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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

organization

s, 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
ical standardization.
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4. ISO shall not be held responsible for identifying any or all such patent-rights. Details of
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ination on the voluntary nature of standards, the meaning of ISO specific termps and
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Organization (WTO) principles in the Technical\Bdrriers to Trade (TBT) see the follpwing
o.org/iso/foreword.html.
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revised.

The changes
— awarniry

— in Clausé¢

— in 3.1, thie definition of'delamination has been modified;

— anew(l

— in Claus(
specime

ent was prepared by Technical Committee ISO/TC 45, Rubber and rubber products,
be SC 4, Products (other than hoses).

dition cancels and replaces the thifd edition (ISO 2411:2000), which has been technjically

compared to the previous édition are as follows:
g statement has been added before the scope;

2, the publicationyear of ISO 2231 has been added;

huse 4, specifying the atmosphere for conditioning and testing, has been added;

b 6, the-dimension of test specimen has been revised according to the addition of the test
hof 20 mm width in 6.2 and 6.3.4 ;

— inboth 6.3.1 and 6.3.3, a welding process has been added;

— in 6.2.3 and 6.3.1, notes have been changed to body text;

— inClause 7, Grade B and precision 1 have been changed to class B and class 1, respectively, according
to the updated references;

— in9.2,N/10 mm and N/20 mm have been added;

— in Clause 10, items a), f), and 1) have been added;

— in Figure 3, x-axis and y-axis names have been added;

— in Figure 4, figure subtitles have been added.
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Introduction

Knowledge of the strength of adhesion between the coating and the adjacent layer is important as an
inadequate adhesion strength can often result in failure of the product due to delamination.
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INTERNATIONAL STANDARD ISO 2411:2017(E)

Rubber- or plastics-coated fabrics — Determination of
coating adhesion

WARNING — Persons using this document should be familiar with normal laboratory practice.
This document does not purport to address all of the safety problems, if any, associated with its
use. It is the responsibility of the user to establish appropriate safety and health practices and to
ensure compliance with any national regulatory conditions.

1 Sicope

This document specifies a method of determining the coating adhesion strength of.coated [fabrics.

2 Normative references

The fpllowing documents are referred to in the text in such a way-that some or all of their content
constjtutes requirements of this document. For dated references, only the edition cited applies. For
undafed references, the latest edition of the referenced document)(including any amendménts) applies.

ISO 2231:1989, Rubber- or plastics-coated fabrics — Standard-atmospheres for conditioning qnd testing

[SO 2P86-1, Rubber- or plastics-coated fabrics — Determitiation of roll characteristics — Paft 1: Methods
for deftermination of length, width and net mass

ISO 5B93, Rubber and plastics test equipment —Tensile, flexural and compression types (copstant rate of
travefse) — Specification

ISO 7500-1, Metallic materials — Calibration and verification of static uniaxial testing machipnes — Part 1:
Tensign/compression testing machines(— Calibration and verification of the force-measuring [system

3 Terms and definitions

For the purposes of this ddcument, the following terms and definitions apply.

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

]

EC Electropedia: available at http://www.electropedia.org/

]

$0 Onlinebrowsing platform: available at http://www.iso.org/obp

31
delamination
partial or whole separation of two, or more, of the component layers of a coated fabric

Note 1 to entry: This can be either a fabric to polymer separation or separation within the actual polymeric layer.

3.2
coating to fabric peel
separation with no coating polymer residue remaining on the substrate

3.3
partial film tear
delamination (3.1) leaving patches of coating polymer still adhering to the substrate (3.8)

© IS0 2017 - All rights reserved 1
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3.4

inseparable

inability of the coating to peel because it breaks during preparation or test, indicating that the coating
adhesion strength is greater than the coating polymer strength

3.5
coating or film delamination
splitting of a multilayer coating leaving one or more layers of coating film residue on the substrate

3.6

fabric failure
breaking of substrate during test, indicating that the coating adhesion strength is greater than the
substrate stilength

3.7
fabric delamination
splitting or delamination (3.1) of substrate leaving a partial layer or complete fabric laminate adljering
to the coating

P

Note 1 to entry: An example of this is in the case of coated non-woven laminates, when the non-woven fextile
element can fjil due to the coating adhesion strength being greater than the betweén-fibre cohesion of the non-
woven textile [fabric.

3.8
substrate
textile comppnent of a coated fabric

4 Atmosphere for conditioning and testing

4.1 For cgnditioning
The atmospHere shall be the method of conditiening “1” specified in ISO 2231:1989.
For fabrics cpated on one side only, a minimum of 16 h exposure is recommended.

For fabrics cpated on both sides, a minimum of 24 h is recommended.

4.2 For testing
The atmospHere shall be sélected from A through C specified in ISO 2231:1989.

NOTE The temperature 23 °C is normally the testing atmosphere in temperate countries and 27 °C is
normally in trppical and'subtropical countries.

5 Time-inferval between manufacture and fpcfing

For all test purposes, the minimum time between manufacture and testing shall be 16 h. For non-
product tests, the maximum time between manufacture and testing shall be 4 weeks, and for
evaluations intended to be comparable, the tests, as far as possible, shall be carried out after the same
time-interval.

