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A METHOD OF PRODUCING A BUILDING PANEL 

Field of the invention 
The present disclosure relates to a method of forming a balancing layer 

on a building panel, a semi-finished product and a building panel. 

5 Technical background 
Traditional laminated panels, intended to be used for e.g. flooring or 

furniture components, are generally produced by the following steps: 
- applying a melamine formaldehyde resin impregnated paper as 

balancing layer on one face of a core of a wood fibre based material, for 
10 example, HDF; 

- applying a melamine formaldehyde resin impregnated printed decor 
paper on the other face of the core; 

- applying a melamine formaldehyde resin impregnated transparent 
overlay paper with wear resistant particles, for example, aluminium oxide, on 

15 the decor paper; and 
- curing the resin by applying heat and pressure in a continuous or 

discontinuous press to obtain a laminated product. 
Typical press parameters are 40-60 bar pressure and a temperature of 

160-200X with a pressing time of 8-45 seconds. The surface layer has 
20 generally a thickness of 0.1-0.2 mm, the thickness of the core varies between 

6-12 mm and the balancing layer is about 0.1-0.2 mm thick. 
This production method and product produced by such methods are 

generally referred to as the DPL process and DPL products (Direct Pressure 
Laminate). 

25 Recently, building panels with a wood fibre based surface have been 
developed. Powder comprising wood fibres, a binder, preferably melamine 
formaldehyde resin, aluminium oxide particles and colour pigments are 
scattered on a core of a wood fibre based material such as HDF and pressed 
under heat and pressure in a continuous or discontinuous press to obtain a 

30 product with a paper free and solid surface layer. The press parameters are 
similar to DPL. A higher pressure of 40-80 bar and a pressing time of 15 - 45 
seconds may be used when the surface is formed with deep embossing and a 
thickness of, for example, 0.4 -0.6 mm. The pressing temperature is generally 
150-200°C. Such wood fibre based floors, generally referred to as Wood 
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Fibre Floors (WFF), have considerably better properties than traditional 
laminate floors since a thicker and more impact-resistant and wear-resistant 
surface with deep embossing may be produced in a cost efficient way. 

Both DPL products and panels having a wood fibre based surface have 
5 a balancing layer arranged on the rear face of the core. The balancing layer 

may be a balancing paper or powder-based balancing layer comprising wood 
fibres and a binder. The core with the upper and lower layers is moved into a 
press and pressed under heat and pressure such that the layers are cured 
and attached to the core. 

10 The layers on the front face and the rear face of the core are exposed 
to a first shrinking when the thermosetting resin in the upper and lower layer 
cures during pressing. The balancing layer at the rear face balances the 
tension that is created by the surface layer of the front face and the panel is 
substantially flat with a small convex backward bending when it leaves the 

15 press. Such first shrinking and balancing of the pane! is below referred to as 
"pressing balancing". The second temperature shrinking, when the panels is 
cooled from about 150-200°C to room temperature, is also balanced by the 
balancing layer and the panel is essentially flat. The second balancing is 
below referred to as "cooling balancing". A small convex backward bending is 

20 preferred since this counteracts upward bending of the edges in dry 
conditions when the relative humidity may go down to 20% or lower during 
wintertime. 

A problem is that this essentially flat panel comprises tension forces 
caused by the shrinking of the surface and balancing layers during pressing 

25 and during cooling to room temperature. 
The surface layer and the core will swell in summertime when the 

indoor humidity is high and shrink in wintertime when the indoor humidity is 
low. The panels will shrink and expand and a cupping of the edges may take 
place. The balancing layer is used to counteract such cupping. In the installed 

30 floor, the balancing layer is used to work as a diffusion barrier for moisture 
from the underlying floor, and to minimise the impact of the surrounding 
climate. Consequently, the balancing layer is adapted balance shrinking and 
expansion caused by both pressing, cooling and climate changes. 

It is known that a balancing layer comprising a powder mix of wood 
35 fibres and a thermosetting binder can be used to balance the surface layer. A 

method for producing such a balancing layer is described in 
WO 2012/141647. 
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US 2010/0239820 describes a method of producing a laminated 
decorative plate wherein an unimpregnated decorative layer is applied onto a 
layer of glue arranged on the core. A counteracting layer is arranged on the 
other side of the core, and it is described that neutral paper with solid or liquid 

5 resin as a glue is suitable for the counteracting layer. The counteracting layer 
is adapted to prevent the finished plate from warping or bending as a result of 
influences of temperature and humidity. 

WO 2010/084466 discloses a balancing layer substantially consisting 
of a synthetic material layer, which is free from material sheets. The synthetic 

10 material is provided in liquid form. 

Summary 
It is an object of at least certain embodiments of the present invention 

to provide an improvement or alternative over the above described 
15 techniques and prior art. 

A further object of at least certain embodiments of the present 
invention is to provide a method reducing the cost for providing a building 
panel with a balancing layer. 

A further object of at least certain embodiments of the present 
20 invention is to reduce the amount of thermosetting binder in the balancing 

layer. 
At least some of these and other objects and advantages that will be 

apparent from the description have been achieved by a method of producing 
a building panel. The method comprises: 

25 providing a core, 
applying a balancing layer on a first surface of the core, wherein the 

balancing layer has a first moisture content and comprises a sheet 
impregnated with a thermosetting binder, 

applying a surface layer on a second surface of the core, wherein the 
30 surface layer has a second moisture content and comprises a thermosetting 

binder, 
adjusting the first moisture content of the balancing layer such that the 

first moisture content of the balancing layer is higher than the second 
moisture content of the surface layer prior to curing by applying heat and 

35 pressure, and 
curing the surface layer and the balancing layer by applying heat and 

pressure. 
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By moisture content is meant water present in any form. 
The balancing layer is adapted to counteract shrinking forces formed 

by the surface layer during pressing and cooling such that the building panel 
remains essentially flat in room temperature after pressing. The shrinking 

5 forces formed by the thermosetting binder of the surface layer during pressing 
and curing are balanced or counteracted by the shrinking forced formed by 
the thermosetting binder of the balancing layer during pressing. By arranging 
a balancing layer on the core opposite the surface layer, the shrinking forces 
formed by the thermosetting binder in the surface layer and by the 

10 thermosetting binder in the balancing layer are balanced against each other. 
An advantage of at least embodiments of the invention is that by 

adjusting the moisture content of the balancing layer to be higher than the 
moisture content of the surface layer prior to curing, for example, by applying 
water on the core and/or on the balancing layer, the balancing layer can 

15 balance larger shrinking forces formed by the surface layer during pressing 
and cooling. By increasing the moisture content of the balancing layer prior to 
curing, the amount of thermosetting binder of the balancing layer can be 
reduced. A thinner paper, i.e. a paper having reduced weight per square 
meter, can also be used. The reduced amount of the thermosetting binder of 

20 the balancing layer is compensated by the effects of the higher moisture 
content of the balancing layer. 

Pressing tests show that a suitable moisture content in a balancing 
layer comprising a thermosetting binder such as melamine formaldehyde may 
increase the shrinking forces during curing and cooling and that this may be 

25 used to reduce the amount of the thermosetting binder in the balancing layer 
It is preferred that the moisture content in the thermosetting binder of the 
balancing layer prior to pressing is higher than the general moisture content 
of about 4.5 - 6% that is the case when conventional impregnated paper is 
used as a balancing layer. The moisture content of the balancing layer should 

30 preferably exceed the moisture content of the surface layer. The moisture 
content of the balancing layer preferably exceeds 10% of the total weight of 
the balancing layer. In some application it may be an advantage to use even 
higher moisture contents, for example, exceeding 20%. The moisture content 
is measured prior to pressing. The moisture content in a conventional backing 

35 paper is usually limited by the fact that the papers are stacked on a pallet and 
too high moisture content causes sticking and single paper sheets cannot be 
taken from the pallet. 



5 

The moisture in the balancing layer contributes to the increased 
balancing capacity of the balancing layer in several ways. The moisture in the 
balancing layer facilitates and improves heat transfer from the heated press 
plates into the balancing layer, thus accelerating and/or increasing cross-

5 linking of the thermosetting resin. The moisture content also influences curing 
of the thermosetting resin by increasing or facilitating floating of the 
thermosetting binder, which may result in a higher degree of cross-linking. 
The moisture content of the balancing layer may also influence the core of the 
building panel. The moisture content of the balancing layer may make the 

10 core, for example, a core of a wood-based material, more formabie during 
pressing. A small convex backward bending of the core may be achieved, 
counteracting an upward bending of the edges of the surface layer.The 
method may comprise adjusting the moisture content of the balancing layer 
and/or the surface layer such that the moisture content of the balancing layer 

15 is higher than the moisture content of the surface layer. 
The step of adjusting the first moisture content of the balancing layer 

may comprise applying water or steam to the first surface of the core prior to 
applying the balancing layer. 

The step of adjusting the first moisture content of the balancing layer 
20 comprises applying water or steam to the balancing layer. Adjusting the first 

moisture content of the balancing layer may also be performed by applying 
water or steam to both the first surface of the core and to the balancing layer 
prior to curing by applying heat and pressure. 

The first moisture content of the balancing layer may be about 6-30%, 
25 preferably 8-20% of the total weight of the balancing layer prior to curing. 

The thermosetting binder may be of the same type in the surface layer 
and in the balancing layer. 

