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(57) Abstract: The present invention proposes a method for producing a decorated wall or floor panel, having the method steps: a) 
provision of a pourable carrier material (20), in particular a granulate, b) arrangement of the carrier material (20) between two belt

O like conveying means (12, 14), c) shaping of the carrier material (20) under the action of temperature with the formation of a web
like carrier (36), d) compressing of the carrier (36), e) treatment of the carrier (36) under the action of temperature and pressure with 
the use of a twin belt press, f) cooling of the carrier (36), g) optional application of a decorative subsurface to at least a part region of 
the carrier (36); h) application of a decorative pattern which reproduces a specified decoration to at least a part region of the carrier 
(36), i) application of a protective layer to at least a part region of the decorative pattern, j) optional structuring of the protective 

layer in order to introduce pores and/or of the edge region of the carrier in order to form connecting elements, and k) optional 
f4 treatment of the carrier (36) for electrostatic discharge before one of the above-mentioned method steps. Particularly effective 

production of a wall or floor panel can be permitted by way of a method of this type, wherein the method allows, furthermore, that 
the produced panel can be particularly stable, adaptable and high quality. The subject matter of the 

[Fortsetzung auf der ndchsten Seite]
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Ver6ffentlicht: 

- mit internationalem Recherchenbericht (Artikel 21 Absatz 

3) 

present invention is, furthermore, a device for producing a decorated wall or floor panel, and a wall or floor panel which is 
produced according to one of the above-described methods, wherein a plate-shaped carrier (36) has a profiling, in particular as a 
connecting element, in an edge region. Here, the plate-shaped carrier (36) can have a material which is based on a WPC material 
or a PVC material.  

(57) Zusammenfassung: Die vorliegende Erfindung schligt ein Verfahren zur Herstellung eines dekorierten Wand- oder 
Bodenpaneels vor, aufweisend die Verfahrensschritte: a) Bereitstellen eines schittfihigen Trigermaterials (20), insbesondere 
eines Granulats, b) Anordnen des Trigermaterials (20) zwischen zwei bandartigen F6rdermitteln (12, 14), c) Formen des 
Trigermaterials (20) unter Einwirkung von Temperatur unter Ausbildung eines bahnfdrmigen Trigers (36), d) Komprimieren des 
Trigers (36), e) Behandeln des Trigers (36) unter Einwirkung von Temperatur und Druck unter Verwendung einer 
Zweibandpresse, f) Abkihlen des Trigers (36), g) gegebenenfalls Aufbringen eines Dekoruntergrunds auf zumindest einen 
Teilbereich des Trigers (36); h) Aufbringen eines eine Dekorvorlage nachbildenden Dekors auf zumindest einen Teilbereich des 
Trigers (36), i) Aufbringen einer Schutzschicht auf zumindest einen Teilbereich des Dekors, j) gegebenenfalls Strukturieren der 
Schutzschicht zum Einfligen von Poren und/oder des Randbereichs des Trigers zum Ausbilden von Verbindungselementen, und 
k) gegebenenfalls Behandeln des Trigers (36) zur elektrostatischen Entladung vor einem der vorgenannten Verfahrensschritte.  
Durch ein derartiges Verfahren kann ein besonders effektives Herstellen eines Wand- oder Bodenpaneels erlaubt werden, wobei es 
das Verfahren ferner erlaubt, dass das hergestellte Paneel besonders stabil, adaptierbar und hochwertig sein kann. Gegenstand der 
vorliegenden Erfindung ist ferner eine Vorrichtung zur Herstellung eines dekorierten Wand- oder Bodenpaneels sowie ein Wand
oder Bodenpaneel, welches gem5B einem vorbeschriebenen Verfahren hergestellt ist, wobei ein plattenfdrmiger Triger (36) 
zumindest in einem Randbereich eine Profilierung, insbesondere als Verbindungselement, aufweist. Dabei kann der der 
plattenfdrmige Triger (36) ein Material aufweisen, das aufeinem WPC-Werkstoffoder einem PVC-Werkstoffbasiert.
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5 METHOD FOR PRODUCING A DECORATED WALL OR FLOOR PANEL 

The present invention relates to a method for producing a decorated wall or floor 

panel, an apparatus for producing such a decorated wall or floor panel and a wall or 

floor panel produced according to such a method.  

10 

Decorated plates are known per se, wherein the term wall panel also includes panels 

which are suitable as a ceiling lining. They normally consist of a carrier or a core of a 

solid material such as a wood-based material, which on at least one side is provided 

with a decorative layer and a top layer and optionally with further layers, for example, 

15 a wearing layer disposed between the decorative and the top layers. The decorative 

layer is usually a printed paper which is impregnated with a resin. The top layer and 

the remaining layers are usually made of a resin, too.  

Herein, the production of the panels, such as the core or the carrier, in some circum

20 stances can offer potentials for improvements.  

Thus, it is an object of the present invention to provide an improved method for pro

ducing decorated wall or floor panels.  

25 This object is achieved by a method according to claim 1 and an apparatus according 

to claim 13. With respect to the wall or floor panel the object is achieved by a panel 

according to claim 14.  

Thus, the invention proposes a process for producing a decorated wall or floor panel 

30 comprising the steps of: 

a) providing a pourable carrier material, in particular a granulate material, 

b) placing the carrier material between two belt-like conveyor means,
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c) molding the carrier material under the influence of temperature, and 

forming a web-like carrier, 

d) compressing the carrier, 

e) treating the carrier under the influence of temperature and pressure by 

5 use of a dual-belt press, 

f) cooling the carrier, 

g) optionally applying a decorative subsurface onto at least a portion of the 

carrier, 

h) applying a decor simulating a decoration template onto at least a por

10 tion of the carrier, 

i) applying a protective layer onto at least a portion of the decor, 

j) optionally texturing the protective layer in order to introduce pores, 

and/or the edge region of the carrier in order to form connecting ele

ments, and 

15 k) optionally treating the carrier for inducing an electrostatic discharge pri

or to any one of the abovementioned process steps.  

The term "decorative wall or floor panel" or "decorative panel" in the sense of the in

vention in particular means wall, ceiling, door or floor panels comprising a decor sim

20 ulating a decoration template applied onto a carrier plate. Decorative panels are used 

in a variety of ways both in the field of interior design of rooms and for decorative 

cladding of buildings, for example in exhibition stand construction. One of the most 

common uses of decorative panels is their use as a floor covering. Herein, the deco

rative panels often comprise a decor intended to replicate a natural material.  

25 

Examples of such replicated natural materials or decoration templates are wood spe

cies such as maple, oak, birch, cherry, ash, walnut, chestnut, wenge or even exotic
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woods such as Panga Panga, mahogany, bamboo and bubinga. In addition, often 

natural materials such as stone surfaces or ceramic surfaces are replicated.  

Accordingly, a "decoration template" in the sense of the present invention in particu

5 lar means such an original natural material or at least a surface of such a material 

which is imitated or replicated by the decor.  

A "pourable" material in particular means a material which can be applied onto a 

substrate by a pouring or scattering process. The material may be provided as fluid 

10 or in particular as a pourable solid.  

A "granulate material" or "granular material" means a solid or a head of a solid com

prising or consisting of a plurality of solid particles, such as grains or beads. Here by 

way of example but not limited hereto grainy or powdery materials can be mentioned.  

15 

A "carrier" in particular can be understood as a layer serving as a core or as a base 

layer in a finished panel, which in particular includes a natural material such as a 

wood-based material, a fibrous material or a material comprising plastic. For exam

ple, the carrier can already provide or contribute to a suitable stability for the panel.  

20 

Herein, a "web-like carrier" can be understood as a carrier which, for example, in its 

manufacturing process has a web-like shape and thus a length which is substantially 

greater than its thickness or width, wherein its length may be greater than 15 meters.  

25 Herein, the term "plate-shaped carrier" in the sense of the present invention can be 

understood as a carrier which is formed by separation from the web-like carrier and is 

formed in the shape of a plate. The plate-shaped carrier can already define the 

shape and/or size of the panel to be produced. However, the plate-shaped carrier
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can also be provided as a large plate. A large plate in the sense of the invention in 

particular is a carrier whose dimensions several times exceed the dimensions of the 

final decorative panels, and which is cut during the course of the manufacturing pro

cess into a corresponding plurality of decorative panels, for example by sawing, laser 

5 or water jet cutting. For example, the large plate may correspond to the web-like car

rier.  

Wood-based materials in the sense of the invention in addition to solid wood materi

als are materials such as cross-laminated timber, glue-laminated timber, blockboard, 

10 veneered plywood, laminated veneer lumber, parallel strand lumber and bending 

plywood. In addition, wood-based materials in the sense of the invention are also 

chipboards such as pressboards, extruded boards, oriented structural boards (OSB) 

and laminated strand lumber as well as wood fiber materials such as wood fiber insu

lation boards (HFD), medium hard and hard fiberboards (MB, HFH) and in particular 

15 medium density fiberboards (MDF) and high density fiberboards (HDF). Even modern 

wood-based materials such as wood polymer materials (wood plastic composite, 

WPC), sandwich boards made of a lightweight core material such as foam, rigid foam 

or honeycomb paper and a layer of wood applied thereto, and minerally hardened, 

for example with cement, chipboards are wood-based materials in the sense of the 

20 invention. Moreover, cork represents a wood-based material in the sense of the in

vention.  

