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The present application relates to a coated board of wood 
based material and a method for coating a board of wood 
based material, wherein the board of wood-based material is 
in particular a wall panel or floor panel or is intended for 
producing Such a panel, comprising a front side and a rear 
side, wherein at least the surface of the front side is provided 
with a polymer coating and wherein the polymer coating has 
a hardness gradient, so that the hardness of the polymer layer 
decreases with increasing depth from the Surface. 
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Hardness course of a coating according to the invention 
and of a coating according to prior art 
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COATED BOARD OF WOOD-BASED 
MATERAL 

1. FIELD OF THE INVENTION 

0001. The present invention relates to a coated board of 
wood-based material, in particular for producing a floor, ceil 
ing or wall covering as well as a method for coating aboard of 
wood-based material. 

2. BACKGROUND 

0002. A plurality of covering boards on wood-based mate 
rial are known from the prior art. In the simplest case such a 
board consists of a solid real wood. Suchboards of solidwood 
are however very expensive and as panels it only can be laid 
by well skilled specialists. However, such so-called real wood 
planks provide a highly attractive surface. In order to avoid 
high costs of real wood floorings and to provide the attractive 
Surface of Such floorings at the same time, Veneer covering 
boards have been developed. Veneer are thin sheets, as a rule 
0.3 to 0.8 mm, from a high quality wood which are applied 
with glue to a base material. As a rule, the base materials 
consist of cheaper wood-based materials and are strikingly 
thicker than the veneer layer. A drawback of such coverings is 
the relative sensitive Surface which, for example, can be eas 
ily damaged by means of wetness or by means of mechanical 
action. 

0003. Furthermore, laminate panels for floor or ceiling 
coverings are known from the prior art. In comparison with 
the covering boards mentioned at the beginning, laminate 
panels are relative inexpensive. As a rule, laminate panel 
consists of a 4 to 12 mm thick baseboard of MDF or HDF raw 
material thus of a relative low priced wood-based material 
wherein onto its upper side a paper printed with a décor is 
bonded. As a rule, at the bottom side of the baseboard there is 
situated a so-called counteracting paper which is to counter 
act a distortion of the base board by means of the applied 
décor layer. In order to improve the durability of the de-cor 
layer, a so-called overlay paper is typically applied onto the 
décor layer wherein the overlay paper is impregnated with a 
resin, for example an amino resin, and onto the resin are 
applied very fine abrasion-resistant particles as for example 
aluminium oxide particles. By pressing under application of 
heat and pressure the different layers of the laminate panel are 
joint together and the used resins are cured. Therefore, the 
result is a durable abrasion-resistant decorative surface. 
0004. In order to improve the durability and thus also the 
optical properties of the boards of wood-based material, as 
they are used for example for wall, ceiling or floorpanel, there 
have been recommended several methods for coating and 
materials in the prior art. In principle Such coatings can be 
applied onto any kind of board of wood-based material, 
including the above mentioned real wood panels and laminate 
panels, in order to increase the durability of the surfaces. 
0005 For example, a method for coating of a board of 
wood-based material is known from the WO 2007/042258 
A1, wherein in a single coating step a relative thick protective 
layer of plastic material is applied onto the Surface of aboard. 
The used plastic material thereby is a polymerisation able 
acrylate system which can cure by means of a polymerisation. 
The polymerisation is started by means of radiation so that a 
complete conversion occurs through the thickness of the 
applied layer. 
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0006 Based from these prior art there is the object to 
provide a coated board of wood-based material and also a 
method for coating aboard comprising specific advantageous 
mechanical properties. 
0007. These and other objects will be apparent in the fol 
lowing description or will be recognizable from the person 
skilled in the art and will be solved with a coated board of 
wood-based material according to claim 1 and with a method 
for coating according to claim 9. 
0008. By means of the present inventionabrasion values of 
the highest abrasion grade AC 5 according to prEN 15468 are 
achieved by optical good transparency of the coating and 
furthermore by good brilliance of a printed design applied 
underneath or therein. The surface is characterised by high 
micro scratch resistant (Mar-Resistance) and impact resis 
tance according to grade 33 (prEN 15468). The characteristic 
values for chemical resistance and water vapor resistance, 
castor chair test and case leg test are certain in accordance 
with the prEN 15468. Furthermore, the method allows a 
surface in which additionally to the pressure a deep embossed 
decorative structure for example a brushed wood structure or 
a stone structure can be brought in. The invention is therefore 
particularly suitable for providing of floor panels. 

