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Introduction

1644:1993(E)

A test method similar to that specified in this International

tandard, using

an expoxy adhesive and metal adherend-plates has\been| in use in the
leather trade for many years, but has never beén decldred an official
method by IULTCS or ISO. The adhesive freqlently penetrates thin finish

films, thus increasing the adhesion value unrealistically, a
not possible to measure wet adhesion, as-there is insufficig
the metal when water is present. Finislies-with insufficient 3
adhesive also occur quite frequently. In"spite of these draw
method has been used regularly andis referred to in many
The new method specified in this International Standard e
of these drawbacks.

The polyurethane adhesive-used in the new method contg
at the time of application to the finish and thus has a very
It also stays viscouscfor only a few seconds, and there is n
penetrate even very-thin finishes, unless the finish has op
While adhesion>to most finishes is sufficient, a few cases
adhesion is insufficient, and a different adhesive has to bg
cases. As. the adhesive does not penetrate, it is quite poss
ferent layers of a multi-layer finish separately. Such a finish
severaltimes until all the layers have been removed from
wauld be advisable for specifications to make allowance fo

A strip of hard PVC is used as the adherend-plate, this g
hesion under wet conditions. Wet adhesion can thereford
easily. Experience has shown that this “real” wet-adhesion
lower, a fact that should also be considered when draw
cations based on the new method.

d it is usually
nt adhesion to
dhesion to the
backs, this old
specifications.
iminates most

ins no solvent
high viscosity.
D time for it to
bn cracks in it.
exist in which

used in such
ble to test dif-
can be tested
the leather. It
- this fact.

ving good ad-
be measured
value is often
ng up specifi-
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Leather — Test for adhesion of finish

1 Scope

1.1 Depending on the way the leather has been
finished, the adhesion of the finish to the leather can
be so lowW over the whole area, or part of it, that the
finish separates from the leather during use. With
finishes g¢onsisting of several layers, the separation
may occyr between the layers, for example between
the pigmeented layer and the base coat. This Inter-
national $tandard specifies a method for measuring
the adhepion of the finish to the leather or the ad-
hesion bgtween two adjacent layers of the finish.

1.2 Thq method is valid for all finished leathers with
a smooth surface which can be bonded to. an
adherendtplate without the adhesive penetrating into
the finish| Preliminary experiments may be‘necessary
to determpine whether these conditionstgbtain.

2 Normative references

The follgwing standards.‘contain provisions which,
through teference in this/text, constitute provisions
of this InfternationaltStandard. At the time of publi-
cation, the editionS.indicated were valid. All standards
are subjgct to-revision, and parties to agreements
based or] this. International Standard are encouraged
to investigate the possibility of applying the most re-

ISO 3696:1987, Water for analytical lab
Specification and test methods.

3 Definition

For the purpos€s' of this International
following defihition applies.

pratory use —

Standard, the

3.1 adhesion: The force required to pull the leather

away from its surface finish layer, the f

brce being ap-

pligd steadily, at an angle of about 90° to a rigid

adherend-plate to which the finished
leather has been bonded.

4 Principle

side of the

The finished side of part of a strip of leather is bonded
to an adherend-plate by means of hgat-reactivated
adhesive film. Force is applied to the free end of the
strip to peel the leather from the finist} over a given

distance, the finish layer remaining on
plate together with the film of adhesi
required is measured and reported as
of the finish to the leather.

the adherend-
ve. The force
the adhesion

The test is usually carried out on specimens con-

ditioned in a standard atmosphere bef
required, the test may additionally be
wetted specimens or on specimens w

pre testing. If
carried out on
nich have pre-

cent editions of the standards indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

ISO 105-A02:1993, Textiles — Tests for colour fast-
ness — Part A02: Grey scale for assessing change in
colour.

ISO 2418:1972, Leather — Laboratory samples —
Location and identification.

ISO 2419:1972, Leather — Conditioning of test pieces
for physical tests.

H | ™ o ool 4+ 4 b
VIUUOTy LUTTIT SUVJCLLITU 1U  ULTHITT  aytl

arations.

5 Apparatus and materials

cies or prep-

5.1 Tensile-testing machine, operating vertically,
incorporating the features specified in 5.1.1 to 5.1.4.

5.1.1 An appropriate range of measurable loads.

5.1.2 A speed of separation of the clamps of

100 mm/min + 5 mm/min.
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5.1.3 Suitabl

993(E)

e means for fixing the adherend-plate

holder (5.3) to the hook link (5.4).

