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DESCRIPTION

[0001] This invention relates to a method for manufacturing such floor boards.

[0002] More particularly, the invention relates to floor boards of the type which comprises a
single- or multi-part substrate consisting at least partially of wood-based material, in particular
of MDF or HDF (Medium Density Fiberboard or High Density Fiberboard), and which floor
panels have a decorative surface layers as a top layer, such as prefabricated parquet or
veneer parquet with a top layer usually being made on the basis of wood, or such as laminate
floor panels usually having a top layer on the basis of synthetic material.

[0003] It iIs known that such floor boards can be applied for forming a floating floor covering.
Herein, these floor boards during installation are coupled at their side edges, either by means
of a classical tongue and groove connection, wherein these latter possibly are glued into each
other, or by means of mechanical coupling parts providing for a mutual locking of the floor
panels, for example, in horizontal as well as in vertical direction, as described for example, In
the International Patent Applications WO 97/47834, WO 01/75247, WO 02/059435, WO

03/016654, WO 2006/043893 and WO 2009/066153, as well as the document EP 2 013 034
A2 discloses a method for manufacturing floor boards.

[0004] Floor boards of the abovementioned type show the disadvantage that they easily take
up moisture, which as such may lead to a variety of undesired effects, such as upstanding
edges or premature wear.

[0005] WO 2008/078181 discloses an edge treatment for floor boards, wherein an active agent
with moisture-repellent effect is coated onto the mechanical coupling means. The active agent
comprises a fluorinated polymer, or copolymer and may be dispersed In water. As an
alternative the WO '181 also discloses edge treatments with a hardened monomer-free UV
lacquer or a solidified hot-melt glue. Such coating may interfere with the coupling means and
lead to difficulties in installation and/or to malfunctioning joints, e.g. gaps.

[0006] EP2013034A2 discloses a method for manufacturing a floor board. The floor board
comprises a decorative surface layer applied to a substrate. The method comprises the steps
of providing a substrate material comprising MDF/HDF material; applying a decorative surface
layer to a top surface of the substrate material; dividing the substrate material into planks
having approximately the size of the floor board; profiling an edge of the planks wherein the
MDF/HDF material is exposed at the edge; and impregnating the edge with an impregnation
agent.

[0007] BE 1011466, DE 200 02 744 U1, WO 03/012224, WO 2010/122514 and EP 2 147 762
disclose an impregnation of MDF/HDF material for the core of a floor board, e.g. with
polyurethane or MDI (methylene diphenyl di-isocyanate), such that an enhanced side edge
area originates where the mechanical coupling parts are formed. It iIs sometimes hard to
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penetrate the MDF/HDF material sufficiently deep to obtain a lasting minimization of the effects
of moisture on the floor boards.

[0008] DE 10 2005 058 971 and US 7,584,583 disclose the use of swelling materials, such as
hydrogels, for sealing the joint upon moisture ingress. Such swelling material may only become
effective after the first damage to the floor boards has been done.

[0009] The present invention aims at minimizing the effects of moisture on floor boards
comprising a decorative surface layer and a substrate of MDF or HDF. Preferably, the effects

are further minimized when compared to the state of the art.

[0010] The invention Is described by independent claim 1, embodiments of the invention are
described in the independent claims.

[0011] The present invention relates to a method for manufacturing a floor board comprising a
decorative surface layer applied to a substrate, wherein said substrate comprises MDF or HDF
material at a side edge thereof, with as a characteristic that said side edge Is treated with an
iImpregnation agent and/or a sealing agent based on a superabsorbing material, preferably
sald side edge Is treated with both an impregnation agent and/or a sealing agent based on a
superabsorbing material. The combination of an impregnation agent and a superabsorbing
material leads to an effective minimization of detrimental effects due to moisture. The
iImpregnation agent preferably provides for an additional binding the wood fibers In the
MDF/HDF material, such that any swelling I1s less prominent, while the presence of the
superabsorbing material may shield the joint from moisture ingress leading to such swelling.
The impregnation agent has only minimal effect, if any, on the functionality of possible
mechanical coupling parts.

[0012] The term "superabsorbent materials” refers to water-swellable, water-insoluble organic
or Inorganic materials including superabsorbent polymers and superabsorbent polymer
compositions capable, under the most favorable conditions, of absorbing at least about 10
times their weight, or at least about 15 times their weight, or at least about 25 times their
weight in an aqueous solution containing 0.9 weight percent sodium chloride.

[0013] Preferably said impregnation agent comprises at least an MDI (methylene diphenyl di-
Isocyanate). As an alternative, or in combination with MDI, said impregnation agent may
comprise one or more substances chosen from the list consisting of an epoxy resin, a
fluorocopolymer and acetic anhydride. In the case of acetic anhydride an acetylation of the
wood fibers Is obtained rather than an enhanced binding. Acetylation leads to wood fibers
becoming less susceptive to moisture. The OH-groups In wood are replaced by acetyl groups,
leading to a lesser reaction of H>O (water) groups from the moisture to the wood fiber.

[0014] According to a special embodiment said impregnation agent comprises a mixture of
MDI and a fluorocopolymer. Preferably per 100 parts of MDI, less than 20 parts of
fluorocopolymer are applied in saild mixture, or even less than 10 or less than 5 parts.
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Fluorocopolymer tends to fill areas of the MDF/HDF that are untreated by the MDI. According
to a variant of this special embodiment firstly an impregnation agent is applied mainly
comprising MDI and possibly solvent as explained below, and subsequently an impregnation
agent Is applied mainly comprising fluorocopolymer and possibly solvent, wherein preferably
the fluorocopolymer Is available In a dose lower than 20 parts per 100 parts of solvents.
According to this variant the subsequent treatment is able to better fill the areas untreated by
the MDI, since 1t will be attracted in a more efficient way to such areas after the MDI has
already been impregnated into the MDF/HDF material at least to some extent.

