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(57)  This invention concerns a method for the appli-
cation of a compact polyurethane coating to a flexible
support material (1), comprising the provision of a flexible
support material (1), the application of a mixture com-
prising polyurethane components to this flexible support
material (1) and the curing of the mixture applied to the
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flexible support material (1) to obtain a compact poly-
urethane coating, wherein at least a part of the mixture
is partially cured before itis applied to the flexible support
material (1). This invention also concerns a specific de-
vice (10) with which such a method can be carried out.
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Description

[0001] This invention concerns a method for the appli-
cation of a compact polyurethane coating to a flexible
support material, comprising the provision of a flexible
support material, the application of a mixture comprising
polyurethane components to this flexible support mate-
rial and the curing of the mixture applied to the flexible
support material to obtain a compact polyurethane coat-
ing.

[0002] This invention also concerns a specific device
with which a compact polyurethane coating can be ap-
plied to a flexible support material according to such a
method.

[0003] Thisinvention specifically concerns such meth-
ods and devices wherein the compact polyurethane coat-
ing is directly applied to the flexible support material, i.e.,
without first applying other coatings to this flexible sup-
port material.

In (chemical) curing of such a polyurethane coating, the
components are polymerized.

[0004] There are currently various methods available
for applying a compact polyurethane coating to a flexible
support material. For example, there are solvent-based
and water-based methods on the one hand and extrusion
methods on the other with which polyurethane can be
applied to the carrier material either directly or via atrans-
fer substrate.

[0005] Conventional methods use solvents in which
polyurethane is dissolved in order to apply said solvents
to the carrier material, after which the solvent is evapo-
rated. These methods easily allow functional properties
such as fire resistance, antistatic properties, antimicro-
bial properties, antiviral properties, etc. to be incorporat-
ed. Solvent-based methods make it possible to obtain
such coatings with low tolerance in thickness. Good ho-
mogeneity can be achieved. The formulation process is
simple and allows rapid changes in production to be car-
ried out.

Drawbacks of solvent-type coatings include the ecolog-
ical footprint resulting from residual pastes, volatile or-
ganic substances, etc., the high energy consumption of
the coating process and the high investment cost.
[0006] Because of the increasingly stringent regula-
tions on solvents, water-based methods are being ap-
plied to an increasing extent. In this case, an emulsion
or a dispersion of polyurethane in water is applied to a
carrier material and the water is evaporated off. Original-
ly, for this purpose, the polyurethane was first dissolved
in a solvent, after which the solvent was replaced with
water. In more recent methods, non-solvent-based dis-
persants are used to prepare an emulsion or dispersion
of polyurethane in water, or the polyurethane is directly
placed in an aqueous emulsion or dispersion. Using
these water-based methods, relatively thin coatings can
also be applied with a relatively small tolerance in thick-
ness. However, these methods do not allow coatings to
be obtained which are of the same thickness as when
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solvents are used. These methods also allow relatively
rapid production changes to be carried out. However,
water-based methods are much more expensive than
solvent-based methods, are more difficult to formulate,
and have an even higher energy cost for evaporating off
the water. In addition to technical drawbacks, e.g. with
respect to washing resistance, the possibilities for apply-
ing transfer coatings are limited because of a lack of suit-
able transfer paper and the fact that the few types of
suitable transfer paper are particularly expensive. Com-
binations of particular properties, such as e.g. weldability
and washing resistance, are problematic.

[0007] Extrusion is probably the most widely-used
method of applying a polyurethane film. This method is
completely solvent-free. In extrusion, granules or ther-
moplastic polymers such as thermoplastic polyurethane
are melted in an extruder and transported to the coating
system, which e.g. can be configured as a matrix or cal-
endar, etc.

The production process is rapid and relatively inexpen-
sive.

