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A BUILDING PANEL COMPRISING MINERAL-BASED LAYER

TECHNICAL FIELD

The disclosure generally relates to a building panel. More specifically, the
disclosure relates to a panel comprising a mineral-based layer. The disclosure also

relates to a method of producing such mineral-based layer.
BACKGROUND

There is an increased demand for boards, such as floor boards, that are
sustainable and in particular recyclable. There is also a need for fire resistant and
water resistant boards, especially those that may maintain or even improve the
properties that typically are associated with the boards, such as their dimensional
stability under temperature variations of the ambient temperature and/or under

moisture variations and, optionally, their flexibility.

Examples of such boards are magnesium oxide boards and cement boards
or fibre cement boards. For example, a magnesium oxide board may have a layer

structure attached thereto, such as comprising HPL panel.

However, such boards are still typically relatively brittle and there is need for
improvements. Moreover, there is need for more robust locking systems for such,

and similar, boards.
SUMMARY

It is therefore an object of at least embodiments of the present inventive
concept to provide a mineral-based panel having a locking system adapted to the

properties of the mineral material.

It is a further object of at least embodiments of the present inventive

concept to provide a more flexible panel and/or mineral-based layers.

It is a further object of at least embodiments of the present inventive

concept to improve the tensile strength of a panel and/or mineral-based layer.

It is a further object of at least embodiments of the present inventive
concept to facilitate ease of forming a mechanical locking system in a mineral-based

layer.
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At least some of these and other objects and advantages that will be
apparent from the description have been achieved by the various aspects described

below.

Known locking systems commonly feature biased horizontal locking wherein
one or more members of the locking system is resilient or is able to flex or be
compressed. Thereby, horizontal locking surfaces may be allowed to overlap during

assembling with reduced risk of breaking the lock.

Known panels may also have a horizontal play in a horizontal locking
position, however during assembling it functions by one or more members being able
to flex or be compressed, as explained above, this is necessary because the locking

surfaces overlap during assembling.

In accordance with a first aspect of the inventive concept, there is provided
a panel, such as a floor panel, comprising a mineral-based layer which preferably

comprises magnesium oxide.

The panel may comprise a mechanical locking system at respective
opposite first and second edges, such as long edges, for assembling a first panel in
an assembled position with an adjacent second panel by means of a folding
displacement and/or a vertical displacement of the adjacent panels. Immediately
juxtaposed upper edge portions of the first edge of the first panel and the second
edge of the second panel in the assembled position form a vertical plane. The first
edge comprising a locking strip projecting beyond the vertical plane and a locking
element projecting from the locking strip. The second edge comprising a downwards
open locking groove configured to receive the locking element by means of said
displacement for horizontal locking of the adjacent panels. A first pair of horizontal
locking surfaces comprises a first locking surface provided by the locking element
and a second locking surface provided by the locking groove. The locking system is
configured such that there is provided play between at least a portion of the first
locking surface and at least a portion of the second locking surface during
assembling of the first and second panel by means of the displacement. Thereby,
flexing and/or compression of the locking element and/or locking strip may be

avoided.

In one embodiment, the said play between at least a portion of the first

locking surface and at least a portion of the second locking surface during
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assembling is defined between a predetermined trajectory of a point on the second

locking surface and the first locking surface, as will be further elucidated herein.

The locking system may be configured such that there is provided play
between at least a portion of the first locking surface and at least a portion of the

second locking surfaces in locking position.

In one embodiment, one of the first or second edge may comprise a locking
tongue and the other of the first or second edge comprises a tongue groove. The
locking system may be configured such that the locking tongue is received in the
tongue groove of the second edge by means of a folding displacement and/or a
vertical displacement, commonly referred to as vertical folding, of the adjacent
second panel, for vertical locking of first edge and the second edge, such as vertical
displacement of the second edge of the second panel relative the first edge of the

first edge of the first panel.

During said assembling, the upper edge portions may be simultaneously in
contact in a first contact point and/or an upper wall portion of the tongue groove and
an upper portion of the locking tongue are simultaneously in contact in a second

contact point.

In one embodiment, a locking angle may be formed between the first locking
surface and a rear surface of the panel, said locking angle preferably measured in a
clockwise direction from the plane of the locking surface, the locking angle being in
the range of 40 to 60 degrees, preferably 45 to 55 degrees, more preferably 48 to 52

degrees, such as 50 degrees.

In assembled position of the first and second panels, there may be provided
a play between the first locking surface and the second locking surface, preferably
the play in in the range of 0 to 0.1 mm, for example measured along a horizontal

plane.

In one embodiment, the locking angle is adapted to allow assembling by
means of said folding displacement without flexing or compression of the locking

strip and/or the locking element.

The mineral-based panel may further comprise a lower arrangement
comprising one or more layers, and an upper arrangement comprising one or more

layers.
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In one embodiment, the locking strip is formed in one of a mineral-based

layer of the panel or in the core of the panel.
The locking element may be formed as an integral part of the locking strip.

In one embodiment, a point on the second locking surface is displaced
along a predetermined or projected trajectory from a first space position to a second
space position in response to a folding displacement of the second panel to said
assembled position, such as folding of the second panel about the second edge,
wherein said predetermined trajectory is disposed on one side, preferably entirely on
one side, of a datum plane of the first locking surface during the folding
displacement wherein at least one of a first contact point and a second contact point

and a third contact point may be in contact.

In one embodiment, the predetermined trajectory forms an arc or a circle

having contact point as pivot point.

The first contact point may be between at least a portion of respective upper
edge portions of the first and second panel. The second contact point may be

between a second pair of vertical locking surfaces.

In accordance with a second aspect there is disclosed a panel, such as a
floor panel, comprising a core, an upper arrangement and a lower arrangement,
wherein one or more of the core, the upper arrangement and the lower arrangement

comprises a mineral-based layer, preferably comprising magnesium oxide.

In one embodiment, one or more of said mineral-based layers comprises
reinforcement fibres embedded in a mineral-based matrix, preferably comprising
magnesium oxide, wherein the fibres are configured to increase the tensile strength

of the mineral-based layer.

The fibres may comprise organic fibres, such as synthetic fibers, such as
Polypropylene fibre, Plolyvinylalchohol fibre, Polyester fibre, Nylon fibre or

combinations thereof.

In one embodiment, the aspect ratio, such as an average aspect ratio, such
as length divided by diameter, of the fibres is in the range of 25 to 700, more
preferably 75 to 300.

The fibres may comprise organic fibres, such as natural fibers, such as flax,

hemp, bamboo, cotton, wood, sisal, jute, ramie, or combinations thereof.
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In one embodiment, the aspect ratio, such as an average aspect ratio, such
as length divided by diameter, of the fibres is in the range of 25 to 700, more
preferably 100 to 400.

The fibres may comprise inorganic fibers such as glass fibres, carbon fibres,

steel fibres or combinations thereof.

In one embodiment, the aspect ratio, such as an average aspect ratio, such
as length divided by diameter, of the fibres is in the range of 50 to 2000, more
preferably 75 to 1000.

The length of the fibres, such as an average length, is in the range of 3 to

50 mm, more preferably 3 to 25 mm.

In one embodiment, the volume % of fibres in the mineral based layer

comprising fibres is in the range of 0.1% to 7%, more preferably 1% to 4%.
The fibres may be provided in shape of non-woven fibres.

In one embodiment, the fibres are arranged in the matrix prior to a step of

drying of the mineral-based layer.

The fibres may distributed, such as uniformly distributed, between an upper
surface of the mineral-based layer and a lower surface of the mineral-based layer,

such as between an upper surface of the core and a lower surface of the core.

In one embodiment, the fibres are oriented to extend essentially parallel the

plane of the panel, such as a horizontal plane (H) or a lower surface (16) of the core.

In accordance with a third aspect there is disclosed a panel, such as a floor
panel, comprising a core, an upper arrangement and a lower arrangement, wherein
one or more of the core, the upper arrangement and the lower arrangement

comprises a mineral-based layer, preferably comprising magnesium oxide.

In one embodiment, the mineral-based layer further comprises a polymer

compound.

The polymer compound may be based on a chemistry selected from Acrylic,
Styrene-Acrylic, Vinyl-acetate, Vinyl-Acetate-vvinylchloride, Styrene-Butadiene,

vinylidene chloride or combinations thereof.

In one embodiment, the mineral-based layer comprises the polymer

compound in an amount of 1 to 15 wt%, more preferably 5 to 10 wt%.
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The polymer compound may have a glass transition temperature. The glass
transition temperature of the polymer compound may be in the range of -50 to 30 C¢,

more preferably -10 to 20 C°.

In one embodiment, the mineral-based layer further comprises magnesium

chloride and/or magnesium sulphate.

The mineral-based layer may further comprise at least one filler, such as
Perlite, Sand, Talc, Fly ash, Calcium Carbonate or combinations thereof in an

amount of 0 to 50 wt%, such as 5 to 45wt%, for example 10-40 wt%.

In one embodiment, the mineral-based layer further comprises a binding
agent, such as wood shavings or wood fibres, in an amount of O to 30 wt%, such as
5-25 wt%.

The mineral-based layer may further comprise at least one additive, such as
defoaming agent, dispersing agent, anti-corrosion agent, water resistance additive of

combinations thereof, in an amount of 0 to 20 wt%, such as 2-15 wt%.

Any of the aspects disclosed herein may comprise any of the following

embodiments:

In one embodiment, one or more of the core and the mineral-based layer
comprises non-hydraulic cement, preferably magnesium oxide, and optionally

magnesium chloride, such as MgCl, and/or magnesium sulphate, such as MgSOs..

The panel may comprise a front side and a rear side. The front side may be
a visible side of the panel and the rear side may be concealed in an installed state of

the panel, such as facing a subfloor, a subroof or a subwall.

