1 FI BRE BASED PANELS W TH A WEAR RESI STANCE SURFACE Technical field
The di sclosure generally relates to the field of fibre-based panels with
wear resistant surfaces for building panels, preferably floor panels. The
di scl osure 5relates to building panels with such wear resistance surface
and to production nmethods to produce such panels. Field of Application The
present disclosure is particularly suitdble for use in floating floors,

whi ch are forned of floor panels with a wood fibre core and a decorati ve
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of known systens and objects and features of the invention wll therefore,
as a non-restrictive exanple, be ained above all at this field of
application E@@Mﬂ%ﬂl@ﬂticular at floorings which are simlar to traditional
floating wood fibre based |am nate floorings. The discl osure does not
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coul d for exagihods %Wdé@e pHaalangis. pl asti ¢ conponents general ly used in the
i ndustry, 20 for exanple autonotive conponents. Such conponents could be
produced w the@hiadpieEged shape and properties. Wear resistance, inpact
resi stance, Triction and cost structure could be corrpar abl e or better than
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paper is onlye$pmRr® Raditional floating wood fibre based laminate floorings. The

disclosure does not exclude floors {hat are glued down to a sub floor.

15 It should be emphasized that the disclosure can be used as a paneloras a
surface layer, which is for example glued to a core. The disclosure can also be
used in applications as for example wall panels, ceilings, and furniture
components and similar. It is even possible to produce components that could
for example replace metal or plastic components generally used in the industry,

20 for example automotive components. Such components could be produced with
an advanced shape and properties. Wear resistance, impact resistance, friction
and cost structure could be comparable or better than for other conventional

materials.

Background

25  Wood fibre based direct pressed laminated flooring usually comprises a core of a
6-12 mm fibre board, a 0.2 mm thick upper decorative surface layer of laminate
and a 0.1-0.2 mm thick lower balancing layer of laminate, plastic, paper or like

material.



5mm t hi ck. The transparent overlay, which is made of refined a-cellul ose

fibres, conprises small hard and transparent alum nium oxide particles. The

refined fibres are rather |ong, about 2-5 nmmand this gives the overlay

paper the required strength. In order to obtain the transparency, all
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impregnation procedure of the overlay or incorporated in the lacquer used for

20  impregnation of the overlay.

The wear layer could also be produced without a cellulose overlay. In such a
case melamine resin and aluminium oxide particles are applied as a lacquered
layer directly on the decorative paper with similar methods as described above.

Such a wear layer is generally referred to as liquid overlay.

25  With this production method a very wear resistance surface could be obtained
and this type of surface is mainly used in laminate floorings but it could also be
used in furniture components and similar applications. High quality faminate
floorings have a wear resistance of 4000-8000 revolutions, which corresponds to
the abrasion classes AC4 and AC5 measured with a Taber Abraser according to

30 I8O-standard.



10The fibres are thereafter m xed wth a binder and then subjected to high
pressure and tenperature to forma board. Definition of Sone Terns I n
the following text, the visible surface of the installed floor panel is
called "front side", while the opposite side of the floor panel, facing the
sub floor, 15is called "rear side". The sheet-shaped material that
conprises the mgjor part of a panel and “provi des the panel with the
required stability is called "core". Wien the core is coated with a surface
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hori zont al plﬁlg[: ¥ prgwq Qvgg %0“8‘% ﬁo%ﬁd%ogg%ﬂ hgg?r ont h@l dehg)r?a]tcgy&" down
t owar ds t he spease &Bdedudeddwoﬁdmmscﬁmi thad brkeh dems lnhé&&ﬁlnﬁf@flvﬁar

51 am natd {1 00 rer ereghie) G deb A BReel ey &ecgﬁ%ﬁ?wﬁﬁiﬁ% paper

or on top ofaml tdeperattiievte fem atbedrdsurface that is applied to a wood fibre
based core. The decorative layer will be destroyed when the thin and

t ranspar ent Eﬁ’éfﬂﬁtf‘o(ﬁtclf\é%rﬂ@%rnl@yer has been worn out.

in the following text, the visible surface of the installed floor panel is called
"front side", while the opposite side of the floor panel, facing the sub floor,