For products, unless otherwise agreed between the interested parties, the time between manufacture
and testing shall not exceed 3 months.

2 © IS0 2017 - All rights reserved
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6 Preparation of test specimens

6.1

General

For the determination of coating adhesion all samples shall be taken within the usable width (according
to ISO 2286-1) of the coated fabric under test. A total of 10 test specimens shall be tested.

Each test specimen before its width is trimmed shall have at least 20 % extra width of the trimmed test
specimen and not less than 200 mm length.

Five test specimens shall be cut with the length parallel to the longitudinal direction and five test
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case of coated fabrics with substrate having a pile, prepare 10 test specimens in the
ion, five in the direction of the pile and five against the direction of the pile,

- method of preparation may be used. The method of preparation toladopt is d¢
5ting if necessary.

Generally, thick coatings are processed by method 1, thin coatings'bymethod 2.

Method of preparation 1

re the test specimen by carefully cutting through the’coating to the substrate at ri
ngth of the test specimen. From this, cut carefully~to separate the coating film from {
distance sufficient to enable the ends of the test’specimen to be mounted in the jav
atus. Trim the width of the test specimen toz{50 * 0,5) mm or (20 * 0,5) mm taking
ging the longitudinal threads of the substrate.

Condition the test specimens in accordance with 4.1.

hary jaw and the coating filiin the traversing or moveable jaw (see Figure 1). When
y strong and it is not poSsible to manually separate the coating film from the substra
ration 2 described in/6.3 should be used.

Method of preparation 2

Wheretheé coating layer is not sufficiently strong to be stripped continuously from t
rhere theCoating layer can be distinctly identified from the substrate and can be
ately, \bond or weld two test specimens of the same material face to face, leaving thg
of-adhesive, using an adhesive system suitable for the type of coating being ev

test.

longitudinal

termined by

Where the strength of the coating layer exceeds the-force of the adhesive bond to the substrate,

bht angles to
he substrate,
vs of the test
care to avoid

After conditioning, mount the test specimen in the test apparatus, clamping the coatled end in the

the adhesion
e, method of

he substrate,
cut through
first 50 mm
hluated. It is

impo

tart tiat threadhresive chosenr does ot tause the coating toswettirreversibly orotl

erwise affect

the coating/fabric bond strength. Where the coated surface is treated in any way, e.g. siliconising, which
can inhibit the coating-to-coating bond, it is recommended that the adhesion test be conducted before
any such treatment is applied. Alternatively, when testing PU coated fabrics a sheet of rubber can be used
in place of one of the coated specimens. The formulation of the rubber compound should be such as to
produce a sheet with low stiffness and low elongation.

NOTE If necessary, it is possible to use a plain weave cotton fabric, desized and bleached, in order to ensure
complete release of remaining solvent.

6.3.2 To ensure a good bond, the composite test specimen shall be rolled at least twice with a roller of
76 mm face width and mass of 2 kg.

© IS0 2017 - All rights reserved
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6.3.3 All types of adhesive can be used, e.g. solvent based, aqueous based, hot melt reactive, ora
welding method may be applied, e.g. high frequency, hot air, hot plate, hot wedge. Wherever possible, the
adhesive or welding system used should be as agreed between those responsible for carrying out the test
and those to whom the test results are reported.

6.3.4 Apply the adhesive strictly in accordance with the recommendations of the adhesive supplier.
Allow sufficient time for the bond to attain its optimum strength. The welding condition parameter shall
be adapted to the product. Turn back the uncoated length of one of the plies of the test specimen and
carefully cut through the coating down to the substrate at the adhesion line.

Carefully separate the substrate from its coating for a distance sufficient to enable the ends of the test

specimen to[be mounted In the jaws of the test apparatus. Irim the test specimen at each edgp to a
width of (50 [+ 0,5) mm or (20 * 0,5) mm taking care to avoid damaging the longitudinal threads pof the
substrate.

6.3.5 Cond

6.3.6  After
specimen un
jaw of the teg

6.4 Deter

6.4.1 End;-

Itis often des
adhesion str¢
and 6.4.3 are
silicone can

6.4.2 Prey
Prepare 10 t

Totally imme
no more tha
with ISO 223
not attained
stated in the

6.4.3 Conductingthe test

Remove the

ition the test specimens in accordance with 4.1.

conditioning, mount the test specimen in the test apparatus, claimping the end
Her test in the stationary jaw and the non-adhesive coated end in the traversing or moy

t apparatus (see Figure 2).
mination of wet coating adhesion

use

irable, where coated fabric is employed in a damp or wet environment, to measure the c
ength when the coated fabric is wet. In so deifig, it is important that the procedures in
carried out before any silicone finish is applied, as it has been found that attempts to re
eriously affect the strength of the coatingadhesion, and thus give a misleading result.

aration of test specimens
bst specimens in accordaneewith 6.2 or 6.3.

rse them for (1 * 0,1) h invan aqueous solution of a non-ionic wetting agent of concent
1 0,1 % in volume at'temperature equilibrium with a standard atmosphere in accor
1, using a liquorratio of approximately 20:1. If it is suspected that wetting equilibri
in 1 h, then us€immersion times of either (6 * 0,25) h or (24 + 0,25) h. This time sh
test report.

bf the
reable

ating
6.4.2
move

ration
dance
um is
all be

thout

LeSt specimen from the wetting-out solution described in 6.4.2 and immediately, w

drying, cond

ctthetestimaccordance withrClause 8:

7 Apparatus

A constant rate of traverse (CRT) machine, as described under class B in accordance with ISO 5893, or a
constant rate of elongation (CRE) machine (class 1 in accordance with ISO 7500-1) shall be used. It shall
be fitted with a suitable recording system for measuring the variation of applied force.

