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(57) Abstract
The invention relates to a method for 20 8 /a
the production of resistant covering elements
for building surfaces or the like, especially 9
for the production of decorative floor cov-
ering elements, consisting of several lay- SR i it - 2
ers which are assembled in a sandwich-type So ;
construction by applying pressure and heat.
Said covering elements have an upper trans-
parent face sheet (2) on the decorative side,
a decorative layer (4), a support plate (5) and
a lower face sheet (6). The upper face sheet
(2) is prefabricated from a support layer (7),
in which an abrasion-resistant material (8)

is embedded and which is provided with a Sb 14q.

bonding material (9). The decorative layer

(4) 1s applied to the support plate (5) or in YT BT s, VD & W T e
the bottom side (2b) area of the upper face e oo e e A5 I e A
sheet (2) and is processed together with the 14

support plate (5) or the upper face sheet to

form a prefabricated layer. 13 14b

(57) Zusammenfassung

-
L 7

Die Erfindung betrifft ein Verfahren zur Herstellung von widerstandsfihigen Belagelementen fiir Geb4dudeoberflichen oder dergleichen,
insbesondere zur Herstellung von dekorativen Belagelementen fiir FuBbdden, unter Verwendung mehrerer Schichten, die durch die
Einwirkung von Druck und Wirme in Sandwichbauweise miteinander verbunden werden, mit einer auf der dekorativen Seite vorgesehenen
oberen, transparenten Decklage (2), einer Dekorschicht (4), einer Tragplatte (5) und einer unteren Decklage (6), wobei die obere Decklage |
(2) aus einer Trdgerschicht (7) vorgefertigt wird, in die ein abriebfestes Material (8) eingebettet und die mit einem Bindemittel (9) versehen
wird. Die Dekorschicht (4) wird auf die Tragplatte (5) oder in dem Bereich der Unterseite (2b) der oberen Decklage (2) aufgebracht und

mit der Tragplatte (5) oder der oberen Decklage (2) zu einer vorgefertigten Schicht verarbeitet.
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Covering element for building surfaces or the like and me-

thod for the production thereof

The 1invention relates to a method for the production of
resistant covering elements for building surfaces or the like,
especilally for the production of decorative floor covering
elements, consisting of several layers which are assembled in
a sandwich-type construction by applying pressure and heat,
with an upper transparent face sheet on the decorative side,
which 1s also referred to as "overlay paper", a decorative
layer, a support plate and a lower face sheet, where the upper
face sheet 1s prefabricated from a support layer, in which an
abrasion-resistant material is embedded and which is provided
with a bonding material, and a covering element manufactured
according to this method, consisting of a support plate, a
transparent face sheet on the visible side, a decorative layer
and a lower face sheet with a tension layer provided on the
bottom side of the support plate facing the building surface.

In the previously known covering elements of the type
described, four different layers are prefabricated and then
bonded together 1in a sandwich-type construction by applying

pressure and heat.

The support layer of the upper face sheet of known covering
elements essentially consists of cellulose. The abrasion-
resistant material 1s embedded in the cellulose layer in the

form of corundum particles.

According to the known method, the decorative layer is applied
to a special layer, which has to be prefabricated for the sole
purpose of applying the decorative layer. This layer consists
of at least three layers. The first layer is a special white
decorative support layer made of paper or the like. The

decorative layer, which preferably consists of ink, is applied
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to this layer by a printing process, for example. A bonding
material 1s then applied to the connected layers - meaning the
decorative support layer and the decorative layer - at least
on their common top side, preferably on their top and bottom
side. Melamine resin, or an agent containing melamine resin,

1s used as the bonding material, for example.

Thus, the layer containing the decorative layer was previously
constructed from four layers 1n the following order: a top
ponding material layer, the decorative layer, the decorative

support layer and a bottom bonding material layer.

Manufacturers of covering elements usually produce the support
plate themselves and purchase the overlay paper, the special
layer with the decorative layer and the lower face sheet from
suppliers. The suppliers manufacture the decorative layer in

the desired designs.

A covering element can be used until the upper transparent
face sheet wears off and is destroyed by the further use of
the decorative layer. One disadvantage of the known covering
element 1s that only the bonding material layer on top of the
decorative layer contributes to increasing the abrasion-
resistance of the covering element. The decorative support

layer 1tself makes no contribution in this context.