[0008] However, among the drawbacks of this method
are that it does not allow rapid changes in production
(changing of the polymer, colour changes, cleaning cy-
cle, etc.), a polyurethane film produced by this method
has greater tolerances in thickness, and the coatings ob-
tained may be thin. The possible formulations are limited,
and the method can only be applied to thermoplastics.
[0009] Inreactive extrusion, one can work with a com-
bination of dissolution in solvent and extruding of pellets,
which results in a combination of the advantages and
drawbacks of both methods.

[0010] In the automobile sector and for window cover-
ings, artificial leather, floor coverings, shoe soles, etc.
polyurethane is also applied in two components to a car-
rier material, with the reaction taking place on the spot
after application of the components to the carrier mate-
rial. However, the known processes are not suitable for
the coating of textiles, because they require long curing
times. Attempts to adapt these processes are already in
progress, but problems have emerged, with the coating
penetrating into or even through the flexible support ma-
terial. This results in insufficient adhesion and/or poor
surface quality and/or excessive stiffness of the product
as a whole, etc.

[0011] The object of this invention is therefore also to
provide a workable solvent-free and non-water-based
method for the application of a compact polyurethane
coating to a flexible support material with which the same
advantages can be achieved as with current solvent-
based and water-based methods.

[0012] This object of the invention is achieved by pro-
viding a method for the application of a compact poly-
urethane coating to a flexible support material comprising
the provision of aflexible support material, the application
of a mixture comprising polyurethane components to this
flexible support material, and curing of the mixture ap-
plied to the flexible support material to obtain a compact
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polyurethane coating, wherein at least a part of the mix-
ture is partially cured before it is applied to the flexible
support material.

[0013] By curing (polymerizing) at least a part of the
mixture before itis applied to the flexible support material,
the viscosity of the mixture comprising polyurethane
components applied to the carrier material is increased,
and this mixture does not penetrate as deeply into the
flexible support material.

[0014] The flexible support material can be a textile
(fabric, knit fabric or non-woven) or paper, a breathable
membrane, glass fibre, etc. If this flexible support mate-
rialis atextile, it can be produced from polyester or cotton,
aramids, combinations thereof, etc.

The mixture comprising polyurethane components
should normally comprise a polyol mixture, anisocyanate
mixture, and optionally additives. In order to affect the
process, these additives may include chain-lengthening
agents, crosslinkers, levelling agents, release agents,
antifoaming agents, etc. In order to impart desired prop-
erties to the end product, these additives may include
antibacterial products, pigments that are reflective or emit
an afterglow, fillers, density-reducing additives, etc. This
mixture comprising polyurethane components is entirely
free of solvents and water.

[0015] In a preferred method according to this inven-
tion, a transfer substrate is provided to which the mixture
is applied so that a partially cured mixture is obtained on
the transfer substrate and the partially cured mixture is
transferred from the transfer substrate to the flexible sup-
port material.

[0016] At present, in coating of textiles, the coating is
either applied to the flexible support material before it is
cured (polymerized) or after itis cured (polymerized). The
method of the present invention lies between these two
approaches, with the coating being applied to the flexible
support material in a partially cured (polymerized) state.
This causes the coating to penetrate less deeply into the
flexible supportmaterial than it would have if said material
were not yet partially cured. In this case, the time of ap-
plication of the coating to the flexible support material
can be controlled depending on the type of carrier mate-
rial used.

[0017] Typical transfer paper may be selected as a
transfer substrate. This may be a film which can be made
e.g. from paper or metal or plastic. Such a transfer sub-
strate is characterized in that it is suitable for the appli-
cation of polyurethane components, with these compo-
nents being at least partly curable to obtain a poly-
urethane coating, and the transfer substrate can then
again be released from this polyurethane coating.
[0018] This mixture comprising polyurethane compo-
nents is preferably uniformly spread over the entire sur-
face of the transfer substrate applied, which is subse-
quently brought into contact with the flexible support ma-
terial in order to transfer the mixture to this flexible support
material.

[0019] Such atransfer substrate may be configured as
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aflat surface or may be provided with a textured surface.
[0020] In such a method according to this invention,
the mixture is preferably partially cured on the transfer
substrate. More specifically, for this purpose, the transfer
substrate can be exposed to an energy source in order
to partially cure the mixture applied thereto.

