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DESCRIPTION

Technical field

[0001] The present invention relates to a method for treating a board of wood material, such
as an HDF board, an MDF board, a plywood board, planks or boarding. The present invention
also relates to a board element of wood material comprising one or more board layers.

Background of the invention

[0002] Wood-based or wood fiber-based products have a wide range of applications and can
be used for joinery works, within furniture production, for building works, etc. Wood can be
used in the form of material which has merely been machined by sawing or planing into boards
or planks. Veneer, i.e. 0.5-2 mm thick boards of wood, can be glued together in a number of
layers to form plywood, for example veneer plywood. Wood fiber from timber of inferior quality
can be taken to be for the manufacture of wood fiber-based products such as fiberboards of
various types, for example MDF boards and HDF boards (Medium Density Fiberboard and
High Density Fiberboard). An HDF board can be defined as a fiberboard having a density

above 800 kg/m?, while an MDF board can be defined as a fiberboard having a density below
800 kg/m3.

[0003] These wood-based products can be treated in a variety of ways to increase the
strength and resistance of the products. One way is, for example, to pressure-impregnate
timber with wood preservatives, such as, for example, water-soluble salts, oil-soluble agents
and creosote, for increased resistance to moisture penetration, fungal attack or mold, wear
and tear, UV exposure, etc. Other ways of protecting wood products are to lacquer or paint a
surface of the wood product. Generally speaking, dearer wood products such as veneer
plywood have better resistance to moisture penetration, for example, than cheaper products
such as MDF.

[0004] Especially in terms of the manufacture of MDF and HDF boards, current demands for a
high production rate have resulted in boards of lower density compared with boards produced
according to an older, slower method. It is known to manufacture fiberboards consisting of
wood fiber with added binder in dry or wet processes. In modern manufacturing processes, dry
processes are used primarily for the production of HDF boards. Examples of binders which are
used in the production are phenol formaldehyde (PF) and melamine formaldehyde (MF).

[0005] HDF boards have a number of fields of application, inter alia as joinery and building
materials. One field of application for HDF boards is in door manufacture and then, in
particular, for the formation of door leaves. These door leaves are lacquered and often
provided with decorative grooves which are milled out in the door leaves. Particularly in the
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Nordic climate, very high demands are placed on the door leaves, for example as regards
water resistance and the like. The decorative grooves can cause problems as a result of water
being able to penetrate under the lacquered surface from the milled-out grooves (grain-
raising). These problems have previously been avoided through the use of an HDF board

which has a very high density, for example above 1000 kg/m?, in door production, and which is
provided with a surface which is waterproof and prevents moisture penetration.

[0006] The HDF boards which are currently produced with current demands for fast and
rational manufacture do not however meet the demands which are placed on, for example,
door leaves in the Nordic climate. Binders such as phenol formaldehyde, which give the HDF
board advantageous properties as regards water resistance, require a uniform pressure and
high temperature for their curing process. This means that it is not possible to use a
continuous process when phenol formaldehyde is used as the binder. Since, in contemporary
manufacturing, the use of an intermittent process is not thought to be sufficiently fast, binders
substantially consisting of melamine formaldehyde (MF) are instead used in a continuous
process. The use of these binders and in a continuous process results, however, in an HDF
board having comparatively inferior water resistance. Moreover, the use of melamine
formaldehyde (MF) gives high concentrations of formaldehyde in the finished product, while
phenol formaldehyde (PF) gives off comparatively lower concentrations of formaldehyde after
curing.

[0007] WO 02/064337A discloses a method for impregnating a lignocellulosic substrate with
polyisocyanate. The substrate is impregnated with an isocyanate resin at an impregnation
station where isocyanate resin material is heated by a resin heater and transported by a pump
from a first reservoir to a series of applicator nozzles where the resin material is applied to and
impregnated into the substrate. Excess resin is subsequently removed from the surface of the
impregnated substrate using an air knife set blowing heated air on the surface of the
impregnated substrate. The impregnated resin material is next polymerized at a polymerization
station by applicator nozzles applying a liquid to the substrate at a temperature sufficient for
polymerization of the isocyanate material. Excess liquid is removed from the substrate using air
knifes blowing heated air on the surface of the impregnated substrate.

[0008] DE 1 0314 974 A discloses a body ("Formkorper") with lignocellulosic fibers. The body
is formed by treating a preform ("Vorform") of low density with an impregnation fluid. The
preform has been obtained by curing a paste of lignocellulosic fibers and binder. According to
DE 1 0314 974 A the impregnation fluid may fill the voids in the preform.

Summary of the invention

[0009] With the above in mind, one object of the present invention is to provide a method for
treating a board of wood material, which method results in a board of wood material having
improved properties, particularly as regards an increase in the density of the board and its
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resistance to, for example, water penetration, and also to provide a board element of wood
material which has been improved in this way.

[0010] More precisely, a method for treating a board of wood material, such as an HDF board,
an MDF board, a plywood board, veneer, planks or boarding, is provided, comprising the steps
of providing a board of wood material, arranging a composition comprising a binder on a first
main face of said board, arranging said board on a draining surface, heat-treating said board
and the composition arranged thereon, and pressing the composition into said board.

[0011] A board of wood material which has been treated in accordance with the inventive
method acquires a higher density in comparison with an untreated board and acquires better
resistance to attacks such as penetration of water into the board. A board treated in
accordance with the method has a more waterproof surface by virtue of the fact that the
composition comprising the binder is arranged on a main face of the board. By varying the type
of binder and the quantity of binder applied to the main face of the board and the magnitude of
the pressure produced by the pressing, boards of increased density can be obtained. If the
board which is provided is a conventional HDF board, an HDF board having a density from

1050-1200 kg/m® can.be obtained, for example, depending on the quantity of added binder,
the magnitude of the applied pressure and the time in the press. For example, a 4 mm thick

HDF board having an original density of 970 kg/m? can obtain a density of 1050 kg/m? after
having been treated with 80 g of binder in the form of phenol formaldehyde under pressure of
300 bar for 3 minutes.

