
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2013/179260 Al
5 December 2013 (05.12.2013) P O P C T

(51) International Patent Classification: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
E04F 15/10 (2006.01) B29C 70/12 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
B29C 47/10 (2006.01) B27N3/06 (2006.01) HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,
B29C 70/50 (2006.01) B32B 27/12 (2006.01) KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
B29C 43/30 (2006.01) B32B 27/30 (2006.01) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
B29C 70/02 (2006.01) OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,

SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
(21) International Application Number: TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

PCT/IB20 13/054480
(84) Designated States (unless otherwise indicated, for every

(22) International Filing Date: kind of regional protection available): ARIPO (BW, GH,
30 May 20 13 (30.05.2013) GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

(25) Filing Language: Dutch UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

(26) Publication Language: English EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, ΓΓ , LT, LU, LV,

(30) Priority Data: MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

BE 2012/0370 1 June 2012 (01.06.2012) TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

BE 2012/0474 6 July 2012 (06.07.2012) KM, ML, MR, NE, SN, TD, TG).

(71) Applicant: UNILIN, BVBA [BE/BE]; Ooigemstraat 3, B- Declarations under Rule 4.17 :

8710 Wielsbeke (BE). — as to applicant's entitlement to apply for and be granted a
patent (Rule 4.1 7(H))

(72) Inventors: SEGAERT, Martin; Tiendelaan 3, B-8900
leper (BE). NAEYAERT, Christophe; Wetstraat 3A, B- Published:
8490 Jabbeke (BE).

— with international search report (Art. 21(3))
(74) Agents: SCHACHT, Benny et al; Ooigemstraat 3, B- — before the expiration of the time limit for amending the

8710 Wielsbeke (BE). claims and to be republished in the event of receipt of

(81) Designated States (unless otherwise indicated, for every amendments (Rule 48.2(h))

kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(54) Title: PANEL FOR FORMING A FLOOR COVERING, METHOD FOR MANUFACTURING SUCH PANELS AND GRAN
ULATE APPLIED HEREWITH.

(57) Abstract: Panel for forming a floor covering, wherein this panel (1) comprises at least a layer (9) of thermoplastic material,
characterized in that said layer (9) also comprises at least individual fibers having a length greater than 1 millimeter.



Panel for forming a floor covering, method for manufacturing such panels and

granulate applied herewith.

This invention relates to panels for forming a floor covering, to a method for

manufacturing such panels, and to a granulate applied therewith.

More particularly, the invention relates to panels comprising at least a layer, more

particularly a substrate layer, of thermoplastic material. Further, such panels may

also comprise, above said layer, at least a top layer with a printed decor and a

translucent or transparent wear layer.

In particular, the present invention relates to panels of the type which, on two or

more opposite edges, comprises coupling means or coupling parts with which two

of such floor panels can be coupled at said edges in such a manner that they are

mutually locked in a horizontal direction perpendicular to the respective edge and

in the plane of the floor panels, as well as in a vertical direction perpendicular to the

plane of the floor panels. Such floor panels can be applied for composing a so-

called floating floor covering, wherein the floor panels are connected to each other

at their edges, however, lie freely on the underlying surface.

Such panels are known, for example, from EP 1 938 963, EP 2 339 092 Al and

WO 2010/023042. From these documents, more particularly vinyl-based floor

panels are known for forming a floating floor covering. Such vinyl-based floor

panels mostly have a thickness of 3 to 5 millimeters and have a high material

density. The respective core of the panels is composed of one or more layers of

thermoplastic material, for example, soft PVC, which can comprise fillers. Above

the print, a transparent thermoplastic layer and possibly a superficial layer of

lacquer are provided. According to EP 2 339 092 Al, a reinforcing layer on the

basis of glass fiber can be applied.

The panels of the state of the art show the disadvantage that they are strongly

subjected to shrinkage and expansion under the influence of temperature. Shrinkage

and expansion may lead to that the floor covering or the individual panels are

pushed upward, and, for example, to a mutual release of the coupling parts, or to

the phenomenon that the individual panel-shaped elements will drift apart, whereby



gaps may occur. The features of the panels of the state of the art are such that

problems may occur already with warming due to incident sunlight, for example, at

a window in a room.