3. DETAILED DESCRIPTION OF THE 
INVENTION 

0009. The coated board of wood-based material is in par 
ticulara floor, ceiling or wall panel and respectively aboard of 
wood-based material which is provided for further processing 
to a floor, ceiling or wall panel, and comprises a front side and 
a rear side wherein at least the surface of the front side is 
provided with a polymer coating. The term board of wood 
based material is to understand wide and comprises for 
example both boards made of real wood and boards made of 
MDF, HDF, chip boards, composite boards, OSB boards and 
the like. The board of wood-based material can further be 
provided with additional coatings, papers, veneers or the like 
onto their surfaces of front side and/or rear side. Thus, when 
a coating of the surface of the board of wood-based material 
is mentioned, this necessarily means not a direct coating of 
the board of wood-based material, but the same for example 
can be provided with a décor paper, wherein the coating is 
then applied onto the décor paper. According to the invention 
the polymer coating comprises a hardness gradient after cur 
ing so that the hardness of the polymer layer decreases with 
increasing depth viewed from the Surface. That is, the poly 
mer layer has preferably the maximum hardness at its outer 
Surface and has the minimum hardness nearby the boundary 
surface between coating and surface of the board of wood 
based material, with a decreasing course between the both 
eXtremeS. 

0010. Up to now it has always been desired to achieve 
preferably a maximum hardness over the over-all layer thick 
ness. The coating according to the invention deviates from 
this teaching and however Surprisingly results in excellent 
mechanical durability values. An explanation therefore could 
be that by means of a preferably steady decrease of hardness 
there not occur high peaks in the properties of the coating and 
therefore the coating is particularly durable. 
0011. The present invention also relates to a method for 
coating a board of wood-based material, in particular a floor, 
ceiling or wall panel, and respectively to a board of wood 
based material which is processed to a floor panel, wherein in 
a first step a first liquid coating means is applied onto a board 
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of wood-based material and onto the still wet first coating 
means a second liquid coating means is applied, wherein the 
liquid layers penetrate each other according to the physics of 
liquids. The outcome of this is a gradient of the concentration 
of both liquids. While in the outer areas of the total layer 
(upper side respectively lower side of the over-all layer) the 
respective liquid of the original single layers is pre-dominant, 
there exists a concentration gradient of the first liquid and 
respectively of the second liquid to the centre and along to the 
respective other side of the layer. In the ideal case the respec 
tive gradient course corresponds to a straight line. Since in 
case of higher viscous liquids at short mixing times interrup 
tions may occur to the ideal case, one has to assume that the 
effective concentration curves only approximately corre 
spond to straight lines and deviations are possible. When the 
liquids for example are polymerisationable acrylate systems, 
which are different in the double pond rate, so it follows from 
the abovementioned that analog to the concentration gradient 
of the both liquids together, a gradientarises in the number of 
the double bonds from one side to the other side of the layer. 
When now a polymerisation is actuated in Such a layer, for 
example by means of UV radiation, and one assume that 
under inert conditions an almost complete conversion of the 
double bonds occurs so there arise a polymer layer with a 
gradient of the cross-linking points. While the side with high 
double bond concentration is accordingly strong cross 
linked, the other side with the low double bond rate has 
accordingly a lower cross-linking. According to the polymer 
physics the hardness of such a system gives an information of 
the cross-linking density. When, for example, the micro hard 
ness (Martens hardness DIN EN ISO 14577) is measured 
within a layer which is accordingly produced from two poly 
merisation able liquids, there occurs a hardness gradientana 
log to the cross-linking density. The layer can be removed in 
stages for example with a Taber-Abrasion-Test (Taber 
Abraser-Test) according to EN 13329. The curve progression 
of the hardness gradient similarly corresponds to the above 
described concentration gradient of both liquids. In the ideal 
case of the mixing of the liquids straight lines occur. In 
practice, however, there will occur deviations to the straight 
lines. Mathematical it may therefore be expected that the 
function y=f(x) has a progression deviating from a straight 
line (whereiny is the Martens hardness and X is the abrasion 
depth in the layer). 
0012. The described context shall be illustrated to the per 
son skilled in the art with the following example: 
0013 Onto a HDF base board a first layer of 45 g/m is 
rolled on via a roll applicator wherein the coating means of 
the first layer for example consists of 35% from a 1, 6 hex 
anediol diacrylate and of 65% from a polyester acrylate. A 
second layer with a mass of 40 g/m is immediately applied 
thereafter onto this layer wherein the coating means of the 
second layer for example consists of a mixture of 70% poly 
urethane acrylic ester and of 30% dipropylene glycol diacry 
late. Both layers presently include a photoinitiator. The so 
produced liquid over-all layer is subjected to a UV radiation 
under nitrogen atmosphere and the over-all layer is polymer 
ized. The double bond conversion thereby is approximately 
98%. 