[0012] In an MDF or HDF board, wood fibers are bound together by means of a binder.
Between the wood fibers and the binder there are pockets or cavities. Solid wood products,
too, have a varying degree of cavitied structure, the degree being partially dependent on the
type of wood. Given a 15% moisture ratio, the mean density for the majority of wood types lies

between 350 and 750 kg/m3. By virtue of the fact that the composition penetrates into the
board of wood material, the binder permeates down into the structure of the boards and fills up
pockets in the structure.

[0013] A board treated in accordance with the inventive method additionally acquires better
water resistance due to its high concentration of binder and its first main face which is treated
with binder. A board treated in accordance with the method swells less when exposed to water,
due to the board having acquired a higher density. The higher density of the board means that
there are fewer pockets in the material in which the water can penetrate into the structure of
the board.

[0014] Aboard treated in accordance with the inventive method is suitable for use within fields
of application in which very high demands are placed upon water resistance. Examples of such
fields of application are outer doors, windows, French windows, facade materials, joineries, etc.

A board, for example an HDF board having very high density, such as above 1200 kg/m?, can
be used as surface cladding in wet rooms or as material in electrical applications in which high
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demands are placed upon water resistance, such as in order to replace bakelite. A treated
board, such as an HDF board, can also replace laminated materials.

[0015] Besides good water resistance, a board treated in accordance with the inventive
method obtains a hard and wear-resistant layer. The board obtains better resistance to wear
than a conventional untreated board.

[0016] A further advantage of the present invention is that grain-raising problems are reduced
for a board treated with the inventive method. In the lacquering and painting of boards, grain-
raising problems arise, which can be dealt with by applying a number of layers of lacquer with
subsequent smoothing, for example application of UV lacquer or smoothing with subsequent
application of a new base coat layer before the top coat can be applied. These grain-raising
problems are wholly or partially prevented if a board which has been treated with the above
method is used. A board treated with the above method consequently needs to be treated with
a significantly fewer number of coats, for example just base coat and top coat, or just top coat,
in order to achieve the desired result, since the grain-raising problems have been reduced.
Consequently, the consumption of varnish and/or paint per unit area of the board is reduced
compared with the prior art. Alacquered and/or painted board can thus be produced at a lower
price compared with known methods. Such a board can be used in a variety of fields in which
boards are painted, for example kitchen fixtures, doors, windows, panels, other furniture and
fittings.

[0017] Itis also possible to use water paint on a board treated in accordance with the method
according to the invention. A painted board which gives a reduced environmental impact at
lower cost compared with painting with traditional paints can thus be obtained.

[0018] By virtue of the fact that the composition containing the binder is pressed into and
penetrates into the structure of the board, the treated board acquires a denser structure in a
portion which extends into the board and not just on the surface. In door manufacture, it is
customary, in the finishing of the door leaf, to grind off about 0.1 mm in order to acquire a
desired flat surface. If the board were only treated on the surface, the surface treatment would
be ground off in connection with this factor. In the refinishing of a board treated in accordance
with the inventive method, the treated portion is not ground off, by virtue of the fact that the
treated portion can be made to extend into the board. This is also true of other applications in
which grinding occur, for example floors.

[0019] Particularly for doors, it is also customary to mill out decorative grooves on the door
leaf. In a board treated according to the above method, the milled-out groove can wholly or
partially extend through a portion of the board in which the properties of the board, for example
as regards water resistance, have been improved.

[0020] By varying the quantity of binder in the composition, the time for which the board is
pressed and the magnitude of the pressure generated by pressing, it is possible to control how
far into the board the composition, and thus the binder, penetrates.
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[0021] In addition to binder, the composition preferably comprises a liquid, such as water, in
which the binder is dissolved. When the board and the composition arranged thereon are
exposed to heat, the liquid part of the composition will vaporize. By virtue of the fact that the
board is arranged on a draining surface, a passage through the board for the liquid part or the
vaporous part of the composition is offered when the composition flees from the warm region.
This results in the composition penetrating into the board. The binder is thus transported into
the board by virtue of the fact that the liquid part or the vaporous part of the composition flees
from the heated region and into the board. The binder is transported into the board in a
transverse direction to the main face of the board. The composition is thus pressed into the
board. By pressed is meant that the composition is prevented from taking a path other than
permeating down through the board. This can be realized, for example, by an object having an
impermeable surface being arranged on the board and the composition arranged thereon.
Apart from the pressure which the object exerts by virtue of its mass, an external pressure can
also be applied to the board. The composition can also be pressed in by means of, for
example, the provision of overpressure and the like. The composition is thus allowed only to
penetrate into the board and the liquid part of the composition can then seep out from the
board by virtue of the draining surface. The binder in the composition is thus also transported
into the board and cures as the composition moves through the board. The binder cures when
the pressure and/or the heat reaches a certain value and after a certain time. The pressure,
temperature and time which is necessary to obtain curing is dependent on the properties of the
binder. That part of the binder which has not cured continues to be led deeper down into the
board with the liquid part or the vaporous part of the composition. By varying pressure,
temperature and time, the curing process is able to be controlled.

[0022] The binder can be chosen from the group consisting of phenol formaldehyde (PF),
melamine formaldehyde (MF) or urea formaldehyde (UF), or a combination thereof. The use of
phenol formaldehyde means that formalaldehyde is given off in comparatively low
concentrations after curing and thus lowers the formalaldehyde concentration in the finished
product. Phenol formaldehyde also has advantageous properties in terms of achieving good
water resistance and is therefore particularly well suited when the finished product is intended
for outdoor use.

