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Bezeichnung

OBERFLACHENTOPOGRAFIE

Figur 3

: VERFAHREN ZUR HERSTELLUNG EINER HYDROPHOBEN ODER SUPERHYDROPHOBEN

(57) Abstract: The invention relates to a method for producing a

hydrophobic or superhydrophobic surface topography on a smooth or
structured surface of a pressing tool in the form of a pressing plate (1),
endless belt, or embossing roller for producing material plates, plastic films,
separating films, PVC surfaces, and LVTs (luxury vinyl tiles), comprising
the following steps: preparing a surface template having a microstructure,
making an impression of the surface by means of a resin, scanning the
molded surface by means of a 3-D microscope, converting the digitalized

data from the scanning process with depth measurement into grayscale
bitmaps, using the grayscale bitmaps to control the machining process of an
abrasive surface treatment or to apply a mask for chemically processing the

pressing tool in order to produce the surface topography. For this purpose,
either the pressing tool is partially covered with a mask and subjected to an
etching operation or the determined grayscale bitmap data are used to control
an abrasive machining head.

(57) Zusammenfassung: Die Frfindung betrifft ein Verfahren zur

Herstellung

einer hydrophoben oder superhydrophoben

Obertldchentopogratie auf einer glatten oder strukturierten Oberflache eines
\ Presswerkzeuges in Form eines Pressbleches 1, Endlosbandes oder einer

Pragewalze

zur Herstellung von Werkstoffplatten,

Kunststofffolien,

/ \ Trennfolien, PVC-

[Fortsetzung auf der ndchsten Seite]
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Oberfldachen und LVT (luxury vinyl tiles), umfassend die Schritte Préparation einer Oberfldchenvorlage mit einer Mikrostruktur,
Abnahme der Oberflache mit einem Harz, Scannen der abgeformten Oberfldche mit einem 3D-Mikroskop, - Umwandlung der
digitalisierten Daten aus dem Scannverfahren mit Tiefenmessung zu Graustufen-Bitmaps, Verwendung der Graustufen-Bitmaps
zur Steuerung des Bearbeitungsvorgangs einer abrasiven Oberfldchenbehandlung oder Aufiragen einer Maske zur chemischen
Bearbeitung des Presswerkzeuges zur Herstellung der Ober- flachentopografie vorgenommen wird. Hierzu wird das
Presswerkzeug entweder mit einer Maske teilweise abgedeckt und einem Atzvorgang unterzogen, oder aber es werden die
ermittelten Graustufen-Bitmap-Daten zur Steuerung eines abrasiven Bearbeitungskopfes verwendet.
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Method for producing a hydrophobic or superhydrophobic surface topography

Technical Field

The invention relates to a method for producing a hydrophobic or superhydrophobic
surface topography on a smooth or structured surface of a pressing tool in the form of a
pressing plate, endless belt or embossing roller for producing material plates, plastic films,

separating films, PVC surfaces and LVTs (luxury vinyl tiles).

Background Art

Pressing tools of the generic type are needed to produce material plates, for example,
which comprise a substrate layer, preferably a wood substrate layer, on which paper sheets
impregnated with resin are laid. At least one decor paper and an overlay paper are used for
this purpose if, for reasons pertaining to the manufacturing process, both an underlay and
an overlay paper are not necessary or optionally several overlay papers with corundum in

order to improve the wear resistance of the surfaces.

To prevent the material plates from buckling, it is preferable to face both sides with more

or less the same number of overlay and underlay papers.

The material plates are heated and pressed in pressing machines so that the thermosetting
resins, for example in the form of amino resins, are cured. The surface structure of the
pressing plates is applied to the material plates during the curing process to impart to them
not only the desired wood grain pattern but also a relief-type depth structure in register
with the decor paper. To this end, the paper layers are impregnated with thermosetting
resins, not only to enable curing but also to render the individual paper layers transparent
at the same time so that the decorative layer of the finished products, i.e. the material
plates, shows through. The substrate layer of the material plates preferably comprises
wood substrates or paper layers, which are faced with the impregnated and printed paper
webs and pressed in pressing machines by means of appropriate pressing plates made from
steel or brass. The pressing plates may have a smooth or structured surface, depending on
the customer's requirements. The surfaces are then usually plated with chromium to obtain
good release properties from the thermosetting resins and also to create a surface hardness
that will permit as many pressing operations as possible with one and the same pressing

tool. The chromium layer also protects the structured surface from damage.

