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(57) ABSTRACT

The present invention relates to a method for edge coating
a substrate, in particular a plate-shaped substrate, in addition
to a system or a plant for carrying out the method. The
invention also relates to a plate-shaped substrate obtained
according to said method and to uses thereof.
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EDGE COATING OF SUBSTRATES,
ESPECIALLY PLATE-SHAPED SUBSTRATES

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This application is a National Stage filing of Inter-
national Application PCT/EP 2022/062926 (WO 2023/
274613) filed May 12, 2022, entitled “EDGE COATING OF
SUBSTRATES, ESPECIALLY PLATE-SHAPED SUB-
STRATES” claiming priority to: DE 10 2021 117 136.9 filed
Jul. 2, 2021, DE 10 2021 120 894.7 filed Aug. 11, 2021, and
DE 10 2021 122 622.8 filed Sep. 1, 2021.

[0002] The subject application claims priority to DE 10
2021 117 136.9, DE 10 2021 120 894.7, DE 10 2021 122
622.8 and PCT/EP 2022/062926 and incorporates all by
reference herein, in their entirety.

BACKGROUND OF THE INVENTION

[0003] The present invention relates to the technical field
of plastics or adhesive technology and, in particular, to the
field of edge coating of, in particular, plate-shaped (material)
substrates, such as, for example, plate-shaped wooden or
furniture parts, in particular in the form of worktops for
kitchens or the like.

[0004] In this context, the present invention relates in
particular to a method for edge coating (synonymously also
referred to as narrow-side coating or narrow-surface coat-
ing) of a substrate, in particular a plate-shaped substrate
(synonymously also referred to as a material substrate),
based on a heat-adhesive (synonymously also referred to as
hot-adhesive) thermoplastic strand, wherein the method
comprises applying a special printing to the thermoplastic
plastic strand or edge coating. As will be further explained
below, the plastic strand in the context of the present
invention may in particular be configured or present as a
plastic profile strand (synonymously also referred to as a
plastic profile) or as a plastic film (synonymously also
referred to as a plastic film).

[0005] The present invention equally relates to a system
(synonymously also referred to as a plant) which is in
particular suitable for carrying out the method for edge
coating according to the invention or is configured for this
purpose.

[0006] Furthermore, the present invention also relates to
the plate-shaped substrate obtainable according to the
method according to the invention, having a thermoplastic
plastic strand applied to or fixed to at least one edge of the
substrate, or an edge coating relating thereto, in particular
wherein the plastic strand or the edge coating is provided
with a printing. In this context, the present invention also
relates to a corresponding plate-shaped substrate as such.
[0007] Furthermore, the present invention also relates to
the use of a thermoplastic plastic strand for configuring a
special edge coating or in the method according to the
present invention.

[0008] In the producing or cutting to size of, in particular,
plate-shaped materials, such as wood, chipboard or the like,
which are used in particular in the furniture industry, for
example for or as (writing) tables, shelves, decorative ele-
ments, (kitchen) worktops or the like, open or unsealed
edges often result which, on the one hand, are visually
unattractive and, on the other hand, are disadvantageous
with regard to the durability or resistance of the underlying
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materials, for example with regard to the influence of
moisture or the like. These edges limit or form in particular
the narrow side or surface of the material and are therefore
also generally referred to as narrow edges or narrow sides of
the plate-shaped material in particular.

[0009] In the state of the art, there is a great need to seal
or coat edges in order to increase both their optical proper-
ties and their durability or stress resistance. For this purpose,
prefabricated or conventional edge bands are often used in
the prior art, which are applied to the edge, in particular
narrow side or narrow edge, using an adhesive, wherein the
underlying in particular plate-shaped material acts as sub-
strate or in particular plate-shaped substrate for the edge
bands to be applied by means of bonding.

[0010] However, the methods known for bonding conven-
tional edgebands are generally relatively costly and are
associated with an increased material requirement or con-
sumption, wherein, in addition, an optical adaptation or
optical compatibility of the edgeband with respect to the
appearance, in particular the decor, of the underlying mate-
rial can sometimes only be realized to a limited extent or not
at all. In addition, based on prefabricated edgebands, sub-
sequent optical adaptation is generally not possible or, at
best, can only be realized with great effort.

[0011] In the prior art, prefabricated edge bands are thus
generally glued typically to plate-shaped substrates, such as
a chipboard, MDF panel or the like, for sealing edges
(narrow sides, narrow surfaces), such as can be used for
tables, cabinets, shelves, (kitchen) worktops, decorative
elements, or the like. In this process, a conventional edge
tape (e.g., made of PVC, ABS, PP, PMMA, PET, melamine,
wood or aluminum or the like) is bonded to the narrow side
or narrow surface of the substrate with an adhesive. Usually,
in the prior art, conventional edge bands or edge bands to be
fixed with the use of an adhesive are applied to the narrow
sides or narrow surfaces of plate-shaped substrates in so-
called throughfeed machines, such as edge (band) process-
ing machines, with the aid of edge (band) gluing units. In
this case, it is generally intended to apply a hot melt
adhesive, also known as a “hot melt”, to the narrow surface
or narrow side immediately before the edgeband is
approached or applied.

[0012] The application of conventional edgebands in con-
tinuous machines with hotmelt adhesive immediately before
the edgeband is started up is basically an established method
that is also suitable for producing large quantities. Never-
theless, these methods have a number of disadvantages. For
example, an additional adhesive is absolutely necessary, and
this may also be in relatively large quantities, so that the
resulting adhesive joint between the edgeband and the
substrate or carrier material is clearly visible and is often not
or cannot be designed satisfactorily from an aesthetic point
of view. Furthermore, the use of the adhesive in large
quantities when the edgeband is subsequently pressed
against the workpiece sometimes causes adhesive to ooze
out of the glue line, which leads to soiling of both the
workpiece and the processing machine. To prevent this, the
workpiece must be treated with release agents before the
start of the process, which is time-consuming and costly.
[0013] In addition, such methods are not very flexible,
since these methods are only economical if large quantities
of material coated with edgebands are produced directly, so
that even from this point of view, individual design is only
possible to a limited extent. In particular, in this context a
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ready-made static pattern is applied, and the end customer
cannot obtain personalized designs, in particular in small
quantities.

[0014] Due to the previously described disadvantages of
this method, alternative ways of applying edgebands to
narrow surfaces of plate-shaped workpieces have been
sought for some time. Other methods in the prior art attempt
to avoid the disadvantages described above, for example by
providing edge bands precoated with adhesive, which allow
subsequent application to the narrow surface at a flexible
time after adhesive application.

[0015] Various methods are known in the prior art for
producing edgebands precoated with adhesive. Although
such methods lead to an improvement with respect to the
previously mentioned disadvantages and in particular enable
more flexible process operation, they are nevertheless some-
times unsatisfactory in many respects.

[0016] One possibility for producing precoated edgebands
is coextrusion. In this process, thermoplastic edgebands are
produced with a subsequently activatable plastic or adhesive
layer, i.e., the producing of the edgeband on the one hand
and the admission of plastic or adhesive on the other take
place simultaneously, so to speak. Using coextrusion, poly-
mers with a high molecular weight can also be processed,
resulting in stable adhesive compounds. However, coextru-
sion processes require high investment in terms of produc-
tion equipment since this always has to be individually
adapted to the process in question. Consequently, such
methods are only economical for large batches; the produc-
tion of individual configurations, which are not sold in large
quantities, is also not economical with this method, wherein
in this context also only a limited selection of predetermined
samples is available.

[0017] In addition, such methods are also sometimes dis-
advantageous from a technical point of view, since in
coextrusion processes the direct compound of thermoplastic
edgeband and plastic or adhesive layer must take place
without the use of a bonding agent. Due to the lack of an
adhesion promoter layer, adequate adhesion can conse-
quently only be achieved between similar or mutually com-
patible materials.

[0018] Owverall, there is thus only a limited selection of
materials or a limited selection of material combinations that
can be used for the production of precoated edgebands.
However, the stability or quality of the adhesive bond is
sometimes unsatisfactory. The general disadvantages of
coextrusion processes described above are also not over-
come, and due to the relatively thick adhesive layer that is
often present, targeted and efficient reactivation of the
adhesive is only possible to a limited extent.

[0019] Plastic edgebands produced by coextrusion are
known, for example, from EP 1 163 864 A1, DE 102006 021
171 Al and WO 2009/026977 Al.

[0020] In addition to producing coated edgebands using
coextrusion, it is also possible to coat edgebands with a
hotmelt adhesive or hotmelt in so-called offline processes. In
these methods, the edgeband is first produced as such and
only later coated with a subsequently activatable adhesive,
for example by a contract coater or a manufacturer of
furniture parts. Such offline processes offer a certain overall
flexibility with regard to the edgeband materials to be coated
and, due to the cost-effective process operation, also permit
the finishing of small batches or quantities. However, such
methods can be associated with serious disadvantages: It is
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particularly problematic that the use of polymers with high
molecular weights and low melt indices is not possible, since
the high temperatures required for this cannot be achieved in
offline operation. Although the edgebandings can be coated
much more cost-effectively in such offline processes, the
resulting adhesive bonds are often inferior to the edgeband-
ings produced using coextrusion in terms of their service
properties.

[0021] The melting of the adhesive layer required for
subsequent attachment of the edgeband to a material, both of
edgebands produced by coextrusion and of postcoated edge-
bands, is often associated with only a weakly developed or
poorly controllable energy transfer to the adhesive, so that
heating is relatively protracted or unspecific. In addition, in
particular due to the poor controllability, the edgeband itself
is typically also heated. However, this is detrimental to the
quality of the edgeband, since heating the edgeband can lead
to material damage, which in turn results in edgeband
materials being limited to insensitive materials.

[0022] In addition, the state of the art described above is
associated with further problems: Firstly, furniture manu-
facturers must always store a sufficient quantity of edge-
band, which can lead to logistical problems. Secondly, the
edge band cannot be individually adapted to the respective
edge structure in terms of its (surface) structure and appear-
ance, because it is a prefabricated material that cannot be
readily deformed or optically modified. In this context, it is
also possible, in particular, that the required quantity of
edgebanding in a desired design is not available or, alterna-
tively, that too large a quantity of a particular design is
stored, wherein specific storage conditions must additionally
be observed so as not to adversely affect the material quality.
The methods used in the prior art thus sometimes also
require very elaborate and early planning or logistics on the
part of the furniture manufacturers.

[0023] In particular, supply chains must be precisely
adhered to in order to prevent delays in producing the end
products. Above all, the producing of the substrate or
material and the provision of the specific edgeband must be
precisely coordinated in terms of time and space.

[0024] In addition, high production and transport costs are
incurred because the edgebands are typically not produced
by the furniture manufacturer itself. Added to this is the
in-house transport from the storage location to the according
edge processing or edge banding machines. Subsequently,
excess edgebanding or offcuts must either be transported
back to the warehouse or disposed of, wherein in particular
the disposal of offcuts is uneconomical and inefficient.

BRIEF SUMMARY OF THE INVENTION

[0025] Against this technical background, the object of the
present invention is therefore to provide a method for edge
coating which at least largely avoids the disadvantages of the
prior art described above or is at least capable of mitigating
them.

[0026] In particular, it is also an object of the present
invention to provide a method for edge coating which
comprises a high degree of flexibility.

[0027] In particular, the present invention is intended to
provide a method by means of which an individual optical
configuration of the resulting seal or edge coating is made
possible, also with respect to an optical adaptation or com-
patibility to the underlying material part or substrate. In
particular, individual adaptation should also be possible
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within the scope of the process operation itself. In particular,
an individual optical configuration or appearance of the edge
coating is also to be made possible. In particular, the method
is intended to enable a high and individual optical adapt-
ability of the optical design of the coating also with respect
to the underlying appearance or appearance of the substrate
itself (surface decor), for example with respect to (kitchen)
worktops or the like.

[0028] Furthermore, it is a further object of the present
invention to provide a method for edge coating which is
economical and economic, in particular a method in which
the amount of raw material required as well as the amount
of waste are reduced.

[0029] It is also an object of the present invention to
provide a method for edge coating by which both transport
costs and storage costs can be reduced overall, in particular
also of intermediate products.

[0030] Moreover, a further object of the present invention
is also to provide corresponding plate-shaped substrates, the
narrow edge or narrow side of which is comprised of a
permanent sealing or (edge) coating which comprises a high
resistance or stressability to mechanical stress or environ-
mental influences, such as moisture, UV light or the like.
[0031] The object underlying the present invention is
solved—according to a first aspect of the present inven-
tion—by the method according to the invention for edge
coating (narrow side coating, narrow surface coating) of a
plate-shaped substrate (material substrate). Further, advan-
tageous configurations of the method according to the inven-
tion are similarly provided.

[0032] Further subject-matter of the present invention—
according to a second aspect of the present invention—is the
system (plant) according to the invention, which is designed
in particular for carrying out the method according to the
invention or for carrying out a method for edge coating,
Further, advantageous configurations of the system accord-
ing to the invention are disclosed.

[0033] Again, further subject-matter of the present inven-
tion—according to a third aspect of the invention—is the
plate-shaped substrate (material substrate), which is config-
ured in particular as a preferably plate-shaped wooden or
furniture part, wherein the plate-shaped substrate is obtain-
able or obtained according to the method according to the
invention, as well as also the plate-shaped substrate as such
relating thereto, which relate to the plate-shaped substrate
according to the invention. Further, advantageous configu-
rations of the substrate according to the invention are
described.

[0034] Still another subject-matter of the present inven-
tion—according to a fourth aspect of the invention—is the
use of a heat-adhesive thermoplastic plastic strand for edge
coating a plate-shaped substrate in particular, relating to this
use.

[0035] A further subject-matter of the present invention—
according to a fifth aspect of the invention—is furthermore
the further use of a heat-adhesive (hot-melt) thermoplastic
plastic strand for edge coating of a plate-shaped substrate in
particular, relating to this use. Further, advantageous con-
figurations of this use according to the invention are dis-
closed.

[0036] It goes without saying that in the following descrip-
tion of the present invention, such configurations, embodi-
ments, advantages, examples, or the like which are set forth
below—for the purpose of avoiding unnecessary repeti-
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tion—only with respect to a single aspect of the invention,
naturally also apply accordingly with respect to the remain-
ing aspects of the invention, without the need for express
mention in this regard.

[0037] Furthermore, it goes without saying that in the
following statements of values, numbers and ranges, the
corresponding statements of values, numbers and ranges are
not to be understood in a limiting manner; it goes without
saying for the person skilled in the art that, depending on the
individual case or the application, deviations from the stated
ranges or statements can be made without leaving the scope
of the present invention.

[0038] In addition, it applies that all values or parameters
or the like mentioned in the following can in principle be
determined or determined with standardized or explicitly
stated determination methods or otherwise with determina-
tion or measurement methods familiar to the person skilled
in the art in this field. Unless otherwise stated, the under-
lying values or parameters are determined under standard
conditions (i.e., in particular at a temperature of 20° C.
and/or at a pressure of 1,013.25 hPa or 1.01325 bar).
[0039] In addition, it should be noted that in the case of all
the relative or percentage, in particular weight-related, quan-
titative data listed below, these data are to be selected or
combined by the person skilled in the art within the scope of
the present invention in such a way that in total—if neces-
sary including further components or ingredients, in particu-
lar as defined below—always 100% or 100 wt. % results.
However, this is self-evident for the person skilled in the art.
[0040] With this proviso made, the present invention will
be described and explained in more detail below, also on the
basis of drawings or figure representations representing
preferred embodiments or embodiment examples.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] FIG. 1A provides a schematic representation of a
process sequence according to the invention for edge coating
according to a first embodiment.

[0042] FIG. 1B provides a schematic representation of a
process sequence according to the invention for edge coating
according to a further embodiment according to the inven-
tion.

[0043] FIG. 2A provides a schematic representation of the
arrangement of various apparatuses for providing a system
(plant) according to the invention in accordance with an
embodiment according to the invention.

[0044] FIG. 2B provides a schematic representation of the
arrangement of various apparatuses for providing a system
(plant) according to the invention in accordance with a
further embodiment according to the invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0045] Thus, the subject-matter of the present invention—
according to a first aspect of the present invention—is the
method for edge coating (narrow side coating, narrow sur-
face coating) of an in particular plate-shaped substrate
(material substrate), preferably a plate-shaped wood and/or
furniture part, in particular method for applying an edge
coating to at least one edge (narrow side, narrow surface) of
a plate-shaped substrate, preferably a plate-shaped wood
and/or furniture part, wherein the method comprises the
following method steps:
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[0046] (a) producing a heat-adhesive (hot-adhesive)
thermoplastic plastic strand, in particular plastic profile
strand (plastic profile) or plastic film (plastic film),
preferably in the form of an edge band, preferably using
extrusion,

[0047] (b) applying and/or fixing, preferably applying
and materially bonding and/or permanently fixing, the
thermoplastic plastic strand, in particular plastic profile
strand or plastic film, to the in particular plate-shaped
substrate, in particular to at least one edge (narrow side,
narrow surface) of the plate-shaped substrate, in par-
ticular in such a way that an edge coating (narrow side
coating, narrow surface coating) of the in particular
plate-shaped substrate results and/or that a composite
of'the in particular plate-shaped substrate with the edge
coating applied and/or fixed thereto results,

[0048] (c) applying a printing onto the thermoplastic
plastic strand, in particular plastic profile strand or
plastic film, and/or onto the edge coating.