[0015] The Impregnation agent comprises a solvent, different from water, preferably a
butylacetate or propylacetate, such as 3-Methoxy-3-Methyl-1-Butylacetate (MMB-AC) or 1-
Methoxy-Propylacetate (MPA), a dibasic ester, a glycol diether, such as Dipropylene Glycol
Dimethyl Ether, a benzoate ester, such as that sold under the name Prifer 6813, a
diphenylmethane or diphenylethane, such as Butyl Diphenyl Methane and/or Butyl Diphenyl
Ethane, e.g. the mixture of both sold as VWcel U, or, a tetramethoxyether, such as Ethane,
1,1,2,2-tetramethoxy-. Other possible solvents include those registered In Europe, USA,
Australia, South Korea and Japan under Rhodiasolv® IRIS. It has been found that the use of a
non-water solvent leads to deeper penetration of the impregnation agent into the side edge of
the floor boards substrate. The above listed solvents also possess a high flash point, there by
making it safe to be used in an industrial environment. WWhen the flash point is considered less
iImportant, the inventor has obtained good results with acetone or ethylacetate as well.

[0016] A solvent Is selected having a flash point above 30°C, and even better of 60°C or
above.

[0017] Preferably the solvent is mixed at a rate between 10 and 40%, preferably between 15
and 30%, into the impregnation agent.

[0018] Preferably the solvent is hydrophobic, at least to some extent, such as is the case with
propylacetate, diphenylmethane and diphenylethane. In a preferred example, a solvent is used
that is based on a mixture of diphenylmethane and diphenylethane, e.g. butyl diphenylmethane
and butyl diphenylethane. This mixture has no effect or a negligible effect on the reactivity of
e.g. MDI. The inventors have found that the use of hydrophobic solvents leads to an enhanced
Initial water resistance, 1.e. the first hours. It iIs assumed that the solvent repels the moisture
during the initial contact.

[0019] According to a special embodiment, said impregnation agent may comprise an olil-type
solvent, such as turpentine, linseed oll, either boiled or unboiled, castor oil, soy oil, or other
protein based liquids. These type of solvents have been shown to be of particular usefulness
when the impregnation agent is an MDI, or other polyisocyanate based chemical. These
solvents are hydrophobic and have a particularly high flash point.

[0020] Preferably an impregnation depth is reached of at least 1 or at least 2 millimeters. Even
more preferably the impregnation depth is at least 4 or 5 millimeters beneath the profile of the
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respective side edge. Preferably the impregnation depth i1s not deeper than 10 millimeters.
With hydrophobic solvents the impregnation depth may be less deep to attain similar effects as
with less hydrophobic or hydrophilic solvents, e.g. between 0.8 and 3 or 4 milimeters. A
penetration of 0.8 to 1 mm or more Is desirable Iin the cases where beveled edges are applied
to the respective upper edge. In such cases the impregnation agent preferably penetrates
upward from a position below the beveled edge, such that also the MDF material under the
beveled surface becomes treated.

[0021] As compared to the thickness of the substrate, the impregnation depth is preferably
between 10 and 100%, or between 20 and 75%.

[0022] An iImpregnation going deeper than the thickness of the substrate material should be
avoided, since the impregnation agent may become spread too much to be effective. On the
other hand the impregnation agent should possess a viscosity low enough to be able to
penetrate well into the interstices of the substrate. For enhancing the ease of penetration a
solvent Is used, while for limiting the penetration depth the availability of at least some wax In
the substrate material i1s preferred. Too high a wax content may block any penetration of the
iImpregnation agent. A preferred range of the wax content in the substrate material is between

0.1 and 3% of the total weight of the MDF/HDF material.

[0023] The thickness of the substrate I1s preferably between 5 and 12 millimeter, and even
better between 6.5 and 9.5 millimeter.

[0024] Preferably said superabsorbing material comprises crystals of sodium polyacrylate
(SPA). Such crystals may be very small, e.g. with a mean particle diameter of less than 100
micron In not-swollen condition, such that that they hardly interfere with the joint geometry,
such as a joint geometry with mechanical coupling parts. Very good results have been reached
with this superabsorbing material, and, in accordance with a second independent aspect of the
present invention, it also relates to a floor board comprising a decorative surface layer applied
to a substrate, wherein said substrate comprises MDF or HDF material at a side edge thereof,
wherein said side edge Is treated with a sealing agent based on a superabsorbing material,
sald superabsorbing material comprises crystals of polyacrylate, preferably having a mean
particle size of less than 150 micron, and even better of 100 micrometer or less. Preferably the
mean particle size 1s 5 micron or more such that they are prevented from entering the
Interstices between the fibers of the MDF/HDF material.

[0025] According to another example said particles of absorbing material may relate to
particles of bentonite clay, amorphous silica or fuller earth, such as palygorskite and/or

attapulgite.

[0026] It is clear that the floor board of the second independent aspect preferably also shows
the features of the above mentioned first Iindependent aspect, and/or Its preferred
embodiments.
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[0027] Preferably the superabsorbing materials may be applied in a step separate from the
step of applying the impregnation agent. Especially in the case the impregnation agent is an
MDI, this may prove beneficial, since the superabsorbing material, particularly SPA, tends to
Increase the viscosity of the MDI-SPA mixture, thereby leading to a less deep penetration of
the impregnation agent. Preferably the superabsorbing materials, e.g. the above mentioned
SPA crystals, are applied Iin a liquid dispersion, or by means of powdercoating or sprinkling
operations.