CA 2921558 2019-12-20
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The wood substrate layers may be HDF, MDF, OSB, chipboard or plywood boards, whereas
the HPL boards are multi-layered paper webs, for example made from kraft and alpha pulp
papers which are in turn printed or manufactured in a single color. Many and varied designs
can be obtained using decor papers, including, for example, imitations of stone, leather, fabric
or wood, and after the pressing operation with the pressing plates used for this purpose, which
are provided with a synchronously applied structure, the structure is superimposed on the in-
dividual decorative elements, i.e. by in-register embossing, so that the recesses conform to the
pattern of the wood grain for example, making the material plates particularly naturalistic.
When producing laminate flooring, the decorative structures are pressed by means of a syn-
chronously running structure on the pressing plate in the pressing machines for example,
thereby making the imitation wood particularly realistic. Another option based on special
treatments of the pressing tools is to create different degrees of gloss in parts of the surface so
that the deeper lying layers of the pressed material plates have a lower or optionally higher
degree of gloss than the surrounding areas. The finished material plates may be used in the
furniture industry on the one hand and for interior construction on the other hand, namely for

flooring panels as well as wall and ceiling cladding.

Unfortunately, surfaces of this type have proved difficult to clean. If working with cleaning
products containing water, problems occur in particular in floor areas where the laminate
boards are joined by their tongue and groove. Although the joins are usually sealed, penetra-
tion by water causes a swelling in the thickness of the substrate layer, especially in the case of

a wood substrate, and leads to cupping and differences in thickness which are undesirable.

Specific structures used for furniture or wall and ceiling panels are almost always mechanical-
ly cleaned, which damages the surfaces. The cleaning of structured and smooth melamine
resin surfaces is a problem that has not been satisfactorily resolved to this day and requires

improvement.

European application EP 0 772 514 B1, for example, proposes a cleaning-friendly surface in
which the structural elevations are made from hydrophobic polymers or materials that have

been made durably hydrophobic.
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An approach known from CH-PS-26 82 58 is to produce a water-repellent surface which
forms a contact angle of 120° with water, which reduces dirt. The surface in this instance
is achieved by additionally applying a layer of powder such as kaolin, talcum, clay or
silica gel, and the powder is rendered hydrophobic beforehand by means of organic silicon

compounds.

The technologies described above do not relate to melamine resin surfaces and cannot be

used for the intended purpose due to the additional application of plastic layers.

In addition to producing material plates predominantly for use in the furniture industry or
for interior construction, the pressing tools can also be used to make plastic films with a
hydrophobic or superhydrophobic surface topography. Instead of plastic films, the same
method can be used for producing separating films, PVC surfaces and vinyl tiles (LVT).

Summary of the Invention

To make the production of hydrophobic or superhydrophobic surface topographies using
pressing tools easier, the underlying objective of this invention is to propose a new method
of producing pressing tools, by means of which the surfaces of the flooring, furniture,
ceiling, wall and HPL panels, plastic films, separating films, LVTs (luxury vinyl tiles) and

PVC surfaces can be provided with a cleaning-friendly surface.

To achieve this objective, the invention proposes using a method of producing a
hydrophobic or superhydrophobic surface topography on a smooth or structured surface of
a pressing tool in the form of a pressing plate, endless belt or embossing roller, which

method comprises the steps:

- preparing a surface template having a microstructure,

- making an impression of the surface by means of a resin,

- scanning the molded surface by means of a 3-D microscope,

- converting the digitized data from the scanning process with depth measurement
into grayscale bitmaps,

- using the grayscale bitmaps to control the treatment process of an abrasive surface
treatment or to apply a mask for chemically processing the pressing tool in order to

produce the surface topography.

CA 2921558 2019-12-20
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Other advantageous embodiments of the invention are defined in the dependent claims.