[0049] Within the scope of the present invention, a method
for edge coating is provided which allows a high degree of
flexibility both in terms of design and production and which
is economically feasible overall. Most importantly, both the
amount of raw material required, and transportation and
storage costs are significantly reduced.

[0050] In the context of the present invention, the term
“narrow side” or “narrow surface” or “edge” refers in
particular to a front side of the in particular plate-shaped
substrate or material substrate. For example, with reference
to the state of use or application of the resulting product, for
example a kitchen or worktop, this may be the front edge of
the material substrate facing the user, as it were.

[0051] In the context of the present invention, the term
“flat side” or “flat surface” of the in particular plate-shaped
substrate or material substrate refers in particular to the
larger side or surface of the substrate in terms of area. For
example, in the state of application or use, this can to a
certain extent be the upper side of the substrate, which in the
case of, for example, worktops or kitchen tops equally
represents the working area or the working side and which
can generally comprise a decoration or a decorative coating,
which can in principle also apply to the underside.

[0052] The method according to the invention allows a
particularly high degree of flexibility and individual adap-
tation with regard to the design of the edge coating; in
particular, any design can be printed, as it were, on the
surface of the plastic strand, so that product manufacturers,
for example furniture manufacturers, are not bound by offers
from an edge band manufacturer. In this context, the design
or the optical configuration of the printing can be specified
or set, as it were, on site or immediately prior to the printing
process and in the method itself, wherein further optical
adaptation to the underlying substrate can also be realized.

[0053] In the context of the present invention, it is even
possible for the design of the narrow side to be printed on to
be adapted exactly to the design of the panel. In this context,
for example, the design of the panel can be optically
detected or scanned, and the printing is adapted exactly to
the design, so that a particularly optically high-quality
overall product is produced.

[0054] Furthermore, when using the method according to
the invention, the production of the overall product, in
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particular a piece of furniture, is not bound by time restric-
tions due to availability, ordering and delivery of the edge-
band.

[0055] Furthermore, according to the invention, a large
number of different thicknesses and widths of edge coatings
can be produced with the same equipment or system. Also,
the material substrates or wood and furniture parts to be
coated are essentially not bound to specific dimensions.

[0056] Overall, the method according to the invention
results in particularly economical production of the corre-
sponding material substrates or furniture parts. In particular,
the production of conventional edgebands is not required,
which also saves a considerable amount of raw materials, for
example with regard to extrudates or the like of conventional
edgebands. In addition, for example, no primer and no
release agent required for producing conventional edge-
bands is necessary. Furthermore, the method according to
the invention produces at least substantially no offcuts which
would subsequently have to be disposed of unused. In
addition, the costs of the prior production of the edgebands
as well as the transport of these edgebands from the respec-
tive producer to the furniture producers as well as the
transport from the warehouses to the plants are also elimi-
nated. Furthermore, the method according to the invention
also eliminates storage costs, which are often incurred in the
prior art for prefabricated conventional edgebands. Overall,
the present invention makes a significant economic and
ecological contribution by conserving resources.

[0057] Within the scope of the method according to the
invention, a plate-shaped substrate, in particular a plate-
shaped wooden or furniture part, equipped with a thermo-
plastic plastic strand, in particular in the form of an edge
coating based thereon on its narrow side or narrow surface,
is thus provided, wherein a special printing is applied onto
this thermoplastic plastic strand, or the edge coating based
thereon. In the context of the present invention, this is done
in particular in such a way that, as will also be indicated in
detail below, the thermoplastic plastic strand provided with
the printing or the edge coating relating thereto represents
the sole or exclusive coating or sealing of the narrow side or
narrow surface of the underlying substrate and thus, as it
were, the sole coating or delimitation of the narrow side or
surface of the substrate, with the omission of a conventional
edge band.

[0058] Due to the omission of a conventional edge band,
there is also no joint between the substrate and the outer
boundary in the method according to the invention for the
coated material substrate, since the thermoplastic plastic
strand itself configures, so to speak, the only coating or
boundary of the narrow side. This leads to further improved
material properties also in terms of durability and appear-
ance.

[0059] The method according to the invention is also
characterized by a high degree of modularity of the under-
lying method steps, wherein the order or sequence of the
method steps can also be varied or individually adapted to
the underlying requirements. Moreover, in accordance with
the invention, it is in particular also the case that, with regard
to the modularity of the method according to the invention,
the respective steps can be carried out in joint or separately
from each other process operations or process spaces,
wherein in this respect continuous or discontinuous process
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operation is also possible. For this reason, too, the method
according to the invention can be tailor-made with a high
degree of variability.

[0060] Against this background, it is possible to proceed
in particular as follows according to the invention:

[0061] Thus, on the one hand, it may be provided that
the method, in particular the overall operation of the
method steps (a), (b) and (c), is carried out at least
substantially continuously and/or uninterruptedly and/
or with at least substantially uninterrupted process
operation and/or with at least substantially uninter-
rupted process operation.

[0062] In particular, method steps (a), (b) and (c) are
carried out spatially coherently and/or temporally
coherently, in particular spatially coherently and tem-
porally coherently.

[0063] In particular, the method steps (a), (b) and (c)
can be carried out in a joint process operation and/or in
a joint process section (system section) or system line
and/or in a joint process space (system space), in
particular as an in-line method or in-line process.

[0064] In this context, in particular, continuous or unin-
terrupted method or process operation can be carried
out or realized, as previously indicated.

[0065] On the other hand, according to the invention, it
can also be the case that the method, in particular the
overall operation of the method steps (a), (b) and (c), is
carried out discontinuously and/or not without inter-
ruption. For example, after applying or fixing the
thermoplastic plastic strand onto the plate-shaped sub-
strate in particular, an interruption of the method can be
performed, for example for storage or further transport
of the coated plate-shaped substrate for the purpose of
applying the print, wherein in this context the method
can also be performed in process sections or process
spaces separately from each other.

[0066] Furthermore, it may be provided in particular
that the method steps (a), (b) and (c), in particular the
method steps (b) and (c), are carried out at least in part
spatially separated from each other and/or temporally
separated from each other, in particular spatially sepa-
rated from each other and temporally separated from
each other.

[0067] In particular, the method steps (a), (b) and (c), in
particular the method steps (b) and (c), are carried out
at least in part in from each other separate process
operations and/or in from each other separate process
spaces (system spaces).

[0068] In particular, the method according to the inven-
tion can also be carried out as an off-line method or
off-line process.

[0069] With regard to the above explanations, the method
steps can be carried out in the order of (sequence of) (a), (b),
(c) or (a), (c), (b) (cf. also the following explanations). The
previously stated overall operation of the method steps can
thus comprise different sequences with respect to the con-
crete sequence of the method steps (a), (b) and (c), respec-
tively.

[0070] In the context of the present invention, it may
furthermore be as follows:

[0071] On the one hand, the method steps (a) and (b)
can be carried out at least substantially in direct suc-
cession and/or at least substantially directly transition-
ing into one another and/or without carrying out inter-
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mediate steps. Thus, according to the invention, it may
be provided in particular that the production on the one
hand and the applying and/or fixing of the thermoplas-
tic plastic strand on the other hand are transitioned
directly into one another and thus carried out to a
certain extent simultaneously or jointly, in particular
wherein a joint apparatus for production and for apply-
ing or fixing on the other hand can also be used for this
purpose, as described below. In this way, the thermo-
plastic plastic strand can be applied on the substrate or
fixed in place immediately after or during the produc-
ing process, as it were.

[0072] According to the invention, it can also be pro-
vided that the method steps (a) and (b) are carried out
spatially separate from each other or temporally sepa-
rate from each other, in particular spatially separate
from each other and temporally separate from each
other.

[0073] In particular, method steps (a) and (b) can be
carried out in process operations and/or process lines
(system line) separate from each other and/or in process
spaces (system spaces) separate from each other.

[0074] As indicated in detail below, the thermoplastic
plastic strand can, for example, be applied in an inter-
mediate step (a') carried out between the method steps
(a) and (b), followed by (c), or between (a) and (c),
followed by (b), after it has been produced, on a
substrate which is separate and distinct from the work-
piece or substrate, optionally followed by printing, and
subsequently applied or fixed on the in particular
plate-shaped substrate, for example after storage or
transport of the thermoplastic plastic strand produced
for further processing.

[0075] Furthermore, the method according to the inven-
tion can also be performed as follows:

[0076] Thus, the method steps (b) and (c) can be carried
out at least substantially in direct succession and/or at
least substantially directly transitioning into each other
and/or without carrying out intermediate steps.

[0077] In this respect, it may be provided in particular
that in a joint process operation and/or in a joint process
section or system line and/or in a joint process space
(system space) the following can be carried out.

[0078] On the other hand, it is also possible to carry out
method steps (b) and (c) spatially separate from each
other and/or temporally separate from each other, in
particular spatially separate from each other and tem-
porally separate from each other.

[0079] In particular, method steps (b) and (c) can be
carried out in process operations separately from each
other and/or in process spaces (system spaces) separate
from each other.

[0080] Thus, after applying and fixing the thermoplastic
plastic strand on the in particular plate-shaped sub-
strate, the method can be interrupted, for example for
the purpose of storing the already coated substrate or
for the purpose of transporting it for subsequent appli-
cation of the printing in another process operation or in
a process operation separate therefrom. On the other
hand, the thermoplastic plastic strand that is first pro-
duced and applied to a substrate can also be printed and
subsequently applied to the substrate or fixed thereto,
for example, in another process chamber or in a sepa-
rate process operation.
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[0081] With regard to the above explanations, the method
steps can be carried out in the order of (b) and (c) or (¢) and
(b) (cf. also the following explanations).

[0082] According to a preferred embodiment of the inven-
tion, the method can be carried out in the order of method
steps (a), (b) and (¢). In particular, the method can be carried
out in the following order of: Method step (a), then method
step (b), then method step (¢). According to the invention, it
can thus be provided in particular that method step (a) is
carried out at first, followed by method step (b), again
followed by method step (c). With the aforementioned
sequence of method steps, particularly good results are
obtained, in particular also with regard to the optical prop-
erties of the resulting products.

[0083] According to a further embodiment of the inven-
tion, on the other hand, it may also be provided that the
method is carried out in the order of method steps (a), (¢) and
(b). In this respect, the method can in particular be carried
out in the following order of: Method step (a), then method
step (c), then method step (b). According to the invention, it
can thus be provided that method step (a) is carried out first,
followed by method step (c), again followed by method step
(b). Thus, in accordance with the invention, it may in
particular be the case that method step (c) is carried out
before method step (b) and/or after method step (a).
[0084] In accordance with the invention, it is in particular
the case that the thermoplastic resin strand and/or the
material of the thermoplastic resin strand comprises or
consists of at least one plastic polymer, in particular adhe-
sive polymer, preferably heat-adhesive (hot melt) thermo-
plastic resin polymer, preferably heat-adhesive (hot melt)
adhesive polymer. By the specific use of such a plastic
polymer, defined properties are also achieved for the ther-
moplastic plastic strand based thereon during its producing
and further processing. In particular, the underlying material
can be converted into a flowable or heat-adhesive state by
heating or can consist thereof. Thus, on the one hand, a
defined producing of the plastic strand and, on the other
hand, an optimized applying or fixing of the plastic strand on
the substrate is ensured, since optimized material properties
are present in this respect, which lead to a uniform discharge
during the producing and to a firm and permanent fixing on
the substrate. For preferred configurations of the plastic
polymer, reference can also be made to the following
explanations.

[0085] In particular, the following should be mentioned
with respect to method step (a) or (b):

[0086] According to the invention, it is provided in par-
ticular that, in particular in method step (a), the thermoplas-
tic plastic strand or the material of the thermoplastic plastic
strand, in particular the plastic polymer, in particular as
defined below, of the thermoplastic plastic strand, is present
in a moldable and/or flowable and/or heat-adhesive state or
is converted into such a state. This can be done in particular
using heat application (heating), preferably to a temperature
above the softening range and/or softening point of the
thermoplastic plastic strand and/or the (starting) material
used for the thermoplastic plastic strand, in particular plastic
polymer. This also ensures a high degree of uniformity with
regard to the shaping of the plastic strand during its pro-
ducing and further improved properties when applying or
fixing it on the substrate or carrier. The heating can be
carried out, for example, using in particular electrical heat-
ing devices or the like.
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[0087] In addition, in particular in method step (a), the
producing of the thermoplastic plastic strand can be effected
or carried out using at least one producing apparatus (A). In
this respect, the thermoplastic plastic strand can be produced
or discharged from the producing apparatus (A) at least
substantially uniformly or with at least substantially uniform
or at least substantially constant speed (production speed), in
particular using nozzle extrusion, preferably slot nozzle
extrusion.

[0088] In general, according to the invention, in particular
in method step (a), the producing of the heat-adhesive
thermoplastic plastic strand can be carried out using nozzle
(s), in particular nozzle extrusion, preferably slot nozzle
extrusion. In contrast, it can also be provided according to
the invention that, in particular in method step (a), the
producing of the heat-adhesive thermoplastic plastic strand
is carried out by means of rollers and/or roller discharge.
According to the invention, in particular in method step (a),
the producing of the heat-adhesive thermoplastic plastic
strand can be carried out using nozzle(s), in particular nozzle
extrusion, preferably slot nozzle extrusion, or using rolls
and/or roll discharge. According to the invention, however,
it is preferred with respect to method step (a) that the
producing is carried out by extrusion, in particular slot
nozzle extrusion, preferably slot nozzle extrusion.

[0089] The thermoplastic plastic strand can be produced,
in particular in method step (a), at a speed (production
speed) in the range from 1 m/min to 300 m/min, in particular
in the range from 10 m/min to 200 m/min, preferably in the
range from 20 m/min to 100 m/min. In principle, according
to the invention, a generation speed of more than 100 m/min
can also be present, for example in the range from more than
100 m/min to 300 m/min.

[0090] In accordance with the invention, it may be pro-
vided in particular that the thermoplastic plastic strand,
preferably in method step (a) and/or in method step (b), is
configured or is present at least substantially in the form of
a strand, in particular with a longitudinal extent that is
greater than the vertical extent.

[0091] According to an embodiment of the invention, it
may be provided that the thermoplastic plastic strand, in
particular the profiled plastic strand, preferably in method
step (a) and/or in method step (b), is configured and/or is
present as a three-dimensional structure (formation, body),
in particular as a profile. In particular, the plastic profile
strand can be a three-dimensional structure (formation,
body), in particular as a profile. In general, it may in this
context in particular be such that the plastic strand config-
ured as a plastic profile strand comprises a relatively large
thickness, in particular in the sense of a three-dimensional
body, or a larger thickness compared to the configuration as
a plastic film. According to the invention, it is thereby
provided for the plastic profile strand in particular that both
the surface and/or side facing the substrate in the attached or
fixed state and the surface and/or side facing away from the
substrate are configured to be at least substantially flat
and/or at least substantially planar (in particular with respect
to the attached or extended state of the plastic strand). In
principle, however, even if this is less preferred according to
the invention, in particular the surface and/or side of the
plastic profile strand facing away from the substrate in the
attached or fixed state can comprise a curved and/or bead-
shaped and/or arcuate (segment)-shaped and/or circular
(section)-shaped profile or a shape in this respect.
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[0092] According to a further embodiment of the inven-
tion, however, it may also be provided that the thermoplastic
plastic strand, in particular the plastic film, preferably in
method step (a) and/or in method step (b), is configured
and/or present as a two-dimensional and/or quasi-two-di-
mensional structure (formation, body), in particular as a film
(foil). In general, it may in this context in particular be that
the plastic strand configured as a plastic film comprises a
relatively small thickness, in particular in the manner of a
two-dimensional or quasi-two-dimensional configuration, or
a smaller thickness in comparison with the configuration as
a plastic profile strand. In accordance with the invention, it
is thereby provided in particular that both the surface and/or
side facing the substrate in the attached or fixed state and the
surface and/or side facing away from the substrate are
configured to be at least substantially flat and/or at least
substantially planar (in particular with respect to the flatly
extended or stretched state of the plastic strand).

[0093] Furthermore, the following can be stated with
respect to method step (b):

[0094] Thus, in particular in method step (b), it may be
provided that the thermoplastic plastic strand is applied or
fixed in the formable and/or flowable and/or heat-adhesive
(hot-adhesive) state on the in particular plate-shaped sub-
strate, in particular on at least one edge of the plate-shaped
substrate, preferably at a temperature above the softening
range and/or softening point of the thermoplastic plastic
strand and/or of the feature of the thermoplastic plastic
strand, in particular plastic polymer.

[0095] In this context, it can be in particular such that, in
the context of or in particular after the applying or after the
fixing on the substrate, cooling takes place in order to
solidity the plastic strand or to obtain the edge coating in this
respect.

[0096] In addition, in particular in method step (b), the
thermoplastic plastic strand can be applied and/or fixed at
least substantially over the entire surface and/or at least
substantially without interruption and/or at least substan-
tially homogeneously and/or with uniform thickness on the
in particular plate-shaped substrate, in particular on the at
least one edge of the plate-shaped substrate. In this way, a
particularly effective and durable sealing is achieved with, at
the same time, a good appearance of the underlying narrow
side or narrow surface of the plate-shaped substrate. In
addition, this reduces the need for post-processing.

[0097] In accordance with the invention, it can in particu-
lar be provided that, in particular in method step (b), the at
least one edge (narrow side) of the plate-shaped substrate is
coated with the thermoplastic plastic strand along its entire
height and/or its entire length, preferably at least substan-
tially completely and/or over the entire surface.