5.1.4 Provision for recording a force-distance dia-
gram during the test.

5.2 Adherend-plate, comprising a piece of hard

PVCY,  or

other

suitable material, measuring

70 mm x 20 mm x 3 mm, to which the leather speci-

© |SO

5.6 Two-component polyurethane adhesive?,
comprising a resin and a hardener. 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 manufacturer of the adhesive. The adhesive
shall be used within 8 h of addition of the hardener,
unless otherwise instructed by the manufacturer of
the adhesive.

men is bonde
ferred.

5.3 Adhere
instance of al
to which the
the lower clar

5.4 Hook |
Tmmto2m
taching the fi
upper clamp
ures 2 and 3)

5.5 Punch,

3 mm in diam

d. PVC with a high IR absorption is pre-

hd-plate holder (see figure 1), made for
iminium, for holding the adherend-plate,
leather specimen has been bonded, in
np of the tensile-testing machine.

nk, made for instance of steel wire
M in diameter, about 25 cm long, for at-
ce end of the leather specimen to the
bf the tensile-testing machine (see fig-

suitable for making a hole 2 mm to
eter in the leather specimen.

Dimensions in millimetres

35

oo

5-7—Rlamp,—cepabteofheating-the-adhefend-plate
(5.2) to 80 °C, or oven, capable of maintaining a tem-
perature of 85 °C + 3 °C, kept unifarm” by an air-
circulation fan, for instance.

5.8 Weight-piece, of mass 4,6 kg, with a [flat base.

5.9 Temperature-indicating substance®| melting
at 80 °C, to indigate when the surface temperature
of the adherend-plate has reached 80 °C, when the IR
lamp is being used.

5.0 Cleaning solvent: hexane or a mixture of al-
kanes boiling within the range 40 °C to 80 °C (e.g.
petroleum ether), for cleaning the surfacg of the
adherend-plate and the finished side of the leather
specimen before bonding.

-
20
¥

“n

i

Figure 1 — Adherend-plate holder

Minimum 2Q cm

Figure 2 — Hook link

1} An example of a commercial source for suitable hard PVC plates is given in annex A .

2) An example of a commercial source for a suitable adhesive is given in annex A.

3) An example of a suitable temperature-indicating substance is given in annex A.
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5.11 Cutter, capable of cutting a specimen of
100 mm x 10 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. (This is only required where wetted leathers
are to be tested.)

5.12.1 Vacuum-desiccator vessel, or other glass

ISO 1

6.2 Punching holes

1644:1993(E)

Using the punch (5.5), make holes 2 mm to 3 mm in
diameter at each end of the centreline of each strip,

about 5 mm from the end.

6.3 Attachment of the leather specimen to

the adherend-plate

container-stitabte-forevacwatior———————————————————6:3: 1+ Ctean—the—surface—ofthe—adhenrend-plate (5.2)
to which the leather specimen is t0_lje bonded and

5.12.2 Nacuum pump, capable of evacuating the
desiccatpr vessel (65.12.1) to 5 kPa (50 mbar) within
4 min.

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

5.13 (rey scale for assessing change in colour,
in accordance with ISO 105-A02. (This is only required
when the change in colour of the leather surface is to
be asse$sed after undergoing the test and repolish-
ing.)

5.14 Demineralized water, grade 3 in accardance
with [SQ 3696.

6 Preparation of test specimens

6.1 Ldcation and numbeér

From th¢ piece of leather'to be tested (or a laboratory
sample put from it \whichever is more suitable), cut
out, with one stroke of the cutter (5.11), strips meas-
uring 10p mm10 mm. If possible, the strip location
shall be fas-specified in ISO 2418.

the finished side of the leather With'a
cloth wetted with solvent (5.10).

clean piece of

CAUTION — Use adequate ventilation and avoid

contact of the solvent 'with the skin.

6.3.2 Apply the adhesive (5.6) as a thin layer to the

cleaned surface’ of the adherend-plate
and then{store at room temperatur
30 minSdhe adherend-plate with the
be used within 8 h of application of

with a brush,
p for at least
adhesive shall
the adhesive.

Take care to apply the adhesive uniformly. For leath-

ers with a coarse grain, several laye
shall be applied, in order to ensure th
in the leather will be filled.