Extensive tests of surfaces structured in this manner have shown that a specific surface topog-
raphy has a self-cleaning effect when it becomes dirty. The surface topography of known
structures that occur in nature is used for this purpose, such as that which occurs in the case of
lotus or cabbage leaves or other similarly structured plant leaves, for example. Alternatively,
another option is to mimic the surface structure of an exoskeleton of beetles. To this end, the
natural template is prepared first of all so that the impression of the surface can be made by
means of a cast resin without damaging the surface to obtain a true to life reproduction. Once
the cast resin has cured, a negative mold is created which is used for making the impression of
the surface. The impression and hence digitization of the surface is prepared by means of a 3-
D microscope, which determines the digitized data of the surface template that will be neces-
sary for the other process steps. 3-D microscopes sold by the Keyence company, for example,

are suitable for this purpose.

The advantage of 3-D microscopes is that not only the two-dimensional surface is detected
but also the depth of the surface template which is ultimately to be represented on the surfaces
of the pressing tools. In this respect, it is perfectly possible to use digitized data additionally
obtained by means of a 3-D scanner, in which case the data of the 3-D scanner as well as that

of the 3-D microscope can then be used to produce the grayscale bitmaps.

Based on the method proposed by the invention, the microstructure known from nature can be
detected by scanning with a 3-D microscope to obtain digitized data which is converted into
grayscale bitmaps. The grayscale bitmaps are then used to control the treatment process of an
abrasive surface treatment or for applying a mask for chemically processing the pressing tool.
With the aid of the method, therefore, the surface topography can be produced both on smooth
or structured surfaces of a pressing tool. Using the 3-D microscope means that not only the
two-dimensional structure but also in addition the depth of the surface template can be detect-
ed. The depth of the surface template is then subsequently used during an abrasive surface
treatment, for example, to control a laser beam, a water jet or to carry out other abrasive tech-
niques. If the surface of the pressing tool is to be chemically treated, a mask can be applied
with the aid of the digitized data (grayscale bitmaps), in which case the duration of etching is

determined on the basis of the detected depth.
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A mask is preferably applied for the purpose of a chemical surface treatment, i.e. for etching
the surface of a pressing tool. The mask can be applied to a smooth plate but likewise to an
already structured surface of a pressing tool in order to produce the microstructure of the hy-
drophobic or superhydrophobic surface topography. The mask applied for this purpose is
preferably made from a UV coating which is at least partially but preferably completely cured
by a UV lamp in order to guarantee that it will be capable of withstanding an etch bath. Once
etching is complete, the mask is removed so that other treatment steps can be carried out if

necessary.

Having completed the etching process and removed the mask, the surface structure may addi-
tionally be electro-polished or mechanically polished in order to additionally smooth the re-
sultant structure. The last process step as a rule, finally, is hard chrome plating so that the
pressing tools can then be placed in a hydraulic single or multi-stage hot press where the req-
uisite substrate is faced on the top and bottom faces with the decor papers impregnated with
melamine resin using edge pressing techniques and the negative structured surface of the
pressing tools is reproduced on the plate surface so that the surface of the impression of the
structured template corresponds to the surface topography. Surfaces produced in this manner
are very easy to clean and in particular particles of dirt adhere less stubbornly to the surfaces
and can thus be more easily removed. The method proposed by the invention may be used for

stainless steel endless belts, pressing plates and embossing rollers.

If necessary, in order to increase the accuracy of the structuring within the surface, a 3-D
scanner may be used in addition, in which case a combination of data from the 3-D scanner

and the 3-D microscope may be used to produce the grayscale bitmaps.

Based on another embodiment of the method, instead of applying a mask, the surface of the
pressing tool may be provided with an etch-resistant protective layer on at least part, but pref-
erably its entire surface and the protective layer is then partially removed with the aid of a
laser controlled by means of the grayscale bitmaps. A pressing tool pre-treated in this manner
can then be subjected to an etching process and only the exposed metal surfaces are etched.
The advantage of the method is that the intensity of the laser beam may be substantially lower

than would be the case if treating the metal surface directly. As a result, at 2 higher intensity
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of the laser beam, the processing times of the pressing plates can also be very much reduced.
Another advantage is that the pressing tools to be treated can be made to a standard length of
7 to 14 meters without repeats. By using a laser exactly controlled by the digitized data of the
grayscale bitmaps to remove the protective layer, a high degree of accuracy and reproducibil-
ity can be achieved. To avoid edges of the etching mask that are not cleanly etched, it is pref-
erable to use a laser with a wavelength in the infrared range. Such lasers couple only very
slightly into the metal surface so that little heat is dissipated on the surface of the pressing
tool. As a result, the properties of the metal surface of the pressing tool remain unaffected,
offering the advantage of an exact and reproducible etching mask structure, and the laser
burns off only the protective layer corresponding to the desired surface topography resulting

in partial exposure of the metal surface of the pressing tool for etching.

