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The present invention relates to an elastic floor covering, comprising a soft core, a decora-
tive layer on top of the core, a transparent wear layer on top of the decorative layer and a
backing layer positioned under the core, wherein at least the core, the wear layer and the
backing layer are made of polyurethane, and a glass fiber mat is arranged between the core

and the decorative layer.

Flexible floor coverings of plastic materials are commonly known. In the past, floor cover-
ings were made, for example, from PVC or linoleum. Thermoplastic floor coverings, i.e.
such floor coverings that are sufficiently deformable at room temperature, are sold as web
product and can be installed by glueing onto the ground. It is also possible to produce such
floor coverings in the form of panels or tiles that comprise locking profiles at their lateral
edges providing a connection with a corresponding further panel or tile. The flexibility of
such a floor covering does not only facilitate the installation but also leads to positive char-

acteristics in use, for example, a good impact sound reduction.

The floor covering of the present kind has a laminate structure. It comprises a soft core, a
decorative layer provided on the core, a wear layer applied on top of the decorative layer,
and a backing layer arranged under the core. For some years floor coverings are known in
which at least the core, the wear layer and the backing layer are made of polyurethane
(PU). This provides different advantages, like, for example, a high dimensional stability,
i.e. there are only small changes of the dimensions of the floor covering with varying tem-
perature. Moreover, such a floor covering has good elastic properties. Deformations caused
by mechanical load onto the surface restitute to almost 100%. Another important aspect is
the environmental safety of such floor coverings, providing low emissions and being safe

from discharging toxic gases in case of fire.

The polyol used as a precursor for the synthesis of the polyurethane of these floor cover-
ings originated in most cases from petrochemical raw materials. The superior aliphatic
Polyol is primarily used for the polyurethane of the wear layer, while the PU material for
the core and the backing layer is usually produced from aromatic Polyol. The use of ali-

phatic polyol results in polyurethanes with high scratch resistance, cleaning friendliness,
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UV stability, impression behaviour, reshaping behaviour and improved characteristics in

case of fire.

With more restrictive legal stipulations concerning the environmental safety, demanding an
even higher environmental compatibility, there is an increasing demand in the market for
products with excellent environmental safety in the living area. These requirements could

not be fulfilled by the conventional floor coverings.

It is therefore an object of the present invention to improve a flexible floor covering with
the above described laminate structure consisting predominantly or completely of polyure-
thane with respect to its characteristics, in particular to its environmental safety and its
characteristics in case of fire to decrease its emissions. The excellent characteristics in use
of the conventional floor coverings of PU shall not only be maintained but even improved,
in particular with regard to its dimensional stability, its impression behaviour in case of a

mechanical load and its reshaping behaviour.

These objects are achieved according to the present invention by a floor covering compris-

ing the features of claim 1.

The core and the backing layer of the floor covering according to the present invention
consist of polyurethane that is synthesized of aromatic polyol originating from renewable
raw materials. These are so called biogenic polyols. The polyurethanes made herefrom
show improved characteristics with respect to their environmental friendliness, compared
to polyol of petrochemical origin. In particular, they show low emissions and do not devel-
op toxic gases in case of fire. For this reason it is possible to produce a flexible floor cover-
ing using polyurethane almost completely from renewable raw materials and to satisfy the
demand for environmentally compatible and sustainable products. The polyurethane of the
wear layer is made of an aliphatic polyol, while the polyurethane of the core and the back-

ing layer is synthesized of a biogenic aromatic polyol.

For further improvement of the dimensional stability, a glass fiber mat is positioned be-

tween the core and the decorative layer, further improving the impression behaviour and

2
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the reshaping behaviour and inhibiting an extension and a shrinking of the floor covering
with varying temperature. In the floor covering according to the present invention, the dec-
orative layer is made of a cellulose paper impregnated with polyurethane. This polyure-

thane can also be synthesized of a biogenic polyol.

According to a preferred embodiment of the present invention, the renewable raw materials

are vegetable oil, in particular castor oil, rapeseed oil or palm oil.

According to another preferred embodiment of the present invention, the backing layer
comprises a surface structure at its bottom side. This provides a good connection to an ad-
ditional adhesive used for glueing the floor covering onto a ground, like, for example, a

floor screed.