From WO 2012/004701, it is known to apply a glass fiber layer or embedded

profiles for increasing the dimensional stability of such panels. In particular, here

the bending stiffness of the panels has been tackled.

US 6,306,318 describes a method for recycling discarded carpets, wherein, starting

from a molten mixture of a recyclate on the basis of discarded carpets and fresh soft

PVC, flexible floor tiles having a minimum thickness of approximately 5

millimeters are produced by means of an injection molding process. The mixture

comprises an amount of plasticizers of maximum 5 percent by weight. The obtained

floor tiles have a uniform composition across their thickness and comprise 10 to 20

percent by weight of unmelted carpet fibers of polyamide or polyester, which are

distributed uniformly across the thickness of these tiles. The fibers provide for a

wear-resistant surface. As an alternative for the recyclate of discarded carpets, also

recyclate of glass fiber-reinforced synthetic material (English: fiberglass) can be

applied. In the case of carpet, it is started with carpet fibers of approximately 3.2

millimeters or more, wherein a reduction of the length during the process is avoided

as much as possible. However, it can be expected that disintegrating the carpets and

processing them in the extruder prior to injection molding in fact will lead to

shortening the present fibers. It is unclear what the length of the glass fibers will be

when starting from a recyclate of glass fiber-reinforced synthetic material. Further,

it is unclear how many glass fibers will have been incorporated into the matrix of

the tile and which type of glass fiber is applied. The obtained tile is relatively hard

and the flexibility leaves much to be desired. This may lead to problems with the

impact sound during use and an incapability of adapting to unevennesses of the

underlying surface. The injection-molded tile comprises coupling means along the

edges, however, these do not provide for a locking in vertical direction. Moreover,

the precision of injection molding, in particular in the case of soft thermoplastic

materials, is inferior. This method is time-consuming, and moreover there is little

possibility of variation in the appearance of the wear side of the tiles. Such tiles

possibly still show a strong dimensional change with changing temperature.

GB 1 248 060 describes, as an alternative of a method similar to that of



US 6,306,318, the possibility of manufacturing reinforced thermoplastic materials

by means of a method wherein continuous fiber layers are stacked and pressed

alternating with thermoplastic granulate layers. In this manner, a disintegration of

the present fibers in the extruder is avoided. According to the examples, hard PVC

can be applied as thermoplastic material.

The present invention relates to an alternative panel, which, in the first place, is

intended as a floor panel for forming a floating floor covering. According to various

preferred embodiments of the invention, also a solution is offered for one or more

problems with the panels of the state of the art.

To this aim, the invention, according to its first independent aspect, relates to a

panel for forming a floor covering, wherein this panel comprises at least a layer

consisting of thermoplastic material, with the characteristic that said layer also

comprises individual fibers, preferably of a length greater than 1 mm. By

"individual fibers", it is meant that they as such do not form part of a layer or a pre¬

fabricated layer, such as a glass fiber cloth, but rather, for example, are distributed

freely within the thermoplastic material, whether or not uniformly. The inventors

have found that the use of such loose or individual fibers can contribute to the

dimensional stability of the panels to a major extent, and then in particular can

restrict the extent of expansion or shrinkage. Generally, such individual fibers seem

better embedded in the thermoplastic material than, for example, a glass fiber cloth.

Moreover, they can be active over a greater thickness of the thermoplastic material

than such glass fiber fleece (non-woven) or glass fiber cloth (woven), such that

shrinkage or expansion by shifting away over such glass fiber cloth largely can be

prevented.

Preferably, the respective fibers have an average length of 3 millimeters or more.

Good results have been obtained with fibers having an average length of

approximately 4.5 millimeters. Preferably, the average length is shorter than 10

millimeters or even shorter than 6 millimeters.

Preferably, the respective layer comprises between 1 and 25 percent by weight of

the respective fibers, and still better between 5 and 15 percent by weight, without

including possible other fillers, such as chalk.



Preferably, glass fibers are applied for the fibers. Preferably, E-Glass is chosen, for

example, as defined in DIN 1259. According to an alternative, steel fibers or other

fibers, such as carbon fibers, aramid fibers or polyethylene fibers can be applied.