[0098] According to the invention, it may be provided in
particular that, in particular in method step (b), the thermo-
plastic plastic strand is applied or fixed on the in particular
plate-shaped substrate, in particular on the edge of the
plate-shaped substrate, by means of guiding the substrate
along and/or past at least one application and/or fixing
apparatus (B).

[0099] In addition, in particular in method step (b), the
substrate can be guided along and/or past the application
and/or fixing apparatus (B), with a uniform and/or linear
and/or unidirectional movement. The applying and/or fixing
apparatus (B) can in particular be configured as a combined
producing and applying and/or fixing apparatus, in particular
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wherein the producing of the heat-adhesive thermoplastic
plastic strand and the applying and/or fixing are carried out
in the combined producing and/or applying and/or fixing
apparatus, in particular wherein the method steps (a) and (b)
are carried out at least substantially in direct succession or
in a joint manner.

[0100] In principle, however, it is also possible within the
scope of the present invention for the substrate to be fixed
and the corresponding apparatuses to be guided along or past
the substrate, even if this is less preferred in the present case.

[0101] According to the invention, it can also be the case
that, in particular in method step (b) and/or in particular in
the course of and/or after the applying or fixing of the
thermoplastic plastic strand, shaping (synonymously also
referred to as formatting or formatting), in particular further
shaping (further formatting or further formatting), of the
thermoplastic plastic strand takes place.

[0102] The term “shaping” (synonymously also referred to
as formatting or formatting), as used in the context of the
present invention, is to be understood very broadly. In
particular, shaping refers to a (further) shaping of the physi-
cal form or to a (further) physical configuration of the
thermoplastic plastic strand or of the resulting edge coating.
In this context, the shaping or formatting can in particular be
accompanied by a (further) mechanical processing and/or a
(further) mechanical shaping in particular of the thermo-
plastic plastic strand, for example with regard to a (further)
setting or standardization, for example, of the thickness
and/or the height (width) and/or a (further) surface and/or
edge processing or the like of the thermoplastic plastic
strand. In this way, a further optimized physical configura-
tion of the thermoplastic plastic strand can be realized for
providing a corresponding edge coating, in particular with
further improved sealing properties and optical properties
(homogeneous appearance). In particular, this can result in
further improved adaptation to the underlying substrate.

[0103] In particular, method step (b) of the method accord-
ing to the invention can thus be designed as follows:
[0104] (b) applying and/or fixing, preferably applying
and material bonding and/or permanently fixing, the
thermoplastic plastic strand, in particular plastic profile
strand or plastic film, to the in particular plate-shaped
substrate, in particular to at least one edge of the
plate-shaped substrate, in particular in such a way, in
particular on at least one edge of the plate-shaped
substrate, in particular in such a way that an edge
coating of the in particular plate-shaped substrate
results and/or that a bond of the in particular plate-
shaped substrate with the edge coating applied thereto
and/or fixed thereto results, in particular wherein dur-
ing and/or after the application and/or fixing a shaping
in particular a further shaping of the thermoplastic
plastic strand takes place and/or is carried out.

[0105] Thus, in accordance with this aspect, the present
invention also relates in particular to the method for edge
coating a substrate, in particular a plate-shaped substrate,
preferably a plate-shaped wood and/or furniture part, in
particular to a method for applying an edge coating onto at
least one edge of a plate-shaped substrate, preferably a
plate-shaped wood and/or furniture part,

wherein the method comprises the following method steps:

[0106] (a) producing a heat-adhesive (hot-adhesive)
thermoplastic plastic strand, in particular plastic profile
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strand (plastic profile) or plastic film (plastic film),
preferably in the form of an edge band, preferably using
extrusion,

[0107] (b) applying and/or fixing, preferably applying
and material bonding and/or permanently fixing the
thermoplastic plastic strand, in particular plastic profile
strand or plastic film, to the in particular plate-shaped
substrate, in particular to at least one edge of the
plate-shaped substrate, in particular in such a way, in
particular on at least one edge of the plate-shaped
substrate, in particular in such a way that an edge
coating of the in particular plate-shaped substrate
results and/or that a bond of the in particular plate-
shaped substrate with the edge coating applied thereto
and/or fixed thereto results, in particular wherein dur-
ing and/or after the application and/or fixing a shaping
in particular a further shaping of the thermoplastic
plastic strand takes place and/or is carried out,

[0108] (c) applying a printing onto the thermoplastic
plastic strand, in particular plastic profile strand or
plastic film, and/or onto the edge coating.

[0109] In addition, method step (b) of the method accord-
ing to the invention can in particular also be designed as
follows:

[0110] (b) applying and/or fixing, preferably applying
and material bonding and/or permanently fixing, the
thermoplastic plastic strand, in particular plastic profile
strand or plastic film, on the in particular plate-shaped
substrate, in particular on at least one edge of the
plate-shaped substrate, optionally under and/or fol-
lowed by shaping of the thermoplastic plastic strand, in
particular in such a way that an edge coating of the in
particular plate-shaped substrate results and/or that a
bond of the in particular plate-shaped substrate with the
edge coating applied thereto and/or fixed and optionally
shaped results.

[0111] Consequently, according to this aspect, the present
invention relates in particular also to the method for edge
coating a particularly plate-shaped substrate, preferably a
plate-shaped wood and/or furniture part, in particular to
methods for applying an edge coating onto at least one edge
of a plate-shaped substrate, preferably a plate-shaped wood
and/or furniture part,

wherein the method comprises the following method steps:

[0112] (a) producing a heat-adhesive (hot-adhesive)
thermoplastic plastic strand, in particular plastic profile
strand (plastic profile) or plastic film (plastic film),
preferably in the form of an edge band, preferably using
extrusion,

[0113] (b) applying and/or fixing, preferably applying
and material bonding and/or permanently fixing, the
thermoplastic plastic strand, in particular plastic profile
strand or plastic film, on the in particular plate-shaped
substrate, in particular on at least one edge of the
plate-shaped substrate, optionally under and/or fol-
lowed by shaping of the thermoplastic plastic strand, in
particular in such a way that an edge coating of the in
particular plate-shaped substrate results and/or that a
bond of the in particular plate-shaped substrate with the
edge coating applied thereto and/or fixed and optionally
shaped results.

[0114] (c) applying a printing onto the thermoplastic
plastic strand, in particular plastic profile strand or
plastic film, and/or onto the edge coating.
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[0115] According to the invention, in particular in method
step (b), the applying and/or fixing on the in particular
plate-shaped substrate, in particular on the edge (narrow
side) of the plate-shaped substrate, or the (further) shaping
can be effected or carried out by means of nozzle applica-
tion, preferably slot nozzle application, roller application,
scraper, spraying, calendering, printing processes, in par-
ticular by means of nozzle application or extrusion and/or
roller application, preferably nozzle application, preferably
slot nozzle application.

[0116] Thus, in particular, nozzle application devices, in
particular slot nozzle application devices, roller application
devices, scraper application devices, spray application
devices, calender application devices or printing devices can
be used in particular with respect to the aforementioned
apparatus (B).

[0117] In this context, the apparatus (B) can also serve to
(further) format the thermoplastic plastic strand. In this
respect, the apparatus (B) can thus be configured as an
application and/or fixing and/or shaping apparatus, so to
speak. In contrast, however, a separate shaping device can
also be used (which can then be arranged in particular
downstream and/or downstream in the process direction
from the apparatus (B)), in particular with regard to further
shaping of the thermoplastic plastic strand.

[0118] As previously indicated, according to the inven-
tion, in particular in method step (b), the applying or fixing
of the thermoplastic plastic strand on the in particular
plate-shaped substrate, in particular on the at least one edge
of the plate-shaped substrate, and/or the shaping, in particu-
lar the further shaping, can be effected directly and/or
immediately and/or without carrying out intermediate steps
and/or without intermediate layers, i.e. the plastic strand is
applied or fixed or formatted during its producing or imme-
diately thereafter. This is associated with the advantage that
the thermoplastic plastic strand is already in a flowable or
heat-adhesive state and does not have to be heated again.
[0119] According to the invention, in accordance with a
particularly preferred embodiment, it is in particular the case
that, in particular in method step (b), the applying and/or
fixing of the thermoplastic plastic strand on the in particular
plate-shaped substrate, in particular on the at least one edge
of the plate-shaped substrate, is carried out without addi-
tional adhesive or without an additional adhesive layer. In
the context of the present invention, this is made possible in
particular by the fact that the thermoplastic plastic strand or
the edge coating relating thereto itself acts as an adhesive
and thus comprises bonding and sealing properties at the
same time. According to the invention, the applying or fixing
of the thermoplastic plastic strand is thus effected substan-
tially or exclusively by the inherent heat-adhesiveness or
inherent hot-adhesiveness of the thermoplastic plastic strand
or of the materials used for this purpose, wherein, moreover,
the use of conventional edge tapes can be dispensed with.
[0120] Inthis context, it is provided in accordance with the
invention in particular that, in particular in method step (b),
the thermoplastic plastic strand is fixed on the in particular
plate-shaped substrate, in particular on the at least one edge
of the plate-shaped substrate, preferably exclusively as a
result of and/or by the inherent (heat) tackiness of the
thermoplastic plastic strand.

[0121] In principle, a mechanical pretreatment of the sub-
strate, in particular of the edge of the substrate, can be
effected prior to application or fixing and/or prior to pro-
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ducing the thermoplastic plastic strand, in particular to the
effect that a smoothing of the edge surface or the like is
carried out. For example, if a very smooth edge is present,
a targeted roughening of the edge surface can also be
effected before application or fixing.

[0122] Furthermore, according to a first embodiment, it
may be in accordance with the invention, in particular before
applying and/or fixing the thermoplastic plastic strand, that
the plate-shaped substrate (for example if it is made of
plastic), in particular the edge of the plate-shaped substrate,
is provided with at least one adhesion promoter (primer)
and/or is subjected to a pre- and/or surface treatment and/or
activation, preferably using corona or plasma treatment.
This can ensure improved adhesion of the thermoplastic
plastic strand on the edge of the substrate. According to this
embodiment, it may in particular be the case that at least the
edge of the plate-shaped substrate and/or the plate-shaped
substrate as such is formed from or consists of plastic.
[0123] On the other hand, according to a further embodi-
ment, it can also be provided that in method step (b) the
applying and/or fixing of the thermoplastic plastic strand on
the in particular plate-shaped substrate, in particular on the
at least one edge (narrow side) of the plate-shaped substrate,
without use of an adhesion promoter (primer) and/or without
pretreatment and/or surface treatment and/or activation of
the plate-shaped substrate, in particular without use of an
adhesion promoter for the edge of the plate-shaped substrate,
and/or without pretreatment of the thermoplastic plastic
strand, in particular without pretreatment of the side and/or
surface of the thermoplastic plastic strand to be applied on
the substrate, is effected and/or is carried out, respectively,
without pretreatment of the side and/or surface of the
thermoplastic plastic strand to be applied on the substrate, in
particular without pretreatment of the side and/or surface of
the thermoplastic plastic strand to be applied on the sub-
strate, in particular without pretreatment of the side and/or
surface of the thermoplastic plastic strand to be applied on
the substrate. is carried out. This is accompanied by a
corresponding further simplification of the method accord-
ing to the invention, in particular for the case of particularly
effective heat- or heat-adhesive materials for the thermo-
plastic plastic strand.

[0124] According to the invention, in particular in method
step (b), the applying and/or fixing of the thermoplastic
plastic strand can be effected at a speed (applying or fixing
speed) in the range from 1 m/min to 300 m/min, in particular
in the range from 10 m/min to 200 m/min, preferably in the
range from 20 m/min to 100 m/min. In principle, according
to the invention, an applying or fixing speed of more than
100 m/min can also be present, for example in the range
from more than 100 m/min to 300 m/min. The applying or
fixing speed can correspond to or be synchronized with the
producing speed mentioned above for method step (a), in
particular according to the case that the producing and the
applying or fixing are carried out in immediate succession or
within the framework of continuous process control.
[0125] In general it can be, in particular in method step (b),
that the thermoplastic plastic strand is applied in an amount
in the range of 50 g/m” to 1,500 g/m?, in particular in the
range of 100 g/m? to 1,200 g/m?, preferably in the range of
150 g/m? to 1,000 g/m>, preferably in the range from 200
g/m? to 800 g/m?, in particular preferably in the range from
250 g/m? to 800 g/m?, based on the dry weight of the
thermoplastic strand, is applied and/or fixed to the in par-
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ticular plate-shaped substrate, in particular on the edge of the
plate-shaped substrate. Using the above-mentioned quanti-
ties, a sufficiently thick edge coating can be ensured, and this
at the same time with a high homogeneity of the formed
edge coating.

[0126] According to the invention, in particular in method
step (b), the thermoplastic plastic strand can be applied
and/or fixed with a thickness in the range from 0.05 mm to
3 mm, in particular in the range from 0.075 mm to 2 mm,
preferably in the range from 0.1 mm to 1.5 mm, more
preferably in the range from 0.15 mm to 1.25 mm, even
more preferably in the range from 0.175 mm to 1 mm, most
preferably in the range from 0.2 mm to 0.9 mm, further
preferably in the range from 0.25 mm to 0.8 mm, on the in
particular plate-shaped substrate, in particular on the at least
one edge of the plate-shaped substrate.

[0127] In this context, the thermoplastic plastic strand or
the edge coating can comprise a thickness in the range from
0.05 mm to 3 mm, in particular in the range from 0.075 mm
to 2 mm, preferably in the range from 0.1 mm to 1.5 mm,
preferably in the range from 0.15 mm to 1.25 mm, more
preferably in the range from 0.175 mm to 1 mm, most
preferably in the range from 0.2 mm to 0.9 mm, further
preferably in the range from 0.25 mm to 0.8 mm. In this
respect, it can also be provided according to the present
invention that, in particular in method step (a), the thermo-
plastic plastic strand is produced with the aforementioned
thicknesses.

[0128] Within the scope of the present invention, it is
particularly provided that, in particular in method step (b),
the thermoplastic plastic strand applied and/or fixed on the
in particular plate-shaped substrate is converted into a
non-flowable or solid (solidified) or at least partially cured
state, in particular by cooling, preferably by cooling on
temperatures below the softening range or softening point of
the thermoplastic plastic strand or of the material of the
thermoplastic plastic strand, in particular plastic polymer. In
this way, the edge coating can be obtained or configured, in
particular wherein the edge coating is comprised in a non-
flowable or solid (solidified) or at least partially cured state.
By this means, a permanent and durable or resistant sealing
of the edge (narrow side, narrow surface) of the substrate
can be provided.

[0129] Thus, according to the invention, it may be pro-
vided in particular that, in particular in method step (b),
cooling of the thermoplastic plastic strand applied and/or
fixed on the in particular plate-shaped substrate is carried
out, in particular to a temperature below the softening range
and/or softening point of the thermoplastic plastic strand
and/or of the material of the thermoplastic plastic strand, in
particular plastic polymer, or in particular to configure
and/or obtain the edge coating in a non-flowable and/or solid
(solidified) and/or at least partially cured form. According to
cooling devices can be used for this purpose, such as
(cooling) blowers or the like.

[0130] The curing of the applied and/or fixed thermoplas-
tic plastic strand or edge coating can be initiated and/or
accelerated after it has been applied and/or fixed, for
example by radiation, UV and/or heat influence. Appropriate
apparatuses, such as UV lamps or the like, can also be used
for this purpose.

[0131] According to a first embodiment according to the
invention, it is provided in particular that the thermoplastic
plastic strand produced in method step (a) is applied and/or



US 2024/0239001 Al

fixed on the in particular plate-shaped substrate, in particular
on the edge (narrow side) of the plate-shaped substrate, at
least substantially immediately following its producing and/
or at least substantially immediately following method step
(a) in method step (b). As previously stated, method steps (a)
and (b) can be combined or carried out as a joint method
step.

[0132] In this context, applying the thermoplastic plastic
strand can in particular take effect in the moldable and/or
flowable and/or heat-adhesive state.

[0133] However, according to a further configuration of
the method according to the invention which is alternative to
the embodiment mentioned above, it can also be provided
that, in particular after method step (a), preferably at least
substantially immediately after method step (a), and/or in
particular before method step (b) and/or before method step
(c), at least one intermediate step, in particular at least one
intermediate step according to method step (a'), is carried
out.

[0134] In this context, the method according to the inven-
tion can be carried out in the order of (sequence of) method
steps (a), (a'), (b) and (c). In contrast, however, the method
according to the invention can also be carried out in the
order (sequence) of the method steps (a), ('), (¢) and (b) in
this context. However, carrying out the method according to
the invention in the order (sequence) of the method steps (a),
(@), (b) and (c) is preferred.

[0135] In this context, the following can be carried out
with respect to the intermediate or method step (a'):
[0136] Thus, as an intermediate step, in particular as an
intermediate step according to method step (a'), an applying
and/or fixing, preferably applying and detachable and/or
intermediate (non-permanent) fixing, of the thermoplastic
plastic strand, in particular plastic profile strand or plastic
film, on a support can be carried out.

