of adhesion.

finish remains“mostly on the leather, change the method of bonding and repeat with
men.

leatheriis coated with a thick finish (e.g. patent leather) or laminated with a film, make a cu
only,' across the width of the leather specimen, just beyond that end of the adherent

sepa

Figure 5 — Arrangement of test specimen and clamps for'test with flat-jawed clamp gystem

e jaws of
ish from the

er over a distance of 30 mm to 35 mm. Stop and reverse the tensile-testing machine so that the leather

to the rigid

film after the
layers. Also
nce diagram,
esion failure
an adhesion
ng a different

a new test

t through the
-plate where

[ation will begin. This ensures that the tensile properties of the finish will not influence the res

ults.

8.5

Reverse the direction of the test specimen in the holder. Repeat the peeling procedure in

direction in accordance with 8.2, 8.3 and 8.4.

the opposite

The adhesion of the finish to the leather may vary with the direction of the hair follicles, and with the buffing
direction in corrected-grain leathers. It is therefore essential to measure the adhesion of the finish in both
directions on each leather specimen.

8.6

0,1N

© IS0

For each force-distance diagram, shown schematically in Figure 6, determine the mean force during the
peel propagation of the finish over about 30 mm of the leather specimen, i.e. the adhesion value. Record this
adhesion value, expressed in newtons per 10 mm (i.e. the width of sample), rounded to the nearest

/10 mm.
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If the leather

specimen width is other than 10 mm, then this shall be noted in the test report.

Key

1 distance g
A adhesion
X distance
Y force

The registra
registered, b
adhesion is ¢

NOTE If
sections of eq
section.

8.7 Fored
obtained.

8.8 If reqy
removed, th

Xy

A
) )

pproximately 30 mm

halue

Figure 6 — Evaluationcof force-distance diagram

ion of the force is started after ‘the first force maximum (initial surge peak). All peak
Lt the first and last 10 % of the displacement are not to be used for the evaluation. The fo
alculated from the mean value*of the force peaks and valleys.

ho force peaks are presént, the total displaced distance (excluding the first and last 10 %) is divided
Lal distance. The adhésion force is calculated from the mean value of the force values at the start o

ch test-specimeéen condition (dry, wet, etc.), calculate and record the mean of all adhesion v

ired, \assess the differences in colour between the surface from which the finish has
same surface after it has been polished, and the original finished leather, using the

)

=

L

5 are
ce of

into 9
each

hlues

been
grey

Ll 100 AND

scale (5.13)

NOTE

ol H
racurualicTc Wit T ToOU TUJ=A\UZT

If the leather has not been dyed, or has been dyed in a colour which does not match the finish, the colour of

the leather surface from which the finish has been removed will differ to a greater or lesser extent from that of the original
finished leather.
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