[0021] In exposure of the transfer substrate to an en-
ergy source, said substrate may be exposed e.g. to ele-
vated temperature in e.g. an oven or on heated surfaces,
to IR light, UV light, etc. or to other influences which can
affect the curing of the mixture comprising polyurethane
components.

[0022] In a particularly preferred variant of such a
method according to this invention, the partially cured
mixture is transferred from the transfer substrate to the
flexible support material when the viscosity of the partially
cured mixture has reached a level between 150% and
800% of the minimum viscosity of said partially cured
mixture. The lower this viscosity is when the mixture is
applied to the flexible support material, the greater the
penetration into the fabric and the greater the chance of
breakthrough. When this value increases, penetration
decreases, thus reducing the chance of breakthrough,
but adhesion also decreases, thus reducing resistance
to mechanical stress.

[0023] Among other factors, the choice of when to in-
sertthe carrier material within the aforementioned ranges
depends on the following:

- Type of fabric: The density and absorbent properties
of the flexible support material. With heavier and less
absorbent fabrics, there is less risk of breakthrough,
so the flexible support material should preferably be
inserted when values are lower.

- Desired touch: The later the fabric is inserted, the
more flexible the coated carrier material will feel, be-
cause less of the coating has penetrated it.

- Adhesion: If the carrier material is inserted at lower
viscosity, the adhesion, and therefore also the wash-
ing performance, will generally be better than when
it is inserted at higher viscosity.

[0024] Preferably, the partially cured mixture is not
transferred to the flexible carrier until the viscosity is be-
tween 150% and 500% of the minimum viscosity, and
even more preferably between 150% and 300% of the
minimum viscosity.

[0025] For this purpose, this viscosity can be deter-
mined using the MCR301 device from Anton Paar. The
viscosity is determined by means of oscillating critical
shear stress. This test is typically used for cured resins.
In order to determine viscosity using the device, the sam-
ple to be measured is inserted between the measuring
head and the scale. The measuring head is allowed to
move at an angular velocity of 10 rad/s. In this case, the
measuring head causes a certain deformation of the
sample. The force required for this is used in order to
calculate complex viscosity.
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[0026] Furthermore, the flexible support material is
preferably exposed to an energy source in order to cure
the mixture applied thereto. With respect to this exposure
to an energy source, the material can be exposed e.g.
to elevated temperature in e.g. an oven, to IR light, or to
other influences which can affect curing of the mixture
comprising polyurethane components.

[0027] Another object of this invention is to provide a
device with which an above-mentioned method accord-
ing to this invention can be applied.

[0028] This object is achieved by providing a device
for the application of a compact polyurethane coating to
a flexible support material, comprising:

- asubstrate feeding device for the feeding of a trans-
fer substrate;

- acoating head for the application of a mixture com-
prising polyurethane components to the transfer
substrate;

- acarrier material feeding device for the feeding of a
flexible support material;

- a laminating device for bringing together the fed
transfer substrate with the mixture applied thereto
and the fed flexible support material before transfer-
ring the mixture from the transfer substrate to the
flexible support material;

- an energy source for exposure of the transfer sub-
strate and flexible support material brought together
with the laminating device to energy for curing of the
mixture applied thereto;

wherein said device comprises an additional energy
source configured between the coating head and the lam-
inating device for exposing the mixture applied to the
transfer substrate to energy for partially curing the mix-
ture applied thereto.

[0029] By means of this energy source, which is con-
figured between the coating head and the laminating de-
vice, a mixture applied to the transfer substrate using the
coating head can be partially cured before the transfer
substrate and the flexible support material are brought
together using the laminating device, so that the mixture
is partially cured before being applied to the flexible sup-
port material. The mixture comprising polyurethane com-
ponents therefore penetrates less deeply into the flexible
support material when it is transferred to said flexible
support material.