Preferably, moisture-resistant fibers are applied and, thus, no cellulose fibers,

unless they are coated or treated, for example, by means of acetylation, in order to

render them, at least to a certain extent, moisture-resistant.

Preferably, the fibers, for example, glass fibers, on average have a diameter situated

between 1 and 100 micrometers or still better between 3 and 30 micrometers,

wherein in various experiments the range between 5 and 25 micrometers has proven

to be the best.

Preferably, the fibers are provided with a coating or a treatment which improves the

adherence to the thermoplastic material. Preferably, the surface of the fibers is

treated with a coupling agent, such as with silane.

Preferably, the fibers have a thermal expansion coefficient which is smaller than

that of the thermoplastic material in which they are situated, and/or a Young's

modulus which is higher than that of the thermoplastic material in which they are

situated.

Preferably, fibers are applied having a Young's modulus of more than 40, still

better of more than 60 GPa.

Preferably, fibers are applied having a thermal expansion coefficient of less than 30

µ ι mK and still better of less than 5 µη /mK.

Preferably, said thermoplastic material relates to polyvinyl chloride, preferably

semi-rigid or even soft polyvinyl chloride (PVC), namely PVC with plasticizers, for

example, with a percentage of plasticizers in the PVC of more than 20 or more than

30 percent by weight. It is clear that instead of using PVC, it is also possible to

apply polypropylene (PP), polyethylene (PET) or polyurethane (PUR).

Preferably, the panel of the invention also comprises, above said layer, at least a

printed decor and a translucent or transparent wear layer provided there above. Said



decor can consist of a print performed on a synthetic material film, for example, a

printed PVC film, PU film, PP film, PET film. In the case of a PP film, this may

relate, for example, to oriented polypropylene films. The wear layer preferably also

comprises a thermoplastic material, such as PVC, PU, PP or PET. Preferably, the

transparent thermoplastic wear layer is free from solid additives, such as ceramic

particles for enhancing wear resistance, although this kind of particles as such is not

excluded. However, the inventor has found that they can be omitted with the aim of

obtaining good transparency while still maintaining an acceptable wear resistance,

namely a wear resistance comparable to or better than that of a laminate panel of

the AC2 or AC3 class, as measured according to EN 13329. The wear layer

preferably has a thickness of minimum 0.15 millimeters and still better minimum

0.3 millimeters, however, preferably less than 1 millimeter, wherein 0.2 to 0.4

millimeters is a good value. With this good value, by means of the thermoplastic

material of the wear layer alone, thus, without taking into account possible solid

additives, already a sufficient wear resistance can be obtained for residential

application. So, for example, it is possible to achieve an IP value (initial wear point)

of 2000 or more in the Taber tests, as described in EN 13329, annex E.

According to an alternative, it is not excluded that the printed decor or the print

might be provided on the underside of the wear layer.

Preferably, said thermoplastic layer also comprises at least a glass fiber cloth or

glass fiber fleece. Preferably, this here relates to a so-called "non-woven", namely,

a glass fiber fleece. The inventors have found that with a glass fiber fleece, better

embedding in the thermoplastic material can be obtained and therefore a more

efficient working of the glass fibers.

Preferably, the thermoplastic layer, which, according to the invention, comprises

the individual fibers, relates to a substrate layer, namely a layer which extends

underneath a top layer. Preferably, such layer is situated at least halfway in the

thickness of the panels. In this manner, the risk of a possible bending effect with

changing temperature is restricted or excluded.

The substrate of the panel can be composed in various possible manners. Below,

some possibilities are summed up, without being exhaustive.



According to a first possibility, the panel comprises at least two such layers on the

basis of thermoplastic material. These layers may be situated directly on top of each

other or may be separated by one or more intermediate layers, such as a glass fiber

cloth or glass fiber fleece. According to this first possibility, the thickness of the

panel preferably is formed by these layers for 40 percent or more, or even for one-

half or more thereof. In other words, the substrate of the panel, thus, the layers

which are situated underneath the decor, substantially can be formed by such layers

with thermoplastic material and individual fibers. It is evident that in this manner

the extent of expansion or shrinkage with temperature variations can be reduced in

an expedient manner.