Once the protective layer has been removed by means of a laser, a micro-structured surface
can be produced by means of an etching process. The requisite etching time is determined on
the basis of the depth of the surface template. In this manner, a surface topography can be

produced which mimics the selected surface template as far as possible.

In order to produce the microstructure, which predominantly comprises annular, repeating
recesses in the selected templates, at least some of the protective layer can be removed in or-
der to produce micro-structuring in the form of approximately round or circular etchings. The
etchings to be produced may be spaced apart from one another, for example, but may also
touch one another in the circumferential region or at least partially overlap. A laser lends itself
extremely well to producing these etchings, which may individually have a size of up to 10 m,
because it is perfectly capable of burning such small structures out of the applied protective
layer. For all the reasons outlined above, the laser method is a very good method for produc-

ing the micro-structuring.

An alternative option instead of using a mask is to use the digitized data (grayscale bitmaps)
obtained by the method directly as a means of providing structuring, for example using a laser
or a water jet device. The abrasive treatment of the surface of the pressing tool in this instance
takes place on a workbench, which offers the possibility of fixing the position of the pressing
tool and the processing head can be moved in an X and Y plane by means of drive units or, if

using a stationary processing head, the workbench can be moved. The dwell time of the abra-



10

15

20

25

30

CA 02921558 2016-02-17

-7-
sive tool, for example a water jet, or the dwell time, focus and/or intensity of a laser beam are
also determined on the basis of the grayscale bitmaps. It is preferable to use the data deter-
mined from the depth measurement taken by the 3-D microscope for this purpose. For exam-
ple, the dwell time, focus und intensity of the laser beam can be exactly controlled on the ba-
sis of the depth. The same applies if using a water jet device, in which case the dwell time can

be controlled depending on a matrix point of the surface.

The surface structure obtained in this manner can then in turn be electro-polished or mechani-
cally polished in order to impart additional smoothness to the structure if necessary. As a rule,
this is then followed by the last process step, namely hard chrome plating in order to produce
the surface hardness that will enable the pressing tool to withstand a sufficient number of

pressing operations.

The described method is used to produce a hydrophobic or superhydrophobic surface topog-
raphy to improve the cleaning effect. These method steps can be applied to both a smooth
pressing tool and a structured pressing tool which is then used in a hydraulic single or multi-
stage hot press. In the case of smooth pressing tools, these are merely provided with the de-

sired microstructure of the surface topography.

In the case of structured pressing tools, on the other hand, which reproduce a wood grain for
example, the hydrophobic or superhydrophobic microstructure is additionally applied once the
structuring steps have been completed in order to impart to the desired cleaning effect to these

pressing tools.

These method steps preferably replace a partial adjustment to the degree of gloss. However,
this does not rule out the fact that the final process of hard chrome plating can be implement-
ed in such a way that different degrees of gloss can be produced in partial regions by differing
hard chrome plating or the hard chrome plating is then treated again in partial regions to ad-
just the degree of gloss. Using digital printing, instead of providing full-surface hard chrome
plating, it is possible to provide a partial hard chrome plating of the surface topography as an
additional surface treatment. These might be layers of chromium with a different surface
roughness and thus a different degree of gloss. An alternative option after completing the hard

chrome plating is to provide a full-surface or partial adjustment to the degree of gloss as an-
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other surface treatment. For this purpose, the pressing tool can be partially covered by
means of a mask so that the exposed regions not covered by the mask can be subjected to
additional processing steps, which might be another chemical method step, electro-

polishing or mechanical polishing, for example.

In order to make an impression of natural surface templates, it is preferable to use an
epoxy resin or silicone resin because this will not damage the surface and will provide a
true to life reproduction, and in particular silicone resins with ultrafine additives are best

suited to this purpose when it comes to reproducing fine structures.

Pressing tools produced in this manner can be used for embossing material plates but also
for embossing plastic films, separating films, LVT products (luxury vinyl tiles) and PVC

surfaces for flooring, wall cladding panels and furniture.

Another objective of the invention is to propose a device which can be operated by the

method.

