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>> Technology for the production of fibre-reinforced parts
or compound moulded elements using the spraying process
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Production of fibre-reinforced parts
or compound moulded elements using the spraying process

For more than 15 years, the Polyurethane Composite Spray Moulding
Technology (PUR-CSM) has been setting new standards in the field
of polyurethane spray processing. All over the world, the practical
use of this technology in a great number of applications illustrates
its innovation, efficiency, flexibility and process reliability. The
applications of the PUR-CSM technology range from automotive
engineering, through the commercial vehicle sector to the sanitary
industry. Furthermore, there are various uses for products within
the furniture, construction, leisure and sports industries. Hennecke
also offers tried and tested PUR-CSM plants as a modular system as
well as application-specific spray mixheads which are tailored to
the spray technology and its specific parameters.
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The range of applications

The PUR-CSM technology portfolio makes it possible to produce fibre-
reinforced parts or compound moulded parts from unfilled or filled
PUR systems using the spraying process. Here, the honeycomb
technology is especially suitable for manufacturing functional
composites in the form of PUR layer compounds. As the basis and
development platform for all known PUR-CSM products, the patented
technology offers exceptional competitive advantages over
conventional processes and product approaches of this type. The
modular principle of the PUR-CSM technology means that end
products with individual requirements can always be manufactured
in an economical and efficient way.
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Composite materials
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System advantages of the PUR-CSM machine components

The high-pressure technique enables the processing of very
fast reacting systems so that the cycle times are significantly
shortened. Thanks to the self-cleaning function of PUR-CSM
spray mixheads, maintenance requirements are reduced to
a minimum. In the PUR-GSM spraying process, output rates
of 5g/s to 800g/s can be achieved without any problems.
This range is ideally covered by various mixhead sizes.

High-pressure mixing

In high-pressure polyurethane processing, polyol and isocyanate
are fed separately from each other under high pressure. Only just
before the metering process takes place, the components come
together in the mixhead. As they are fed into the mixing chamber
through an injector with a very small opening width, the high feed
pressure results in a very high flow velocity of the components. The
high pressure metering process therefore guarantees homogeneous
mixing, even if the systems are difficult to mix.

Recirculation

In order to condition the components in an optimal manner and — for
example — prevent the settling of heavy substances, the components
circulate permanently through the metering circuit. This ensures
that they are available in a homogeneous state in the mixhead
before each metering process. There are two conditioning steps:
high-pressure and low-pressure recirculation. In the low-pressure
circuit, the material circulates at a comparatively low pressure
and is therefore treated gently.

Homogeneous temperature control

The processing of polyurethane takes place within certain framework
parameters, which are individual for each raw material system.
These include a number of specific parameters such as the mixing
ratio, pressure, output and temperature. In order to ensure an
optimum temperature during processing, the components are already
homogeneously conditioned in the day tank. However, depending
on the flow rate that has been set, the component temperature is
also influenced on the feed section to the mixhead. An ingenious
temperature control concept, which regulates the heating and
cooling process in the component feed and return lines, guarantees
the ideal processing temperature when it reaches the mixhead
for metering.
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0 Ejector function

Hennecke spray mixheads are equipped with a hydraulically operated
ejector, which is responsible for starting and interrupting the metering
process. In the basic position, the ejector is located at the lower end
of the mixhead. The reactive components circulate via the ejector
through the metering line. When the ejector moves backwards,
it releases the mixing chamber, where the components come
together. In order to stop the metering process, the ejector returns
to the basic position and closes the mixing chamber. This function
thus enables self-cleaning operation.

Constant pressure injectors

In the conventional high pressure metering process, constant
pressure nozzles are typically used, which enable the material to
be processed within a defined operating window. Here, the pressure
of the material depends on the output. The higher the output,
the more the pressure increases. With the help of constant pressure
injectors, this operating window can be significantly extended.
A spring-loaded injector keeps the mixing pressure constant over
a wide operating range. As a result, output rates can be modified
without having to adjust or replace the injectors.

Air atomisation

In order to ensure uniform atomisation and the controlled output of
the reactive mixture, compressed air is supplied to the process.
For this, a specially developed spray nozzle with compressed air
connection is used. By varying the pressure, it is also possible to
adjust the spray jet, which in turn results in increased flexibility.

Constant spray cone

The spray nozzle characteristics and the spray profile provide long-
term assistance with designing the spray process and ensure very
uniform and reproducible PUR distribution. The output rate is also
variable during ongoing production. On the one hand this enables
a rapid spray application over a large surface area, and on the other
hand - by reducing the spraying distance and spraying discharge -
a locally targeted spray application.
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Typically CSM: the homogeneous spraying technology

In addition to the "traditional" advantages of high-pressure
technology, the PUR-CSM spraying technology offers further
benefits. One unique feature in polyurethane processing, for
example, is the self-cleaning function of the spray nozzle.
Furthermore, the spray application forms a Gaussian normal
distribution and therefore ensures an optimum surface coat.
This interaction is a patented system with tremendous added
value for the user.