0014. In order to analyze the resultant coating, the coating 
has subsequently gradually been removed with the Taber 
Abraser-Test by means of respectively 200 rotations (de 
scribed in the EN 13329). The Martens hardness was respec 
tively measured of each an abrasion step. When one chart in 
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a coordinate system the Martens hardness in N/mm to the 
y-axis and the corresponding abrasion depth in um to the 
X-axis, the outcome of this is approximately a straight line 
with the function y=134.8-1.03x. The coefficient of determi 
nation has been determined with 87.8% which shows a very 
high accuracy of this mathematical correlation for wood 
based materials. 
0015. When coatings according to the invention for 
example are used for a hard-wearing floor covering the layers 
may additionally be provided with abrasion-resistant par 
ticles, such as fine corundum particles. These particles may 
for example be present in one or both coating means in a 
dispersion before the coating process or the particles can be 
spread onto the still wet but already applied coating means in 
a separate process step. 
0016. The person skilled in the art recognizes on the basis 
of the present description of the invention that according to 
the application coating means can be used with other concen 
trations as preferably denoted in the example. Preferably the 
concentration of 1, 6 hexanediol diacrylate can be between 10 
and 60%, more preferably between 20 and 40%; the concen 
tration of polyester acrylate can be between 40 and 90%, 
more preferably between 50 and 80%; the concentration of 
polyurethane acrylic ester can be between 45 and 95%, more 
preferably between 55 and 75% and the concentration of 
dipropylen glycol diacrylate can be between 5 and 55%, more 
preferably between 15 and 35%. The mentioned substances 
shall clarify the principle of layer with hardness gradients 
according to a preferred embodiment. It is self-evident that a 
plurality of further or other polymerisation able substances 
can be used instead of the above mentioned. Polymerisation 
able acrylates are particularly preferred substances for the 
herein described coatings. 
0017. The coating means of the first layer as well as of the 
second layer and maybe of further layers can consist of a 
single polymerise able Substance or of mixtures of Sub 
stances. Particularly preferred suitable substances are poly 
merising able acrylates as in general and here in particular the 
Substances: 1, 6 hexanediol diacrylate, polyester acrylate, 
polyurethane acrylic ester and dipropylen glycol diacrylate. 
Particularly suitable for the first layer is a mixture of 1, 6 
hexanediol diacrylate and polyester acrylate. For the second 
layer is a mixture of polyurethane acrylic ester and dipropylen 
glycol diacrylate particularly Suitable. 
0018. In the coatings means further additives can be 
present Such as flow additives, wetting additives, dyestuffs, 
abrasion-resistant particles and so on. Important therefore is 
that these further components allow the above described 
cross-linking and penetration, respectively, and that a poly 
merisation is still possible. 
0019. By selecting of the coating means for the single 
layer the mentioned substances are preferred, however, the 
person skilled in the art recognizes that it does not depend on 
the use of the denoted substances but substantially on the 
provision of polymerise able coating means. 

4. DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

0020. In the following, a detailed description of exemplary 
embodiments will be given by means of the enclosed dia 
grams and figures. 
0021 FIG. 1 is a schematic illustration of a coating pro 
CeSS; 
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0022 FIG. 2A to 2C are schematic illustrations in which 
the procedure of mixing of two liquid layers is shown: 
0023 FIG. 3 is a diagram, which shows the course of the 
hardness against the depth of the coating: 
0024 FIG. 4 is a diagram, which illustrates the upper and 
lower boundaries of the hardness gradient according to a 
preferred embodiment of the invention; 
0025 FIG. 5 is a diagram, which illustrates the upper and 
lower boundaries of a to more preferred embodiment of the 
invention; and 
0026 FIG. 6 is a diagram, which illustrates the upper and 
lower boundaries of the hardness gradient of a further pre 
ferred embodiment. 
0027. In FIG. 1 a coating plant for coating of boards of 
wood-based material 10 is schematically shown. The boards 
of wood-based material 10, such as boards of solid wood, 
HDF, MDF or chip boards, are guided by means of a roller 
conveyer plant 12 through the different stations of the coating 
plant. In a first coating station 14 a first liquid coating means 
20 is applied in a passage coating onto the boards of wood 
based material 10 by means of a rotating applicator roller 15. 
0028. The applicator roller 15 is provided with coating 
means by means of a Supply device 16. In the second coating 
station 17 a second liquid coating means 21 is applied onto the 
still wet first coating means 20 by means of a further rotating 
applicator roller 18. The applicator roller 18 is provided with 
the second liquid coating means by means of a Supply device 
19. It is self-evident that the applying can also be done with 
any other Suitable applying process. Such as by means of a 
spraying device or a coating blade or the like. Therefore, it is 
only important that the applying of the second layer takes 
place as long as the first layer is still wet enough, so that a 
partial mixing of the two layers can take place. Furthermore, 
it is self-evident that further coating stations can be provided 
after the second coating station 17 in order to apply for 
example a third liquid coating means onto the still wet second 
coating means 21 or also additional stations in order to apply 
abrasion-resistant particles onto and respectively into the wet 
layers. 
0029. After leaving of the coating station 17 the coated 
boards 10 are conveyed to a hardening station 30, where the 
layers are hardened by means of UV radiators 31. On their 
way from the coating station 17 to the hardening station 30 a 
partial mixing of the liquid coating means 20 and 21 occurs, 
which particularly takes place at the boundary surfaces of the 
two coating means. Thereby, naturally the mixing is stronger, 
the closer one is located at the boundary surface of the two 
layers. By curing of the layers in the curing station 30 the 
mixing process is stopped and the once adjusted mixing pro 
portion and therefore the mechanical properties of the pro 
duced coating is set. The extent of the mixing at the boundary 
surfaces—which takes place itself and preferably without 
external mechanical action—depends on the time duration 
which passes between the applying of the second coating 
means 21 onto the still wet first coating means 20 and the 
curing in the curing station30. Furthermore, the mixing of the 
two coating means is also influenced by the respective vis 
cosity of the coating means wherein the general rule is that the 
higher the Viscosity, the lower the mixing per time unit. 
0030 The principle of the mixing of the two applied coat 
ing means can be seen best from the schematically illustration 
of FIG. 2A to 2C. Therefore, FIG. 2A shows the condition of 
the two coating means 20 and 21 applied onto a board of 
wood-based material 10 immediately after applying of the 
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second coating means 21. At that time practically no mixing 
has taken place. In the present case, the coating means 20 and 
21 are polymers, which have respectively different numbers 
of C C carbon double bonds. Therefore, as schematically 
depicted in FIG. 2A, the first coating means 20 has a lower 
number of C-C double bonds than the second coating means 
21. Due to the higher number of C C double bonds in the 
coating means 21, the same will have a higher hardness after 
the curing than the coating means 20 which is provided with 
lower amount of C–C double bonds. 
0031. As the two coating means 20 and 21 are applied wet 
on wet, a mixing of the two layers occurs starting from the 
boundary surface 22 of the two layers, as it is indicated in FIG. 
2B. This means that due to the mixing process in the area 
close to the boundary surface 22 there are more double bonds 
in the underlying layer and accordingly in the area close to the 
boundary surface 22 of the overlying layer there are fewer 
double bonds, as before the mixing. FIG. 2C shows the two 
layers after the mixing has advanced some more and has 
reached a suitable mixing grade. If at this point of time the 
curing of the coating means occurs, for example by means of 
UV radiation, this mixing rate is set, since in the hardened 
layers naturally no mixing can occur any more. 
0032. In the diagram of FIG. 3 the hardness course of a 
coating according to the invention (example with hardness 
gradient) and a coating according to the prior art are plotted. 
The example according to the invention consisted of an 
abraded board of wood-based material provided with a primer 
on which the two different coating means were applied wet on 
wet. The first applied coating means consisted of approxi 
mately 35%. 1, 6 hexanediol diacrylate and approximately 
65% polyester acrylate and was applied with 45 g/m. The 
second coating means which was applied onto the still wet 
first layer consisted of approximately 70% polyurethane 
acrylic ester and approximately 30% dipropylene glycol dia 
crylate and was applied with 40 g/m. After applying of the 
second layer there was a waiting time of 10 seconds in order 
to make it possible for the Viscous liquid materials to mix. 
Afterwards, the two layers were completely hardened 
together. 
0033. The example according to the state of the prior art 
consisted of a conventional coating, wherein multiple thin 
layers of materials were applied separately and wherein 
between the respective applying procedures the pre-applied 
layer was hardened. The lower three layers consisted of a 
mixture of 70% polyester acrylate and 30% 1.6 hexanediol 
diacrylate with an applying intensity of 12 g/m. The two 
upper layers consisted of 70% polyurethane glycol diacrylate 
and 30% dipropylene acrylic ester and the two upper layers 
contained 15% corundum with an average particle size of D 
50 of 25um. 
0034. The test was carried out according to the European 
standard for laminate panels DIN EN 13329 with a Taber 
Abraser-Tester 5151 of Taber Industries. After 200 rotations 
respectively with S-41 abrasive paper the hardness and the 
trace depth of the samples were determined. The determina 
tion of the Martens hardness (registering hardness test under 
test application of a force) was carried out according to DIN 
EN ISO 14577. A “Fischerscope H100” of Helmut Fischer 
GmbH was used as a test apparatus. The following test param 
eters were used: maximal strength: 50/30 mN as well as 
measuring period: 20 seconds. The determination of the trace 
depth was carried out with a mechanic brush analyzer. A 
Perthometer S3P of Perthen was used as a test apparatus. 
0035. During the measurement of the samples it became 
apparent that probably due to the used relative soft materials 
more or less deviations occur in the hardness of a given layer 
depth. Therefore, it is necessary to measure at several points 
in order to get representative data by means of an average 
determination. During the carried out measurements the 
hardness as well as the trace depth was respectively measured 
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after 200 rotations of the abrasive paper at four points. It 0037 Nevertheless it is apparent in the diagram of FIG. 3 
became apparent that in most of the majority of cases four that in the example with hardness gradient there is a nearly 
measurement points provide a sufficient accuracy. It is self- continuous decrease of hardness without great peaks. How 
title that one I g more accurate ever, the comparison example according to the state of the 
y E. more than four measuring points, like eight for prior art does not show Such a continuous progress of the 