Under the 1influence of pressure and temperature during
manufacture, the decorative support layer located on the
visible side of the support plate and the support layer of the
upper transparent face sheet build up internal stresses acting
1n the same direction. These stresses cause the covering to
deform, primarily 1in its 1longitudinal direction, where the
line of deformation is perpendicular to the plane in which the
covering element extends. The lower face sheet is applied to
the bottom of the support plate in order to compensate for the

deformation. This sheet has a tension layer. The tension layer
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also develops 1nternal stresses and counteracts the
deformation. The tension layer must develop internal stresses
equal 1n magnitude to those of the layers located on the
visible side of the support plate, so that the 1internal
stresses can be counteracted and there 1s no deformation of

the support plate and thus of the covering element.

The tension layer must be able to develop internal stresses
equal 1n magnitude to those of the decorative support lavyer
located on the visible side of the support plate and the
support layer together. Assuming that the decorative support
layer, the support 1layer and the tension layer all have
roughly the same material quality, the tension layer must be
equally as thick as the sum of the thickness of the decorative
support layer and the support layer. Therefore, the tension
layer requires a lot of material and increases the welght.
These factors 1ncrease the manufacturing; storage and

transport costs of the covering element.

The object of the invention 1s to design a covering element,
and a method of producing it, with which thin, lightweight
covering elements can be manufactured simply and the cost of

material, manufacturing, storage and transport reduced.

According to the 1invention, the object 1s solved in that the
decorative layer 1s applied to the support plate, or in the
area of the bottom of the face sheet, and 1s processed
together with the support plate or the face sheet to form a
prefabricated layer. In the covering element manufactured
according to this method, only the decorative layer and a
bonding material layer are located between the support layer
of the upper face sheet and the support plate. The thickness
of the tension layer of the lower face sheet 1is essentially
equal to the thickness of the support layer.

This simple measure reduces the number of layers to be

prefabricated to a maximum of three. The special layer for the
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decorative layer 1s eliminated. Instead, it is combined with
the upper transparent face sheet to form a single layer.
Alternatively, it can also be combined with the support plate
to form a single layer. In the latter case, the decorative
layer 1s applied to the top side of the support plate facing
the upper face sheet.

Decreasing the number of layers to be prefabricated reduces
the number of required manufacturing steps and cuts the

manufacturing costs.

The overall thickness of the covering element can be thinner
and the covering element can be lighter than before, thus

reducing the material, storage and transport costs.

On the visible side of the covering element, the support plate
now has only one layer which generates internal stresses,
namely the support layer of the upper face sheet. Thus, the
tension layer of the lower face sheet can advantageously be
thinner than before, meaning essentially as thick as the

support layer of the upper face sheet.

If the overall thickness of the known covering element can be
retained, the covering element manufactured according to the
new method offers another advantage: the support layer of the
upper face sheet can then be designed with a thickness egqgual
to the previous thickness of the support layer and the
decorative support layer together. This advantageously results
1n a layer of abrasion-resistant material that is twice as
thick and which lasts twice as long as the known covering
element under the same degree of wear and tear. In this
context, the thickness of the tension layer of the lower face

sheet 1s equal to the thickness of the doubled support layer.

Of course, surfaces other than building surfaces, such as
furniture surfaces, can Dbe advantageously manufactured

accordingt to this method. It is particularly suitable for,
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among other things, kitchen counters, which need to have an

especlally durable surface.

The decorative layer 1s expediently manufactured by coating
with ink. It 1is particularly favourable 1f the decorative
layer 1is applied to the bottom of the support layer of the
face sheet. Alternatively, a bonding material layer can first
be applied to the bottom of the support layer of the face
sheet, followed by the decorative layer. The face sheet
prefabricated in this way can then be prefabricated by the
manufacturers of overlay papers and purchased and further pro-

cessed by the manufacturers of the covering elements.

For reasons relating to the technical manufacturing process,
1t can be advantageous to apply the decorative layer to the
top of the support plate. It then comes into contact with the

bonding material at a later time.

The 1ink for the decorative 1layer 1s preferably applied
according to the known printing process.

An example of the present invention 1s described below based
on the drawings. The drawings show the following:

Fig. 1 (Prior art) The prefabricated layers of a covering

element manufactured according to the known method,

Fig. 2 The prefabricated layers of a covering element with
a small overall thickness, manufactured according to

the new method,

Fig. 3 A known covering element,

Fig. 4 A covering element with a small overall thickness,

manufactured according to the new method,

Fig. 5 A covering element with a support layer of twice the

thickness, manufactured according to the new method,
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Fig. 6 The prefabricated layers of a configuration of a
covering element manufactured according to the new
method,

Fig. 7 The prefabricated layers of another configuration of
a covering element manufactured according to the new
method.

All the figures are schematic diagrams of cross-sections of
the 1ndividual layers. The layers are indicated by different
hatch marks.