The thermosetting binder of the surface layer and/or the balancing 
layer may be melamine formaldehyde resin. The thermosetting binder of the 

30 surface binder and/or the balancing layer may also be urea melamine 
formaldehyde or a combination of urea/melamine formaldehyde. Any other 
amino resin is also possible, such as phenol formaldehyde resin. 

35 
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The sheet impregnated with the thermosetting binder may be a paper 

sheet impregnated with the thermosetting binder. The paper sheet is 
preferably a melamine formaldehyde impregnated paper. 

The surface layer may comprise a decor paper, preferably a resin 
5 impregnated decor paper, more preferably a melamine formaldehyde 

impregnated decor paper. The surface layer may also comprise an overlay 
paper, preferably a resin impregnated overlay paper comprising wear 
resistant particles. 

The surface layer may comprise a layer comprising a thermosetting 
10 binder and at least one pigment. 

The amount of the thermosetting binder in the balancing layer may be 
lower than the amount of the thermosetting binder in the surface layer. 

The core may be wood-based material such as a MDF, HDF, plywood, 
OSB, Wood Plastic Composite (WPC), etc. 

15 According to a second aspect of the invention, a semi-finished product 
for forming a building panel after curing is provided. The semi-finished 
product comprises a core having a first surface and a second surface 
opposite the first surface, a balancing layer arranged on the first surface of 
the core, wherein the balancing layer comprises a sheet impregnated with a 

20 thermosetting binder, a surface layer arranged on the second surface of the 
core, wherein the surface layer comprises a thermosetting binder, wherein a 
first moisture content of the balancing layer is higher than a second moisture 
content of the surface layer prior to curing. 

By curing is meant curing by applying heat and pressure, i.e. reacting 
25 the thermosetting binder to C-stage. 

The second aspect incorporates all the advantages of the fifth aspect 
of the invention, which previously have been discussed in relation to the first 
aspect, whereby the previous discussion is applicable also for the building 
panel. 

30 The thermosetting binder of the balancing layer may be B-stage. 
The balancing layer is adapted to counteract forces formed by the 

surface layer during pressing and cooling such that the building panel 
remains essentially flat in room temperature after pressing and curing. 

The first moisture content of the balancing layer may be about 6-30%, 
35 preferably 8-20%, of the total weight of the balancing layer prior to curing. 



The thermosetting binder may be of the same type in the surface layer 
and in the balancing layer. 

The thermosetting binder of the surface layer and/or the balancing 
layer may be melamine formaldehyde resin. The thermosetting binder of the 
surface binder and/or the balancing layer may also be urea melamine 
formaldehyde or a combination of urea/melamine formaldehyde. 

The sheet impregnated with the thermosetting binder may be a paper 
impregnated with the thermosetting binder, preferably a melamine 
formaldehyde impregnated paper. 

The surface layer may comprises a decor paper, preferably a resin 
impregnated decor paper, more preferably a melamine formaldehyde 
impregnated decor paper. The surface layer may also comprise an overlay 
paper, preferably a resin impregnated paper comprising wear resistant 
particles. 

The surface layer may comprise a layer comprising a thermosetting 
binder and at least one pigment. 

According to third aspect of the invention, a method of producing a 
building panel is provided. The method comprises 

providing a core, 
applying a balancing layer on a first surface of the core, wherein the 

balancing layer has a first moisture content and comprises a B-stage 
thermosetting binder, 

applying a surface layer on a second surface of the core, wherein the 
surface layer has a second moisture content and comprises a B-stage 
thermosetting binder, 

adjusting the first moisture content of the balancing layer such that the 
first moisture content of the balancing layer is higher than the second 
moisture content of the surface layer prior to curing by applying heat and 
pressure, and 

curing the thermosetting binder of the surface layer and the balancing 
layer to C-stage by applying heat and pressure. 

Thermosetting binders may be classified as A-, B-, and C-stage 
according to their extent of reaction compared to the extent of reaction at 
gelation. In an A-stage thermosetting binder, the extent of reaction is less 
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than the extent of reaction at gelation, i.e. uncured. A B-stage thermosetting 
binder is close to the gel point, i.e. semi-cured. A C-stage thermosetting 
binder is well past the gel point, i.e. cured. The A-stage thermosetting binder 
is soluble and fusible. The B-stage thermosetting resin is still fusible but is 

5 barely soluble. The C-stage thermosetting binder is highly crosslinked and 
both infusible insoluble. (Principles of Polymerization, George Odian, 3rd 

edition). 
The B-stage thermosetting binder applied for the balancing layer may 

be reacted to the B-stage in a previous step, such as reacted to the B-stage 
10 in a dried thermosetting resin impregnated paper, or to a powder such as a 

spray-dried thermosetting resin. By a B-stage thermosetting binder is not 
meant a thermosetting binder in liquid form. In the B-stage, reactivity of the 
thermosetting binder remains. In the C-stage, the thermosetting binder has no 
remaining reactivity, or at least almost no reactivity. Thermosetting binders in 

15 the B-stage may have a varying degree of crosslinking, from a low degree of 
crosslinking being close to A-stage, to a high degree of crosslinking being 
close to C-stage. 

The B-stage thermosetting binder of the balancing layer may be 
present in form of, for example, a sheet impregnated with the thermosetting 

20 binder such as a paper sheet impregnated with the thermosetting binder, a 
thermosetting binder applied in powder form. 

The balancing layer is adapted to counteract shrinking forces formed 
by the surface layer during pressing and cooling such that the building panel 
remains essentially flat in room temperature after pressing. The shrinking 

25 forces formed by the thermosetting binder of the surface layer during pressing 
and curing are balanced or counteracted by the shrinking forced formed by 
the thermosetting binder of the balancing layer during pressing. By arranging 
a balancing layer on the core opposite the surface layer, the shrinking forces 
formed by the thermosetting binder in the surface layer and by the 

30 thermosetting binder in the balancing layer are balanced against each other. 
An advantage of at least embodiments of the invention is that by 

adjusting the moisture content of the balancing layer to be higher than the 
moisture content of the surface layer prior to curing, for example, by applying 
water on the core and/or on the balancing layer, the balancing layer can 

35 balance larger shrinking forces formed by the surface layer during pressing 
and cooling. By increasing the moisture content of the balancing layer prior to 
curing, the amount of thermosetting binder of the balancing layer can be 
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reduced, A thinner paper, i.e. a paper having reduced weight per square 
meter, can also be used. The reduced amount of the thermosetting binder of 
the balancing layer is compensated by the effects of the higher moisture 
content of the balancing iayer. 

5 Pressing tests show that a suitable moisture content in a balancing 
layer comprising a thermosetting binder such as melamine formaldehyde may 
increase the shrinking forces during curing and cooling and that this may be 
used to reduce the amount of the thermosetting binder in the balancing layer. 
It is preferred that the moisture content in the thermosetting binder of the 

10 balancing layer prior to pressing is higher than the general moisture content 
of about 6% that is the case when a conventional impregnated paper is used 
as a balancing iayer. The moisture content of the balancing layer should 
preferably exceed the moisture content of the surface layer. The moisture 
content of the balancing layer preferably exceeds 10% of the total weight of 

15 the balancing layer. In some application it may be an advantage to use even 
higher moisture contents, for example, exceeding 20%. The moisture content 
is measured prior to pressing. The moisture content in a conventional backing 
paper is usually limited by the fact that the papers are stacked on a pallet and 
too high moisture content causes sticking and single paper sheets cannot be 

20 taken from the pallet. 
The moisture in the balancing layer contributes to the increased 

balancing capacity of the balancing layer in several ways. The moisture in the 
balancing layer facilitates and improves heat transfer from the heated press 
plates into the balancing layer, thus accelerating and/or increasing cross-

25 linking of the thermosetting resin. The moisture content also influences curing 
of the thermosetting resin by increasing or facilitating floating of the 
thermosetting binder, which may result in a higher degree of cross-linking. 
The moisture content of the balancing layer may also influence the core of the 
building panel. The moisture content of the balancing layer may make the 

30 core, for example, a core of a wood-based material, more formable during 
pressing. A small convex backward bending of the core may be achieved, 
counteracting an upward bending of the edges of the surface layer. 

The step of adjusting the first moisture content of the balancing layer 
may comprise applying a water or steam to the first surface of the core prior 

35 to applying the balancing iayer. 
The step of adjusting the first moisture content of the balancing layer 

may comprise applying a water or steam to the balancing layer. 
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The first moisture content of the balancing layer may be about 6-30%, 
preferably 8-20% of the total weight of the balancing layer prior to curing. 

The thermosetting binder may be of the same type in the surface layer 
and in the balancing layer. 

5 The thermosetting binder of the surface layer and/or the balancing 
layer may be melamine formaldehyde resin. The thermosetting binder of the 
surface binder and/or the balancing layer may also be urea melamine 
formaldehyde or a combination of urea/melamine formaldehyde. Any other 
amino resin is also possible, such as phenol formaldehyde resin. 

10 The balancing layer may comprise a sheet impregnated with the 
thermosetting binder, preferably a paper sheet impregnated with 
thermosetting binder. 

The step of applying the balancing layer may comprise applying the 
thermosetting binder in powder form. 

15 The balancing layer may comprise at least 80 wt% of the thermosetting 
binder, preferably at least 90 wt% of the thermosetting binder. 

