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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 36 was prepared by Technical Committee ISO/TC 45, Rubber and rubber products, Subcommittee SC 2,
Testing and analysis.

This fifth edition cancels and replaces the fourth edition (ISO 36:2005), which has been technically revised as
follows:

— the class of tensile-testing machine used has been changed from class 2 to class 1;
— additional explanation has been given on the preparation of test pieces in Clause 7;

— a calibration schedule has been added (see Annex A).
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INTERNATIONAL STANDARD I1ISO 36:2011(E)

Rubber, vulcanized or thermoplastic — Determination of
adhesion to textile fabrics

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

1 Scope

This International Standard specifies a method of test for measuring the force required to separate, by stripping,
two plies of fabric bonded with rubber, or a rubber layer and a fabric ply bonded together.

The method is applicable when the ply surfaces are approximately plane or when they are in the form of a
cylinder having an internal diameter greater than approximately 50 mm. The method is not applicable when the
ply surfaces contain sharp bends, angles or other gross irregularities which cannot be excluded when cutting
out test pieces.

This International Standard does not apply to coated fabrics, which are tested in accordance with ISO 2411,
Rubber- or plastics-coated fabrics — Determination of coating adhesion, or textile conveyor belts, which are
tested in accordance with ISO 252, Conveyor belts — Adhesion between constitutive elements — Test methods.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.

ISO 5893:2002, Rubber and plastics test equipment — Tensile, flexural and compression types (constant rate
of traverse) — Specification

ISO 6133:1998, Rubber and plastics — Analysis of multi-peak traces obtained in determinations of tear strength
and adhesion strength

ISO 18899:2004, Rubber — Guide to the calibration of test equipment

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

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

31
adhesion strength
force per unit width required to cause a separation at the interface between the assembled components

NOTE Any separation occurring at any other point, for example inside either component under test, is a failure of the
component material, and does not indicate an adhesion strength. In such cases, the adhesion strength is greater than the
strength of the weakest component involved.
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4 Principle

The stripping force required to separate two plies of fabric bonded with rubber, or a rubber layer and a fabric
ply bonded together, is measured under specified conditions using test pieces of standard dimensions in the
form of a flat strip.

5 Apparatus

5.1 Test machine, power-driven and equipped with a suitable dynamometer; it shall be capable of maintaining
a substantially constant rate of traverse of the moving head during the test and shall be linked to an autographic
recorder or a computer with graphic capabilities for data acquisition and processing. An inertialess dynamometer
(of the electronic or optical type, for example) should preferably be used.

The machine shall comply with the requirements of ISO 5893, be capable of measuring force with an accuracy
corresponding to class 1 as defined in ISO 5893:2002, and have a rate of traverse of the moving grip of
50 mm/min £ 5 mm/min.

The machine shall be fitted with grips capable of holding the test piece and the ply to be separated without
slipping during the test.

5.2 Autographic recorder, with a scale sufficiently large to permit easy interpretation of the trace, or
computer with graphic capabilities and software enabling it to comply with the procedure for data processing
described in ISO 6133.

6 Calibration

The test apparatus shall be calibrated in accordance with the schedule given in Annex A.

7 Test piece

The test piece shall have a width of 25 mm + 0,5 mm and shall be of sufficient length to permit ply separation
during measurement over a length of at least 100 mm. The minimum thickness of the constituent components,
or of one of them, shall be such that the weakest component can transmit the force necessary for separation
without breaking.

The test piece shall be cut in a plane parallel to the warp in the length direction and parallel to the weft in the
width direction.

If required, also cut test pieces in a plane parallel to the weft in the length direction and parallel to the warp in
the width direction.

If there is a danger of bits of fabric being removed from the test piece due to irregularity of fabric alignment,
make the test pieces slightly wider, but at least the ply to be stripped shall be cut to the width of 25 mm.

The thickness shall be suitably reduced (see ISO 23529), if necessary, in order to ensure that the line of
separation of the plies during the test lies as close as possible to the plane of the strips of test piece held in
the gr§ps (see Figure 1). For tests intended to be comparable, the test pieces shall have the same dimensions.

Whenever possible, the standard test piece shall be cut from the article and prepared in accordance with the
relevant product standard, if one exists.
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Key

1 ideal

2 undesirable

3 line of separation

Figure 1 — Position of line of separation of plies

8 Number of test pieces

Unless otherwise specified, three test pieces shall be tested for each direction of test.

9 Time-interval between vulcanization and testing
Unless otherwise specified for technical reasons, the following requirements for time-intervals shall be observed:
a) For all test purposes, the minimum time between vulcanization and testing shall be 16 h.

b) For non-product tests, the maximum time between vulcanization and test shall be 4 weeks, and for
evaluations intended to be comparable the tests shall be carried out, as far as possible, after the same
time-interval.

c) Forproduct tests, whenever possible, the time between vulcanization and testing shall not exceed 3 months.
In other cases, tests shall be made within 2 months of the date of receipt of the product by the customer.

10 Conditioning of test pieces and temperature of test

Condition all test pieces in accordance with ISO 23529. If the preparation of test pieces involves buffing, the
interval between buffing and testing shall be not less than 16 h and not greater than 72 h.

For tests at a standard laboratory temperature (see ISO 23529), test pieces that do not require further
preparation may be tested immediately, if cut from conditioned test samples. Where additional preparation is
involved, a minimum conditioning period of 3 h at a standard laboratory temperature shall be allowed.