A thickness of the panel may be 2-40 mm, such as 4-12 mm or 2-10 mm.
For example, a floor panel may have a thickness of 2-10 mm. A groove length of

each groove may be larger than 5 mm, preferably larger than 50 mm.

The mineral-based layer may be a cementitious panel comprising cement.

For example, the mineral-based core, or core for short, may be a cementitious core.

The mineral-based layer or core may comprise non-hydraulic cement. The
non-hydraulic cement may comprise magnesium oxide, and optionally magnesium
chloride (e.g. MgCl.) and/or magnesium sulphate (e.g. MgSQs). For example, the

non-hydraulic cement may comprise or may be Sorel cement.
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The mineral-based layer may comprise hydraulic cement. The hydraulic
cement may comprise silicates, such as calcium silicates, and optionally oxides. For
example, the cement may be fibre cement, such as comprising or being Portland

cement.

The mineral-based layer may comprise magnesium oxide and, optionally,

magnesium chloride and/or magnesium sulphate.

The mineral-based layer may comprise gypsum or may be a gypsum board.

This may be particularly advantageous for a wall panel or a ceiling panel.

The mineral-based layer may comprise an inorganic matrix material. For
example, the inorganic matrix material may comprise magnesium oxide, cement,
such as hydraulic or non-hydraulic cement, or gypsum, preferably in an amount of at

least 20 wt%, such as at least 30 wt%.

Generally, the mineral-based layer may further comprise at least one
selected from the group of a filler, such as an organic and/or inorganic filler,
additive(s) and a binding agent. The filler may be a functional filler. For example, the
functional filler may reinforce the core, improve the bonding to a, preferably

inorganic, matrix material of the core, increase a rigidity of the core, etc.

The mineral-based layer may comprise organic material, such as at least
one selected from the group of wood fibres, cellulose fibres, natural fibres, carbon

fibres, and bamboo.

The mineral-based layer may comprise inorganic material, such as calcium

carbonate, fly ash, silica, or perlite.
The mineral-based layer may comprise cement.

In any embodiment herein, one or more of the core 3, a mineral-based layer
of the upper arrangement 5, a mineral-based layer of the lower arrangement 6 may
comprise at least 30 wt% magnesium oxide, and, optionally, magnesium chloride
and/or magnesium sulphate. For example, the core 3 may comprise 35-55 wt%
magnesium oxide and, optionally, 15-35 wt% magnesium chloride and/or magnesium
sulphate. Optionally, the core may further comprise a filler, such as fly ash or calcium
carbonate, preferably in an amount of 0-40 wt%, and/or a binding agent, such as
wood shavings or wood dust, preferably in an amount of 0-10 wt%. More generally,

the core 3 may comprise an inorganic matrix material, preferably with at least 20 wt%
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of an inorganic matrix material, such as cement, such as hydraulic or non-hydraulic

cement, or gypsum.

The mineral-based layer may comprise reinforcing material, such as fibre
reinforcement. The fibre reinforcement may be organic, such as comprising cellulose

fibres or wood fibres, or inorganic, such as comprising glass fibres.

The mineral-based layer may be a cement board, such as a fibre cement

board.

Generally, a density of the mineral-based layer, for example comprising
magnesium oxide or cement, may be between 1000 and 2000 kg/m?, such as
between 1200 and 1700 kg/m?®. A larger density may provide a larger rigidity and/or a

larger flexural rigidity of the layer.

The mineral-based layer may further comprise a lower arrangement
comprising at least one lower layer which is attached to a lower side of the mineral-

based core.

At least two lower layers may be attached together by means of an
adhesive or may be laminated together, or a combination thereof. The adhesive may

be compatible with the materials of the attached layers.

In a first example, the lower arrangement may be attached to the core by
means of an adhesive. In a second example, the lower arrangement may be

laminated to the core.

The lower arrangement may comprise a backing layer, which preferably is a
bottommost layer of the lower arrangement. The backing layer may impact the

balancing properties and/or the stability of the panel.

The material content of any, some or each lower layer may be the same as

in the core, whereby reference is made to the above.

In any of the embodiments herein, a density of at least one lower layer, such
as all lower layers, in the lower arrangement may be larger than a density of the
mineral-based core. Generally, the density may be between 1100 and 2100 kg/m?,
such as between 1300 and 1400 kg/m®.

At least one lower layer in the lower arrangement, such as all lower layers,

may comprise magnesium oxide and, optionally, magnesium chloride and/or
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magnesium sulphate. Each such lower layer may comprise an inorganic matrix
material. For example, the inorganic matrix material may comprise magnesium
oxide, cement, such as hydraulic or non-hydraulic cement, or gypsum, preferably in

an amount of at least 20 wt%, such as at least 30 wt%.

5 At least one lower layer in the lower arrangement, such as all lower layers,

may comprise cement.

The at least one lower layer may be a cement board, such as a fibre cement

board.

The lower arrangement may comprise at least one polymer-based layer,
10  such as at least one thermoplastic layer, for example comprising polyvinyl chloride
(PVC), polyethylene (PE), thermoplastic polyurethane (TPU), polypropylene (PP),
polyethylene terephthalate (PET), polyolefin copolymers or acrylonitrile butadiene
styrene (ABS), or at least one thermosetting layer, for example comprising a
melamine-formaldehyde resin, or melamine resin for short, epoxy resin, preferably
15  crosslinked with an amine hardener, polyurethane (PU), polyurea or acrylate

polymers.

The lower arrangement may comprise at least one wood-based layer or
cellulose-based layer, such as a veneer, paper, such as impregnated paper,
preferably paper impregnated with a melamine resin, solid wood layer, MDF layer,

20  HDF layer, layer of Direct Pressure Laminate (DPL) or High Pressure Laminate

(HPL), or particle board layer.

The mineral-based panel may further comprise an upper arrangement
comprising at least one upper layer and which is attached to an upper side of the

mineral-based core.

25 At least two upper layers may be attached together by means of an
adhesive or may be laminated together, or a combination thereof. The adhesive may

be compatible with the materials of the attached layers.

In a first example, the upper arrangement may be attached to the core by
means of an adhesive. In a second example, the upper arrangement may be

30 laminated to the core.

In any of the embodiments and examples herein, the adhesive attaching a
first structure to a second structure, may be a polyurethane, silane-terminated epoxy

resin, or silane-terminated polyurethane. Any of these may be two-component.
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Moreover, the adhesive may be a non-reactive or reactive hot-melt adhesive, for
example being based on polyurethane or polyolefin. More generally, the adhesive
may be a two-component adhesive. Preferably, the adhesive is moisture resistant

and/or heat resistant.

The material content of any, some or each upper layer may be the same as

in the mineral-based layer, whereby reference is made to the above.

In any of the embodiments herein, a density of at least one upper layer,
such as all upper layers, in the upper arrangement may be larger than a density of
the mineral-based core. Generally, the density may be between 1100 and 2100
kg/m?®, such as between 1300 and 1400 kg/m?.

At least one upper layer in the upper arrangement, such as all upper layers,
may comprise magnesium oxide and, optionally, magnesium chloride and/or
magnesium sulphate. Each such upper layer may comprise an inorganic matrix
material. For example, the inorganic matrix material may comprise magnesium
oxide, cement, such as hydraulic or non-hydraulic cement, or gypsum, preferably in

an amount of at least 20 wt%, such as at least 30 wt%.

At least one upper layer in the upper arrangement, such as all upper layers,

may comprise cement.

The at least one upper layer may be a cement board, such as a fibre

cement board.

The upper arrangement may comprise at least one polymer-based layer,
such as at least one thermoplastic layer, for example comprising PVC, PE, TPU, PP,
PET or ABS, or at least one thermosetting layer, for example comprising a
melamine-formaldehyde resin, epoxy resin, preferably crosslinked with an amine

hardener, PU, polyurea or acrylate polymers.

The upper arrangement may comprise at least one wood-based layer or
cellulose-based layer, such as a veneer, paper, such as impregnated paper,
preferably paper impregnated with a melamine resin, solid wood layer, MDF layer,

HDF layer, or particle board layer.

The at least one polymer-based layer of the upper and/or lower
arrangement(s) may comprise plasticized and/or flexible layer(s), such as being a
Luxury Vinyl Tile (LVT) panel or an LVT sheet. Alternatively, the at least one

polymer-based layer of the upper and/or lower arrangement(s) may comprise rigid
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layer(s), such as being a Stone Plastic (Polymer) Composite (SPC) panel or an SPC

sheet.

The at least one polymer-based layer of the upper and/or lower
arrangement(s) may be a powder-based layer comprising a thermosetting resin,

optionally further comprising at least one veneer layer.

The at least one wood-based or cellulose-based layer of the upper and/or

lower arrangement(s) may be a high-pressure laminate (HPL) panel.

The at least one wood-based or cellulose-based layer of the upper and/or
lower arrangement(s) may be a powder-based separate surface layer (SSL) as
described in WO 2009/065769 A2. For example, the SSL layer may have a thickness
of about 0.3-3.0 mm. The surface layer may have a high density and impact

resistance even if it is combined with rather soft core materials.

In some embodiments, the upper arrangement may comprise at least one
ceramic tile, for example attached to a carrier layer of the upper arrangement or to

the core by an adhesive.

The upper arrangement and/or the lower arrangement(s) may be rigid. For
example, the upper arrangement and/or the lower arrangement(s) may be more rigid

than the core.

At least one upper and/or lower layer may comprise a filler. The filler may be
a filler, such as a functional filler, in complete analogy with any of the embodiments

of the filler of the core described elsewhere herein.