In the sense of the invention the term "fiber materials" means materials such as pa

per and non-woven fabrics on the basis of plant, animal, mineral or even synthetic 

25 fibers as well as cardboards. Examples are fiber materials on the basis of plant fibers 

and in addition to papers and non-woven fabrics made of cellulose fibers boards 

made of biomass such as straw, maize straw, bamboo, leaves, algae extracts, hemp, 

cotton or oil palm fibers. Examples of animal fiber materials are keratin-based mate-
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rials such as wool or horsehair. Examples of mineral fiber materials are mineral wool 

or glass wool.  

It could surprisingly be shown that by means of the method described above it is 

5 possible to combine a particularly advantageous production in particular of a carrier 

of a wall or floor panel with materials which are particularly preferred for producing 

the carrier of the panel due to their outstanding properties. Then by combining the 

abovementioned process steps a production process in particular for a carrier with 

outstanding materials of a decorated wall or floor panel with an improved efficiency 

10 can be provided, which process, moreover, allows the production of highly adaptable 

and very stable panels. Thus, panels can be produced in a simple way which can 

comprise preferred properties.  

The method for producing a wall or floor panel comprises the following process 

15 steps.  

First, in accordance with the present method a carrier or a core is produced. The 

method described above comprises for this purpose according to process step a) 

initially providing a pourable carrier material. The carrier material is used as a basis 

20 for the production in particular of plate-shaped carriers for panels. It can, for example, 

be present as a uniform material or as a mixed material of two or more materials.  

Herein, the carrier material or at least a constituent of the carrier material should 

have a melting point or a softening point, in order to shape the carrier material in a 

further process step by the influence of heat, as explained in detail below. In a partic

25 ularly advantageous manner the carrier material can be provided as pourable solid or 

as granulate material, wherein the granulate material dependent on the material 

used, for example, may have a particle size in the range of 100 pm to s 10 mm.  

This allows for an easy storage and also a particularly good adaptability to a desired
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material composition. In particular in a granular form a particularly homogeneous 

mixture of different components can be produced, wherein a particularly defined mix

ture with an accurately adjustable composition can be obtained. By way of example 

so-called dry blends can be used, i.e. dry plastic powders with additives. In addition, 

5 a granulate material in particular in the above described size range can be spread 

very homogeneously and also very defined onto a subsurface, such that a carrier 

with a highly defined property profile can be produced. Herein, a preferred bulk or 

distribution of the carrier material can include a deviation of the bulk density of s 5%, 

in particular of s 3%.  

10 

According to process step b) the pourable, in particular granular carrier material is 

disposed between two belt-like conveyor means. In detail, a lower belt-like conveyor 

means is moved revolvingly and at a defined distance from the lower conveyor 

means an upper belt-like conveyor means is moved revolvingly. Thus, the carrier ma

15 terial can be applied onto the lower conveyor means and then be constrained by the 

lower and the upper conveyor means. Herein, by means of an exact control a lateral 

constraint can be dispensed with. By means of the two conveyor means, the carrier 

material can be carried to or through individual processing stations and be processed 

into a carrier. Furthermore, the carrier material can already be pre-formed in this pro

20 cess step. Thus, the belt-like conveyor means may have two functions, namely that 

of a transport means and that of a mold.  

Herein, the belt-like conveyor means can at least partially be made of Teflon or poly

tetrafluoroethylene (PTFE). For example, the belts can be formed entirely of polytet

25 rafluoroethylene, or belts may be used which are provided with an outer coating of 

polytetrafluoroethylene. In the latter case, for example, glass fiber reinforced plastic 

belts may be used. By means of this kind of conveyor means due to the anti

adhesion properties of this material a particularly defined, for example, smooth sur-
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face of the produced carrier can be formed. Thus, it can be prevented that the con

veyed carrier material adheres to the conveyor means and thus adversely affects the 

surface structure directly or by adherent material in a next cycle. In addition, polytet

rafluoroethylen also at high temperatures is resistant against chemicals as well as 

5 against decomposition, such that not only an easy temperature treatment of the car

rier material is possible but, moreover, the conveyor means are stable for a long pe

riod. In addition, the carrier material may be freely selected.  

Herein, the discharge of the carrier material according to process step b) may be im

10 plemented in particular by means of one or a plurality of spreading heads, which can 

discharge the carrier material in a defined way. With respect to the spreading heads 

these can, for example, be part of a spreading aggregate and comprise at least one 

rotating spreading roller. For example, a funnel may be provided which discharges 

the material to be discharged onto the spreading roller in a defined way. In this case, 

15 a doctor blade may further be provided which sweeps the material into recesses of 

the roller. Subsequently the material can be discharged from the spreading roller by 

use of a rotating brush roll, wherein the material hits against a baffle and slides from 

there onto the conveyor means. In order to control the spreading width further a 

spreading width adjustment may be provided. In this embodiment a particular homo

20 geneous discharge of the carrier material can be implemented, which equally results 

in a homogeneous carrier of specified quality.  

For example, one spreading head or two, three or more spreading heads may be 

provided. As a result, the carrier can be tailored in a particular simple manner, for 

25 example by providing a desired material mixture. In this embodiment, the mixture can 

be easily adjusted during the manufacturing process or between two batches, so that 

a particularly great variability can be ensured. In addition, by means of a different 

configuration of the individual spreading heads a mixture for the carrier can be pro-
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duced immediately prior to the processing so that a negative influence of the various 

components relative to each other and an accompanying reduction in quality of the 

produced carrier can be prevented.  

5 In a further step according to process step c) the carrier material disposed between 

the belt-like conveyor means is subsequently molded under the influence of tempera

ture or heat. In this process step due to temperature or heat the carrier material or at 

least a part thereof is melted or softened, whereby, for example, the granulate mate

rial becomes moldable. In this state it can homogeneously fill the receiving space 

10 formed between the conveyor means and thus form a web-like carrier, which may be 

further processed.  

The thus formed web-like carrier then can be compressed in accordance with pro

cess step d). This process step may in particular be implemented in a suitable press 

15 or roller. Thus, here a first compressing of the web-like carrier takes place. In this 

step, the carrier can substantially achieve its desired thickness, such that in the fol

lowing processing steps only a slight compression is necessary and the further steps, 

thus, may be implemented very smoothly, as will be explained in detail below. Here

in, it can in particular be ensured that the temperature of the carrier is cooled down 

20 sufficiently, such that a suitable compressibility can be achieved while obtaining the 

desired result.  

In a further process step e) the carrier is now processed further under the influence 

of temperature or heat and pressure, wherein this step is performed by use of a dual

25 belt press. In this process step in particular the surface properties of the carrier can 

be adjusted. For example, in this process step in particular the surface can smooth

ened. To this end, the previously compressed carrier can be treated under the influ

ence of temperature and pressure, wherein in particular a low pressure can be se-
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lected such that this second compression takes place only in a very small range. By 

way of example, a compression in a range of s 5%, in particular s 3% of the total 

thickness of carrier can be carried out prior to the compression. Thus, the configura

tion of the processing device in this process step can be selected in particular as a 

5 function of a desired adjustment of the surface properties, which can be particularly 

smooth.  

Here, in particular the use of a dual-belt press can be advantageous, since with such 

a press particularly smooth compression steps are possible and also the surface 

10 quality can be adjusted particularly effective and defined. Further, in particular the 

use of a belt press allow for high line speeds, such that the whole process enables a 

high throughput.  

For example, such a belt press which usually has a fairly long processing space in 

15 the conveying direction of the carrier can comprise a plurality of heating zones, which 

may allow a temperature profile and, therefore, an effective adjustment of the surface 

properties even at high line speeds.  

In addition, for example, by providing pneumatic cylinders a particularly uniform and 

20 defined adjustable belt tension of the dual-belt press can be achieved, such that the 

adjustment of the surface quality as well as of the compression can be particularly 

accurate. Herein, the belt press can include steel belts and may be heated by a 

thermal oil heater.  

25 Smoothing or adjusting the surface quality in this step can mean that while the top 

surface is smoothed, already introduced structures or pores are however not affected 

or are affected only in a specified area, such that they still are present in a desired 

manner even after this process step. This can be enabled in particular by use of a
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belt press with a suitable temperature profile and with suitable pressure values. Thus, 

the double belt press can serve as a calibration zone in particular for setting the final 

surface properties as well as the thickness of the carrier.  

5 In the further course subsequently a further process step f) for cooling the web-like 

carrier is carried out. The carrier may be cooled to a temperature corresponding to 

room temperature or solely as an example lies in a range of up to 200C or more by 

providing a cooling device with defined cooling stages. For example, a plurality of 

cooling zones can be provided in order to enable a defined cooling of the carrier.  