[0028] The invention Is preferably applied to floor boards which at the respective side edge as
well as on a side edge opposite thereto comprises mechanical coupling means allowing to
couple said floor board at the respective edges with a similar floor board such that said floor
board and said similar floor board become locked both In a direction perpendicular to said
decorative surface layer, as well as in a direction perpendicular to said edge and in a plane
formed by said decorative surface layer. It i1s especially with respect to such floor boards,
particularly those that are used to form a floating floor covering by locking a plurality of such
floor boards by means of mechanical coupling means, that problems with moisture are
prominent. Preferably said coupling means are at least partly formed by profiled contours of
sald MDF/HDF material at the mentioned opposite side edges. In some cases these coupling
means may basically be shaped as a tongue-in-groove coupling provided with additional
locking means for creating said locking in the direction perpendicular to said edge and In the
plane of the panels.

[0029] In the case the mechanical coupling means allow for creating a coupled condition with a
tension force pushing the coupled floor boards towards each other, in accordance with WO
97/47834, e.g. by means of a bent-out lower groove lip that pushes on the tongue, an extra
barrier Is created against moisture ingress into the joint. Such tension force may obviate the
need for the application of a sealing agent. According to a special independent aspect the
iInvention therefore also relates to a floor board treated with an impregnation agent, such as
those listed in the other aspects of the present invention, at opposite edges, wherein these
edges are provided with coupling parts allowing for creating a coupled condition in which a
tension force Is active.

[0030] Preferably said sealing agent seals the joint between the adjacent edges of said floor
board and said similar floor board, e.g. upon first moisture ingress.

[0031] The treatments of the Iinvention, 1.e. the impregnation agent and/or the superabsorbing
material may be applied to one or both of said opposite edges. The impregnation agent is
preferably applied to both opposite edges. The superabsorbing material may be applied to only
one of said opposite edges.

[0032] Preferably the decorative surface layer, i1s a surface layer having a thickness less than
0,75 millimeter, or less than 0,5 milimeter. It is especially with such thin surface layer that any
swelling of the substrate material quickly 1s discernible from the top layer, such that the
Invention has the largest benefits here. Preferably said sealing agent creates a sealing
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between the adjacent edges of said floor board and said similar floor board at the height of the
lateral edge of said surface layer, or mmediately underneath it, namely less than 1 millimeter
under said surface layer.

[0033] Particularly important examples of such thin surface layers where the invention may
have great effects are surface layers formed from at least one or more paper layers, or surface
layers formed from at least one or more wood veneer layers. In the case of a surface layer
formed from one or more paper layers, preferably a so-called DPL (direct pressure laminate)
panel I1s concerned, wherein these paper layers are impregnated with a thermohardening
resin, such as with a melamine based resin. Surface layers formed of paper layers and/or
veneer layers are particularly prone to deterioration by moisture.

[0034] The impregnation agent and the sealing agent are preferably applied as a mixture in a
suspension or emulsion with a non-water solvent. Especially in the cases where the sealing
agent is primarily constituted by crystals while the impregnation agent is a liquid substance, this
leads to advantageous results. The aforesaid mixture is in fact filtered at the boundary surface
of the MDF/HDF material, with the crystals being relatively uniformly distributed over the side
edge, or at least over that part of the side edge that is treated by means of the suspension or
emulsion.

[0035] According to a variant said impregnation agent and sealing agent are at least partially
separately applied. They may be applied partially on top of each other, wherein preferably the
iImpregnation agent is the lowermost, such that it is not hindered to penetrate the MDF/HDF
material. According to an alternative they may be applied adjacent to each other, with or
without an intermediate distance along the profiled edge, as seen In cross-section.

[0036] The sealing agent, especially in the case where such sealing agent is crystal- or powder
shaped, may be adhered to the surface of said side edge by means of a hydrophobic acrylate
and/or a photo curing acrylate, such as UV curing acrylate. This may be obtained by applying
the sealing agent together with such acrylate, e.g. crystals in a suspension of a photo curing,
e.g. UV curing acrylate, and curing the acrylate when applied to the side edge of the floor
board.

[0037] Preferably said impregnation agent at least penetrates the MDF/HDF matenal
iImmediately below said decorative surface layer at said side edge. Still more preferably said
Impregnation agent at least penetrates the MDF/HDF material in the entire top half of the
thickness at said side edge, or even In the entire thickness, or almost the entire thickness, such
as at least 85 percent of the thickness.

[0038] As for the MDF/HDF material preferably a MDF/HDF material board i1s used comprising
wood fibers glued by means of ureumformaldehydeglue, melamineureumformaldehyde and/or
MDI. Preferably the MDF/HDF material comprises some wax, preferably between 0.1 and 3%
by weight of said substrate. Preferably the MDF/HDF material has an average density of more
than 750 kg per cubic meter, and may comprise higher density regions near to one or both flat
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surfaces, preferably at least near the decorative surface layer. Preferably such higher density
regions have a density of 900 kilograms per cubic meter or more. The inventors have found
that such higher density region near the decorative surface layer i1s particularly interesting,
since on the one hand it is In itself more water tight than the lower density material of the
substrate, and, on the other hand, it forms a barrier against the penetration impregnation
agent, in particular the MDI comprising solvent or not. The barrier prevents the impregnation
agent of interfering with the decorative surface layer whilst it secures a good water resistance
by itself close to the decorative surface layer.

[0039] The floor panel treatments of the first and/or second aspect may be combined with a
coating agent that forms a water tight layer on the respective edge, or part of it. Such coating
agent may for example relate to nano or micro clay, to micro-wax or TEFLON powder. Such
particles may fill the remaining untreated interstices in the MDF/HDF material. According to a
special independent aspect of the invention, it relates to a floor board comprising a decorative
surface layer applied to a substrate, wherein said substrate comprises MDF or HDF material at
a side edge thereof, wherein said side edge Is coated with a coating agent, preferably chosen
form the list consisting of nanoclay, microclay, microwax and TEFLON powder. |t may for
example relate to particles of bentonite clay or amorphous silica. Preferably, the particles of
such coating agent have an average particle diameter of less than 100 micron, and preferably
less than 30 micron.