[0030] In this case, the carrier material feeding device
is preferably provided in order to bring the flexible support
material directly to the laminating device, i.e., without said
flexible support material first being subjected to other
treatments.

The energy source to which the mixture applied to the
transfer substrate is exposed is preferably configured in
the device in such a manner that the transfer substrate
is brought directly from this energy to the laminating de-
vice,, i.e. without being subjected to other treatments in
the meantime.
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[0031] A special device according to this invention
comprises an additional coating head which is configured
in order to apply an additional coating to the transfer sub-
strate before application of the mixture by means of the
first coating head to the transfer substrate and comprises
an additional energy source configured between the ad-
ditional coating head and the first coating head in order
to at least partially cure this additional coating on the
transfer substrate.

[0032] Using this additional coating head, e.g. a top
layer can be applied in order to impart additional proper-
ties to the flexible support material with the compact poly-
urethane coating applied to it, such as securing with a
water column (HSH), touch, a printable surface, anti-slip
properties, an adapted external appearance (flat, shiny,
coloured, relief...), scratch resistance, antibacterial prop-
erties, etc.

This additional coating can be at least partially cured us-
ing this additional energy source and then further cured
together with the compact polyurethane coating or can
be completely cured before the mixture comprising poly-
urethane components is applied to it.

[0033] Inadditiontothe aforementioned coating heads
and the aforementioned energy sources, a device ac-
cording to this invention can also be provided with further
coating heads and/or further energy sources.

[0034] At least one of the aforementioned energy
sources of a device according to this invention is prefer-
ably configured as an oven or an IR field. Alternatively,
but less preferably, heated plates could also be used as
an energy source, or UV lamps, etc.

[0035] The aforementioned coating heads can be con-
figured as brushing heads with which paste is applied for
ablade. In this case, the paste may be poured or pumped
for this blade. Alternatively, these coating heads could
also be configured as e.g. castings and/or as spray
heads, etc.

[0036] Preferably, a device according to this invention
further comprises a separating device for separating the
transfer substrate from the flexible support material with
the mixture transferred thereto.

The compact polyurethane coating can be completely
cured before the transfer substrate of the flexible support
material is separated. However, itis also possible to allow
the compact polyurethane coating to cure further after
the transfer substrate has been separated from the flex-
ible support material.

[0037] This invention is now explained further by
means of the following detailed description of several pre-
ferred methods and devices according to this invention.
This description is exclusively intended to give examples
and indicate further advantages and special character-
istics of this invention, and therefore cannot be construed
as a limitation of the scope of application of the invention
or the patent rights arising from the claims.

[0038] In this detailed description, reference is made
to the attached drawings by means of reference num-
bers, in which:
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- Fig. 1 is a schematic diagram of a part of a first em-
bodiment of a device according to this invention;

- Fig. 2 shows the complex viscosity of a mixture as
a function of time.

[0039] The device (10) shown in fig. 1 for the applica-
tion of a compact polyurethane coating to a flexible sup-
port material (1) comprises a coating blade located above
acoatingroller (5) as a coating head (4) for the application
of a mixture comprising polyurethane components to a
transfer substrate (2). Generally, when working with a
transfer substrate (2), any mixture with a pot life (open
time) of more than 10 minutes is suitable for this. When
the mixture is directly applied to the carrier material (1),
the pot life may be less if the rotation speed is increased.
In the devices shown, a transfer substrate (2) was used.
As a transfer substrate (2), one may select e.g. PET film.
This transfer substrate (2) is fed in by means of a feeding
device, which is not shown. For example, this can initially
be rolled onto aroller, rolled off said roller and fed through
and over rollers to the parts of the device (10) shown. It
is also possible to use e.g. a conveyor belt as the transfer
substrate (2).