10 

After the cooling of the produced carrier the carrier may be stored temporarily in web

like form or as separate plate-shaped carriers and the process can be finished for the 

moment. Preferably, however, further processing steps follow, which can be realized 

without sanding, in particular in order to process the carrier such that a finished panel 

15 is obtained, as will be explained in detail below.  

For producing a finished panel the method comprises the further process steps in 

order to provide the carrier with a decor and coat it with a protective layer. Here, the 

following steps are preferably carried out immediately with the produced web-like car

20 rier. The invention, however, also includes that the web-like carrier is first divided into 

a plurality of plate-shaped carriers prior to any one of the process steps g) to j) and/or 

the plate-shaped carrier is further processed by the corresponding following process 

steps. The following explanations apply for both alternatives, wherein in the following 

for simplification we consider a processing of the carrier.  

25 

Thus, for example, according to the process step k) prior to process step g) optionally 

a pretreatment of the carrier for inducing an electrostatic discharge can take place.  

This can in particular serve to prevent the occurrence of blurring in the course of the
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decor application. This is in particular suitable for printing processes for applying the 

decorative layers, because electrostatic charge which builds up in the carriers to be 

printed in the course of the production process results in a deflection of paint or ink 

droplets on their way from the print head to the surface to be printed. The thus in

5 duced inaccuracy of the paint or ink application leads to a perceivable blurring of the 

printed image.  

Herein the means for discharging electrostatic charges may at least be a roller, a 

brush or a lip of a conductive material having a conductivity > 1- 103 Sm 1 , which elec

10 trically conductive contacts the carrier at least in the region of the printing mechanism 

and which is connected to an electrical ground potential. In this case, the electrical 

ground potential may be provided, for example, by a grounding. In addition, for ex

ample, a means for discharging electrostatic charges may be a corona discharge 

means.  

15 

According to process step g) further optionally a decor subsurface may be applied 

onto at least a portion of the carrier. For example, first a primer particularly suited for 

printing processes can be applied as a decor subsurface, for example in a thickness 

of 10 pm to 5 60 pm. Herein, as a primer a liquid radiation curable mixture based 

20 on a urethane or urethane acrylate, optionally with one or more of a photoinitiator, a 

reactive diluent, a UV stabilizer, a rheological agent such as a thickener, radical 

scavengers, leveling agents, antifoams or preservatives, pigment, and / or a dye can 

be used. For example, the urethane acrylate may be included in the primer composi

tion in the form of reactive oligomers or prepolymers. The term "reactive oligomer" 

25 and "prepolymer" in the sense of the invention is a compound comprising a urethane 

acrylate unit which is able to react radiation-induced, optionally with addition of a re

active binder or a reactive diluent, into urethane polymer or urethane acrylate poly

mer. Herein, urethane acrylates in the sense of the invention are compounds which
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in particular are composed of one or more aliphatic structural elements and urethane 

groups. Aliphatic structural elements comprise both alkylene groups, preferably com

prising 4 to 10 carbon (C) atoms and cycloalkylene groups preferably comprising 6 to 

20 carbon atoms. Both the alkylene and the cycloalkylene groups may be mono- or 

5 polysubstituted with C1-C4 alkyl, in particular methyl and include one or more non

adjacent oxygen atoms. The aliphatic structural elements are optionally linked to 

each other via quaternary or tertiary carbon atoms, via urea groups, biuret, uretdione, 

allophanate, cyanurate, urethane, ester or amide groups or via ether oxygen or 

amine nitrogen. Furthermore, urethane acrylates in the sense of the invention can 

10 also include ethylenically unsaturated structural elements. These preferably include 

vinyl or allyl groups, which may be substituted with C1-C4 alkyl, in particular methyl 

and which, in particular, are derived from, of a,p-ethylenically unsaturated carboxylic 

acids and their amides. Particularly preferred ethylenically unsaturated structural 

units are acryloyl and methacryloyl groups such as acrylamido and methacrylamido 

15 and in particular acryloxy and methacryloxy. Radiation-curable in the sense of the 

invention means that the primer composition induced by electromagnetic radiation of 

a suitable wavelength, such as ultraviolet radiation or electron beams, can be at least 

partially polymerized.  

20 The use of radiation-curable primers based on urethane acrylates allows in a particu

larly advantageous manner an application of the decor immediately subsequent to 

the application and the radiation-induced curing of the primer layer, for example, by 

means of a digital printing technique. Herein, the primer layer provides for a good 

adhesion of the applied decor onto the carrier surface coated with the primer. Herein, 

25 urethane acrylates offer the advantage of good adhesion to both the carrier material 

and the decorative layer, i.e. the decor paint or ink. This inter alia resides in the 

polymerization reactions occurring in this type of polymers, in which on the one hand 

a radiation-induced radical polymerization of the OH groups occurs and on the other
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hand post curing of the polymer via the NCO groups occurs. Thus, after the radiation

induced curing immediately a tack-free and further processable surface is obtained, 

while the final properties of the primer layer are also influenced by the post-curing 

process based on the NCO groups and provide for a secure bond to the carrier mate

5 rial. In addition, the occurring post-curing process ensures that a sufficient layer sta

bility is achieved even in less or non-exposed areas of the carrier. Thus the method 

according to the invention enables in particular also pre-textured carriers, i.e. carriers 

whose surface already has a three-dimensional structure, to be provided with a pri

mer layer, thereby ensuring that the subsequently applied decor firmly adheres to the 

10 carrier.  

In the method according to the invention the primer can be preferably applied onto 

the carrier plate by means of rubber rollers, a pouring device, or by spraying. Prefer

ably, the primer is applied in an amount between 1 g/m2 and s 100 g/m2, preferably 

15 between 10 g/m2 and s 50 g/m2, in particular between 20 g/m2 and s 40 g/m2.  

Subsequently to the application of the primer onto the carrier surface an irradiation 

process by means of a radiation source of an appropriate wavelength is carried out.  

In addition to the use of a primer it is possible to apply the decor onto a decorative 

20 paper printable with the corresponding decor, which may be provided by means of a 

resin layer as a bonding agent previously applied onto the carrier. Such a printing 

subsurface is suitable for flexographic printing, offset printing or screen printing as 

well as in particular for digital printing techniques such as inkjet processes or laser 

printing. For the application of the resin layer it may be preferably provided that a res

25 in composition is applied, which as a resin component at least comprises one com

pound selected from the group consisting of melamine resin, formaldehyde resin, 

urea resin, phenol resin, epoxy resin, unsaturated polyester resin, diallyl phthalate or 

mixtures thereof. Herein, the resin composition can, for example, be applied in an



- 14 

area density between 5 g/m2 and s 40 g/m2, preferably 10 g/m2 and s 30 g/m2.  

Further, a paper or a non-woven fabric with a grammage between 30 g/m2 and 5 80 

g/m2, preferably between 40 g/m2 and s 70 g/m2, can be applied onto the plate

shaped carrier.  

5 

Furthermore, according to process step h) a decor simulating a decoration template 

can be applied on at least a portion of the carrier. In this case, the decor may be ap

plied by so-called direct printing. The term "direct printing" in the sense of the inven

tion means the application of a decor directly onto the carrier of a panel or onto an 

10 unprinted fiber material layer or a decor subsurface applied to the carrier. Different 

printing techniques such as flexographic printing, offset printing or screen printing 

may be used. In particular, for example, inkjet processes or laser printing can be 

used as digital printing techniques.  

15 For example, in order to imitate or replicate a decorative template in a particularly 

detailed and highly accurate manner in a three-dimensional form, the decor can be 

applied identically to the template. In particular, the three-dimensional decor data can 

be provided by three-dimensionally scanning the decor template by means of elec

tromagnetic radiation such as by a three-dimensional scanner (3D scanner). Herein, 

20 a plurality of decor layers with at least partially different surface application amounts 

can successively be applied on the basis of provided three-dimensional decor data.  

Moreover, the decorative layers may be formed of a particularly radiation curable 

paint and/or ink. For example, a UV-curable paint or ink can be used. In this embod

25 iment a particular detailed and matching replica of the decorative template can be 

obtained. On the one side a highly accurate synchronous pore can be achieved in 

this way without providing further measures. Herein, a synchronous pore can in par

ticular be a pore or another structure, which spatially is located exactly there where it
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is displayed visually by a haptic texture matching with the optical decor features. In 

this embodiment this is essentially automatically the case, because the structural de

sign is created by the paint or ink. In addition, decorative templates, such as wood

based materials, often comprise a variation of the color impression not only along 

5 their width or length but also along their depth. Even this color impression or color 

gradient can be simulated particularly detailed in this embodiment, such that the 

overall appearance of the panel looks even more identical. Herein, a particularly rap

id solidification can be achieved especially when the paint or ink used is radiation 

curable, whereby the plurality of layers may be applied rapidly in succession, such 

10 that the entire process can be realized within a reduced time and thus is particularly 

cost-efficient.  

The term radiation curable paint in the sense of the invention means a binder and/or 

filler as well as color pigments containing composition which induced by electromag

15 netic radiation of a suitable wavelength, such as UV radiation or electron beams, can 

be at least partially polymerized.  