[0040] An example not belonging to the present Invention relates to a method for
manufacturing a floor board, said floor board comprising a decorative surface layer applied to
a substrate, said method comprising:

providing a substrate material comprising MDF/HDF material;

applying a decorative surface layer to a top surface of said substrate material;

dividing said substrate material into planks having approximately the size of said floor board;
profiling an edge of said planks; said MDF/HDF material being exposed at said edge;
iImpregnating said edge with an impregnation agent;

and said impregnation agent comprises a solvent, preferably a hydrophobic solvent;

with as a characteristic that one or more of the following measures may be applied:

o said method comprises a step of wetting said edge subsequent to said profiling and prior
to said impregnating;

o said MDF/HDF material comprises wax at a rate of 0.1 to 3%,;

e said MDF/HDF material comprises zones of locally lowered density at said edge.

[0041] It is clear that, In this third aspect, preferably an MDI based impregnation agent is used,
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for example the impregnation agents mentioned in connection to the first and second aspect.

[0042] It is further clear that each of the abovementioned measures may be applied separately
or in combination with one or more of the other measures. Each of these measure leads to a
better penetration of the impregnation agent into the MDF/HDF material.

[0043] The impregnation agent comprises a solvent, preferably a non-water solvent, preferably
a butylacetate or propylacetate, such as 3-Methoxy-3-Methyl-1-Butylacetate (MMB-AC) or 1-
Methoxy-Propylacetate (MPA), a dibasic ester, a glycol diether, such as Dipropylene Glycol
Dimethyl Ether, a benzoate ester, such as that sold under the name Prifer 6813, a
diphenylmethane or diphenylethane, such as Butyl Diphenyl Methane and/or Butyl Diphenyl
Ethane, e.g. the mixture of both sold as Wcel U, or, a tetramethoxyether, such as Ethane,
1,1,2,2-tetramethoxy- or acetone. The use of a solvent allows to lower the viscosity of the liquid
such that it can more easily enter the interstices between the fibers of the MDF/HDF material.
The use of a non-water solvent, such as acetone, may lead to a degradation of the lignin in the
wood fibers. This degradation favors penetration of the impregnation agent, and the efficiency
of the impregnation agent as it may influence the stability of the attacked wood fiber to a larger
extent. According to an alternative a hydrophobic solvent I1s used. With such solvent the
penetration depth may be less deep, since the inventor has found that the initial repellency of
moisture obtained with such solvent is very effective.

[0044] According to the first measure, said method comprises a step of wetting said edge
subsequent to said profiling and prior to said impregnating. The wetting may be performed with
any substance, water or non-water. Preferably a non-water substance is used, such as one of
the solvents named above. This wetting may lead to a better impregnation of the subsequently
applied impregnation agent, e.g. because the wetting agent degraded the lignin in the wood
fibers, and/or to a higher efficiency of the impregnation agent.

[0045] Preferably the wetting 1s performed using a non water solvent, such as acetone, whilst
the impregnation agent may comprise a solvent which is hydrophobic, such as propylacetate or
diphenylmethane.

[0046] According to the second measure, saild MDF/HDF material comprises wax at a rate
between 0.1 and 3% by weight of the MDF/HDF material. The inventor has noted that some
wax IS needed to prevent the impregnation agent from penetrating needlessly deep into the
MDF/HDF material. The wax to some extent puts a burden to the penetrating liquid and is In
itself water repelling. Nevertheless, the inventor, surprisingly, has found that a too high amount
of wax Is also detrimental to the moisture resistance obtained with the impregnation agent.

[0047] According to the third measure, saild MDF/HDF material comprises zones of locally
lowered density at said edge. Such zones preferably have an average density which is at least
10 percent lower than the remaining material of the board. Such MDF/HDF boards are for
example disclosed in WO 2009/050565. The zones are preferably generally directed along
sald side edge of the floor board and may show a width equaling at least 1 to 5 times the
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thickness of the board.

[0048] With respect to the step of mpregnation the edge with an impregnation agent, it is clear
that it implies the application of an impregnation agent on the respective side edge. Any
application method may be used, such as spraying, vacuum coating, vertical bathing methods,
iImmersion methods, wheel coating, brush application, profiled heads under pressure and
similar. Preferably the application is done with the planks moving with their to be treated edges

past the application device. Examples of possible application methods are described in DE 92
029 76 U1, WO 2008/078181, WO 2012/004700, BE 1011466 and WO 2006/038867.

Preferably the application takes place with the floor board being transported on the
transporting device, e.g. the chain transporting device, incorporated in the milling machine that
profiles the respective edge. According to another possibility the application takes place
iImmediately after the board has exited the milling machine, as the case may be still on the
chain transporting device of this milling machine which also exits, or on a separate transporting
device.

[0049] Another example not belonging to the present invention relates to a method for
manufacturing a floor board, said floor board comprising a decorative surface layer applied to
a substrate, comprises the steps of:

providing a substrate material comprising MDF/HDF material;

applying a decorative surface layer to a top surface of said substrate material;
cutting grooves into the decorative surface layer to expose the substrate material,
Impregnating the exposed substrate material with an impregnation agent;

dividing said substrate material into planks having approximately the size of said floor board,
wherein said exposed substrate material is available at the edge or close to the edge of said
planks;

profiling an edge of said planks, wherein at least a portion of the obtained edge comprises said
MDF/HDF material impregnated with said impregnation agent;

sald MDF/HDF material being exposed at said edge.