The amount of the thermosetting binder in the balancing layer may be 
lower than the amount of the thermosetting binder in the surface layer. 

The surface layer may comprises a decor paper, preferably a resin 
20 impregnated decor paper, more preferably a melamine formaldehyde 

impregnated decor paper. The surface layer may also comprise an overlay 
paper, preferably a resin impregnated paper comprising wear resistant 
particles. 

The surface layer may comprise a layer comprising a thermosetting 
25 binder and at least one pigment. 

Brief description of the drawings 
The present invention will by way of example be described in more 

detail with reference to the appended schematic drawings, which show 
30 embodiments of the present invention. 

Figs. 1a-e illustrates a method of producing a building panel according 
to an embodiment of the present invention. 

Figs. 2a-e illustrates a method of producing a building panel according 
to an embodiment of the present invention. 

35 
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Fig. 3 illustrates a floor panel provided with a mechanical locking 

system. 
Figs. 4a-e illustrates a method of producing a building panel according 

to an embodiment. 
5 

Detailed description 
Figs. 1 a-e illustrates a method of producing a building panel 1 

according to an embodiment of the present invention. The building panel 1 
may be a floor panel, a wall panel, a ceiling panel, a furniture component, etc. 

10 The method comprises providing a core 2. The core 2 is preferably a 
wood-based board such as MDF or HDF. The core 2 may also be a particle 
board, OSB or plywood. The core may also be a Wood Plastic Composite 
(WPC). The core 2 comprises a first surface 3 and a second surface 4 
opposite the first surface 3. The core 2 may be arranged on a conveyor belt 5 

15 conveying the core 2 between the steps described below with reference to 
figs. 1a-e. 

Steam or water is applied, preferably by spraying, on the first surface 3 
of the core 2 by a steam or water application device 17 as shown in fig. 1a. 
10-45 g/m2, preferably 15-30 g/m2, of water may be applied. The water or 

20 steam may be applied as an aqueous solution. The aqueous solution may 
comprise release and wetting agents and catalysts. 

In fig. 1 b, a balancing layer 6 is applied to the first surface 3 of the core 
2. In the embodiment shown in figs. 1a-e, the balancing layer comprises a 
sheet impregnated with a thermosetting binder, such as a paper sheet 

25 impregnated with a thermosetting binder. As an alternative to a paper sheet, a 
glass fibre sheet or non-woven may be provided. 

The thermosetting binder may be an amino resin such as melamine 
formaldehyde, phenol formaldehyde, urea formaldehyde, or a combination 
thereof. The thermosetting binder may be B-stage when applied as the 

30 balancing layer 6, i.e. close to the gel point. 
Alternatively, or as a complement to applying steam or water on the 

first surface 3 of the core 2, steam or water may be applied on the balancing 
layer 6 when arranged on the core 2, as shown in fig. 1 b. 

By applying steam or water on the core 2 and/or on the balancing layer 
35 6, moisture is added to the balancing layer 6 and/or a portion of the core 2 

adjacent the balancing layer 6 such that the moisture content of the balancing 
layer is adjusted. Pressing tests show that a suitable moisture content in the 
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balancing iayer 6 comprising a thermosetting binder such as melamine 
formaldehyde may increase the shrinking forces during curing and cooling 
and that this may be used to reduce the content of the thermosetting binder in 
the balancing layer 6. It is preferred that the moisture content in the 

5 thermosetting binder of the balancing layer 6 prior to pressing is higher than 
the general moisture content of about 4.5 - 6% that is the case when 
conventional impregnated paper is used as a balancing layer. The moisture 
content of the balancing layer 6 should preferably exceed the moisture 
content of the surface layer 12. The moisture content of the balancing layer 6 

10 may be 6-30%, preferably 8-20%, of the total weight of the balancing layer 6. 
In some application it may be an advantage to use even higher moisture 
contents, for example, exceeding 20%. The moisture content is measured 
prior to pressing. 

In order to further adjust the moisture content of the balancing layer 6 
15 prior to pressing, the balancing layer 6 may be heated by, for example, IR or 

hot air to dry the balancing layer 6. The thermosetting binder remains 
essentially in B-stage, 

The core 2 with the balancing layer 6 may be handled. For example, 
the core 2 may be turned such that the balancing layer 6 faces the conveyor 

20 belt 5 as shown in fig. 1c. The core 2 with the balancing layer 6 may be 
stacked on a pallet for intermediate storage, or may be stored and 
transported to another plant. Thereby, the core 2 having the balancing layer 6 
attached thereto may be produced in a different process than the subsequent 
application of the surface layer, and at a different location. 

25 A surface layer 12 is applied to the second surface 4 of the core 2 as 
shown in fig. 1d. The surface layer 12 may be a decor paper 14 such as a 
resin impregnated paper. The resin impregnated paper 14 is preferably a 
melamine or urea formaldehyde impregnated paper. The surface layer 12 
may further comprise an overlay paper 14 as shown in fig. 1d, The surface 

30 layer 12 may be a DPL. The decor paper 13 is arranged directly on the 
second surface 4 of the core 2. The overlay paper 14 is arranged on the 
decor paper 13. The decor paper 13 is preferably impregnated with a resin, 
preferably impregnated with melamine formaldehyde resin. The decor paper 
13 comprises preferably a decorative print. The overlay paper 14 is preferably 

35 also impregnated with a resin, for example, melamine formaldehyde resin. 
The overlay paper 14 comprises preferably wear resistant particles such as 
aluminium oxide. The overlay paper 14 is preferably transparent 
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Alternatively, the surface layer 12 may be a wood fibre based powder 

comprising wood fibres, a thermosetting resin and wear resistant particles. !t 
is also contemplated that the surface layer 12 may be of any other type, for 
example a veneer layer, or a combination of a decor paper and a wood fibre 

5 based surface. 
The surface layer 12 may also be a layer of a thermosetting binder 

such as melamine formaldehyde or urea formaldehyde. The layer may consist 
essentially of the thermosetting binder but may also comprise decorative 
elements such as pigments and wear resistant particles such as aluminium 

10 oxide. The surface layer 12 comprises in this embodiment no paper. 
In a preferred embodiment, the binder of the balancing layer 6 and the 

binder of the surface layer 12 is of the same type. Preferably, melamine 
formaldehyde resin is used both in the surface layer 12 and in the balancing 
layer 6. 

15 A semi-finished product as shown in fig, 1d is thereby obtained. The 
semi-finished product comprises the core 2 having the balancing iayer 6 and 
the surface layer 12 arranged thereon. The balancing layer 6 comprises a 
sheet impregnated with the thermosetting binder. The moisture content of the 
balancing layer 6 is higher than the moisture content of the surface layer 12 

20 as measured prior to curing. 
The moisture content of the balancing layer 6 prior to curing may be 

about 6-30%, preferably 8-20%, of the total weight of the balancing layer 6 
prior to curing by applying heat and pressure. 

The balancing layer 6 and the surface layer 12 is thereafter cured by 
25 applying heat and pressure in a press. The thermosetting binder of the 

balancing layer 6 and the surface layer 12 is cured to its C stage. By curing 
and pressing the surface layer 12 and the balancing layer 6 to the core 2, the 
surface layer 12 and the balancing layer 6 are adhered to the core 2. 
Thereby, a building panel 1 comprising the core 2, the surface layer 12 and 

30 the balancing layer 6 is obtained, which is shown in fig. 1e. 
After pressing, the balancing layer 6 balances the tension created by 

the surface layer 12 during curing such that the building panel 1 remains 
essentially flat after pressing and cooling ("pressing balancing" and "cooling 
balancing"). By essentially flat is meant a cupping less than 2 mm/m. A small 

35 convex backward bending being less than 2 mm/m is preferred. The 
thermosetting binder of the balancing layer 6 balances forces created by the 
thermosetting binder of the surface layer 12. By applying water on the core 2 
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and/or on the balancing layer 6, the balancing layer 6 may balance larger 
shrinking forces formed by the surface layer 12 during pressing and cooling. 
Thereby, the amount of the thermosetting binder of the balancing layer 6 can 
be reduced. As an example, the amount of the thermosetting binder in the 

5 balancing layer 6 may about 75% of the amount of the thermosetting binder in 
the surface layer. 

Figs. 2a-e illustrates a method of producing a building panel 1 
according to an embodiment of the present invention. The building panel 1 
may be a floor panel, a wall panel, a ceiling panel, a furniture component, etc. 

10 The method comprises providing a core 2. The core 2 is preferably a 
wood-based board such as MDF or HDF. The core 2 may also be a particle 
board, OSB or plywood. The core may also be a Wood Plastic Composite 
(WPC). The core 2 comprises a first surface 3 and a second surface 4 
opposite the first surface 3. The core 2 may be arranged on a conveyor belt 5 

15 conveying the core 2 between the steps described below with reference to fig. 
2a-e. 

Steam or water is applied, preferably by spraying, on the first surface 3 
of the core 2 by a steam or water application device 17 as shown in fig. 2a, 
10-45 g/m2, preferably 15-30 g/m2, of water may be applied. The water or 

20 steam may be applied as an aqueous solution. The aqueous solution may 
comprise release and wetting agents and catalysts. 