Figure 1 shows the four layers which make up a covering
element 1 manufactured according to the known method. The
layers 1include an upper transparent face sheet 2, a special
layer 3 with a decorative layer 4, a support plate 5 and a
lower face sheet 6. Due to 1ts small thickness, decorative
layer 4 1s only indicated by the reference number 4 in the
figures and is not represented by specific hatch markings like
the other layers. Figure 1 shows the four layers in the above
order, one on top of the other. The layers are assembled in
this order in a press under the application of heat. Covering

element 1 made of these layers i1s shown in Fig. 3.

According to Fig. 1, prefabricated upper face sheet 2 has a
support layer 7 consisting essentially of cellulose, which
becomes transparent after being bonded to the other layers by
the application of pressure and heat. An abrasion-resistant
material 8 1s embedded in the cellulose 1in the form of
corundum particles. Support layer 7 with abrasion-resistant
material 8 1s covered all over by a bonding material 9. In
this configuration, bonding material 9 consists of melamine
resin and forms the two melamine resin layers 9a and 9b, where
open surface 9a of the melamine resin layer forms the surface
of covering element 1 which can be walked on as a floor
covering. This surface gradually wears off as a result of

abrasion.

* e e h———
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Special layer 3 consists of a special decorative support layer
10 made of white paper. Decorative layer 4, which consists of
ink, 1s applied to top 1l0a of decorative support layer 10 by
a colour printing process. After this processing step, layer
3 was covered all over with bonding material 12. Melamine
resin was again used as bonding material 12, forming the two

melamine resin layers 12a and 12b.

In this case, support plate 5 1s made of HDF board (high-
density fibreboard). It can alternatively be made of MDF board
(medium-density fibreboard), particle board, wood <core

plywood, plywood, etc.

Lower face sheet 6 essentially consists of a tension layer 13
made of paper. This layer 1s also covered all over with
bonding material 14. In this case, bonding material 14
consists of melamine resin and forms melamine resin layers l4a
and 14b. In Fig. 1, the thickness of tension layer 13 1s equal
to the sum of the thicknesses of support layer 7 and
decorative support layer 10, so that the covering element does
not deform as a result of the internal stresses 1n layers 7,
10 and 13.

One disadvantage 1s that decorative support layer 10 does not
make any contribution to i1ncreasing the abrasion resistance of

covering element 1, since it 1s located under decorative layer
4.

Tension layer 13 1s thicker than support layer 7. The
additional thickness 1s equal to the thickness of decorative
support layer 10. Decorative support layer 10 increase the
overall thickness of covering element 1. Tension layer 13,
which 1s relatively thick due to decorative support layer 10,
further increases the overall thickness of covering element 1.
The known covering element consequently requires a lot of

material and 1ts weight 1s increased.

s ARt ) e —
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Figure 2 shows the prefabricated layers of a covering element

1 manufactured according to the new method. Covering element
1 made up of these layers is shown in Fig. 4. The thickness of
upper face sheet 2 and, 1in particular, of support layer 7
located therein, is equal to the thicknesses shown in Fig. 1
for upper face sheet 2 and support layer 7. As shown 1n Fig.
4, overall thickness D2 of finished covering element 1 1is,
however, much smaller than that of covering element 1
manufactured according to the known method shown in Fig. 3.
This results from the fact that special layer 3 has been
eliminated and tension layer 13 is only half as thick compared

to the configuration in Fig. 3.

Prefabricated upper face sheet 2 according to Fig. 2 also has
a support 1layer 7 consisting essentially of cellulose, 1in
which an abrasion-resistant material 8 is embedded in the form
of corundum particles. Special layer 3 with special decorative
support layer 10 is eliminated. In the present configuration,
decorative layer 4 was applied to bottom 7b of support layer
7 by a colour printing process. Decorative layer 4, which 1is
underneath support layer 7, 1is visible after all the layers
have been pressed together under the application of heat. This
process causes 1t to become transparent.

After printing, support layer 7, with decorative layer 4
printed on it, was covered all over with bonding material 9
consisting of melamine resin, which forms the two melamine
resin layers 9a and 9b. Advantageously, the thickness of
tension layer 13 of lower face sheet 6 1s now only as large as

the thickness of support layer 7 of upper face sheet 2.

Figure 3 shows a finished covering element according to the
prior art. It has a relatively large overall thickness D1. The
subsequent Figures 4 and 5 1llustrate the advantages of the
covering element manufactured according to the new method.

The configuration of the covering element illustrated in Fig.
4 shows a covering element manufactured according to the new
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method that has a smaller overall thickness D2 than the known
covering element according to Fig. 3, because special
decorative support layer 10 has been eliminated. It 1s lighter

and can be manufactured with less material.