The term radiation curable ink in the sense of the invention means a composition es

sentially free of fillers and comprising color pigments, which induced by electromag

20 netic radiation of a suitable wavelength, such as UV radiation or electron beams, can 

be at least partially polymerized.  

Herein, the decorative layers each can be applied in a thickness in the range of 5 

pm to 10 pm.  

25 

In addition to a positive image with respect to the color and/or texture it can also be 

provided to apply a corresponding negative image of the decorative template. In de

tail, as is known, for example, from positive staining or negative staining of wood-
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based materials, by the use of digital data the color impression of a texture can be 

inverted, so that with respect to the color and in particular with respect to lighter and 

darker areas a negative is created. A similar effect, in addition to the color impres

sion, is possible for the applied structure, too, such that also with respect to the struc

5 tural design a negative can be realized. Such effects, too, can be integrated into a 

manufacturing process based on digital three-dimensional data without any problems 

and without lead-time or retrofitting.  

According to process step i) a protective layer can be applied on at least a portion of 

10 the decor. Such a layer for protecting the applied decor can in particular be applied in 

a subsequent process step as a wearing or top layer on top of the decorative layer, 

and in particular protects the decorative layer against wear or damage caused by dirt, 

moisture or mechanical impacts, such as abrasion. For example, it may be provided 

that the wearing and/or top layer is laid onto the printed carrier as a prefabricated 

15 overlay layer, such as based on melamine, and is bonded thereto by means of pres

sure and/or heat. Moreover, it may be preferred that for the formation of the wearing 

and/or top layer, too, a radiation curable composition, for example a radiation curable 

varnish such as an acrylic varnish, is applied. Herein, it may be provided that the 

wearing layer includes hard materials such as titanium nitride, titanium carbide, sili

20 con nitride, silicon carbide, boron carbide, tungsten carbide, tantalum carbide, alumi

na (corundum), zirconia or mixtures thereof, in order to increase the wear resistance 

of the layer. Herein, the coating can be applied, for example, by means of rollers, 

rubber rollers or by means of pouring devices.  

25 Furthermore, the top layer can initially be partially cured and subsequently a final 

coating with an urethane acrylate and a final curing step e.g. by use of a gallium 

emitter can be conducted.
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Moreover, the top and/or wearing layer can comprise means for reducing the static 

(electrostatic) charging of the finished laminate. For example, it may be provided that 

the top and/or wearing layer comprises compounds such as choline chloride. Herein, 

the antistatic agent may, for example, be included in the composition for forming the 

5 top and/or wearing layer at a concentration between 0,1 wt.-% and s 40,0 wt.-%, 

preferably between 1,0 wt.-% and s 30,0 wt.-%.  

Moreover, it can be provided according to process step j) that in the protective layer 

or in the wearing or top layer a texture, in particular a surface texture matching with 

10 the decor is produced by introducing pores. Herein, it may be provided that the carri

er plate already has a texture and an alignment of a printing tool for applying the de

cor with respect to the carrier plate is implemented depending on the texture of the 

carrier plate which is detected by means of optical methods. Herein, for aligning the 

printing tool and the carrier plate relative to each other it can be provided that a rela

15 tive movement between the printing tool and the carrier plate necessary for the 

alignment is implemented by shifting the carrier plate or by shifting the printing tool.  

Moreover, it can be provided that a texturing of the decorative panel is implemented 

subsequently to the application of the top and/or wearing layer. To this end it may be 

preferred to apply a settable composition as the top and/or wearing layer and a cur

20 ing process is done solely to the extent that only a partial curing of the top and/or 

wearing layer is achieved. In the thus partially cured layer by means of appropriate 

tools, such as a hard metal texture roller or a die, a desired surface texture is em

bossed. Herein, the embossing process is implemented in correspondence with the 

applied decor. In order to ensure a sufficient correspondence of the texture to be 

25 produced with the decor it may be provided that the carrier plate and the embossing 

tool are aligned relative to each other by corresponding relative movements. Subse

quently to the production of the desired texture within the partially cured top and/or
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wearing layer a further curing step is implemented with respect to the now textured 

top and/or wearing layer.  

In many cases it is provided that a surface texture matching with the decor is intro

5 duced within such a wearing and/or top layer. A surface texture matching with the 

decor means that the surface of the decorative panel has a haptically perceptual 

structure, which according to its shape and pattern corresponds to the applied decor 

in order to achieve a reproduction of a natural material as close to the original as 

possible even with respect to the haptic.  

10 

In addition, on the side opposite to the decor side a counteracting means may be 

applied. Herein, it is particularly preferred that the counteracting means is applied in 

a common calendering step with the paper or non-woven fabric on the decor side.  

15 Alternatively or additionally the edge regions of the panel can be textured or profiled 

particularly in order to provide in particular releasable connecting elements. In this 

regard, with a profiling in the sense of the invention it may be provided that by means 

of suitable cutting tools at least in a part of the edges of the decorative panel a deco

rative and/or functional profile is produced. Herein, a functional profile means, for ex

20 ample, the production of a groove and/or tongue profile within an edge in order to 

allow decorative panels to be connected to each other by means of the produced 

profiles. In particular with groove and/or tongue profiles elastic materials are advan

tageous because they allow to produce those kind of profiles, which are particularly 

easy to handle and are stable. Thus, in particular no additional materials are required 

25 to produce the connecting elements.  

The method described above enables an improved production of a wall panel or floor 

panel.
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In particular, the carrier material can be chosen arbitrarily and carrier materials can 

be used, which have particularly advantageous properties for the panel to be pro

duced. For example, particular high quality panels can be produced, which can satis

5 fy highest requirements with respect to appearance and stability. At the same time 

the production can be particularly effective and cost-efficient.  

The method for producing carrier applicable in the method for producing a wall and 

floor panel may be advantageous in particular in the context of the present method 

10 according to the invention for producing a wall and floor panels, since it allows for 

very high line speeds well in excess of the line speeds known from the prior art as a 

feed speed of the carrier or the conveyor means for the production of a panel. Here

in, in particular by use of a dual-belt press line speeds of up to 15 m/min can be 

achieved, wherein values of 6 m/min or more are possible even for materials which 

15 are problematic in this regard.  

Moreover, by means of the above-described two-stage compression process in par

ticular for panel carrier materials a very precise thickness can be achieved with thick

ness tolerances within a range of e.g. 0,1 mm or less. Thus, a carrier produced by 

20 the above-described method in addition to a particularly homogeneous composition 

further can comprise a particularly uniform thickness, so that a particularly defined 

and reproducible product and thus a particularly high quality can be obtained.  

Furthermore, it has been found that in particular by the above-described method very 

25 stable carriers can be produced, which can be further improved with respect to the 

stability.
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According to one embodiment a carrier based on a plastic or a wood plastic compo

site material (WPC) can be provided. For example, the carrier plate can be formed 

from a thermoplastic, elastomeric or duroplastic plastic material. In addition, recycling 

materials from said materials can be used in the context of the method according to 

5 the invention. Herein, preferred plate materials may be in particular thermoplastic 

plastic materials, such as polyvinyl chloride, polyolefins (for example polyethylene 

(PE), polypropylene (PP), polyamide (PA)), polyurethane (PU), polystyrene (PS), ac

rylonitrile-butadiene-styrene (ABS), polymethyl methacrylate (PMMA), polycarbonate 

(PC), polyethylene terephthalate (PET), polyetheretherketone (PEEK) or mixtures or 

10 copolymers thereof. Herein, irrespective of the base material of the carrier, for exam

ple, plasticizers may be provided which may be present in a range of > 0 wt.-% to s 

20 wt.-%, in particular < 10 wt.-%, preferably s 7 wt.-%, for example in a range of > 5 

wt.-% to s 10 wt.-%. A suitable plasticizer, for example, is a plasticizer available un

der the trade name "Dinsch" from the BASF company. Moreover, as a substitute for 

15 conventional plasticizers copolymers such as acrylates or methacrylates can be 

used.  

In particular thermoplastic plastic material offer the advantage that the products 

made from them can easily be recycled. It is also possible to use recycling materials 

20 from other sources. This enables a further reduction of the manufacturing costs.  

Such carriers are very elastic or springy, which allows a comfortable feeling when 

walking on them and also a suppression of noises occurring during walking on them 

compared to conventional materials, thus, an improved impact sound can be real

25 ized.  

In addition, the abovementioned carriers offer the advantage of a good water re

sistance, because they have a degree of swelling of 1% or less. This in a surprising
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way besides pure plastic carriers also applies to WPC materials, as will be explained 

in detail below.  

In a particularly advantageous manner the carrier material can comprise or consist of 

5 wood polymer materials (Wood Plastic Composite, WPC). Here, as an example 

wood and a polymer may be suitable, which can be present in a ratio of 40/60 to 

70/30, such as 50/50. As polymeric components polypropylene, polyethylene or a 

copolymer of the two abovementioned materials can be used. Such materials offer 

the advantage that they can be formed into a carrier in the above-described process 

10 already at low temperatures, such as in a range of 1800C to s 2000C, so that a par

ticularly effective process control, such as with exemplary line speeds in a range of 6 

m/min, is possible. For example, a WPC product with a 50/50 proportion of wood and 

polymer components with an exemplary product thickness of 4.1 mm is possible, 

which may allow for a particularly effective manufacturing process.  