15 is called "rear side". The sheet-shaped material that comprises the major part of
a panel and provides the panel with the required stability is called "core". When
the core is coated with a surface layer closest to the front side and preferably
also a balancing layer closest to the rear side, it forms a semi-manufacture,
which is called "floor board" or "floor element” in the case where the semi-

20  manufacture, in a subsequent operation, is divided into a plurality of floor
elements. When the floor elements are machined along their edges so as to
obtain their final shape with the joint system, they are called "floor panels". By
"surface layer" are meant all layers which give the panel its decorative properties
and its wear resistance and which are applied to the core closest to the front side

25  covering preferably the entire front side of the floorboard. By "decorative surface
layer” is meant a layer, which is mainly intended to give the floor its decorative
appearance. "Wear layer" relates to a layer, which is mainly adapted to improve

the durability of the front side.

By "horizontal plane” is meant a plane, which extends parallel to the outer part of
30 the surface layer. By “horizontally” is meant paraliel to the horizonial plane and



The wear resistance of such floors is in many applications, primarily in
shops, 10hotels, restaurants and simlar areas not sufficient. The mgjor
reason is that people walk on the floor with sand under their shoes. The
decorative layer of a lamnate floor is often destroyed in a rather short
period if tinme especially around entrange areas or other areas of heavy
traffic and wear such as corridors. Lamnate floors cannot reach the sane
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Laminate floors cannot reach the same wear resistance as stone floors or a floor

15  made of ceramic tiles.

Linoleum is a well-known floor covering which is made from solidified linseed oil
in combination with wood flour, cork dust, limestone and colour pigments. It has
a solid surface layer that combines decorative features and wear resistance.
This floor has however several disadvantage. The impact and wear resistance is

20 low and it is difficult to create advanced designs. The production cost is also
rather high.

Several methods have been used to increase the wear resistance of a laminate
floor and they are all based on the principle to include more wear resistant
particles such as aluminium oxide in the upper transparent layers over the

25  printed paper or the printed design. The major disadvantage of this method is
that the printed design becomes less clear since such thick overlay creates a
grey layer, which is not completely transparent.

It is also known that several transparent overlays could be pressed over the
decorative paper to form a wear resistant surface layer and that such multi
30 overlays also could have a printed pattern on their lower side. The designs could



Lam nate fl oorings have many good properties and are nore cost efficient to
produce than many other floor types such as wood fl oorings and stone fl oor.
Many i nprovenents have been nmade since the floor was invented in March
101977. The production is however still very capital intensive and
conprises many steps such as: 1. Production of HDF, 2. Sanding,of HDF in
order to create an even surface. 3. Production of decorative papers.

154. Printing of decorative papers. 5. Production of overlays. 6.
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Laminate floorings have many ‘good properties and are more cost efficient to

produce than many other floor types such as wood floorings and stone fioor.

Many improvements have been made since the floor was invented in March
10 1977. The production is however still very capital intensive and compfises many

steps such as:
1. Production of HDF."
2. Sandingof HDF in drder to create an even surface.
3. Production of decorative papers.
15 4. Printing of decorative papers.
5.  Production of overlays.
6. Impregnation of decorative papers.
7. Impregnation of overlays.

8. Pressing of decorative papers and overlay to a HDF core and forming

20 a floorboard.
9. Dividing the floorboard into individual floor elements.
10. Machining the edges of the floor panels to form locking systems.

" |t would be a major advantage if some of these production steps could be

eliminated.

25 ltis known that the printed paper in a laminate floor panei could be replaced with
digital or direct printing on the surface of the HDF core. The quality of such direct



printed floorings is however still inferior to the print of the traditional
decorative paper used in lamnate floorings and no naj or cost i nprovenent
has been reached yet. The printed layer is protected with a traditional
overlay or a coating with a transparent wear resistant |ayer. The wear

resi stance and inpact 5resistance is generally inferior to traditional

| am nate floorings. Lam nate fl oorings Soul d be produced with very advanced
designs where a printed pattern-is coordinated with an enbossed structure
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printed directly thereon.
cost structure mamtammg the present technical properties and design.