According to still another preferred embodiment of the present invention, the core and the
backing layer are integrally formed and consisting of identical material. In this case the

backing layer just represents the back surface of the core.

Preferably the backing layer is made of a polyol formulation that has affine characteristics

with respect to conventional dispersion adhesives as commonly used for floor coverings.

More preferably, the wear layer has a thickness between 0.1 mm and 0.5 mm, the decora-
tive layer has a thickness of about 0.2 mm, and the glass fiber mat has a thickness between

0.2 mm and 0.5 mm.

According to another preferred embodiment of the present invention, the cellulose paper of

the decorative layer has an area weight between 35 and 80 g/m”.

According to another preferred embodiment of the present invention, the floor covering is
produced as a rolled up web product. Therefore it is possible to deliver the floor covering
according to the present invention as a web product in the form of rolls that can be cut and
glued in pieces at the installation site. This web product may preferably have a thickness of

about 1 to 3 mm.
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According to an alternative embodiment of the present invention, the floor covering can be
cut to a plate comprising interlocking profiles at its lateral edges to be connected with other
plates. In this case the floor covering is delivered in the form of floor panels provided with
profiles to be connected with each other. This panel may preferably have a thickness be-

tween about 3 mm and 8§ mm.

More preferably, the present invention refers to a floor element for laying on a floor, like a
floor panel or a floor tile, comprising a carrier plate being covered with a floor covering
according to the present invention. That is, the floor covering according to the present in-
vention is supported at its bottom by a support panel in the present case. The support panel
can be produced of a relatively inexpensive material like a derived timber product. The

floor covering on the support panel may have a thickness of about 1 mm.

More preferably, the carrier plate of this floor element is provided with locking profiles at
its lateral edges for connection with other panels. For this reason the installation is carried

out by mutual collection of the locking profiles, as with conventional floor panels.

A method for producing a floor covering according to the present invention is character-
ized by the first process for producing an upper layer composite comprising the wear layer,
the decorative layer and the glass fiber mat, and by a second process to form the core and
the backing layer, as well as by joining the upper layer composite and the core. The first

process comprises the following steps:

a) applying a layer of polyurethane from an aliphatic polyol to a first carrier

web for forming the wear layer,

b) applying a cellulose paper web for forming the decorative layer on the wear
layer,
c) applying a glass fiber mat web to the cellulose paper web,
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d) impregnating the cellulose paper web and the glass fiber mat web with pol-

yurethane.

The second process comprises the step of applying a layer of polyurethane produced from
a biogenic aromatic polyol to a surface structured second carrier web for forming the back-

ing layer and the core.

Preferably the first process comprises, subsequent to step d), comprises removing the first

carrier web, and controlling the temperature of the upper layer composite.

According to another preferred embodiment of the method according to the present inven-
tion, the second process comprises, subsequent to the step of forming the backing layer and
the core, a step of applying a laminating adhesive to the core. By this step the core is pre-

pared for joining the upper layer composite.

More preferably, after the step of applying the covering adhesive to the core, the upper

layer composite is glued onto the core.

In the following a preferred embodiment of the present invention is described in more de-

tail with reference to the following figures.

Fig. 1 shows a schematic section through the laminate structure of one embodi-

ment of the elastic floor covering according to the present invention, and

Fig. 2 is a schematic view of a method for producing the floor covering according

to the present invention.

The section in Fig. 1 shows a floor covering 10 with a laminate structure. It comprises
(from top to bottom) a transparent wear layer 12 forming the upper surface of the floor
covering 10, a decorative layer 14 positioned under the wear layer 12, showing a decor, a

glass fiber mat 16 under the decorative layer 14, a soft core 18 and a backing layer 20 fin-



10

15

20

25

30

DK/EP 2755818 T3

ishing the laminate structure of the floor covering 10 to its bottom side. Details of this lam-

inate structure shall be described in the following.