6.3.3 Heat the adhesive film on the
to 80 °C either with the IR lamp [beforg
specimens, check, using a spare adhsg
the temperature-sensitive substance (5
lamp does in fact heat the plate to 80
ing in the oven for 10 min at 85 °C. |
terwards, place the leather specimen
down on the adhesive film, with the lea
about 15 mm beyond each end of the

s of adhesive
bt the grooves

hdherend-plate
preparing test
rend-plate and
.9), that the IR
°C] or by plac-
nmediately af-
with the finish
ther extending
plate, and then

place the weight-piece (5.8) on the leather for at least

2 min.

NOTE 1 Especially when testing the adh
ish of leathers with heavy prints, even adh
sured by rolling the upper surface of the les

esion of the fin-
psion can be en-
ther with a hand

The adhesion of a finish to the leather may vary
greatly, even within a single piece (skin, side, shoul-
der, etc.). It is therefore recommended that the
leather specimens be taken not only from the pos-
itions specified in ISO 2418, but also from the shoul-
der and belly.

For each leather specimen location and each type of
test specimen conditioning (usually at 20 °C and
65 % R.H. but, if required, also wetted, aged, etc.;
see clause 7), take at least four leather specimens,
two with their long axis parallel to and two with their
long axis at right angles to the backbone.

TOlEr, applying moderate pressure, betore
is placed on the test specimen.

he weight-piece

7 Conditioning of the test specimens

7.1 The adhesion is normally determined on dry test
specimens, conditioned in the standard atmosphere
as described in 7.5. Whether, and the extent to which,
other conditions have an effect on the adhesion can
only be determined relative to the adhesion in the dry
state.
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7.2 Tests on wetted leather are often instructive. It
shall be noted, however, that difficulties can 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 after bonding the
leather to the adherend-plate, and then condition as

follows:

Immerse the test

demineralized
beaker in the
ate the desic
vacuum for 2
evacuation/pre
Leave the tes
20 °C for a len
is carried out
120 min, after|

specimen completely in

kar (5 19 D\ Dl

© ISO

NOTE 2  For leathers with very high adhesion values (e.g.
some patent leathers) it may be necessary to attach a suit-
able clamp to the leather specimen and to attach the hook
link to that clamp instead of inserting it in the hole in the
leather specimen.

Dimensions in millimetres

aiptor 1o 4 A h

VVULOT 1T U VOUARNUT (V.o T 4. J). T TAue UTw
vacuum desiccator (5.12.1) and evacu-
ator to 5 kPa within 4 min. Hold the
min and then release it. Repeat the
ssure-release process two more times.
l specimen immersed in the water at
gth of time such that the adhesion test
at least 30 min, but not more than
the time the test specimen was first

immersed in the water. When the test specimen is

taken out for t
ter paper, fori

7.3 Tests on
to predict the
storage. A fres
hesion, but th

Bsting, remove excess water with a fil-
nstance.

artificially aged leathers can be used
behaviour of a finish during long-term
hly applied finish may exhibit good ad-
s may deteriorate significantly on stor-

age. The revelse is also possible, while the adhesion

of some finish

7.4 Types o
above may be
determination
which have p
flexing, either

7.5 All test
wet shall be ¢
specified in I
less than 16 h

s does not change.

conditioning other than those fisted
relevant in particular cases, e.g."the
of the adhesion of leather specimens
reviously been submitted. (to repeated
while dry or while wet,

specimens except-those to be tested
onditioned in the)Standard atmosphere
O 2419 (20.°€and 65 % R.H.) for not
before testing.

8 Procedl1re

7 ===

U

35

15 70

Figure 3 — Arrangement of test specimpn and
clamps for test

8.4 Switch on the tensile-testing machiphe at a
speed of separation of the jaws  of
100 mm/min &+ 5 mm/min, and record the force-
distance diagram for the separation of the firjish from
the leather over a distance of 30 mm to 35 mm. Un-

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 (adherend-
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 Attach one end of the hook link (5.4) in the up-
per clamp of the tensile-testing machine and attach
the other end to the leather specimen by hooking it
into the hole at the end of it (see figure 3).

hook the leather specimen.