The upper arrangement and/or the lower arrangement(s) may be soft. For
example, the upper arrangement and/or the lower arrangement may be softer than
the core. In any embodiment of the upper and/or lower arrangement(s), any, some or
all lower and/or upper layer(s) may comprise a plasticizer. This may be particularly
relevant for thermoplastic layers. If so, an adhesive which is compatible with a

plasticizer may be preferred.

The mineral-based panel may further comprise at least one reinforcement
layer, such as a glass-fibre layer. Generally, at least one woven or nonwoven

reinforcement layer may be used.

The at least one reinforcement layer may be a metal-based layer, such as a
mesh, for example comprising steel. This may be particularly advantageous for a

panel, such as a core, comprising cement.
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The at least one reinforcement layer may be provided in the mineral-based

core, for example in a centre portion of the core.

At least one reinforcement layer may be positioned in a top portion and/or a
bottom portion of the mineral-based core. In a first example, at least one
reinforcement layer may be positioned a distance from an upper and/or a lower side
of the core which is less than 1/6, preferably less than 1/8, more preferably less than
1/16, of a thickness of the core. In a second example, at least one reinforcement
layer may be positioned a distance from an upper and/or a lower side of the core
which is less than 2 mm, such as less than 1 mm. A thickness of the core may be 2-
40 mm, such as 4-12 mm or 2-10 mm. In a third example, at least one reinforcement

layer may be positioned essentially at the upper and/or lower side of the core.

It should be appreciated that two or more of the first aspect, the second
aspect and the third aspect may advantageously be combined to yield synergistic

effects.

In accordance with a fourth aspect of the inventive concept, there is
provided a set of panels comprising a plurality of panels in accordance with any of
the embodiments or examples of the first aspect or the second aspect or the third

aspect or combinations thereof.

In accordance with a fifth aspect, there is disclosed a method of producing a
mineral-based layer. The method comprising a step of mixing water, magnesium
oxide, and optionally magnesium chloride or magnesium sulphate with a filler
component to form a slurry; adding a polymer compound to said slurry; optionally
adding reinforcement fibres according to any embodiment disclosed herein; drying

the slurry to form a mineral-based layer or mineral-based board.

In one embodiment the filler component comprises Perlite, Sand, Talc, Fly

ash, Calcium Carbonate or combinations thereof.

The method may further comprise a step of adding a de-foaming agent, a

dispersing agent, an anti-corrosion agent, a water resistance additive.

In one embodiment the polymer compound is present in the amount 1 to 15

wt%, more preferably 5 to 10 wt% of the mineral-based layer.

The polymer compound may be based on a chemistry selected from:
Acrylic, Styrene-Acrylic, Vinyl-acetate, Vinyl-Acetate-vinylchloride, Styrene-

Butadiene, vinylidene chloride or combinations thereof.
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In one embodiment, the polymer compound is added in the form of a
powder or a dispersion, such as a water dispersion, for example the polymer

compound in the form of a powder dispersed in water.

Accordingly, the polymer compound may be added in the form of a

dispersion, wherein the pH-value of the polymer dispersion is pH 7 or more.

In one embodiment, the method further comprises a step of adding
reinforcement fibres comprising reinforcement fibres according to any one of items 2
to 14.

In accordance with a sixth aspect, there is disclosed the use of a polymer
compound, such as a polymer compound according to any embodiment of the third

aspect, in a mineral-based layer of a building panel, such as a floor panel.

In accordance with a seventh aspect, there is disclosed the use of
reinforcement fibres, such as fibres according to any embodiment of the second

aspect, in a mineral-based layer of a building panel, such as a floor panel.

Further embodiments being provided in the description and the appended

claims and items section to which reference is made.

Generally, all terms used in the claims and in the items in the embodiment
section below are to be interpreted according to their ordinary meaning in the
technical field, unless explicitly defined otherwise herein. All references to "a/an/the
[element, device, component, means, step, etc.]" are to be interpreted openly as
referring to at least one instance of said element, device, component, means, step,

etc., unless explicitly stated otherwise.

BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure will in the following be described in connection to exemplary
embodiments and in greater detail with reference to the appended exemplary

drawings, wherein:

FIGS. 1a-1b schematically illustrate embodiments of a pangai in a top view and in

a bottom view.
FIG. 2a illustrates an embodiment of a panel in a cross-sectional view.

FIG. 2b illustrates an embodiment of a panel in a cross-sectional view.
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FIG. 3

FIG. 4a

FIG. 4b

FIG. 4c

FIG. 5a
FIG. bb

FIG. 6a

FIG.6b
FIG.6¢
FIG.6d

FIG. 7a

FIG. 7b

FIG. 7¢c

FIG.8a

FIG.8b

FIG.8¢

FIGS 9a-9b

PCT/SE2021/050565
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illustrates an embodiment of a panel in a cross-sectional view.

illustrates an exemplary assembling process of a set of panels of

FIG. 2a according to an embodiment.

illustrates detail B of a folding displacement of the embodiment of
FIG. 4a.

illustrates of details of the embodiment of FIG. 4b in locking

position.
illustrates detail D of the embodiment of FIG. 4a.
illustrates detail C of the embodiment of FIG. 4a.

illustrates an exemplary assembling process of a set of panels

according to the embodiment of FIG. 3.

illustrates detail A of the embodiment of FIG. 6a.
illustrates detail C of the embodiment of FIG. 6a.
illustrates detail B of the embodiment of FIG. 6a.

illustrates an exemplary assembling process of a set of panels of

FIG. 2b according to an embodiment.

illustrates detail N of a folding displacement of the embodiment of
FIG. 7a.

illustrates of details of the embodiment of FIG. 7a in locking

position.

is schematic illustration of an embodiment corresponding to FIG.
2a wherein the locking system is at least partially formed in a

mineral-based layer.

is schematic illustration of an embodiment corresponding to FIG.
2b wherein the locking system is at least partially formed in a

mineral-based layer.

is schematic illustration of an embodiment corresponding to FIG. 3
wherein the locking system is at least partially formed in a mineral-

based layer.

illustrates exemplary embodiments of the second aspect.
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FIGS 10a-10b illustrate exemplary embodiments of the third aspect.

FIG.11a illustrates an embodiment according to the inventive concept.

FIG.11b illustrates a further embodiment of the inventive concept.

FIG.11c illustrates a still further embodiment according to the inventive
concept.

DETAILED DESCRIPTION

Below, embodiments of the mineral-based panel 10 will mostly be described in the
context of a floor panel, but it is understood that the panel also may be a building

panel, a wall panel, a ceiling panel or a furniture panel.

FIG.1a-1b show an exemplary panel according to the disclosure. Generally herein,
the panel may extend in a first horizontal direction x and in a perpendicular second
horizontal direction y. Moreover, the panel may extend in a vertical direction z which
may be perpendicular to the first and second horizontal directions. The panel 1 may
comprise a first pair of opposite edge portions 11, 12, which may be long edge
portions, and a second pair of opposite edge portions 13, 14, which may be short
edge portions. The long edge portions may extend along the first horizontal direction

x and the short edge portions may extend along the second horizontal direction y.

The panel in any of the embodiments in FIGS. 1a-1b may comprise a locking system
50a on the first pair 11, 12 of opposite edge portions. The locking system may
comprise a tongue 122 and a tongue groove 113 on the respective edge portion for
vertical locking. For example, the tongue and tongue groove may be integrally
formed with the panel. The locking system may further comprise a locking groove
123 and a locking element 114 on the respective edge portion for horizontal locking.
The locking element is preferably provided on a strip 116 extending horizontally
beyond an upper portion of the panel 10. It should be appreciated that the locking
systems 50a may be provided at any pair of opposite edge portion, such as long

edges and/or short edges.

The core 3 may be mineral-based and comprise reinforcing material, such
as fibre reinforcement. The fibre reinforcement may be organic, such as comprising

cellulose fibres or wood fibres, or inorganic, such as comprising glass fibres.
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The mineral-based panel may further comprise a lower arrangement 6
comprising at least one lower layer which is attached to a lower side of the core 3.

The lower arrangement may comprise a mineral-based layer.

The mineral-based panel may further comprise an upper arrangement 5
comprising at least one lower layer which is attached to a lower side of the mineral-

based core. The upper arrangement may comprise a mineral-based layer.

The composition of the mineral-based layer of the lower arrangement may
be the same or different as the composition of the mineral-based layer of the upper
arrangement. Moreover, the composition of the mineral-based layer of the lower
arrangement may be the same or different as the composition of a mineral-based
core. Similarly, the composition of the mineral-based layer of the upper arrangement

may be the same or different as the composition of a mineral-based core.

The locking system 50a, 50b may be at least partially formed in the core 3
between the upper arrangement 5 and the lower arrangement 6, as shown in FIGS
2a-2b and 3. In particular, a first and second pair of horizontal locking surfaces 111,
121 and 125, 115, respectively, may be formed in the core 3, for example by means
of machining, such as rotating tools. Alternatively or additionally, at least part of the
locking system 50a, 50b may be formed in a mineral-based layer of the upper
arrangement 5 and the lower arrangement 6, as schematically shown in the
embodiments of FIGS 8a-8c. In particular, the second pair of horizontal locking
surfaces 125, 115 may be formed in such mineral-based layer. For example, a
portion of the locking strip 116 including the upper surface 118 of the locking strip
and the locking element 114 may be formed in a mineral-based layer, such as the
core or a mineral-based layer of the lower-arrangement 6. For example, the first
locking tongue 122 and the first tongue groove 113 may be formed in a mineral-
based layer, such as the core 3 or a mineral-based layer of the upper-arrangement
5. In a still further example, the second tongue groove 138 and at least part of the
displacement groove 142 may be formed in a mineral-based layer, such as the core

3 or a mineral-based layer of the upper-arrangement 5.