[0023] The provided board of wood material has a structure with pockets, the step of pressing
the composition into said board comprising pressing of the composition into the pockets. By
filling the pockets, a denser structure of the board and a higher density are obtained. The
denser structure gives better water resistance.

[0024] The step of pressing the composition into said board is realized by applying a
mechanical pressure to said first main face. Application of a mechanical pressure means that a
uniform pressure is applied to the surface of the board. The application of the mechanical
pressure can be effected by means of a batch press. By batch press is meant a press in which
a uniform pressure is applied to the whole of the main face and the pressure is maintained for
a desired time. After this, the board is released from the press.
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[0025] The step of pressing the composition into said board can comprise pressing the
composition into at least one surface portion of said board. The surface portion thus obtains a
higher density and better resistance to, for example, penetration of water and external attack.
By varying the quantity of added binder, the extent of the surface portion in a direction
orthogonal to the board to the first main face of the board is able to be varied.

[0026] The step of pressing the composition into said board can comprise pressing in the
composition to a depth of penetration substantially equivalent to the thickness of said board. In
this way, the properties of the board are improved throughout its cross section. A groove milled
out in such a board extends only through a region having good water resistance. This reduces
the risk of grain-raising and of water penetration adjacent to the groove.

[0027] The step of arranging said board on a draining surface can comprise arranging said
board on a woven steel cloth. A woven steel cloth, a so-called wire gauze, forms a host of
small holes in which liquid can collect. This thus makes it easier for liquid to be pressed out of
the board in connection with the application of the pressure, so the composition comprising the
binder can be pressed into the board.

[0028] Temperature, pressure and the time for which the board is subjected to pressure can
be chosen such that the treated board acquires the desired properties. Temperature, time and
pressure are variables which are chosen according to the chosen binder, the properties of the
base material, the thickness of the base material, etc.

[0029] The method can further comprise the steps of arranging the composition comprising
the binder also on a second main face of said board situated opposite the first main face. In
this way, a board having improved properties such as higher density, higher impermeability and
better water resistance in two surface portions of the board is obtained. It will be appreciated
that the step can be carried out separately from the earlier steps in the method. For example,
the composition can be arranged on a first main face, the board arranged on a draining
surface, heat-treated, and the composition pressed into the board. After this, the composition
can be arranged on a second main face, and the board once more arranged on a draining
surface, heat-treated, and the composition pressed into the board.

[0030] The method can further comprise the steps of providing a further board of wood
material, arranging the composition comprising the binder on a further main face, separate
from said first main face, of one of the boards, which further main face is intended to be facing
toward the second board. This produces a board element having two connected board layers.
The cross section of the board element thus has two portions having improved properties,
firstly adjacent to a first surface and secondly adjacent to an interface portion arranged
adjacent to the mutually abutting board layers. Depending on the quantity of added binder, the
portions can meet fully or in part. In this way, it is possible to treat a main face of a board in the
same step as the board is connected to another board to form a board element having two
board layers.
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[0031] According to another aspect of the invention, a board element of veneer, plywood or
made of wood fiber, such as HDF or MDF, comprising one or more board layers, which board
element has two main faces and at least one side face, is provided, which board element
comprises a binder, the binder being heterogeneously distributed in at least one of said one or
more board layers.

[0032] The concentration of binder can be higher in a portion or layer associated with a main
face of the board element.

[0033] The advantages described earlier in connection with the inventive method are also
applicable to the board element according to the invention. The added binder gives the board
element of wood material a harder and more resistant surface having improved properties as
regards water resistance. The board element can be used for outer doors, windows, French
windows, facade materials, joineries, surface coatings in wet rooms, etc. Depending on the
concentration of binder, the board element can replace material such as bakelite in
applications demanding high water resistance.

[0034] The concentration of binder can be higher in a portion associated with the first main
face of the board element and in a portion associated with the second main face of the board
element, compared with the concentration of binder in a central portion of the board element.
Both main faces of the board element thus have a harder and more resistant surface having
improved water resistance. The board element can further have a higher density compared
with a conventional board element, depending on the chosen binder.

[0035] The concentration of binder can be higher in a portion associated with the first main
face of the board element and in a portion associated with an interface portion of the board
element, compared with the concentration of binder in a portion associated with a second main
face of the board element. Such a board element includes two board layers, between which a
composition containing binder has been applied and pressed into the board layers. The board
element thus has a concentration of binder which is higher adjacent to the interface portion
and adjacent to the first main face.

[0036] The concentration of binder can be higher in a portion associated with the first main
face of a first board layer and in a portion associated with the second main face of a second
board layer, as well as in a portion associated with an interface portion defined by the mutually
abutting board layers, compared with an intermediate portion arranged between the portion
associated with the first or second main face and the portion associated with the interface
portion. Such a board element includes two board layers, between which a composition
containing binder has been applied and pressed into the board layers. The binder-containing
composition has also been applied to and pressed into at least one main face. The board
element thus has a concentration of binder which is higher adjacent to the interface portion, as
well as adjacent to the first main face and/or second main face of the respective board layer.

[0037] The board element can have a first portion comprising binder and a second portion
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without binder. Where the board element is a board element which has not previously been
treated with binder, such as planks or boarding, the board element will have a portion
comprising binder and another portion which has no binder.

[0038] The board element can have a first portion and a second portion, the concentration of
binder in the first portion being higher than the concentration of binder in the second portion. If
the board element, for example, is an MDF or HDF board element, the board element contains
binder from the outset. Due to the fact that further binder has been added to the board
element, the board element will have a portion having comparatively higher concentration of
binder and a portion having comparatively lower concentration of binder.

[0039] The binder can be phenol formaldehyde. Phenol formaldehyde gives off comparatively
lower formaldehyde concentrations when it has cured and gives a hard and durable surface
having good water resistance.

