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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 193, "Adhesives", the secretariat of
which is held by AENOR.

This European Standard shall be given the status of a national standard, either by publication of an identical text or
by endorsement, at the latest by September 2001, and conflicting national standards shall be withdrawn at the
latest by September 2001.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Czech Republic, Denmark, Finland,
France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and the United Kingdom.
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1 Scope

This European Standard specifies the determination of optimum heat activation temperatures and maximum
activation life of solvent-based or dispersion adhesives coated onto adherends, primarily based on the
requirements for sole attaching adhesives. Optimum heat activation temperatures and maximum heat activation life
depend mainly on the type, composition and colour of the adhesive as well as the footwear material used.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies(including amendments).

EN 522 Adhesives for leather and footwear materials – Bond strength –
Minimum requirements and adhesive classification

EN 923 Adhesives — Terms and definitions

EN 1066 Adhesives —  Sampling

EN 1067 Adhesives —  Examination and preparation of samples for testing

EN 1392 Adhesives for leather and footwear materials — Solvent-based
and dispersion adhesives —Test methods for measuring the bond
strength under specified conditions

ISO 554 Standard atmospheres for conditioning and/or testing —
Specifications

ISO 868 Plastics and ebonite — Determination of indentation hardness by
means of a durometer (Shore hardness)

3 Terms and definitions

For the purpose of this standard, the definitions in accordance with EN 923, EN 1392, and the following definitions,
apply:

3.1
optimum activation temperatures
range of surface temperatures of a heat activated adhesive coat at which a bond is produced which on peel testing
has satisfactory strength with a proportion of non-coalescence of less than 10 %.

3.2
maximum activation life
longest time interval, beginning with adhesive application, at the end of which, compared to bonds obtained after
drying without storing, heat activation at an optimum activation temperature produces bonds of less than 10 %
reduction in peel strength with non-coalescence of less than 10%.

4 Principle

The surfaces of the upper and the sole materials used for testing are treated specifically to the type of material.
Strips of specified size and form are cut from the treated materials and coated with the adhesive under test. The
coats applied are dried for a specified period of time under specified conditions.

For determination of the optimum activation temperatures coats on sole material strips are heat activated to various
surface temperatures at intervals of 10 �C from 50 �C to 90 �C, unless otherwise specified, and immediately
assembled with dried but not activated coats on strips cut from upper material. The test pieces produced are stored
for a specified time under specified conditions before their strength is determined in a peel test in accordance with
EN 1392.
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For determination of the maximum activation life coats on sole material strips are dried and heat activated, after
various specified time intervals, to a determined optimum activation temperature and immediately assembled with
dried but not activated coats on strips cut from upper material. The test pieces obtained are stored for a specified
time under specified conditions before their strength is determined in a peel test in accordance with EN 1392.

5 Safety

Persons using this standard shall be familiar with normal laboratory practice.
This standard does not purport to address all the safety problems, if any, associated with its use.

It is the responsibility of the user to establish safety and health practices and to ensure compliance with any
European and national regulatory conditions.

6 Adhesive and materials

6.1 Adhesive

Identify the adhesive under test in the test report, in particular note name and/or designation, manufacturer, date of
manufacture and/or supply and/or lot number, main polymer and colour. For two part adhesives identify the nature
of the cross-linking agent and the mixing ratio of the components.

6.2 Materials

Use the footwear material the use of which is intended or specified (e.g. for bonding in a footwear production line)
or a reference test footwear material in accordance with EN 522 representing a group of footwear materials based
on a defined polymer (e.g. for research and development purposes).
If reference footwear test material(s) in accordance with EN 522 are used, make a reference to it (them) in the test
report.

Identify the footwear material(s) used for testing. Record name and/or designation, manufacturer, date of
manufacture and/or supply, type of upper and of soling material. For leathers list colour, thickness and type of
tannage (if known), for rubber and plastic materials, colour, polymer base and shore-hardness in accordance with
ISO 868. Include this identification of the material in the test report.

7 Apparatus

Apparatus described in EN 1392 is required with the following considerations:

7.1    Heat activator , infra-red activator for heating quickly adhesive coats to the required temperature.

7.2   Equipment for measurement of temperature , a non-contact temperature measurement device for
measuring quickly the temperature of activated adhesive coats.

8 Test pieces

8.1 Preparation of material

Condition all upper and soling materials to an equilibrium state in the standard atmosphere 23/50 in accordance
with ISO 554.

8.2 Preparation of bonding surfaces

Proceed as described in EN 1392.
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8.3 Form of material strips and test pieces

Proceed as specified in EN 1392 for a peel test at (23 � 2) °C.

8.4 Cutting of material strips

Proceed as described in EN 1392.

8.5 Number of material strips and test pieces

8.5.1   For determination of the optimum activation temperatures prepare at least 10 strips of upper and 10 strips of
soling material for the preparation of 10 test pieces (5 for preliminary and 5 for final testing). In addition prepare at
least 5 strips for measuring the time which the heat activator requires to heat the surfaces of an adhesive coat on
the soling material to a temperature specified in 9.1.2.

