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1 Objective of research

The briefing for this research project was to study the usefulness of foil coat-
ings as weather protection for dimensionally stable timber components, in par-
ticular windows and external pedestrian doors. The intention was to ascertain
that such coating systems are safe to use, under exposures that are typical of
the built environment, for a sustainable period of usage.

External surface coating of timber has to fulfil a variety of technical and con-
ceptual functions. Currently, almost 100% of timber windows and external
doors are coated in a wet coating process, which is one of the biggest cost
factors in the manufacturing process.

In addition, it is also the biggest uncertainty factor with respect to any potential
premature damage as well as the main focus of the expected cost of regular
maintenance. As a result, the end customers are highly unsatisfied with the
situation regarding the cost of maintenance and upkeep for surface coating.

For many years now, Germany has experienced an overall decline in the mar-
ket share of external building components consisting of the renewable raw
material timber because many building owners opt for less care-intensive al-
ternatives such as plastic windows.

It is therefore necessary to improve the production and function of surface
coatings. It is hoped that the findings obtained in the research project will give
important impulses for improving the production processes and hence result in
improved economic efficiency as well as a reduction of emissions and resi-
dues compared to conventional coating processes.

Replacing the wet coating processes with overspray systems or extensive re-

cycling technology would save resources and reduce solvent emissions as
well as meet the general climate protection targets.

© ift Rosenheim, May 2008 Page 1 of 7




Foil surfaces in window construction

2 Execution of research

ift

ROSENHEIM

2 Execution of research

A number of tests have been carried out as part of the project and concepts
for the future application of foil coating have been worked out. It is now more
possible to carry out an in-depth assessment of foil coating systems on the
basis of the findings obtained.

Using test specimens designed to represent the targeted building compo-
nents, the effects of various factors and parameters were simulated and the
results compared with a previously defined requirement profile. Important
points investigated in this context were the moisture content of the timber sec-
tion, adhesion, elasticity and changes in the surface of the foils. The main pa-
rameters leading to variations in performance were:

a) foil:
different colours and décors and the resulting surface temperatures, dif-
ferent resistance to water vapour diffusion, different basic materials and
foil thicknesses;

b) timber:
influence of the different timber species and substances contained in
wood, the effect of moisture in wood during production and service, modi-
fied timber species and timber-based panels;

c) manufacture:
influence of different adhesives and application methods, construction
systems and production concepts;

d) boundary conditions:
climate (precipitation water, vapour, temperature, radiation),
mechanical impact (usage in accordance to the intended use, extraordi-
nary damage events).

By investigating various design approaches and products and taking into ac-
count climatic and other exposures typical of building components, some rec-
ommendations have been established for using these coating methods and for
improving the respective products and manufacturing methods.
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Although the foils investigated are somewhat denser than conventional sur-
face coatings, this does, in itself, not present any real disadvantage. They
have good elasticity and offer good protection against the destructive effects
of UV radiation. The investigated foils are generally suitable for surface-
coating external timber components such as windows.

In practice, the performance of surface foils does not only depend on the foil
product. Other factors, such as the adhesive, the substrate and not least also
the application method, can have a big influence and cause interacting effects
which, in turn will have an effect on the visual and technical performance. The
interaction is illustrated diagrammatically in Fig. 1.
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Fig.1 Combination of parameters

The studies show that the foil coating will considerably slow down the re-
drying process of timber parts with high moisture content. This means that
with foil-coated building components special care must be taken to avoid any
heavy ingress of moisture, e.g. by capillary action. However, practical experi-
ence has shown that it is rarely possible to avoid the ingress of water through
faulty areas.
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The diffusion of moisture through the foil is dependent on the internal and ex-
ternal climate conditions. The simulation of moisture accumulation in foil-
coated building components shows that no significant amount of moisture has
to be expected to penetrate into the wood via diffusion, provided certain de-
sign principles are complied with.

With foil-coated components, as with conventional items, the moisture content
in the wood on installation should be within the common-practice range of
max. 12% to 15%. Fig. 2 shows potential pathways for moisture to get into
components such as a window profile.
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Fig. 2 How does water get into wood?

Compared to conventional surface coatings, some of the coated components
showed an improved resistance to weather when exposed to artificial and
natural wheathering. Some damage did occur through chemical incompatibility
in connection with substances in the wood, which may be aggravated by cer-
tain climatic conditions.

With respect to all other tested characteristics that are relevant for surface
coatings, the foil-coated test specimens did not show any particular vulner-
abilities. On principle, timber and wood-based materials are well suited for foil
coating (see Fig. 3 and Fig. 4). However, the timber species should be suit-
able for dimensionally stable exterior timber components and be of good qual-

ity.
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Fig.3 foil-coated solid timber profile Fig. 4 foil-coated Multiplex
100x magnification 50x magnification

Conventional window profiles are not specifically designed for the require-
ments of foil coating. Although it must be said that important profile details
also present problems for the coating with conventional wet coating methods,
a fact that is demonstrated by the many defects encountered in practice. This
is another reason for suggesting to deviate from the standardised profiles and
develop new window systems with 'foil-friendly’ profile geometries.

The sealing of the joint at the frame corners is particularly important for foil-
coated windows because of the much reduced rate of re-drying. The test
models constructed as part of the project demonstrated that considerable ef-
fort is necessary in order to achieve a satisfactorily functioning corner seal.
During our testing, all test models were subject to moisture ingress, which in
some instances was enormous.

During the service life of foil-coated windows there are no unusual require-
ments or effects that have to be expected or taken into account. Both mainte-
nance and repair are possible although visual disadvantages may have to be
accepted in certain cases. Apart from windows, facades, pedestrian and in-
dustrial doors, the use of foil coating on timber components is conceivable in
many other external applications (e.g. facade cladding, balconies, decking,
playground items and garden furniture etc.).
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The production aspect of the subject foil surfaces in window joinery' was car-
ried out by the 2" research institute, Hochschule Rosenheim.

The studies and findings indicate that, on principle, it is possible to use foil-
coating on window components. However, for a successful implementation it
is necessary for the current mechanical engineering technology to be devel-
oped further since the investigated processes do not allow full automation and
to a large extent require a manual work input.

The commercial viability of foil-coating depends to a large extent on the spec-
trum of parts to be produced and/or the different profile geometries. This
means that any statements about commercial viability do not necessarily apply
on a general level and have to be considered separately for each individual
case.

Based on the findings of the research project, foil-coating of dimensionally
stable components, such as timber windows and external pedestrian doors, as
a means of protection against the weather appears possible provided certain
design aspects are taken into account.

In particular, for a successful implementation, the design detail of profile ge-
ometries and frame corner joints has to be adapted to the special require-
ments of foil coating.

In this context, the above studies offer a good basis for working out a suitable

verification programme and concepts that are helpful for planning a change to
foil-coating in the production of windows and external pedestrian doors.
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