[0040] For example, the board element can be an HDF element having a density of at least
1000 kg/m°.

Brief description of the drawings

[0041] Embodiments of the present invention will be described below for illustrative purposes
with reference to the appended drawings.

Figure 1 shows a board of wood material, such as an HDF board, an MDF board, a plywood
board, planks or boarding.

Figure 2 shows a board element of wood material, such as an HDF board, an MDF board, a
plywood board, planks or boarding, comprising a plurality of board layers.

Figure 3 shows a schematic cross-sectional view of a mechanical press for applying pressure
for treatment of a board of wood material.

Figure 4 shows an enlarged part of a woven steel cloth.

Figure 5a shows a schematic cross-sectional view of a board of wood material treated with a
composition comprising a binder.

Figure 5b shows the board shown in figure 5a, in more detail.

Figure 6a shows a schematic cross-sectional view of a board treated with a composition
comprising a binder.

Figure 6b shows the board shown in figure 6a, in more detail.

Figure 7a shows a schematic cross-sectional view of a board in which two surface portions are
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treated with a composition comprising binder.
Figure 7b shows the board shown in figure 7a, in more detail.

Figure 8a shows a schematic cross-sectional view of a board element comprising two board
layers having a surface portion and an interface portion which are treated with a composition
comprising a binder.

Figure 8b shows the board element shown in figure 8a, in more detail.

Figure 9a shows a cross-sectional view of a board element comprising two board layers having
two surface portions and an interface portion which are treated with a composition comprising
a binder.

Figure 9b shows the board element shown in figure 9a, in more detail.

Detailed description

[0042] In figure 1 is shown a board 1. The board 1 has a rectangular shape. The board 1 is
made of wood material and has two opposing main faces 2, 3 and four side faces 4, 5, 6, 7.
The main faces 2, 3 can be parallel. Alternatively, the board can have a circular shape, a
triangular shape, or can have another shape having at least one side face.

[0043] The board 1 of wood material can be a board of wood fiber or a board derived from
timber. Examples of boards made from wood fiber are MDF (medium density fiberboard) and
HDF (high density fiberboard). Examples of boards derived directly from timber are planks,
boards and veneer.

[0044] The board 1 of wood material can consist of one board layer, or a plurality of board
layers 11, 12 which together form a board element 10 of wood material. Such a board element
10 is shown in figure 2. The board element has two main faces and at least one side face. The
thickness of the board element can be varied with the number of board layers 11, 12
possessed by the board element 10. A board layer 11, 12 can have a thickness, for example,
of 2-6 mm. It will be appreciated that what is described for a board 1 can also be applied to a
board element 10 and vice versa.

[0045] Boards 1 of wood fiber material such as MDF and HDF can be manufactured in a wet
or dry process. In both processes, binder is added to bind the wood fibers together. In a wet
process, wood fiber and a composition comprising binder and water are mixed into a paste.
The binder is cured and the wood fibers are compressed in a press, at the same time as the
water is pressed out of the paste. A drawback with the wet process is that binder accompanies
the water out of the paste, which places high demands on the cleaning of the residual products
from the process.
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[0046] At present, however, the dry process is more commonly found. In a dry process, wood
fiber is mixed with a binder. With current manufacturing technology and current production
speed demands, the wood fibers are compressed and binder is cured in a continuous process.
By continuous process is meant that the paste is arranged on a belt which moves continuously
along a track. A plurality of rotating, cylindrical rollers apply a pressure to the paste. At the
same time, heat can be supplied in order to accelerate the curing process of the binder.

[0047] The binder which is used in the two processes can be phenol formaldehyde (PF),
melamine formaldehyde (MF), or a combination thereof.

[0048] An HDF board produced according to a dry process of this kind can have a density of,

for example, 970+30 kg/m°. One example of such an HDF board is Ultrales H10 from Lesonit.

[0049] A method according to the invention for treating a board 1 of wood material will be
described with reference to figure 3. A board 1 of wood material of the above-described type is
used as the base material for the inventive method. The board 1 can be a planed or sawn
board or plank, or a prefabricated MDF board, HDF board or plywood board. The method can
therefore be carried out separately from the production process for the board 1 of wood
material which is used as the base material.

[0050] The method comprises providing a board 1 of wood material. A composition 8
comprising a binder 9 (which can be seen, for example, from figures 5a and 5b) is arranged on
a first main face 2 of the board 1. The composition 8 comprises binder 9 diluted in a liquid, for
example water. The binder 9 can be chosen from the group consisting of phenol formaldehyde
(PF), melamine formaldehyde (MF) or urea formaldehyde (UF), or a combination thereof. It is
also possible to use other binders, such as other polymers and, in particular, other
thermosetting plastics. Preferably, the binder 9 is phenol formaldehyde.

[0051] The board 1 is placed on a draining surface 22. The draining surface 22 acts also as a
base for the board 1 during pressing. The draining surface 22 can be a woven steel cloth. The
woven steel cloth is woven from longitudinal and transverse steel wires 22a, 22b, as shown in
greater detail in figure 4. The woven steel cloth forms a host of small pockets 23, in which
liquid can be transported away. For example, the steel wire 22a, 22b with which the woven
steel cloth is woven can be such that seven pockets 23 are formed per centimeter and the wire
thickness is 5 mm (type 7/5). The draining surface 22 can be placed directly beneath the board
1. Alternatively, an intermediate water-permeable layer can be arranged between the board 1
and the woven steel cloth 22. In other embodiments, the draining surface can be a perforated
plate, a bed of sand, a low-density board, or some other draining surface which can drain away
moisture or alternatively retain moisture within itself.