In yet another aspect, present invention provides a device for implementing the method of
the present invention, comprising a unit for preparing a surface template having a
microstructure, a unit for making an impression of the surface with a resin, a unit for
scanning a surface molded with resin by means of a 3-D microscope and a unit configured
to convert the digitized data from the scanning process with depth measurement into

grayscale bitmaps.

In order to achieve the device objective, a support device for the pressing tools is
provided, which either has a stationary processing head and the support device can be
moved in the X and Y direction by means of drive units or the processing head can be
moved by drive units in the direction of the X and Y co-ordinates within a spanned plane,
and the grayscale bitmaps are used to activate the surface treatment and the speed of either
the processing head or the support device can be controlled by the detected depth of the
surface template, and in the case of an abrasive treatment of the surface of the pressing
tool, the dwell time of the abrasive tool, for example a water jet, or the dwell time, focus
and/or intensity of a laser beam depend on the grayscale bitmaps and the depth detected by
means of the 3-D microscope. Alternatively, the processing head may be used to remove a

protective layer applied to the full surface and the duration of the subsequent etching

CA 2921558 2019-12-20
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process can be set on the basis of the depth detected by the 3-D microscope.
The invention further relates to the use of a pressing plate, endless belt or a cylindrical em-
bossing roller as a pressing tool, produced by the method proposed by the invention for

pressing and/or embossing material plates, plastic films, separating films, PVC surfaces,
5 LVTs

CA 2921558 2019-12-20
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(luxury viny! tiles) with a smooth or true to life structured surface to a depth of up to 500
pm, and on the basis of predefined digitized data of the grayscale bitmaps of a template
molded from a 3D-surface template and the depth detected by means of a 3-D microscope
are used to produce a hydrophobic or superhydrophobic surface topography on a smooth
5 or structured surface. Using a pressing tool produced in this manner which can be used in
single or multi-stage hot presses also enables a material plate with a hydrophobic or

superhydrophobic surface topography to be produced.

This invention essentially offers the possibility of firstly providing the pressing tools and,
after pressing, imparting micro-structuring to the surface of material plates having

10 hydrophobic or superhydrophobic properties. This makes the adhesion of dirt particles
much more difficult so that cleaning of such surfaces is made much easier and more
effective. For this purpose, an impression is made of such a structured microstructure
taken from nature, and is so preferably with the aid of a 3-D microscope, in order to
transfer the fineness of the structure, particularly in terms of depth, to the pressing tool and

15  hence to the material plate. The material plates produced by the method are extremely
suitable for producing furniture, flooring, ceiling and wall panels, as well as HPL boards.
Another option is to use the pressing tools for embossing plastic films, separating films,

PVC surfaces and LVTs (luxury vinyl tiles) which can be used for floors and walls.

Brief Description of the Drawings

20  The invention will be explained in more detail with reference to the appended drawings.
Of these
Fig. 1 is a perspective view illustrating a pressing plate with surface structuring,

Fig. 2 is a cross-section on a larger scale illustrating the pressing plate with structuring

from Figure 1,

25  Fig. 3 isa view in cross-section on a very much larger scale illustrating the pressing plate

from Figure 1 with micro-structuring,

CA 2921558 2019-12-20
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Fig. 4 is a plan view illustrating a first device for implementing the method proposed by

the invention and

Fig. 5 is a plan view of a second device for implementing the method proposed by the

invention.

Detailed Description of Preferred Embodiments

Figure 1 is a perspective view illustrating a pressing plate 1 with surface structuring which
may be made from a steel or brass sheet. The surface 2 of the pressing plate 1 has been
provided with a wood grain pattern 3, which was produced by applying a mask followed
by etching, for example. Alternatively, another option is to produce the structuring on the

surface 2 by means of a water jet device or a laser and a co-operating control unit.

A peripheral edge 4 is used for holding and gripping purposes in a single or multi-stage

hydraulic press, although the latter is not illustrated.

Figure 2 is a view in section illustrating the pressing plate 1 with a wood grain pattern 3.
Being shown on a larger scale, it is clear that the wood grain pattern 3 consists of higher
regions 5 and deeper lying regions 6 which are made by means of an etching process, a
laser treatment or a process involving a water jet, for example. Applied to this wood grain
pattern 3 in addition is a hard chrome layer 7 which, in the embodiment illustrated as an
example, was applied to the full surface of the pressing plate 1. Alternatively, another
option is to apply an another hard chrome plating in partial regions, for example in the

deeper lying regions 6 or the higher regions 5 of the wood grain pattern 3 in addition.