The wear layer 12 is made completely of polyurethane (PU) that is synthesized from a su-
perior aliphatic polyol. This aliphatic polyol is not a biogenic polyol. Moreover this wear
layer 12 shows a high scratch resistance, cleaning friendliness, UV stability, a good im-
pression behaviour and reshaping behaviour and no emissions of toxic gases in case of fire.
The impression behaviour shall describe the behaviour of the material in case of a mechan-
ical load. The surface of the floor covering 10 shows a high resistance against such loads.
If impressions are formed, they reshape almost completely if the mechanical load is re-

moved.

In the present embodiment, the wear layer 12 shows a thickness between 0.1 and 0.5 mm.

The decor film 14 positioned under the wear layer 12 is made of a decor paper, which is a
cellulose paper impregnated with polyurethane. This polyurethane can also be synthesized
from a biogenic polyol, i.e. originating from a renewable primary product. The decor paper
may have an area weight between 35 and 80 g/m?, being printed with a decor on its upper

side.

For improving the dimensional stability and for further improvement of the impression
behaviour and reshaping behaviour of the floor covering 10, the laminate structure further
comprises a glass fiber mat 16 arranged between the decorative layer 14 and the core 18
below. This glass fiber mat is also impregnated with polyurethane produced from a biogen-

ic polyol. It has a thickness between 0.2 mm and 0.5 mm.

The core 18 as well as the backing layer 20 each are made of a polyurethane produced
from an aromatic polyol from renewable raw materials. Aromatic polyol is less superior
than aliphatic polyol, but since the core 18 and the backing layer 20 are not exposed to the
upper surface of the floor covering 10, the use of materials is acceptable for this purpose

that are less superior. However, the core 18 has still good characteristics with respect to its
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environmental compatibility, has low emissions and does not set free toxic gases in case of

fire. The core 18 may comprise additional filler materials.

The backing layer 20 may comprise a surface structure on its bottom side 22 that promotes
the adhesion with a glue. This means that the floor covering 10 can be glued to a ground
without problems. The floor covering 10 described here can be glued directly to a floor

screed.

In alternative embodiments it is possible to install the floor covering 10 not directly to the
ground but on top of a carrier plate. The result is a floor panel or a floor tile that is covered
with the floor covering according to the present invention, and it can be installed like con-
ventional floor panels, for example by means of locking profiles positioned at the lateral

edges of the panels.

According to still another embodiment, it is possible to provide the floor covering 10 as
such as a floor panel providing a certain degree of flexibility and elasticity. This floor pan-

el can also be provided with lateral locking profiles.

More specific embodiments are described in the following.

EMBODIMENT 1

This embodiment is a floor element for installation on a floor, comprising a bottom support
plate of a derived timber product like chipboard, medium density fiber board or high densi-
ty fiber board. It is also possible to make a support panel of a plastic material. On its upper
surface, the support plate is covered by the floor covering 10 according to the present in-
vention like shown in the Figure and described above. The backing layer 20 of this floor

covering 10 is glued onto the support plate.

The floor covering 10 on the top side of the support plate has a thickness of about 1 mm.
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EMBODIMENT 2

This embodiment is a floor covering 10 produced as a rollable web product that can be
delivered in rolled state and glued to the ground. This floor covering 10 has an overall

thickness of 1.8 to 3 mm.

EMBODIMENT 3

This embodiment is an elastic floor panel being formed completely by the floor covering
10 itself, and its upper surface being formed by the wear layer 12 while its bottom surface
22 is formed by the backing layer 20. These panels are provided with locking profiles at
their lateral edges, like, for example, profiles for an adhesive free installation. These panels
have an overall thickness of 3 to 8 mm and may have a width of about 2 m, and they can

be cut at different lengths and into different widths.

Fig. 2 shows schematically a method for producing the floor covering 10, for example, as a

rollable web product.

This method is divided in two different processes that can be carried out at the same time.
In the first process, the wear layer 12 and the decorative layer 14 are produced and joined
with the glass fiber mat 16 to form a layer composite that is designated in Fig. 1 with refer-
ence number 24. In the second process, the core 18 and the backing layer 20 are produced.
In the following, the parts of the floor covering 10 produced in the two processes are
joined to one unit, for example, by gluing, so that the upper layer composite 24 is glued

onto the core 18.