Wood fibre based floorings similar to faminate floorings and direct printed

20  floorings could capture a considerable larger market share if the wear and
impact resistance could be increased, if one or several production steps could be
eliminated and if more attractive designs could be obtained.

In this connection, document DE 202 14 532 can be mentioned. This. "
document discloses a cover plate for building interiors, in particular, for
covering floors, walls or ceilings. The cover plate comprises a core of MDF or

25 HDF and a surface layer of a non-woven mat consisting of renewable raw
materials, especially hemp, flax, oil linen, jute, sisat and the like. According to
the document, an overlay can be formed by scattering of a melamine resin
powder with anti-abrasive particles over the non-woven mat.

GB 984,170 discloses a method of making a chipboard having a
smooth surface. A chipboard manufactured in accordance with the disclosed
30"  method in GB 984,170 has a surface which is prepared to have a design

printed directly thereon.



An overall objective of enbodi ments of the disclosure is to provide a
bui | di ng panel, preferably a floor panel, which has better properties
and/ or cost. structure than the known bU|Id|ng panels. A first objective. of
enmbodi nents of the disclosure is to prOV|de a fibre based panel, preferably
a floor panel, with a wear |ayer, %h has a hi gher wear resistance and
preferably also a hi gher inpact resis Ance than the present wood fibre
based floorings. 7 A second objective of enbodinents of the disclosure is

to provide adyidyi€andsamntdrpori ng and a production met hod to produce such

fl oori ng wherern the oor panel is produced in a nore cost effective way
t han the kno ro r types and where, o of . several  pr ction steps are
made in a nmo "3?1%/‘8 i@%%@)"l?ﬂt%ﬁ%ﬁﬁfe'eweé? f‘ﬁ‘?rﬂ}ﬂ buﬁd'l"ﬁl rd
obj ective of p@ﬁ&ogﬂe@abw aGfook Pandl] wWiLI9 BYS Bettdr pdrépditieyantforcdst brectiresed
floor with new attractive, design features which preferably coul d be

combi ned i t K34 18 kRewp P@P%P&'ﬂﬁ% and cost effective production. A fourth
obj ective of enbodi nents of the disclosure is to provide core materials 10
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conpri sing .a_surface r and a core, which conprises wood fibres. The
15surface | afiete Rass rfpgé@gsa subst antial |y honbgenous mi x of wood fibres,
conpri sing natural resins,: a binder-and wear resistant particles.

Enbodi ments of the disclosure offer several advantages over known

technol ogy and especially over conventional |am nate floorings. The wear
resi stant surface |ayer, which is a honbgonous m x, could be 20made much

t hi cker and a .wear resistance is achieved, which is considerably higher
New and very advanced decorative effects could be obtained with deep
enbossi ng and by separate decorative materials, which could be incorporated
into the honpbgenous surface | ayer and coordinated with the




25enbossing. An increased inpact resistance could be reached wth a
honogenous surface |ayer, which is thicker and has a higher density. The
honobgenous surface | ayer could conprise particles that have a positive

i mpact on sound and npisture properties. 8 Production costs could be
reduced since cheaper materials could be used and several production steps
could be elimnated. The wear resistant ‘particles are preferably al umi nium
oxi de particles. OQher suitable materials are for exanple silica or silicon
car bi de. | n Aeasmal obgddtivs ofrenbodiaientamftthe dishlasdheds & piovide alfiket bagehar dness
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ss, wth.about 0.5 nm and the wear resistance h ecorative
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wear resistant particles only. The decorative effects are however in the

nmost pr ef er ghfcairardbpstting of smbbdimentdbfltye distlosureps gnemvisle tchet matesialsppl | ed
20i nto the honmpgenous surface layer. \Wad flibres in the.surface |ayer
compri sitflg HAELTAROF BYBROT GBOIRLAT SURemaRer as Ao BEIDCHRPRURE t ype as
used i n HDF tgimdkargdnelse praedbly Flaey paas, Wi eber favapalieeostgdrughire t r anspar ent
as in an overlay paper sheet. The raw materi al p[lﬂlgcf for, such fibres is