Figure 3 is a diagram in section on a much larger scale illustrating the pressing plate 1
with the wood grain pattern 3 and micro-structuring 8 produced by the method proposed
by the invention to obtain a hydrophobic or superhydrophobic surface topography, making
it much more difficult for dirt particles to adhere to the surface of end products made with
it, for example material plates, and thereby making cleaning easier. The micro-structuring
8 is also covered by hard chrome plating 9 in order to increase the durability of the
pressing tools.Again in this instance, chrome plating 9 may be applied to at least certain
regions on top of the existing hard chrome plating 9 in order to impart a different degree

of gloss to the surface of the deeper lying regions 6 or the raised regions 5.

CA 2921558 2019-12-20
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Figure 4 is a plan view of a device 20 for implementing the method proposed by the invention
having a water jet nozzle as a processing head. The device comprises a water tank 21 in which
a support device 26 is disposed. The support device 26 is provided with orifices in which suc-
tion means 27 are disposed, which might be suction orifices with a rubber elastic seal or suc-
tion cups. Accordingly, the pressing plate 1, the surface 2 of which is to be processed, can be
fixed on the support device 26 by its full surface. The device further comprises a high-
pressure pump unit 22 with connecting lines 23. The high-pressure pump unit 22 is supplied
with water via the connecting lines 23. The water may be recycled water that been used previ-
ously for applying surface structuring to the workpiece 1. The water is delivered via a water
intake element 24 to a processing head 25. An abrasive agent can be delivered via an abrasive
agent connector 31 to the processing head 25 which is sucked in by the rapidly flowing water

in the water nozzle so that a jet of water-abrasive agent is emitted from the water nozzle.

The processing head 25 is moved in the x direction with the aid of two guide rails 29 disposed
in the x direction. With the aid of another guide rail 30 in the y direction, which is mounted so
as to be displaceable on the guide rails 29 in the x direction, the processing head 25 is moved
in the y direction, being mounted so as to be displaceable on the guide rail 30 in the y direc-
tion. If the device were designed accordingly, it would also be possible to provide only one
guide rail in the x direction. By superimposing the movements parallel with the guide rails 28,
29, the processing head 25 is able to travel to every position (x, y) of the surface 2. As pro-
posed by the invention, the abrasion depth at the position (x, y) of the surface 2 is controlled
on the basis of the driving speed of the processing head 25 in the x and/or y direction, the wa-
ter pressure, flow volume, irradiation time or the distance between the surface 2 and pro-

cessing head 25 and the detected data of the grayscale bitmaps is used for this purpose.

Figure 5 is a plan view illustrating a device 40 for implementing the method proposed by the
invention with the processing head or a printer unit. The device 40 comprises a support table
41 with a flat working surface 42. Within the working surface 42 are recesses which are con-
nected to a vacuum pump to apply suction to a pressing plate 1 placed on the working surface
42 so that it can be fixed in position during processing. A processing head 46 can be moved in
the direction of the Y co-ordinates by means of a cross-member 45. The cross-member 45 can

also be moved in the direction of the X co-ordinates and the processing head 46 is therefore
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able to reach every point of the surface of the pressing tool 44. Instead of moving the pro-
cessing head 46, it would also be possible for the processing head to remain stationary, in
which case the working surface 42 with the pressing tool 44 laid on it is moved in the X and

Y direction.

The movements of the cross-member 45 and processing head 46 are controlled by means of a
control unit 47 which receives its data from the grayscale bitmaps. The processing head may
be a print head, for example, in order to apply a mask to the surface of the pressing tool 44.
The pressing tool 44 can then be etched. Alternatively, another option is to use an abrasive
processing head, for example a laser which can likewise be moved by the control unit 47 into
every position in the X and Y plane in order to apply structuring by laser to the surface of the

pressing tool 44, and again the detected grayscale bitmap data is used for this purpose.