The transfer substrate (2) is preferably fed at a rate of 5
to 12 m/min depending on the type of polyurethane. Even
more preferably, a rate of between 10 and 12 m/min is
selected. This rate is typically selected depending on the
type of polyurethane and the amount to be produced.
After said coating head (4), an oven (3 a) is configured
to heat the transfer substrate (2) with the mixture applied
thereto in order to partially cure said mixture. The tem-
perature to which the transfer substrate (2) with the mix-
ture applied thereto is exposed should preferably be be-
tween 60°C and 100°C. The residence time in the oven
depends on the reaction behaviour of the PU system and
the heating source. In this case, the transfer substrate
(2) with the mixture applied thereto is heated e.g. for
about 3 minutes at 80°C.

The description of the diagram in fig. 3 also indicates how
best to determine the extent to which the mixture should
be partially cured.

After the oven (3a), a laminating device (9) is also con-
figured, in this case comprising pressure rollers (9) by
means of which the transfer substrate (2) is brought to-
gether with a flexible support material (1) fed from a feed-
ing device which is not shown. This flexible support ma-
terial (1) can e.g. initially be rolled onto a roller and then
rolled off said roller and through and over rollers until it
reaches the laminating device (9). Typical carrier mate-
rials (1) include knit fabrics, fabrics, glass fibres, non-
wovens, breathable membranes, etc.

Atfter the laminating device (9), several more ovens (3b,
3c) are configured with which the mixture is further cured.
Further curing depends on the extent to which the mixture
has already been cured. In this case, the mixture can be
further cured e.g. for 2.5 to 6 min in an oven 25 to 30 m
in length at a temperature between 60 and 100°C. After
this, a separating device, which is not shown, is config-
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ured by means of which the transfer substrate (2) is sep-
arated from the flexible support material (1) with the com-
pact polyurethane coating applied to it.

[0040] Inthe device (10) as shown in fig. 1, prior to the
above-mentioned coating head (4), an additional coating
head (6) and additional ovens (8a, 8b, 8c) are configured
by means of which an additional coating can be applied
and cured prior to the polyurethane coating.

[0041] The diagram in fig. 2 shows how one can de-
termine the optimum extent to which the mixture is to be
cured before applying it to the flexible support material.
The system used for this test is the IMAPUR SF POL -
IMAPUR SF ISO with INDEX 100.

In order to produce this figure, an MCR301 device from
Anton Paar was equipped with a new disc-shaped dis-
posable measuring head 25 mm in diameter. The null
point of the rheometer was set.

[0042] 5 g of polyol was weighed using a 5 ml plastic
syringe. In order to prepare a sample and load the device,
the following steps were taken within 3 min:

- Addition of isocyanate (8.37)/2 g using a 5 ml plastic
syringe. Said 3-min period started with the first con-
tact between polyol and isocyanate. Thickening of
the isocyanate was prevented to the extent possible
by taking the isocyanate from deeper layers of the
recipient.

- Mixing of polyol and isocyanate using a spatula,
avoiding air inclusions to the extent possible.

- Insertion of the sample in the device.

- Sealing of the rheometer with a clearance of 0.5 mm.
If the clearance is less, the measuring sample has
too great an effect on the measurements.

- Removal of excess sample so that only sample ma-
terial having a diameter of 25 mm was present under
the disc-shaped measuring head.

- Closing of the oven of the device.

[0043] After the aforementioned 3-min period had ex-
pired, measurement in the rheometer was begun.

This is also the point at which the process shown in the
figure started. In the figure, time O is therefore actually
180 s after the first contact between polyol and isocy-
anate.

Measurement in the rheometer was conducted for 90 s
at 18°C each second in a first measurement and at a
second temperature every second (60°C or 120°C in the
figure) in a second step. The heating rate was approxi-
mately 5.5°C/10s.

The figure also shows the complex viscosity measured
in Pa's as a function of time in s.

This figure is the same in form for each polyurethane 2-
component system, but the various points (x, y, z, Z' A,
B) may fall within another time period at the same tem-
perature.

[0044] The various points and zones in the figure are
as follows:
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Point x: start of measurement 180 seconds after the
first contact between polyol and isocyanate.