8.5.2   For determination of the maximum activation life of one component adhesives prepare at least 17 strips of
upper and 17 strips of soling material for the preparation of 17 test pieces (12 for preliminary and 5 for final testing).
For determination of the maximum activation life of two components adhesives prepare at least 10 strips of upper
and 10 strips of soling material for the preparation of 10 test pieces (5 for preliminary and 5 for final testing).

8.6 Preparation of the adhesive

Take a significant sample of the adhesive to be tested in accordance with EN 1066 and examine and prepare it in
accordance with EN 1067.
Proceed as described in EN 1392.

Unless otherwise specified, and so recorded in the test report, allow a two components adhesive to mature for (30
± 5) min after mixing.

8.7 Application of the adhesive

Proceed as described in EN 1392.

9 Procedure

9.1 Determination of the optimum activation temperatures

9.1.1   Apply the adhesive (8.7) on the prepared (8.2) surfaces of upper and the soling material and allow the coats,
unless otherwise specified and so recorded in the test report, to dry for (30 ± 5) min at a controlled temperature of
(23 ± 5) �C and a relative humidity of less than 70 %, while allowing free evaporation of solvents.

9.1.2   Using spare strips coated with the adhesive under test determine the time which the heat activator (7.1)
requires to heat the surfaces of an adhesive coat on the soling material to a temperature of 50 �C, 60 �C, 70 �C,
80�C, and 90 �C. The time required by the heat activator to reach 90 �C shall not exceed 15 s. For measuring the
temperature of activated adhesive coats use the non-contact temperature measurement devices (7.2). Record the
time required for each temperature.

9.1.3   Activate the adhesive coat on one strip of the soling material to 50 �C, assemble the activated coat
immediately with a dried but unactivated coat on a strip of the upper material and start pressing the test piece.
Carry out all operations from the end of activation to attainment of maximum pressure within 10 s. Proceed for
pressing the test pieces in accordance with EN 1392. After pressing store the test pieces for 3 days to 5 days in the
standard atmosphere of 23/50 in accordance with ISO 554 and determine peel resistance at (23 ± 2) �C as
described in EN 1392.

9.1.4   Repeat all operations described in 9.1.1 and 9.1.3 using activation temperatures of 60 �C, 70 �C,  80 �C, and
90 �C. For each activation temperature, record all values of peel resistance obtained, together with the percentage of
non-coalescence (coalescence failure) (if any, using the various activation temperatures), as described in EN 1392.
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Determine the optimum activation temperatures to the nearest of 10 �C by testing 5 test specimens in a final test
and note the mean and the individual values in the test report.

9.2 Determination of the maximum activation life

9.2.1   Unless otherwise specified and recorded in the test report:

Apply the adhesive (8.7) on the prepared (8.2) surfaces of upper and the soling material and, while allowing free
evaporation of solvents, store the coats for drying at a controlled temperature of (23 ± 5) �C and a relative humidity
of less than 70 %.

Use appropiate drying times chosen from those listed in Table 1.

Table 1 — Drying times for adhesive coats on upper and soling materials

Type of adhesive
Drying times

on soles 1 d, 3 d, 7 d, 14 d and 28 days  One component
on upper 1 h, 4 h and 16 hours
on soles 1 h, 4 h and 16 hours  Two components
on upper 1 h, 4 h and 16 hours

NOTE  The drying times have been chosen to correspond to typical drying times used in shoe manufacture.

9.2.2   Activate the adhesive coat on one strip of the soling material to a determined optimum activation
temperature (9.1), assemble the activated coat immediately with a dried but unactivated coat on a strip of the upper
material and then proceed as described under 9.1.3.

9.2.3   Repeat all operations described in 9.2.1 and 9.2.2 using all the chosen drying times listed in table 1. For
each drying time, record all values of peel resistance obtained together with the percentage of non-coalescence (if
any), as described in EN 1392. If a drying time is found producing a bond showing more than a 10 % reduction in
peel strength with more than 10 % non-coalescence, any prepared and coated material strips for longer drying
times need not be tested.

9.2.4    Repeat all operations described in 9.2.1 and 9.2.2 to confirm the maximum activation life in a final test using
5 test specimens, and note the individual values and the average value in the test report.

If the values for 28 days drying, or 16 hours for two components adhesive, are reduced by less than 10 %, quote
this result in the form "heat activation life 28 days or 18 hours or more". Alternatively prepare and test, if desired,
further  test pieces with longer drying times to establish more accurately the actual activation life of the adhesive.

10 Evaluation and expression of results

10.1 Optimum activation temperatures

Tabulate for the various activation temperatures all values of peel resistance determined together with the
percentages of non-coalescence. Determine the optimum activation temperatures in accordance with 9.1.

10.2 Maximum activation lifeTabulate all values of peel resistance together with the percentages of non-coalescence for each drying time of
coats on the upper material and the corresponding drying times of coats on the soling material. Determine the
maximum activation life in accordance with 9.2.
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