In fig. 2b, a balancing layer 6 is applied to the first surface 3 of the core 
2. The balancing layer comprises a B-stage thermosetting binder. The 
thermosetting binder may be an amino resin such as melamine formaldehyde, 

25 phenol formaldehyde, urea formaldehyde, or a combination thereof. The 
thermosetting binder may have reacted to the B-stage in a previous step, 
such as in a dried resin impregnated paper, or as in spray-dried thermosetting 
binder. 

The balancing layers comprising the B-stage thermosetting binder 
30 may be applied as a sheet impregnated with the thermosetting binder, for 

example, a paper sheet, as described above with reference to figs. 1a-e. The 
B-staged thermosetting binder may also be applied in powder form for 
forming the balancing layer 6, as shown in figs. 2a-e 

!n fig. 2b, a B-stage thermosetting binder is applied in powder form on 
35 the first surface 3 of the core 2 for forming a balancing layer 6. The 

thermosetting binder is preferably melamine formaldehyde resin in dry 
powder form, such as spray dried melamine formaldehyde resin. Additives 
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such as wetting agents, release agents, catalyst, may be added to the 
thermosetting binder. The thermosetting powder 7 preferably has an average 
particle size of in the range of about 50 -150 microns. 

The thermosetting powder 7 is preferably scattered on the first surface 
5 3 of the core 2 by a scattering unit 8. The thermosetting binder in powder form 

is applied on the first surface 3 of the core 2 such as a layer forming a 
balancing layer 6 is formed. The scattered layer comprises preferably 50 -
150 g/m2, such as 50-100 g/m2, of spray dried thermosetting binder such as 
spray dried melamine formaldehyde particles. The scattered layer preferably 

10 corresponds to a thickness of about 0.1 - 0.5 mm of powder or about 0.1-0,2 
mm of a pressed and cured thermosetting binder layer such as a melamine 
formaldehyde layer, 

Since water or steam has been applied to the first side 3 of the core 2 
prior to applying the thermosetting binder, the thermosetting binder gets tacky 

15 and sticks together such that a layer of the thermosetting binder is formed 
and such that the layer of the thermosetting binder adheres to the core 
Thereby, it is possible to handle the core without the thermosetting binder 
falling off the core. 

Alternatively, or as a complement to applying steam or water on the 
20 first surface 3 of the core 2, steam or water may be applied on the balancing 

layer 6 when arranged on the core 2, as shown in fig. 2b. 
By applying steam or water on the core 2 and/or on the balancing layer 

6, moisture is added to the balancing layer 6 and/or a portion of the core 2 
adjacent the balancing layer 6 such that the moisture content of the balancing 

25 layer is adjusted. Pressing tests show that a suitable moisture content in the 
balancing layer 6 comprising a thermosetting binder such as melamine 
formaldehyde may increase the shrinking forces during curing and cooling 
and that this may be used to reduce the content of the thermosetting binder in 
the balancing layer 6. It is preferred that the moisture content in the 

30 thermosetting binder of the balancing layer 6 prior to pressing is higher than 
the general moisture content of about 4.5 - 6% that is the case when 
conventiona impregnated paper is used as a balancing layer. The moisture 
content of the balancing layer 6 should preferably exceed the moisture 
content of the surface layer 12. The moisture content of the balancing layer 6 

35 may be 6-30%, more preferably 8-20%, of the total weight of the balancing 
layer 6. In some application it may be an advantage to use even higher 
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moisture contents for example exceeding 20%. The moisture content is 
measured prior to pressing. 

In order to further adjust the moisture content of the balancing layer 6 
prior to pressing, the balancing layer 6 may be heated by for example IR or 

5 hot air to dry the balancing iayer 6. The balancing layer 6 remains essentially 
in B-stage, or at least not completely in C-stage. 

The core 2 with the balancing layer 6 may be handled, for example, 
turned such that the balancing layer 6 faces the conveyor belt 5 as shown in 
fig. 2c. The core 2 with the balancing layer 6 may be stacked on a pallet for 

10 intermediate storage, or may be stored and transported to another plant. 
Thereby, the core 2 having the balancing layer 6 attached thereto may be 
produced in a different process than the subsequent application of the surface 
layer, and at a different location. 

When the semi-finished product has been turned, a surface layer 12 is 
15 applied to the second surface 4 of the core 2 as shown in fig. 2d. The surface 

layer 12 may be a decor paper 14 such as a resin impregnated paper. The 
resin impregnated paper 14 is preferably a melamine or urea formaldehyde 
impregnated paper. In the embodiment shown in fig. 2d, the surface layer 12 
further comprises an overlay paper 14. The surface layer 12 may be a DPL. 

20 The decor paper 13 is arranged directly on the second surface 4 of the core 
2. The overlay paper 14 is arranged on the decor paper 13. The decor paper 
13 is preferably impregnated with a resin, preferably impregnated with 
melamine formaldehyde resin. The decor paper 13 comprises preferably a 
decorative print. The overlay paper 14 is preferably also impregnated with a 

25 resin, for example, melamine formaldehyde resin, The overlay paper 14 
comprises preferably wear resistant particles such as aluminium oxide. The 
overlay paper 14 is preferably transparent. 

Alternatively, the surface layer 12 may be a wood fibre based powder 
comprising wood fibres, a thermosetting resin and wear resistant particles. It 

30 is also contemplated that the surface layer 12 may be of any other type, for 
example a veneer layer, or a combination of a decor paper and a wood fibre 
based surface. 

The surface layer 12 may also be a layer of a thermosetting binder 
such as melamine formaldehyde or urea formaldehyde The layer may consist 

35 essentially of the thermosetting binder. A layer consisting essentially of the 
thermosetting binder may also include decorative elements, such as 
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pigments, and wear resistant particles, such as aluminium oxide. The surface 
layer 12 comprises, in this embodiment, no paper. 

In a preferred embodiment, the binder of the balancing layer 6 and the 
binder of the surface layer 12 is of the same type. Preferably, melamine 

5 formaldehyde resin is used both in the surface layer 12 and in the balancing 
layer 6. 

A semi-finished product as shown in fig. 2d is thereby obtained. The 
semi-finished product comprises the core 2 having the balancing layer 6 and 
the surface layer 12 arranged thereon. The balancing layer 6 comprises a 

10 sheet impregnated with the thermosetting binder. The moisture content of the 
balancing layer 6 is higher than the moisture content of the surface iayer 12 
as measured prior to curing. 

The moisture content of the balancing layer 6 prior to curing by 
applying heat and pressure is preferably be 6-30%, more preferably 8-20%, of 

15 the total weight of the balancing layer 6. 
The balancing layer 6 and the surface layer 12 is thereafter cured by 

applying heat and pressure in a press. The thermosetting binder of the 
balancing layer 6 and the surface iayer 12 is cured to its C stage. By curing 
and pressing the surface layer 12 and the balancing layer 6 to the core 2, the 

20 surface layer 12 and the balancing layer 6 are adhered to the core 2. 
Thereby, a building panel 1 comprising the core 2, the surface layer 12 and 
the balancing layer 6 is obtained, which is shown in fig. 2e. 

After pressing, the balancing layer 6 balances the tension created by 
the surface layer 12 during curing such that the building panel 1 remains 

25 essentially flat after pressing and cooling ("pressing balancing" and "cooling 
balancing"). By essentially flat is meant a cupping less than 2 mm/m. A small 
convex backward bending being less than 2 mm/m is preferred. The 
thermosetting binder of the balancing layer 6 balances forces created by the 
thermosetting binder of the surface layer 12. By applying water on the core 2 

30 and/or on the balancing layer 6, the balancing layer 6 may balance larger 
shrinking forces formed by the surface layer 12 during pressing and cooling. 
Thereby, the amount of the thermosetting binder of the balancing layer 6 can 
be reduced. 

The balancing layer 6 described above with reference to figs. 2a-e 
35 comprises at least 80% by weight of the thermosetting binder, preferably at 

least 90% by weight of the thermosetting binder. In addition to the 
thermosetting binder, the balancing layer 6 may comprise various additives. 
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The balancing layer 6 is in this embodiment paper free, i.e. comprises no 
paper. In a preferred embodiment, the balancing layer 6 comprises only the 
thermosetting binder and optional additives. The balancing layer may consist 
of, or essentially consist of, the thermosetting binder. It is also contemplated 

5 that filler particles may be applied to the balancing layer 6, preferably in an 
amount less than 20% by weight of the balancing iayer 6, more preferably in 
an amount less than 10% by weight of the balancing layer 6, Filler particles 
may include wood fibres, aluminium oxide sand or other minerals, etc. The 
filler particles may be scattered onto the layer of the thermosetting binder. 

10 The filler particles may be used to reinforce the balancing layer 6 or to 
facilitate scattering. The filler particles may also be used to increase the 
tension forces that may be formed by the balancing layer 6. 