According to a second possibility, the panel comprises only one such layer on the

basis of thermoplastic material and fibers. Such layer preferably is situated at least

in the middle of the thickness of the panel and/or the substrate. The respective layer

preferably forms at least 10 percent and still better at least 50 percent of the

thickness of the panel and/or the substrate. The remainder of the thickness of the

substrate then can be formed by layers of thermoplastic material, which then do not

necessarily comprise fibers, and/or by one or more glass fiber cloths or glass fiber

fleeces. It is not excluded that the respective layer forms more than 80 percent or

even the entire substrate.

Preferably, the substrate has a thickness of 1.3 to 10 millimeters. The entire floor

panel preferably has a thickness situated between 2 and 6 millimeters. Preferably,

the substrate forms at least one half of the thickness of the floor panel.

On the underside of the substrate, a counter layer or underlay can be provided,

preferably a vapor-tight layer. Such counter layer or underlay preferably consists of

a thermoplastic synthetic material layer. The counter layer preferably has a

thickness which corresponds to the thickness of the top layer, including a possible

backing layer, however, preferably is made thinner. The counter layer preferably

functions as a balancing layer, such that a balanced sandwich structure can be

obtained, namely without or only with minimal warping of the panels.

Preferably, said thermoplastic material of the layer which, according to the

invention, comprises the individual fibers, further also comprises fillers, such as

limestone.



A lacquer layer can be applied as the uppermost layer of the panel. Herein, this may

relate to a UV- or electron beam-hardening lacquer layer or to a PU lacquer layer.

Preferably, the invention is applied with floor panels which, at the respective edges,

are provided with mechanical coupling means allowing to couple two of such floor

panels to each other in such a manner that a locking is created in a vertical direction

perpendicular to the plane of the coupled panels, as well as in a horizontal direction

perpendicular to the coupled edge and in the plane of the panels. Preferably, the

coupling means also show one or a combination of two or more of the following

features:

- the feature that the mechanical coupling means or coupling parts are

substantially realized as a tongue and a groove bordered by an upper lip and

a lower lip, wherein this tongue and groove substantially are responsible for

the locking in said vertical direction, and wherein the tongue and the groove

are provided with additional locking parts, substantially responsible for the

locking in said horizontal direction. Preferably, the locking parts comprise a

protrusion on the lower side of the tongue and a recess in the lowermost

groove lip. Such coupling means and locking parts are known, for example,

from WO 97/47834;

- the feature that the mechanical coupling means or coupling parts press the

coupled floor panels against each other, for example, in that these

mechanical coupling means are provided with a so-called pre-tension, as

known as such from EP 1 026 341. The tensioning force with which the

floor panels are pressed against each other or towards each other, can be

obtained, for example, in combination with the above feature, by means of a

lower lip, which is bent out in coupled position and which, when trying to

spring back, presses against the lower side of the tongue;

- the feature that the mechanical coupling means allow a coupling by means

of a horizontal, or quasi-horizontal shifting movement of the panels towards

each other;

the feature that the mechanical coupling means allow a coupling by means

of a turning movement W along the respective edges;

- the feature that the mechanical coupling means allow a coupling by means

of a downward-directed movement of a male coupling part having, for

example, a tongue, up into a female coupling part having, for example, a



groove. With this type of panels, there is a high risk that the connection will

get released with an expansion or pressing upward of the panels, as in such

case the locking in vertical direction can be weak;

the feature that the mechanical coupling means, or at least the pertaining

upper edge, are realized by means of a milling operation with rotating

milling tools.

Preferably, said coupling means substantially are realized in said substrate, more

particularly at least in the layer which, according to the invention, comprises the

loose fibers. Preferably, said coupling means are provided by means of a milling

operation with rotating milling tools. Preferably, the floor panel of the invention

relates to a rectangular, either oblong or square, panel, which is provided with

mechanical coupling means on both pairs of opposite edges.

Panels which are provided with coupling means preferably have a thickness of at

least 2.5, still better at least 3 millimeters. Due to the presence of said individual

fibers, it becomes possible to provide reliable coupling means in panels of 4

millimeters or less, too. As the obtained panels have higher dimensional stability,

the coupling means will be less strained and can be made smaller.