15 

In addition, in this way very stable panels can be produced, which moreover have a 

high elasticity, which in particular can be advantageous for an effective and cost

efficient configuration of connecting elements at the edge region of the carrier and 

further with respect to an impact sound insulation. Furthermore, the abovementioned 

20 good water tolerance with a degree of swelling of less than 1% can be achieved in 

such WPC materials. Herein, WPC materials can comprise, for example, stabilizers 

and/or other additives which preferably may be present in the plastic portion.  

Furthermore, it may be particularly advantageous that the carrier material comprises 

25 or consists of a PVC-based material. Even such materials can be used in a particu

larly advantageous manner for high quality panels that can easily be used even in 

wet rooms. Furthermore, also PVC-based carrier materials may be useful for a par

ticularly effective manufacturing process, since here line speeds of 8 m/min for an
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exemplary product thickness of 4.1 mm may be possible, which could allow for a par

ticularly effective manufacturing process. Moreover, also such carriers have an ad

vantageous elasticity and water tolerance, which can lead to the abovementioned 

advantages.  

5 

Herein, in plastic-based panels as well as in WPC-based panels mineral fillers may 

be advantageous. Particularly suitable are talc or calcium carbonate (chalk), alumi

num oxide, silicagel, quartz powder, wood flour, gypsum. For example, chalk may be 

provided in a range of 30 wt.-% to s 70 wt.-%, wherein the fillers, in particular chalk 

10 can improve the slip of the carrier. They also can be colored in a known manner. In 

particular, it can be provided that the plate material comprises a flame retardant.  

According to a particularly preferred embodiment of the invention the carrier material 

consists of a mixture of a PE/PP block copolymer with wood. Herein, the proportion 

15 of the PE/PP block copolymer and the proportion of wood can range between 45 

wt.-% and s 55 wt.-%. Furthermore, the carrier material can comprise between 0 

wt.-% and 10 wt.-% of other additives such as flow agents, heat stabilizers or UV 

stabilizers. Here, the particle size of the wood is between > 0 pm and 600 pm with 

a preferred particle size distribution of D50  400 pm. In particular, the carrier material 

20 may comprise wood with a particle size distribution of D10  400 pm. The particle size 

distribution is based on the volumetric diameter and refers to the volume of the parti

cles. Particularly preferably the carrier material is provided as granular or pelletized 

pre-extruded mixture of a PE/PP block copolymer with wood particles with the speci

fied particle size distribution. Here, the granules and/or pellets can preferably have a 

25 particle size in the range of 400 pm to s 10 mm, preferably 600 pm to s 10 mm, in 

particular 800 pm to s 10mm.
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According to a further preferred embodiment of the invention the carrier material con

sists of a mixture of a PE/PP polymer blend with wood. Here, the proportion of PE/PP 

polymer blend as well as the proportion of wood can range between 45 wt.-% and s 

55 wt.-%. Furthermore, the carrier material can comprise between 0 wt.-% and 10 

5 wt.-% of other additives such as flow agents, heat stabilizers or UV stabilizers. Here, 

the particle size of the wood is between > 0 pm and 600 pm with a preferred parti

cle size distribution of D50  400 pm. In particular, the carrier material may comprise 

wood with a particle size distribution of D10  400 pm. The particle size distribution is 

based on the volumetric diameter and refers to the volume of the particles. Particular

10 ly preferably, the carrier material is provided as a granular or pelletized pre-extruded 

mixture of a PE/PP polymer blend with wood particles with the specified particle size 

distribution. Here, the granules and/or pellets can preferably have a particle size in 

the range of 400 pm to s 10 mm, preferably 600 pm to s 10 mm, in particular 

800 pm to s 10 mm.  

15 

In a further embodiment of the invention, the carrier material consists of a mixture of 

a PP-homopolymer with wood. The proportion of the PP homopolymer and the pro

portion of wood can range between 45 wt.-% and s 55 wt.-%. Furthermore, the car

rier material can comprise between 0 wt.-% and s 10 wt.-% of other additives, such 

20 as flow agents, heat stabilizers or UV stabilizers. Here, the particle size of the wood 

is between > 0 pm and 600 pm with a preferred particle size distribution of D50 

400 pm. In particular, the carrier material can comprise wood with a particle size dis

tribution of D10  400 pm. The particle size distribution is based on the volumetric di

ameter and refers to the volume of the particles. Particularly preferably the carrier 

25 material is provided as a granular or pelletized pre-extruded mixture of a PP homo

polymer with wood particles of the specified particle size distribution. The granules 

and/or pellets can preferably have a particle size in the range of 400 pm to s 10 

mm, preferably 600 pm to s 10 mm, in particular 800 pm to s 10 mm.



- 24 

In another embodiment of the invention, the carrier material consists of a mixture of a 

PVC polymer with chalk. Herein, the proportion of the PVC polymer and the propor

tion of chalk can range between 45 wt.-% and < 55 wt.-%. Furthermore, the carrier 

5 material can comprise between > 0 wt.-% and s 10 wt.-% of other additives, such as 

flow agents, heat stabilizers or UV stabilizers. The particle size of the chalk is be

tween > 0 pm and 600 pm with a preferred particle size distribution of D50  400pm.  

In particular, the carrier material may comprise chalk with a particle size distribution 

of D10  400 pm. The particle size distribution is based on the volumetric diameter 

10 and refers to the volume of the particles. Particularly preferably the carrier material is 

provided as a granular or pelletized pre-extruded mixture of a PVC polymer with 

chalk with the specified particle size distribution. The granules and/or pellets can 

preferably have a particle size in the range of 400 pm to s 10 mm, preferably 600 

pm to s 10 mm, in particular 800 pm to s 10mm.  

15 

In a further embodiment of the invention the carrier material consists of a mixture of 

PVC polymer with wood. Herein, the proportion of the PVC polymer and the propor

tion of the wood can range between 45 wt.-% and s 55 wt.-%. Furthermore, the 

carrier material can comprise between > 0 wt.-% and s10 wt.-% of other additives, 

20 such as flow agents, heat stabilizers or UV stabilizers. The particle size of the wood 

is between > 0 pm and 600 pm with a preferred particle size distribution of D50 

400 pm. In particular, the carrier material can comprise wood with a particle size dis

tribution of D10  400 pm. The particle size distribution is based on the volumetric di

ameter and refers to the volume of the particles. Particularly preferably the carrier 

25 material is provided as granular or pelletized pre-extruded mixture of a PVC polymer 

with wood particles of the specified particle size distribution. The granules and/or pel

lets can preferably have a particle size in the range of 400 pm to s 10 mm, prefera

bly 600 pm to s 10 mm, in particular 800 pm to s 10 mm.
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For determining the particle size distribution well-known methods such as laser dif

fractometry can be used, by means of which particle sizes in the range from a few 

nanometers up to several millimeters can be determined. Using this method also D50 

5 or D10 values can be determined, according to which 50% and 10%, respectively, of 

the measured particles are smaller than the specified value.  

According to a further embodiment, the pourable carrier material has a full width half 

maximum of the particle size in the range of 1.8 mm, in particular 2 mm, for ex

10 ample 2.3 mm, in particular 2.5 mm, wherein the upper limit in principle can be 

freely chosen, for example s 6 mm, such as s 4.5 mm, for example s 3 mm. For de

termining the particle sizes well-known methods such as laser diffractometry can be 

used by means of which particle sizes in the range from a few nanometers up to sev

eral millimeters can be determined. Full width half maximum, which is also known as 

15 FWHM (Full Width at Half Maximum) conventionally means in particular the differ

ence between the two argument values for which the function values have decreased 

to half of the maximum, i.e. in the corresponding graph the "width at half height".  

Surprisingly it has been found that a carrier material with such a relative inhomoge

20 neous particle size distribution can result in that melting of the carrier is significantly 

improved or homogenized. In detail, a complete melting of the carrier material can be 

accelerated by the use of a carrier material of this embodiment, such that the process 

can be made more economical. Moreover, it has surprisingly been found that in using 

a pourable carrier material in this embodiment according to the above-described 

25 treatment or production carriers can be provided which may comprise a particularly 

smooth and thus high-quality surface. For example, a ripple of the surface with a 

wave depth in a range of 20 - 40 pm can be achieved.
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Herein, the particle size distribution in this embodiment is in contrast to requirements 

often specified in the prior art, according to which no inhomogeneity of the particle 

sizes is allowed and it is rather desirable to use highly homogeneous pourable raw 

materials.  

5 

For example, such carrier materials can be provided by grinding or shredding raw 

material, which can be realized, for example, in a granulator. For example, a granula

tor with a screen of 6 mm can be used to provide a carrier material of this embodi

ment.  