Alternatively, or additionally, any of the panels in FIGS. 1a-1b may comprise
a locking system 50b on the second pair 13, 14 of opposite edge portions. The
locking system may comprise a tongue 142 and a tongue groove 138 on the
respective edge portion for vertical locking. For example, and as shown in Figs. 6b,

the tongue 148 may be a separate locking tongue 148 provided in a displacement
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groove 142, preferably providing a fold down locking system. The locking system 50b
may be configured for assembling of panels by means of a folding displacement
and/or a vertical displacement. FIG. 6b shows a folding displacement. A non-limiting
embodiment of a separate locking tongue 142 is illustrated in Fig. 6b in a cross-
sectional top view. This so-called bristle tongue is preferably formed in one-piece
and comprises flexible protrusions. The locking system 50b may further comprise a
locking groove 133 and a locking element 144 on the respective edge portion for
horizontal locking. The locking element is preferably provided on a strip 146
extending horizontally beyond an upper edge portion 141 of the fourth edge of the
panel 10. The locking groove 133 is preferably provided inboard of an upper edge
portion 131 of the third edge 13 of the panel 10. Thus, it should be appreciated that
the locking systems 50b may be provided at any pair of opposite edge portion, such

as long edges and/or short edges.

Any horizontal locking system may comprise a locking element and a
locking groove, and/or any vertical locking system may comprise a tongue and a
tongue groove. Alternatively, or additionally, the locking element and locking groove
may comprise vertical locking surfaces configured to cooperate for vertical locking. In
a first example, the tongue is integrally formed with the panel, preferably with the
core. This is conceivable on a long and/or a short edge portion. In a second
example, and as preferred on a short edge portion, the tongue is separately formed
from the panel, and may be provided in a displacement groove 142 provided in the

panel, preferably in the core 3.

A horizontal extension of the tongue 122, 148 from a vertical plane VP may
be smaller than an extension of the strip 116, 146 from a vertical plane VP. A
horizontal extension of the respective tongue groove 113, 138 may be substantially

the same as the extension of the respective tongue 122, 148.

Referring to FIGS 2a-2b and 3 there is illustrated exemplary embodiments
of a panel 10 according to the disclosure. The panel comprises a mineral-based core

3, preferably comprising magnesium oxide, as has been explained herein.

The panel comprises a mechanical locking system, such as 50a or 50b at
respective opposite first 11 and second 12 edges, such as long edges, for
assembling a first panel 10 in an assembled position with an adjacent second panel

20 by means of a folding F displacement, as illustrated in FIG.4a-4c.
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The first edge 11 may comprise the locking strip 116 projecting beyond the

vertical plane VP.

As illustrated e.g. in FIG. 4c, the strip 116 may extend from vertical plane
VP defined by immediately juxtaposed upper portions 111, 121 of two neighboring
joint edge portions of two joined panels, such as the first edge 11 of the first panel 10
and the second edge 22 of the second panel 20. The strip may be a strip at a short
edge portion and/or at a long edge portion. Optionally, the strip may comprise a

lower panel portion provided below the tongue groove.

The horizontal portion may extend along a first and/or a second horizontal
direction of the mineral-based panel and may have a vertical extension, such as

extending from a rear side 16 of the panel to an upper surface of the strip 118, 143.

The strip 116 may comprise a locking element 114, 144. Preferably, the

horizontal portion is at least provided horizontally inwardly of the locking element.

The horizontal portion may comprise the entire strip, preferably including a

locking element.

The locking element 114 may comprise a portion of the mineral-based core,
such as at a distal end portion of the locking element. The distal end portion may be

a vertical distal end portion.
A horizontal and/or a vertical locking surface may be provided in the core 3.

The strip may extend horizontally beyond an upper portion 111, 112 of the

mineral-based panel.
At least a horizontal portion of the strip may be formed in the core 3.

A locking element 114 projects from the locking strip 116, such as in a

direction perpendicular the locking strip 116.

The horizontal portion may at least be provided horizontally inwardly of the

locking element 114.

The horizontal portion may comprise the entire strip, preferably including the

locking element 114.

The second edge 12 comprises a downwards open locking groove 123
configured to receive the locking element 114 by means of said displacement for

horizontal locking of the adjacent panels.
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Generally, a locking surface may be configured to lock two adjacent panels
in one direction. Therefore, the horizontal and vertical locking system preferably
comprises at least a pair of horizontal locking surfaces and at least a pair of vertical
locking surfaces be configured to lock two adjacent panels in two opposite horizontal
and vertical directions, respectively. In some embodiments, the horizontal and

vertical locking surfaces may be provided by a common, preferably inclined, surface.

In the locking systems 50a, 50b, a respective first pair of horizontal locking
surfaces 115, 125 and 145, 134 comprises a first locking surface 115, 145 provided
by the locking element 114, 144 a second locking surface 125, 134 provided by the
locking groove 123, 133.

A respective second pair of horizontal locking surfaces 111, 121 and 131,
141 comprises an upper edge portion 111, 131 of the first or third edge and an upper
edge portion 121, 141 of the second edge 12 and fourth edge 14.

In the embodiment of FIGS 2 and 4b, a first pair of vertical locking surfaces
may comprise an upper surface portion 126 of the locking tongue 122 and an upper

wall surface portion 117 of the tongue groove 113.

In the embodiment of FIGS 3 and 6b, a first pair of vertical locking surfaces
may comprise a lower surface portion 149 of the locking tongue 148 and a lower wall

surface portion 137 of the tongue groove 138.

A second pair of vertical locking surfaces may comprise lower surfaces 124,
135 of the first edge 11 and third edge 13 respectively and upper surfaces 118, 143
of the locking strips 116, 146.

As shown in FIG. 4b and 6b, a first contact point P1 may be defined in the
locking system 50a as between the second pair of horizontal locking surfaces, such
as an upper edge portion 111 of the first edge 11 of the first panel 10 and an upper
edge portion 121 of the of the second panel 20. Alternatively, between the second
pair of horizontal locking surfaces of locking system 50b, such as an upper edge
portion 141 of the fourth edge 14 of the first panel 10 and an upper edge portion 131
of the of the third edge 23 of a second panel 20.

A second contact point P2 may be defined in the locking system 50a or 50b
as between the first pair of vertical locking surfaces 117, 126 and 149, 137

respectively, such as a surface of an upper wall portion 117 of the tongue groove
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123 of the first panel 10 and an upper surface portion 126 of the locking tongue 122

of the second panel 20.

Referring to FIGS 7a-7c¢, the first edge 11 may comprise a lower lip surface
150 provided between the upper edge portion 111 and the tongue groove 113. The
lower lip surface 150 may extend essentially parallel the upper wall surface portion

117 and/or essentially perpendicular the upper edge portion 111.

Further to FIGS 7a-7c¢, the second edge 12, 22 of the panel 10 and 20
respectively, may in any embodiment comprise an upper lip surface 151 configured
to abut the lower lip surface 150 when two panels are assembled in locking position,
as shown in FIG.7c. The lower lip portion 151 may be provided between the upper
edge portion 121 and the locking tongue 122. The lower lip portion 151 may extend
essentially parallel the upper surface portion 126 of the locking tongue 122 and/or
essentially perpendicular the upper edge portion 121. It should be appreciated that
any of the opposite edge portions 11-14 may comprise such cooperating upper- and
lower lip portions, not limited to edge portions comprising the first locking system 50a

but also including edge portions comprising the second locking system 50b.

A third contact point P3 may be defined as between the upper lip portion
151 and the lower lip portion 150.

According to a preferred embodiment, a locking angle LA may be adapted
to allow the folding displacement without overlapping of the first locking surface 115
and the second locking surface 125, for example while P1 is simultaneously in
contact, more preferably while P1 and P2 are simultaneously in contact. Optionally
P3 is simultaneously in contact. The term “overlapping” may in this context refer to
engagement between the first locking surface 115 and the second locking surface
125.

FIG.3 and 6b illustrates an exemplary embodiment of the second locking
system 50b which may be provided at respective opposite third 13 and fourth 14
edges, such as short edges, for assembling a first panel in an assembled position
with an adjacent second panel by means of a folding displacement F or a vertical

displacement of the adjacent panel, such as a linearly vertical displacement.

As shown in the embodiment of FIG.6b, the second contact point P2 may be
defined as between the surface portion of the lower wall portion 137 of the tongue
groove 138 of the second panel 20 and a lower surface portion 149 of the locking

tongue 148 of the first panel 10.
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The locking system 50a may be configured such that the first and second
locking surfaces 115, 125 do not overlap during assembling of the first and second
panel and, preferably such that there is provided play Dt (see FIG.5b) between the
first and second locking surfaces 115, 125 of the first pair of horizontal locking

surfaces in assembled position of the first and second panels 10, 20.

Referring again to FIGS 5b and 6d, the locking angle LA may be formed
between the second locking element and the rear surface 16 of the panel. The
locking angle LA may be measured in a clockwise angular direction in FIG.6d. The
locking angle LA may preferably be in the range of 40 to 50 degrees, preferably 45 to

55 degrees, more preferably 48 to 52 degrees, such as 50 degrees.

The second locking surface 125 may be configured to extend essentially
parallel the first locking surface 115 in assembled position of the panels, as derivable
from FIG. 6d.

The locking system 50a and preferably 50b may be configured such that in
assembled position of the first and second panels 10, 20, there is provided a play Dt
(see FIGS 5b and 6d) between the first pair of horizontal locking surfaces, preferably
0to 0.1 mm play.

The play Dt may be provided along a substantial portion of the locking
surfaces 115, 125 and/or 132, 145.

The locking angle LA may be adapted to allow the folding displacement

without abutment of the first locking surface 115 and the second locking surface 125.