example. - hardness, but moreover at a depth of 60 to 80 Lum it has a 
0036. In the below depicted table the individual measured s d point of di ti E. to th Lu 1 initial 
data for the sample of the example according to the invention pronounced point of d1sconunu1ly up to une original 1n 1u1a 
are depicted. The measurement was carried out on the com- hardness. 
pletely cured coating that means the condition in which 0038. The average values of the test sample are depicted in 
respective products would be really used as floor panel. the below-mentioned table 2. 

TABLE 1. 

Example with hardness gradient 

depth measurement 
depth trace in of hardness in Martens hardness N/mm. 

rotation 1 2 3 4 1 2 3 4 1 2 3 4 

3.6 3.8 3.3 34 134.8 118.7 159.O 150.6 
AV 3.5 140.8 
200 2O.O 20.O 20.O 20.0 3.5 3.7 4.3 3.9 139.7 125.2 93.S 112.2 
AV 2O.O 3.9 117.7 
400 2O.O 20.O 20.O 2SO 4.5 SO 4.0 3.9 85.9 69.9 108.9 113.2 
AV 21.3 4.4 84.5 
600 2S.O 2S.O 2SO 3O.O 4.7 4.7 4.3 4.0 80.S 79.6 9SO 106.1 
AV 26.3 4.4 90.3 
800 3O.O 3O.O 3O.O 350 41. 4.1 4.0 4.2 103.8 103.1 109.7 100.3 
AV 31.3 4.1 104.2 
1OOO 40.O 40.0 40.O 45.0 4.7 4.2 39 4-S 78.5 99.3 112.O 87.5 
AV 41.3 4.3 94.3 
1200 SO.O SO.O SO.O SO.O 4.3 S.4 4.2 4.6 93.7 S9.8 98.5 82.6 
AV SO.O 4.6 83.7 
14OO SS.O SS.O 6O.O 6O.O S.4 4.S 4.0 S.O 60.1 85.0 106.7 70.6 
AV 57.5 4.7 80.7 
1600 6O.O 65.O 70.O 70.O 4.7 44 4.3 4.6 47.8 S36 SSS 48.9 
AV 66.3 4.5 51.5 
1800 6S.O 70.O 7S.O 7SO 40 4.S 4.9 S.3 64.5 SO.1 43.7 37.1 
AV 71.3 4.7 48.9 
2OOO 7S.O 80.0 8O.O 7SO 5.8 4.9 6.2 6.O 31.3 43.6 27.3 41.6 
AV 77.5 5.5 36.0 
2200 95.0 105.O 105.0 100.0 4-6 S1 6.1 4.9 51.4 40.8. 28.1 43.7 
AV 101.3 5.2 41.O 