An alternative configuration 1i1s shown in Fig. 5. In this case,
overall thickness D3 is equal to overall thickness D1 in Fig.
3. With the same thickness of support plate 5 and the same
overall thickness (D1 = D3) of the two covering elements,
support layer 7 shown in Fig. 5 1s more than twice as thick as
support layer 7 of the known covering element in Fig. 3. The
advantage of the configuration according to Fig. 5 1s that
there 1s more than twice as much abrasion-resistant material
8 on top of decorative layer 4, and that covering element 1
lasts roughly twice as long as the covering element according
to Fig. 3, due to the fact that support layer 7 is more than

twlice as thick.

Figure 6 shows a configuration of the covering element
according to the invention, in which decorative layer 4 1s not
applied directly to the bottom of support layer 7 of upper
face sheet 2. In this practical example, bonding material 9
made of melamine resin 1s applied to support layer 7 first,
thus forming melamine resin layers 9a and 9b. Decorative layer

4 1s printed on the bottom melamine resin layer 9b.

Another configuration of the covering element according to the
invention 1s shown in Fig. 7. In this method, decorative layer

4 1s printed on the top 5a of support plate 5.

The overall thicknesses of the covering elements according to
the configurations shown 1n Figs. 6 and 7 are much smaller

than the overall thickness of the known covering element

according to Fig. 3.
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Covering element for building surfaces or the like and

method for the production thereof

List of reference numbers

1 Covering element

2 Upper transparent face sheet
3 Speclial layer

4 Decorative layer

5 Support plate

5a Top (support plate)

5b Bottom (support plate)

6 Lower face sheet

7 Support layer

7a Top (support lavyer)

7b Bottom (support layer)

8 Abrasion-resistant material
9 Bonding material

9a Melamine resin layer

9b Melamine resin layer

10 Decorative support layer
10a Top (decorative support layer)
12 Bonding material

l12a Melamine resin layer

12b Melamine resin layer

13 Tension layer

14 Bonding material layer

l4da Melamine resin layer

ldb Melamine resin layer

D1 Overall thickness

D2 Overall thickness

D3 Overall thickness
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the production of res

istant covering

for building surfaces, especially for the

elements

in a

sandwich-type

of decorative floor covering

elements, saild

including several layers which are

construction by applylng

pressure and heat, said layers comprising a support plate,

. lower face sheet, an upper transparent face sheet on a

decorative side oI

——

said support plate, and a decorative

layer, wherein sald upper face sheet is prefabricated from

embedded and which is provided with a bonding material, and

wherein said decorative layer 1s applied to said support

plate or in the area of the bottom of said upper tface

sheet, and is processed together with said support plate oOr

said upper face sheet to form a prefabricated layer.

2 . The method claimed in claim 1, wherein said decorative

layer is manufactured Dy coating with 1ink.

3. The method c¢laimed 1n claim 1 or

2 wherein said

decorative layer is applied to the bottom of said support

layer of

said upper transparent face sheet.

4 . The method claimed in claim 1 oOr 2, wherein said

bonding material is applied tO the bottom of said support

layer ©

wp—

sald upper

transparent face sheet, and said

decorative layer is then applied to said bonding material.

5. The method claimed

decorative layer

support plate.

18

in claim 1 or 2, wherein said

applied to a =TOop surface of said
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6. The method claimed in any one of claims 2 through 5,

wherein the ink for said decorative layer 1s applied by a

printing process.

7. A covering element for the production of resistant
building surfaces, especially for the production of floor

coverings with a decorative visible side, comprising:

a support plate;

an upper transparent face sheet provided on a visible
side of said support plate, sailid upper transparent face
sheet consisting of a support layer having an abrasion-
resistant material embedded therein and a bonding material

layer covering at least a visible side of said support

laver;

a decorative layer, said decorative layer being

visible through said upper face sheet; and

a lower face sheet having a tension layer provided on

a bottom of said support plate facing a building surface,

wherein only said decorative layer and said bonding
material layer are located between said support layer of

said upper face sheet and said support plate, and whereiln

the thickness of said tension layer 1s essentially equal to

the thickness of said support layer.

8 . The covering element claimed in claim 7, wherein said

decorative layer consists of ink.
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9. The covering layer claimed in claim 7 or 8, wherein
sald decorative layer 1s applied to the bottom of said

support layer of saild upper face sheet.

10. The covering element claimed in claim 7 or 8, wherein
sald bonding material layer 1is located on the bottom of
said support layer of said upper face sheet, and said

decorative layer 1s applied to said bonding material laver.

11. The covering element claimed in claim 7 or 8, wherein

sald decorative layer 1s located on a top surface of said

support pilate.

12. The covering element claimed 1n any one of claims 8
through 11, wherein the 1ink for said decorative layer 1is

applied by a printing process.
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