[0050] It i1s clear that preferably an MDI based impregnation agent is used, for example the
Impregnation agents mentioned in connection to the first and second aspect. Preferably the
solvents mentioned there are used here as well. Preferably the step or applying the surface
decorative layer I1s performed using the so-called DPL method (Direct Pressure Laminate),
wherein at least a melamine resin containing layer is hardened and adhered to the MDF/HDF
material using a hot press operation. Preferably the board is still hot from this pressing
operation upon impregnation. The heat tends to improve the impregnation depth.



DK/EP 3473783 T3

[0051] With the aim of further illustrating the features of the invention, here below, by way of
some non-limiting examples, some preferred embodiments are illustrated with reference to the
attached drawings, wherein:

Figure 1 gives a perspective view on a floor board in accordance with the present invention;

Figure 2 at a larger scale shows a cross-section along line lI-1l illustrated In figure 1;
Figure 3 at a larger scale shows a cross-section along line IlI-lll illustrated in figure 1, but for a
variant; and

Figures 4 and 5 In views similar to that of Figure 2 illustrate further variants.

[0052] Figure 1 schematically represents a floor board 1 in accordance with the present
iInvention. In this specific case It relates to a rectangular and oblong panel 1 having a first pair
of opposite edges 2-3, namely the long edges, and a second pair of opposite 7e edges 4-5,
namely the short edges. Both pairs of edges 2-3, 4-5 have been provided with coupling parts
6.

[0053] Figure 2 clearly illustrates that the coupling parts 6 at the long edges 2-3 form both a
first locking system, effecting a locking in the plane of the panels 1 and perpendicularly to said
edges 2-3, namely a locking In the horizontal direction R2, and a second locking system,
effecting a locking perpendicularly to the plane of the panels 1, namely a locking in the vertical
direction R1. The coupling parts 6 illustrated here are basically formed as a tongue 7 and
groove 8 connection, allowing for said locking in the vertical direction R1, wherein the tongue 7/,
respectively at least one of the groove lips 9-10, In this case only the lower groove lip 9, has
been provided with additional locking elements 11-12, effecting said locking In said horizontal
direction R2. The respective locking elements 11-12 are formed as an excavation at the lower

side of the tongue 7, that cooperates with a protrusion at the upper surface of the lower groove
ip 9.

[0054] The coupling parts 6 are of the type that allows that two of such panels 1 can be
coupled to each other, upon choice, by a rotational movement W or a horizontal shifting S
movement of one panel 1 in respect to the other. In this case the coupling parts 6 are realized
entirely of the substrate 13, in this case being MDF/HDF material.

[0055] Preferably the coupling parts 6 in the coupled condition create a tension force pushing
the coupled floor boards 1 towards each other at these edges 2-3. Although not illustrated
here, this may be achieved by the lower groove lip 9 being slightly bent out of its normal
relaxed unbent position, and due to its elasticity pushing on the tongue 7, at least at the
location of the locking elements 10-11. Such tension force tends to close the joint at the upper
edges, thereby creating a minimized risk for moisture ingress.

[0056] Figure 2 further illustrates that both opposite side edges 2-3 are treated with an
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Impregnation agent 14. The penetration depth D as measured perpendicularly to the profiled
contour of the mechanical coupling parts 6 Is larger than 0.8 millimeter, or larger than 2
millimeter along the entire contour, or always larger than 10 percent of the thickness T of the
substrate 13.

[0057] Furthermore, figure 2 illustrates that a sealing agent 15 has been applied to one of the
opposite side edges 2-3, In this case on the edge 2 which is provided with the tongue 7.

[0058] The panel 1 of figure 2 further comprises a decorative surface layer 16 comprising a
print 1/. A backing layer 18 or counterbalancing layer 1s provided at the bottom side of the
substrate 13. The print 17 has been provided on a paper sheet 19, In this case, having a
weight of about 60 to 80 grams per square meter, and its pattern or image represents a wood
motif 20, more particularly the image of only one wooden plank. The print 17 Is free from
repetitions In its pattern. The decorative surface layer 16 further comprises a wear resistant
layer 21 provided over the print 17. The wear resistant layer 17 of this example comprises a
paper sheet, In this case impregnated with thermosetting resin and possibly hard particles,
such as aluminiumoxide. The backing layer 18 or counterbalancing layer also comprise a
paper sheet 22 impregnated with thermosetting resin.

[0059] Figure 2 makes clear that the sealing agent 15 has been applied immediately
underneath the decorative surface layer 16, possibly overlapping therewith.

[0060] The floor board 1 of figure 1 may at the pair of short side edges 4-5 be provided with
coupling parts 6 similar to the ones illustrated in figure 2 for the pair of long side edges 2-3.

[0061] Figure 3 illustrates a variant wherein at the pair of short side edges 4-5 the floor board
IS provided with coupling parts 6 allowing for a coupling by means of a downward motion M.
This I1s particularly interesting in combination with coupling parts 6 at the pair of long side of
edges that allow for coupling by means of a turning motion, such as the coupling parts
llustrated Iin figure 2. The coupling parts 6 In figure 3 are shaped as a male part 23 at one
edge 4 and a female part 24 at the opposite edge 5. The male part 23 Is formed with a
downwardly extending hook shaped part 25 designed to be seated In an excavation 26
provided In a lower flank 27 of the female part 24. The hook shaped part 25 and an upwardly
protruding hook shaped part 28 bordering said excavation 26 cooperate to provide a locking In
a direction R2 perpendicular to the coupled edges 4-5 and in the plane of the coupled floor
boards 1. A locking In a direction R1 perpendicular to said plane 1s provided by means of a
sidewardly protruding hook 29 at the male part 23 and an undercut 30 at the female part 24. In
this case the undercut 30 I1s formed by means of a separate insert 31 that resiliently moves
iInwardly and subsequently outwardly to catch the hook 29 in the undercut 30 during the
downward motion M.