[0052] The board 1 and the composition 8 arranged on the board 1 are subjected to a heat
treatment. The temperature which the board shall reach by means of the heat treatment can
be chosen according to the curing temperature of the chosen binder. The effect of the heat
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treatment is that the composition flees from the heat and down through the board 1. The
draining surface 22 offers a passage through the board 1 for the liquid or vaporous part of the
composition 9. The heat treatment, which helps to vaporize the liquid part, for example water,
of the composition takes place over a period of time. The binder 8 remains in the board 1.

[0053] The composition 8 is pressed into the board 1 in connection with the heat treatment.
The pressing of the composition into the first main face 2 can be realized by application of a
mechanical pressure to the board 1. The pressing of the composition 8 into the board 1 can
also be realized by means of vacuum or in some other way which prevents the composition 8
from taking a path other than through the board 1.

[0054] Should a mechanical pressure be applied to the board 1, the board 1 is arranged in a
mechanical press 20, as is shown in figure 3. The board 1 is arranged on the draining surface
22, which in turn is arranged on a pressure surface 23 acted on by a number of rams 24. In
the pressing process, the rams 24 push the pressure surface 23, and thus the board 1, against
an above-lying counterpressure surface 21. Thus, a mechanical pressure is applied to the
main face 2 of the board 1, on which the composition 8 comprising the binder 9 is arranged.
The heat treatment can be realized simultaneously with the pressing, by the counterpressure
surface 21 and/or the pressure surface 23 being heated to a certain temperature. By virtue of
the fact that the board 1 is arranged on a draining base 22 and that the board 1 and the
composition 8 arranged thereon are subjected to heat, the composition 8 will filter through the
structure of the board 1, for example through a pocketed or cavitied structure of the board.
The liquid part of the composition 8, for example water, is allowed to be transported away from
the board 1 by virtue of the draining base 22. The binder 9 in the composition 8 is thus also
pressed down into the structure of the board 1. The binder 9 wholly or partially fills remaining
pockets in the structure of the board 1. The binder 9 will gradually cure.

[0055] By varying the quantity of binder 9 per unit of area of the board 1 and per thickness of
the board 1, it is possible to vary how much binder 9 and how far down the binder 9 permeates
in a direction orthogonal to the main face of the board 1. It is thus also possible to regulate how
big an improvement shall be made in the water resistance of the board 1. The greater the
quantity of binder 9, the harder is the surface coating and the higher is the resistance to
external attack, for example improved water resistance is obtained of the board. If the binder 9
has higher density than the board 1, which is the case if phenol formaldehyde is added to an
MDF or HDF board, the treatment results in an increase also in the density of the treated
board.

[0056] On the main face 2 on which the composition comprising the binder 9 is arranged, the
binder 9 forms a protective surface.

[0057] As mentioned earlier, the board 1 is also subjected to heat in connection with the
pressing of the composition 8 into the board 1. Apart from the fact that the heat causes
vaporization of the liquid part of the composition, the heat accelerates the curing process of the
binder 9. According to one example in which phenol formaldehyde is used as the binder, a 4
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mm thick HDF board is heat-treated to the point where the board 1 reaches a temperature of
at least 130°C, whereupon the board 1 is subjected to a pressure of at least 30 MPa. The
person skilled in the art will appreciate that the variables of time, temperature and pressure
interact and can be varied in relation to one another. It will also be appreciated that variables
such as time, temperature and pressure can be varied according to the size and thickness of
the board 1, as well as the quantity of added composition 8 and the choice of binder 9. The
temperature is, inter alia, dependent on which binder 9 is used, and its curing temperature.

[0058] If the board 1 of wood material is an HDF board or an MDF board, there is already
binder present in the board 1, which binder connects the wood fibers to one another. In the
material, depending on the density of the board 1, air-containing pockets or cavities are found
between the wood fibers and the binder. The lower the density, the more pockets are
possessed by the board material. It is these cavities which are filled with binder when the board
1 is treated in accordance with the method. In this way, the density is increased and the water
resistance and surface hardness of the board are improved. The binder or binders which is/are
used to form the HDF or MDF board can be different from the binder 9 or binders 9 which are
used in the treatment of the board 1 in accordance with the inventive method.

[0059] A treated board 1 or a treated board element 10 comprising one or more board layers
11, 12 can thus be obtained. A board 1 which has been treated in this way is shown in figure
5a and 5b, to which reference is now made. The subsequently added binder 9 has penetrated
into the board 1 in a direction away from the main face 2, 3, in which the composition 8
containing the binder 9 has been applied. As is apparent, the binder 9 is heterogeneously
distributed in the board 1. The concentration of binder 9 can be higher in a portion or layer 13
associated with the main face 2, 3 on which the composition 8 comprising the binder 9 is
arranged. The layer or the portion 13 has a continuous extent. The concentration of binder 9
can be decreasing in a direction away from the first main face 2.

[0060] Where the board element 10 is an HDF or MDF board element, the board element 10
can have a first portion or layer 13 having a first concentration of binder 9, and a second
portion or layer 14 having a second concentration of binder 9, as is shown in figure 5a. The
concentration of binder 9 in the first portion or layer 13 can then be higher than in the second
layer 14. The second portion or layer 14 can have the structure and concentration of binder
possessed by the base material, i.e. a conventional HDF or MDF board. The higher
concentration of binder 9 in the first layer 13 is a result of the supplied binder 9 which has been
pressed into the board 1. For example, the concentration of binder in the second layer 14 can
be 10-12% (relates to dry weight), while the concentration of binder in the first layer 13 can be
15-25%.

[0061] Where the board 1 is a board or plank, the board has a first portion or layer 13
comprising binder 9 and a second portion or layer 14 without binder.

[0062] Alternatively, binder 9 can be added in such quantity and under such pressure that the
layer 13 having a higher concentration of binder extends substantially through the entire
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thickness of the board 1, as is shown in figure 6a and 6b. In this case, the treated board 1
does not have a first and a second portion or layer 13, 14, but essentially one portion or layer
13.