In Fig. 2, the first process 50 is shown schematically in the upper portion of the Figure,
while the second process 52 is shown in the lower portion of the Figure. In the first process
50 a first support web 54 is unreeled from a roll 56 and guided to a station 58 for applying
a polyurethane layer to the support web 54. The polyurethane of this layer is produced

8
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from a superior aliphatic polyol. Within the station 58, the polyurethane layer is applied to
the support web 54 in the desired thickness by means of a doctor blade. The resulting pol-

yurethane layer forms the wear layer 12 of Fig. 1.

The support web 54 carrying the wear layer 12 is covered subsequently in the next station
60 with a cellulose paper web 62. Before it reaches station 60, the wear layer 12 crosses a
heating station 59. It is noted that in this process, the wear layer 12 is positioned downside,
i.e. the side corresponding to its position in use according to Fig. 2, forming the use sur-
face, faces the support web 54. The layering sequence in the first process is from top to
bottom with respect to the orientation in Fig. 1, i.e. the wear layer 12 is formed first, and

subsequently the decorative layer 14 and the glass fiber mat 16 are applied.

In the following station 54, the glass fiber mat 66 is unreeled from a roll and positioned on
the cellulose paper web 62 so that the wear layer 12, the cellulose paper web 62 for form-
ing the decorative layer 14 and the glass fiber mat web 66 are layered on the support web
54. This laminate structure is transmitted further to station 68, in which the cellulose paper
web 62 and the glass fiber mat web 66 are impregnated with polyurethane. This is per-
formed by a doctor blade with a rubber lip for introducing the polyurethane into the glass

fiber mat web and the cellulose paper web.

The resulting layer composite 24 is then separated from the support web 54, which is
wounded onto a roll. After the delimitation, the layer composite 24 runs through a temper-

ing station 72 to bring it to a predetermined temperature.

In the second process 52, a second support web 74 is unreeled from a roll 76. This support
web 74 is provided with a surface structure. It runs through a station 77 in which a layer of
polyurethane is applied to the support web 74 with the surface structure, said polyurethane
originating from a biogenic aliphatic polyol, which is a polyol from renewable raw materi-
als. The layer applied within the station 77 forms the core and the backing layer 20. In the
present embodiment, the backing layer 20 is formed only by the structured bottom side of

the core 18, i.e. the core 18 and the backing layer 20 are made as one piece.
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The support web 74 carries the core 18 with the backing layer 20 further into station 78, in

which an adhesive glue is applied to the upper side of the core 18.

Downstream to station 78, a laminate cylinder 80 is provided to laminate the layer compo-
site 24 from the first process 50 onto the upper side of the core 18 provided with adhesive.
It is noted that the layer composite 24 can be wound up intermediately und unreeled for the
laminating process described here, which is not shown in Fig. 2. However, it is also possi-
ble to transfer the layer composite 24 directly after crossing the cooling section 72 via de-
flection roll or comparable means to the laminate cylinder 80. Such a deflection roll is
shown schematically in Fig. 2. In the real process, this deflection also comprises the turn-
ing of the laminate structure 24 into the right orientation, which is also not demonstrated

here.
Downstream to the laminating cylinder 80, the structured support web 24 is wounded up

again and separated from the resulting floor covering 10. The floor covering 10 is then

wound up onto a roll 84 as a web product.

10
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Patentkrav

1. Elastisk gulvbelaegning (10), med en blgd kerne (18), et dekorlag (14), der
er placeret pa kernen (18), et slidlag (12), der ligger oven pé dekorlaget (14),
og et underlag (20), der er placeret under kernen (18), hvor i det mindste
kernen (18), slidlaget (12) og underlaget (20) bestar af polyurethan, og der
inde mellem kernen (18) og dekorlaget (14) ligger en glasfiberméatte (16),
kendetegnet ved,

- at dekorlaget (14) bestar af cellulosepapir, som er impraegneret med poly-
urethan,

- at slidlaget (12) bestar af et polyurethanmateriale, som udvindes af en alifa-
tisk polyol,

- mens kernen (18) og underlaget (20) hver isaer bestar af et polyurethanma-
teriale, som udvindes af en aromatisk polyol af fornyelige rAmaterialer.