10 

Herein, in particular carrier materials can be provided which have a particularly suita

ble fine grain content. For example, the proportion of fine grains can be in the range 

of > 0 wt.-% to s 50 wt.-%, for example 5 wt.-% to < 40 wt.-%, such as in the range 

of 10 wt.-% to < 30 wt.-%, determined by use of a screen with a mesh size of 2 

15 mm. In other words, the carrier materials may have particles with a size in a range of 

< 2 mm in one of the abovementioned ranges. Furthermore, besides a fine grain por

tion relative large particles can be provided in the carrier material. Such, it may be 

provided, for example, that a portion with a particle size in the range of 3 mm, for 

example, of 4 mm, is present in the carrier material in an amount of 30 wt.-%, for 

20 example 40 wt.-%. Thus, from the foregoing it is apparent that the full width half 

maximum of the particle size is relatively high due to a comparatively high inhomo

geneity of the particle sizes.  

Herein, as raw material for such a shredding process, for example, recycled materi

25 als can be used, as already indicated above. For example, wastrel of produced carri

er plates can be supplied as raw material to a prescribed shredding process and then 

be used as carrier material. In particular, by use of rejects of produced carrier plates 

the manufacturing process can be particularly economical. A further advantage is
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that such recycled material is already adapted to or satisfies the respective require

ments, such as with respect to the composition. Herein, it can be provided that the 

crushed material of the rejects admixed with the conventional carrier material in a 

certain proportion or is used exclusively.  

5 

Furthermore, for example, a carrier material can be used which has a particularly 

suitable melt flow index (Melt Flow Index MFI). The MFI value may, for example, be 

determined according to DIN 53 735 or ISO 1133. Particularly suitable values can be 

in the range of 7.0 g/10 min to 5 9.0 g/10 min. Here, the above values are deter

10 mined in accordance with the abovementioned standard, wherein as concrete meas

urement conditions 10 kg/1 900C, wherein a MFI value of 8.0 g/10 min to 5 9.0 g/10 

min, for example, 8.5 g/10 min may be advantageous, and 21.6 kg/1 900C, respec

tively, were used, wherein a MFI value of 7.5 g/1 0 min to 5 8.5 g/1 0 min, for exam

ple, 7.9 g/1 0 min may be advantageous, wherein the abovementioned values are not 

15 to be understood as limiting.  

According to another embodiment the carrier material may comprise hollow micro

spheres. This kind of additives can in particular cause that the density of the carrier 

and thus of the produced panel can be significantly reduced, such that a particularly 

20 simple and cost-effective transportation and also a very comfortable laying can be 

guaranteed. Herein, in particular by the insertion of hollow microspheres, a stability of 

the produced panel can be ensured which is not significantly reduced compared to a 

material without hollow microspheres. Thus, the stability is sufficient for most applica

tions. Herein, hollow microspheres can be understood in particular as structures, 

25 which have a hollow basis body and a size or a maximum diameter in the micrometer 

range. For example, usable hollow spheres may have a diameter in the range of 5 

pm to s 100 pm, such as 20 pm to s 50 pm. As a material of the hollow micro

spheres basically any material comes into consideration, such as glass or ceramic.
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Further, due to the weight plastics, such as the plastics used in the carrier material, 

such as PVC, PE or PP can be advantageous, wherein these optionally can be pre

vented from deforming during the manufacturing process by suitable additives.  

5 According to a further embodiment the belt-like conveyor means may be at least par

tially textured. By the use of textured conveyor means a carrier can be produced 

which is also textured and thus, for example, may comprise pores, which, for exam

ple, can reflect a natural product to be simulated. In this way any further texturing in 

the subsequent production process of the panel can be dispensed with, which can 

10 make the subsequent processing steps particularly simple, quick and cost-efficient. In 

addition, the texture or the pores in this embodiment can be realized in one step to

gether with the molding of the web-like carrier, such that a further processing step for 

forming the pores can be dispensed with. Furthermore, the formed texture, because 

it is already present in the carrier and thus in the core of the panel, can be particularly 

15 stable and durable even at extreme stresses. In addition to the production of a tex

ture, the conveyor belts can also have a defined roughness, since in this way venting 

during the molding of the carrier can be improved. Herein, for example, different sur

face roughnesses may be used for the upper and the lower belt, wherein the lower 

belt can have a greater roughness depth than the upper belt or belt-like conveyor 

20 means. For example, the lower belt and/or the upper belt can have a roughness 

depth in the range from 0 to s 25 pm.  

According to a further embodiment a sensor for verifying the placement of the carrier 

material between the two belt-like conveyor means can be provided. In particular, the 

25 sensor can detect the placement of the carrier material on the lower conveyor 

means. For example, a sensor in particular based on X-rays may be provided that 

verifies the basis weight of the coated material and thus the homogeneity of the de

posited material. Preferably, the sensor may include a feedback to the spreading
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units in order to be able to respond directly to a faulty deposition. Herein, the sensor 

can be shielded by respective protective plates in order to prevent unwanted leakage 

of X-rays. Moreover, a cooling system can be provided for protecting and increasing 

the lifetime of the sensor.  

5 

According to a further embodiment a fiber material may be incorporated into the car

rier. In particular, the fiber material can be incorporated into the carrier in process 

step b). In this embodiment therefore a fiber material, in particular a fiber material 

web can be wound onto a coil and unwound by an unwinding station for unwinding 

10 the fiber material and supplied between the two belt-like conveyor means in order to 

insert the fiber material. For example, in this embodiment a glass fiber mat can be 

used. In this embodiment a carrier with a particularly high strength or stability can be 

produced since the strength of the carrier can be increased significantly by means of 

the incorporated fiber material. Moreover, in this embodiment the carrier can be par

15 ticularly tailored, because, for example, by providing a plurality of spreading units, as 

explained above in detail, the carrier material, for example, can be adjusted above 

and below the mat or non-woven fabric as desired. Moreover, a solution which ena

bles an even better tailoring, can be realized by providing a plurality of fiber material 

webs, wherein the carrier material again may be varied or adjusted as desired.  

20 

According to a further embodiment a temperature gradient can be set in process step 

c). In particular, a temperature gradient can be set along a conveying direction of the 

carrier material. In this embodiment this process step enables a particularly high 

quality product and moreover a particularly high line speed. In detail, by using a tem

25 perature gradient along a conveying direction, for example, a particular rapid heating

up can be realized, which allows for a high line speed. This, for example, can be rea

lized by a relative higher temperature in a first or leading region in the direction of 

conveyance. Herein, moreover, a high temperature impact onto the carrier material
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can be prevented, which prevents damages and enables a particularly high quality.  

Moreover, a degassing during heating of the carrier material can be improved and 

accelerated, which in turn allows for a high line speed and also a particularly high 

stability and quality through the prevention of gas inclusions. This can in particular be 

5 facilitated by a temperature gradient in a direction perpendicular to the conveying 

direction. In the latter case, the region below the carrier material can in particular be 

heated to a higher temperature than the region above the carrier material. Here, for 

example, a temperature gradient in the range of 500C may be advantageous.  

10 According to a further embodiment process step c) may be carried out by use of two 

plate-shaped molding means. In this embodiment a particularly long processing time 

and molding of the carrier can be implemented even at high line speeds, which al

lows for a particularly defined molding of the carrier. In particular in this embodiment 

by means of a long contact time of the carrier material with the plate-shaped molding 

15 means, which can be correspondingly heatable, the carrier material can be heated 

easily to a desired and required temperature even at high line speeds. In addition, 

this embodiment also allows for the formation of temperature profiles in a particularly 

easy and effective way.  

20 According to a further embodiment process step d) may be performed by use of a S

roller. By using a S-roller as a compression unit a desired compression is possible in 

a defined way with simple and inexpensive means even at high line speeds. In order 

to be able to set the corresponding and depending on the desired result appropriate 

force the roller can be shiftable, for example, in the direction perpendicular to the 

25 passing carrier material. Herein, the S-roller may, for example, comprise only a single 

roller, which exerts a force only in combination with a counter-force generated by the 

belt tension of the conveyor means. Alternatively, one or a plurality of counter rollers 

may be provided, which apply the corresponding counter force. A S-roller in the
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sense of the invention is a roller, which is arranged such that the carrier passes it in a 

S-shaped path as is well known to those skilled in the art and is described in detail 

below with reference to the figures.  

5 According to a further embodiment in process step e) the carrier can be compressed 

by a factor of > 0% to s 7%, preferably > 0% to s 5%. Thus, in this embodiment in 

process step e) by means of a slight compression a particularly smooth surface can 

be obtained, since this process step can be substantially matched to the smoothing 

or setting of the surface quality. Thus, the entire set-up of the press, in particular of 

10 the dual-belt press, can be optimized to smoothing and no focus has to be laid on an 

excessive compression, such that even at high throughputs a particularly good sur

face appearance can be obtained.  

Regarding further technical features and advantages of the method it is hereby ex

15 plicitly referred to the description of the device, the wall or floor panel as well as to 

the figures.  