[0063] According to one embodiment, the composition 8 is first arranged on a first main face 2
and is pressed into the board 1 in the above-described manner. After this, the composition 8
comprising the binder 9 is arranged on a second main face 3 situated opposite the first main
face 2. Next, the board 1 is arranged once more on the draining surface 22 and the
composition 9 is pressed once more into the board 1 as the board is subjected to heat
treatment in the above-described manner. In this way, a board 1 or board element 10
comprising a plurality of board layers 11, 12 having better resistance and possibly still higher
density, depending on the chosen binder, is obtained. Such a board 1 is shown in figure 7a and
7b, to which reference is now made. By virtue of the double application of the composition 8
comprising the binder 9, still more binder 9 has been pressed into the board 1.

[0064] A board 1 of the kind shown in figure 7a and 7b thus has a heterogeneous distribution
of the binder 9. The concentration of binder 9 is higher in a layer or portion 13 associated with
the first main face 2 and in a layer or portion 13 associated with the second main face 3 of the
board 1. The concentration of binder 9 is therefore highest adjacent to the main faces 2, 3 of
the board and lowest toward the center of the board 1. The layers or portions 13 each have a
continuous extent.

[0065] Where the board is an MDF or HDF board, the board 1 thus has two layers or portions
13 in which the concentration of binder 9 is higher than the concentration of binder in a second
layer or portion 14. Alternatively, for example when the board has not previously been treated
with a binder, there is no binder in the second layer 14, as has been described above in
connection with figure 5a and 5b.

[0066] According to a further embodiment, the composition 8 comprising the binder 9 is
arranged on a first main face 2 of a first board 11. The composition 8 comprising the binder 9
is applied also to a second main face of the first board 11 or to a main face of a second board
12 intended to be facing toward the second main face of the first board 11. The first board 11 is
arranged on the second board 12 and is placed on a draining base 22. After this, the
composition 9 is pressed into the boards 11, 12 as the boards are subjected to heat treatment
in the above-described manner. A board element 10 comprising two mutually connected board
layers 11, 12 is thus obtained. Such a board element 10 is shown in figure 8a and 8b, to which
reference is now made. The board layers 11, 12 are connected and the composition 8
containing the binder 9 is pressed into the board layers 11, 12 in one step.

[0067] A board element 10 of the kind shown in figure 8a and 8b thus has a heterogeneous
distribution of the binder 9 in the board layers 11, 12. By heterogeneous distribution is meant
for this and other embodiments a heterogeneous distribution of binder which has penetrated
into the actual board layer, and not just a glue line arranged between board layers. The
concentration of binder 9 is higher in a layer or portion 13 associated with the first main face 2
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of the board 1 and in a layer or portion 13 associated with an interface portion 15 defined by
the mutually abutting main faces of the two board elements 11, 12. The layers or portions 13
each have a continuous extent. Where the board element is an MDF or HDF board element,
the board element 10 thus has two layers or portions 13 in which the concentration of binder 9
is higher than the concentration of binder in two second layers or portions 14. Alternatively, for
example when the board element 10 has not previously been treated with a binder, there is no
binder in the second layers 14, as has been described above. Furthermore, the person skilled
in the art will appreciate that the same process can be used to produce a board element 11
with still more board layers. Such a board element 10 has further resistance to water
penetration, since more binder has penetrated into the board element.

[0068] According to a further embodiment, the composition 8 comprising the binder 9 is
arranged on a first main face 2 of a first board 11. The first board 11 is arranged on a draining
base 22 and the composition 8 is pressed into the first board 11. The composition 8 containing
the binder 9 is then arranged also on a first main face 2' of a second board 12, as well as on a
second main face of the first or second board 11, 12, alternatively on both boards. The boards
11, 12 are arranged one upon the other, with the surface bearing the composition 8 facing
toward the second board. The boards 11, 12 are arranged on a draining base 22 and the
composition 8 is pressed into the boards 11, 12 as the board is subjected to heat treatment in
the above-described manner. A board element 10 comprising two mutually connected board
layers 11, 12 is thus obtained, as is shown in figure 9a and 9b.

[0069] A board element 10 of the kind shown in figure 9a and 9b hence has a heterogeneous
distribution of the binder 9 in the board layers 11, 12. The concentration of binder is higher in a
layer or portion 13 associated with the main face 2 of a first board layer 11 and in a layer or
portion 13 associated with the main face 2' of a second board layer 12, as well as in a layer or
portion 13 associated with an interface portion 15 defined by the mutually abutting board layers
11, 12. The layers or portions 13 each have a continuous extent.

[0070] Where the board element 10 is an MDF or HDF board element 10, the board element
10 thus has three layers or portions 13 in which the concentration of binder 9 is higher than the
concentration of binder in two second layers or portions 14. Alternatively, for example when the
board element 10 has not previously been treated with a binder, there is no binder in the
second layers 14, as has been described above. Depending on the quantity of applied binder 9
which has been pressed into the board layers 11, 12 from different directions, the layers having
added binder can meet. In such a case, the board element 10 has no second layer or portion
14 after the treatment. Due to the further increased concentration of binder 9 which has been
pressed into the board element 10, the board element 10 acquires an increased resistance to
penetration of, for example, water.

[0071] Furthermore, the person skilled in the art will appreciate that the board element can be
formed by at least one board layer with a heterogeneous distribution of the binder 9, as well as
one or more board layers with a homogeneous distribution of binder 9 and/or one or more
board layers without binder. In such an embodiment, only one board layer is treated in
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accordance with the present invention. One example of such a board element is a board
element formed by a board layer with a heterogeneous distribution of binder 9, for example as
shown in figure 5a-b, connected, for example by gluing, to one or more board layers with a
homogeneous distribution of binder or wholly without binder. For example, an HDF board,
MDF board or other board treated in accordance with the invention can be glued to an
untreated HDF board, MDF board, veneer, plank, for the formation of a board element. The
board element hence has an outer portion or layer having improved properties. Board layers of
different base materials, different properties and different thickness can hence be connected to
each other to form a board element.