2. Gulvbelaegning ifolge krav 1, kendetegnet ved, at det ved de fornyelige
ramaterialer drejer sig om planteolie, iseer ricinusolie, rapsolie eller palmeolie.

3. Gulvbelaegning ifglge krav 1 eller 2, kendetegnet ved, at underlaget (20)
pa sin underside (22) er forsynet med en overfladestruktur.

4. Gulvbeleegning ifolge et af de foregéende krav, kendetegnet ved, at ker-
nen (18) og underlaget (20) er udformet ud i et og bestar af identisk materia-
le.

5. Gulvbelaegning ifalge et af de foregaende krav, kendetegnet ved, at under-
laget (20) fremstilles af polyolformulering, som har affine egenskaber i forhold
til traditionelle dispersionsklaebestoffer.

6. Gulvbelaegning ifglge et af de foregéende krav, kendetegnet ved, at slidla-
get (12) har en tykkelse mellem 0,1 mm og 0,5 mm, dekorlaget (14) har en
tykkelse pa ca. 0,2 mm, og glasfibermatten (16) har en tykkelse pa mellem
0,2 mm og 0,5 mm.



10

15

20

25

30

35

DK/EP 2755818 T3

7. Gulvbelaegning ifglge et af de foregéende krav, kendetegnet ved, at dekor-
lagets (14) cellulosepapir har en fladevaegt pa mellem 35 og 80 g/m”.

8. Gulvbelaegning ifolge et af de foregaende krav, kendetegnet ved, at gulv-
belaegningen fremstilles som en metervare, som kan rulles pa.

9. Gulvbelaegning ifalge et af kravene 1 til 7, kendetegnet ved, at gulvbelaeg-
ningen (10) er tilskaret til en plade, som ved sidekanter er forsynet med lase-
profiler til forbindelse med andre plader.

10. Gulvelement til laegning p& et gulv, sdsom f.eks. et gulvpanel eller en
gulvflise, omfattende en baereplade, som er kacheret med en gulvbelaegning
(10) ifolge et af de foregaende krav.

11. Gulvelement ifglge krav 10, kendetegnet ved, at beerepladen ved side-
kanter er forsynet med |Iaseprofiler til forbindelse med andre plader.

12. Fremgangsmade til fremstilling af en gulvbeleegning ifelge et af kravene 1
til 9, kendetegnet ved en farste proces (50) til dannelse af et gverste kompo-
sitlag (24), som omfatter slidlaget (12), dekorlaget (14) og glasfiberméatten
(16), og ved en anden proces (52) til dannelse af kernen (18) og underlaget
(20), samt ved sammenfojning af det overste kompositlag (24) med kernen
(118), hvor den farste proces (50) omfatter de falgende trin:

a) pafaring af et lag af polyurethan af en alifatisk polyol p& en forste baereba-
ne (54) til dannelse af slidlaget (12),

b) pafaring af en cellulosepapirbane (62) til dannelse af dekorlaget (14) pa
slidlaget (12),

c) pafaring af en glasfiberméattebane (66) pa cellulosepapirbanen (62),

d) impreegnering af cellulosepapirbanen (62) og glasfiberméattebanen (66)
med polyurethan,

og den anden proces (52) omfatter det felgende trin:

e) pafaring af et lag af polyurethan pa en biogen aromatisk polyol pa en over-
fladestruktureret anden baerebane (74) til dannelse af underlaget (12) og
kernen (18).
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13. Fremgangsmaéade ifalge krav 12, kendetegnet ved, at den forste proces
(50) efter trin d) omfatter de folgende yderligere trin:

f) fiernelse af den farste beerebane (54), og

g) temperering af det gverste kompositlag (24).

14. Fremgangsmade ifolge krav 12 eller 13, kendetegnet ved, at den anden
proces (52) efter trin ) omfatter det folgende yderligere trin:
h) paforing af et kacheringsklaebestof p& kernen (18).

15. Fremgangsmaéade ifalge krav 14, kendetegnet ved, at det gverste kompo-
sitlag (24) kleebes fast pa kernen (18) efter trin h).
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