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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

electrotechni

cal standardization.
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INTERNATIONAL STANDARD ISO 813:2016(E)

Rubber, vulcanized or thermoplastic — Determination of
adhesion to a rigid substrate — 90° peel method

WARNING 1 — Persons using this International Standard should be familiar with normal
laboratory practice. This International Standard 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

ve the use or
vironmental
and disposal

WARNING 2 — Certain procedures specified in this International Standard may.invo
generption of substances, or the generation of waste, that could constitute a local en
hazarfd. Reference should be made to appropriate documentation on safe Handling
after use.

1 Sgope

This I
vulcan
rubbe

The m
such 4

hternational Standard specifies a method for the determination of the adhesive
lized or thermoplastic rubber bonded to a rigid substrate)using a test piece compri
- bonded to a single plate of rigid material. The test is carried out at a peel angle of ¢

ethod is applicable primarily to test pieces prepared,in the laboratory under standa
s can be used to provide data for the choice*of rubber compounds or adhesive

develgpment of such materials and the control of manufacturing processes.

This nj

2 N

ethod is not suitable for high-hardness rubbers, typically above 85 IRHD.

prmative references

The following referenced documents are indispensable for the application of this docum

refere
docuni

ISO 59
traver.

hces, only the edition citedyapplies. For undated references, the latest edition of t
ent (including any amehdments) applies.

93, Rubber and pldastics test equipment — Tensile, flexural and compression types (cc
be) — Specification

ISO1

899:2013, Rubber — Guide to the calibration of test equipment

ISO 23529, Rubber — General procedures for preparing and conditioning test pieces for physicd

3

strength of a
sing a strip of
0°.

d conditions,
systems, the

bnt. For dated
he referenced

nstant rate of

[ test methods

P in(‘iplp

The force required to cause separation of a strip of rubber bonded to a rigid substrate is measured, the
angle of separation being 90° and the width and thickness of the rubber and the rigid material being
fixed within specified limits.

4 Apparatus

4.1 Tensile-testing machine, complying with the requirements of ISO 5893, capable of measuring
force with an accuracy corresponding to class 1 and with a rate of traverse of the moving grip of
50 mm/min * 5 mm/min.

4.2 Fixture, for holding the test piece to the moving grip of the testing machine (4.1) so that the
direction of pull to cause separation is at all times during the test as nearly perpendicular as possible

© IS0 2016 - All rights reserved 1
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to the plane of the bond between the rubber and the rigid substrate, i.e. making an angle of 90° with the
face of the fixture. The fixture shown in Figure 1 complies with this requirement.

Dimensions in millimetres
+5
150 0

Key

1  rubber

2 tensile forfe

3 rigid subs{rate

4  adjustment grooves

5 attachmernt to upper grip of test machine

Figure 1 — Example of test fixture

4.3 Grip, sq designed that it does not'allow the rubber to slip or cause it to rupture.

4.4 Temperature-controlledchamber (if needed), for carrying out tests at a chosen tempgrature
which can be kept within the toleérances given in ISO 23529.

5 Test pi¢ces

5.1 Dimensions

The standard test piece shall consist of a strip of rubber 6 mm * 0, mm thick in the test area,
25 mm # 0,1 mm wide and 125 mm long, bonded to a square area, 25 mm long and 25 mm * 0,1 mm
wide on the surface of a strip of rigid substrate, the determination of the dimensions of the test piece
being in accordance with ISO 23529.

The substrate shall be sufficiently thick to prevent deformation during the test: a minimum thickness
of 1,5 mm is recommended. The width shall be 25 mm # 0,1 mm and the length, 60 mm * 1 mm.

Each test piece shall be prepared so that the bonded area, 25 mm long and 25 mm * 0,1 mm wide, is
approximately in the middle of the substrate as shown in Figure 2.

2 © IS0 2016 - All rights reserved
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Dimensions in millimetres
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Key
1 rupber
2 mapsked area
3  bgnded area
4  rigid substrate
5 thjckness depends on the thickness of the substrate

Figure 2 =-Standard test piece

5.2 Preparation

5.2.1 | Two types of mould can be used for the preparation of test pieces: moulds for sevejral test pieces
or mouylds for single test pieces:

5.2.1.1 When test piecCes are to be made using one type of rubber and one type of adhefsive system, a
mould|for several test\pieces can be used. The inside mould dimension parallel to the longifudinal axis of
the strjip of substfate shall be 125 mm. The dimension corresponding to the transverse axis|of the strip of
substrpte can be altered, depending on the number of test pieces to be prepared at a time. The dimension
perpendicularto the longitudinal and transverse axes of the substrate can be altered, for instance using
metal plates'of various thicknesses, depending on the thickness of the substrate, in order tdleave a depth
of 6 mm#'0,05 mm free for the rubber.

5.2.1.2 When only one test piece is to be made from a given rubber, a mould as specified in 5.2.1.1 shall
be used, except that the dimension corresponding to the transverse axis shall be restricted to the width
of the test piece.