Observe how the finish separates from the leather.
Report the appearance of the leather and film after
the test, especially the way in which the finish has
separated, e.g. as a smooth film or as individual
layers, as well as details of any failures in the test
specimen which may not be revealed by the force-
distance diagram, e.g. separation of the adhesive
bond from the adherend-plate or tearing of the
leather. If adhesion failure occurs, the adhesion value
for that particular determination shall not be used to
calculate a mean adhesion value. If adhesion failure
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occurs with all the specimens, reject the results and
repeat the test using a different method of adhesion.

If the finish remains mostly on the leather, change the
method of bonding and repeat with a new test speci-
men.

If the leather is coated with a thick finish (e.g. patent
leather) or laminated with a film, make a cut through
the finish, across the width of the leather specimen,
just beyond that end of the adherend-plate where

ISO 11644:1993(E)

value, expressed in newtons per 10 mm, rounded to
the nearest 0,1 N/10 mm. In addition, for each test-
specimen condition (dry, wet, etc.), calculate and re-
cord the mean of all adhesion values obtained.

The force-distance diagram is best evaluated by
means of a planimeter. The area under the curve,
divided by the distance over which separation of the
finish has been measured, gives the height corre-
sponding to the mean adhesion value. As long as the
diagram is not too irregular, the mean value can also

separation—will begin_This ensures that the tensile
properties| of the finish will not influence the results.

8.5 Revgrse the direction of the test specimen in
the holderl Repeat the test in the opposite direction.

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

8.6 Detgrmine, from each force-distance diagram
obtained, [the mean adhesion of the finish to the
leather ovier about 30 mm of the leather specimen,
i.e. the adhesion value (see figure 4), and record this

Adhesion

be-estimated ‘V‘iOLICI”Y withreasonabte—ac
force-distance diagram shows an initial
disregard this peak for the determinatid
hesion value.

Strictly speaking, comparison of results
different types of leathér is not possib
adhesion values arg| particularly affeq
stiffness of the leather. If the results
types of leather are to be compared, the
stiffness of thie leathers must be taken i
ation. Whefi testing the adhesion of the
thick leathers, it may be necessary tg
thickness of the leather specimen. Wh
the-finish shall be protected, e.g. with a
per. If the leather is split before testing,
mentioned in the test report.

Adhesion value

curacy. If the
surge peak,
n of the ad-

obtained on
e, since the
ted by the
for different
difference in
hto consider-
finish to very
reduce the
en doing so,
sheet of pa-
this shall be

Distance ca. 30 mm

Figure 4 — Evaluation of force-distance diagram
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8.7 If required, assess the differences in colour be-
tween the surface from which the finish has been
removed, the same surface after it has been polished,
and the original finished leather, using the grey scale
in accordance with ISO 105-A02.

NOTE 3 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 re-
moved will differ to a greater or lesser extent from that of
the original finished leather.

d)

© |SO

the number of leather specimens tested, the
positions from which they were taken and details

of the conditioning procedure used;

the adhesion values determined, in newtons per
10 mm, giving, for each individual leather speci-
men, the value for each direction of test (stating
the direction of test) plus the overall mean of
these values from all the leather specimens

tested under the same conditions;

9 Test erort

The test repart shall include the following information:
a) a reference to this International Standard;

b) a descrigtion of the type of leather tested;

c) the adhepive used;

1)

the way in which the Tinish separate
leather (see 8.4);

from the

if required, the numerical rating.for the differences
in colour between the leathernwith the finish intact

and the leather after removal of the
polishing;

finish and

details of any deviations from the procddure.
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Annex A
(informative)

Commercial sources for apparatus and materials

Examples of suitable products available commercially are given below. This information is given for the con-
venience pf users of this International Standard and does not constitute an endorsement by 1SO of thgse products.

A.1 Pieces of hard PVC, measuring 70 mm x 20 mm x 3 mm, to be used as adherend-plates;”may be obtained
in lots of 100 or 1 000 from EMPA, Unterstrasse 11, CH-9001 St. Gallen, Switzerland.

A.2 Depmocoll 400 (resin) and Desmodur L 75 (hardener), which are the trade-names of productp supplied by
Bayer AG| D-5900 Leverkusen, Germany, are suitable as adhesive. Other two-component PU adhgsives whose
componepts react at 80 °C may be used if they can be shown to lead to the, same results.

A.3 A {uitable temperature-indicating substance is Merck Art. 9680 (E-dMerck, Frankfurter Strassg 250, D-6100
Darmstadt, Germany).
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Annex B
(informative)
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