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A process for the manufacturing of surface elements. "

The present invention relates to a process for the manufacture of decorative

surface elements with a surface structure matching the decor of the upper surface.

Products coated with simulated versions of materials such as wood and marble are
frequent today. They are foremost used where a less expensive material is desired,
but also where resistance towards abrasion, indentation and different chemicals
and moisture is required. As an example of such products floors, floor beadings,

table tops, work tops and wall panels can be mentioned.

As an example of an existing product can be mentioned the thermosetting laminate
which mostly consists of a number of base sheets with a decor sheet placed closest
to the surface. The decor sheet can be provided with a desired decor or pattern.
Frequently used patterns usually represent the image of different kinds of wood or
minerals such as marble or granite. The surface of the laminate can, at the
laminating procedure, be provided with a structure, which will make the decor
more realistic. Press plates with structure or structure foils are here frequently
used during the pressing of the laminate. A negative reproduction of the structure

In the press plate or the foil will be embossed into the laminate surface during the

laminating procedure.

The structure suitably represents features characteristic for the pattern the decor
represents. The structure can be made coarse to simulate for example rough planed
stone, or smooth with randomly placed pits and micro cracks to simulate polished

marble. When the surface of wood is simulated the surface is provided with

randomly placed thin oblong indentations which imitate pores.

It has for a long time been a great need to be able to manufacture simulated
materials where a lacquer is used as a top coat on a decor. The only way, so far, to

achieve a surface structure in lacquer is casting or abrasive moulding which both

are time consuming and expensive processes.
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According to the present invention the above mentioned needs have been met and
a surface element with a decorative surface with a surface structure has been
achieved. The invention relates to a process for the manufacture of a decorative
surface element. The element comprises a base layer, a decor and a wear layer of a
UV or electron beam curing lacquer. The invention is characterised in that one or
more structured surfaces forming embossing surfaces of or more rollers or moulds
are positioned on top of the decorative lacquered surface, possibly after having
cured the lacquer to a desired viscosity, and are continuously or discontinuously
pressed on to this. The lacquer will hereby be provided with a surface structure
which enhances the decorative effect of the decor. The wear layer is then
completely cured. The lacquer preferably consists of a UV-curing or electron
beam curing acrylic or maleimide lacquer. The wear layer is preferably applied in

several steps with intermediate partial curing. The wear layer preferably also
includes hard particles with an average particle size in the range S0nm - 150pm.

The base layer may suitably consist of a particle board or a fibre board but may
also be made of a material which mainly consist of a polymer such as
polyurethane.

In order to make the structuring process run smoother, the surface element
preferably contains a layer which is elastic at least before the complete curing.
The elastic layer is selected from the group consisting of; the base layer, a primer
layer, the decor layer and the wear layer.

The structuring process will most often result in undesirable raised sections in
the surface. These sections can be planed out by pressing one or more glazing
rollers towards the surface structured wear layer before the complete curing stage.

The structured rollers are preferably heated to a surface temperature above
40°C, preferably in the range 50°C - 150°C. This will minimise the risk for
forming of cracks. The glazing rollers are preferably also heated to a surface

temperature above 30°C, preferably in the range 35°C - 100°C for the same

rcason.

According to an alternative embodiment of the invention the structuring is
achieved by means of a mould. The structured surface of the mould is heated to a

surface temperature above 40°C, preferably in the range 50°C - 150°C. The
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pressure exercised by the structured mould surface is 50 - 200 Bar, preferably 65 -
100 Bar.

The glazing process will result in a surface which is easier to clean. It is also
possible to achieve such a surface by applying a thin top coat on top of the
structured wear layer. Such a thin top coat may of course be applied on top of the
structured wear layer after the glazing stage as well. A thin top coat may
advantageously also be applied on top of the structured wear-layer before the
glazing stage. The top coat is then partially cured before the glazing. The top coat
1s suitably comprised of acrylic, epoxy or maleimide lacquer and does possibly
have an additive in the form of hard particles with an average particle size in the

range S0nm - 10pm.

Each structured roller is provided with a counter stay roller between which the
surface element is passed. Each glazing roller is preferably also provided with a
counter stay roller between which the surface element is passed. The surface
element has a thickness T and the distance between each structured roller and
corresponding counter stay is preferably set in the range T minus 0.5mm to
1.2mm, preferably 0.7mm - 0.9mm. The pressure between each structured roller
and its corresponding counter stay is then 50 - 200 Bar, preferably 65 - 100 Bar.
The surface element has a thickness T and that the distance between each
glazing roller and corresponding counter stay is set in the range T minus 0.7mm -
I.2mm, preferably 0.7mm - 0.9mm. The pressure between each glazing roller and

its corresponding counter stay is suitably in the range 0.1 - 10 Bar, preferably 0.5
- 5 Bar.