It is also contemplated that the water or steam may be applied to the 
balancing layer 6 just before pressing. The semi-finished product comprising 

15 the core 2 and the balancing layer 6 as described above with reference to 
figs. 1a-e and 2a-e may be stored and transported. Prior to pressing, water or 
steam is applied to the balancing layer 6 such that the moisture content of the 
balancing layer 6 is higher than the moisture content of the surface iayer 
being applied to the second side 4 of the core 2. The surface layer 12 and the 

20 balancing layer 6 is thereafter cured and attached to the core 2 by applying 
heat and pressure. A building panel 1 is thereby formed, as shown in figs. 1e 
and 2e 

The building panel 1 as described above may be a floor panel, a wall 
panel, a ceiling panel, a furniture component, etc. In the embodiment wherein 

25 the building panel is a floor panel, the floor panel 1' may be provided with a 
mechanical locking system as shown in fig. 3. The floor panel V shown in fig. 
3 is provided with a mechanical locking system for locking the fioor panel 1' to 
adjacent floor panels horizontally and/or vertically. The mechanical locking 
system comprises at a first edge of the floor panel V a tongue groove 26 

30 adapted to receive a tongue 25 of an adjacent floor panel, and a locking strip 
22 provided with a locking element 23 adapted to cooperate with a locking 
groove 24 of an adjacent floor panel and lock the floor panel 1' in a horizontal 
direction to the adjacent floor panel. The mechanical locking system further 
comprises at a second edge a locking groove 24 adapted to receive a locking 

35 element 23 of an adjacent floor panel, and a tongue 25 adapted cooperate 
with a tongue groove 26 of an adjacent floor panel and lock the panel 1' in a 
vertical direction. The mechanical locking system is formed in the core 2 of 
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the floor panel V. Both long side edges and short side edges of the floor 
panel 1' may be provided with a mechanical locking system. Alternatively, 
long side edges of the floor panel V may be provided with the mechanical 
locking system for horizontally and vertically locking, and the short side edges 

5 may be provided with a mechanical locking system for horizontally. The 
mechanical locking system may be of the type disclosed in WO 2007/015669. 
The binder of the balancing layer will during pressing penetrate into the core 
material and reinforce the outer parts of the first surface 3 of the core 2 where 
the locking strip 22 is formed. The high binder content of the balancing layer 6 

10 will increase the locking strengths of the mechanical locking system 
Another embodiment of a method of producing a building panel 1 will 

now be described with reference to figs. 4a-e. The method comprises 
providing a core 2. The core 2 is preferably a wood-based board such as 
MDF or HDF. The core 2 may also be an OSB or plywood. The core 2 

15 comprises a first surface 3 and a second surface 4 opposite the first surface 
3. The core 2 may be arranged on a conveyor belt 5 conveying the core 2 
between the steps described below with reference to fig. 4a-e. 

Fig. 4a illustrates that a thermosetting binder is applied on the first 
surface 3 of the core 3 for forming a balancing layer 6. The thermosetting 

20 binder is applied as a liquid. The thermosetting binder is dissolved in a 
solvent, preferably a water based solvent, thus forming a liquid. The 
thermosetting binder is preferably melamine formaldehyde resin. Additives 
such as wetting and release agents, catalyst may be added to the solvent. 

A layer of the liquid thermosetting binder 7' is applied to the first 
25 surface 3 of the core 2 for forming the balancing layer 6. Thereafter, the layer 

of the thermosetting binder is preferably dried as shown in fig. 4b. A heating 
apparatus 16, preferably an IR heating apparatus or hot air, is provided for 
drying the layer of the thermosetting binder. 

Preferably, several layers of the thermosetting binder are applied to the 
30 first surface 3 of the core 2 for forming the balancing layer 6. Preferably, a 

drying step is provided between application of each layer. 
The layer or layers of the thermosetting binder is adapted to form a 

balancing layer 6 of the building panel 1. 
Drying of the layer or layers of the thermosetting binder is performed at 

35 a temperature wherein the thermosetting binder remains essentially in B-
stage. The object of the heating step is to obtain a layer, which is touch dry 
such that the core with the thermosetting layer can be handled. 
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The core 2 having the thermosetting binder arranged thereon for 

forming the balancing layer 6 forms a semi-finished product, which is shown 
in fig, 4c. The semi-finished product comprises the core 2 and the layer of the 
thermosetting binder for forming the balancing layer 6. In the semi-finished 

5 product, the thermosetting binder remains essentially in B-stage. 
The semi-finished product may be handled as a separate product due 

to the balancing layer being dried and adhered to the core 2. For example, 
the semi-finished may be stacked on a pallet for intermediate storage, or may 
be stored and transported to another plant. Thereby, the core 2 having the 

10 layer of thermosetting binder for forming the balancing layer 6 attached 
thereto may be produced in a different process than the subsequent 
application of the surface layer 12, and at a different location. 

The semi-finished product may also be turned 180° such that the 
balancing layer 6 of the thermosetting binder is directed downwards, for 

15 example, towards the conveyor belt 5 as shown in fig. 4c. 
When the semi-finished product has been turned, a surface layer 12 

may be applied on the second surface 4 of the core 2 as shown in fig, 4d. in 
the shown embodiment, the surface layer 12 comprises a decor paper 13 and 
an overlay paper 14. The surface layer 12 may be a DPL. The decor paper 13 

20 is arranged directly on the second surface 4 of the core 2. The overlay paper 
14 is arranged on the decor paper 13. The decor paper 13 is preferably 
impregnated with a resin, preferably impregnated with melamine 
formaldehyde resin. The decor paper 13 comprises preferably a decorative 
print. The overlay paper 14 is preferably also impregnated with a resin, for 

25 example, melamine formaldehyde resin. The overlay paper 13 comprises 
preferably wear resistant particles such as aluminium oxide. The overlay 
paper 13 is preferably transparent. 

In a preferred embodiment, the binder of the balancing layer 6 and the 
binder of the surface layer 12 is of the same type. Preferably, melamine 

30 formaldehyde resin is used both in the surface layer 12 and in the balancing 
layer 6. 

Alternatively, the surface layer 12 may be a wood fibre based powder 
comprising wood fibres, a thermosetting binder, preferably melamine 
formaldehyde resin, and wear resistant particles, such as aluminium oxide. It 

35 is also contemplated that the surface layer may be of any other type, for 
example, a veneer layer, or a combination of a decor paper and a wood fibre 
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based surface or a combination of a veneer layer and a wood fibre based 
surface. 

The thermosetting binder of the layer for forming the balancing layer 6 
and of the surface layer 12 is thereafter cured by applying heat and pressure 

5 in a press. Thereby, the balancing layer 6 is formed. By curing and pressing 
the surface layer 12 and the balancing layer 6 to the core 2, the surface layer 
12 and the balancing layer 6 are adhered to the core 2. Thereby, a building 
panel 1 having the core 2, the surface layer 12 and the balancing layer 6 is 
formed, which is shown in fig. 5e. 

10 After pressing, the balancing layer 6 balances the tension created by 
the surface layer 12 such that the building panel 1 remains essentially flat 
after pressing and cooling ("pressing balancing" and "cooling balancing"). By 
essentially flat is meant a cupping less than 2 mm/m. A small convex 
backward bending being less than 2 mm/m is preferred. The thermosetting 

15 binder of the balancing layer 6 balances forces created by the thermosetting 
binder of the surface layer 12. By using the same type of binder in the 
balancing layer 6 as in the surface layer 12, the forces created by the binder 
in the surface layer 12 are matched and counteracted by the forces created 
by the binder in the balancing layer 6 on the opposite surface of the core. 

20 In addition to the thermosetting binder, the balancing layer 6 may 
comprise various additives. The balancing layer 6 is in this embodiment paper 
free, i.e. comprises no paper. In a preferred embodiment, the balancing layer 
6 comprises only the thermosetting binder and optional additives. The 
balancing layer may consist of, or essentially consist of, the thermosetting 

25 binder. It is also contemplated that filler particles may be applied to the 
balancing layer 6, preferably in an amount lower than 50% by weight of the 
balancing layer 6, more preferably in an amount lower than 20% by weight of 
the balancing layer 6. Filler particles may include wood fibres, sand, mineral 
particles, aluminium oxide, etc. The filler particles may be scattered onto the 

30 layer of the thermosetting binder such that the balancing layer comprises the 
thermosetting binder and filler particles. Alternatively, the filler particles may 
be mixed with the thermosetting binder in liquid form. If a large amount of 
thermosetting binder is required to balance the surface layer 12, filler particles 
may be included in the balancing layer 6 to obtain necessary tension of the 

35 balancing layer 6. 
The methods result in a building panel 1 comprising a core 2, a surface 

layer 12 and a balancing layer 6 as shown in fig. 1e, fig. 2e and fig. 4e. The 
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core 2 is preferably a wood based board, preferably a wood-based board 
such as MDF or HDF. The core 2 may also be an OSB or plywood. The 
balancing layer 6 is arranged on the first surface 3 of the core 2. The surface 
layer 12 is arranged on the second surface 4 of the core 2, opposite the first 

5 surface 3 of the core 2, The surface layer 12 comprises preferably a decor 
paper 13. The decor paper 13 may be arranged directly on the second 
surface 4 of the core 2. The decor paper 13 is preferably impregnated with 
resin, such as impregnated with melamine formaldehyde resin. An overlay 
paper 14, preferably impregnated with a resin such as melamine 

10 formaldehyde resin and comprising wear resistant particles, may be arranged 
on the decor paper 14. In the embodiment described with reference to figs. 2e 
and 4e, the balancing layer 6 may comprise at least 80 wt% of a 
thermosetting binder, preferably at least 90 wt% of a thermosetting binder. 
The thermosetting binder of the balancing layer 6 is preferably the same as 

15 the thermosetting binder of the surface layer 12, for example, melamine 
formaldehyde resin. 