[0072] According to one embodiment, the board element is formed by a board layer of veneer
and a board layer of, for example, HDF or MDF. The thickness of the board layer of veneer
can be less than the thickness of the board layer of HDF or MDF. The board layer of veneer is
treated in accordance with the present invention. The board layer of veneer is connected, for
example by gluing, to the underlying board layer of, for example, MDF or HDF. Preferably, the
board layers are connected to each other and the composition 8 containing the binder 9 is
pressed into the board layers in one step, as has previously been described with reference to
figure 8a-b. In such an embodiment, the composition 8 comprising the binder 9 is arranged on
a first main face 2 of a first board, for example a board of veneer. The composition 8
comprising the binder 9 is also applied to a second main face of the first board or to a main
face of a second board, for example an MDF or HDF board, intended to be facing toward the
second main face of the first board. The first board is arranged on the second board and is
placed on a draining surface 22. After this, the composition 9 is pressed into the boards as the
boards are subjected to heat treatment in the above-described manner. A board element
comprising two mutually connected board layers is thus obtained, such as a board element
having a surface layer of veneer and a core of MDF or HDF. Such a board element can be
used, for example, as a floorboard or in furniture applications.

Examples

[0073] According to one example, 200 g of a composition containing 40% binder and 60%
water is added to an HDF board. The binder is phenol formaldehyde and the phenol
formaldehyde concentration corresponds to 80 g phenol formaldehyde. The HDF board has an

original density of 970 kg/m® and the main face of the HDF board is 1 m? in size. The thickness
of the HDF board is 4 mm. The composition containing 80 g phenol formaldehyde is applied to
the main face of the HDF board and pressed into the HDF board by means of an application of
mechanical pressure of 30 MPa for three minutes in the above-described manner. After this

treatment, the HDF board acquires a density of 1050 kg/m?.

[0074] The following examples illustrate how the swelling of an HDF board diminishes after
treatment in accordance with the inventive method, due to the improved water resistance. A
conventional HDF board of 4 mm thickness is laid in a water bath in which the water maintains
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a temperature of 20°C for 24 hours. After 24 hours, the amount of swelling of the HDF board is
measured as a ratio between the thickness of the HDF board after the water bath relative to
the thickness before the water bath. This HDF board has a degree of swelling of 16%.

[0075] An HDF board of 4 mm thickness has been treated with 300 g/m? of a composition
containing 40% binder and 60% water in accordance with the above method. The HDF board
has been treated with the composition on a first main face, in much the same way as is shown

in figure 5a and 5b. The concentration of binder corresponds to 120 g binder per m2. The
binder is in the form of phenol formaldehyde. The treated HDF board has been laid in a water
bath in which the water maintains a temperature of 20°C for 24 hours. This treated HDF board
has after 24 hours a swelling of 11% measured in the above-described manner.

[0076] An HDF board of 4 mm thickness has been treated with 600 g/m? of a composition
containing 40% binder and 60% water in accordance with the above method. The HDF board
has been treated with the composition on a first and a second main face, in much the same
way as is shown in figure 7a and 7b. The concentration of binder corresponds to 240 g binder

per m2. The binder is in the form of phenol formaldehyde. The treated HDF board has been
laid in a water bath in which the water maintains a temperature of 20°C for 24 hours. This
treated HDF board has after 24 hours a swelling of 6% measured in the above-described
manner.

[0077] An HDF board of 4 mm thickness has been treated with 1200 g/m? of a composition
containing 40% binder and 60% water in accordance with the above method. The HDF board
comprises two board layers of 2 mm each and has been treated with the composition on a first
main face and in an interface portion between the first and the second board layer in much the
same way as is shown in figure 8a and 8b. The concentration of binder corresponds to 480 g

binder per m2. The binder is in the form of phenol formaldehyde. The treated HDF board has
been laid in a water bath in which the water maintains a temperature of 20°C for 24 hours. This
treated HDF board has after 24 hours a swelling of 2% measured in the above-described
manner.

[0078] According to a further aspect which is not the subject of the present invention, it is
possible, for certain types of board configurations and board materials, to press compositions
into the board without arranging the board on a draining surface or base. It is especially
possible in the treatment of lower density boards, such as MDF and chipboard, since the
moisture which is supplied to the board in the form of the composition can remain in the board
and the board is allowed to swell. In these cases, the board acts per se as a drain or draining
surface. This is also especially possible in the treatment of boards of greater thickness.

[0079] Such a method for treating a board made of wood fiber such as MDF, chipboard,
particle board, comprises the steps of providing a board, arranging a composition comprising a
binder on a first main face of said board, heat-treating said board and the composition
arranged thereon, and pressing the composition into said board. Excepting the fact that the



DK/EP 2563559 T3

board is not arranged on a draining base but rather acts per se as a drain, the above
description is also applicable to this further aspect. It will be appreciated that the above-
described examples and embodiments should not be regarded as a limiting recital, but should
merely be regarded as examples of possible applications.

[0080] Furthermore, it will also be appreciated in accordance with the present invention that it
is possible to just arrange a composition comprising the binder on a main face which is
arranged to bear against another board in order to join together two board layers to form a
board element. After this, the boards are pressed in the above-described manner.