[0137] According to the invention, it can thus be provided
that the thermoplastic plastic strand produced in method step
(a) is not applied or fixed directly on the substrate or the edge
thereof, but is first applied onto a carrier, so that subse-
quently an applying or fixing on the substrate or a printing
can be carried out, i.e., starting from the thermoplastic
plastic strand previously applied onto the carrier. Applying
on a carrier can thereby be effected, for example, with regard
to discontinuous process operation or, when carrying out the
method according to the invention, in separate process
operations or in separate process spaces. Applying the
thermoplastic plastic strand on the carrier can further enable
spatial and temporal separation of method steps (a) on the
one hand and (b) and (c) on the other.

[0138] In this context, the thermoplastic plastic strand
fixed on the carrier can also be (temporarily) stored or
transferred to further processing areas for further processing
within the method according to the invention.

[0139] The applying and/or fixing on the substrate can
equally be carried out by means of nozzle application,
preferably slot die application, roller application, scraping,
spraying, calendering, printing processes, in particular by
means of nozzle application or extrusion and/or roller appli-
cation, preferably slot die application. For this purpose,
according to method step (b), corresponding application and
fixing apparatuses or combined producing and application or
fixing apparatuses can also be used.

[0140] In addition, during and/or after applying and/or
fixing the thermoplastic plastic strand on the substrate,
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shaping (synonymously also referred to as formatting or
formatting), in particular further shaping (i.e., starting from
the producing of the plastic strand), of the thermoplastic
plastic strand can be effected or carried out, for example, by
using appropriate shaping devices or means, such as rollers
or scraper devices (scrapers) or the like.

[0141] In general, according to method step (a') in par-
ticular, the thermoplastic plastic strand can be applied or
fixed on the support by using the support to move along or
past the corresponding producing or applying or fixing
apparatus. In addition, in particular in method step (a'), the
carrier can be guided along or past the corresponding
apparatus with a uniform or rectilinear or unidirectional
movement. According to the invention, however, it can also
be provided that the carrier is fixed, and the corresponding
apparatus is moved along or past the carrier, in particular
with a uniform or rectilinear or unidirectional movement, for
the purpose of applying or fixing the thermoplastic plastic
strand on the carrier.

[0142] With regard to the carrier provided according to
method step (a'), this is generally a flat or two-dimensional
material. In particular, the carrier comprises at least one
surface or side for receiving the thermoplastic plastic strand.
[0143] Generally, the carrier may comprise or consist of a
carrier material selected from the group consisting of pref-
erably heat-resistant paper, preferably heat-resistant paper-
board, metal, preferably heat-resistant plastic, wood, and
combinations thereof. In this context, it is also possible to
carry out a rolling up of the thermoplastic plastic strand
applied or fixed and cooled on the support, for example to
enable storage or transport.

[0144] According to the invention, in particular in method
step (a"), the thermoplastic plastic strand can be applied in an
amount in the range from 50 g/m2 to 1,500 g/m2, in
particular in the range from 100 g/m? to 1,200 g/m?, pref-
erably in the range of from 150 g/m® to 1,000 g/m?
preferably in the range of from 200 g/m> to 800 g/m>, more
preferably in the range of from 250 g/m2 to 800 g/m?, based
on the dry weight of the thermoplastic plastic strand and/or
on the material of the thermoplastic plastic strand, are
applied and/or fixed on the substrate.

[0145] In general, in particular in method step (a'), the
thermoplastic plastic strand having a thickness in the range
from 0.05 mm to 3 mm, in particular in the range from 0.1
mm to 1.75 mm, preferably in the range from 0.2 mm to 1
mm, preferably in the range from 0.3 mm to 0.85 mm, can
be applied and/or fixed on the support.

[0146] In addition, in particular in method step (a'), the
thermoplastic plastic strand can be applied or fixed on the
substrate at least substantially over the entire surface and/or
at least substantially without interruption and/or at least
substantially homogeneously and/or with uniform thickness.
[0147] The thermoplastic plastic strand can preferably be
applied and/or fixed on the substrate with edge spacing, in
particular along the longitudinal side of the substrate or
plastic strand. In particular, this results in a carrier edge
region which is not provided with the thermoplastic plastic
strand. This can facilitate the detachment of the carrier for
subsequent further processing of the thermoplastic plastic
strand.

[0148] According to the invention, it may be provided in
particular that, in particular in method step (a'), the thermo-
plastic plastic strand applied and/or fixed to the support is or
is converted into a non-flowable and/or solid (solidified)
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and/or at least partially cured state, in particular by cooling,
preferably by cooling to temperatures below the softening
range and/or softening point of the thermoplastic plastic
strand and/or of the material of the thermoplastic plastic
strand, in particular plastic polymer.

[0149] In this respect, in particular in method step (a'),
cooling of the thermoplastic plastic strand applied and/or
fixed to the support can be effected, in particular to a
temperature below the softening range and/or softening
point of the thermoplastic plastic strand and/or of the
(starting) material used for the thermoplastic plastic strand,
in particular plastic polymer. Accordingly, cooling devices
can be used for this purpose, such as (cooling) blowers or the
like.

[0150] Within the scope of the present invention, the
thermoplastic plastic strand applied and/or fixed on the
substrate in particular in method step (a') and converted into
and/or present in a non-flowable and/or solid (solidified)
and/or at least partially cured state can subsequently be
equipped or provided with a printing according to method
step (c). In particular, this can also be effected prior to
carrying out method step (b) or prior to application and
fixing on the plate-shaped substrate in particular.

[0151] In this respect, the method according to the inven-
tion can in particular be carried out in the order of method
steps (a), (") (¢) and (b). The printing according to method
step (c¢) of the thermoplastic plastic strand is carried out in
particular in the solid or non-heat-adhesive (non-hot-adhe-
sive) state of the thermoplastic plastic strand applied onto
the substrate.

[0152] Thus, according to the invention, it may be pro-
vided that an already printed thermoplastic plastic strand is
subsequently applied and/or fixed according to method step
(b) on the in particular plate-shaped substrate for obtaining,
as it were, an already pre-printed edge coating.

[0153] In contrast, however, it can also be provided in
accordance with the invention that the thermoplastic plastic
strand applied to the substrate in accordance with method
step (a'), in particular after storage or the like thereof, is
applied and/or fixed on the in particular plate-shaped sub-
strate in accordance with method step (b) and subsequently
the thermoplastic plastic strand thus applied and/or fixed or
the edge coating thus obtained is printed in accordance with
method step (c). Thus, the method can in particular also be
carried out in the order of method steps (a), (a"), (b) and (c).
[0154] According to the invention, it is provided in par-
ticular that the thermoplastic plastic strand applied and/or
fixed on the substrate, in particular in method step (a'), is
detached from the substrate, in particular by applying heat
(heating), and/or is converted again into a moldable and/or
flowable and/or heat-adhesive strand, in particular for the
purpose of subsequently carrying out method step (b), in
particular using heat application (heating), in particular at a
temperature above the softening range and/or softening
point of the thermoplastic plastic strand and/or the (starting)
material used for the thermoplastic plastic strand, in par-
ticular plastic polymer.

[0155] Furthermore, the thermoplastic plastic strand
obtained in method step (a') can subsequently be applied
and/or fixed on the in particular plate-shaped substrate, in
particular on the edge of the plate-shaped substrate, using
roller application, scraper and/or calendering, in particular
using roller application, according to method step (b). As
previously stated, the thermoplastic plastic strand can be
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printed in this case before carrying out method step (b) using
method step (c), so that an already printed thermoplastic
plastic strand can be applied onto or fixed to the plate-shaped
substrate in particular or to the edge thereof. In contrast,
however, an unprinted thermoplastic plastic strand can also
be applied and/or fixed in accordance with method step (b),
followed by the printing, provided in accordance with
method step (c), of the thermoplastic plastic strand applied
onto the in particular plate-shaped substrate or its edge or of
the edge coating relating thereto.

[0156] As far as the method according to the invention is
concerned, it may further be provided that the thermoplastic
plastic strand is based on a plurality of layers or is built up
on the basis of a plurality of layers. In this context, it can in
accordance with the invention in particular be such that, in
particular before carrying out method step (c), method steps
(a) and (b) or method steps (a) and (a') are repeated or carried
out again in such a way that a multilayer or thermoplastic
plastic strand based on a plurality of layers results. In this
respect, the thermoplastic plastic strand may comprise or be
based on two, three, four or more layers. In particular, the
procedure is such that in method step (b) or (a') the applying
and/or fixing on the plate-shaped substrate or the edge
thereof or the support is carried out to the extent that at least
one thermoplastic plastic strand is already arranged between
the substrate or the edge thereof or the support and the
further plastic strand to be applied and/or fixed. In this case,
the thermoplastic plastic strands or the related material
layers can transition into one another or, as it were, fuse with
each other (in particular so that, despite multiple coatings, a
uniform plastic strand or a uniform edge coating, as it were,
results).

[0157] According to the invention, several, in particular at
least two, three, four or more, layers of the thermoplastic or
heat-adhesive material can thus be applied successively to
configure the thermoplastic plastic strand, in particular in
accordance with method step (b), on the in particular plate-
shaped substrate, in particular on the edge of the plate-
shaped substrate, or applied and/or fixed on the substrate in
accordance with method step (a'), as it were in a layer-on-
layer arrangement or application, in particular by repeatedly
carrying out method steps (a) and (b) on the one hand or by
repeatedly carrying out method steps (a) and (a'), in particu-
lar with subsequent carrying out of method step (b), on the
other hand.

[0158] The structure based on several layers can be
obtained by repeatedly passing the substrate on the accord-
ing producing or applying or fixing apparatuses.

[0159] As far as the method according to the invention is
further concerned, in particular in method step (b) and/or in
method step (a'), preferably in method step (b), a surface
treatment, in particular surface smoothing and/or surface
homogenization, of the plastic strand and/or of the edge
coating, in particular in a non-flowable and/or solid (solidi-
fied) and/or at least partially cured state, preferably of the
side and/or surface and/or of the edge regions of the ther-
moplastic plastic strand and/or of the edge coating facing
away from the substrate and/or the support, can be effected
and/or carried out.

[0160] In this context, the surface treatment, in particular
surface smoothing, can be carried out in a non-restrictive
manner, for example, using milling, grinding, preferably
calibration grinding, cutting, smoothening and/or polishing.
In addition, the surface treatment should be carried out
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before method step (c) is carried out. For example, the
surface treatment or smoothening can be carried out using a
smoothing and/or grinding roller or the like. The surface
treatment, in particular surface smoothing, can be repeated,
if necessary, until the desired surface property or smoothness
is achieved. According to the invention, processing of at
least one edge of the plastic strand and/or the edge coating
can also be carried out, for example in the form of edge
smoothing and/or edge rounding. The edge processing can
be carried out before or after carrying out method step (c),
preferably before carrying out method step (c). The surface
or edge processing can be performed in particular on the
cooled or in the non-flowable or solid (solidified) or at least
partially cured thermoplastic plastic strand or the related
edge coating.

[0161] In addition, the following can also be specified
with regard to method step (c) in particular: Thus, according
to the invention, in particular in method step (c), the appli-
cation of the printing can be effected or carried out on the
side of the thermoplastic plastic strand and/or the edge
coating facing away from the plate-shaped substrate or the
support in particular.

[0162] The printing according to method step (¢) is carried
out in particular in a solid (solidified) and/or non-hot-
adhesive and/or at least partially cured state of the thermo-
plastic plastic strand and/or the edge coating. The thermo-
plastic plastic strand or the edge coating is thus present in a
solid (solidified) and/or non-hot-adhesive and/or at least
partially cured state during printing.

[0163] In particular, in method step (c), the application of
the printing can be carried out using at least one printing
and/or ink application apparatus (C). In this context, the
substrate with the thermoplastic plastic strand and/or the
edge coating can be guided along and/or past the printing
and/or ink application apparatus (C) preferably with a uni-
form and/or linear and/or unidirectional movement. The
printing and/or ink application apparatus (C) can comprise at
least one printing and/or ink application device, in particular
a plurality of printing and/or ink application devices. In this
respect, in the case of use of a multi-color system, a
respective printing or application device can be used for
applying a respective or individual color.

[0164] According to the invention, in particular in method
step (c), the application of the printing can be carried out in
a dot-shaped form and/or in a screen-shaped form.

[0165] With regard to the method according to the inven-
tion, in particular in method step (c), the application of the
printing can be carried out using ink jet printing or laser
printing, in particular ink jet printing. According to a par-
ticularly preferred embodiment of the invention, the printing
in method step (c) is thus carried out using inkjet printing.
[0166] In accordance with the invention, it is provided in
particular that, in particular in method step (c), the applica-
tion of the printing is carried out without the use of static or
unchangeable printing forms.

[0167] By the use of inkjet or laser printing technology,
preferably inkjet printing technology, a multitude of differ-
ent (print) motifs can be realized according to the invention,
as it were within the framework of a dynamic print image
generation, which moreover can be adapted to a high degree
(for example the decor design of the flat side of the sub-
strate) and in this respect can also be individualized.
[0168] According to the invention, the application of the
printing is carried out in particular by using at least one
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printing ink which can be applied preferably using ink jet
printing and/or laser printing, in particular ink jet printing.
According to the invention, in particular a UV-curable or
UV-dryable printing ink is used. This ensures durable and
resistant printing. In addition, low layer thicknesses can be
set with regard to the printing. Such colors also comprise a
high level of adhesion on the substrate, in the form of the
thermoplastic plastic strand or the edge coating. The afore-
mentioned colors also ensure, in the context of the printing
technique used, preferably in the form of inkjet printing, a
high degree of individuality and adaptability of the applied
printed images or motifs.

[0169] According to the invention, it may be provided in
this context in particular that the printing ink is dried and/or
UV-cured (UV-dried) after its application and/or application
onto the thermoplastic plastic strand or the edge coating in
particular using at least one drying or UV-curing device.
[0170] According to the invention, it is particularly advan-
tageous if the printing is carried out using a so-called
multicolor system. According to the invention, in particular
in method step (c), the application of the printing can thus
be carried out in particular by multicolor printing or by using
a plurality of printing inks which in particular differ from
one another in color, in particular as defined above.

[0171] In accordance with the invention, it is provided in
particular that the printing inks are applied or arranged in dot
or screen form onto the thermoplastic plastic strand and/or
the edge coating. As far as the resulting coloring or color
mixture of the printing is concerned, this can in particular be
brought about by superpositioning and/or juxtapositioning
the printing inks. In this way, a large number of colors can
be reproduced with a high degree of individualization of the
printed motifs, and this with relatively low printing costs.
[0172] According to the invention, it may be provided in
particular that the respective printing inks are applied suc-
cessively or one after the other onto the thermoplastic plastic
strand and/or onto the edge coating, in particular wherein the
coloring (color mixing) is produced by superpositioning
and/or juxtapositioning the printing inks on the thermoplas-
tic plastic strand and/or on the edge coating.

[0173] According to the invention, it may be provided in
particular that a respective printing ink is dried or UV-cured
(UV-dried) in particular immediately after its application or
before the application of a printing ink to be applied and/or
applied subsequently. In this respect, corresponding drying
devices or devices can be used, which can be connected
downstream of a respective printing or ink application
device, as still indicated below.

[0174] In accordance with a method embodiment accord-
ing to the invention, it may be provided in particular that, in
particular in method step (c), the application of the printing
is carried out using a subtractive (printing) color system, in
particular a CMYK (printing) color system (wherein C
stands for cyan, M for magenta, Y for yellow (yellow) and
K key (black). The CMYK color system which can prefer-
ably be used according to the present invention is thus based
upon four components which can be used as image-forming
components or for configuring a variety of colors.

[0175] Within the scope of the present invention, it is
possible to proceed in particular in such a way that, in
particular in method step (c), the thermoplastic plastic strand
or the edge coating is first provided with a primer and/or
base layer, in particular on the basis of and/or using at least
one (top) ink, before applying the printing ink(s), in par-
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ticular on the side facing away from the substrate. In this
context, the primer and/or base coat should be applied onto
the thermoplastic plastic strand and/or the edge coating at
least substantially over the entire surface and/or at least
substantially without interruption. In this context, the (top)
coat color can be applied in particular using color jet printing
(ink jet printing) and/or laser printing, in particular color jet
printing (ink jet printing). Consequently, the application or
applying can in particular be carried out using inkjet print-
ing. In addition, the (covering) ink can be configured to be
UV-curable or UV-dryable. As far as the (covering) ink is
further concerned, it can in particular first be dried and/or
UV-cured or UV-dried substantially immediately after its
application or before application of the printing ink(s) to be
applied and/or applied subsequently.

[0176] Inprinciple, the (covering) ink can be a color of the
same type as the printing ink(s) used according to the
invention. In principle, spraying on or the like of the
(covering) ink can also be considered.

[0177] In particular, a white (top) covering ink is used as
the covering ink.

[0178] The primer or base layer using the (top) ink serves
in particular to optically level out the underlying material in
the form of the thermoplastic plastic strand or the related
edge coating, so that this also improves the overall optical
quality of the printing. In addition, the adhesion of the
printing ink(s) can also be improved.

[0179] With regard to the multicolor printing technique
preferably employed in accordance with the invention and
the printing inks or color systems used in this respect, further
reference can also be made to ISO 2846-1:2017.

[0180] Furthermore, according to the invention, it can also
be provided that, in particular in method step (c), the
thermoplastic plastic strand or the edge coating, after apply-
ing the printing ink(s), preferably after applying the (cov-
ering) ink and the printing ink(s), in particular on the side
facing away from the substrate, is provided with a preferably
transparent and/or translucent sealing or sealing layer, or
that in particular as the last layer a corresponding finishing
or sealing layer is applied onto the thermoplastic plastic
strand or the edge coating. In this context, in particular at
least one (clear) coating can be used.

