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Foreword

This document (CR 14376:2002)) has been prepared by Technical Committee CEN/TC 193 "Adhesives", the
secretariat of which is held by AENOR.

This Report includes an informative Annex A.
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Introduction
The setting of an adhesive is a complex process, during which the adhesive develops its cohesive strength.
It takes place in several phases which are affected by numerous factors e.g. environmental conditions, substrates,

coating weight, etc. Terms commonly used, related to the setting process are e.g. open time (correctly termed
maximum open time), wet tack, hot tack, green tack, closed time, setting time.
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1 Scope

This Report defines the terms of the setting process in detail, and describes the various aspects of the testing
procedures used to assess the setting process.

2 Normative references

This CEN Report 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 CEN Report only
when incorporated in it by amendment or revision. For undated references the latest edition of the publication
referred to applies (including amendments).

EN 923, Adhesives - Terms and definitions
EN 1066, Adhesives - Sampling

ISO 291, Plastics - Standard atmospheres for conditioning and testing

3 Terms and definitions
For the purpose of this CEN Report the terms and'definitions intaccordance with EN 923 and the following apply.

3.1

setting :

process by which an adhesive develops its.cohesive, strength, and-thus the physical and chemical properties of its
bond

NOTE The development can be effected by physical changes (gelation, hydration, cooling, evaporation of volatile
constituents) and/or chemical reactions (polymerization, crosslinking, oxidation, curing).
[EN 923:1998]

3.2

setting time

period of time necessary for an adhesive to set under the specified conditions
[EN 923:1998]

3.3

maximum open time

maximum time interval after which an adhesive coat being applied loses its bonding ability
[EN 923:1998]

4 Safety

Persons using this Report shall be familiar with normal laboratory practice. This document 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 conditions.
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5 Description of terms of the setting process

5.1 General

The following terms are used to describe the setting process and to test the setting properties of adhesives for
paper and board, packaging and disposable sanitary products.

The description includes some recommendations for testing setting properties.

5.2 Setting

The increase in strength of an adhesive bond with time can be measured.

An adhesive is usually applied to an adherend in liquid or molten form and has a relatively low cohesive strength at
the time of application. The adhesive will undergo physical change e.g. loss of water, solvent or thermal energy or
gellation or crystallisation and/or chemical changes e.g. polymerisation, crosslinking, oxidation reflected in an
increase in viscosity and cohesive strength.

This increase in viscosity and cohesive strength is called "setting".

In the case of adhesive coatings e.g. heat seal or remoistenable adhesives, the coating should first be reactivated
by adding thermal energy and/or water. In the case of cold seal or contact adhesives pressure could also be
necessary.

Bond strength appears to develop continuously'with the majarity of adhesives,/but in‘distinct phases with others.

NOTE The direct measurement of cohesive strength of adhesivés Gsed_for|paper and packaging is difficult. Therefore, in
practice, the strength of a bond is measured and the increase in the bond strength with time is taken to be a measure of the
increase of the cohesive strength.

5.3 Setting time

When the cohesive strength of an adhesive no longer increases with time, the adhesive has set and the time taken
for this to occur is called “setting time”.

However, in bonds the speed of setting is influenced by the adherends, the assembling and by the environmental
conditions.

Therefore the setting time observed in practice by various procedures (e.g. time to reach fibre tear, substrate failure
or a defined minimum bond strength), is not necessarily the same as the time required for an adhesive to set fully
i.e. to reach its maximum cohesive strength.

Thus setting time data should always be treated with caution because absolute values cannot be determined.
Setting times will always be specific to equipment, substrates and conditions.

5.4 Maximum open time

When an adhesive is applied to a substrate, (with the exception of pressure sensitive adhesives and cold-seal
adhesives) after a certain period of time it loses the ability to form a satisfactory bond when a second surface is
brought into contact with it. This time is called the maximum open time.

A satisfactory bond is one that fulfils the requirements of its intended purpose.

This maximum open time can be determined by measuring the strength of bonds made at regular intervals after the
adhesive has been applied to one adherend.

The maximum open time is taken as the time after which the resulting bond strength falls below an agreed
percentage (usually 50%) of the maximum value.

Maximum open time will always be specific to equipment, substrate and conditions.
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5.5 Bond Setting time

After a bond has been formed within the maximum open time of the adhesive, the strength of the bond can be
measured at time intervals after bond formation. This allows the development of the bond strength to be
determined. The time necessary for a given bond strength to be reached is referred to as the "bond setting time".

The setting time will always be specific to equipment, substrate and conditions.

5.6 Hot Tack - Wet Tack

The adhesive is named as "high hot tack" when a bond with a hot melt adhesive immediately shows high strength.
When the bond strength is relatively low, the hot melt adhesive shows low hot tack.

Similarly, if a water borne adhesive is capable of forming a bond with relatively high strength immediately after its
application to the substrate it is named as "high wet tack".

Hot tack and wet tack will always be specific to equipment, substrate and conditions.

NOTE Hot tack and wet tack of an adhesive increase during the maximum open time, e.g. if the bond is formed at the
beginning of the maximum open time, the resulting hot tack/wet tack will be lower than if the bond is formed at the end of the
maximum open time.
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