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Introduction

Today's wood and furniture manufacturing is not
imaginable without hot melt adhesives. They
constitute the only adhesive system which allows
modifications of processing parameters during
processing. For example: viscosity of a hot melt
adhesive can be widely adapted to the desired
conditions by controlling temperatures. This
makes hot melt adhesives the perfect adhesives
when work processes must be controlled and
automated.

It is the purpose of this data sheet to clarify the
multitude of terms and definitions processors of
hot melt adhesives are faced with.

1. Definitions and terms

According to DIN EN 923" a hot melt adhesive
(German:  Schmelzklebstoff;  French: Colle
thermofusible) is defined as an adhesive system
which is hot melted and develops cohesion
(internal strength) after cooling.
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Principally, a hot melt adhesive, like all adhesives,
consists of one or more polymers plus additives
such as pigments, stabilizers etc. More
information in chapter 2.2. Chemical
characteristics of adhesives.

Usually, hot melt adhesives are named after the
base polymers:

Many systems can be formulated to be reactive
and thermoplastic. Thermoplastic bonds with
hot melt adhesives are reversible. Under
sufficiently high thermal stress, they once again
liquefy and consequently loose their cohesion.

To counteract this fact (which is sometimes
desired — just think of recycling), the polymer
molecules must be cross-linked after setting
(chemical linkage). Loss of cohesion at higher
temperatures is consequently reduced and
adhesive forces of the hot melt adhesives are
maintained. These systems submitted to chemical
cross-linkage after the cooling phase are so-called
reactive hot melt adhesives.
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2. Characteristics of adhesives
2.1 Physical characteristics of adhesives

It results from above description of the bonding
process that when describing a hot melt adhesive,
we must accurately distinguish if referring to the
melt, the phase transition or the set solid. Most
application parameters describe the melt, in
contrast, most selection criteria describe the
solid.
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The melt is described based on variables
specifying a liquid, such as viscosity; the solid
however is specified by mechanical variables
such as the G-module. In-between are the
parameters describing the phase transition
between the two such as for example the
softening temperature.
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2.2. Chemical characteristics of adhesives

Hot melt adhesives are multi-component systems
which allow to adjust certain characteristics by
expert combining of different polymers and
additives so that, for example, hot melt adhesives
can show thermal or mechanical behavior which is
very different from that of the base polymers. Like
with the alloy steel, which is far superior to its raw
material iron, properties can be achieved by an
optimal combination of different raw materials
which the single substances do not have.

This allows to custom-tailor hot melt adhesives as
polymer alloys. The table below lists the essential
raw materials used for hot melt adhesives:
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3. Characteristics of the substrates

The properties of the bond are not only influenced
by the adhesive used, but also by those of the
substrates. We will therefore expand our analysis
to the properties of the bond as a system. It is the
system we are interested in, not the individual
components, the adhesives and substrates.

3.1. Physical properties of materials

The following table 6 lists as an example the
properties of highly demanding furniture edges.

The last column "Examination” wants to infer that,
at least as a comparison test, the behavior of
edges at permanently high temperatures, permit
an estimate regarding stress to be expected:
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3.2. Chemical characteristics of materials

For coating materials and edges as well, the base
material is also used for naming. Table 7 lists
some current materials with no claim to be
complete. Information  regarding recycling
behavior and mechanical flexural strength are
contained in the technical data sheets issued by
the respective manufacturer. Application areas
pertinent to our context are listed in the second
column.
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Please note that many of above materials cannot
be bonded when left untreated. In some cases,
manufacturer will already apply a primer which
then serves as actual contact surface for the
adhesive.

4. Processing parameters

Table 8 on page 7 is a list of "practical"
parameters which are often questioned and
misunderstood. These are variables to be
attributed to the phase transition of hot melt
adhesives from liquid to solid.

These parameters, which in most cases refer
explicitly or implicitly to time, directly influence
settings of the production machine.

Strictly speaking, these variables are not
parameters relating to the adhesive, but rather
settings, i.e. production parameters, defined by
the production environment. Consequently, for
different applications, these parameters may
widely vary for one and the same hot melt
adhesive.

This explains why any attempt to standardize
these values must fail.

On the other hand, these variables have emerged
from practical experience and are strictly speaking
the only information which really interest a user.
Based on a simple model, we will try to submit a
tool to assess the problematic variables (which
cannot be measured) with the help of measurable
adhesive parameters and measurable

environmental parameters.
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5. Processing methods

Table 9 lists typical applications for hot melt
adhesives in the furniture industry and the related
processing methods. The processing parameters
described carry different weight depending on
application. In each case, the most important
parameters are listed in the last column.

Depending on application method and type of
adhesive, the form of delivery of the adhesive
varies. It is important that application method and
adhesive type are well coordinated. Some typical
forms of delivery are granulates, cartridges or
blocks. With reactive hot melt adhesives,
packaging must protect the adhesive from

ambient moisture in order to prevent premature
reactions. The same applies for melting devices.

6. Test methods

In table 10, we are listing the primary methods for
testing a bond with hot melt adhesives. Most of
them are used at the customer site for quick
quality control. All methods have in common that
they are object tests. They make sense to test
bonds, however do not claim to provide
information on an adhesive without substrate. In
terms of above statements this would in any case
be futile.
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The two last columns constitute the TKH
assessment. Discrimination/resolution is a term
from measurement and test engineering and we
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use it to characterize the potential of the relevant
process to detect subtle differences in quality.

7. Technical
requirements/Specifications

Based on the processing methods (chapter 5) and
the relevant processing parameters (chapter 4),
the appropriate adhesive can now be selected. In
addition, technical requirements for the different
areas of application can be defined. Different test

methods (chapter 6) help in comparing test
results.

Suitability of an adhesive for a specific area of
application not only depends on the raw material
base or other individual parameters. In each
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individual case, the interaction of all features must
be considered. Frequently, certain adhesives
might be designated as the standard for certain
areas of application. This means that they have
been proven and tested over the years and
comply with the main stress classifications listed
in table below.
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1) DIN EN 923 "Adhesives — Terms and
definitions", German version EN 923:2005,
Publisher: Beuth Verlag, Berlin

2) Kofler Heat Bank: Metal plate with defined
temperature gradients

3) ASTM E 28: Test method for softening point;
Ring-and-Ball method

4) WPS 68: Testing of heat resistance with
ascending temperature under defined load

The content of this briefing note is based on the best knowledge and the current state of the art. It is for information only and without
responsibility. Warranty claims cannot be derived from this industry guideline.