Generally, in any embodiment, the locking angle LA may be configured to
allow assembling by means of the folding displacement without flexing or
compression of any part of the locking system 50a, 50b, excepting the displaceable
tongue 148, which may be displaced into the displacement groove 142 by, for
example, flexing of flexible protrusions on the tongue 148. The displaceable tongue
148 may be configured to flex and/or displace into the displacement groove 142 to
an extent which suffice for allowing the panels to be assembled exclusively by

means of a substantially vertical displacement VF.

Accordingly, the locking angle LA may be adapted to allow assembling by
means of the folding displacement without flexing or compression of the locking strip
116.
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Accordingly, the locking angle LA may be adapted to allow assembling by
means of the folding displacement without flexing or compression of the second

edge 22 of the second panel.

The locking angle LA may be adapted to allow assembling by means of the

folding displacement without flexing or compression of the locking element 114.

The locking strip 116 may be formed in the core 3, preferably the entire
locking strip 116 is formed in the core 3, thus the core material, such as MgO, may
extend continuously from the tongue groove 113 or displacement groove 112 to and
including the locking element 114. The locking element 114 may thus preferably be

formed in the core 3.

The locking element 114 may be formed as an integral part of the locking
strip 116.

The plane of the first horizontal locking surface 115 of the first panel 10 may

define a datum plane Dm.

As shown in FIGS 5a-5b, according to any embodiment, there may be
provided a minimum play Da between the first locking surface 115 and the second
locking surface 125 during assembling (see FIG.5a) of the first and second panel to
the locking position (see FIG.5b). The play Da between the first pair of horizontal

locking surfaces may be in the range of more than 0 to 0.1 mm.

In one embodiment there may be zero or least no negative play between the
first pair of horizontal locking surfaces 115, 125 during assembling, such as during

displacement from the first position to the second assembled positon.

As shown for example in FIGS 5a-5b, according to any embodiment, the
play Da between the first locking surface 115, 145 and the second locking surface
125, 134 during assembling (see FIG. 5a) may be a minimum play between the first
locking surface 115 and the second locking surface 125 during assembling of the
first and second panel to the locking position (see FIG. 5b). The play Da may be in

the range of 0 to 0.1 mm.

Preferably, there is provided play between the first locking surface 115 and
the second locking surface 125 during assembling of the first and second panel to

the locking position.

Referring to FIG.5a, a point P on the said portion of the second horizontal

locking surface 125 may be positioned at a first space position PO, such as when P1
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and optionally P2 are in contact, as shown in FIG.4b. By means of the folding
displacement F, such as of the second panel 20, preferably about the second edge
22 of the second panel 20, the point P may displace according to a projected

trajectory Tp to a second space position PO’ as illustrated in FIG.5a-5b.

Thus, when point P is positioned in the first position PO, a projected
trajectory Tp of point P from the first position PO to the second position PO’ may form
an arc of a circle, preferably having as P1 as pivotal point and with radius of

curvature R1.

The projected trajectory Tp may be one or more of a projected trajectory

and a predetermined trajectory.

The locking angle LA and optionally Dt may be configured such that the said
projected trajectory does not cross the plane Dm during assembling of the first and
second panel 10, 20 to the locking position by means of the folding displacement F,
preferably while there is contact at contact point P1 and/or P2. In particular, the
locking angle LA and optionally Dt is configured such that the projected trajectory Tp
does not cross from one side of the plane Dm, such as an upper side, to the other
side of the plane Dm, such as a lower side during said assembling by means of the
folding displacement F. It should be appreciated that the above may be valid without
flexing of any of the parts of the locking system 50a, 50b. Thus, point P may
preferably displace along the projected trajectory from PO to PO’ without influence of
the locking element 114 and in particular without influence of the first locking surface
115.

Thereby, a projected trajectory Tp of point P of the locking surface 125 from
position PO to position PO’ in response to a folding displacement F of the second
panel 20, such as about the second edge 22 of the second panel 20, may be
disposed on one side, preferably entirely on one side, of the first locking surface 115
and/or a datum plane Dm of the first locking surface 115 during the folding
displacement F while at least one of points P1, P2 and P3 are in contact. The datum

plane Dm may be stationary.

Assembling of the first and second panel 10, 20 may herein comprise a
displacement in an assembling direction from a first position wherein the adjacent
edges 11, 12; 13; 14 are in contact in point P1, to a second assembled position for
horizontal locking of the adjacent edges by means of the first locking surface 115

and the second locking surface 125. For example the first position may be where
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point P of the second locking surface 125 is in space position PO and the second
assembled position may be where point P is arranged in space position PO’ as
shown in FIG.5b.

Accordingly, in any embodiment, the distance between the pivot point, such
as the first contact point P1 and a point on the first locking surface 115 may be

constant during assembling by means of the folding displacement F.

A shortest distance D1 between a pivot point, such as contact point P1, of
the panel being folded, and the first locking surface 115 may be greater than a
greatest distance D2 between the said pivot point and the second locking surface
125 as shown in FIG. 5b. Thus, considering point P on the second locking surface
125, which may be any given point of the second locking surface 125. D2 may

correspond to radius of curvature R1.

Referring again to FIGS 9a-9b and 11a-11c, there is illustrated exemplary

embodiments of the second aspect.

The panel 10, such as a floor panel, comprises a core 3 and may comprise
an upper arrangement 5 and a lower arrangement 6. The panel comprises one or
more mineral-based layers, as explained in relation to the first aspect. Thus, one or
more of the core 3, the upper arrangement 5 and the lower arrangement 6 may
comprise a mineral-based layer 3, 5, 6, preferably comprising magnesium oxide.
According to the second aspect, one or more of said mineral-based layers comprises
reinforcement fibres 50 embedded in a mineral-based matrix 51, the matrix 51
preferably comprising magnesium oxide. The fibres 50 may be configured to

increase the tensile strength of the mineral-based layer 3, 5, 6.

A mineral-based layer, such as an MgO layer, may have many different
compositions depending on the required properties. The layer is typically produced
by creating a slurry in water and then pouring the slurry into moulds. The slurry will
then dry and become rigid, thereby forming a board that will make a mineral-based
layer in a building panel. A typical drawback of mineral-based boards may include
that they absorb water, are very brittle and hard to profile using e.g. rotating tools to
form a mechanical locking system along the edges. However, advantages include

that mineral-based layers are dimensionally stable and have fire-retardant properties.

According to the second aspect, reinforcement fibres 50, such as long

fibres, are provided in the inorganic matrix 51 (MgO/MgSQs4) as shown for instance in
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FIGS 9a-9b. The fibres may preferably be arranged in the matrix prior to a step of

drying of the mineral-based layer.

The fibers 50 are preferably longer than the traditional wood fibers that are
used in known systems and can be of inorganic or inorganic material. Thereby, in
5 contrast to a mineral-based layer with short wood fibers, the board according to the
invention with long fibers may withstand more bending forces and are less brittle,
thus these properties render them more suitable and easier to form a mechanical
locking system therein, such as a mechanical locking system 50a, 50b according to

the first aspect.

10 An aspect ratio (length-to-diameter) of the fibres 50 may be in the range of
between 30 to 150. Preferably, for concrete, the aspect ratio should preferably be
above 75. A thin and short fibre may only have a limited effect when for example
hardening the cement/matrix but will not increase the tensile strength. Fibers with low
E-module, such as nylon and PP may facilitate increased toughness of the layer.

15  Fibres with high modulus, such as glass, carbon and steel fibre may facilitate

increased strength of the layer.

As briefly discussed, the fibres 50 may comprise organic fibres, such as
synthetic fibers, such as polypropylene fibre, such as fibres sold under the trade
name Masterfiber 246, plolyvinylalchohol fibre, for example sold under the trade

20  name Masterfiber 400, Polyester fibre, nylon fibre or combinations thereof.

An aspect ratio of the synthetic fibres, such as length divided by diameter,
preferably an average aspect ratio, may be in the range of 25 to 700, more
preferably 75 to 300.

The fibres 50 may comprise organic fibres, such as natural fibers, such as

25 flax, hemp, bamboo, cotton, wood, sisal, jute, ramie, or combinations thereof.

The aspect ratio of the natural fibres, such as length divided by diameter,
preferably an average aspect ratio of the fibres, may be in the range of 25 to 700,

more preferably 100 to 400.

The fibres 50 may comprise inorganic fibers such as glass fibres, carbon

30 fibres, steel fibres or combinations thereof.

The fibres 50 may comprise a mix of any of the organic and any of the

inorganic fibers described herein.
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The aspect ratio of the inorganic fibres, such as length divided by diameter,
preferably an average aspect ratio of the fibres, may be in the range of 50 to 2000,

more preferably 75 to 1000.

In any embodiment, the length of the fibres, such as an average length, is in

the range of 3 to 50 mm, more preferably 3 to 25 mm.

In any embodiment, the volume % of fibres in the mineral based layer

comprising fibres may be in the range of 0.1% to 7%, more preferably 1% to 4%.

In any embodiment, the fibres may be provided in form of non-woven fibres.
For example the fibers may be randomly oriented and/or randomly distributed

individual fibers. For example the fibers may be non-woven non-unidirectional fibres.

The fibres may be distributed between an upper surface of the mineral-
based layer and a lower surface of the mineral-based layer, such as between an
upper surface of the core 3a and a lower surface of the core 3b. The fibres may
preferably be substantially evenly or uniformly distributed in the thickness direction of
the mineral-based layer between the upper surface of the mineral-based layer and

the lower surface of the mineral-based layer.

The fibres may be configured to extend in the matrix or layer with a
longitudinal axis of the fibres oriented essentially parallel the plane of the panel, such
as a horizontal plane H or a lower surface 16 of the core as derivable e.g. from
FIG.2a.

