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DESCRIPTION

Field of the Invention

[0001] The invention generally relates to a linoleum-based surface covering (a decorative floor
or wall covering) and to a method for producing such a surface covering.

Background of the Invention

[0002] Surface coverings, particularly linoleum surface coverings, are widely used to decorate
surfaces in buildings or houses. Linoleum is often marketed in the form of sheets (in rolls), but
also in the form of tiles, which some people consider easier to install than sheets.

[0003] Linoleum surface coverings are made by calendering of a linoleum paste on a fibrous
backing (typically made of jute). The linoleum paste generally comprises organic filler material
such as, e.g., ground cork and/or wood flour, optionally a mineral filler material such as, e.g.,
ground limestone, and a linoleum cement. The linoleum cement comprises vegetable oil, e.g.
oxidised linseed and/or soybean oil, and rosin or copal. The linoleum paste may also comprise
additives such as pigments.

[0004] However, linoleum surface coverings present the drawback of having modest acoustic
isolation properties in comparison with synthetic (polymer-based) surface coverings.

[0005] To address this issue, it is possible to lay out a footfall insulation underlay before the
linoleum in installed. As this requires laying out an additional layer, installation of the surface
covering as a whole is rendered more complicated and time-consuming.

[0006] WO 2011/160668 discloses a linoleum-based multilayer surface covering comprising a
linoleum-based layer with a first backing layer made from jute and a second backing layer,
which is provided as polymer-based layer on the underside of the jute layer. The polymer-
based layer may be a PVC-based layer, a polypropylene-based layer or a polyester-based
(e.g. polylactic acid-based) layer.

[0007] WO 2014/067570 relates to a linoleum-based surface covering element, comprising a
support layer that carries a linoleum-based wear layer. The support layer comprises a cork-
based layer and a first fabric layer. The wear layer comprising a linoleum-based layer and a
second fabric layer. The wear layer and the support layer are joined by an adhesive layer that
contacts the first and second fabric layers.

[0008] DE 33 39 454 A1 discloses a thermal and impact sound insulating material consisting of
a thermal insulating layer of polyurethane rigid foam and an impact sound insulating layer on
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one or both sides. The impact sound insulating material could be, amongst others, cork
linoleum.

[0009] WO 03/052196 A1 relates to a floor covering based on linoleum and having flame-
retardant properties, comprising at least one wear layer made of linoleum. The wear layer
contains at least one phosphorous-containing compound, solution, suspension or dispersion
serving as a flameproofing agent. The invention also relates to a method for producing such a
floor covering.

Summary of the Invention

[0010] According to a first aspect of the invention, a linoleum-based decorative floor or wall
covering (hereinafter also referred to as: linoleum-based multilayer surface covering)
comprises a linoleum layer and a polyurethane foam underlay. The linoleum layer comprises
linoleum cement, organic and/or inorganic filler material and, optionally, pigment, on a fibrous
backing layer. The polyurethane foam underlay comprises polyurethane foam shreds bonded
together and is bonded to the fibrous backing layer of the linoleum layer by an adhesive layer.

[0011] According to an embodiment, the polyurethane foam underlay has a density comprised
in the range from 120 kg/m3 to 400 kg/m?3, preferably in the range from 170 kg/m? to 300
kg/m3.

[0012] The linoleum-based multilayer surface covering is preferably configured, in terms of
thickness, density and size of the polyurethane foam shreds, such that it provides an impact
sound reduction of at least 20 dB, more preferably of at least 21 dB, according to norms EN
ISO 10140-3 and EN ISO 717-2. Unless otherwise specified, any reference to a norm used
herein is a reference to the version of the norm in force on the date of filing or, if this patent
(application) claims priority from an earlier filed patent application, to the version of the norm in
force on the date of filing of that earlier application.

[0013] According to an embodiment, the linoleum layer has a thickness comprised in the range
from 1.5 to 4 mm and the polyurethane foam underlay has a thickness in the range from 1.5 to
3 mm. Preferably the overall thickness of the linoleum-based multilayer surface covering
amounts to a value in the range from 3 mm to 7 mm, the range from 3.5 to 5 mm being
especially preferred.

[0014] Independently from the linoleum layer, the polyurethane foam underlay has a thickness
comprised preferably in the range from 1.5 to 3 mm and more preferably in the range from 1.8
to 2.5 mm.

[0015] The linoleum-based multilayer surface covering preferably combines the features of (a)
a 21 dB or greater impact sound reduction according to norms EN ISO 10140-3 and EN ISO
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717-2 (b) the polyurethane foam underlay having a thickness of 2 mm with a tolerance of 0.2
mm.