In the above depicted table the column "rotation indicates 
the number of rotations which were carried out with the TABLE 2 

Taber-Abraser-Tester. The column “depth trace' indicates Average values of the example with hardness gradient how many micrometer material of the coating starting from o 
the original Surface was removed at the four measuring points depth Martens hard- Standard deviation of the 
1-4. The column “depth measurement of hardness’ indicates rotation Llm ness N/mm. Martens hardness N/mm. 
how many micrometers the test pin entered into the coating at 3.5 1408 15.4 
the four measuring points 1-4 respectively. In the column 2OO 23.9 117.7 17.0 
“Martens hardness” the hardness is indicated in Newton per 400 25.6 94.5 17.6 
mm for the four measuring points 1-4 respectively. Below o . i. l 
the individual values the respective average value for the four 1OOO 45.8 87.5 12.6 
measuring points is indicated. From the above depicted table 1200 54.6 82.8 14.9 
it is easy to recognize that the Martens hardness decreases the 14OO 62.2 80.7 17.4 

1600 70.8 514 3.2 deeper one penetrate into the completely cured layer. It is also 
t that at 800 and 1000 ll) rotati derat 18OO 76.0 48.9 10.1 apparent una, a al (over-all) rota ions a moderate 2OOO 83.0 35.9 6.8 

rise of the Martens hardness can be noted. This is due to the 2200 106.4 41.O 8.4 
irregular mixing of the two used coating means which in the 
praxis can only fully be avoided. 



US 2010/0098.963 A1 

0039. The values of the comparison test sample according 
to the prior art are shown in the below-mentioned tables 3 and 
4. 

TABLE 3 

Sample according to prior art 

depth measurement 
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0041 wherein: 
0.042 x is the absolute value of the depth in um of the 
coating viewed from the Surface of the coating: 

depth trace IIn of hardness I in Martens hardness IN/mm. 

rotation 1 2 3 4 1 2 3 4 1 2 3 4 

3.1 35 3.1 3.0 180.6 1418 1731, 1924 
AV 3.2 172.O 
200 3O.O 2S.O 2S.O 2SO 42 4.2 3.7 4.7 99.9 99.6 124.5 79.3 
AV 26.3 4.2 100.8 
400 3S.O 3S.O 3SO 3SO 3.7 3.8 4.0 4.1 126.9 117.2 110.1 105.3 
AV 36.0 3.9 114.9 
600 45.O 450 450 45.0 3.7 3.8 4.6 4.8 128.4 1222 832 74.7 
AV 4S.O 4.2 102.1 
800 SO.O SO.O SO.O SO.O 4.O 4.7 4.8 4.0 108.2 80.8 7S.4 110.9 
AV SO.O 4.4 93.8 
1OOO 6O.O 6O.O 6O.O 6O.O 3.5 3.1 4.O 3.6 143.7 1774 108.0 129.9 
AV 6O.O 3.6 139.8 
1200 66.O 70.O 70.O 70.O 3.3 3.4 3.6 3.0 160.7 145.1 13SO 185.1 
AV 68.8 3.3 156.5 
14OO 70.O 7S.O 7S.O 7SO 33 3.0 3.1 3.8 157.7 1916, 178.O. 119.3 
AV 73.8 3.3 181.7 
1600 76.O 800 800 80.0 2.3 2.9 2.6 24 1838 1248. 1479 1744 
AV 78.8 2.6 157.7 
1800 8O.O 85.0 85.0 85.0 3.8 3.0 34 3.1 71.4 112.3 88.6 107.0 
AV 83.8 3.3 94.8 
2OOO 85.O 90.0 85.0 85.0 5.1 3.5 2.6 3.0 40.9 823 146.4 112.6 
AV 86.3 3.6 95.6 
2200 85.O 95.0 90.O 900 3.6 3.0 3.O 2.7 81.2 116.O. 114.S. 137.5 
AV 90.0 3.1 112.3 
24OO 90.0 100.0 100.0 95.0 3.7 S.2 3.1 3.0 77.6 39.7 108.2 111.8 
AV 96.3 3.8 84.3 
2600 100.0 100.O 105.0 100.0 S3 3.3 6.0 3.9 37.8 92.6 42.4 67.7 
AV 101.3 4.4 60.1 

0.043 Y(x) is the absolute value of the hardness in 
TABLE 4 N/mm at a certain depth x; and 

0044 C is the absolute value of the initial hardness in 
Average values of the sample according to the prior art N/mm of the coating at a depth of approximately x-0-5 

depth Martens hard- Standard deviat fth ep cus narg anaar deviation one 0045. Under the “absolute values it is to be understood rotation lm ness N/mm Martens hardness Nimm? 
that in the above formula only the plain numerical value is 