In alternative embodiments, the surface layer 12 may be a wood fibre 
based powder comprising wood fibres, a thermosetting resin and wear 
resistant particles. The surface layer 12 may also be a layer of a 

20 thermosetting binder such as melamine formaldehyde or urea formaldehyde. 
The surface layer 12 may consist essentially of the thermosetting binder but 
may also comprise decorative elements such as pigments and wear resistant 
particles such as aluminium oxide. The surface layer 12 comprises in this 
embodiment no paper. It is contemplated that there are numerous 

25 modifications of the embodiments described herein, which are still within the 
scope of the invention as defined by the appended claims. 

The balancing layer is referred to as a layer. However, during pressing, 
the thermosetting binder may in some embodiments at least partly 
impregnate the core such that the layer becomes less distinct. Thereby, the 

30 balancing layer may be at least partly integrated into the core. After pressing, 
the balancing layer may at least partly form part of the core. 

It is also contemplated that pre-pressing of the balancing layer may be 
performed prior to curing the balancing layer and the surface layer. During 
pre-pressing step, the balancing layer remains in B-stage, or is at least not 

35 completely in C-stage. Cooling of the balancing layer may be performed after 
the pre-pressing step. 



WO 2014/109697 PCT/SE2014/050015 

23 
Furthermore, it is also contemplated that an overlay paper such as a 

resin impregnated overlay paper may be included in the surface layer and 
that the balancing layer balances both the decor layer and the overlay paper. 

Embodiments may also be defined as: 
5 A method of producing a building comprises providing a core, applying 

a thermosetting binder on a first surface of the core for forming a balancing 
layer, wherein the balancing layer comprises at least 80% by weight of a 
thermosetting binder, preferably at least 90% by weight of a thermosetting 
binder, applying a surface layer on a second surface of the core, wherein the 

10 surface layer comprises a thermosetting binder, and curing the surface layer 
and the balancing layer by applying heat and pressure. 

The balancing layer is adapted to counteract shrinking forces formed 
by the surface layer during pressing and cooling such that the building panel 
remains essentially flat in room temperature after pressing and cooling. 

15 The amount of the thermosetting binder applied on the first surface is 
chosen such that the balancing layer balances shrinking forces formed by the 
surface layer during pressing and cooling. 

Also the chemical composition of the balancing layer, including, for 
example, additives applied to the thermosetting binder, affects properties 

20 such as tension of the balancing layer. 
An advantage of the method is that the balancing layer that consists 

essentially of only a thermosetting resin, counteracts and balances the 
tension created by the surface layer during pressing ("pressing balancing"). 
The balancing layer keeps the building panel essentially flat after pressing. 

25 Thereafter, the balancing layer counteracts and balances temperature 
shrinking of the surface layer when the panel is cooled from the present 
temperature to room temperature ("cooling balancing") such that the building 
panel remains essentially flat. Finally, the balancing layer counteracts and 
balances cupping of the edges of the floor panel due to shrinkage and 

30 expansion caused by changes in temperature and humidity of the indoor 
climate ("climate balancing"). 

By applying essentially only a thermosetting binder as a balancing 
layer, the cost for the balancing layer is reduced, for example, compared to 
using an impregnated paper as a balancing layer. Furthermore, the overall 

35 production of the building panel is simplified by removing the step of 
impregnating a paper for forming a balancing paper layer. The production 



WO 2014/109697 PCT/SE2014/050015 

24 
process is simplified by applying the thermosetting binder directly on the core 
for forming a balancing layer. 

The tension of the balancing layer counteracting shrinking forces 
formed by the surface layer during pressing and cooling may be varied by the 

5 amount of thermosetting resin applied, additives applied, for example, 
additives changing the reactivity of the thermosetting binder, water applied, 
and the type of thermosetting binder. For example, a lower amount of 
thermosetting binder may be compensated by adding an additive, applying 
water, or choosing a thermosetting binder creating larger tension forces such 

10 as melamine formaldehyde resin. 
The balancing layer is referred to as a layer. However, during pressing, 

the thermosetting binder may at least partly impregnate the core such that the 
layer becomes less distinct. Thereby, the balancing layer may be at least 
partly integrated into the core. After pressing, the balancing layer may at least 

15 partly form part of the core. 
The balancing layer may comprise essentially only a thermosetting 

binder. The balancing layer may consist essentially of a thermosetting binder. 
Additives such as, for example, wetting agents, release agents, catalysts etc. 
may be included in the balancing layer that consists essentially of the 

20 thermosetting binder. Catalyst may influence how large tension forces that 
may be formed by the balancing layer adapted to counteract shrinking forces 
of the surface iayer. 

The pressing temperature may exceed 140°C, for example, 140-
210°C. 

25 The amount of the thermosetting binder in the balancing iayer may 
exceed 50 g/m2. The amount of the thermosetting binder in the balancing 
layer may be about 75% of the amount of the thermosetting binder in the 
surface layer. 

The thermosetting binder is preferably an amino resin such as urea 
30 formaldehyde or melamine formaldehyde. 

The thermosetting binder may include pigments. The thermosetting 
binder may include wear resistant particles such as aluminium oxide. 

In one embodiment, the balancing layer consists of, or consists 
essentially of, the thermosetting binder. In this embodiment, the balancing 

35 layer comprises no paper and no wood fibres. However, a balancing layer 
consisting essentially of the thermosetting binder may include additives. 
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The thermosetting binder may be of the same type in the surface layer 
and in the balancing layer. By the expression same type is meant binder 
belong to the same group of resin, such as melamine formaldehyde, urea 
formaldehyde, etc. By using the same type of binder in both the surface layer 

5 and the balancing layer, the balancing layer matches the behaviour of the 
surface layer The balancing layer balances shrinkage and/or expansion of the 
balancing layer by counteracting the movements of the surface layer in a 
similar way when using the same type of thermosetting binder. 

The thermosetting binder of the surface layer may be melamine 
10 formaldehyde resin. Direct Pressure Laminate (DPL) and High Pressure 

Laminate (HPL) are conventionally impregnated with melamine formaldehyde 
resin. 

The thermosetting binder of the surface layer and/or the balancing 
layer may also be urea melamine formaldehyde or a combination of 

15 urea/melamine formaldehyde. 
The thermosetting binder of the balancing layer may be melamine 

formaldehyde resin. A balancing layer comprising melamine formaldehyde 
resin creates greater tension compared to, for example, urea formaldehyde. 
Therefore, a balancing layer comprising melamine formaldehyde can 

20 counteract/balance greater tension formed by the surface layer. 
The surface layer may be arranged directly on the core. The balancing 

layer can balance a surface layer arranged directly on the core. 
The surface layer may comprise a decor paper, preferably a resin 

impregnated decor paper, more preferably a melamine formaldehyde 
25 impregnated decor paper. The decor paper may be arranged directly on the 

core. It has been shown that the balancing layer consisting essentially of a 
thermosetting binder can be used to balance a surface layer of decor paper. 
Thus, a balancing layer consisting essentially of a thermosetting binder can 
be used to balance a DPL. 

30 The surface layer may comprise a layer of a thermosetting binder, 
preferably melamine formaldehyde resin, and at least one pigment. The 
surface may in this embodiment consist essentially of the thermosetting 
binder with optional additives, such as pigments, wear resistant particles, etc. 

The amount of the thermosetting binder in the balancing layer may 
35 essentially correspond to the amount of the thermosetting binder in the 

surface layer. Thereby, balancing of the surface layer is further improved. 
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The amount of the thermosetting binder in the balancing layer may be 
lower than the amount of the thermosetting binder in the surface layer. The 
amount of the thermosetting binder in the balancing layer may, for example, 
be about 80% of the amount of the thermosetting binder in the surface layer. 

5 Thermosetting binder of the balancing layer may be applied in liquid 
form. Thereby, the balancing layer may be applied as a coating to the core. 
The balancing layer may be applied as one or several layers of the 
thermosetting binder. By using a liquid thermosetting binder, no extra off-line 
drying of the binder is necessary, for example, spray drying or drying of an 

10 impregnated paper. 
The method may further comprise drying the thermosetting binder. 

Preferably, the balancing layer remains essentially in B-stage. The balancing 
layer may be applied as several layers of a thermosetting binder, wherein 
each layer preferably is dried before application of a subsequent layer. 

15 The step of applying the thermosetting binder forming the balancing 
layer may comprise applying, preferably by scattering, the thermosetting 
binder in powder form. The thermosetting binder may be a dry powder. By 
applying the thermosetting binder in powder form, the balancing layer may be 
applied in a single step, preferably as a single layer. The thermosetting binder 

20 may be spray dried. 
The method may further comprise applying water or steam, on the first 

surface of the core prior to applying to the thermosetting binder. Alternatively, 
the method may further comprise applying preferably water, or steam, on the 
thermosetting binder. The aqueous solution or steam is used to stabilise the 

25 balancing layer such that the core with the balancing layer can be handled in 
the production line, for example, be turned around. The aqueous solution or 
steam makes the thermosetting binder tacky and thereby the thermosetting 
binder in powder form sticks together. The aqueous solution may comprise 
release and wetting agents and catalysts. The aqueous solution may include 

30 pigments. The thermosetting binder remains essentially in B-stage. 
The moisture content of the balancing layer may be higher than the 

moisture content of the surface layer as measured prior to pressing. The 
moisture content may be 6-30%, such as 8-20%, of the total weight of the 
balancing layer. Water or steam may be applied to the thermosetting binder 

35 
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or to the first surface of the core prior to applying the thermosetting binder in 
order to adjust the moisture content of the balancing layer to be formed. 

