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1 Scope of application

This technical code deals with the structural adhesive bonding of
thermoplastics exhibiting different chemical compositions with
themselves or in combination with other thermoplastics. Other
regulations and instructions are not restricted by this technical code.

As the main focal point, this technical code is oriented to botl
manual and mechanical processing. The continuous manufac-
ture of adhesive-bonded joints (such as large-area coating, com-
posite film manufacture, series fabrication operations and the ad-
hesive bonding of foams) is not the subject of this technical code.
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2 Materials

The base materials are polymers, copolymers as well as their
blends. A list of the materials to be joined, with information about
the adhesive bondability, can be found in Annex 1.

Copolymers and their blends exhibit altered or, to be more exact,
improved properties, e.g. increased impact strength, thermal
endurance or weathering and media resistance. The materials
are utilised in mouldings and as semi-finished products such as
panels, pipes, sections or films.

3 State of the art

Adhesive bonding technology is becoming ever more significant
in industrial fabrication and in the skilled trades. In the meantime,
adhesive-bonded joints can be found in all sectors. A wide s

tion of adhesives are available for this purpose.

With regard to the adhesive bonding of plastics, the surface e
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4 Adhesives

According to DIN EN 923, any non-metallic substance which can
join materials, by means of surface bonding (adhesion = bonding
forces at the interface to the substrate to be adhesive-bonded), in
such a way that the joint has an adequate internal strength (cohe-
sion = bonding forces of the adhesive constituents amongst
themselves) is regarded as an adhesive.
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Figure 1. Structure of an adhesive-bonded layer.

The basic prerequisites for adhesive bonding are that the adhe-
sive must be liquid or pasty in the application condition and solid
in the final condition and that the joining parts are wettable with
the adhesive. The surface energy of the adhesive must be at
least lower than or equal to the surface energy of the material.
Ideal wetting is obtained when the surface energy of the adhe-
sive is a great deal lower than that of the material.
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Figure 2. Different wetting.

4.1 Influencing factors

For an optimum adhesive bonding result (i.e. a permanent, non-
positive-locking joint), the following factors must be taken into
consideration when selecting the adhesive:

— The application-related material selection must be made taking
account of the mechanical, thermal and chemical requirements
as well as the air humidity.

— The materials must be pretreated in a material-specific way.
— The adhesives are selected in relation to the application.

— The surfaces to be adhesive-bonded must be dirt/grease-free
and dry.

— The adhesive bonding faces must be designed with the largest
possible areas.

— Structures appropriate for the adhesive should serve to avoid
any impermissible peeling loads and to reduce any stress
peaks.

The structure must be chosen in such a way that it preferably

results in shear stresses.
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Figure 3. Types of stresses on the adhesive.

— A fit-up accuracy of the adhesive-bonded joint
as possible and is adapted to the adhesive (acco

— Proper processing of the selected adhesive (pay attention to
the instructions from the manufacturer).

— Loads on the adhesive-bonded joint only after the final strength
or the utilisation strength has been achieved to a great extent
(pay attention to the further processing instructions).

Furthermore, sequences in fabrication technology, questions
relating to the economic viability and the latest occupational
health and safety and safety stipulations must be borne in mind
when selecting the adhesive.

5 Adhesive classification

From classical antiquity to the beginning of the 20th century, the
adhesives were based on natural raw materials such as bone
glue, casein or starch which dominated the market. Today, the
adhesive market is characterised by the synthetic raw materials.
Due to the variation possibilities resulting from these, the user
has available a large number of most diverse adhesives which
often exhibit distinctly different properties such as the processing,
the strength, the temperature resistance and the media resistance.

A systematic, binding adhesive classification has not existed until
today. The most common adhesive classification is based on the
setting and curing mechanisms, Annex 2. A classification is made
according to physically setting adhesives and chemically reacting
adhesives. In the case of the chemically reacting systems, ther,
are differentiations between one-component and two-co
systems (1C/2C) as well as between cold-curing and hot-c
systems. The physically setting systems with chemical solidifica-
tion, e.g. hot melt adhesives with PUR/EP post-curing sh
regarded as a variant in this classification form. Anothg
cation possibility is provided by the adhesive bond|
Annex 2.

5.1 Physically setting adhesives
They are defined by the fact that the setting pg
sive takes place physically (e.g. by means of d
from melts or diffusion processes) without an§
components in the chemical sense.

5.1.1 Contact adhesives
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dispersed in water. The substantially longer drying
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5.1.2 Dispersion adhesives

se are (synthetic) water-based adhesives on the basis of (for
ample) polyvinyl acetate dispersions (homopolymers/copoly-
mers) in combination with acrylates or functional monomers. The
utilisation field of these adhesives is primarily for the adhesive
bonding of wood. As in the case of the hot melt adhesives, there
is a chemically setting variant here as well, see Section 5.2.
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