[0062] According to a the variant illustrated in figure 4, the upper edge 31 of the respective
opposite edges 2-3 and/or 4-5 may be formed with a lowered edge surface 32, such as in the
form of a square edge or, as illustrated here in the form of a beveled, chamfered edge. Such
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lowered edge surface 32 may be provided with the same decorative surface layer 16 as the
remainder of the upper surface of the panel 1, or, as here be provided with a separate
decoration 33, or without any decoration. Such lowered edge surface 32 may be produced by
pressing the respective edge down and/or, as illustrated here, by removing a material portion
from this upper edge 31, thereby exposing a part of the substrate 13 and then providing the
created surface with said separate decoration 33. The first technique Is e.g. described in WO
2006/066776; the second technique, the result of which is illustrated here, I1s described in WO
01/96688. The arrows P lllustrate that the impregnation agent 14 may penetrate up from a
location below the lowered edge surface 32 to the MDF/HDF material behind the lowered edge
surface 32 of the substrate 13.

[0063] Figure 5 shows an embodiment wherein the superabsorbing material 15 1s applied to
the edges 2-3 at least at a location 34 above the center line C of the floor board 1, and at least
at a location 35 below the center line C of the floor board 1. By the provision of the
superabsorbing material 15 at the location 35 below the center line C of the floor board 1 the
advantage Is obtained that moisture raising from the underground is prevented from further
entering the joint and eventually causing damage at the upper edges 31.

[0064] In the represented case the superabsorbing material 15 is in the form of particles, more
particularly crystals, of SPA. The particles or crystals have an average particle size of less than
100 micron in not-swollen condition.

[0065] Figure 5 further Illustrate that the edges 2-3 may show an inclined surface 36
undercutting the respective upper edges 31, wherein this Inclined surface 36 starts
iImmediately under the decorative surface layer 16, such that in coupled condition a chamber
will be formed underneath the upper edges, the chamber protruding upto or almost up to the
decorative surface layer 16. Such chamber may function to accommodate the swollen crystals
upon moisture ingress and will allow a sealing of the joint at a position immediately under the
decorative surface layer 16. Possibly even the laterally facing side surfaces 37 of the
decorative surface layer 16 adjacent to the inclined surfaces 36 may be inclined at one or both
edges 2-3 In order to allow the swollen material to move up to between said laterally facing
side surfaces 37.

[0066] In figure 5 a space 38 Is created above the tongue 7 and below the decorative surface
layer 16 to accommodate the superabsorbing material 15 at a location above the center line C
of the floor board or panel 1. Another space 38 Is created above the cooperating contact
surfaces 39 of the locking elements 11 and 12 to accommodate the superabsorbing material at
the location 35 below the center line C of the floor panel 1. It Is clear that the space 38 at
location 34 may be formed In the upper groove lip 10, as well, possibly in combination with the
space above the tongue 7, or not.

[0067] Similar adaptations as explained in connection to figures 4 and 5 may be made at the
short sides 4-5, e.g. those Illustrated in figure 3, whether or not in combination with such
adaptations being available at the long sides 2-3.
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[0068] The method of the invention is of particular interest for treatment of side edges of floor
boards that comprise coupling parts 6 allowing for a locking by means of a downward motion
M, since, such coupling parts 6 preferably comprise a small play in the joint to allow for a
smooth joining. A play of some hundredths of a millimeter, e.g. 0.05 mm, may suffice to allow a
reliable, 1.e. repeatable, smooth coupling. Such play, however small it may be, may lead to
Increased water ingress and increased exposure of the respective edges to deterioration due
to this moisture. A treatment of the edges minimizing such deterioration and the subsequent
effects I1s hence desirable. Preferably, as said above, such coupling parts are applied at the
short side edges of a floorboard. At the long edges preferably coupling parts 6 are applied that
at least allow for a coupling by means of a turning motion W, such as those Iillustrated in figure
2. Preferably the coupling parts 6 at the long side allow for attaining a coupled condition
wherein a tension force is actively pushing the coupled floor boards 1 together and tending to
close the long side joints, 1.e. a coupled condition free from play. According to a not illustrated
variant, at the long edges coupling parts 6 are applied that are basically shaped as a tongue
and a groove wherein the tongue Is provided with at least one snapping web at its upper
surface, and wherein the groove is provided with a cooperating therewith undercut in the upper
groove lip. Preferably in such case also at the underside of the tongue a snapping web Is
provided cooperating with a recess In the lower groove lip. Such tongue and groove
arrangement is e.g. described in WO 02/059435 and may provide for a tight joint.

[0069] The Invention may prove itself particularly useful as well in those cases where the
decorative surface layer comprises or consists of a wood veneer with a thickness between 0.2

and 2 mm, e.g. from 0.3 to 0.8 mm. Such veneer layers may easily discolor due to the effects
of moisture ingress into the joint. Such effects may effectively be counteracted by means of the
treatments of the present invention, in particularly by using the disclosed sealing agents.

[0070] With the aim of still further illustrating the features of the invention, here below, some
examples and the results obtained are listed.

Example series 1:

[0071] Twelve substances were prepared in accordance with the below table.

[0072] Each of the substances was applied to the side edges of a laminate floor panel, more
particularly a DPL (Direct Pressure Laminate) floor panel with similar profiles as those
llustrated in figure 2. The entire contour of the profiled side edges was treated. The substrate
material of the floor panel consisted of an 8 mm HDF material. The glue comprised in the HDF
consisted of melamine-ureumformaldehyde (MUF). The HDF further comprised about 1% of a
wax emulsion. The floor panel or floor board comprised a decorative surface layer applied to
the substrate material, alike the one Iillustrated in figure 2. Said decorative surface material
comprised a print provided on a paper sheet, and a wear resistant layer. A backing layer or
counterbalancing layer was applied to the bottom of the substrate material. The print layer,
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wear resistant layer and counterbalancing layer all comprised a paper layer impregnated with
thermosetting resin, namely melamineformaldehyde resin.