3.2 172.O 18.7 entered that means without the associated measuring unit 
2OO 3O4 100.8 16.0 "um" and “N/mm respectively. If, for example, the initial 
: value of the above example with hardness gradient is 140.8 

2 
800 544 93.8 15.9 N/mm (see table 2), in the above table are inserted only the 
1OOO 63.6 139.8 25.2 absolute values, that means C=140.8. In the same way for x is 
1200 72.1 158.5 18.9 inserted only the absolute values, for example x=3.5. The 
14OO 77.1 169.7 27.3 result of this is, for example, upper and lower boundaries for 
1600 813 157.7 23.1 Y(x=3.5) of 140.1 and 130.3 respectively. At a depth of x=40 
1800 87.1 94.8 16.1 um the result is then, for example, 132.8 for the upper bound 
g . .. s ary and 20.8 for the lower boundary respectively. These upper 

24OO 1000 $4.3 290 and lower boundaries for Y(x) have the measurement unit 
2600 105.7 60.1 21.9 N/mm. Important is that the absolute values, starting from 

the mentioned measurement units “um' and “N/mm’, are 
used in the formula and not starting, for example, from “mm” 

0040. It has turned out experimentally that especially good or “N/m”. It should be clear for the person skilled in the art 
that the above formula is no mathematical formula to the mechanical properties of the complete over-all layer can be 

achieved, if the hardness gradient of the finished over-all 
layer—like it is shown in an exemplary manner in FIG. 
3—esentially corresponds to the following formula: 

description of the hardness gradient itself, but it rather defines 
a range, in which it should run. 
0046. The initial value of hardness of the coating is the 
value in the first few um of the coating. Due to the typically 
used measurement method by means of a test pin which 
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penetrates a few um into the coating, it is difficulty to deter 
mine the hardness for the depth of penetration “Oum'. The 
formulation “substantially' is therefore elected because it is 
difficulty to achieve a perfect uniform mixing of the materials 
so that in reality it can always come to single tiny outliers, 
such as the hardness value of 104.2 Newton/mmata depth of 
42.1 um (see table 2) of the above discussed example with 
hardness gradient. Furthermore, the values very close to the 
surface of the board of wood-based material are generally 
inaccurate, since the residual layer thickness to be measured 
must have a certain minimum thickness in order to allow 
useful measurements. The residual layer thickness for useful 
measurements should therefore beat least 5um, preferably 10 
uM and further preferably at least 20 Lum. With other words, 
the last 20 um of the layer, close to the board of wood-based 
material, must not necessarily follow the above mentioned 
preferred hardness gradient although this is naturally pre 
ferred. 

0047. In a further preferred embodiment the hardness gra 
dient substantially follows the following formula: 

And in another further preferred embodiment it substantially 
follows: 

0048. In the FIGS. 4 to 6 the meaning of the above men 
tioned formulas of hardness gradients are illustrated accord 
ing to examples with hardness gradient. It should be clear that 
the indicated absolute values for hardness and depth are only 
exemplarily. It is self-evident that it is possible to apply over 
all layers with significant larger thicknesses or lower thick 
nesses. Furthermore, the absolute value of hardness certainly 
depends on the used materials and can also be larger or lesser 
than the values of the example with hardness gradient. How 
ever, the order of magnitude of the cited values for the 
example with hardness gradient is most preferred and Suitable 
for the use in a floor panel. 
0049. The person skilled in the art recognizes by means of 
the detailed description of the method according to the inven 
tion how he can achieve a coating of a board of wood-based 
material according to the invention. This means naturally that 
all materials mentioned and named in connection with the 
description of the methods, such as the substances for the 
coating means, can also be used by the coating of the board of 
wood-based material according to the invention. 
0050. The presented method is in particular suitable for 
coating offloorpanels, and respectively for coating of boards 
of wood-based materials which are subsequently further to 
floor panels processed since the advantageously mechanical 
properties of the hardness gradient have here a strong effect. 
In the same way the presented coated board of wood-based 
material is for the same reason preferably a floor panel and 
respectively a coated board of wood-based material, which is 
intended to be further processed to a floor panel. 