[0181] In this context, the (clear) lacquer can be applied
onto the thermoplastic plastic strand and/or the edge coating
at least substantially over the entire surface or at least
substantially without interruption.

[0182] Moreover, in this context, the (clear) lacquer can be
dried and/or UV-cured or UV-dried in particular immedi-
ately after its application.

[0183] The (clear) lacquer can likewise be applied in
particular by means of ink jet printing or laser printing
preferably by means of ink jet printing. In principle, spray-
ing on or the like is also a possibility, even if this is less
preferred.

[0184] According to the invention, the final or sealing
layer can basically be configured to be matt or glossy and/or
structuring wherein the properties in this respect can be
controlled, for example, by UV action, in particular during
drying. According to the invention, the final or sealing layer
can also be configured in a structured manner. In this
context, in particular, a structuring (clear) coating can be
carried out, for example using intermittent (clear) coating
application or the like. In this case, the (clear) coating layers
applied in each case can in particular be dried and/or
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UV-cured or UV-dried immediately after their respective
application. According to the invention, the (clear) coating
can in particular be dried and/or UV-cured (UV-dried)
immediately after its application, as previously indicated.
[0185] The final or sealing layer serves in particular to
further seal and protect the printing arranged underneath,
wherein the optical properties can also be influenced accord-
ingly. In addition, the final or sealing layer can in particular
also serve to coat or seal the edge area of the narrow side or
narrow surface of the substrate or the transition area between
the narrow side with the applied coating and the flat side of
the substrate. The final or sealing layer or the (clear) coating
used for this purpose can likewise be applied according to a
particular printing or ink application device, wherein a
drying device, in particular a UV drying device, can be
connected downstream thereof.

[0186] According to the invention, in particular in method
step (c), the application of the printing can be carried out at
least substantially along the entire length of the thermoplas-
tic plastic strand or the edge coating and/or at least substan-
tially edgelessly onto the plastic strand and/or the edge
coating and/or at least substantially over the entire height of
the thermoplastic plastic strand or the edge coating.

[0187] In addition, according to a preferred embodiment
according to the invention, in particular in method step (c),
the application of the printing can be controlled and/or
carried out in an electronically or computer-based way, in
particular computer-controlled, preferably using digital
printing (synonymously also referred to as digital printing or
direct digital printing or computer-to-print. In this respect,
the print image to be created in the course of printing can be
configured electronically based, in particular file-based or
data stream-based. Thus, the print image or motif to be
created on the plastic strand or edge coating can be trans-
ferred from an electronic file or data stream from a computer
on the corresponding printing devices. On this basis, an
individual configuration or adaptability of the print image to
be created is possible, also on the basis of or starting from
an individual electronic print image processing or the like.
[0188] In the following, detailed comments are made on
the substrate which can be used within the scope of the
method according to the invention, also with regard to
further process aspects in this respect:

[0189] According to the invention, wood, wood substi-
tutes, plastics, glass, or metals, preferably wood or wood
substitutes, can be used as a plate-shaped substrate in
particular. In particular, a wood substitute material based on
plastics, or the like can also be used as a plate-shaped
substrate. In this respect, corresponding material combina-
tions can also be used, such as wood/plastic combinations or
the like.

[0190] In the context of the present invention, the term
wood substitute materials is understood in particular to mean
wood fiber materials. Usually, wood fiber materials are those
materials which contain wood fibers as a component, such as
particle boards, MDF boards (medium-density fiber boards),
OSB boards (oriented strand boards) or WPC boards (wood-
plastic compounds boards). As previously indicated, a wood
substitute material based on plastics can also be used as a
plate-shaped substrate in particular. According to the inven-
tion, lightweight boards or the like can also be used as the
in particular plate-shaped substrate.

[0191] Moreover, as far as the plate-shaped substrate is
concerned, it may be provided in particular according to the
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invention that this is provided on at least one of its flat sides
with a coating, in particular a film coating and/or a decora-
tive coating, in particular based on plastics. In accordance
with the invention, this is done in particular in such a way
that the coating has already been applied and/or fixed on the
substrate before method step (a) and/or (b) is carried out.
[0192] In general, the edge (narrow side, narrow surface)
of the in particular plate-shaped substrate can comprise a
height in the range from 1 mm to 200 mm, in particular in
the range from 5 mm to 150 mm, preferably in the range
from 10 mm to 100 mm, preferably in the range from 15 mm
to 50 mm. Generally, the height of the edge corresponds or
corresponds according to the thickness of the underlying
plate-shaped substrate or the plate thickness. In addition, the
plate-shaped substrate in particular may comprise a length in
the range of 1 cm to 2,500 cm, in particular in the range of
10 cm to 1,000 cm, preferably in the range of 30 cm to 900
cm, preferably in the range of 50 cm to 800 cm.

[0193] In particular, the thermoplastic plastic strand, in
particular the profiled plastic strand or the plastic film, can
comprise heights (widths) and/or lengths according to this.
According to the invention, the thermoplastic plastic strand,
in particular the profiled plastic strand or the plastic film, can
comprise a height in the range from 1 mm to 200 mm, in
particular in the range from 5 mm to 150 mm, preferably in
the range from 10 mm to 100 mm, preferably in the range
from 15 mm to 50 mm. In addition, the thermoplastic plastic
strand, in particular the profiled plastic strand or the plastic
film, may comprise a length in the range from 1 cm to 2,500
cm, in particular in the range from 10 cm to 1,000 cm,
preferably in the range from 30 cm to 900 cm, preferably in
the range from 50 cm to 800 cm.

[0194] In this context, as far as the printing provided in
accordance with method step (c) is concerned, it can in
particular proceed as follows in accordance with the inven-
tion: At first, the dimensions, in particular the length and/or
the height, of the surface of the in particular plate-shaped
substrate to be equipped with the edge coating and/or the
printing, preferably the edge (narrow side, narrow surface)
of the plate-shaped substrate and/or of the carrier, can be
recorded in particular electronically and/or in a computer-
based way, and subsequently the producing of the thermo-
plastic plastic strand, in particular according to method step
(a), and/or applying and/or fixing the thermoplastic plastic
strand, in particular according to method step (b) and/or
according to method step (a'), and/or applying of the print,
in particular according to method step (c), is adapted to the
determined dimensions or values, in particular indepen-
dently of one another, and/or controlled as a function of the
determined dimensions or values, in particular indepen-
dently of one another, preferably in an electronically and/or
computer-based way.

[0195] According to the invention, it can further be pro-
vided that first, in particular before the application of the
printing and/or before method step (c), preferably at the start
of the method, the optical formation, in particular the
decoration, of the in particular plate-shaped substrate, pref-
erably the flat side of the in particular plate-shaped substrate,
is detected and/or analyzed, in particular electronically, and
subsequently, in particular in method step (c), the printing is
configured as a function of the optical formation, in particu-
lar the decoration, and/or adapted thereto. In particular, this
can also be carried out in a computer-controlled manner
within the scope of an automated process operation or a
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related process. In the context of the present invention, the
design to be applied onto the thermoplastic plastic strand or
the edge coating of the narrow side can be adapted exactly
to the design, in particular of the flat side, of the underlying
plate-shaped substrate, in particular in terms of location or
point accuracy. This results in an optically particularly
highly finished overall product. In particular, the design of
the underlying substrate can be scanned, and the printing
precisely adapted thereto, in particular using electronic data
acquisition, processing and transmission, in particular in the
form of a print file or a related data stream for controlling the
printing or ink application apparatus (c).

[0196] In this way, for example, a high optical homoge-
neity or compatibility of the edge coating with the flat sides
or flat surface of the substrate can be obtained.

[0197] In general, in method step (c), the application of the
printing can be carried out at a speed (printing speed) in the
range from 1 m/min to 300 m/min, in particular in the range
from 10 m/min to 200 m/min, preferably in the range from
20 m/min to 100 m/min. In principle, according to the
invention, there can also be a printing speed of more than
100 m/min, for example in the range from 100 m/min to 300
m/min. Moreover, in accordance with an embodiment
according to the invention, the printing speed can in par-
ticular be in the range from 75 m/min to 150 m/min. In
particular, the printing speed can also be synchronized with
or apply to the previously mentioned generation speed
and/or the applying or fixing speed, in particular in the case
of continuous process operation or in the case of process
operation in a joint process section or system line or in a
joint process space. In particular, the printing speed can
correspond to the generation speed and/or the application or
fixing speed.

[0198] Within the scope of the present invention, it is
provided in particular that the edge coating of the in par-
ticular plate-shaped substrate is formed exclusively by the
thermoplastic plastic strand or that, apart from the thermo-
plastic plastic strand, no further edge coating, in particular
no further edge tape, in particular no conventional edge tape,
preferably no edge tape to be applied and/or fixed using an
adhesive, is applied and/or fixed on the in particular plate-
shaped substrate.

[0199] In particular, it can according to the invention be
that the substrate obtainable and/or obtained according to the
method, in particular at its edge coated according to the
method, comprises no further edge coating, in particular no
further edge tape, in particular no conventional edge tape,
preferably no edge tape to be applied and/or fixed by means
of an adhesive, apart from the thermoplastic plastic strand.
According to the invention, the substrate coated according to
the invention thus in particular comprises no edge band to be
applied and/or fixed by means of an adhesive, for example
based on PVC, ABS, PP, PMMA, PET, melamine, wood, or
aluminum.

[0200] According to the invention, the thermoplastic plas-
tic strand applied onto the substrate or its edge, or the edge
coating itself, thus acts as an edge band, without the need for
further, in particular conventional edge bands.

[0201] In the following, further and in addition to the
above configurations, comments are now made on the ther-
moplastic plastic strand or on the material of the thermo-
plastic plastic strand, in particular with regard to the plastic
polymers which can be used in this respect:
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[0202] In accordance with the invention, it may be pro-
vided in particular that the thermoplastic plastic strand
and/or the material of the thermoplastic plastic strand com-
prises or consists of at least one plastic polymer, in particular
adhesive polymer, preferably heat-adhesive (hot melt) ther-
moplastic plastic polymer, preferably heat-adhesive (hot
melt) adhesive polymer.

[0203] In this context, the plastic polymer may be selected
from non-reactive and reactive systems, particularly non-
reactive and reactive adhesives.

[0204] Further, in this context, the plastic polymer may be
selected from homopolymers and copolymers and mixtures
and combinations thereof.

[0205] Furthermore, in this context, the plastic polymer
may be selected from the group consisting of polyolefins,
polyamides, polyacrylates, polyesters, in particular polylac-
tide, polyurethanes, ethylene-vinyl acetate copolymers, eth-
ylene-acrylate copolymers, and mixtures and combinations
thereof.

[0206] According to an embodiment according to the
invention, the plastic polymer may comprise or consist of a
hot melt adhesive (hot melt adhesive polymer), in particular
a thermoplastic hot melt adhesive.

[0207] In accordance with the invention, it may be pro-
vided in particular that the thermoplastic plastic strand or the
material of the thermoplastic plastic strand comprises or
consists of at least one hot melt adhesive (hot melt adhesive
polymer), in particular thermoplastic hot melt adhesive,
preferably reactive or non-reactive hot melt adhesive. In this
context, the hot melt adhesive may be a thermoplastic and/or
single-component or two-component hot melt adhesive. For
example, the hot melt adhesive may be a reactive one-
component or reactive two-component hot melt adhesive, in
particular a thermoplastic hot melt adhesive.

[0208] In particular, it may be provided according to the
invention that the thermoplastic plastic strand and/or the
material of the thermoplastic plastic strand comprises the
plastic polymer, in particular adhesive polymer, preferably
heat-adhesive (hot melt) thermoplastic plastic polymer, pref-
erably heat-adhesive (hot melt) adhesive polymer, in an
amount in the range from 1 wt. % to % to 100 wt. %, in
particular in the range from 5 wt. % to 100 wt. %, preferably
in the range from 7.5 wt. % to 100 wt. %, more preferably
in the range from 10 wt. % to 100 wt. %, based on the
thermoplastic plastic strand and/or the material of the ther-
moplastic plastic strand.

[0209] In this context, the thermoplastic plastic strand
and/or the material of the thermoplastic plastic strand may
comprise the hotmelt adhesive, in particular thermoplastic
hotmelt adhesive, in an amount in the range from 1 wt. % to
100 wt. %, in particular in the range from 5 wt. % to 100 wt.
%, preferably in the range from 7.5 wt. % to 100 wt. %,
particularly preferably in the range from 10 wt. % to 100 wt.
%, based on the thermoplastic plastic strand and/or the
material of the thermoplastic plastic strand.

[0210] According to one embodiment of the invention, the
hot melt adhesive may be a reactive hot melt adhesive. In
this context, it may be equally provided according to the
invention that the reactive hot melt adhesive is a moisture-
crosslinking, heat-crosslinking and/or radiation-crosslinking
hot melt adhesive, in particular a moisture-crosslinking hot
melt adhesive.

[0211] In particular, the reactive hot melt adhesive may
comprise chemically reactive groups, in particular wherein
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the chemically reactive groups are selected from isocyanate
groups, silane groups, epoxy groups, urethane groups and
reactive double or multiple bonds (in particular C—C
double or multiple bonds) as well as combinations thereof,
preferably isocyanate groups and silane groups, and/or in
particular wherein the chemically reactive groups are ter-
minal.

[0212] According to the invention, it may also be provided
that the reactive hotmelt adhesive is selected from the group
of (i) reactive, in particular moisture-crosslinking polyure-
thanes (PUR), preferably polyurethanes functionalized with
isocyanate groups and/or containing isocyanate groups,
preferably isocyanate-terminated polyurethanes; (ii) reac-
tive, in particular moisture-crosslinking polyolefins (POR),
preferably silane-group-functionalized and/or silane-group-
containing polyolefins, preferably silane-group-grafted
polyolefins; (iii) reactive, in particular radiation-crosslink-
ing, preferably UV-crosslinking poly(meth)acrylates, pref-
erably urethane-group-functionalized and/or urethane-
group-containing poly(meth)acrylates; and combinations
thereof, in particular preferably from the group consisting of
(1) reactive, in particular moisture-crosslinking polyure-
thanes (PUR), preferably isocyanate-group-functionalized
and/or isocyanate-group-containing polyurethanes, prefer-
ably isocyanate-terminated polyurethanes, and combina-
tions thereof.

[0213] In addition, the hot melt adhesive may be a non-
reactive hot melt adhesive, in particular a thermoplastic
non-reactive hot melt adhesive.

[0214] In this context, the non-reactive hot melt adhesive
may be selected from the group consisting of (i) ethylene
vinyl acetates (EVA polymers); (ii) (meth-) acrylates; (iii)
polyolefins (PO), in particular polyethylenes (PE), polypro-
pylenes (PP) and atactic polyolefins (APAO); (iv) polyure-
thanes (PU); (v) polyamides (PA); (vi) polyesters (PES);
(vii) ethylene acrylates; and combinations thereof, more
preferably from the group of (i) ethylene vinyl acetates
(EVA polymers); (ii) (meth)acrylates; (iii) polyolefins (PO);
and combinations thereof.

[0215] In accordance with the invention, it may be pro-
vided in particular that the thermoplastic plastic strand
and/or the material of the thermoplastic plastic strand also
contains at least one further ingredient, preferably selected
from the group consisting of antioxidants, catalysts, resins,
waxes, fillers, wetting agents, rheology modifiers, stabiliz-
ers, flame retardants, dyes, lubricants, plasticizers, and mix-
tures thereof. In this way, the properties of the thermoplastic
plastic strand can be further set or tailored, for example with
regard to its rheology or its properties in the solid or cured
state or the like.

[0216] According to the invention, it may be provided in
principle and according to a first embodiment that the
thermoplastic plastic strand and/or the material of the ther-
moplastic plastic strand contains at least one inorganic
and/or organic filler. In this respect, the filler may be
selected, for example, from the group of inorganic oxides,
silicates, carbonates, sulfates, hydroxides and mixtures and
combinations thereof, preferably from the group of alumi-
num oxides, silicon dioxide, barium sulfate, calcium car-
bonate, alkali metal oxides and alkaline earth metal oxides,
titanium oxides, iron oxides and mixtures and combinations
thereof. In addition, the thermoplastic plastic strand or the
material of the thermoplastic plastic strand may contain the
filler in an amount of at most 20% by weight, in particular
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at most 10% by weight, preferably at most 5% by weight,
even more preferably at most 2% by weight, very preferably
at most 1% by weight, based on the thermoplastic plastic
strand and/or the material of the thermoplastic plastic strand.
[0217] In general, the filler can comprise an average
particle size, in particular an average particle diameter,
preferably an average particle diameter D50, in the range
from 3 um to 20 um, preferably in the range from 3.5 um to
15 pum, more preferably in the range from 4 um to 10 pm,
most preferably in the range from 5 um to 10 pm. In this
respect, methods known per se to the skilled person for
determining the particle size can be used, such as, for
example, methods or determination methods based on light
scattering or laser diffraction, X-ray diffraction or micro-
scopic methods or the like.