[0073] The obtained floor panels were joined together by means of the coupling parts available
at the treated side edges, and put for 24 hours (4 hours In case of samples 2' and 13') In a
water bath, at a temperature of 30°C. After 24 hours the weight gain of the floor panels was
recorded to define the amount of water absorbed into the HDF substrate. Further the thickness
of the floor panels was recorded at the treated edges to define the swelling due to the moisture
absorption. The results are given In the table as a percentage value which compares to the
weight and edge thickness before the water bath. It needs to be remarked that emersion of
floor panels In a bath i1s, of course, a test condition which does not expected to occur In real
life, however this test seemed suited to illustrate the beneficial effects of the treatments of the
present invention.

[0074] The table also includes the results for a reference laminate floor panel having untreated

side edges.
: E - ]
- 5 < £ E
Ref. | Nonc Nonc Nonc 5.93% | 21.67%
] 100% MDI None Nonge 1.84% | 10.1%
2 | 75% MDI 25% acetone None 117% | 6.46%
2> | 75% MDI 25% acetone Nong N.A. 3.5%
3 73.5% MDI 24.5% acetone 2% SPA | 1.23% | 7.34%
4 71.5% MDI 24% acetone 4.5% SPA | 1.16% | 7.57%
5 75% MDI1 25% ethylacetate Nong 1.08% | 5.81%
6 | 75% MDI 25% MMB-AC ‘None 1.34% | 7.08%
7 | 75% MDI 25% dibasic esther None 1.66% | 8.9%
& 75% MDI 25% glycol diether None 1.28% 6.65%
9 75% MDI 25% Rhodiasolv ® Iris None 1.81% | 8.98%
10 | 75% MDI 25% Prifer 6813 None 1.25% | 7.45%
11 | 75% MDI 25% tetramethoxyether None 1.15% | 5.98%
12 | 75% MDI 25% 1-Mcthoxy- | Nonc 1.12% | 6.89%
propylacctatc
13 | 75% MDI 25%  Butyl  diphenyl | None 1.12% | 5.59%
Methane
13> | 75% MDI 25%  Buyl  diphenyl | None N.A. 1.5%
Methane
14 | 1nnoy Nana Nana 7 2204 | 14 QRO




DK/EP 3473783 T3

1T IRVIVIATE LN 1 NSRS lsa ) D /U ATy’ O /U

fluorocopolymer

[0075] The results illustrate that treatment of the edges with a solvent comprising impregnation
agent, especially MDI, leads to a tremendous increase of the water resistance of the laminate
floor panels. Absorption is lowered from about 6% to less than 2%, and edge swelling Is
reduced from 21% to below 10%, especially in those cases where a solvent is used together
with the impregnation agent.

[0076] Test results 2-2" and 13-13" show the positive influence of the more hydrophobic solvent
Butyl diphenyl Methane on the initial performance. Edge swelling I1s very low In this sample
after 4 hours of emersion in the water bath.

[0077] The tests are unable to demonstrate the positive Iinfluence of the sealing agent on
longer standing water exposure. Since the present test conditions are concerned with soaking
the coupled floor panels iIn a water bath, the water penetrates not only from the joint upper
edges which may be sealed by the swollen crystals. At least the tests illustrate that the SPA
crystals are not detrimental to the water resistance of the laminate floor panels.

Example Series 2:

[0078] Ten substances were prepared in accordance with the below table.

[0079] Each of the substances was applied to the side edges of a laminate floor panel, more
particularly a DPL (Direct Pressure Laminate) floor panel with similar profiles as those
llustrated in figure 2. The entire contour of the profiled side edges was treated. The substrate
material of the floor panel consisted of an 8 mm HDF material. The glue comprised in the HDF
consisted of ureumformaldehyde (UF). The standard HDF further comprised about 1% of a
wax emulsion, while the substrate used In tests 5 and 9 comprised only 0.3% of a wax
emulsion. The substrate used in tests 3 and 6 were free from wax emulsion. The floor panel or
floor board comprised a decorative surface layer applied to the substrate material, alike the
one lllustrated In figure 2. Said decorative surface material comprised a print provided on a
paper sheet, and a wear resistant layer. A backing layer or counterbalancing layer was applied
to the bottom of the substrate material. The print layer, wear resistant layer and
counterbalancing layer all comprised a paper layer impregnated with thermosetting resin,
namely melamineformaldehyde resin.

[0080] The obtained impregnation depth of the substances was measured and recorded in the

below table.
-
9 O =
= & 0 = o= T
=0 L S N i -
7 ab = & s w
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1 | None 100% acetone | Standard MUF glued HDF | 8 mm
board

2 | 100% MDI None Standard MUF glued HDF | 0.3 mm
board

3 | 100% MDI Nonc MUF glucd HDF board, no | 3 mm
wax content

4 | 75% MDI 25% acetone Standard MUF glued HDF | 1 mm
board

5 | 75% MDI 25% acctonc MUF glued HDF board, | 2 mm
reduced wax content

6 | 75% MDI 25% acetone MUF glued HDF board, no | 6 mm
wax content

7 | 75% MDI 25% acctonc Standard MUF glued HDF | 2 mm
board, prewctting with 100%
acctonc

g | 65% MDI 35% acetone Standard MUF glued HDF | 2 mm
board

9 1 65% MDI 35% acetone MUF glued HDF board, | 3 mm
reduced wax content

10 | 75% MDI 25% Butyl | Standard MUF glued HDF | 4 mm

Diphenyl board
Methane
11 | 100% None Standard UF glued HDF board | 4 mm
fluorocopolymer

[0081] The results illustrate the positive effects of solvent use, a reduced wax content or a
prewetting on the attained penetration depth.