1. Coated board of wood-based material, in particular a 
wall, ceiling or floor panel, comprising a front side and a rear 
side, wherein at least the surface of the front side is provided 
with a polymer coating, characterised in that the polymer 
coating has a hardness gradient, so that the hardness of the 
polymer coating Substantially continuously decreases with 
increasing depth viewed from the Surface of the coating. 
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2. Coated board of wood-based material according to claim 
1, characterized in that the hardness gradient Substantially 
corresponds to the following formula: 

wherein: 
X is the absolute value of the depth in um of the coating 

viewed from the surface of the coating: 
Y(x) is the absolute value of the hardness in N/mm at a 

certain depth X; and 
C is the absolute value of the initial hardness in N/mm of 

the coating at a depth of approximately Xs()-5um. 
3. Coated board of wood-based material according to claim 

1, characterized in that the hardness gradient Substantially 
corresponds to the following formula: 

wherein: 
X is the absolute value of the depth in um of the coating 

viewed from the surface of the coating: 
Y(x) is the absolute value of the hardness in N/mm at a 

certain depth X; and 
C is the absolute value of the initial hardness in N/mm of 

the coating at a depth of approximately Xs()-5um. 
4. Coated board of wood-based material according to claim 

1, characterized in that the hardness gradient Substantially 
corresponds to the following formula: 

wherein: 
X is the absolute value of the depth in um of the coating 

viewed from the surface of the coating; 
Y(x) is the absolute value of the hardness in N/mm at a 

certain depth X; and 
C is the absolute value of the initial hardness in N/mm of 

the coating at a depth of approximately Xs()-5um. 
5. Coated board of wood-based material according to claim 

1, characterised in that the board is a chip board, MDF board, 
HDF board, OSB board or real wood board. 

6. Coated board of wood-based material according to claim 
1, characterised in that the polymer coating consists of poly 
mers which are curable by means of radiation. 

7. Coated board of wood-based material according to claim 
1, characterised in that the polymer coating has a initial Mar 
tens hardness at a depth of approximately 0-5 um from 120 
N/mm to 250 N/mm measured according to DIN ISO 
14577. 

8. Coated board of wood-based material according to claim 
1, characterised in that the polymer coating has a initial Mar 
tens hardness at a depth of approximately 0-5 um from 130 
N/mm to 200 N/mm measured according to DIN ISO 
14577. 

9. Method for coating a board of wood-based material, 
comprising the following steps: 

a) providing a board of wood-based material; 
b) applying a first liquid coating means; 
c) applying at least a second liquid coating means onto the 

still wet first coating means, so that a partial mixture of 
the coating means take place; 

d) curing of the applied coating means by means of radia 
tion wherein the coating means are selected so that the 
cured resultant coating has a hardness gradient wherein 
the hardness of the coating decreases with increasing 
depth viewed from the surface of the resultant coating. 

10. Method for coating a board of wood-based material 
according to claim 9, characterised in that prior to step d) 
further coating means are applied onto the still wet pre-ap 
plied coating means. 
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11. Method for coating a board of wood-based material 
according to claim 9, characterised in that the hardness gra 
dient substantially corresponds to the following formula: 

wherein: 
X is the absolute value of the depth in um of the coating 

viewed from the surface of the coating: 
Y(x) is the absolute value of the hardness in N/mm at a 

certain depth X; and 
C is the absolute value of the initial hardness in N/mm of 

the coating at a depth of approximately Xs(0-5 um. 
12. Method for coating a board of wood-based material 

according to claim 9, characterised in that the hardness gra 
dient substantially corresponds to the following formula: 

wherein: 
X is the absolute value of the depth in um of the coating 

viewed from the surface of the coating: 
Y(x) is the absolute value of the hardness in N/mm at a 

certain depth X; and 
C is the absolute value of the initial hardness in N/mm of 

the coating at a depth of approximately Xs(0-5 um. 
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13. Method for coating a board of wood-based material 
according to claim 9, characterised in that the hardness gra 
dient substantially corresponds to the following formula: 

wherein: 
X is the absolute value of the depth in um of the coating 

viewed from the surface of the coating: 
Y(x) is the absolute value of the hardness in N/mm at a 

certain depth X; and 
C is the absolute value of the initial hardness in N/mm of 

the coating at a depth of approximately Xs()-5um. 
14. Method for coating a board of wood-based material 

according to claim 9, characterised in that the first and the 
second layers are polymer layers, wherein the second poly 
mer layer comprises more C–C double bonds than the first 
polymer layer. 

15. Board of wood-based material coated by means of a 
method according to claim 9. 

16. Using a coated board of wood-based material accord 
ing to claim 1 as wall, ceiling or floor panel. 

c c c c c 