Gaussian normal distribution

When designing the spray process, the typical PUR-CSM bell-shaped
spray pattern with reduced PUR mass distribution in the border area
forms the basis for merging individual sections with a defined
overlap area without local PUR accumulations. The quality of the mass
distribution can be regulated by the distance between the sections.
With just a slight reduction in the width of the section it is possible to
adapt the spraying quality to more challenging part requirements.

Self-cleaning

Self-cleaning mixheads come as standard in the polyurethane
industry. However, the self-cleaning function of mixheads with a spray
discharge is a unique feature of the Hennecke PUR-CSM technology.
Due to the above-mentioned compressed air connection and the
sophisticated spray nozzle geometry, the nozzle can be fully cleaned
after the shot has been completed. This eliminates the need to use
solvents or a separate cleaning unit for the mixhead. As a result,
users benefit from significantly shorter cycle times and lower
operational costs.
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Shot interruption

With the PUR-CSM technology, spraying is only carried out where
spraying is required. A key factor in this is the possibility of interrup-
ting the shot during the spraying process. Not only does this additio-
nal unique feature of the PUR-CSM technology provide substantial
savings in terms of raw materials, it also makes it easy to produce
precisely manufactured parts with local reinforcements.

In modular design, the CSM additional components

Besides the well-known advantages of the PUR-CSM technology,
the user also has the opportunity of equipping Hennecke's
CSM systems to his individual requirements, including
retrofitting whenever necessary. In the case of a product change
or expansion, this is a decisive investment advantage over the
purchase of a new system. Many customers take full advantage
of this modular system.

Multi-component technology

The multi-component technology allows several PUR formulations to
be used on a plant with only one mixhead. In this way, various
systems and technologies or manufacturing processes can be
combined in one process and carried out on a single plant. For this,
additional polyol or isocyanate lines are used, which are fed to a joint
mixhead. Depending on the requirements, various combinations of
raw materials can then be mixed individually and alternated directly.

HT500
High Pressure Double Piston Machine HT500
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Reinforcement with glass fibres

In CSM processing systems with chopped glass-fibre metering unit,
the glass fibres are cut into the desired length by a chopping device
that is attached directly to the mixhead. The so-called Venturi effect
ensures the optimum degree of wetting of the fibres, which are
metered directly into the spray jet. A further unique feature is the
revolutionary structure of the chopping unit. The Hennecke solution
works completely without any knife or press roller, which provides
the processor with a tenfold increase on average in the service life
compared to other chopping systems on the market. It is therefore
only necessary to interrupt the process when changing the rovings.

It is the filling that counts - use of fillers

In order to influence the physical properties of the end product, fillers
are also used in some materials. For this, the PUR-CSM technology
takes advantage of piston metering machines and specially harde-
ned mixhead versions, which are suitable for almost all types of fillers.
The spectrum ranges from polyols from renewable raw materials,
through colour pigments in the polyol, to additives which increase
the density, e.g. barium sulphate. Here, Hennecke systems
achieve metering quantities of 4cm3/s to 500 cm?/s in a continuous
tandem operation and between 8cm?/s and 1000 cm3/s in double
piston stroke.

Use of spray lances for highly complex geometries

The MN6-3 CSM spray mixhead can be extended by a specially
developed spray lance. With the help of this spray lance, it is
possible to spray difficult-to-access areas, low-lying moulding
sections (instrument panel) or undercuts selectively and uniformly
with polyurethane. Similarly, as when operating solely as spray
mixhead, as many shot interruptions as required are possible. Only
on completion of the spray cycle, a very small amount of spray air
with solvent is needed in order to clean the spray lance. When it comes
to large-scale production, solvent recovery can also be integrated

into the plant.
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PUR-CSM process variants

Nowadays, the raw material polyurethane offers an enormous
range of applications, being increasingly used as a functional
component in the field of composites material. New fields of
application are constantly being developed by the PUR-CSM Center
at the Hennecke site in Sankt Augustin. Parts derived here are then
incorporated and offered permanently and in standardised form in the
product portfolio, together with designed plants. Further information
is available in the following brochures:

PUR-CSM SANITARY

PUR-CSM PREG

PUR-CSM SKIN
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Solvent-free reinforcement of
bathtubs and shower trays
through automated polyurethane
spray coating

Production of extremely high
load-bearing lightweight
composites with a
polyurethane matrix

Production of high-quality
polyurethane spray skins
for automotive and
non-automotive applications

Please contact us if you require specific advice or have any general
questions. All technology and application brochures can be found at:
www.hennecke.com/download/brochures/overview
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