The central points of the two jaws of the machine shall be in the line of pull, the front edges shall be at right
angles to the line of pull, and their clamping faces shall be in the same plane. The jaws shall be capable
of holding the test specimen without allowing it to slip; designed so that they do not cut or otherwise
weaken the test specimen; and shall not be less than the width of the test specimen. The faces of the
jaws shall be smooth and flat, except that when, even with packing, the test specimen cannot be held
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satisfactorily with flat-faced jaws, engraved or corrugated jaws shall be used. Suitable packing materials
for use with either smooth or corrugated jaws include paper, felt, leather, plastics, or rubber sheet.

8 Procedure

Adjus

t the tensile testing machine to give a jaw separation speed of (100 *

appropriate load capacity range.

10) mm/min. Select an

Clamp the separated plies of the prepared test specimen in the jaws of the machine, in a central position
and without uneven tension or excessive slack in the test specimen, as indicated in Figure 1 or Figure 2.

Mark

auge marks on the test specimen 50 mm apart, as shown in Figure 1 and Figure 2.

Set th
proce
to ind
meas

apprd
than {

e traversing jaw in motion and obtain a record of the fluctuation of applied force as p
eds. Observe the distance between the gauge marks, mark the graphical trace-ofthe
icate that the 20 mm distance of the test specimen has been separated and deldmina
irement starts as illustrated in Figure 3 and Figure 4. Continue the separation over
ximately 100 mm, so that the gauge marks on the test specimen are at least 200 mm
hey were at the commencement of the test, i.e. 100 mm of coated fabric have been se

y separation
applied force
Lion for force
a distance of
further apart
parated.

9 (alculation and expression of results

9.1

General

A record of the fluctuation in the force applied‘during delamination can consist of a series of

fiable peaks, as shown in Figure 3.
d the mid-point value from the final 80_%"of the delaminating process, as defindd in 9.2 and
P 3.

Alternatively, the record of variability can be less definable and take various forms| as shown in

4,

h

hents on the

hiech ; A ion, determine
the mld pomt value of the trace as belng the value which lies midway between the maximum and
minimum points of oscillation of the force recording device, as illustrated in Figures 3 and 4.

Express this value as the mid-point value in N/10 mm, N/20 mm or N/50 mm width to the nearest newton.

9.3 Calculation of mean result
Calculate the arithmetic mean of the five mid-point values in the longitudinal direction and the

arithmetic mean of the five mid-point values in the transverse direction of the coated fabric. In case the
substrate has a pile, calculate the two arithmetic means of each of the five values obtained (see 6.1).

© IS0 2017 - All rights reserved
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9.4 Coating adhesion strength

Wherever mid-point values can be calculated [cases illustrated in Figures 3 and 4 a)], the coating
adhesion strength is reported, for each direction tested, as the arithmetic means of the mid-point
values as explained in 9.3.

If only minimum values can be recorded [Figure 4 b)], report the individual results and the mean value
in each direction. The test report shall indicate the fact that coating adhesion strength is not definable
and that only minimum values are reported. It is essential that a copy of the graphical traces is attached
to the test report.

In the case illustrated in Figure 4 c), minimum and maximum values for each specimen are
mean is calc
and that onl}

graphical tra
10 Testre
The test repc
a) areferer
b) the desc
c) _the met

immersi
d)

not defir
e) thetype
f) the widt
g) therate
h) the initig
i) thestan
j) details o
k) acopyo
1)
m) the date
6

the coating adhesion strength for each direction, or thelindication that coating adhesion stren

details of the welding condition;

lated. The test report shall indicate the fact that coating adhesion strength is not def
 individual minimum and maximum values are reported. It is essential that a eopy
ces are attached to the test report.

port

rt shall include the following particulars:

ce to this document, i.e. ISO 2411;

Fiption of the coated fabric;

hod of preparation used; if wet test specimens have been tested, indicate the ti
bn;

able and the minimum or maximum and minimum values where relevant (see 9.4);
of failure observed (see Clause 3);

h of the test specimens;

pf jaw separation if differentférom 100 mm/min;

1l distance between the jaws;

lard deviation of the‘mean, if required;

f any deviatiopfrom the standard test procedure;

the graphigal trace, to be attached;

of the test.

iven. No

nable
of the

me of

gth is
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Figure 2 — Mounting of thin coatings and coatings of low adhesive strength
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