FIGS 10a-10b and 11a-11c illustrate exemplary embodiments of a third
aspect. According to embodiments of the third aspect, the mineral-based layer
comprises additives which makes the brittle and rigid matrix, such as MgO inorganic
matrix (MgO/MgSOs), more flexible. An effect of providing a polymer compound may
be facilitation of a more flexible and/or water-resistant mineral-based layer. A more
flexible mineral-based layer may facilitate ease of profiling a mechanical locking
system, such as by means of rotating tool(-s), and may optionally or additionally
provide a more flexible mechanical locking system, thereby reducing the risk of
damaging the panel and/or the locking system, such as during assembling. The
polymer may preferably be added during the production of MgO boards when mixing

the components making up the board.

The polymer component may be provided as a dispersion (polymer

“droplets” dispersed in water) or a dispersible powder. Thereby, the polymers will be
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situated between and around the inorganic material, such as MgO, and thus facilitate
softening of the inorganic material and thus a flexible mineral-based layer compared
to for example MgO without the addition of polymers. The polymer component
should preferably have a low glass transition temperature Tg(°C) for example below

30 °C preferably below 0°C, more preferably -10 to 20 C°.

The polymer component may be based on the following chemistries: Acrylic,
Styrene-Acrylic, Vinyl-acetate, Vinyl-Acetate-vinylchloride Styrene-Butadiene,

vinylidene chloride.

The polymer compound may be added in an amount of 1 to 15 wt%, more

preferably 5 to 10 wt% of the mineral-based layer.

The polymer compound may contribute to improved adhesion between the
mineral-based layer and adjacent layers when used in mortars. The polymer
compound may also improve the adhesion of glue when adhering of the mineral-
based layer to an adjacent layer, such as adhering an upper and/or lower

arrangement to a mineral-based core.

It should be emphasized that FIGS 9a-9b, 10a-10b and 11a-11c show non-
limiting exemplary embodiments and that combination of embodiments of the first
aspect, the second aspect and the third aspect may yield further embodiments. For
example, the embodiments shown in FIGS. FIGS 9a-9b, 10a-10b and 11a-11¢
features the locking system 50a for purpose of conveying the invention and should
not be construed as limiting the invention to the illustrated embodiments shown
therein. In a further example, fibres 50 may be embedded in the core 3 and a
polymer compound may or may not be provided in the matrix 51 of a mineral-based
layer of the upper- and/or lower arrangement. In a still further example, fibres 50 may
be embedded in a mineral-based layer of the upper- and/or lower arrangement and a
polymer compound 60 may or may not be provided in the matrix 51 of a mineral-

based the core 3.

Referring again to FIG. 9a, an exemplary embodiment of a panel 10 is
shown wherein the mineral-based core 3 comprises fibers 50 according to any
embodiment of the disclosure embedded in the matrix 51. At least parts of the
mechanical locking system 50a are formed in the core 3, including the locking strip
116 and the locking element 114 at the first edge 11, the locking tongue 122 and the
locking groove 123 at the second edge 12. It should be appreciated that at least

parts of the second locking system 5b may be formed in the core 3, such as at least
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a portion of the second locking strip 146. The fibers 50 preferably configured to
increase the tensile strength of the mineral-based layer 3 compared to a mineral-
based layer without the fibers and/or render parts of the locking system 50a formed
in the mineral-based layer(s) more flexible and/or less brittle compared to a mineral-

based layer without the fibers.

In the exemplary embodiment of FIG. 9b the panel 10 also comprises a core
3 according to any embodiment of the core 3 disclosed herein, such as a wood-
based core. The lower arrangement 6 and optionally the upper arrangement 5
comprises a mineral-based layer according to any embodiment of the disclosure and
fibers 50 according to any embodiment of the disclosure embedded in the matrix 51
during manufacture of the mineral-based layer. At least parts of the mechanical
locking system 50a are formed in a mineral-based layer, such as a mineral-based
layer of the lower arrangement 6, including at least a portion of the locking strip 116
and the locking element 114 at the first edge 11. It should be appreciated that at
least parts of the second locking system 5b may be formed in the core 3, such as at
least a portion of the second locking strip 146. The fibers 50 preferably configured to
increase the tensile strength of the mineral-based layers 5, 6 compared to a mineral-
based layer without the fibers and/or render parts of the locking system 50a formed
in the mineral-based layer(s) more flexible and/or less brittle compared to a mineral-

based layer without the fibers.

FIG. 10a shows an exemplary embodiment of a panel 10 wherein a mineral-
based core 3 according to any embodiment comprises a polymer compound 60
according to any embodiment of the disclosure. At least parts of the mechanical
locking system are formed in the core 3, such as at least a portion of the locking strip
116 and the locking element 114 at the first edge 11, at least a portion of the locking
tongue 122 and at least a portion of the locking groove 123 at the second edge 12.
The polymer compound may preferably be configured to render the panel 10 and/or
said parts of the locking system 50a formed in the core 3, such as the locking strip
116 and/or locking tongue 122, softer and/or more flexible compared to a mineral-

based layer without the polymer compound,.

Referring again to FIG. 10b, an exemplary embodiment of a panel 10 is
shown comprising a core 3 according to any embodiment of the core 3 disclosed
herein, such as a wood-based core. The lower arrangement 6 and optionally the
upper arrangement 5 comprises a mineral-based layer. The mineral-based layer

comprises a polymer compound according to any embodiment of the disclosure,
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such as embedded in the matrix 51 during manufacture of the mineral-based layer.
At least parts of the mechanical locking system are formed in a mineral-based layer,
such as a mineral-based layer of the lower arrangement 6, such as at least part of
the locking strip 116 and the locking element 114 at the first edge 11 and at least
part of the locking groove 123 at the second edge 12. The polymer compound 60
may preferably be configured to render the panel 10 and/or said parts of the locking
system 50a formed in the mineral-based layer, such as the locking strip 116 and/or
locking tongue 122, softer and/or more flexible compared to a mineral-based layer

without the polymer compound, and/or less brittle.

FIG. 11a shows an exemplary embodiment of a panel 10 wherein the
mineral-based core 3 comprises a polymer compound 60 according to any
embodiment of the disclosure, such as embedded in the matrix 51, for example the

polymer compound 60 is configured to render the panel 10 more flexible.

The mineral-based core 3 additionally comprises fibers 50 according to any

embodiment of the disclosure embedded in the matrix 51.

At least parts of the mechanical locking system are formed in the core 3,
including the locking strip 116 and the locking element 114 at the first edge 11, the
locking tongue 122 and the locking groove 123 at the second edge 12. The polymer
compound 50 may preferably be configured to render one or more of the panel 10
and parts of the locking system 50a formed in the mineral-based layer(s), for
example the locking strip 116, softer and/or more flexible, compared to a mineral-
based layer without the polymer compound. The fibers 50 preferably configured to
increase the tensile strength of the mineral-based layer 3 compared to a mineral-
based layer without the fibers and/or render parts of the locking system 50a formed
in the mineral-based layer(s) more flexible and/or less brittle compared to a mineral-
based layer without the fibers, such as the locking strip 116 and/or locking tongue
122.

In the exemplary embodiment of FIG. 11b the panel 10 also comprises a
core 3 according to any embodiment of the core 3 disclosed herein, such as a wood-
based core. The lower arrangement 6 and optionally the upper arrangement 5
comprises a mineral-based layer according to any embodiment of the disclosure and
fibers 50 according to any embodiment of the disclosure embedded in the matrix 51.
In addition, the matrix 51 of the mineral-based layer of the upper arrangement 5

and/or the matrix 51 of the mineral-based layer of the of the lower arrangement 6



WO 2021/25189%4 PCT/SE2021/050565

10

15

20

25

30

30

comprises a polymer compound 60 according to any embodiment of the disclosure.
The polymer compound 50 may preferably be configured to render one or more of
the panel 10 and parts of the locking system 50a formed in the mineral-based
layer(s) softer and/or more flexible, compared to a mineral-based layer without the
polymer compound, for example the locking strip 116. The fibers 50 preferably
configured to increase the tensile strength of the mineral-based layers 5, 6 compared
to a mineral-based layer without the fibers and/or render parts of the locking system
50a formed in the mineral-based layer(s) more flexible and/or less brittle compared

to a mineral-based layer without the fibers.

In the exemplary embodiment of FIG. 11c there is shown a panel 10 having
a mineral-based core 3 comprising a polymer compound 60 and fibers 50 according
to any embodiment of the disclosure. The upper arrangement 5 and the lower
arrangement 6 comprises a mineral-based layer comprising in the matrix 51 a
polymer compound 60 and fibers 50 according to any embodiment of the disclosure
the matrix 51. The polymer compound 50 may preferably be configured to render
one or more of the panel 10 and parts of the locking system 50a formed in the
mineral-based layer(s) softer and/or more flexible compared to a mineral-based layer
without the polymer compound, for example the locking strip 116. The fibers 50
preferably configured to increase the tensile strength of the mineral-based layers 3,
5, 6 compared to a mineral-based layer without the fibers and/or render parts of the
locking system 50a formed in the mineral-based layer(s) more flexible and/or less

brittle compared to a mineral-based layer without the fibers.

Accordingly, a panel in which one or more mineral-based layers 3, 5, 6
comprises fibers 50 and/or the polymer compound 60 may be particularly
advantageous in combination with embodiments of the locking system 50a
configured to reduce or circumcise flexing of at least the said parts formed in the one
or more mineral-based layers, wherein at least parts of the mechanical locking

system 50a is formed in a mineral-based layer 3, 5, 6.
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ITEMS

ITEM 1. A panel 10, such as a floor panel, comprising a core 3, an
optional upper arrangement 5 and an optional lower arrangement 6, wherein one or
more of the core 3, the upper arrangement 5 and the lower arrangement 6 comprises

a mineral-based layer, preferably comprising magnesium oxide.