[0016] According to an embodiment, the polyurethane foam underlay has a tensile strength of
at least 200 kPa and an ultimate elongation of at least 30% when measured in accordance with
norm EN ISO 1798.

[0017] The linoleum layer may, for instance, comprise ground cork and/or wood flour as
organic filler material, calcium carbonate as inorganic (mineral) filler material, one or more
pigments (e.g. titanium dioxide) and a jute backing as the fibrous backing. The fibrous backing
of the linoleum layer could be any of a woven fabric, a non-woven layer (e.g. a felt), and a
layer comprising woven as well as non-woven parts. The linoleum layer as such preferably
satisfies the norm EN ISO 24011.

[0018] According to an embodiment, the linoleum-based multilayer surface covering is a
decorative floor covering. Preferably, the linoleum layer is over-coated with a transparent top
layer, e.g. made of polyurethane or an acrylic-based polymer.

[0019] According to an embodiment, the polyurethane foam underlay consists of the
polyurethane foam shreds bonded together by binder, and, optionally, filler material.

[0020] According to an embodiment, the binder used for binding the polyurethane foam shreds
comprises diisocyanate moieties and/or isocyanate-reactive moieties, such as, e.g., polyols,
polyamines, amine-terminated polyols and polymercaptans. For instance, the diisocyanate
moieties could include methylene diphenyldiisocyanate or polymethylene polyphenyl
polyisocyanate, toluene diisocyanate, etc. The isocyanate-reactive moieties could include
adducts of ethylene glycol, propylene glycol, 1,3-dihydroxypropane, glycerol, 1,2 4-
trihydroxybutane, 1,4-dihydroxybutane, 1,1,1-trimethylolpropane, 1,2,6-trihydroxyhexane,
1,1,1-trimethylolethane, polycaprolactone, arabitol, xylitol, sorbitol, mannitol, polyester polyols,
polybutanediol adipate, etc.

[0021] According to an embodiment, the linoleum-based multilayer surface covering is a
decorative floor covering combining the features of (a) providing an impact sound reduction of
at least 21 dB according to norms EN ISO 10140-3 and EN ISO 717-2, (b) the linoleum layer
comprising ground cork and/or wood flour as organic filler material, calcium carbonate as
inorganic filler material, one or more pigments, and a jute backing as the fibrous backing, (c)

the polyurethane foam underlay having a density comprised in the range from 170 kg/m3 to

300 kg/m?, and (d) the polyurethane foam underlay having a thickness comprised in the range
from 1.8 to 2.5 mm, preferably of 2 mm with a tolerance of 0.2 mm.

[0022] The adhesive layer bonding the polyurethane foam underlay to the fibrous backing
layer of the linoleum layer could be any of a hotmelt adhesive, a spray glue, double-sided
adhesive tape, and spread glue.
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[0023] The linoleum-based multilayer surface covering could be customized in the form of tiles,
or alternatively, in the form of rolls.

Brief Description of the Drawings

[0024] The accompanying drawings illustrate several aspects of the present invention and,
together with the detailed description, serve to explain the principles thereof. In the drawings:

Fig. 1: is a cross-sectional view schematic drawing of a linoleum-based decorative surface
covering according to an embodiment of the invention;

Fig. 2: is a schematic illustration how a linoleum layer and a polyurethane foam underlay can
be joined to form a linoleum-based decorative surface covering as shown in Fig. 1.

Detailed Description of Preferred Embodiments

[0025] As shown in Fig. 1, a linoleum-based decorative surface covering 10 according to an
embodiment of the present invention comprises a linoleum layer 12 and a polyurethane foam
underlay 14, joined together by an adhesive layer 16.

[0026] The linoleum layer 12 comprises linoleum paste 18 calendered on a fibrous backing 20.
The polyurethane foam underlay 14 comprises polyurethane shreds that are firmly bonded
together by polyurethane binder.

[0027] The linoleum layer 12 may comprise any suitable linoleum paste 18. The fibrous
backing 20 advantageously comprises a jute backing. The linoleum paste 18 may, e.g.
comprise ground cork and wood flour as organic filler material, calcium carbonate as mineral
filler material, and pigment(s). The linoleum layer 12 may also comprise a transparent finishing
top layer (not shown), e.g. made of polyurethane or an acrylic-based polymer.

[0028] The polyurethane foam shreds of the polyurethane foam underlay 14 may be obtained
by shredding recycled polyurethane foam pieces. The recycled polyurethane foam may be
from any suitable source, e.g. offcuts from polyurethane foam production or obtained from the
recycling of consumer products (e.g. mattresses, car seat cushioning, PU-based thermal
insulation material, etc.)