The hard particles added to the lacquer consists of for example silicon oxide,
a-aluminium oxide or silicon carbide. According to one embodiment of the
invention the main part of the hard particles consists of for example silicon oxide,
o-aluminium oxide or silicon carbide while a smaller amount of the hard particles

consist of diamond. The hard particles consisting of diamond is then in the

average particle size range 50nm - 2um and is placed close to the upper surface of

the wear layer.
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AMENDED SHEET



. - - v
- ] | ¢ L .
~ [ b | N . . * r . .l
- 4 -..Pr?'f * L . -,.\.-“:\» c O™
P, N s P . 4 4.
. bl

Th2 S
PC ]

PCT/SEO1 702120
07 -05- 2002

wedish Patent Offica
nternational Appiicsition

4

The rollers may, when more than one structured roller is used, be provided with
different surface structures. This will make it possible to achieve a surface

structure with a variation that corresponds to the visible decor.
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CLAIMS

. A process for the manufacture of a decorative surface element, which element
comprises a base layer, a decor and a wear layer of a UV or electron beam

curing lacquer and hard particles with an average particle size 1n the range
50nm - 150um, characterised in that one or more structured surfaces,
forming embossing surfaces of one or more rollers or moulds, which are heated
to a surface temperature above 40°C, preferably in the range 50°C - 150°C are
positioned on top of the decorative lacquered surface, possibly after having
cured the lacquer to a desired viscosity, and are continuously or
discontinuously pressed on to this with a pressure of 50 - 200 Bar, preferably

65 - 100 Bar, whereby the lacquer will be provided with a surface structure

which enhances the decorative effect of the decor, whereupon the wear layer is

completely cured.

2. A process according to claim 1, characteri1sed in that the lacquer

consists of an acrylic, epoxy or a maleimide lacquer.

3. A process according to claim 1l or2, characteri1sed in that the wear

layer is applied in several steps with intermediate partial curing.

4. A process according toclaim 1, characterised in that the base layer

consists of a particle board or a fibre board.

5. A process according toclaim 1, characteri1sed in thatthe base layer

consists mainly of a polymer such as polyurethane.

6. A process according to any of the claims 1 -5, characterised in that
the surface element contains a layer which 1s elastic at least before the

complete curing, the elastic layer being selected from the group; the base layer,

a primer layer, the decor layer and the wear layer.

7. A process according to any of the claims 1 -6, characterised in that

one or more glazing rollers 1s pressed towards the surface structured wear layer

before the complete curing stage.
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A process according to any of the claims 7, characterised in that the

glazing rollers are heated to a surface temperature above 30°C , preferably in
the range 35°C - 100°C.

A process according to any of the claims 1 -6 or 8, characterised 1n

that a thin top coat is applied on top of the structured wear layer.

A process according to any of the claims 7or 8 characterised i1n that
a thin top coat is applied on top of the structured wear layer after the glazing

. v
.c".”

stage.

A process according to any of the claims 7or 8, characterised in that
a thin top coat is applied on top of the structured wear layer before the glazing

stage and that the top coat is partially cured before the glazing.

A process according to any of the claims 9 - 11, characterised in that

the top coat is comprised of acrylic, epoxy or maleimide lacquer and possibly

an additive in the form of hard particles with an average particle size in the

range S0nm - 10pm.

A process according to any of the claims 1 - 12, characterised in that

each structured roller is provided with a counter stay roller between which the

surface element is passed.

A process according to any of the claims 7 - 13, characterised in that

each glazing roller is provided with a counter stay roller between which the

surface element is passed.

A process according to claim 13, characterised in that the surface
element has a thickness T and that the distance between each structured roller

and corresponding counter stay is set in the range T minus 0.5mm - 1.2mm,

preferably 0.7mm - 0.9mm.

A process according to claim 14, characterised in that the surface
ele;ment has a thickness T and that the distance between each glazing roller and
corresponding counter stay is set in the range T minus 0.7mm - 1.2mm,

preferably 0.7mm - 0.9mm.
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17. A process according to claim 16, characterised in that the pressure

between each glazing roller and its corresponding counter stay is 0.1 - 10 Bar,

preferably 0.5 - 5 Bar.

18. A process according to any of the claiams 1 - 17, characterised in that
the hard particles consists of for example silicon oxide, o-aluminium oxide or

silicon carbide.

19. A process according to any of the claims 1 - 17, characterised in that

the main part of the hard particles consists of for example silicon oxide,
o-aluminium oxide or silicon carbide while a smaller amount of the hard

particles consist of diamond.

20. A process according to claim 19, characterised in that the hard

particles consisting of diamond is in the average particle size range 50nm -

2um and 1s placed close to the upper surface of the wear layer.
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