For tests at temperatures other than a standard laboratory temperature, condition the test pieces at the
temperature at which the test is to be conducted for a period sufficient to enable the test pieces to attain
substantial equilibrium in accordance with ISO 23529.

11 Procedure

Take the test piece as described in Clause 7 and separate a ply of fabric or a rubber layer by hand for a distance
of approximately 50 mm. The use of a scalpel or similar implement might be necessary to initiate the separation.

Fix the separated ends of the test piece in the grips of the test machine (5.1) and adjust so that the tension is
distributed uniformly and so that no twisting of the test piece will occur during the test. Place the body of the test
piece in the non-driven grip and the ply to be separated in the power-driven grip so that the angle of separation
is approximately 180°. It is important to ensure that the strips of test piece held in the grips lie in the same plane.
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Start the machine and continue the ply separation whilst recording on the chart recorder or in the memory of
the computer (see 5.2) the force values over a length separation of at least 100 mm. The rate of travel of the
power-driven grip shall be 50 mm/min + 5 mm/min.

Examine the separated pieces for separation or failure.

12 Expression of results

12.1 Calculate the adhesion strength of the test piece by dividing the separation force, determined in accordance
with ISO 6133:1998 using method A, B, C, D or E, as appropriate to the trace, by the width of the test piece.
Report the result as the median of the individual values obtained for the three test pieces, expressed in newtons
per millimetre.

12.2 Describe the type of failure or separation using the following terminology:
R indicates that the failure is in the rubber layer;
RA indicates that the separation is between the rubber layer and the adhesive;
AT indicates that the separation is between the adhesive and the fabric;
RB indicates that the failure is in the rubber bond between two fabric plies;
T indicates that the failure is in the fabric;

RT indicates that the separation is between the rubber and the fabric when no adhesive is present.

13 Test report
The test report shall include the following information:
a) sample details:
1) a full description of the sample and its origin,
2) the method of preparation of the test pieces from the sample, for example moulded or cut,
3) whetherthe test pieces were cut with their length in a plane parallel or perpendicular to the warp direction;
b) a reference to the test method used, i.e. the number of this International Standard;
c) test details:
1) the standard laboratory temperature used,
2) the time and temperature of conditioning prior to the test,

3); the temperature of test, if other than a standard laboratory temperature, and the relative humidity,
~ if necessary,

4) the number of test pieces tested (if not three),

5): details of any procedures not specified in this International Standard;
d) testresults:

1) the individual test results,

2) the median value of the individual results,

3) the method of calculation used, i.e. A, B, C, D or E (see 12.1),
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4) the type of failure or separation (see 12.2);

e) the date of the test.
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Annex A
(normative)

Calibration schedule

A.1 Inspection

Before any calibration is undertaken, the condition of the items to be calibrated shall be ascertained by
inspection and recorded in any calibration report or certificate. It shall be reported whether calibration is carried
out in the “as-received” condition or after rectification of any abnormality or fault.

It shall be ascertained that the apparatus is generally fit for the intended purpose, including any parameters specified
as approximate and for which the apparatus does not therefore need to be formally calibrated. If such parameters
are liable to change, then the need for periodic checks shall be written into the detailed calibration procedures.

A.2 Schedule

Verification/calibration of the test apparatus is a mandatory part of this International Standard. However, the
frequency of calibration and the procedures used are, unless otherwise stated, at the discretion of the individual
laboratory, using ISO 18899 for guidance.

The calibration schedule given in Table A.1 has been compiled by listing all of the parameters specified in the
test method, together with the specified requirement. A parameter and requirement can relate to the main test
apparatus, to part of that apparatus or to an ancillary apparatus necessary for the test.

For each parameter, a calibration procedure is indicated by reference to ISO 18899, to another publication or
to a procedure particular to the test method which is detailed (whenever a calibration procedure which is more
specific or detailed than that in ISO 18899 is available, it shall be used in preference).

The verification frequency for each parameter is given by a code-letter. The code-letters used in the calibration
schedule are:

C requirement to be confirmed, but no measurement;

S standard interval selected as described in ISO 18899;

U inuse.
Table A.1 — Calibration frequency schedule
Subclause in Verification
Parameter Requirement ISO 18899:2004 frequ.ency Notes
guide
Test machine Complying with ISO 5893
Force measurement Class 1 211 S
accuracy
Rate of traverse of (50 + 5) mm/min 23.4 S
moving grip
Grips No slippage C ]
Autographic recorder With a sufficiently large C S To permit easy
scale (see 5.2) interpretation
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In addition to the items listed in Table A.1, use of the following is implied, all of which need calibrating in
accordance with ISO 18899:

— athermometer for monitoring the conditioning and test temperatures;

— instruments for determining dimensions of the test pieces.

AICN 2N44 Al v
Copyright International Organization for Standardization ’JhtS reserved

Provided by IHS under license with ISO
No reproduction or networking permitted without license from IHS Not for Resale



ISO 36:2011(E)

ICS 59.080.40 83.060.00

Price bésed on 7 pages

AN INA4 ANl vinkin cneanyad
Copyright International Organization for Standardization

Provided by IHS under license with ISO

No reproduction or networking permitted without license from IHS Not for Resale