ITEM 2. The panel according to item 1, wherein one or more of said
mineral-based layers comprises reinforcement fibres 50 embedded in a mineral-
based matrix 51, preferably comprising magnesium oxide, wherein the fibres are

configured to increase the tensile strength of the mineral-based layer.

ITEM 3. The panel according to item 2, wherein the fibres comprise
organic fibres, such as synthetic fibers, such as Polypropylene fibre,

Plolyvinylalchohol fibre, Polyester fibre, Nylon fibre or combinations thereof.

ITEM 4. The panel according to any one of the preceding items 2 to 3,
wherein the aspect ratio, such as an average aspect ratio, such as length divided by

diameter, of the fibres is in the range of 25 to 700, more preferably 75 to 300.

ITEM 5. The panel according to item 2, wherein the fibres comprise
organic fibres, such as natural fibers, such as flax, hemp, bamboo, cotton, wood,

sisal, jute, ramie, or combinations thereof.

ITEM 6. The panel according to item 5, wherein the aspect ratio, such
as an average aspect ratio, such as length divided by diameter, of the fibres is in the

range of 25 to 700, more preferably 100 to 400.

ITEM 7. The panel according to item 2, wherein the fibres comprise
inorganic fibers such as glass fibres, carbon fibres, steel fibres or combinations

thereof.

ITEM 8. The panel according to item 7, wherein the aspect ratio, such
as an average aspect ratio, such as length divided by diameter, of the fibres is in the
range of 50 to 2000, more preferably 75 to 1000.

ITEM 9. The panel according to any one of the preceding items 2 to 8,
wherein the length of the fibres, such as an average length, is in the range of 3 to 50

mm, more preferably 3 to 25 mm.
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ITEM 10. The panel according to any one of the preceding items 2 to 9,
wherein the volume % of fibres in the mineral based layer comprising fibres is in the

range of 0.1% to 7%, more preferably 1% to 4%.

ITEM 11. The panel according to any one of the preceding items 2 to 10,

wherein the fibres are provided in shape of non-woven fibres.

ITEM 12. The panel according to any one of the preceding items 2 to 11,
wherein the fibres are arranged in the matrix prior to a step of drying of the mineral-

based layer.

ITEM 13. The panel according to any one of the preceding items 2 to 12,
wherein the fibres are distributed between an upper surface of the mineral-based
layer and a lower surface of the mineral-based layer, such as between an upper

surface 3a of the core and a lower surface 3b of the core.

ITEM 14. The panel according to any one of the preceding items 2 to 13,
wherein the fibres are oriented to extend essentially parallel the plane of the panel,

such as a horizontal plane H or a lower surface 16 of the core.

ITEM 15. The panel according to any of the preceding items 1 to 14,

wherein the mineral-based layer 3, 5, 6 further comprises a polymer compound.

ITEM 16. The panel according to item 15, wherein the polymer
compound comprises Acrylic, Styrene-Acrylic, Vinyl-acetate, Vinyl-Acetate-

vinylchloride, Styrene-Butadiene, vinylidene chloride or combinations thereof.

ITEM 17. The panel according to any of the preceding items 15 to 16,
wherein the mineral-based layer comprises the polymer compound in an amount of 1

to 15 wt%, more preferably 5 to 10 wt%.

ITEM 18. The panel according to any of the preceding items 15 to 17,
wherein the polymer compound has a glass transition temperature, and the glass
transition temperature of the polymer compound is in the range of -50 to 30 C°, more
preferably -10 to 20 C°.

ITEM 19. The panel according to any one of the preceding items 1 to 18,
wherein the mineral-based layer further comprises magnesium chloride and/or

magnesium sulphate.

ITEM 20. The panel according to any one of the preceding items 1 to 19,

wherein the mineral-based layer further comprises at least one filler, such as Perlite,
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Sand, Talc, Fly ash, Calcium Carbonate or combinations thereof in an amount of 0 to
50 wt%, such as 10 to 40 wt%.

ITEM 21. The panel according to any one of the preceding items 1 to 20,
wherein the mineral-based layer further comprises a binding agent, such as wood

shavings or wood fibres, in an amount of 0 to 30 wt%, such as 5 to 25 wt%.

ITEM 22. The panel according to any one of the preceding items 1 to 21,
wherein the mineral-based layer further comprises at least one additive, such as
defoaming agent, dispersing agent, anti-corrosion agent, water resistance additive of

combinations thereof, in an amount of 0 to 20 wt%, such as 2-15 wt%.

ITEM 23. The panel according to any one of the preceding items 1 to 22,
wherein the panel comprises a mechanical locking system 50a, 50b at respective
opposite first 11 and second 12 edges, such as long edges, for assembling a first
panel 10 in an assembled position with an adjacent second panel 20 by means of a
folding displacement F and/or a vertical displacement of the adjacent panels 10, 20;
wherein immediately juxtaposed upper edge portions 111, 121 of the first edge 11 of
the first panel 10 and the second edge 22 of the second panel 20 in the assembled
position form a vertical plane VP; the first edge 11 comprising a locking strip 116
projecting beyond the vertical plane VP and a locking element 114 projecting from
the locking strip 116; the second edge 12 comprising a downwards open locking
groove 123 configured to receive the locking element by means of said displacement
F for horizontal locking of the adjacent panels, wherein a first pair of horizontal
locking surfaces comprises a first locking surface 115 provided by the locking

element 114 and a second locking surface 125 provided by the locking groove 123.

ITEM 24. The mineral-based panel according to item 23, wherein the
locking system 50a, 50b is configured such that there is provided play Da, such as a
minimum play, between the first locking surface 115 or at least a portion of the first
locking surface 115 and the second locking surface 125 or at least a portion of the
second locking surface 125 during assembling of the first and second panel 10, 20

by means of said displacement F.

ITEM 25. The mineral-based panel according to item 23 or 24, wherein
the locking system 50a, 50b is configured such that there is provided play Dt, such
as a minimum play, between the first locking surface 115, such as at least a portion
of the first locking surface 115 and the second locking surfaces 125, such as at least

a portion of the second locking surfaces 125, in locking position.
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ITEM 26. The mineral-based panel according to any one of the
preceding items 23 to 25, wherein one of the first or second edge 11, 12 comprises a
locking tongue 122, 118 and the other of the first or second edge comprises a
tongue groove 113, 128; wherein the locking system 50a, 50b is configured such that
the locking tongue is received in the tongue groove of the second edge by means of
a folding displacement F and/or a vertical displacement, such as a linear vertical
translation, of the adjacent second panel 20, for vertical locking of first edge and the

second edge.

ITEM 27. The mineral-based panel according to any one of the
preceding items 23 to 26, wherein during said assembling, said upper edge portions
111, 121 are simultaneously in contact in a first contact point P1 and/or an upper
wall portion 127 of the tongue groove 123 and an upper portion 126 of the locking

tongue 122 are simultaneously in contact in a second contact point P2.

ITEM 28. The mineral-based panel according to any one of the
preceding items 23 to 27, wherein a locking angle LA is formed between the first
locking surface 115 and a rear surface 16 of the panel 10, said locking angle LA
preferably measured in a clockwise direction from the plane of the first locking
surface 115, the locking angle LA being in the range of 40 to 60 degrees, preferably
45 to 55 degrees, more preferably 48 to 52 degrees, such as 50 degrees.

ITEM 29. The mineral-based panel according to any one of the
preceding items 23 to 28, wherein the second locking surface 125 is configured to
extend essentially parallel the first locking surface 115 in assembled position of the

panels.

ITEM 30. The mineral-based panel according to any one of the
preceding items 23 to 29, wherein assembled position of the first and second panels,
there is provided a play Dt, such as a minimum play, between the first locking
surface and the second locking surface, preferably the play Dt in in the range of O to

0.1 mm, for example measured along a horizontal plane H.

ITEM 31. The mineral-based panel according to any one of the
preceding items 23 to 30, wherein Da is in the range of 0-0.1 mm, for example

measured transverse the first locking surface 115.

ITEM 32. The mineral-based panel according to any one of the
preceding items 23 to 31, wherein said play Dt is provided along a substantial portion

of the locking surfaces 115, 125.
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ITEM 33. The mineral-based panel according to any one of the
preceding items 23 to 32, wherein the locking angle LA is adapted to allow said
folding displacement F without abutment of the first locking surface 115 and the

second locking surface 125.

ITEM 34. The mineral-based panel according to any one of the
preceding items 23 to 33, wherein the locking angle LA is adapted to allow
assembling by means of said folding displacement F without flexing or compression

of the locking strip 116.

ITEM 35. The mineral-based panel according to any one of the
preceding items 23 to 34, wherein the locking angle LA is adapted to allow
assembling by means of said folding displacement without flexing or compression of

the locking element 114.

ITEM 36. The mineral-based panel according to any one of the
preceding items 23 to 35, wherein the locking angle LA is configured such that it is
sufficiently low to allow assembling by means of a folding displacement F without
overlapping of the second pair of horizontal locking surfaces 125, 115 while the first

pair of horizontal locking surfaces 111, 121 are simultaneously in contact.

ITEM 37. The mineral-based panel according to any one of the
preceding items 23 to 36, further comprising a lower arrangement 6 comprising one

or more layers, and an upper arrangement 5 comprising one or more layers.

ITEM 38. The mineral-based panel according to any one of the
preceding items 23 to 37, wherein the locking strip 116 is formed in one of a mineral-

based layer of the panel or in the core 3 of the panel.

ITEM 39. The mineral-based panel according to any one of the
preceding items 23 to 38, wherein the locking element 114 is formed in a mineral

based layer of the panel or in the core 3 of the panel.