Pressing test show that a suitable moisture content in a balancing layer 
comprising a thermosetting binder such as melamine formaldehyde may 

5 increase the shrinking forces during curing and cooling and that this may be 
used to reduce the content of the thermosetting binder in the balancing layer. 
It is preferred that the moisture content in the thermosetting binder of the 
balancing layer prior to pressing is higher than the general moisture content 
of about 6% that is the case when conventional impregnated paper is used as 

10 a balancing layer. The moisture content in liquid or spray dried thermosetting 
binder such as melamine should preferably exceed the moisture content of 
the surface layer. The moisture content should preferably exceed 10% of the 
total weight of the balancing layer. In some application it may be an 
advantage to use even higher moisture contents, for example, exceeding 

15 20%. 
According to another embodiment, a building panel is provided. The 

building panel comprises a core having a first and second surface, a 
balancing layer arranged on the first surface of the core, wherein the 
balancing layer comprises at least 80% by weight of a thermosetting binder, 

20 preferably at least 90% by weight of a thermosetting binder, a surface layer 
arranged on the second surface of the core, wherein the surface layer 
comprises a thermosetting binder. 

The balancing layer is adapted to counteract shrinking forces formed 
by the surface layer during pressing and cooling such that the building panel 

25 remains essentially flat in room temperature after pressing. 
The balancing layer is referred to as a layer. However, during pressing, 

the thermosetting binder may at least partly impregnate the core such that the 
layer becomes less distinct. Thereby, the balancing layer may be at least 
partly integrated into the core. After pressing, the balancing layer may at least 

30 partly form part of the core. 
The thermosetting binder may be of the same type in the surface layer 

and in the balancing layer. 
The thermosetting binder of the surface layer may be melamine 

formaldehyde resin. 
35 The thermosetting binder of the balancing layer may be melamine 

formaldehyde resin. 
The surface layer may be arranged directly on the core. 
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The surface layer may comprise a decor paper, preferably a resiri 
impregnated decor paper, more preferably a melamine formaldehyde 
impregnated decor paper. 

The amount of the thermosetting binder in the balancing layer may 
5 essentially correspond to the amount of the thermosetting binder in the 

surface layer. 
The amount of the thermosetting binder in the balancing layer may be 

lower than to the amount of the thermosetting binder in the surface layer. The 
amount of the thermosetting binder in the balancing layer may for example be 

10 about 80% of the amount of the thermosetting binder in the surface layer. 
The moisture content of the balancing layer may be higher than the 

moisture content of the surface layer as measured prior to pressing. The 
moisture content may be 6-30%, such as 8-20%, of the total weight of the 
balancing layer prior to curing. 

15 The surface layer may comprise a layer of a thermosetting binder and 
at least one pigment. The surface layer may in one embodiment consist of, or 
consist essentially of a thermosetting binder and optional additives. 

According to another embodiment, a semi-finished product is provided. 
The semi-finished product comprises a core having a first surface, and a 

20 balancing layer arranged on the first surface of the core, the balancing layer 
comprising at least 80% by weight of a thermosetting binder, preferably at 
least 90% of a thermosetting binder. 

The semi-finished product is already provided with a balancing layer. A 
surface layer can in a separate process be applied to the semi-finished 

25 product to form a building panel. The semi-finished product may, for example, 
be stored and transported. 

The thermosetting binder may be essentially B-stage. For example, the 
balancing layer may only be dried without curing, or if the thermosetting 
binder is in powder form, liquid or steam may be applied in order to get the 

30 binder tacky and stick the powder together and attach to the core. 
The thermosetting binder may be melamine formaldehyde resin. 
According to another embodiment, a method of producing a building 

panel is provided. The method comprises: providing a core, applying a 
thermosetting binder in a liquid form on a first surface of the core for forming a 

35 
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balancing layer, applying a surface layer on a second surface of the core, 
wherein the surface layer comprises a thermosetting binder, and curing the 
surface layer and the balancing layer by applying heat and pressure. 

The balancing layer is adapted to counteract shrinking forces formed 
5 by the surface layer during pressing and cooling such that the building panel 

remains essentially flat in room temperature after pressing. 
Furthermore, by applying the thermosetting binder as a liquid, no extra 

off-line drying of the binder is necessary, for example, spray drying or drying 
of an impregnated paper. 

10 The balancing layer is referred to as a layer. However, during pressing, 
the thermosetting binder may at least partly impregnate the core such that the 
layer becomes less distinct. Thereby, the balancing layer may be at least 
partly integrated into the core. After pressing, the balancing layer may at least 
partly form part of the core. 

15 The balancing layer may be paper free. 
The method may further comprise drying the thermosetting binder prior 

to applying heat and pressure. 
The method may further comprise applying filler particles on the 

thermosetting binder. The filler particles may be wood fibres, sand, mineral 
20 particles, aluminium oxide, etc. Alternatively, the filler particles may be mixed 

with the thermosetting binder. 
The balancing layer may comprise at least 80% by weight of the 

thermosetting binder, preferably at least 90% by weight of the thermosetting 
binder. 

25 The building panel may be pressed at a temperature of at least 120°C. 
The thermosetting binder may be present with the balancing layer with 

an amount of at least 50 g/m2. 
The thermosetting binder may be of the same type in the surface layer 

and in the balancing layer. 
30 The thermosetting binder of the surface layer and/or the balancing 

layer is melamine formaldehyde resin. The thermosetting binder of the 
surface binder and/or the balancing layer may also be urea melamine 
formaldehyde or a combination of urea/melamine formaldehyde. 

The surface layer may be arranged directly on the core. 
35 The surface layer may comprise a decor paper, preferably a resin 

impregnated decor paper, more preferably a melamine formaldehyde 
impregnated decor paper. 
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The surface layer may comprise a layer of a thermosetting binder and 
at least one pigment. 

The amount of the thermosetting binder in the balancing layer may 
essentially correspond to the amount of the thermosetting binder in the 

5 surface layer. 
The amount of the thermosetting binder in the balancing layer may be 

lower than the amount of the thermosetting binder in the surface layer. 
The moisture content of the balancing layer may be higher than the 

moisture content of the surface layer. 
10 The moisture content may be 6-30%, such as 8-20%, of the total 

weight of the balancing layer prior to curing. 

EXAMPLES 
Example 1: Dry melamine formaldehyde resin 

15 A water solution was sprayed on one surface of a standard HDF board, 
Sonae 9.7 mm. Then 100 g/m2 melamine formaldehyde powder resin - 773 
from BASF - was applied with a scattering device on the wet HDF board. 

The HDF board was then turned upside down and a surface layer 
containing 100 g/m2 melamine formaldehyde resin was applied on the other 

20 side of the board. 
The HDF board containing a clean dry melamine formaldehyde resin 

on one side for forming a balancing layer and on the other side a surface 
layer containing 100 g/m2 melamine, then was put into a press where heat 
and pressure was applied. 

25 Pressing conditions: 
Temperature: 160°C on the upper and under heating plates. 
Pressing time: 20 sec 
Pressure: 40 bar 
During the pressing operation the melamine formaldehyde resins cured 

30 and a laminate board was obtained. 
In order to investigate the cupping behaviour of this product we placed 

the above flooring laminate into different climates. After 3 days in 50% RH 
climate the cupping was + 0.83 mm (convex cupping). After 2 days in 25% 
RH climate the cupping was - 0.07 mm (slightly concave). 

35 
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Example 2: Wet melamine formaldehyde resin 
300 g/m2 wet melamine formaldehyde resin with a solid content of 

50% was applied with a roller device one surface of a standard HDF board, 
5 Sonae 9.7 mm, and then dried in an oven so the surface was dry which gives 

the possibility to turn the HDF board upside down. A surface layer containing 
300 g/m2 melamine formaldehyde resin was applied on the other side of the 
board. 

The HDF board containing a wet melamine resin on one side for 
10 forming a balancing layer and on the other side a surface layer containing 300 

g/m2 melamine resin was then put into a press where heat and pressure was 
applied. 

Pressing conditions: 
Temperature: 170°C on the upper and under heating plates. 

15 Pressing time: 30 sec 
Pressure: 40 bar 
During the pressing operation the melamine formaldehyde resins cured 

and a laminate board was obtained. 
In order to investigate the cupping behaviour of this product we placed 

20 the above flooring laminate into different climates. After 3 days in 50% RH 
climate the cupping was - 0.7 mm (concave cupping). After 16 days in 25% 
RH climate the cupping was - 0.47 mm (concave cupping). 

Example 3: Water 
25 In order to investigate the influence of water, water was added to a top 

surface layer. A top surface layer containing 100 g/m2 melamine 
formaldehyde resin was applied on a surface of a standard HDF board, 
Sonae 9.7 mm. On top of this a layer 15 g/m2 of water was applied with a 
spraying device. On the opposite surface of the board a surface layer 

30 containing 100 g/m2 melamine was applied. 
The board was then put into a press where heat and pressure was 

applied. 
Pressing conditions: 
Temperature: 170°C on the upper and under heating plates. 