The same device 40 may also be used to process a pressing plate provided with an etch-
resistant protective layer. The laser can burn out of the existing protective layer certain re-
gions that are intended to be etched. These are preferably round or circular etchings provided
with a view to etching the micro-structuring which realistically mimic the natural surfaces
used. In this particular instance, it is preferable to used infrared lasers which are used merely
to burn away the protective layer whilst leaving the metal surface of the pressing tool largely
intact. The etchings in this instance may be spaced apart from one another but may also touch

one another or overlap in the circumferential region.
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List of reference numbers

Pressing plate
Surface

Wood grain pattern
Edge

Region

Region

Hard chrome layer
Micro-structuring

Hard chrome plating

. Device
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Water tank

High-pressure pump unit

Connecting line
Water intake element
Processing head
Support device
Suction means

Guide rail

Guide rail

Guide rail

Device
Support table
Working surface

Recess

Cross-member
Processing head

Control unit
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We Claim:

1. A method for producing a hydrophobic or superhydrophobic surface topography
on a smooth or structured surface of a pressing tool in the form of a pressing plate (1),
endless belt or an embossing roller for producing material plates, plastic films, separating
films, PVC- surfaces and LVTs (luxury vinyl tiles), comprising the steps:

- preparing a surface template having a microstructure,

- making an impression of the surface template by means of a resin,

- scanning the impression of the surface template by means of a 3-D microscope,

- converting the digitized data from the scanning process with depth measurement to
gray-scale bitmaps,

- using the grayscale bitmaps to control the treatment process of an abrasive surface
treatment or to apply a mask for chemically processing the pressing tool in order to

produce the hydrophobic or superhydrophobic surface topography.

2. The method according to claim 1, characterized in that
the grayscale bitmaps are used to apply the mask on the basis of a digitized printing

process in readiness for other surface treatments.

3. The method according to claim 1 or claim 2, characterized in that
the surface of the pressing tool is chemically processed after applying the mask and the
duration of an etching process is determined on the basis of the detected depth of the

surface template.

4. The method according to any one of claims 1 to 3, characterized in that
the surface of the pressing tool is provided at least partially with an etch-resistant
protective layer and then the protective layer is partially removed by means of a laser

controlled by the grayscale bitmaps.

5. The method according to any one of claims 1 to 3, wherein the surface of the
pressing tool is provided across the whole surface with an etch-resistant protective layer
and then the protective layer is partially removed by means of a laser controlled by the

grayscale bitmaps.

6. The method according to claim 4 or claim 5, characterized in that

CA 2921558 2019-12-20
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a metal surface of the pressing tool is exposed by means of the laser, which removes only

the thickness of the protective layer.

7. The method according to any one of claims 4 to 6, characterized in that
the protective layer is partially removed in order to impart micro-structuring in the form
of substantially round or circular etchings or the etchings are spaced apart from one

another, touch or partially overlap in the circumferential region.

8. The method according to any one of claims 4 to 7, characterized in that
the protective layer is removed to the degree that a micro-structured surface is produced
by means of an etching process and the duration of the etching process is determined on

the basis of the detected depth of the surface template.

9, The method according to claim 1, characterized in that
an abrasive processing of the surface of the pressing tool takes place and the dwell time of
the abrasive tool, or the dwell time, focus or intensity of a laser beam are determined on

the basis of the grayscale bitmaps.
10.  The method according to claim 9, wherein the abrasive tool comprises a water jet.

11. The method according to claim 9 or claim 10, wherein the data detected from the
depth measurement by means of the 3-D microscope is used for determining the dwell

time of the abrasive tool, or the dwell time, focus or intensity of the laser beam.

12, The method according to any one of claims 1 to 11, characterized in that

a subsequent surface treatment takes place by means of electro-polishing or mechanical
polishing or a full-surface or partial hard chrome plating (9) of the surface topography is
applied as a subsequent surface treatment or a full-surface or partial adjustment of the

degree of gloss takes place as a subsequent surface treatment.

13. The method according to claim 1, characterized in that

an epoxy resin or silicone resin is used to make the impression.

14. A device (20, 40) for implementing the method according to any one of claims 1
to 13, comprising a unit for preparing a surface template having a microstructure, a unit

for making an impression of the surface with a resin, a unit for scanning a surface molded

CA 2921558 2019-12-20
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with resin by means of a 3-D microscope and a unit configured to convert the digitized

data from the scanning process with depth measurement into grayscale bitmaps.

CA 2921558 2019-12-20
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