It is not excluded that the invention is applied for panels which are free from

coupling means at their edges, wherein these panels then are intended for being

glued to the underlying surface with their lower side. Such panels preferably have a

thickness of less than 4 millimeters, however, preferably of more than 1.5

millimeters.

The panels of the invention preferably have a width of 8 centimeters or more.

Particularly preferred dimensions are a width situated between 14 and 22

centimeters and a length situated between 1 8 and 220 centimeters. It is clear that

this relates to panel-shaped elements and thus not to wall-to-wall floor covering.

However, the panel-shaped elements do not necessarily have to be rigid, but can be

rollable. In particular, the invention relates to so-called LVT (luxury vinyl tile) in

plank format or in tile format.

When using individual E-glass fibers having a length of 3.2 millimeters in a soft

PVC with 20 percent by weight of plasticizer, the inventors have found, with a



heating from 20°C to 120°C, an expansion of only 0.05%, whereas with a similar

sample, without application of the individual fibers, an expansion of 0,35% was

found. With cooling, similar values, then, however, for shrinkage were noted.

According to an independent second aspect, the invention also relates to a method

which can be applied for manufacturing panels with the characteristics of the first

aspect or the preferred embodiments thereof, however, which can also be applied

more widely. To this aim, the invention relates to a method for manufacturing

panels, wherein said method comprises at least the step of forming a layer of

thermoplastic material, with the characteristic that the formed layer comprises

individual fibers preferably having a length greater than 1 millimeter.

According to a particular preferred embodiment, said layer is formed on the basis of

a granulate of said thermoplastic material. Preferably, the granules of this granulate

consist for at least 50 percent by weight or for 60 to 80 percent by weight of fillers,

such as chalk. This granulate can be, for example, initially strewn or otherwise

deposited on an underlying surface, after which this granulate is consolidated to a

thermoplastic layer by means of a, preferably heated, press treatment. According to

the most preferred embodiment, the granulate is deposited, or possibly strewn, on a

transport device and is guided between the belts of a continuous pressing device,

where consolidating is performed or at least is initiated. According to the present

particular preferred embodiment, to this aim a device can be applied, such as the

one known from WO 2012/016916. Preferably, the granulate has an average

particle size of 1 to 3 millimeters, or of approximately 2 millimeters. According to a

particular embodiment, use is made of so-called micro granulate or granulate of an

average particle size of less than 1 millimeter, such as, for example, with a

granulate of approximately 800 micrometers. It is possible to work with granulates

of less than 350 micrometers, or even, still better, of 0 micrometers or less than

100 micrometers. Such small granulates preferably are obtained otherwise than

solely by breaking down still larger particles, but rather by solidifying the

thermoplastic material. Solidification then will be performed, for example, by

quenching (English: quenching) in a liquid. This particular technique for forming

granulate leads to a more spherical shape of the particles in the obtained granulate.

By making use of granulates smaller than 1 millimeter, or micro granulate, possibly

obtained by solidification, a more uniform composition of the respective

thermoplastic layer can be obtained. The individual fibers of the invention will have



an even better effect when they are situated in a layer on the basis of such

granulate.

The individual fibers can also be strewn or be incorporated in the granules of the

strewn granulate.

The use of the above-mentioned micro granulate also has advantages when the final

layer does not comprise any individual fibers. Therefore, the invention, according

to a particular independent aspect, also relates to a method for manufacturing

panels, wherein this method comprises at least the step of forming a layer of

thermoplastic material, with the characteristic that said layer is formed on the basis

of a strewn granulate of said thermoplastic material and that said granulate has an

average particle size of less than 1 mm, and still better an average particle size of

350 micrometers or less, or 100 micrometers or less. Preferably, the average

particle size is larger than 25 micrometers, such that caking of the granulate is

prevented and good flow properties of the granulate are maintained. It is clear that

such method has preferred embodiments, which correspond to the preferred

embodiments of the method of the second aspect, without the necessity of having

to apply individual fibers. It is clear that preferably soft PVC is applied as the

thermoplastic material and that the respective thermoplastic layer preferably further

also comprises fillers, such as chalk or lime. These fillers may or may not be

supplied via the respective granulate. Preferably, the granulate comprises more than

50 percent by weight of fillers and still better between 60 and 80 percent by weight

of fillers, for example, approximately 70 or 72 percent by weight. By applying

highly filled granulate, a better distribution of the fillers in the layer to be realized is

obtained, as well as a smooth production process. Further, it is clear that this

method can be applied for manufacturing floor panels similar to those of the first

aspect or the preferred embodiments thereof, without the necessity of having to

apply the individual fibers mentioned there.