35 Pressing time: 30 sec 
Pressure: 40 bar 
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During the pressing operation the melamine formaldehyde resins cured 

and a laminate board was obtained. 
In order to investigate the cupping behaviour of this product we placed 

the above board into different climates. After 3 days in 50% RH climate the 
5 cupping was - 1.33 mm (concave cupping). After 3 days in 25% RH Climate 

the cupping was - 2.11 mm (concave cupping). 
The above trial was repeated with higher water amounts added on a 

top surface of a HDF board, in increased steps: 
30 g/m2 of water applied was applied on the HDF board giving the 

10 following cupping: 
After 3 days in 50% RH climate the cupping was - 1.64 mm (concave 

cupping). After 3 days in 25% RH Climate the cupping was - 2.51 mm 
(concave cupping). 

45 g/m2 of water applied giving the following cupping: 
15 After 3 days in 50% RH climate the cupping was - 3.17 mm (concave 

cupping). After 3 days in 25% RH Climate the cupping was - 4.30 mm 
(concave cupping). 

60 g/m2 giving the following cupping: 
After 3 days in 50% RH climate the cupping was - 3.24 mm (concave 

20 cupping). After 3 days in 25% RH Climate the cupping was - 4.55 mm 
(concave cupping). 

As can be seen in the above examples, the more water added, the 
more concave cupping is created on the side where water is added, i.e. in this 
example on the top surface. 

25 
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Example 4: Water 
Five different examples were tested. The examples had the following 

build-up: 
5 

A 
(reference) 

B C D E 

Overlay MF 
impregnated 
overlay 
paper 

MF 
impregnated 
overlay 
paper 

MF 
impregnated 
overlay 
paper 

MF 
impregnated 
overlay 
paper 

MF 
impregnated 
overlay 
paper 

Decor 
layer 

MF 
impregnated 
decor paper 

MF 
impregnated 
decor paper 

MF 
impregnated 
decor paper 

MF 
impregnated 
decor paper 

MF 
impregnated 
decor paper 

Core HDF HDF HDF HDF HDF 

Water 
applied on 
core 
(g/m2) 

0 15 0 15 15 

Water 
applied on 
balancing 
layer 
(g/m2) 

0 0 15 
15 

15 

Balancing 
layer 

MF 
impregnated 
backing 
paper 

MF 
impregnated 
backing 
paper 

MF 
impregnated 
backing 
paper 

MF 
impregnated 
backing 
paper 

MF 
impregnated 
overlay 
jjaper 

MF= melamine formaldehyde resin. 

10 The water applied also contained about 1 wt% of a catalyst, about 3-6 wt% of 
a release agent, and about 2.5 wt% of a wetting agent. 
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The different layers had the following composition: 

Layer 
Overlay Decor Backing 

Raw paper 
(9?m2), 

73 61 

Treated paper 
(9/m2) 

104 143 173 

MF resin (a/m2) 67* 69 112 

Resin content 
(%) 

75 49 65 

5 * Estimated raw paper 22g/m2 plus 15 g/m2 of AI203 as wear resistant 
particles. 

The core was a 7.6 mm HDF board. 

10 The examples were pressed with the following press conditions: 
Temperature: Oil temperature on upper heating plate 190°C and 

208°C on the lower heating plate. 
Pressing time: 12 sec 
Pressure: 35 bar 

15 
After pressing, the impact of the water applied can be studied by 

comparing the shape of the panels. The counteracting forces formed by the 
melamine formaldehyde resin of the balancing iayer, adapted to counteract 
and balance the tension formed by the melamine formaldehyde resin of the 

20 oppositely arranged overlay and decor layers during curing, increased in the 
following order: 

Example D was more convex in shape than example C, which was 
equal to example B. Example B was more convex in shape than example A 
(reference). Consequently, the higher amount of water applied, the larger 

25 counteracting forces were formed, thus resulting in a more convex shape of 
the panel after pressing and curing. Example E was equal to example A 
(reference) in its convex shape. 

Example E shows that by spraying the balancing layer and the surface 
on the core on which the balancing layer is arranged with water, an overlay 

30 paper can replace a standard backing paper resulting in an equal convex 
shape. In example E, the amount of melamine formaldehyde resin has been 
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reduced from 112 g/m2 to 67 g/m2, corresponding to a reduction of 40%, by 
replacing the standard backing paper with an overlay paper. The paper 
weight has been reduced from 61 g/m2 to approximately 22 g/m2. However, 
the resulting counteracting forces essentially equal a standard backing paper. 

5 
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CLAIMS 

1. A method of producing a building panel (1), the method 
comprising 

5 providing a core (2), 
applying a balancing layer (6) on a first surface (3) of the core (2), 

wherein the balancing layer (6) has a first moisture content and comprises a 
sheet impregnated with a thermosetting binder, 

applying a surface layer (12) on a second surface (4) of the core (2), 
10 wherein the surface iayer (12) has a second moisture content and comprises 

a thermosetting binder, 
adjusting the first moisture content of the balancing layer (6) such that 

the first moisture content of the balancing layer (6) is higher than the second 
moisture content of the surface layer (12) prior to curing by applying heat and 

15 pressure, and 
curing the surface layer (12) and the balancing layer (6) by applying 

heat and pressure. 

2. A method according to claim 1, wherein the step of adjusting the 
20 first moisture content of the balancing layer comprises applying water or 

steam to the first surface (3) of the core (2) prior to applying the balancing 
layer (6). 

3. A method according to claim 1 or 2, wherein the step of 
25 adjusting the first moisture content of the balancing layer comprises applying 

water or steam to the balancing layer (6). 

4. A method according to any one of claims 1 -3, wherein the first 
moisture content of the balancing layer (6) is 6-30%, preferably 8-20 %, of the 

30 total weight of the balancing layer (6) prior to curing by applying heat and 
pressure. 

5. A method according to any one of claims 1 -4, wherein the 
thermosetting binder is of the same type in the surface layer (12) and in the 

35 balancing layer (6) 
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6. A method according to any one of claims 1-5, wherein the 
thermosetting binder of the surface layer (12) and/or the balancing layer (6) is 
melamine formaldehyde resin. 

5 7. A method according to any one of claims 1-6, wherein the sheet 
is a paper sheet. 

8. A method according to any one of claims 1 -7, wherein the 
surface layer (12) comprises a decor paper, preferably a resin impregnated 

10 decor paper, more preferably a melamine formaldehyde impregnated decor 
paper. 

9. A method according to any one of claims 1 -8, wherein the 
surface layer (12) comprises a layer comprising a thermosetting binder and at 

15 least one pigment. 

10. A method according to any one of claims 1 -9, wherein the 
amount of the thermosetting binder in the balancing layer (6) is lower than the 
amount of the thermosetting binder in the surface layer (12). 

20 
11. A semi-finished product adapted to be cured for forming a 

building panel (1), comprising: 
a core (2) having a first surface (3) and a second surface (4) opposite 

the first surface (3), 
25 a balancing layer (6) arranged on the first surface (3) of the core (2), 

wherein the balancing layer (6) comprises a sheet impregnated with a 
thermosetting binder, 

a surface layer (12) arranged on the second surface (4) of the core (2), 
wherein the surface layer (12) comprises a thermosetting binder, 

30 wherein a first moisture content of the balancing layer (6) is higher than 
a second moisture content of the surface layer (12) prior to curing. 

12. The semi-finished product according to claim 11, wherein the 
first moisture content of the balancing layer (6) is 6-30%, preferably 8-20%, of 

35 the total weight of the balancing layer (6) prior to curing. 



WO 2014/109697 PCT/SE2014/050015 

38 
13. A method of producing a building panel (1), the method 

comprising: 
providing a core (2), 
applying a balancing layer (6) on a first surface (3) of the core (2), 

5 wherein the balancing layer (6) has a first moisture content and comprises a 
B-stage thermosetting binder, 

applying a surface layer (12) on a second surface (4) of the core (2), 
wherein the surface layer (12) has a second moisture content and comprises 
a B-stage thermosetting binder, 

10 adjusting the first moisture content of the balancing layer (6) such that 
the first moisture content of the balancing layer (6) is higher than the second 
moisture content of the surface layer (12) prior to curing by applying heat and 
pressure, and 

curing the thermosetting binder of the surface layer (12) and the 
15 balancing layer (6) to C-stage by applying heat and pressure. 

14. A method according to claim 13, wherein the step of adjusting 
the first moisture content of the balancing layer comprises applying water or 
steam to the first surface (3) of the core (2) prior to applying the balancing 

20 layer (6), 

15. A method according to claim 13 or 14, wherein the step of 
adjusting the first moisture content of the balancing layer comprises applying 
water or steam to the balancing layer (6). 

25 
16. A method according to any one of claims 13-15, wherein the first 

moisture content of the balancing layer (6) is 6-30%, preferably 8-20%, of the 
total weight of the balancing layer (6) prior to curing by applying heat and 
pressure. 

30 
17. A method according to any one of claims 13-16, wherein the 

balancing layer (6) comprises a resin impregnated sheet, preferably a resin 
impregnated paper, 

35 18. A method according to any one of claims 13-16, wherein the 
step of applying the balancing layer (6) comprises applying the thermosetting 
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binder in powder form. 

19. A method according to any one of claims 13-18, wherein the 
amount of the thermosetting binder in the balancing layer (6) is lower than the 

5 amount of the thermosetting binder in the surface layer (12). 