Point y: end of the first temperature plateau after 90
seconds. From this point on, the second measure-
ment step begins. This is followed by an increase in
temperature to 60°C and 120°C respectively.

Zone between point x and point y: steady reaction
at room temperature. In the measuring process
used, this is 18°C. This reaction increases the mean
molecular weight. In other words, larger molecules
are formed. Larger molecules show higher viscosity,
which is clearly visible in the figure. The more rapidly
the system reacts, the more rapidly the figure in this
zone will increase. Other factors include: speed and
thoroughness of mixing, amount of energy supplied
during mixing, mixture selected presence of air bub-
bles in the sample, etc.

Point z: the point of minimum viscosity at 120°C in
step 2 of the measuring process.

Point z’: the point of minimum viscosity at 60°C in
step 2 of the measuring process.

Zone between point y and point z or z': decreasing
viscosity. This is referred to as a viscosity drop. Tem-
perature increases in this zone. As is the case for
the majority of liquids (the polyol/isocyanate mixture
is still liquid because it has not yet fully reacted),
viscosity drops with increasing temperature. At the
same time, reactivity increases as a result of the ris-
ing temperature. The further course and acceleration
of the reaction will cause the velocity to increase.
Point z or z’ marks the point at which the decreasing
viscosity resulting from the increasing temperature
is compensated for by the increasing viscosity re-
sulting from the further course of the reaction. Be-
yond this point, the further course of the reaction
exceeds the increase in temperature. The result is
increasing viscosity from this point on.

It is also clear here that the temperature of test step
2 has a clear effect on the length of the viscosity
drop, but a much less pronounced effect on the ex-
tent of the viscosity drop. This point will vary over
time depending on the temperature in test step 2.
The same therefore applies to points zand z’. A more
rapidly reacting system will show a similar figure, but
point z will be shifted further to the left (first time
period) at the same temperature in test step 2. The
reverse holds true for a more slowly reacting system.
Other factors include: speed and thoroughness of
mixing, amount of energy supplied during mixing,
selected mixture, presence of air bubbles in the sam-
ple, etc.

Point A: minimum viscosity at which the mixture can
preferably be applied to a carrier material according
to the present invention. For the various curves, this
point lies at a viscosity of approximately 150% of the
minimum viscosity (z, z).

Point B: maximum viscosity at which the mixture can
preferably be applied to a carrier material according
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to the present invention. For the various curves, this
point lies at a viscosity of approximately 800% of the
minimum viscosity (z, z').

- Zone between point A and point B: viscosity range
within which the mixture can preferably be applied
to a carrier material according to the present inven-
tion, this is between 150% and 800% of the minimum
viscosity (z, Z).

[0045] The point of application of the mixture to the
carrier material (the point of insertion of the fabric) is de-
pendent within this range on the desired application, and
is preferably selected such that:

- Theviscosity reached is already high enough to pre-
vent the carrier material from absorbing too much of
the reacting mixture. Should this be the case, this
will result in a carrier material having a harder feel.

- The viscosity reached is still low enough for a part
of the reacting mixture to penetrate into the carrier
material in order to chiefly provide mechanical ad-
hesion. The part of the mixture that does not pene-
trate the carrier material provides adhesion to the
optionalfirst coating layer or forms the closed coating
layer on the carrier material.

[0046] Use of pressure in the application of the mixture
to the carrier material makes it possible within the vis-
cosity range at which insertion can be carried out with
the desired result to be both increased and somewhat
lowered. The pressure exerted helps to improve pene-
tration of the carrier material, while the minimum viscosity
simultaneously increases. This results in a more robust
process that is less sensitive to external factors. Howev-
er, exerting pressure during insertion is not required, and
in a number of cases it may even be undesirable.

In practice, this means that:

- Heavier, more closed, less absorbent carrier mate-
rial should preferably be inserted closer to point A
than point B.

- Lighter, more open, more absorbent carrier material
should preferably be inserted closer to point B than
point A.