According to another embodiment of the second aspect, said layer is formed on the

basis of an extruded thermoplastic material. Herein, this may relate, for example, to

material obtained by means of a so-called Banbury mixer (Kobe Steel Ltd.), in

which granules of the respective thermoplastic material are kneaded, wherein the

kneaded material, for example, at least between a set of rollers, is extruded to a

layer. Herein, the risk is created that the fibers are broken down during mixing.



Also according to the above two particular preferred embodiments, said granulates

preferably comprise at least a portion of said individual fibers, preferably glass

fibers.

It is evident that the layer obtained in the aforementioned step then must be

processed together with other material, whether or not in layers, for forming the

final panel. It is also possible that in the first place plates or sheets are obtained,

from which a plurality of such panels is obtained by subdividing them.

Processing the respective layer generally can be performed in various manners.

According to a first possibility, by means of heat and pressure the respective layer,

at least at the surface, is melted together with one or more further thermoplastic

layers, such as a printed decor film and/or a wear layer and/or a further substrate

layer. According to a second possibility, the material of one or more further layers,

in particular one or more further substrate layers, is provided in liquid form or in

paste form by calendering it or providing it on the already formed layer in another

manner. According to a third possibility, the layer, which according to the invention

comprises the fibers, is provided on already formed other layers, for example, on a

glass fiber fleece or on a glass fiber cloth and/or on a further, already formed

substrate layer.

Preferably, the method of the invention comprises the step of providing a glass fiber

layer, preferably a glass fiber fleece or "non-woven", in the respective layer.

It is noted that the transparent wear layer, when applied, preferably is free from

fibers, such as glass fibers. When use is made of a decor film, this latter, too,

preferably is free from such individual fibers. For the decor film, preferably a

printed hard PVC film is applied, namely, a PVC film which is free or almost free

from plasticizers. The use of a hard PVC film leads to a print of a higher quality, as

it is less subject to dimensional changes during printing. This is particularly

advantageous when during printing one or more drying treatments by means of heat

supply are performed, as may be the case when printing with water-based

pigmented inks. For the transparent wear layer, use can be made of a soft PVC

layer, for example, with an amount of plasticizers of 12 percent by weight or more.



According to a third independent aspect, the present invention also relates to a

material which can be applied in the method of the second aspect and/or of the

preferred embodiments thereof. To this aim, the invention relates to a granulate for

forming thermoplastic material, wherein this granulate, apart from the respective

thermoplastic material, also comprises glass fibers preferably having an average

length greater than 1 mm, and still better having an average length of 3 millimeters

or more. Possibly, the granulate can comprise fillers, such as lime or chalk. In such

case, the granulate preferably comprises at least 50 percent by weight or from 60 to

80 percent by weight of fillers, such as chalk.

It is evident that the thermoplastic material further can have the compositions stated

in the context of the first aspect. Preferably, the thermoplastic material relates to a

feedstock for forming semi-rigid or soft PVC. Preferably, this PVC comprises an

amount of plasticizer of more than 12 percent by weight, for example, of 20 percent

by weight or more.

It is clear that, according to the invention, by "substrate" an inner layer of the floor

panel itself is meant, which as such can be made single- or multi-layered, however,

wherein the respective layer or layers preferably have a common thickness which is

larger than one half of the thickness of the entire panel concerned and/or wherein

the respective layer or layers have a common weight which preferably is higher

than one half of the weight of the entire panel concerned. Preferably, the contour of

the possible coupling means is substantially or entirely realized in the substrate.

Further, it is clear that by "fibers", elongate particles are meant. Preferably, the

length of such fiber is at least hundred times the average diameter thereof.