[0218] However, according to a further and in accordance
with the present invention more preferably embodiment, it
can also be provided that the thermoplastic plastic strand or
the material of the thermoplastic plastic strand contains at
least essentially no filler, in particular at least essentially no
inorganic filler, and/or wherein the thermoplastic plastic
strand and/or the material of the thermoplastic plastic strand
is free from fillers, in particular free from inorganic filler.
[0219] In particular, the present invention has succeeded
in dispensing with the use of fillers on the thermoplastic
plastic strand and/or the material on which it is based. This
also results in processing-specific advantages, for example
with regard to the prevention of clogging of nozzle devices
or the like used in the course of producing or applying or
fixing. In addition, the elimination of fillers is also associ-
ated with improved overall material properties.

[0220] In general, the thermoplastic strand and/or the
material of the thermoplastic strand, in particular the plastic
polymer and/or the hot melt adhesive, can be characterized
by at least one of the following properties:

[0221] a processing temperature in the range from 60°
C. to 300° C., in particular in the range from 70° C. to
280° C., preferably in the range from 80° C. to 250° C.;
and/or

[0222] a softening range and/or a softening temperature
in the range from 30° C. to 200° C., in particular in the
range from 40° C. to 180° C., preferably in the range
from 50° C. to 150° C., in particular determined in
accordance with DIN EN ISO 306:2014 (wherein the
determination can alternatively also be performed with
a Kofler heating bench)

[0223] (the softening temperature defines in particular
the temperature at which thermoplastic materials can be
permanently deformed, wherein in this respect there
may also be corresponding softening ranges);

[0224] and/or

[0225] a Shore hardness, in particular a Shore hardness
A, in particular determined at 20° C., in the range from
20 to 100, in particular in the range from 25 to 95,
preferably in the range from 30 to 90, in particular
determined in accordance with DIN EN ISO 868:2003

[0226] (the Shore hardness characterizes in particular
the deformation behavior of a material. To measure the
Shore hardness, in particular the Shore hardness A, it is
possible in particular to proceed in such a way that a 1
kg test weight is pressed on the material for 15 seconds,
wherein the test weight comprises a flat tip with a
diameter of 0.79 mm and an opening angle of 35°; the
penetration depth is measured on a scale from 0 to 100
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Shore, wherein a penetration depth of 2.5 mm corre-
sponds to a Shore value of 0 and a penetration depth of
0 mm corresponds to a Shore value of 100; the Shore
hardness refers in particular onto the solid or at least
partially cured state of the thermoplastic plastic strand
or the resulting edge coating; in particular, the inden-
tation hardness can be determined using a durometer);

[0227] and/or
[0228] a glass transition temperature Tg in the range

from -50° C. to 0° C., in particular in the range from
-40° C. to =5° C., preferably in the range from -25° C.
to —10° C., in particular determined in accordance with
DIN EN ISO 11357-2:2020

[0229] (the glass transition temperature can be mea-

sured in particular using differential scanning calorim-
etry (DSC), wherein DSC is a thermoanalytical analy-
sis in which the difference in the amount of heat
required to raise the temperature of a sample and a
reference is measured as a function of temperature);

[0230] and/or
[0231] a melt flow index in the range from 1 g per 10

min to 200 g per 10 min, in particular in the range from
5 g per 10 min to 150 g per 10 min, preferably in the
range from 10 g per 10 min to 100 g per 10 min, in
particular determined according to DIN EN ISO 1133-
1:2012;

[0232] (the melt flow index characterizes the flow

behavior of thermoplastics under specific pressure and
temperature conditions, wherein the melt mass flow
rate and the melt volume flow rate can be determined
in this context; the melt flow index is a measure of the
viscosity of the corresponding melt; the melt flow index
is measured in particular using a capillary rheometer;
the material is melted in a cylinder and forced through
a defined capillary (nozzle) at a defined pressure (con-
tact load) at a defined temperature; in the process, the
emerging volume or the exiting mass is determined as
a function of time (typically per 10 min));

[0233] and/or
[0234] a density, in particular determined at 20° C., in

the range from 0.7 to 2 g/cm?, in particular in the range
from 0.8 to 1.9 g/cm®, preferably in the range from 0.85
to 1.8 g/cm?, in particular determined according to DIN
EN ISO 2811-1:2016; and/or

[0235] a viscosity, in particular determined in the range

from 120° C. to 200° C., in the range from 2,000 to
200,000 mPas, in particular in the range from 2,200 to
190,000 mPas, preferably in the range from 2,500 to
180,000 mPas, in particular determined in accordance
with DIN EN ISO 2555:2018

[0236] (viscosity is in particular a measure of viscosity

and can be measured in the context of the present
invention, in particular with a rotational viscometer
using the so-called Brookfield method; in this context,
viscosity is determined by means of the deflection of a
torsion element; for this purpose, a spindle is immersed
in the sample and rotated at a predetermined rotational
speed, wherein the force required to keep the rotational
speed constant is measured; in this context, the force is
a measure of dynamic viscosity);

[0237] and/or
[0238] an open waiting time, determined in particular at

a temperature in the range from 170° C. to 200° C. and
at a film thickness in the range from 90 to 200 um, in
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the range from 1 to 20 seconds, in particular in the
range from 1 to 15 seconds, preferably in the range
from 1 to 12 seconds

[0239] (the open waiting time determines in particular
the time between application and bonding or joining of
the bonded parts; this time is variable and depends on
the formulation, the material of the parts to be bonded
and the temperature conditions of the environment and
parts; the open waiting time can be determined in
particular in accordance with DIN EN 923);

[0240] and/or

[0241] a reaction time, in particular in the case of
reactive materials of the thermoplastic plastic strand, in
particular reactive plastic polymers and/or reactive
hotmelt adhesives, in the range from 0.1 to 20 days, in
particular in the range from 0.5 to 18 days, preferably
in the range from 1 to 17 days, determined in particular
using infrared spectroscopy, in particular ATR infrared
spectroscopy (Attenuated Total Reflection)

[0242] (the reaction time is a special property in par-
ticular of reactive adhesives, wherein it determines the
time required to (chemically) cure the adhesive).

[0243] According to the invention, the plastic strand or the
edge coating, in particular the plastic polymer and/or the
hotmelt adhesive, in the non-flowable or solid (solidified)
and/or at least partially cured state, can also be characterized
by at least one of the following properties:

[0244] apeel strength (90° peel test or T-peel test) in the
range from 10 to 200 N/cm, in particular in the range
from 30 to 175 N/cm, preferably in the range from 50
to 150 N/em, in particular determined in accordance
with DIN EN 1464:2010

[0245] (the 90° peel adhesion test is used in particular to
determine the force required to separate two compo-
nents bonded by an adhesive. In the 90° peel adhesion
test, a constant 90° angle is maintained while the two
bonded components are pulled apart; the force required
to release the bonded components from each other is

measured);
[0246] and/or
[0247] a shear strength (shear value) in the range from

1 N/mm? to 40 N/mm?, in particular in the range from
2 N/mm? to 35 N/mm?, preferably in the range from 35
N/mm? to 30 N/mm?, in particular determined in accor-
dance with DIN EN 1465:2009

[0248] (shear strength (shear value) is the ability of a
material to resist forces that can cause the internal
structure of the material to slip against itself, wherein
adhesives typically tend to have high shear strength;
shear strength is the resistance that a solid presents to
tangential shear forces; thus, it is the load that an article
can withstand in a direction parallel to the surface of the
material as opposed to a direction perpendicular to the

surface);
[0249] and/or
[0250] aloss range (tangent delta or tan 6), in particular

determined at a temperature in the range from -20° C.
to 150° C. and at a frequency of 1 Hz, in the range from
0.01 to 100, in particular in the range from 0.05 to 90,
preferably in the range from 0.1 to 80

[0251] (the loss range indicates in particular the ratio
between the loss modulus and the storage modulus; the
higher the loss factor, the more the behavior of a sample
approaches that of an ideal viscous fluid with Newto-

17

Jul. 18, 2024

nian flow behavior, or the more the behavior of a
sample corresponds to that of an ideal elastic solid; in
general, an ideal elastic body comprises a value of 0
and an ideal viscous body comprises an infinite value);

[0252] and/or

[0253] astorage modulus (G'), determined at a tempera-
ture of 25° C., in the range from 1-10° Pa to 1-10° Pa,
in particular in the range from 1-10° Pa to 1-10® Pa,
preferably in the range from 1-10° Pa to 1-10® Pa, in
particular determined according to DIN EN ISO 6721-
1:2019; and/or

[0254] astorage modulus (G'), determined at a tempera-
ture of 150° C., in the range from 1 Pa to 1-10° Pa, in
particular in the range from 10 Pa to 1-10° Pa, prefer-
ably in the range from 10 Pa to 1-10* Pa, in particular
determined according to DIN EN ISO 6721-1:2019;
and/or

[0255] aloss modulus (G"), determined at a temperature
of 25° C., in the range from 1-10* Pa to 1-10° Pa, in
particular in the range from 1-10* Pa to 1-10° Pa,
preferably in the range from 1-10° Pa to 1-10® Pa, in
particular determined according to DIN EN ISO 6721-
1:2019; and/or

[0256] aloss modulus (G"), determined at a temperature
of 150° C., in the range from 1 Pa to 1-10* Pa, in
particular in the range from 10 Pa to 1-10* Pa, prefer-
ably in the range from 10 Pa to 1-10° Pa, in particular
determined according to DIN EN ISO 6721-1:2019;
and/or

[0257] a modulus of elasticity (stress-strain), deter-
mined at a temperature of 25° C., in the range from 1
N/mm? to 5,000 N/mm?, in particular in the range from
100 N/mm? to 4,000 N/mm?, preferably in the range
from 1,000 N/mm® to 2,500 N/mm?, in particular
determined in accordance with DIN EN ISO 527-1:
2019 and/or DIN EN ISO 527-2:2012.

[0258] According to the invention, particularly high
moduli of elasticity can be achieved in particular with the
use of plastic polymers in the form of polyesters, in par-
ticular in the range from 1,000 N/mm?® to 5.00 N/mm?.
[0259] Furthermore, according to the invention, it can in
particular be that the composite is characterized by at least
one of the following properties:

[0260] a water resistance in the range from 3 to 5, in
particular in the range from 4 to 5, in particular
determined according to Tkea TM 0002

[0261] (the water resistance is evaluated as a function of
the visually detectable or visible manifestation of the
swelling caused by water, in particular in the edge area
or connection area (joint) between the substrate or
narrow edge of the substrate and the edge coating
applied or fixed thereto, with a rating of 1 to 5, wherein
the value 5 relates to the best properties in this respect
(i.e. in particular no swelling or a swelling of less than
0.05 mm));

[0262] and/or

[0263] a heat resistance in the range from 3 to 5, in
particular in the range from 4 to 5, in particular
determined according to Tkea TM 0002

[0264] (the heat resistance is evaluated as a function of
the visually detectable or visible manifestation of the
changes occurring due to the action of heat, in particu-
lar in the edge area or connection area (joint) between
the substrate or narrow edge of the substrate and the
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edge coating applied or fixed thereto, with a rating of
1 to 5, wherein the value 5 relates to the best properties
in this respect (i.e. in particular no changes caused by
the action of heat));

[0265] and/or

[0266] a resistance to humid climatic conditions, in
particular determined in accordance with AMK Module
2 Merkblatt 005, April 2015 at least substantially
without any visually detectable and/or visible change in
the composite and/or the edge coating

[0267] (the resistance to humid climatic conditions
refers to the visually detectable or visible changes, in
particular in the edge area or connection area (joint)
between the substrate or narrow edge of the substrate
and the edge coating applied or fixed thereto, wherein,
according to the invention, as stated above, there is at
least essentially no change in the composite and/or the
edge coating under the test conditions present);

[0268] and/or

[0269] an alternating climate resistance, in particular
determined according to AMK module 3 data sheet
005, April 2015, at least substantially without visually
detectable and/or visible change of the composite and/
or the edge coating;

[0270] (the alternating climate resistance refers to the
visually detectable or visible changes, in particular in
the edge area or connection area (joint) between the
substrate or narrow edge of the substrate and the edge
coating applied or fixed thereto, wherein, according to
the invention, as stated above, there is at least essen-
tially no change in the composite and/or the edge
coating under the test conditions present);

[0271] and/or

[0272] a resistance to water vapor, in particular deter-
mined in accordance with AMK module 1 data sheet
005, April 2015, at least substantially without a visually
detectable and/or visible change in the composite and/
or the edge coating;

[0273] (the water vapor resistance refers to the visually
detectable or visible changes in particular in the edge
area or connection area (joint) between the substrate or
narrow edge of the substrate and the edge coating
applied or fixed thereto, wherein according to the
invention, as previously stated, there is at least essen-
tially no change in the composite and/or the edge
coating under the present test conditions);

[0274] and/or

[0275] a UV resistance according to gray scale in the
range from 3 to 5, in particular in the range from 4 to
5, preferably 5, and/or according to blue scale (wool
scale) in the range from 6 to 8, in particular in the range
from 7 to 8, preferably 8, in particular determined
according to DIN EN ISO 4892-2:2013 and/or accord-
ing to DIN EN 15187:2006;

[0276] (for UV resistance, in particular, a classification
according to gray scale and blue scale (wool scale) can
be performed after exposure; the higher the determined
value, the less color changes are visible; the classifi-
cation 5 according to gray scale is the highest rating and
means no visible color change; the blue scale gives the
possibility to express the resistance in years, wherein
the value 8 (maximum value) corresponds to 1.5 years).

[0277] As far as the method according to the invention is
further concerned, it can in particular be according to the
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invention in such a way that the plate-shaped substrate for
producing and/or applying and/or fixing the thermoplastic
plastic strand, in particular according to method step (a)
and/or (b), is first passed along the producing apparatus (A)
and/or along the applying and/or fixing apparatus (B), in
particular along the combined producing and applying and/
or fixing apparatus, and then is guided along and/or past the
printing and/or ink application apparatus (C) for applying
the printing onto the thermoplastic plastic strand and/or the
edge coating, in particular in accordance with method step
(©).

[0278] In this context, according to a first embodiment of
the invention, it may be provided, on the one hand, that the
apparatuses (A, B, C) are arranged in a joint processing
section or system line and/or in a joint processing space
(system space). On the other hand, however, it can also be
provided in accordance with the present invention that the
apparatuses (A, B, C), in particular the producing apparatus
(A) and/or the applying and/or fixing apparatus (B), prefer-
ably the combined producing and applying or fixing appa-
ratus, on the one hand, and the printing and/or ink applica-
tion apparatus (C) on the other hand, are arranged in separate
process sections or system lines and/or in separate process
spaces (system spaces) from each other.

[0279] In accordance with a further embodiment of the
present invention, however, it may also be provided that the
carrier, in particular in accordance with method step (a)
and/or (a"), first passes along the producing apparatus (A)
and/or along a carrier application and/or fixing apparatus, in
particular along a combined producing and carrier applica-
tion and/or fixing apparatus. and/or fixing apparatus, in
particular a combined producing and carrier applying or
fixing apparatus, and the thermoplastic plastic strand pro-
duced is applied and/or fixed to the carrier and is subse-
quently guided along and/or past the printing and/or ink
application apparatus (C) for the application of the printing
to the thermoplastic plastic strand, in particular in accor-
dance with method step (c¢), wherein subsequently the carrier
is removed and the plate-shaped substrate is guided along
and/or past the applying and/or fixing apparatus (B) for
applying and/or fixing the thermoplastic plastic strand on the
substrate, in particular according to method step (b).

[0280] As far as the aforementioned two embodiments are
concerned, however, it can in principle also be in such a way
that the substrate is fixed, so to speak, and the corresponding
apparatuses are guided along and/or past the substrate, in
particular along the edge of the substrate.

[0281] According to the invention, the apparatuses (A, B,
C) can be arranged in a joint process section or system line
and/or in a joint process space (process space). In contrast,
the apparatuses (A, B, C), in particular the producing
apparatus (A) and the printing and/or ink application appa-
ratus (C), on the one hand, and the applying and/or fixing
apparatus (B), on the other hand, or, in particular, the
producing apparatus (A), on the one hand, and the printing
and/or ink application apparatus (C) and the applying and/or
fixing apparatus (B), on the other hand, can be arranged in
separate process sections or system lines and/or in separate
process spaces (process spaces) from each other.

[0282] For further relevant configurations regarding the
method according to the present aspect, reference can also
be made to the configurations regarding the further aspects
according to the present invention, which apply accordingly.
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[0283] A further subject-matter of the present invention—
according to a second aspect of the present invention—is
furthermore the system (plant), in particular for carrying out
a method for edge coating (narrow side coating, narrow
surface coating) of an in particular plate-shaped substrate
(material substrate), preferably a plate-shaped wood and/or
furniture part, preferably for carrying out a method for
applying an edge coating to at least one edge (narrow side,
narrow surface) of a plate-shaped substrate, preferably a
plate-shaped wood and/or furniture part, preferably for car-
rying out a method according to one of the preceding claims,
wherein the system comprises the following components
and/or apparatuses:

[0284] (A) at least one producing apparatus (A), in
particular for producing a heat-adhesive (hot-adhesive)
thermoplastic plastic strand, in particular plastic profile
strand or plastic film, preferably in the form of an
edging tape, and/or for carrying out method step (a);

[0285] (B) at least one application and/or fixing appa-
ratus (B), in particular for applying and/or fixing the
thermoplastic plastic strand, in particular plastic profile
strand or plastic film, to the in particular plate-shaped
substrate, in particular to at least one edge (narrow side,
narrow surface) of the plate-shaped substrate, in par-
ticular in such a way that an edge coating (narrow side
coating, narrow surface coating) of the in particular
plate-shaped substrate results and/or that a composite
of'the in particular plate-shaped substrate with the edge
coating applied and/or fixed thereto results, and/or for
carrying out method step (b);

[0286] (C) at least one printing and/or ink application
apparatus (C), in particular for applying a printing onto
the thermoplastic plastic strand, in particular plastic
profile strand or plastic film, and/or onto the edge
coating, and/or for carrying out method step (c).