[0082] The present invention 1s not limited to the preferred embodiments described here
above, but such floor boards and methods may be realized according to several variants
without leaving the scope of the Iinvention. The impregnation agents and/or sealing agents
disclosed in connection with the present invention, may also be used to improve the water
resistance of other products based on MDF or HDF, such as floor moldings. For this reason, In
accordance with a variant, the invention relates to a floor molding comprising a decorative
surface layer applied to a substrate, wherein said substrate comprises MDF or HDF material,
sald MDF or HDF material being exposed at a surface of said floor molding, wherein said
exposed material I1s treated with an impregnation agent and/or a sealing agent based on a
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superabsorbing material. It i1s clear that the impregnation agents and/or sealing agent named
In connection with the first, second and third aspect of the invention may be used in the context
of this variant. Further the method of the Invention, In particular the measure to iImprove
penetration, may be used to improve the treatment of the exposed MDF/HDF surfaces of such
floor molding.
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Patentkrav

1. Fremgangsmade til fremstilling af en gulvplade, hvor naevnte gulvplade
omfatter et dekorativt overfladelag (16) pafart et substrat (13), hvilken

fremgangsmade omfatter:
at tilvejebringe et substratmateriale (13) omfattende MDF/HDF-materiale;

at pafgre et dekorativt overfladelag (16) til en gverst flade af naevnte

substratmateriale (13);

at inddele naevnte substratmateriale (13) i planker med cirka stgrrelsen af

naevnte gulvplade (1);

at profilere en kant (2-3) af naevnte planker; hvor naevnte MDF/HDF-

materiale afdeekkes ved naevnte kant;
at impraagnere naevnte kant med et impragneringsmiddel (14);

kendetegnet ved, at naevnte impragneringsmiddel (14) omfatter et solvent

forskelligt fra vand og som har et flammepunkt over 30 °C.

2. Fremgangsmaden ifglge krav 1, hvor navnte solvent er valgt fra listen
bestaende af et butylacetat eller propylacetat, sasom 3-Methoxy-3-Methyl-1-
Butylacetat (MMB-AC) eller 1-Methoxy-Propylacetat (MPA), en dibasisk ester, en
glycol (di)ether, sasom dipropylen-glycol-dimethyl-ether, en benzoatester, sasom
den solgt under navnet Prifer 6813, eller, en tetramethoxyether, sasom ethan,

1,1,2,2-tetramethoxy-.

3. Fremgangsmaden ifglge krav 1 eller 2, hvor naevnte solvent blandes med

naevnte impraagneringsmiddel ved en rate mellem 10 og 40 vaegtprocent.

4. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 3, hvor naevnte

substrat har en tykkelse mellem 5 og 12 millimeter.

5. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 4, hvor navnte
gulvplade (1) ved naevnte sidekant (2) samt pa en sidekant (3) modstaende dertil

omfatter mekanisk koblingsorgan (6) som muligger kobling af naevnte gulvplade
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2

(1) ved de respektive kanter (2-3) med en lignende gulvplade (1) saledes at
naevnte gulvplade (1) og naevnte lignende gulvplade (1) bliver last bade i en
retning (R1) vinkelret pa navnte dekorative overfladelag (16), samt i en retning
(R2) vinkelret pa naevnte kant (2-3) og i et plan dannet af naevnte dekorative

overfladelag (16).

6. Fremgangsmaden ifglge krav 5, hvor naevnte mekanisk koblingsorgan muligggr
at skabe en koblet tilstand med en spaendingskraft skubbende de koblede

gulvplader (1) mod hinanden.

7. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 6, hvor navnte
dekorative overfladelag (16) er et overfladelag med en tykkelse mindre end 0,75

millimeter.

8. Fremgangsmaden ifglge krav 7, hvor naevnte overfladelag (16) er dannet fra
mindst et eller flere papirlag, eller, overfladelag dannet fra mindst et eller flere

traefinerlag.

9. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 8, hvor naevnte
impraagneringsmiddel mindst traenger igennem MDF/HDF-materialet umiddelbart

under naevnte dekorative overfladelag ved naevnte kant.

10. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 9, hvor navnte
MDF/HDF-materiale har en gennemsnitsdensitet pa mere end 750 kg per
kubikmeter og omfatter hgjere densitetsomrader naer den ene eller begge flade

overflader, fortrinsvis mindst naer det dekorative overfladelag.

11. Fremgangsmaden ifglge krav 10, hvor sadan hgjere densitetsomrade har en

densitet pa 900 kilogram per kubikmeter eller mere.

12. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 11, navnte
gulvplade er en rektangulaer og aflang plade med et fgrste par af modstaende

lange kanter (2-3) og et andet par af modstaende korte kanter (4-5), hvor begge
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par af kanter er forsynet med mekaniske koblingsdele (6) og ved at mindst begge
modstaende lange sidekanter (2-3) behandles med naevnte impraegneringsmiddel
(14), hvor impraagneringsdybden (D) som malt vinkelret pa det profilerede omrids

af de mekaniske koblingsdele (6) er stgrre end 0,8 millimeter.

13. Fremgangsmaden ifglge krav 12, hvor den gvre kant (31) af de lange
modstaende kanter (2-3) er dannet med en sanket kantflade (32), hvor
impraagneringsmidlet traenger igennem op fra en position under den saenkede
kantflade (32) til MDF/HDF-materialet bagved den saenkede kantflade (32) af
substratet (13).

14. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 13, hvor navnte
impraagneringsmiddel er et MDI eller andet polyisocyanat-baseret kemikalie eller

fluorcopolymer.
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