[0029] The process to produce a linoleum-based surface covering 10 according to the present
invention comprises providing the linoleum layer 12 and the polyurethane foam underlay 14
and joining them, preferably by lamination as shown in Fig. 2.
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[0030] The linoleum layer 12 may be provided by producing a linoleum paste and a fibrous
backing, calendering the linoleum paste on the fibrous backing jute backing, and curing the
linoleum paste.

[0031] The polyurethane foam underlay 14 may be provided by providing recycled
polyurethane foam, shredding the recycled polyurethane foam, admixing polyurethane binder
to the polyurethane foam shreds and introducing the mixture of shreds and binder into a
double-belt press, wherein the mixture is cured under the action of heat and water steam.

[0032] The adhesive layer 16 used to bond the polyurethane foam underlay 14 to the linoleum
layer 12 is preferably prearranged on the polyurethane foam underlay 14 and protected by a
release liner (not shown) before the polyurethane foam underlay 14 and the linoleum layer 12
are actually joined. The adhesive layer 16 is preferably provided in the form of double-sided
pressure-sensitive tape.

[0033] The joining step preferably comprises introducing the polyurethane foam underlay 14
and the linoleum layer 12 from their respective rolls 22, 24 into a rotary press 26 (e.g. of the
type of KraussMaffei Berstorffs AUMA) or into a press with opposite cylinders. If the adhesive
layer 16 has been pre-arranged on the polyurethane foam underlay and is covered with a
release liner, the latter is removed ahead of the press (step not shown in Fig. 2). Alternatively,
the adhesive is applied in situ on either the polyurethane foam underlay 14 or the backside of
the linoleum layer 12.

[0034] The polyurethane foam underlay 14 and the linoleum layer 12 are preferably joined
under a pressure of between 50 and 180 bar and at room temperature (about 20°C). The line
speed could be, for instance, between 2 and 15 m/minute.

[0035] The production process may comprise a step of cutting the linoleum-based surface
covering 10 into tiles of any suitable dimension.

[0036] Preferably, the polyurethane foam underlay comprising the adhesive tape and the
linoleum layer are stored on separate rolls. That way, the same quality of linoleum can be
offered in two or more variants: as a "naked" linoleum layer (without any acoustic insulation
underlay) and as a linoleum-based multilayer surface covering according to the invention.
Upon receipt of a customer's order for a linoleum-based multilayer surface covering according
to the invention, the letter may be produced within a short time using the prefabricated rolls of
the polyurethane foam underlay and of the linoleum layer.

Example 1

[0037] A linoleum-based multilayer surface covering according to an embodiment of the
invention was manufactured by laminating a linoleum layer having a thickness of 2.5 mm on a
polyurethane foam underlay having a thickness of 2 mm using a double-sided adhesive tape.
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The linoleum layer was obtained by calendering a linoleum paste comprising 40 %wt. linoleum
cement (80 %wt. oxidized linseed oil and 20 %wt. rosin), 40 %wt. organic filler (cork and wood
flour), 15 %wt. ground limestone and 5 %wt. pigment (TiO2) on a jute backing having a surface

density of 260 g/m2. The polyurethane foam underlay was obtained by bonding recycled
polyurethane shreds (obtained by shredding offcuts of virgin PU foam production) with
polyurethane binder using a double-belt press. The resulting polyurethane foam underlay had

a thickness of 2 mm and a surface density of 400 g/m2. The double-sided adhesive tape was
pre-arranged on the polyurethane foam underlay prior to joining it with the linoleum layer.
Polyurethane foam underlay and linoleum layer were joined in an AUMA rotary press. The
contact pressure between cylinder and the steel tape amounted to 150 bars and the
temperature was about 20°C. The line speed was approximately 5 m/min. The surface density
of the resulting linoleum-based linoleum-based multilayer surface covering amounted to

something more than 3400 g/mZ2. Overall thickness was 4.3 mm. The linoleum-based linoleum-
based multilayer surface covering showed impact sound reduction of 21 dB (at 21°C and 54%
relative humidity) measured in accordance with norms EN ISO 10140-3 and EN ISO 717-2.

Example 2 (comparative)

[0038] The impact sound reduction measurement was repeated with the bare linoleum layer of
example 1. In the same measurement conditions, the impact sound reduction was found to be
6.
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Patentkrav

1. Linoleumbaseret flerlaget dekorativ veg- eller

guldbelaegning (10), som omfatter:

o} et linoleumlag (12), hvilket linoleumlag omfatter
linoleumcement, organisk og/eller uorganisk fyldmateriale
0g pigment, pa et fiberbagsidelag (20),

o) et polyurethanskumunderlag (14), der omfatter
polyurethanskumstumper, der er bundet sammen, hvilket
polyurethanskumunderlag er bundet til fiberbagsidelaget
via et klabelag (16).