5.2.2 From the rubber compound, cut slabs of sufficient thickness and of the required size for the
mould (length 125 mm, width corresponding to the number of test pieces to be prepared) so as to ensure
maximum pressure between the rubber and the substrate during the test piece preparation process.

© IS0 2016 - All rights reserved 3
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5.2.3 During test piece preparation, take great care to keep the surfaces to be bonded clean and free
from dust, moisture and other foreign matter.

Prepare, in the way required by the adhesive system under investigation, the surface to be bonded of
strips of substrate of the dimensions specified in 5.1. Mask both ends with pressure-sensitive tape so
that only the area specified in 5.1 is available for bonding.

Clean the rubber surface to be bonded, using solvent or another technique as required by the adhesive
system under investigation.

Apply the adhesive and assemble the strips of substrate and rubber. Place the assembly in the mould,
with the substrate at the bottom. When more than one test piece is being prepared at a time, place the
strips of subsfrate approximately 3 mm apart to permit Subsequent separation ol the test pieces,

5.2.4 In thq case of a rubber bonded with a heat-curing adhesive, carry out the vulcanization gnd/or
bonding by hpating the mould under pressure in a suitable press for the time and at, the-tempgrature
required by the system being investigated.

Take great cafe when removing the test pieces from the mould to avoid subjectifig the bonded syrfaces
to undue streps before the test pieces have cooled.

NOTE When the substrate used is a thermoplastic material, the strip may-ini some cases, need to b raised
to a temperatyre above its softening point in order to ensure adhesion. When\the substrate is a thermofsetting
polymer, the starting material may, in some cases, be a low-viscosity prepolymer at the test piece preparation
temperature, Wwhose polymerization is completed during the process. The mould and the moulding pressyre will
have to be adapted to such cases.

5.2.5 When more than one test piece is prepared at a tinie, separate the test pieces from eaclf other
for testing. D¢ this by cutting with scissors, a knife or angther suitable tool. The edges of each tesf piece
can then be bpffed on a belt sander to bring the edge ©of the rubber flush with the edge of the sulstrate.
Take care not|to overheat the test piece and not to redtice the width of the test piece beyond the tolerance
allowed.

5.2.6 The test can also be used to measure post-vulcanization (PV) bonding, where prefprmed
vulcanized rupber is bonded to the substrate. The conditions of bonding, such as temperature, pressure
and surface preparation, shall be giveh in the test report.

5.3 Number

Four test piedes shall be tested.

5.4 Conditioning-béfore testing

The time intefval between the preparation of the test pieces and testing shall be in accordance wijth the

3 Vi faVaWalal =laYa ¥l SR ) 111 R | PR el ) R 11
requirementsorts8Zo5z9 1t snmanrveat reast Toratter- mouramsg:

Condition the test pieces in accordance with the requirements of [SO 23529 for atleast 16 h at a standard
temperature (23 °C = 2 °C or 27 °C % 2 °C) immediately before the test.

When a test at other than standard laboratory temperature is required, carry out additional
conditioning at this temperature for long enough to bring the material to the required temperature.
ISO 23529 gives guidance on the conditioning time necessary to reach temperature equilibrium.

6 Test temperature and humidity

Unless otherwise specified, carry out testing at standard laboratory temperature, as specified in
1SO 23529.

4 © IS0 2016 - All rights reserved
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When other test temperatures are required, take them, as far as possible, from the list of preferred

tempe

ratures given in ISO 23529.

Use the same temperature throughout any one test, as well as any series of tests intended to be
comparable.

7 Procedure

7.1 Place the test piece symmetrically in the fixture (4.2), with the end to be pulled apart facing towards
the operator. Before applying the load, strip the rubber from the substrate for a distance of about 2 mm,

using

sharp knife and taking care not to introduce tears in the rubber. Place the free end

of the rubber

strip i
tempe
the tes
50 mn
separg

Other
In sucl

7.2
be ma

7.3

8 E:

8.1 |

Calcul
record

8.2 |

Assesq

R

RC
CP
PS

h the grip (4.3). In the case of tests at other than standard temperature, keep the(te
rature-controlled chamber (4.4) for a sufficient length of time after closure of thg

n/min + 5 mm/min until separation is complete. Record the maximumforce requ
tion.

Epeeds of separation may be used to examine the viscoelastic behaviour of the bond
1 cases, the use of logarithmic increments in the speed of separation is recommendg¢

He.

During the test, cut the rubber back to the substrate- with the knife whenever the rubbe

kpression of results

Adhesion strength

hte the adhesion strength, in newtons per millimetre, by dividing the maximum ford
ed in 7.1 by the width, in millimetres, of the test piece.

Adhesion failure symbols

the type of failure,using the following symbols:

When the failure’is in the rubber.
When the-failure is at the interface between the rubber and the layer of adhesive.