ITEM 40. The mineral-based panel according to any one of the
preceding items 23 to 39, wherein the locking element 114 is formed as an integral

part of the locking strip 116.

ITEM 41. The mineral-based panel according to any one of the
preceding items 23 to 40, wherein a point P on the second locking surface 125 is
displaced along a projected or predetermined trajectory Tp from a first space position

PO to a second space position PO’ in response to a folding displacement F of the
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second panel 20 to said assembled position, such as folding of the second panel 20
about the second edge 12, wherein said predetermined trajectory Tp is disposed on
one side, preferably entirely on one side, of a datum plane Dm of the first locking

surface 115 during the folding displacement F.

ITEM 42. The mineral-based panel according to the preceding item 41,
wherein at least one of a first contact point P1 and a second contact point P2 and a

third contact point P3 are in contact.

ITEM 43. The mineral-based panel according to the preceding item 42,
wherein said predetermined trajectory Tp forms an arc or a circle having contact

point P1 as pivot point.

ITEM 44, The mineral-based panel according to any one of the
preceding items 42 or 43, wherein the first contact point P1 is between at least a
portion of respective upper edge portions 111, 121 of the first and second panel 10,
20, and wherein the second contact point P2 is between a first pair of vertical locking

surfaces.

ITEM 45. The mineral-based panel according to any one of the
preceding items 1 to 44, wherein one or more of the core and the mineral-based
layer comprises non-hydraulic cement, preferably magnesium oxide, and optionally

magnesium chloride, such as MgCl, and/or magnesium sulphate, such as MgSOs..

ITEM 46. A set of mineral-based panels according to any one of the

preceding items 1 to 45.
ITEM 47. A method of producing a mineral-based layer, comprising

- mixing water, magnesium oxide, magnesium chloride or magnesium

sulphate with a filler component to form a slurry;
- adding a polymer compound to said slurry;
- drying the slurry to form a layer.

ITEM 48. The method according to item 47, wherein in the filler
component comprises Perlite, Sand, Talc, Fly ash, Calcium Carbonate or

combinations thereof.
ITEM 49. The method according to any one of the preceding items 47 or
48, further comprising a step of adding a de-foaming agent, a dispersing agent, an

anti-corrosion agent, a water resistance additive.
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ITEM 50. The method according to any one of the preceding items 47 to
49, wherein the polymer compound is present in the amount 1 to 15 wt%, more

preferably 5 to 10 wt% of the mineral-based layer.

ITEM 51. The method according to any one of the preceding items 47 to
50, wherein the polymer compound comprises Acrylic, Styrene-Acrylic, Vinyl-acetate,
Vinyl-Acetate-vinylchloride Styrene-Butadiene, vinylidene chloride or combinations

thereof.

ITEM 52. The method according to any one of the preceding items 47 to

51, wherein the polymer compound is added in the form of a powder or a dispersion.

ITEM 53. The method according to any one of the preceding items 47 to
52, wherein the polymer compound is added in the form of a dispersion, wherein the

pH-value of the polymer dispersion is pH 7 or more.

ITEM 54. The method according to any one of the preceding items 47 to
53, further comprising the step of adding reinforcement fibres comprising

reinforcement fibres according to any one of items 2 to 14.

ITEM 55. Use of a polymer compound 60, such as a polymer compound
according to any one of items 16 to 22, in a mineral-based layer 3, 5, 6 of a building

panel 10, such as a floor panel.

ITEM 56. Use of reinforcement fibres 50, such as according to any one
of items 2 to 15, in a mineral-based layer 3, 5, 6 of a building panel 10, such as a

floor panel.
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CLAIMS

1. A panel (10), such as a floor panel, comprising a core (3), an optional
upper arrangement (5) and an optional lower arrangement (6), wherein one or more
of the core (3), the upper arrangement (5) and the lower arrangement (6) comprises
a mineral-based layer (3, 5, 6), preferably comprising magnesium oxide, wherein the

mineral-based layer further comprises a polymer compound (60).

2. The panel according to claim 1, wherein the polymer compound
comprises Acrylic, Styrene-Acrylic, Vinyl-acetate, Vinyl-Acetate-vinylchloride

Styrene-Butadiene, vinylidene chloride or combinations thereof.

3. The panel according to claim 1 or 2, wherein the mineral-based layer
comprises the polymer compound (60) in an amount of 1 to 15 wt%, more preferably
5 to 10 wt%.

4. The panel according to any of the preceding claims 1 to 3, wherein the
polymer compound (60) has a glass transition temperature, wherein the glass
transition temperature of the polymer compound is in the range of -50 to 30 C°, more

preferably -10 to 20 C°.

5. The panel according to any one of the preceding claims 1 to 4,
wherein the mineral-based layer comprises magnesium oxide in the amount of 25 to
65 wt%.

6. The panel according to any one of the preceding claims 1 to 5,
wherein the mineral-based layer further comprises magnesium chloride and/or

magnesium sulphate, preferably in amount of 15 to 45 wt%.

7. The panel according to any one of the preceding claims 1 to 6,
wherein the mineral-based layer further comprises at least one filler, such as Perlite,
Sand, Talc, Fly ash, Calcium Carbonate or combinations thereof in an amount of 0 to

50 wt%, preferably in amount of 5 to 45 wt%.

8. The panel according to any one of the preceding claims 1 to 7,
wherein the mineral-based layer further comprises a binding agent, such as wood
shavings or wood fibres, in an amount of O to 30 wt%, preferably in amount of 5 to 25

wit%.

9. The panel according to any one of the preceding claims 1 to 8,

wherein the mineral-based layer further comprises at least one additive, such as
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defoaming agent, dispersing agent, anti-corrosion agent, water resistance additive of
combinations thereof, in an amount of 0 to 20 wt%, preferably in amount of 2 to 18

wit%.

10. The panel according to any one of the preceding claims 1to 9,
wherein one or more of said mineral-based layers comprises reinforcement fibres
(50) embedded in a mineral-based matrix (51), preferably comprising magnesium
oxide, wherein the fibres are configured to increase the tensile strength of the
mineral-based layer, preferably the fibres are distributed, such as uniformly
distributed in the matrix and oriented to extend essentially parallel the plane of the

panel, such as a horizontal plane (H) or a lower surface (3b) of the core.

11.  The panel according to any of the preceding claims 1 to 10, wherein
the panel comprises a mechanical locking system (50a, 50b) at respective opposite
first (11) and second (12) edges, such as long edges, for assembling a first panel
(10) in an assembled position with an adjacent second panel (20) by means of a
folding displacement F and/or a vertical displacement of the adjacent panels (10,
20); wherein immediately juxtaposed upper edge portions (111, 121) of the first edge
(11) of the first panel (10) and the second edge (22) of the second panel (20) in the
assembled position form a vertical plane (VP); the first edge (11) comprising a
locking strip (116) projecting beyond the vertical plane (VP) and a locking element
(114) projecting from the locking strip (116); the second edge (12) comprising a
downwards open locking groove (123) configured to receive the locking element by
means of said displacement (F) for horizontal locking of the adjacent panels, wherein
a first pair of horizontal locking surfaces comprises a first locking surface (115)
provided by the locking element (114) and a second locking surface (125) provided
by the locking groove (123), preferably the locking system (50a, 50b) is configured
such that there is provided play Da, such as a minimum play, between the first
locking surface (115) and the second locking surface (125) during assembling of the

first and second panel (10, 20) by means of said displacement (F).
12. A method of producing a mineral-based layer, comprising

- mixing water, magnesium oxide, magnesium chloride or magnesium

sulphate with a filler component to form a slurry;

- adding a polymer compound (60) to said slurry;

drying the slurry to form a layer.
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13. The method according to claim 12, wherein the polymer compound is

present in the amount 1 to 15 wt%, more preferably 5 to 10 wt% of the mineral-based
layer.
14. The method according to any one of the preceding claims 12 or 13,
5  wherein the polymer compound is added in the form of a powder or dispersed in
water.
15. The method according to any one of the preceding claims 12 to 14,

wherein the polymer compound is added in the form of a dispersion, wherein the pH-

value of the polymer dispersion is pH 7 or more.

10
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L |:| Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. X Claims Nos.: 1-10, 12-15 (in part)
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

See Supplemental Box

3. |:| Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No.III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. Claims 1-10 and 12-15 directed to the chemical composition of a floor panel.
2. Claims 11 directed to the construction of a locking feature of a floor panel.

A partial search has been carried out, which relates to invention 1 above.

1. |:| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. & No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1-10 and 12-15

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

|:| The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2019)



INTERNATIONAL SEARCH REPORT International application No.
PCT/SE2021/050565
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PRV has not been able to search the whole claimed scope, as it is so broad that a
meaningful search cannot be performed over said scope. The wording ‘mineral-

based layer’ means that claims 1 and 12 relate to an extremely large number of possible
products.

Support within the meaning of Article 6 PCT and disclosure within the meaning of Article 5
PCT is to be found for only a very small proportion of the products / apparatus claimed. The
lack of support and the insufficient disclosure renders a meaningful search over the whole
of the claimed scope impossible.

In the context of the present application, a meaningful search is deemed to be searching
the preferred application (i.e. flooring) and the preferred group of mineral compounds.
Therefore, based on claim 1, the search has been focused on finding documents
disclosing: A floor panel, comprising at least a mineral-based layer comprising
magnesium oxide, magnesium chloride and/or magnesium sulphate, wherein said
mineral-based layer also comprises a polymer compound.

Based on claim 12, the search has been focused on finding documents disclosing:
A method of producing a mineral-based floor panel, comprising:
e mixing water, magnesium oxide, magnesium chloride and/or magnesium
sulphate with a filler component to form a slurry;
e adding a polymer compound (60) to said slurry;
e drying the slurry to form a layer
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