[0287] According to the invention, the producing appara-
tus (A) and the application and/or fixing apparatus (B) may
be combined or configured as a combined producing and
application and/or fixing apparatus, as also previously indi-
cated. According to the invention, the application and/or
fixing apparatus (B) may be configured as an application
and/or fixing and/or forming apparatus. Moreover, the com-
bined producing and applying and/or fixing apparatus may
be configured as a combined producing and applying and
fixing and shaping apparatus.

[0288] According to a first embodiment of the invention,
it may be provided that the producing apparatus (A), the
application and/or fixing apparatus (B), in particular the
combined producing and application and/or fixing appara-
tus, and the printing and/or ink application apparatus (C) are
connected and/or arranged downstream and/or in the process
direction preferably directly one behind the other and/or one
after the other in the order of previously specified.

[0289] According to a further embodiment of the inven-
tion, however, it can also be provided that the producing
apparatus (A), the printing and/or ink application apparatus
(C) and the applying and/or fixing apparatus (B) are con-
nected and/or arranged in the process direction in the order
specified previously downstream and/or in the process direc-
tion preferably directly one behind the other and/or one after
the other. Such an arrangement of the apparatuses is present
in particular in the case where the thermoplastic plastic
strand is applied onto a substrate as part of an intermediate
step (cf. also the above configuration for method step (a")).
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[0290] According to the invention, it can generally be
provided that the producing apparatus (A), the application
and/or fixing apparatus (B), in particular the combined
producing and application or fixing apparatus, and the
printing and/or ink application apparatus (C) are arranged in
a joint process section or system line and/or in a joint
process space (process space), or else that the producing
apparatus (A), the application and/or fixing apparatus (B), in
particular the combined producing and application or fixing
apparatus (AB), and the printing and/or ink application
apparatus (C) are arranged in a joint process section or
system line and/or in a joint process space (system space).
fixing apparatus (AB), and the printing and/or ink applica-
tion apparatus (C) are in particular arranged at least partially
in process sections or system lines which are different from
one another and/or separate from one another and/or in
process spaces (system spaces) which are different from one
another and/or separate from one another.

[0291] According to the invention, it can also be provided
that the producing apparatus (A) and the application and/or
fixing apparatus (B), on the one hand, and the printing and/or
ink application apparatus (C), on the other hand, are each
arranged in process sections or system lines separate from
one another and/or in process spaces (process spaces) sepa-
rate from one another, or else that the producing apparatus
(A) and the printing and/or ink application apparatus (C), on
the one hand, and the application and/or fixing apparatus
(B), on the other hand, are each arranged in process sections
or system lines separate from one another and/or in process
spaces (process spaces) separate from one another.

[0292] According to the invention, it may be provided that
the printing and/or ink application apparatus (C) comprises
at least one printing and/or ink application device, in par-
ticular a plurality of printing and/or ink application devices.
In this respect, the printing and/or ink application devices
can be connected or arranged one behind the other and/or
one after the other in the downstream process direction
and/or in the process direction.

[0293] In addition, it may be provided in accordance with
the invention that the printing and/or ink application appa-
ratus (C) comprises at least one drying device, in particular
a plurality of drying devices, in particular for drying and/or
curing, in particular UV curing, a respective previously
applied printing ink. In this context, it can also be provided
that the respective drying device is arranged downstream of
a respective printing and/or ink application device in the
process direction or is arranged downstream thereof in the
process direction.

[0294] In addition, it may also be within the scope of the
present invention in particular in such a way that the printing
and/or ink application apparatus (C) comprises at least one
coating application device, in particular for applying a
preferably transparent and/or translucent finishing and/or
sealing layer, in particular based on and/or using at least one
(clear) coating. In this respect, the varnish application device
can be arranged downstream of the printing and/or ink
application devices in the process direction and/or down-
stream thereof in the process direction. Similarly, it may be
provided in accordance with the invention that at least one
(further) drying device is arranged downstream in the pro-
cess direction or downstream in the process direction from
the coating application device, in particular for drying
and/or curing and/or setting the gloss and/or mattness of the
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applied (clear) coating and/or for producing a structured
coating surface and/or structured coating surface.

[0295] In addition, it may be provided in accordance with
the invention that the system comprises at least one surface
processing apparatus, in particular for processing preferably
smoothing the surface of the thermoplastic plastic strand
and/or the edge coating, in particular wherein the surface
processing apparatus is configured as a smoothing grinding
milling calibrating cutting and/or polishing apparatus and/
or, in particular, wherein the surface processing apparatus is
arranged upstream of the printing and/or ink application
apparatus (C) in the process direction and/or is connected
upstream or upstream of the latter in the process direction.
[0296] The surface processing of the thermoplastic plastic
strand or the edge coating is generally carried out prior to the
application of the print, which is also reflected in the
arrangement of the apparatuses in this respect in the system
according to the invention.

[0297] As previously also indicated in the context of the
method according to the invention, the heat-adhesive ther-
moplastic plastic strand or the edge coating comprises at
least one plastic polymer and preferably at least one ther-
moplastic plastic polymer or at least one hot-melt adhesive.
In this context, it is preferred according to the invention that
the thermoplastic plastic strand or the edge coating, in
particular at the time of and/or during carrying out method
steps (a) and/or (a') and/or (b), in particular (a) and (b) on the
one hand or (a), (a') and (b) on the other hand, preferably at
the time of and/or during carrying out the entire method,
comprises at least essentially no non-thermoplastic plastic
polymers and, in particular, no non-thermoplastic plastic
polymers arranged in a layer or the like. This makes it
possible, in the course of producing or applying or fixing, to
completely convert the underlying thermoplastic polymer
into a flowable or heat-adhesive state. Thus, in accordance
with the invention, it may be provided in particular that the
thermoplastic plastic strand or the edge coating is at least
substantially free of non-thermoplastic plastic polymers.
[0298] In particular, it may be provided according to the
invention that the thermoplastic plastic strand provided
and/or used in method steps (a) and/or (a') and/or (b), in
particular (a) and (b) on the one hand or (a), (a') and (b) on
the other hand, is at least substantially free of non-thermo-
plastic plastic polymers. In addition, it may be provided
according to the invention that in the resulting (end) product
and/or after carrying out the method according to the inven-
tion, the thermoplastic plastic strand or the edge coating is
at least substantially free of non-thermoplastic plastic poly-
mers.

[0299] For further relevant configurations regarding the
system according to the invention and/or the plant according
to the invention, reference can also be made to the configu-
rations regarding the further aspects according to the inven-
tion, which are applicable according to the present.

[0300] A further subject-matter of the present invention—
according to a third aspect of the invention—is the plate-
shaped substrate (material substrate), in particular plate-
shaped wood and/or furniture part, wherein the substrate
comprises on at least one edge (narrow side, narrow surface)
athermoplastic strand, in particular a plastic profile strand or
plastic film, applied and/or fixed thereto and in particular
configuring an edge coating, wherein the substrate is obtain-
able and/or obtained by a method according to one of the
preceding claims.
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[0301] In the context of the present aspect, the present
invention also relates to a plate-shaped substrate (material
substrate), in particular plate-shaped wood and/or furniture
part, wherein the substrate comprises on at least one edge
(narrow side, narrow surface) a thermoplastic plastic strand,
in particular plastic profile strand or plastic film, applied
and/or fixed thereto and in particular configuring an edge
coating, in particular a substrate as defined above,

[0302] wherein the thermoplastic plastic strand and/or
the edge coating comprises at least substantially no
fillers and/or wherein the thermoplastic plastic strand
and/or the edge coating is at least substantially free of
fillers.

[0303] In accordance with the present aspect, the present
invention also relates to a plate-shaped substrate (material
substrate), in particular plate-shaped wood and/or furniture
part, wherein the substrate comprises on at least one edge
(narrow side, narrow surface) a thermoplastic strand, in
particular a plastic profile strand or plastic film, applied
and/or fixed thereto and in particular configuring an edge
coating, in particular a substrate as defined above,

[0304] wherein the plate-shaped substrate comprises
and/or is configured as a composite with the edge
coating applied and/or fixed to the substrate, wherein
the composite is characterized by at least one of the
following properties:

[0305] a water resistance in the range from 3 to 5, in
particular in the range from 4 to 5, in particular
determined according to Tkea TM 0002; and/or

[0306] a heat resistance in the range from 3 to 5, in
particular in the range from 4 to 5, in particular
determined according to Tkea TM 0002; and/or

[0307] a wet-climate resistance, in particular deter-
mined in accordance with AMK Module 2 Merkblatt
005, April 2015, at least substantially without visu-
ally detectable and/or visible change in the compos-
ite and/or the edge coating; and/or

[0308] an alternating climate resistance, in particular
determined according to AMK module 3 data sheet
005, April 2015, at least substantially without visu-
ally detectable and/or visible change of the compos-
ite and/or the edge coating; and/or

[0309] aresistance to water vapor, in particular deter-
mined in accordance with AMK module 1 data sheet
005, April 2015, at least substantially without visu-
ally detectable and/or visible change in the compos-
ite and/or the edge coating; and/or

[0310] a UV resistance according to gray scale in the
range from 3 to 5, in particular in the range from 4
to 5, preferably 5, and/or according to blue scale
(wool scale) in the range from 6 to 8, in particular in
the range from 7 to 8, preferably 8, in particular
determined according to DIN EN ISO 4892-2:2013
and/or according to DIN EN 15187:2006.

[0311] As far as the plate-shaped substrate according to
the invention is further concerned, it can be envisaged
according to the invention that the edge coating of the
plate-shaped substrate is formed exclusively by the thermo-
plastic plastic strand and/or wherein the thermoplastic plas-
tic strand forms the only edge coating of the in particular
plate-shaped substrate and/or wherein the in particular plate-
shaped substrate comprises, apart from the thermoplastic
plastic strand, no further edge tape, in particular no conven-
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tional edge tape, preferably no edge tape which can be
applied and/or fixed by means of an adhesive.

[0312] In general, the thermoplastic plastic strand in the
finished product, including the applied printing, can have a
thickness in the range from 0.06 mm to 3.25 mm, in
particular in the range from 0.085 mm to 2.25 mm, prefer-
ably in the range from 0, 125 mm to 1.7 mm, preferably in
the range from 0.2 mm to 1.5 mm, more preferably in the
range from 0.22 mm to 1.2 mm, most preferably in the range
from 0.25 mm to 1 mm, further preferably in the range from
0.3 mm to 0.9 mm.

[0313] In the following, the present invention will be
explained in more detail with reference to figure represen-
tations of preferred embodiments. In the context of explain-
ing these preferred embodiments of the present invention,
which are, however, in no way limiting with respect to the
present invention, further advantages, properties, aspects
and features of the present invention will also be described.
[0314] In the figure illustrations it is shown in

[0315] FIG. 1A a schematic representation of a process
sequence according to the invention for edge coating accord-
ing to a first embodiment;

[0316] FIG. 1B a schematic representation of a process
sequence according to the invention for edge coating accord-
ing to a further embodiment according to the invention;
[0317] FIG. 2A a schematic representation of the arrange-
ment of various apparatuses for providing a system (plant)
according to the invention in accordance with an embodi-
ment according to the invention;

[0318] FIG. 2B a schematic representation of the arrange-
ment of various apparatuses for providing a system (plant)
according to the invention in accordance with a further
embodiment according to the invention.

[0319] FIG. 1A shows a sequence of the method according
to the invention for edge coating according to which a
heat-adhesive or hot-adhesive thermoplastic plastic strand is
first produced in accordance with method step (a), which in
particular is applied and/or fixed directly afterwards in
accordance with method step (b) on an in particular plate-
shaped substrate, in particular on at least one edge of the
plate-shaped substrate. After applying and/or fixing, the
application of a printing onto the thermoplastic plastic strand
or onto the edge coating is then carried out according to
method step (¢), if necessary with a time interruption or with
an independent process operation or in a different process
space with respect to the execution of method steps (a) and
(b). FIG. 1A also shows a method sequence with the carrying
out of an intermediate step in the form of method step (a'),
according to which the thermoplastic plastic strand previ-
ously produced according to method step (a) is applied
and/or fixed on a carrier before being applied and/or fixed on
the plate-shaped substrate according to method step (b),
wherein in this context storage and/or transport of the
thermoplastic plastic strand applied on a carrier can be
carried out for the purpose of subsequent applying and/or
fixing on the in particular plate-shaped substrate.

[0320] FIG. 1B shows an alternative process sequence,
according to which the heat-adhesive plastic strand pro-
duced in method step (a) is first applied and/or fixed on a
carrier in accordance with the intermediate step or method
step (a'), followed by the application of a printing in accor-
dance with method step (c), wherein the method can also be
interrupted or carried out discontinuously between method
step (a') and method step (c), in particular in different
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process spaces or the like. Subsequently, likewise if neces-
sary after an interruption or discontinuously or in another
process space, the printed thermoplastic plastic strand
applied onto a carrier can be applied and/or fixed on a in
particular plate-shaped substrate according to method step
(b), in particular after removal of the carrier. FIG. 1B also
shows an alternative embodiment, according to which the
thermoplastic plastic strand produced in method step (a) is
printed directly according to method step (c¢) without car-
rying out method step (a').

[0321] Furthermore, FIG. 2A shows an arrangement cor-
responding to the process operation according to FIG. 1A of
the apparatuses underlying a system according to the inven-
tion or a related system for carrying out the method accord-
ing to the invention, according to which the system com-
prises a producing apparatus (A), an application or fixing
apparatus (B) and a printing or ink application apparatus (C).
The producing apparatus (A), the applying and/or fixing
apparatus (B), and the printing and/or ink application appa-
ratus (C) are connected or arranged in series downstream or
in the process direction in the order specified previously, so
that production of the heat-adhesive plastic strand is carried
out first, followed by applying and/or fixing on the plate-
shaped substrate, and again followed by application of a
printing.

[0322] FIG. 2B shows an arrangement corresponding to
the process operation according to FIG. 1B of the appara-
tuses underlying a system according to the invention for
carrying out the method according to the invention or an
installation relating thereto, wherein the producing appara-
tus (A), the printing or ink application apparatus (B) and the
applying or fixing apparatus (C) are connected or arranged
in series downstream or in the process direction in the order
described above.

[0323] For further relevant configurations of the plate-
shaped substrate according to the invention, reference can
also be made to the configurations of the further aspects
according to the invention, which apply accordingly here.
[0324] Furthermore, another subject-matter of the present
invention—according to a further aspect of the present
invention—is moreover the inventive Use of a heat-adhesive
thermoplastic strand, in particular a plastic profile strand or
plastic film, preferably in the form of an edge tape, for edge
coating (narrow-side coating, narrow-surface coating) of a
substrate, in particular a plate-shaped substrate (material
substrate), preferably a plate-shaped wood and/or furniture
part, in the previously defined method according to the
invention.

[0325] For further relevant explanations regarding the use
according to the present aspect, reference can also be made
to the explanations regarding the further aspects according
to the present invention, which apply accordingly.

[0326] Furthermore, another subject-matter of the present
invention—according to a further aspect of the present
invention—is furthermore the inventive use of a heat-adhe-
sive (hot-adhesive) thermoplastic plastic strand, in particular
plastic profile strand or plastic film, preferably in the form
of an edge tape, for edge coating (narrow-side coating,
narrow-surface coating) of an in particular plate-shaped
substrate (material substrate), preferably a plate-shaped
wood and/or furniture part, preferably for applying an edge
coating to at least one edge (narrow side, narrow surface) of
a plate-shaped substrate, preferably a plate-shaped wood
and/or furniture part wherein the thermoplastic strand is
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applied and/or fixed to the in particular plate-shaped sub-
strate, in particular to at least one edge (narrow side, narrow
surface) of the plate-shaped substrate, preferably applied
and materially bonded and/or permanently fixed, in particu-
lar in such a way that an edge coating (narrow side coating,
narrow surface coating) of the in particular plate-shaped
substrate results and/or that a composite of the in particular
plate-shaped substrate with the edge coating applied and/or
fixed thereto results, and
[0327] wherein before or after applying and/or fixing
the thermoplastic plastic strand, in particular plastic
profile strand or plastic film, and/or the edge coating, a
printing is applied onto the thermoplastic plastic strand,
in particular plastic profile strand or plastic film, and/or
onto the edge coating.
[0328] For further relevant explanations regarding the use
according to the present aspect of the invention, reference
may also be made to the explanations regarding the further
aspects according to the present invention, which apply
accordingly.
[0329] Further configurations, variations, modifications,
special features and advantages of the present invention are
readily apparent and realizable to those skilled in the art
upon reading the description, without departing from the
scope of the present invention.
[0330] The present invention will be further illustrated
with reference to the following embodiments, which are in
no way intended to limit the present invention.

Working Examples

[0331] The method according to the invention is illustrated
by the following examples.

General Procedure

[0332] In a particular embodiment of the method accord-
ing to the invention, a heat-adhesive (hot-melt) thermoplas-
tic plastic strand, in particular a profiled plastic strand or
plastic film, is first produced, preferably in the form of an
edgeband, preferably using extrusion.