[0047] The properties discussed above depend on the
material from which the carrier material is made (PES-
CO, aramids, glass fibres, synthetic, natural, etc.), the
weight of the material, the type of fibres used (roughened,
monofilament, multifilament, etc.), possible pretreatment
of the material (water-repellent, dirt-repellant, etc.), the
production technology used, residue of products from the
fabrication process, paints, etc.

[0048] The figure shows what happens during the pro-
duction process of a carrier material coated with a 2-
component system. The object is, based on this figure,
to adjust the production rate and the temperature of the
first oven (between the blade and the insertion of the
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carrier material) in such a way that the optimum viscosity
is achieved at the point of insertion (which is selected as
a fixed point for reasons of convenience of production
and robustness of the process). In practice, there are
therefore several possible combinations of speed, pre-
curing temperature and pressure in order to achieve an
optimum result.

[0049] As this method reflects complex viscosity (or
critical shear stress-based viscosity), the elapsed time
should naturally be determined according to the produc-
tion process. It is easy for a person having average skill
in the art to make this determination based on the limited
number of systems used as a standard line. The exact
construction of the industrial line, the type and capacity
of heating selected, etc., will strongly affect this reaction.

Specific embodiments

1) PES interlock knit fabric of 100 g/m2

[0050] In the first example, a top layer of 50g/m?2 is
applied that is completely uncured. One then applies to
this layer an adhesive layer of 50g/m2, on which the fabric
is inserted. Various knit fabrics are coated in this manner,
with the fabric being applied each time at a different vis-
cosity:

- At 200% of the minimum viscosity:

- Pre-curing for 3 minutes at 60°C before insertion
of the fabric.
- Measured adhesion: 7N/2.2 cm.

- At 257% of the minimum viscosity:

- Pre-curing for 3 minutes at 80°C before insertion
of the fabric.
- Measured adhesion: 30N/2.2 cm.

- At 275% of the minimum viscosity:

- Pre-curing for 3 minutes at 100°C before inser-
tion of the fabric.
- Measured adhesion: 9N/2.2 cm.

- At 290% of the minimum viscosity:

- Pre-curing for 3 minutes at 120°C before inser-
tion of the fabric.
- Measured adhesion: 6N/2.2 cm.

2) Cotton fabric of 120 g/m?

[0051] In the first example, a top layer is applied of
50g/m?2 that is completely uncured. One then applies to
this layer an adhesive layer of 50g/m2, on which the fabric
is inserted. Various cotton fabrics are coated in this man-
ner, with the fabric being applied each time at a different
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viscosity:
- At 200% of the minimum viscosity:

- Pre-curing for 3 minutes at 60°C before insertion
of the fabiric.
- Measured adhesion: 7N/2.2 cm.

- At 257% of the minimum viscosity:

- Pre-curing for 3 minutes at 80°C before insertion
of the fabiric.
- Measured adhesion: 50N/2.2 cm.

- At 275% of the minimum viscosity:

- Pre-curing for 3 minutes at 100°C before inser-
tion of the fabric.
- Measured adhesion: 20N/2.2 cm.

3) PES fabric of 57 g/m2

[0052] In the first example, a top layer is applied of
50g/m?Z that is completely uncured. One then applies to
this layer an adhesive layer of 50g/m2, on which the fabric
is inserted.

[0053] Various PES fabrics are coated in this manner,
with the fabric being applied each time at a different vis-
cosity:

At 200% of the minimum viscosity:
- Pre-curing for 3 minutes at 60°C before insertion
of the fabric.
- Measured adhesion: 4N/2.2 cm.
- At 257% of the minimum viscosity:
- Pre-curing for 3 minutes at 80°C before insertion
of the fabric.
- Measured adhesion: 35N/2.2 cm.
- At 275% of the minimum viscosity:
- Pre-curing for 3 minutes at 100°C before inser-
tion of the fabric.
- Measured adhesion: 35N/2.2 cm.
- At 290% of the minimum viscosity:
- Pre-curing for 3 minutes at 120°C before inser-
tion of the fabric.
- Measured adhesion: 20N/2.2 cm.