Whenthe failure is at the interface between the layer of adhesive and the primer (if used)

5t piece in the
chamber for

t piece to reach the required temperature. Then move the grip of the tensile-testimg machine at

ired to cause

[see Annex A).
pd.

An autographic recording of the force of adhesion over the full length of the test piece can also

' tends to tear.

e, in newtons,

When the failure is at the interface between the primer (if used) and the substrate.

Nhen the fai eisatthe interface hetween the adhe e and the h ate (when no prini

CS

ler is used).

When the failure is at the interface between the rubber and the substrate in the case of direct adhesion,

i.e. no adhesive used.

When the failure is in the substrate.

9 Precision

No precision data are currently available for this method.
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10 Test report
The test report shall include the following information:
a) the following sample details:
1) afull description of the sample and its origin;
2) the time and temperature of forming;
3) the date of forming;

4) the substrate used:

5) the details of the adhesive system;
b) areferenge to this International Standard, i.e. [SO 813;
c) the following test details:

1) the time and temperature of conditioning prior to test;

2) the t¢mperature of test;

3) the details of any procedures not specified in this International Standard;
d) the following test results:

1) the number of test pieces used;

2) the ilrdividual test results;

3) the type of failure, expressed in accordance:with 8.2;

e) the date ¢f the test.

6 © IS0 2016 - All rights reserved
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Annex A
(informative)

Analysis of the viscoelastic behaviour of the bond

If, for a given system, tests are carried out at several speeds and several temperatures in order to
achieve a better understanding of the viscoelastic behaviour of the bond, covering the transition from

plotted on a

Cohesivn failure toadhesive failure of the test pinr‘n' the adhesion Cfrnngfh (cnn Q 1) may

graph
streng
isothe

NOTE

of equ
of rub
repres
could K
proces
inform|

as a function of speed for each temperature. A semi-logarithmic graph is used, with
th along the y-axis on a linear scale and speed along the x-axis on a logarithntic
rmal curves may be drawn on the same graph.

These data can be subjected to further processing based on the assumption that th
valence between the time dependence and the temperature dependence(of the relaxatig
pers (the Williams, Landel and Ferry transform). Thus, it is possible“tp draw a single
enting, for a standard temperature, the adhesion behaviour over a‘crange of speeds my
e obtained experimentally, and showing the transition from one,mede of failure to the o
5ing technique used is not specific to adhesion behaviour and is therefore, not described h¢
ption, the reader is referred to the publications given in the Bibliegraphy.

the adhesion
scale. All the

bre is a degree
n mechanisms
master curve
ch wider than
ther. The data-
re. For further
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Annex B
(normative)

Calibration schedule

B.1 Inspection

Before any ca
inspection an
made in the “

It shall be ag
parameters §
formally calil
written into t

B.2 Sched

Verification/d
frequency of
individual lab

The calibratid
in the test mg
to the main td

For each pai
publication o

procedure which is more specific or detailed than that in ISO 18899 is available, it shall be U

preference).

The verificati
calibration sc¢

C require
S standar]
U in use.

In addition tg

libration is undertaken, the condition of the items to be calibrated shall be ascertai
d recorded in a calibration report or certificate. It shall be reported whether calibra
hs-received” condition or after rectification of any abnormality or fault.

pecified as approximate and for which the apparatus does not therefore need|
rated. If such parameters are liable to change, then the need for periodic checks s
he detailed calibration procedures.

ule

alibration of the test apparatus is a normative partiof this International Standar
ralibration and the procedures used are, unless otlierwise stated, at the discretion
oratory, using ISO 18899 for guidance.

n schedule given in Table B.1 has been compiled by listing all of the parameters sp
thod, together with the specified requirement. A parameter and requirement can
st apparatus, to part of that apparatus or to an ancillary apparatus necessary for th

ameter, a calibration procedure,is indicated by reference to ISO 18899, to a
" to a procedure particular to the test method which is detailed (whenever a calik

on frequency for each)parameter is given by a code-letter. The code-letters used
hedule are the following:

ment to be codfirmed but no measurement;
d intervalastadvised in ISO 18899;

the items listed, some standards assume the use of “normal” laboratory apparat

hed by
tion is

certained that the apparatus is generally fit for the intended purpose; including any

to be
nall be

d. The
of the

pcified
relate
e test.

hother
ration
sed in

in the

1S, e.g.

timers, beak

5, etc. These may nieed catibrating fmaccordance withr theappropriate procedure g

ven in

ISO 18899. Also, there may be items specified in the relevant cited standard which have a dimension,
for example a 250 ml flask. Where the size has no particular significance, other than convenience of
use, these items will not need to be calibrated.

Most standards for the testing of materials require the test piece to be conditioned. This implies the
use of a thermometer and, possibly, a hygrometer, both of which will require calibration. Standard
conditioning and test temperatures and humidities cited in the relevant standard have not been
repeated in the schedule.

Test piece dimensions are usually specified. This implies the use of dimension-measuring instruments
which will require calibration. Test piece dimensions cited in the relevant standard have not been
repeated in the schedule.
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