2. Linoleumbaseret flerlaget dekorativ vaeg- eller
guldbelagning (10) ifwlge krav 1, hvor polyurethanskumunderlaget
(14) har en densitet i intervallet fra 120 kg/m® til 400 kg/m3,
fortrinsvis i intervallet fra 170 kg/m® til 300 kg/m?3.

3. Linoleumbaseret flerlaget dekorativ veg- eller
guldbelagning (10) ifelge krav 1 eller 2, der tilvejebringer en
trinlydreduktion pa mindst 20 dB i henhold til standarderne EN
ISO 10140-3 og EN ISO 717-2.

4, Linoleumbaseret flerlaget dekorativ veg- eller
guldbelagning (10) ifelge et hvilket som helst af kravene 1 til
3, der tilvejebringer en trinlydreduktion pa mindst 21 dB i
henhold til standarderne EN ISO 10140-3 og EN ISO 717-2.

5. Linoleumbaseret flerlaget dekorativ vaeg- eller
guldbelagning (10) ifelge et hvilket som helst af kravene 1 til
4, hvor linoleumlaget (12) har en tykkelse 1 intervallet fra 1,5
£til 4 mm, og hvor polyurethanskumunderlaget (14) har en tykkelse

i intervallet fra 1,5 til 3 mm.

6. Linoleumbaseret flerlaget dekorativ vaeg- eller
guldbelagning (10) ifelge et hvilket som helst af kravene 1 til
5, hvor polyurethanskumunderlaget (14) har en tykkelse 1
intervallet fra 1,8 til 2,5 mm.
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7. Linoleumbaseret flerlaget dekorativ veg- eller
guldbelagning (10) ifelge krav 1 eller 2, der tilvejebringer en
trinlydreduktion pa mindst 21 dB i henhold til standarderne EN
ISO 10140-3 og EN ISO 717-2, hvor polyurethanskumunderlaget (14)

har en tvkkelse pa 2 mm med en tolerance pa 0,2 mm.

8. Linoleumbaseret flerlaget dekorativ vaeg- eller
guldbelagning (10) ifelge et hvilket som helst af kravene 1 til
7, hvor polyurethanskumunderlaget (14) har en trakstyrke pa

mindst 200 kPa og en brudforlangelse pa mindst 30 % malt 1
henhold til standarden EN ISO 1798.

9. Linoleumbaseret flerlaget dekorativ vaeg- eller
guldbelagning (10) ifelge et hvilket som helst af kravene 1 til
8, hvor linoleumlaget (12) omfatter pulveriseret kork og/eller
tramel som organisk fyldmateriale, calciumcarbonat som uorganisk
fyldmateriale, et eller flere pigmenter, og hvor fiberbagsiden

(20) er en jutebagside.

10. Linoleumbaseret flerlaget dekorativ vaeg- eller
guldbelagning (10) ifelge et hvilket som helst af kravene 1 til
9, hvor polyurethanskumunderlaget (14) bestar at
polyurethanskumstumper, der er bundet sammen ved hjalp af et

bindemiddel, og eventuelt fyldmateriale.

11. Linoleumbaseret flerlaget dekorativ vaeg- eller
guldbelaegning (10) ifelge krav 10, hvor bindemidlet, der
anvendes til binding af polyurethanskumstumperne, omfatter

diisocyanatdele og isocyanatreaktive dele.

12. Linoleumbaseret flerlaget dekorativ vaeg- eller
guldbelagning (10) ifwglge krav 1, hvor den linoleumbaserede
flerlagede dekorative vag- eller guldbelagning tilvejebringer
en trinlydreduktion pa mindst 21 dB i1 henhold til standarderne
EN ISO 10140-3 og EN ISO 717-2, hvor linoleumlaget (12) omfatter
pulveriseret kork og/eller tramel som organisk fyldmateriale,
calciumcarbonat som uorganisk fyldmateriale, et eller flere

pigmenter, hvor fiberbagsiden (20) er en Jjutebagside, hvor
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polyurethanskumunderlaget (14) har en densitet i intervallet fra

170 kg/m?® til 300 kg/m3, og hvor polyurethanskumunderlaget (14)
har en tykkelse 1 intervallet fra 1,8 til 2,5 mm.

13. Linoleumbaseret flerlaget dekorativ vaeg- eller
guldbelagning (10) ifglge krav 12, hvor tyvkkelsen af

polyurethanskumunderlaget (14) er 2 mm med en tolerance pa
0,2 mm.
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DRAWINGS

Fig. 1
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