nmuch | ower taNEPTASEIOR aAdqr PreRasties B WA MARE $0WY r esi ns 25have been

renoved in the production process in order to obtain transparency. A

par ti cul ar | yaqeosfitd teesifistrbsrtichenthe idischostieoa buiitime paragd fppriosidad a surf ace

| ayer and a wood. fi brerFaSﬁd HDF or parti.cl eboard core.f.bThe urface | ayer
conpri ses a SHEEEEGT Y3pe %GEH&FSA%‘%‘“% CBBEESS W ELTPes 10 si ng nat ur al
resins amd Qfurfabé lsyafBorhysesasutdeshtially Rogendpamhik of @bodfidresa bi nder of a

synt hetic . , )
Y comprising natural resins, a binder and wear resistant particles.

Embodiments of the disclosure offer several advantages over known technology

and especially over conventional laminate floorings.

e The wear resistant surface layer, which is a homogonous mix, could be
20 made much thicker and a wear resistance is achieved, which is

considerably higher

« Newand very advanced decorative effects could be obtained with deep
embossing and by separate decorative materials, which could be
incorporated into the homogenous surface layer and coordinated with the

25 embossing.

¢ An increased impact resistance could be reached with a homogenous

surface layer, which is thicker and has a higher density.

» The homogenous surface layer could comprise particles that have a

positive impact on sound and moisture properties.



30t hernosetting resin, alumniumoxide particles and col our pigments. 9 It
could be nentioned as a non-restricting exanple that the surface | ayer

coul d conprise of for exanple about 25% (wei ght) al um ni um oxi de, about 25%
wood fibres, about 25% nel am ne fornal dehyde resin and about 25% col our
pignents. The surface layer could have @ thickness, which is for exanple in
the range of 5 0.1 M -3 mmor even nore. O her conbinations are of course
al so possi bl e. part .could vary faqr exanp|e het n 10-, 35%
The content of *t REORGRNOfp ERUHEE e filox erBr AR ISR RELRER 150 § " anout
0.1-5% Wear resisgstiasleapprotcdtRs steps cbuebé Blirhinatedlanme range and coul d for
exanple vary froma few percent to 35% and even higher. The m xture should

be adapted tQ the 10desi roperties and cast structu he bi nders
cont 1 hute | NoRRErSE! GrBet AE wEikrall SRRy iR SRy TR ur e

r Iesi stance hdiiitablbeyatarisis bad fof exarapielsjlica 90 shicoveadrbidesinsjempatalpdrti cl es are
al so rat her cost|l odf bres r fibr re_jn general rather
cheap, eéped]“%tlef@’gl"‘f't 'é%fd'é‘?%'ﬁ ﬁﬁi%@ﬁhng?%?ﬁﬁgﬁ?mPé oL coulh 88 e ar
resi stant paydeijcl es, for exanple alum nium oxide, give only a very
15limted contribution to the inpact resistance in a |lam nate floor since

they are only applied r th|n ayer and the content is
general |y or#’?b%ﬁ'@ﬁf'tslcg?he @5 Lé{ﬁf’#ﬁr 6@8?%@ YrYdESRENever t he
possibility éuﬁab@%y@ﬂﬁh;cﬁﬁb’@h@ﬁhb?bﬁd&ﬁn!xrhrﬂhﬁ)t sepdrdtehgymgasrausbs ur f ace
| ayer and such part| cl es coul so .increase the m(tgact F)e5| séance of the

f1 oor consi dBaggmich figkenans amear &esisipnesy pdveh i8 Pes 14 e paliet

di stributyed tré pfeaBAOBNRME ﬂb@ﬁ@féoma Helf@ashdd. #GE pbiitfis tdaké Brvee%rand bi nders
that surround them It could be nmentioned as a non restrjcted exanpl e that

a 0.5 - 1.0 rasiplant suitase layps whatecahrasiag of e svsfage vl dyiresiugd i’ conpri se for
exanpl e 100-th.é%s@wﬂmfaﬁeﬁmm€eworrﬁﬁ+sté@éh PROHA Fév%ﬁ:tuéﬁéj sewgip higher. It is

obvious that there 1s no lower [imt even rather small anmpunts 25coul d
be suffici enevalgtiongrdll alplwdecr@aswf@ﬁhfckae@qwqﬁaabwtloeﬁsmm and Heovgir at ed at

least partly 40k Aed B fHeHeRortive GldHefties will be maintained. The wear resistant

15 particles are preferably aluminium oxide and the binder is preferably a synthetic

thermosetting resin such as for example a melamine resin.