Moreover, the invention relates to an apparatus for producing a decorated wall or 

floor panel characterized in that the apparatus comprises means for performing a 

20 method configured as described above. With respect to the provision of correspond

ing means and their advantages it is explicitly referred to the description of the meth

od, the wall or floor panel as well as to the figures.  

Moreover, the invention relates to a wall or floor panel produced according to a 

25 method described above, wherein a plate-shaped carrier comprises a profile at least 

in an edge region. In profiling in the sense of the invention it is provided that by 

means of suitable cutting tools at least in a portion of the edges of the decorative 

panels a decorative and/or functional profile is produced. Herein, a functional profile,
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for example, means the formation of a groove and/or tongue profile at an edge in or

der to enable to connect decorative panels to each other by means of the formed 

profiles. A decorative profile in the sense of the invention, for example, is a chamfer 

formed at the edge region of the decorative panel, for example, in order to simulate a 

5 joint between two interconnected panels, such as for example in so-called wide 

planks.  

By partially profiling the decorative panel not all profiles to be provided in the finished 

panel are produced, but only part of the profiles, while other profiles are produced in 

10 a subsequent step. Thus, it may be provided, for example, that the decorative profile 

to be provided in a panel, such as a chamfer, is produced in one step, while the func

tional profile, e.g. groove/tongue, is produced in a subsequent step.  

By means of the application of the decor subsequently to the at least partially profil

15 ing of the carrier, for example, by means of the above-described methods, such as 

direct printing, abrasion or damage of the decor in the course of the profiling process 

can be avoided in an advantageous way. Thus, the decor also in the regions of the 

profile corresponds in detail the desired imitation, for example, of a natural material.  

20 In order to provide a particular detailed imitation even in the profiled regions the mas

ter used for the printing process can be distortion corrected in the region of the profile 

of the panel. Distortion correction in the sense of the invention means, for example, 

with respect to the exemplary case of application by means of a printing process, that 

the distortion of the printed image caused by the deviation of the profiling out of the 

25 surface plane of the carrier, for example, at a chamfer edge, is corrected by matching 

the master with the deviation. Herein, it may be provided, for example, that the cor

rection of the distortion is implemented by matching the pixel spacing, the pixel size 

and/or the ink application depending on the intended edge profile of the finished dec-
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orative panel. Herein, in case of printing by means of digital printing the print head 

can be driven depending on the distortion to be corrected, such that the print head, 

for example, is deflected beyond the profiled region and the ink discharge is adapted 

to the profile.  

5 

Here, it is e.g. possible that prior to the application of the decorative layer of the car

rier provided as a large plate, the joints (such as V-joints) to be provided in the final 

panel laminate, are milled into the carrier, on the thus profiled carrier at least the 

decorative layer is applied and subsequently the carrier is cut at least in the profiled 

10 areas. Herein, depending on the cutting method, such as sawing, laser or water jet 

cutting, it may be preferred that the required bleed allowance is taken into account in 

the produced profile.  

For example, the plate-shaped carrier can comprise a material which is based on a 

15 WPC material or a PVC material. With respect to the exact composition and the ad

vantages resulting therefrom we explicitly refer to the above description of the meth

od.  

Regarding further technical features and advantages of the wall or floor panel we 

20 hereby explicitly refer to the description of the method, the apparatus and to the fig

ures.  

The invention is explained in detail below with reference to the figures and an exem

plary embodiment.  

25 

Fig. 1 shows schematically an apparatus according to the invention for performing a 

part of the method according to the invention;
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Fig. 2 shows an exemplary S-roller for carrying out a process step of the method ac

cording to the invention; 

Fig. 3 shows a graph illustrating the full width half maximum of the particle sizes of a 

5 preferred pourable carrier material; and 

Fig. 4 shows a graph illustrating the full width half maximum of the particle sizes of a 

further preferred pourable carrier material.  

10 The apparatus of Fig. 1 is suitable for a method for producing a decorated wall or 

floor panel. With respect to Fig. 1 in particular processing stations for the following 

process steps will be described: 

a) providing a pourable carrier material, in particular a granulate material, 

15 b) placing the carrier material between two belt-like conveyor means, 

c) molding the carrier material under the influence of temperature, and 

forming a web-like carrier.  

d) compressing the carrier, 

e) treating the carrier material web under the influence of temperature and 

20 pressure using a dual-belt press, 

f) cooling the carrier.  

Subsequently to these process steps the method may comprise further process steps 

in order to obtain the finished wall or floor panel.  

25 

The apparatus 10 according to Fig. 1 comprises two revolving belt-like conveyor 

means 12, 14, which in particular are guided by guide rollers 16 such that a receiving 

space 18 is formed therebetween for receiving and processing a provided pourable,
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in particular granular carrier material 20, for example based on a plastic comprising 

e.g. PVC, or a wood plastic composite material comprising e.g. wood and PP, PE or 

a block copolymer comprising PP and PE. The conveyor means 12, 14 may at least 

partially be constructed of polytetrafluoroethylene, for example, be coated therewith.  

5 Furthermore, the conveyor means 12, 14 may at least partially, in particular at their 

side facing the receiving space 18, be roughened or textured. Furthermore, the con

veyor means 12, 14 can have a width in a range of about 1.5 m.  

With respect to the carrier 20 it may be particularly advantageous that it has a full 

10 width half maximum of the particle size in the range of 1.8 mm, for example 2 

mm, in particular 2.3 mm, for example 2.5 mm, and thus a relative high inhomo

geneity of the particle size. This is illustrated in Figures 3 and 4, in which curves A 

and A' each describe a particularly preferred carrier material 20 and curves B and B' 

each describe a carrier material 20 which is also basically suited according to the 

15 invention and has relative homogeneous particle size distribution. It can be seen that 

the carrier material 20 of the curves B and B' provided, for example, as an extruder 

granular material has a full width half maximum of about 1.2 (curve B) and 1.7 (curve 

B'), respectively, whereas the carrier material 20 of the curves A and A' produced, for 

example, by a granulator has a full width half maximum of about 2.3 (curve A) and 

20 2.7 (curve A'), respectively.  

In order to place the carrier material 20 between the belt-like conveyor means 12, 14 

or to place it within the receiving space 18 a discharge unit 22 is provided comprising 

one or a plurality of discharge heads 24 by means of which the carrier material 20 

25 can be placed on the lower conveyor means 14. Herein, the discharge heads 24 may 

comprise a hopper 25 which applies the carrier material 20 onto corresponding 

spreading rollers 26, whereupon the carrier 20 can be scattered onto the lower con

veyor means 14.
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In order to ensure a homogeneous application of the carrier material 20 onto the low

er conveyor means 14, a sensor for verifying the placement of the carrier material 20 

can be provided between two belt-like conveyor means 12, 14. The sensor can in 

5 particular be coupled to the discharge unit 22 in order to correct directly a potentially 

inaccurate filling of the receiving space 18.  

In order to enable a particularly homogeneous distribution of the carrier material 20 

moreover vibrators may be provided. These can, for example, act on the lower con

10 veyor means 14 and, for example, be disposed beneath the lower conveyor means 

14 so that the carrier material 20 is dispersed finely.  

In order to prevent unwanted contamination and damage of subsequent processing 

stations further a sensor for detecting metals may be provided which is able to detect 

15 unintentionally inserted metals.  

Furthermore, a device for supplying a fiber material into the receiving space 18 and 

thus into the carrier can be provided. For example, the fiber material can be config

ured web-like and can be unwound from a coil. In this case, the fiber material can be 

20 located, for example, between two discharge heads 24 in order to be able to apply 

different materials above and below the fiber material. Thus, the fiber material can be 

supplied, for example, in such a way that above and a below the fiber material a de

sired amount of carrier material 20 is provided.  

25 In the conveying direction of the conveyor means 12, 14 which is indicated by the 

arrow 13, moreover a molding unit 28 is provided which is configured to mold the car

rier material 20 under the influence of temperature or heat for melting the carrier ma

terial 20 while forming a web-like carrier 36. To this end, the molding unit 28, for ex-
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ample, can comprise two plate-like molding means 30, 32, which can be heatable by 

a heater 34, for example by means of a thermal oil. Thereby, the carrier material 20 

can be heated until depending, for example, on the melting point of the carrier mate

rial 20 or a portion thereof, it reaches a temperature of exemplarily and depending 

5 on the material used, such as PVC or WPU material, 1800C to 2000C. To this 

end, the molding unit 28 or the molding means 30, 32 can be heated, for example, to 

a temperature of up to 2500C. Herein, one or, if it is intended to set a temperature 

gradient, a plurality of independently adjustable heating sections may be provided.  

For example, the entire molding means 30, 32 which, for example, may have a length 

10 of several meters, or only a part thereof can be heatable.  

Furthermore, the molding unit 28 can in particular have a parallel gap which can be 

formed by the plate-like molding means 30, 32. However, an inlet mouth can be pro

vided at the inlet by providing a conical shape in order to allow an improved entry of 

15 the carrier material 20. Herein, the load acting on the carrier material 20 can be in a 

range from > 0 kg/M 2 to s 1 kg/M 2 . Herein, in particular a uniform pressurization with

out providing a pressure profile or a pressure gradient can be provided.  