[0333] The produced heat-adhesive (hot-melt) thermo-
plastic plastic strand is applied on an in particular plate-
shaped substrate, preferably on a plate-shaped wood or
furniture part, and fixed and, if necessary, subsequently
formatted, so that an edge coating (synonymously also
referred to as narrow-side coating or narrow-surface coat-
ing) of the in particular plate-shaped substrate with the
thermoplastic plastic strand results, or so that a composite of
the in particular plate-shaped substrate with the edge coating
applied and/or fixed thereto results.

[0334] Ifnecessary or desired, post-processing, in particu-
lar homogenization, can then be carried out, for example
using milling, smoothening, grinding, cutting and/or polish-
ing.

[0335] Inanext method step, a printing is applied onto the
thermoplastic plastic strand, in particular plastic profile
strand or plastic film, or onto the edge coating using digital
printing.

Alternative Procedure

[0336] According to an alternative particular embodiment
of the method according to the invention, a heat-adhesive
(hot-melt) thermoplastic plastic strand, in particular plastic
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profile strand or plastic film, is first produced, preferably in
the form of an edgeband, preferably using extrusion.
[0337] Inanintermediate step, the produced heat-adhesive
(hot-melt) thermoplastic plastic strand is applied on a carrier
and fixed, preferably applied and fixed in a removable or
intermediate (i.e., non-permanent) manner.

[0338] If necessary or desired, post-processing, in particu-
lar homogenization, can then be carried out, for example
using milling smoothening, grinding, cutting and/or polish-
ing. Subsequently, the heat-adhesive thermoplastic plastic
strand is detached from the carrier and then applied on an in
particular plate-shaped substrate, preferably on a plate-
shaped wood or furniture part, and fixed, so that an edge
coating of the in particular plate-shaped substrate results or
so that a composite of the in particular plate-shaped sub-
strate with the edge coating applied and/or fixed thereto
results.

[0339] If necessary or desired, post-processing, in particu-
lar homogenization, can also or alternatively be carried out
after this step, for example using milling smoothening
grinding, cutting and/or polishing.

[0340] In the next method step, a printing is applied by
means of digital printing onto the thermoplastic plastic
strand, in particular plastic profile strand or plastic film, or
onto the edge coating.

[0341] According to another particular embodiment, the
printing by means of digital printing can also be carried out
before the thermoplastic plastic strand is brought from the
carrier onto the plate-shaped substrate in particular.

Printing Details (Digital Printing)

[0342] Printing is carried out on a print application device
which, according to a particular embodiment, consists of six
print heads arranged one behind the other, each followed by
a UV lamp, wherein UV-curable colors are applied one after
the other and UV-cured immediately. The colors are
arranged in the following order or applied in this order:
white (as base layer), cyan, magenta, yellow and black. This
arrangement is in particular according to the so-called
CMYK color model and the printing technique according to
ISO 2846-1:2017.

[0343] The design for printing can be stored in the form of
a predetermined image file in a corresponding program of
the equipment used, wherein the image file comprises a high
resolution. The image section can be selected manually—
depending on the exact dimensions of the narrow side or
edge to be printed—on a corresponding screen.

[0344] Alternatively, the design can also be automatically
adapted to the substrate, for example by optically detecting
the surface design of the substrate when the wood-based
panel is fed into the system and automatically adapting the
design for printing the narrow side exactly to the surface
design.

Heat-Adhesive Plastic Strand

[0345] The heat-adhesive (hot melt) thermoplastic plastic
strand produced according to the invention, in particular
plastic profile strand or plastic film, comprises in particular
a reactive and/or a non-reactive (thermoplastic) plastic poly-
mer, in particular adhesive. As a non-reactive adhesive, for
example, an ethylene-vinyl acetate copolymer, ethylene-
acrylate copolymer, polyamide, polyacrylate, polyolefin,
polyester, in particular polylactide, or polyurethane-based
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plastic polymer or a corresponding mixture can be used. For
example, a one-component (1K) or two-component (2K)
polyurethane- or polyolefin-based plastic polymer or a mix-
ture thereof can be used as the reactive adhesive.

[0346] Inaddition, the heat-adhesive thermoplastic plastic
strand may contain other ingredients, for example, antioxi-
dants, catalysts, resins, waxes, fillers, wetting agents, rhe-
ology modifiers, stabilizers, flame retardants, colorants,
lubricants, plasticizers, and according to mixtures thereof.

[0347] For example, the following commercial products
can be used as the material for the heat-adhesive (hot melt)
thermoplastic plastic strand:

[0348] (i) non-reactive systems:
[0349] Jowat-Toptherm® EP 12 237.60 (polyolefin-
based),
[0350] Jowatherm® 211.50 (polyamide-based),
[0351] Jowat-Toptherm® 237.50 (polyolefin-based);
[0352] (ii) reactive systems:
[0353] Jowatherm-Reaktant® 600.71 (polyurethane-

based, 1-component system),

[0354] Jowatherm-Reaktant® 629.70 (polyolefin-
based, 1-component system)

Influence of the Filler Quantity

[0355] To determine the influence of the filler quantity, a
comparison series is carried out in each case with a poly-
amide-based adhesive and a polyurethane-based adhesive
(both reactive and non-reactive). Narrow sides of wood-
based substrates are coated according to the method of the
invention as described above. In each case, the adhesives
contain different amounts of calcium carbonate (CaCO,) as
filler, namely 0 wt. %, 1 wt. %, 5 wt. %, 10 wt. % and 20
wt. %, in each case based on the adhesive.

[0356] All adhesives are basically suitable for the method
according to the invention and lead to the formation of an
edge coating which is printable; i.e., the respective adhe-
sives can each be processed according to the invention.

[0357] However, the series of tests (increasing amount of
filler with otherwise identical adhesive and identical proce-
dure) show in each case that at high throughput, the wear of
the (extrusion) nozzle increases with increasing filler con-
tent, and that the processing properties, in particular the
application and flowability, deteriorate, and that the bond
strength, in particular the peel strength, adhesiveness, bond
strength, shear strength, heat resistance, loss range and shear
modulus, deteriorate.

Further Explanations of a Typical Procedure

[0358] According to a typical procedure, various tests are
carried out in the manner described below, wherein the
aforementioned starting materials are used:

[0359] At first, an image file is loaded into a workflow,
which is connected to the system, and automatically checked
for defined criteria. The criteria include, for example, the
resolution of the file, the color information it contains, and
other definable parameters. In the event of an error message
due to deviations from the specified criteria, corrections can
be performed directly. The dimensions of the narrow edge to
be coated are then entered directly, so that the image file is
automatically adjusted to the corresponding size of the area
to be printed. A printout or a check on a corresponding
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screen is also possible. The adapted image file is then made
available to the printing device via a corresponding inter-
face.

[0360] Subsequently, a wood-based panel to be coated is
brought into the system and aligned. As an alternative to the
method described above for providing the image file or
design, the surface decor of the wood-based panel can also
be detected optically when it is moved into the system and
sent to the printing device in an automated process.

[0361] Then the narrow surface of the wood-based panel
is moved along a slit nozzle or a roller, and the plastic
polymer or adhesive on which the heat-adhesive thermo-
plastic plastic strand is based is applied homogeneously onto
the entire narrow surface.

[0362] The applied plastic polymer or adhesive solidifies
due to the cooling process while the wood-based panel is
moved along, thus forming the thermoplastic plastic strand.
When using a reactive plastic polymer, for example, UV
lamps or heat sources can be arranged in particular down-
stream to initiate crosslinking.

[0363] The surface of the thermoplastic plastic strand is
then automatically homogenized by various tools, for
example milled, smoothened, ground, cut and/or polished.
[0364] The homogenized surface is then fed past the print
application device, which consists of six print heads
arranged one behind the other, each with a UV lamp behind
it. The colors are applied one after the other in the order of:
white (as base layer), cyan, magenta, yellow, black, and each
is UV-cured directly. This procedure is according to DIN
2846-1.

[0365] Finally, a digital printable varnish is applied over
the entire surface and smoothened or matt cured by a UV
lamp. The varnish thus serves to finish and protect the
underlying colors as well as the edge of the wood-based
panel.

REFERENCE SIGNS

[0366] A Producing apparatus

[0367] B Application and/or fixing apparatus
[0368] C Printing and/or ink application apparatus
[0369] a Method step (a)

[0370] b Method step (b)

[0371] ¢ Method step (c)

[0372] a' intermediate step or method step (a')

1-78. (canceled)

79. A method for edge coating a plate-shaped substrate by
applying an edge coating to at least one edge of a plate-
shaped substrate,

wherein the method comprises the following method

steps:

(a) producing a heat-adhesive thermoplastic plastic strand

by using extrusion,

(b) applying and fixing of the thermoplastic plastic strand

to at least one edge of the plate-shaped substrate in such
a way that an edge coating of the plate-shaped substrate
results, wherein a bond of the plate-shaped substrate
with the edge coating applied and fixed thereto results,

(c) applying a printing onto the thermoplastic plastic

strand,

wherein in method step (c¢) the application of the
printing is carried out by multicolor printing using a
plurality of printing inks of different colors and
wherein the printing inks are applied onto the ther-
moplastic plastic strand in at least one of a dot-form
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and a screen-form, wherein the resulting coloring is
produced by at least one of superpositioning and
juxtapositioning the printing inks, and
wherein in method step (c) the application of the
printing is carried out and controlled electronically in
a computer-based way by using digital printing,
wherein the print image to be produced in the course
of' the printing is configured and predetermined in an
electronically-based way;
wherein, initially, the dimensions of the area of the
plate-shaped substrate to be provided with the edge
coating and with the printing are determined electroni-
cally in a computer-based way and, subsequently, the
producing of the thermoplastic plastic strand and the
applying and fixing of the thermoplastic plastic strand
and the application of the printing are adapted each to
the determined dimensions and are controlled each
electronically in a computer-based way in accordance
with the determined dimensions, and
wherein, at first, before the application of the printing and
before method step (c). the optical configuration of the
plate-shaped substrate is electronically determined and
analyzed and, subsequently, in method step (c) the
printing is configured and adapted in accordance with
the optical configuration.
80. The method according to claim 79,
wherein the plate-shaped substrate is selected among
plate-shaped wood parts and plate-shaped furniture
part; and
wherein the thermoplastic plastic strand is selected among
plastic profile strands, plastic films and plastic edge
bands.
81. The method according to claim 79,
wherein the method comprising the overall operation of
the method steps (a), (b) and (c) is carried out at least
substantially continuously with at least substantially
uninterrupted process operation.
82. The method according to claim 79,
wherein the method comprising the overall operation of
the method steps (a), (b) and (c) is carried out discon-
tinuously.
83. The method according to claim 79,
wherein, in method step (a), the thermoplastic plastic
strand is produced, via extrusion, in a moldable and
heat-adhesive state by using heat application to a
temperature above the softening range of the thermo-
plastic plastic strand.
84. The method according to claim 79,
wherein, in method step (a), producing the heat-adhesive
thermoplastic plastic strand is carried out by means of
one of nozzle extrusion and roller discharge, wherein
producing the thermoplastic resin strand takes place at
a speed in the range from 1 m/min to 300 m/min.
85. The method according to claim 79,
wherein, in method step (b), the thermoplastic plastic
strand is applied and fixed at least substantially over the
entire surface and at least substantially without inter-
ruption and at least substantially homogeneously and
with uniform thickness on the at least one edge of the
plate-shaped substrate.
86. The method according to claim 79,

24
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least one of applying an adhesion promoter, using
corona treatment and using plasma treatment.

87. The method according to claim 79,

wherein applying and fixing the thermoplastic plastic
strand to the at least one edge of the plate-shaped
substrate in method step (b) is carried out without using

a surface activation.

88. The method according to claim 79,

wherein, after method step (a) and before method step (b),
at least one intermediate step is carried out,

wherein, as an intermediate step, applying and detachable
non-permanent fixing of the thermoplastic plastic
strand on a carrier is carried out.

89. The method according to claim 79,

wherein, in method step (c), the application of the printing
is carried out using at least one printing ink which is
applied by means of at least one of ink-jet printing and
laser printing, wherein the printing ink is UV-curable.

90. The method according to claim 79,

wherein, in method step (c), the thermoplastic plastic
strand, after the application of the printing ink, is
provided with a finishing layer.

91. The method according to claim 90,

wherein the finishing layer is applied as a sealing layer
based on at least one lacquer, and

wherein the finishing layer is selected among transparent
and translucent finishing layers.

92. The method according to claim 79,

wherein the overall composite resulting from the method
and comprising the thermoplastic plastic strand bonded
to the at least one edge of the plate-shaped substrate as
an edge coating provided with the printing is charac-
terized by at least one of the following properties:

a water-resistance in the range of from 3 to 5, deter-
mined according to IKEA datasheet TM 0002;

a heat-resistance in the range of from 3 to 5, determined
according to IKEA datasheet TM 0002;

a resistance to humid climatic conditions at least sub-
stantially without any visually detectable and visible
changes of the composite and of the edge coating,
determined in accordance with AMK Module 2
datasheet 005 of April 2015;

an alternating climate resistance at least substantially
without visually detectable and visible changes of
the composite and of the edge coating, determined
according to AMK Module 3 datasheet 005 of April
2015;

a resistance to water-vapor at least substantially with-
out visually detectable and visible changes of the
composite and of the edge coating, determined in
accordance with AMK module 1 datasheet 005 of
April 2015;

a UV-resistance according to gray scale in the range
from 3 to 5, determined according to at least one of
DIN EN ISO 4892-2:2013 and DIN EN 15187:2006;

a UV-resistance according to at least one of blue scale
and wool scale in the range from 6 to 8, determined
according to at least one of DIN EN ISO 4892-2:
2013 and DIN EN 15187:2006.

93. A system for carrying out a method for edge coating

wherein the at least one edge of the plate-shaped sub-
strate, before applying and fixing the thermoplastic
plastic strand, is subjected to a surface activation by at

a plate-shaped substrate by applying an edge coating to at
least one edge of a plate-shaped substrate according to claim
79,
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wherein the system comprises the following apparatuses
A, Band C:
(A) at least one producing apparatus A configured for
producing a heat-adhesive thermoplastic plastic strand
by using extrusion;
(B) at least one application and fixing apparatus B con-
figured for applying and fixing of the thermoplastic
plastic strand to at least one edge of the plate-shaped
substrate in such a way that an edge coating of the
plate-shaped substrate results, wherein a bond of the
plate-shaped substrate with the edge coating applied
and fixed thereto results;
(C) at least one printing and ink-application apparatus C
configured for applying a printing onto the thermoplas-
tic plastic strand,
wherein the at least one printing and ink-application
apparatus C is configured such that the application of
the printing is carried out by multicolor printing
using a plurality of printing inks of different colors
and that the printing inks are applied onto the ther-
moplastic plastic strand in at least one of a dot-form
and a screen-form,

wherein the resulting coloring is produced by at least
one of superpositioning and juxtapositioning the
printing inks, and

wherein the at least one printing and ink-application
apparatus C is configured such that the application of
the printing is carried out and controlled electroni-
cally in a computer-based way by using digital
printing, wherein the print image to be produced in
the course of the printing is configured and prede-
termined in an electronically-based way;

wherein the system is configured such that, initially, the
dimensions of the area of the plate-shaped substrate to
be provided with the edge coating and with the printing
are determined electronically in a computer-based way
and, subsequently, the producing of the thermoplastic
plastic strand and the applying and fixing of the ther-
moplastic plastic strand and the application of the
printing are adapted each to the determined dimensions
and are controlled each electronically in a computer-
based way in accordance with the determined dimen-
sions, and

wherein the system is configured such that, at first, before
the application of the printing, the optical configuration
of the plate-shaped substrate is electronically deter-
mined and analyzed and, subsequently, the printing is
configured and adapted in accordance with the optical
configuration.
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94. The system according to claim 93,

wherein the producing apparatus A and the application
and fixing apparatus B are configured as a combined
producing and application and fixing apparatus.

95. The system according to claim 93,

wherein the producing apparatus A, the application and
fixing apparatus B and the printing and ink-application
apparatus C are arranged in a joint process section and
system line.

96. The system according to claim 93,

wherein the producing apparatus A, the application and
fixing apparatus B and the printing and ink-application
apparatus C are arranged at least partially in separate
process sections and separate system lines.

97. The system according to claim 93,

wherein the printing and ink-application apparatus C
comprises a plurality of printing and ink-application
devices, wherein the printing and ink-application
devices are connected and arranged one behind another
in downstream process direction.

98. The system according to claim 93,

wherein the printing and ink-application apparatus C
comprises at least one drying device configured for
drying and UV-curing printing inks, wherein the
respective drying device is arranged downstream in the
process direction relative to a respective printing and
ink-application device.

99. The system according to claim 93,

wherein the printing and ink-application apparatus C
comprises at least one finish application device config-
ured for applying a finishing layer.

100. The system according to claim 93,

wherein the printing and ink-application apparatus C
comprises at least one finish application device config-
ured for applying a finishing layer, wherein the finish-
ing layer is applied as a sealing layer based on at least
one lacquer and wherein the finishing layer is selected
among transparent and translucent finishing layers.

101. The system according to claim 93,

wherein the system further comprises at least one surface
processing apparatus configured for processing the
surface of the thermoplastic plastic strand, wherein the
surface processing apparatus is configured as one of a
smoothing, grinding, milling, calibrating, cutting and
polishing device and wherein the surface processing
apparatus is arranged upstream of the printing and
ink-application apparatus C in process direction.
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