Claims

1. Method for the application of a compact poly-
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urethane coating to a flexible support material (1),
comprising the provision of a flexible support mate-
rial (1), the application of a mixture comprising poly-
urethane components to this flexible support mate-
rial (1) and the curing of the mixture applied to the
flexible support material (1) to obtain a compact poly-
urethane coating, characterized in that at least a
part of the mixture is partially cured before it is ap-
plied to the flexible support material (1).

Method according to claim 1, characterized in that
a transfer substrate (2) is provided to which the mix-
ture is applied, so that a partially cured mixture is
obtained on the transfer substrate (2), and in that
the partially cured mixture is transferred from the
transfer substrate (2) to the flexible support material

(1)

Method according to claim 2, characterized in that
the mixture is partially cured on the transfer substrate

@).

Method according to claim 3, characterized in that
the transfer substrate (2) is exposed to an energy
source (3a) in order to partially cure the mixture ap-
plied thereto.

Method according to one of claims 2 to 4, charac-
terized in that the partially cured mixture is trans-
ferred from the transfer substrate (2) to the flexible
support material (1) when the viscosity of the partially
cured mixture is between 150% and 800% of the
minimum viscosity reached by said partially cured
mixture, preferably between 150% and 500%, and
even more preferably between 150% and the 300%.

Method according to one of the previous claims,
characterized in that the flexible support material
(1) is exposed to an energy source (3b, 3c) in order
to cure the mixture applied thereto.

Device (10) for the application of a compact poly-
urethane coating to a flexible support material (1),
comprising:

- a substrate feeding device for the feeding of a
transfer substrate (2);

- a coating head (4) for the application of a mix-
ture comprising polyurethane components to
the transfer substrate (2);

- acarrier material feeding device for the feeding
of a flexible support material (1);

- a laminating device (9) for bringing together
the fed transfer substrate (2) with the mixture
applied thereto and the fed flexible support ma-
terial (1) before transferring the mixture from the
transfer substrate (2) to the flexible support ma-
terial (1);
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10.

1.

12.

13.

- an energy source (3b, 3c) for exposure of the
transfer substrate (2) and flexible support mate-
rial (1) brought together with the laminating de-
vice (9) to energy for curing of the mixture ap-
plied thereto;

characterized in that this device (10) comprises an
energy source (3a) configured between the coating
head (4) and the laminating device (9) for exposing
the mixture applied to the transfer substrate (2) to
energy for partially curing the mixture applied there-
to.

Device (10) according to claim 7, characterized in
that the carrier material feeding device is provided
in order to bring the flexible support material (1) di-
rectly to the laminating device (9).

Device (10) according to claim 7 or 8, characterized
in that the energy source (3a) to which the mixture
applied to the transfer substrate (2) is exposed is
configured in the device (10) such that the transfer
substrate (2) is directly brought from this energy
source (3a) to the laminating device (9).

Device (10) according to one of claims 7 to 9, char-
acterized in that the device (10) comprises an ad-
ditional coating head (6) configured so as to apply a
coating to the transfer substrate (2) before applica-
tion of the mixture using said first coating head (4)
to the transfer substrate (2), and in that the device
(10) comprises an additional energy source (8a, 8b,
8c) configured between the additional coating head
(6) and said first coating head (4), in order to at least
partially cure this coating on the transfer substrate

(2).

Device (10) according to one of claims 7 to 10, char-
acterized in that at least one of the aforementioned
energy sources (3a, 3b, 3c, 8a, 8b, 8c) is configured
as an oven.

Device (10) according to one of claims 7 to 11, char-
acterized in that at least one of said energy sources
(3a,3b, 3c, 8a, 8b, 8c) is configured as an IR radiation
source.

Device (10) according to one of claims 7 to 12, char-
acterized in that the device (10) comprises a sep-
arating device for separating the transfer substrate
(2) from the flexible support material (1) with the mix-
ture transferred thereto.
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