[0081] Consequently, a number of modifications and variations are possible, so that the scope
of the invention is therefore exclusively defined by the appended claims.
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PATENTIZEKRAWV

1. Fremgangsmade til behandling af en plade {1) af treemateriale, sSsom en HDF-
plade, en MDF-plade, en krydsfindrplade, finér, planker eller forskalling, som omfatter trin-
nene:

at tilvejebringe en plade (1) af trazrnateriale,

at arrangere en sammensatning (8}, der omfatter et bindemiddel {9), pd en farste
hovedflade {2) af pladen {1},

at arrangere pladen (1) p8 en draeningsoverflade (22),

at varmebehandie pladen (1) og sammensastningen (8), som er arrangeret derp8, og

at prasse sammaensaatningen {(8) ind | pladen {1).

2. Fremgangsmade ifoige krav 1, hvor bindemidlet (9) er valgt fra gruppen bestaen-
de af fenolformaldehyd {(PF), melaminformaldehyd {(MF} eller ureaformaldehyd {UF} eller en
konbination af disse.

3. Fremgangsmade ifplge krav 1 eller 2, hvor den tilvejebragte plade {1) af treemate-
riale har en struklur med lommer, hvor trinnet at presse sammensaetningen (8) ind | pla-
den {1} omfatter at presse sammenssetningen {8) ind | lommerne,

4, Fremgangsmade ifsige et hvitket som helst af kravene 1-3, hvor trinnet at presse
sammenseetningen (8) ind i pladen (1) udfores ved at pafere den forste hovedflade (2) et
muekanisk tryk,

5, Fremgangsmade ifelge et hvitket som helst af kravene 1-4, hvor trinnet at presse
sammensaetningen (8) ind { pladen {1) omfatler at presse sammensastningen {8) ind |
mindst én overfladedel af pladen (1),

6. Fremgangsmade ifolge et hvilket som helst af kravene 1-5, hvor trinnet at presse
sammensaetningen {8) ind i pladen {1) omfatter al indprasse sammensaetningan (8) til en
indtraengningsdyhbde, der | det vasentlige er tilsvarende il tykkelsen af pladen {1).

7. Fremgangsmide ifplge et hvitket som helst af kravene 1-8, hvor trinnet at arran-
gere pladen {1) pd en draeningsoverflade {22) omfatter at arrangere pladen pd et stilvaey.

8. Fremgangsmade ifgige et hvilket som helst af kravene 1-7, som ydermere omfat-
ter trinnet at arrangere sammensastningen (8), der omfatter bindingsmidiet (9), ogsd pa
en anden hovedflade (3), der er anbragt modstdende den fgrste hovedflade (2), af pladen
(1)

9. Fremgangsmade ifplge et hvilket som helst af kravene 1-8, som ydermere omfat-
ter trinnene at tlvejebringe en yderligere plade (12) af trasmateriale, 0g al arrangere
sammensastningen (8), der omfatter bindemidiet (9), pd en yderligere hovedflade {3), som
ar adskilt fra den forste hovedfiade (2), af én af pladerne {1}, hvor den yderligere hoved-
flade {3) er baregnet til at vende mod den anden plade (12).

10. Behandiet pladesiement (10} af finér, krydsfinédr eller lavet af trasfiber, sdsom
HOF eller MDF, hvor det behandiede pladeeslement {10) omfatter &t gller flere pladelag (11,
12},
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hvor det behandlede pladeelement {(10) har to hovedfiader {2, 3) og mindst én side-
flade (4, 5, &, 7},

ag hvor det behandlede pladeelement (10} omfatter et bindemidde! {9), som under
en behandlingsproces er blevet presset ind | det behandlede pladeslement {10) gennem en
hovedflade (2) af pladealementet {10}, hvor bindemidiet {8) er heterogent fordelt | mindst
&t af de &t eller flere pladelag {11, 12).

11, Behandiet pladeslement {10) ifgige krav 10, hvor koncantrationen af bindemiddel
{9) er storre | en del {13}, der er lilknyttet den forste hovedfiade (2} af det hehandlede
pladeelament {10), og | en del {13}, som er titknyttet den anden hovedflade (3} af det be-
handlade pladeslement (10), | forhold til koncentrationen af bindemidde! (9) | en midterdel
{14} af det behandiede pladeelement.

12, Behandlet pladeslement (10} ifolge krav 10 eller 11, hvor koncentrationen af
bindemiddel {9) er starre 1 en del {13}, som er titknvitet den forste hovedflade (2, vgien
del {13}, der er tiknyttet en grensefladedel (15) af det behandiede pladeslemeant {(10), i
forhold il koncentrationen af bindemiddel {8) | an del {14), som er tilknytiet en anden
hovedflade (3) af det behandlede pladeelement {10},

13, Behandiet pladeelement ifeige krav 10, hvor koncentrationen af bindemiddel {9)
er stgrre | en del {13}, som er tilknyttet den forste hovedfiade {2} af et forste pladelag
{11}, og i en del {13), der er titknytiet en anden hovedflade {27 af et andet pladelag (13),
savel som | en del {13}, som er tilknyttet en greensefladedel {15), der er definarat af pla-
defagene (11, 123, som gensidigt steder op til hinanden, { forhold til en mellemde! (14},
der er arrangeret mellem delen (13}, som er titknyttet den forste eller anden hovedflade
{2, 27, og delen {13), der er tilknyttet greensefladedelen {(15).

14, Behandlel pladesiemeant {10) ifalge ef hvilket som helst af kravene 10-~13, hvor
det behandlede pladeelement {10) har en forste del (13}, som omfatter et bindemiddel (9},
og en andan del (14} uden bindemiddel (9).

15, Behandlet pladeslement {10) ifolge ot hvilket som helst af kravene 10-13, hvor
det behandlede pladeelement {10) har en farste del {13) og en anden del {14}, hvor kon-
centrationen af bindemiddel (9) | den forste del (13) er sterre end koncentrationen af bin~
demiddel | den anden del {14).

16, Pladeelemeant {10} ifelge et hvilket som helst af kravene 10-15, hvor bindemidiet

{9} er fenolformaldehyd.
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0 Fig.8b
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