Fig. 1 further shows that the lower molding means 32 is longer than the upper mold

20 ing means 30 and further commences upstream of the upper one. Thus it can be as

sured that a processing takes place only when the carrier material 20 is already 

melted or at least partially melted or at least partially softened. This enables a par

ticularly defined molding process to be implemented.  

25 In the further course in the conveying direction of the conveyor units 12, 14 the web

like carrier 36 is guided through a pressing means 38. The pressing means 38 may 

for example comprise a S-roll, which is shown in detail in Fig. 2. Herein, the S-roll 

can be shiftable substantially perpendicular to the surface of the carrier 36 and thus
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to the moving direction of the carrier 36, as indicated by the arrow 58, so that desired 

pressures can particularly advantageously be adjusted. Furthermore, the pressing 

means 38 can, for example, exert a pressure onto the carrier 36 in the range of 1 

kg/M 2 to s 3 kg/M 2 . Herein, the S-roller includes a main roller 60, which acts on the 

5 web-like carrier 36. Under certain circumstances, the belt tension may be sufficient 

as a counter pressure, however, it is preferred that at least one counter-pressure 

roller 62 is provided. For a suitable guiding of the web-like carrier 36 moreover two 

pairs of calender rollers 64 and, optionally, guide rollers 66 may be provided, which 

may also provide for a suitable belt tension. Fig. 2 shows that the web-like carrier 36 

10 is guided around the guide rollers 66 and the main roller 60 in a dual S-shape, which 

kind of guide leads to the term S-roller. In detail, the main roller 60 may be wrapped 

by the web-like carrier 36 in a range of about 50% or more. The temperature of the 

carrier 36 at the entry into the pressing means 28 in particular corresponds to the 

temperature prevailing at the exit of the molding unit 28.  

15 
Then the carrier 36 is guided from the pressing means 38 to a further pressing 

means 40. In order to compensate for a possible heat loss of the carrier 36 or in or

der to further heat the carrier 36 intentionally a further heater 42, such as an IR heat

er, can be provided between the pressing means 38, 40.  

20 

Returning to the pressing means 40 it can advantageously be a dual-belt press, 

which may in particular comprise steel belts 44, 46, wherein the belts 44, 46 of the 

dual-belt press may be guided by guide rollers 48, 50. The guide rollers 48, 50 may 

be heated e.g. by means of a thermal oil heater and/or the rollers on the same side of 

25 the gap can be spaced from each other in a distance of 1 m to s 2 m, for example, 

1.5 m, wherein the belts 44, 46 may have a width in a range of about 1.5 m. Accord

ing to Fig. 1 the carrier 20 which is located between the conveyor means 12, 14 is 

guided between the guide rollers 48, 50 and thus between the belts 44, 46, in particu-
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lar steel belts. On the side of the belts 44, 46 opposite to the carrier 36 respectively 

pressing means and/or heaters 52, 54 are provided. These are adapted to heat as 

well as slightly compress the conveyor means 12, 14 and thus the carrier 36. For this 

purpose an air-heating can be provided and a plurality of rollers, which can allow for 

5 an intermittent pressing. Herein, a temperature in a range of up to 2500C can act on 

the carrier 36. For example, the temperature can be in the range of 250C to s 350C 

above the melting temperature or softening temperature of the carrier material or a 

part thereof. Furthermore, the pressure acting on the carrier 36 can be such that the 

carrier 36 is compressed in process step e) by a factor of s 7.5%, preferably s 5%, 

10 for example in a range of 0,1 mm to 5 0.2 mm. Herein, the pressing means and/or 

the heaters 52, 54 can occupy substantially the entire region between the guide roll

ers 48, 50 or only just a limited area along the conveying direction. After passing 

through the pressing means 40, the carrier may have a temperature in a range of 

about 1900C.  

15 

Herein, the pressing means 40 can have a variable pressure profile, such as starting 

with 6 mm and ending with 4.1 mm or advantageously be configured as an isochoric 

press.  

20 According to Fig. 1 a cooling means 56 adapted to cool down the carrier to a temper

ature for example in the range of s 350C is disposed downstream of the pressing 

means 40 in the conveying direction. Herein, the cooling means 56, for example, can 

be based on water cooling and include several cooling zones to allow for a defined 

cooling using precisely controllable cooling programs. The length of the cooling zone 

25 can correspond to the effective length of the pressing means 40. Downstream of the 

cooling device 56 another cooling belt can be provided.
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After these steps the carrier, which may have a final thickness in a range of 3 mm 

to s 5 mm, for example 4.1 mm, can immediately further processed or stored, e.g. as 

a web-like carrier 36 or as an already cut plate-shaped carrier.  

5 At this point in the method according to the invention the further process steps follow: 

g) optionally applying a decor subsurface onto at least a portion of the car

rier 36, 

h) applying a decor simulating a decoration template onto at least a por

10 tion of the carrier 36, 

i) applying a protective layer onto at least a portion of the decor, 

j) optionally texturing the protective layer, and 

k) optionally treating the carrier 36 for inducing an electrostatic discharge 

prior to any one of the abovementioned process steps.  

15 

Reference symbols: 

10 apparatus 
12 belt-like conveyor means 

20 13 arrow 
14 belt-like conveyor means 
16 guide roller 
18 receiving space 
20 carrier material 

25 22 discharge unit 
24 discharge head 
25 funnel 
26 spreading roller 
28 molding unit 

30 30 molding means 
32 molding means 
34 heater 
36 web-like carrier 
38 pressing means
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40 pressing means 
44 steel belts 
46 steel belts 
48 guide roller 

5 50 guide roller 
52 heater 
54 heater 
56 cooling means 
58 arrow 

10 60 main roller 
62 counter pressure roller 
64 calender roller 
66 guide roller 

15
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CLAIMS 

1. Method for producing a decorated wall or floor panel, comprising the process 

steps of: 

5 a) providing a pourable carrier material (20), in particular a granu

late material; 

b) placing the carrier material (20) between two belt-like conveyor 

means (12, 14); 

c) molding the carrier material (20) under the influence of tempera

10 ture while forming a web-like carrier (36); 

d) compressing the carrier (36); 

e) treating the carrier (36) under the influence of temperature and 

pressure by use of a dual-belt press; 

f) cooling the carrier (36); 

15 g) optionally applying a decor subsurface onto at least a portion of 

the carrier (36); 

h) applying a decor simulating a decorative template onto at least a 

portion of the carrier (36); 

i) applying a protective layer onto at least a portion of the decor; 

20 j) optionally texturing the protective layer for producing pores 

and/or the edge region of the carrier for forming connecting ele

ments; and 

k) optionally treating the carrier (36) for inducing an electrostatic 

discharge prior to any one of the above process steps.  

25 

2. Method according to claim 1, characterized in that a carrier material (20) 

based on a plastic material or a wood plastic composite material is provided.



-43 

3. Method according to claim 2, characterized in that a carrier material (20) 

based on a WPC material comprising wood and polyethylene, wood and poly

propylene or wood and a copolymer of polyethylene and polypropylene is pro

vided.  

5 

4. Method according to claim 2, characterized in that a carrier material (20) 

based on a PVC material is provided.  

5. Method according to any one of the preceding claims, characterized in that the 

10 carrier material comprises wood and/or chalk having a particle size between 

0 and s 600 pm and a particle size distribution of D50  400 pm, preferably a 

particle size distribution of D10  400pm.  

6. Method according to any one of the preceding claims, characterized in that the 

15 carrier material (20) comprises hollow microspheres.  

7. Method according to any one of the preceding claims, characterized in that the 

pourable carrier material has a full width half maximum of the particle size in a 

range of 1.8 mm, in particular 2.0 mm.  

20 

8. Method according to any one of the preceding claims, characterized in that a 

fiber material, in particular a fiber material web, is incorporated into the carrier 

(36).  

25 9. Method according to any one of the preceding claims, characterized in that a 

temperature gradient is set in process step c).
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10. Method according to any one of the preceding claims, characterized in that 

process step d) is carried out by use of a S-roll.  

11. Method according to any one of the preceding claims, characterized in that the 

5 carrier is compressed in process step e) by a factor of s 7%, preferably s 5%.  

12. Apparatus for producing a decorated wall or floor panel, characterized in that 

the apparatus comprises means for performing a method according to any one 

of claims 1 to 11.  

10 

13. Wall or floor panel, produced according to a method according to any one of 

claims 1 to 11, wherein a plate-shaped carrier (36) at least in an edge region 

comprises a profile, in particular as a connection element.  

15 14. Wall or floor panel according to claim 13, characterized in that the plate

shaped carrier (36) comprises a material that is based on a WPC material or a 

PVC material.  

15. Wall or floor panel according claim 13 or 14, characterized in that the plate

20 shaped carrier comprises wood and/or chalk particles having a particle size 

between 0 and s 600 pm and a particle size distribution of D50  400 pm, 

preferably a particle size distribution of D10 400 pm.
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