Preferably, this relates to fibers with a circular or approximately circular cross-

section.

With the intention of better showing the characteristics of the invention, hereafter,

as an example without any limitative character, some preferred embodiments are

described, with reference to the accompanying drawings, wherein:

Figure 1 represents a panel with the characteristics of the invention;

Figure 2, at a larger scale, represents a cross-section according to lines II-II

in figure 1;



Figure 3 schematically represents some steps in a method with the

characteristics of the second aspect.

Figure 1 represents a rectangular and oblong floor panel 1 with a pair of long sides

2-3 and a pair of short sides 4-5.

Figure 2 represents that the respective floor panel 1 is composed of various layers

6-7-8-9-10.

The substrate 11 is formed by a layer 9 of thermoplastic material, in this case soft

PVC, which comprises individual fibers, such as glass fibers. The respective

substrate layer 9 further comprises an embedded glass fiber fleece 12. Above the

respective layer 9, a top layer 13 is provided, which as such comprises a printed

decor film 7 and a transparent wear layer 6 on the basis of thermoplastic material.

The top layer 13 further also comprises a backing layer 8 located underneath the

decor film 7. In the example, the backing layer 8, the decor film 7 and the wear

layer 6 are made on the basis of polyvinyl chloride. Preferably, the decor film 7 is

made as a printed hard PVC film, whereas the wear layer 6 and possibly the

optional backing layer 8 preferably are realized on the basis of soft PVC, namely

with an amount of plasticizer of 12 percent by weight or more.

In the example, the decor film 7 is provided with a print with a wood pattern 14,

wherein, per panel 1, each time the image of a single wooden board is provided.

On the lower side 15 of the substrate 11, a counter layer 10 is provided, which is

also based on soft PVC.

Figure 2 represents that the layer 9 comprising the fibers is present at least in the

middle of the thickness T of the substrate 11. In this case, the respective layer 9

forms the entire substrate 1.

Figure 2 further also represents that the respective layer 9 comprising the individual

fibers constitutes at least 40 percent and here even more than one half of the

thickness T of the panel 1.

Further, the panel 1 of the example is provided with mechanical coupling means or



coupling parts 16 on both opposite edges 2-3. Figure 2 shows that at least the

mechanical coupling means 16 on the long pair of edges 2-3 allow that two of such

floor panels 1 can be coupled to each other in such a manner that a locking is

created in a vertical direction VI perpendicular to the plane of the coupled panels 1,

as well as in a horizontal direction HI perpendicular to the coupled edges 2-3 and

in the plane of the panels 1. The illustrated coupling means 16 show the

characteristic that they are substantially realized as a tongue 17 and a groove 18

bordered by an upper lip 19 and a lower lip 20, wherein said tongue 17 and groove

18 substantially are responsible for the locking in said vertical direction VI, and

wherein the tongue 17 and the groove 18 are provided with additional locking parts

21-22 substantially responsible for the locking in said horizontal direction HI. In

this case, the locking parts comprise a protrusion 2 1 on the lower side of the tongue

17 and a cooperating-therewith recess 22 in the lower lip 20.

The coupling means 16 represented here allow at least a coupling by means of a

turning movement W along the respective edges 2-3.

The mechanical coupling means 16 are substantially realized in the layer 9, which,

according to the invention, comprises the individual fibers. In the example, they are

provided by means of a milling treatment, for example, by means of rotating tools.

Figure 3 represents some steps of a method for manufacturing the panel of figures 1

and 2. More particularly, the step is represented of forming the layer 9 with

thermoplastic material, which, according to the invention, comprises the individual

fibers.

In the example of figure 3, the respective layer 9 is formed on the basis of a

granulate 23 of the respective thermoplastic material. Herein, this relates to a

granulate 23 with the characteristics of the third aspect, wherein the granules also

comprise glass fibers.

Figure 3 represents that the granulate 23 initially is deposited on a transport device

25 by means of a strewing device 24, after which it is consolidated between the

belts 26 of a continuous pressing device 17. Herein, the granulate 23 is transported

along one or more heating devices 28 and possibly it can be cooled again after the

press treatment or at the end of the press treatment. By cooling, it is achieved that



the pressed plates, sheets or layers relatively fast are manageable for further

processing.

Figure 3 further also represents that simultaneously with pressing, a further layer,, in

this case the glass fiber layer 12, can be applied or inserted by providing it on or

between the granulate 23 in the press treatment. This may relate, for example, as

aforementioned, to a glass fiber layer 12 or to a backing layer 8, a decor film 7 or a

wear layer 6. It may also relate to a composition of layers already laminated

together, such as an already entirely or partially composed top layer 3, which, for

example, comprises at least a decor film 7 and a wear layer 6, or at least a backing

layer 8 and a decor film 7; or the backing layer 8, decor film 7 as well as the wear

layer 6. A possible superficial lacquer layer preferably is provided after the press

treatment. This is not represented here. According to another, not represented

possibility, at least a decor film 7 or a wear layer 6, or possibly a combination of

both, is provided after the granulate 23 already has been pressed at least partially,

preferably already has been pressed at least to a coherent whole. In this last case,

the already pressed layer on the basis of granulate preferably is ground before the

remaining layers 6-7 are provided thereon. For providing the decor film 7 and/or

the wear layer 6, preferably again use is made of a continuous pressing device.

Instead of a grinding treatment, it is also possible to work with levelling, for

example, by means of a plastisol.

The present invention is in no way limited to the herein above-described

embodiments; on the contrary, such panels, methods and granulates can be realized

according to various variants, without leaving the scope of the present invention.

Moreover, the panels, instead of as floor panels, can also be realized as wall panels

or ceiling panels or even as furniture panels.



Claims.

1.- Panel for forming a floor covering, wherein this panel (1) comprises at least

a layer (9) of thermoplastic material, wherein this panel (1), above said layer (9),

comprises at least also a printed decor and a translucent or transparent wear layer,

characterized in that said layer (9) also comprises at least individual glass fibers

having a length greater than 1 millimeter.

2.- Panel according to claim 1, characterized in that said individual glass fibers

are provided with a coating or a treatment which improves the adherence to the

thermoplastic material.

3.- Panel according to claim 1 or 2, characterized in that said layer (9) also

comprises at least a glass fiber cloth or glass fiber fleece (12).

4.- Panel according to any of the preceding claims, characterized in that this

panel comprises at least two such layers (9) on the basis of thermoplastic material.

5.- Panel according to any of the preceding claims, characterized in that said

thermoplastic material relates to soft polyvinyl chloride with a percentage of

plasticizer of 12 percent by weight or more.

6.- Panel according to any of the preceding claims, characterized in that said

thermoplastic material further also comprises fillers.

7.- Panel according to any of the preceding claims, characterized in that said

individual glass fibers on average have a diameter situated between 5 and 25

micrometers.

8.- Panel according to any of the preceding claims, characterized in that said

individual fibers have an average length of more than 3 mm.

9.- Method for manufacturing panels, wherein said method comprises at least

the step of forming a layer (9) of thermoplastic material, characterized in that said

layer (9) is formed on the basis of a strewn granulate (23) of said thermoplastic



material and that the formed layer (9) comprises individual fibers having a length

greater than 1mm.

10.- Method according to claim 9, characterized in that said strewn layer is

consolidated between the belts (26) of a continuous press device (27).

11.- Method according to claim 10, characterized in that said granulates (23)

comprise at least a portion of said individual glass fibers.

12.- Method according to any of the claims 9 to 11, characterized in that said

thermoplastic material relates to soft PVC and that said individual fibers are

provided with a coating or a treatment which improves the adherence to the

thermoplastic material.

13.- Method for manufacturing panels, wherein this method comprises at least

the step of forming a layer (9) of thermoplastic material, characterized in that said

layer (9) is formed on the basis of a strewn granulate (23) of said thermoplastic

material and that the aforementioned granulate (23) has an average particle size of

less than 1 mm.

14.- Method according to claim 13, characterized in that for the granulate (23), it

is started from a granulate with an average particle size of 350 micrometers or less.

15.- Granulate for forming thermoplastic material, wherein said granulate (23),

apart from the respective thermoplastic material, also comprises glass fibers having

a length greater than 1mm.
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