Decorative effect could be obtained with wood fibres, other types of fibres and/or
decorative wear resistant particles only. The decorative effects are however in
the most preferable embodiments obtained by colour pigments that are applied

20 into the homogenous surface layer.

Wood fibres in the surface layer comprising natural resins, for example lignin,
could be of the same type as used in HDF or particleboard. They are therefore
opaque and not transparent as in an overlay paper sheet. The raw material price
for such fibres is much lower than for a-ceflulose fibres where the natural resins

25 have been removed in the production process in order to obtain transparency.

- A particularly preferred embodiment is a floor panel comprising a surface layer
and a wood fibre based HDF or particleboard core. The surface layer comprises
a substantially homogenous mix of wood fibres, comprising natural resins and of
the same type as used in HDF or particleboard, a binder of a synthetic

30 thermosetting resin, aluminium oxide particles and colour pigments.



A wear resistant and decorative surface |ayer could be formed in several
alternative ways. It is possible to produce a strong surface layer with
smal | amounts of wear resistant particles by for exanple increasing the
content of the 30binder and /or incorporating fibres, preferably wear
resistant fibres that could be used to replace a part of the wear resistant
particles. Plastic fibres, for exanple $£0 nylon fibres or mneral fibres
such as glass fibres, could inprove the wear resistance considerably in a
honmogenous sut t@de b emymition@d as aaon-réstaoting exgnipde that themwifags yet caifld t he

di sclosure a bU|Id|n anel js r V.

connect ed t o @UYE, o egamg@@u@éé%@g@%ﬁp%yrﬁg% gx@%e;;bgo@? g%’eﬁ C)zgyer,

whi ch gives tfireefabolt 266 afcdirhive fehiaddhydanesinead abesi 20andeyr pigmants.
honobgenous | ayer c risin rts of fibres ol gur _ pi | pder and
wear resi st a?ﬁl ep%‘f’%ngll%?r C%Hg?\%%a%f“Flﬂ?e@§ Wh‘cﬁﬁef%§8§$r8®8 "} &f?é?ﬁ% 8P
accordi ng &t 0 ¢ Ningm SerRRtlopSRAGhoreOTR e lcehibirRitionsaitel of cbelrmbans&xbwstbﬂe ot her
fibres. Preferable enbodi ments 10conprises fibres su I e fibres

for exanpl e jUteanelahagpart pauld very PorxaprifheMRan b, E‘:{fg 'éltﬁ %fl sal and

such fibres qguldioDepighments d@uﬁ&bé\@eﬁg |<5\/a$dr%txampldo@my BEOR.0. f-e% e¥earpl e
alum nium oxide, to create a vegeta fi bre based wear resistant surface

| ayer. Pl astiresistapt E%ﬁlclﬁéﬁo@ﬁé’ﬁwﬂ @W%‘h ranagrassl oMldFoRe¥HIPIe VBYSER Ach as
glass fibres coldodth &shf Hateh RigRPCIE frdliebRbdiEdeedbpddTE e, 15 All

fibres nmentione ove could be m Xed her for exanpl e wood/ banboo,

nyl on/ gl 4¥s fdesired peqnert:e@eaf@rﬁ%t séiubmr@g *P'ﬂd%'é caniibtevin ORNEPhrEYE n or der
to for exanply théd cqalasor pti on.
Such parti cl eﬁeégﬁ{’ﬁﬁ@(} %ﬁ%mb{&?ﬂ&m%eﬂﬁﬁqﬁ?g |nC g core

coul d al so padarhg wear rﬁsnﬁmrétpertysfelsare @fsiogether apstly. Yogdtlibeesxid Qﬂ"é"sf'brﬁﬁ ner al

Surf ace | ayerire HharnseleRRnbed GaPam e prd BafeL 1 RRAEA il

bi nders could also be used. It is preferred to have the sane type of binder
in the core &t wear resistaatparticlea for exasorle siumisiuat Oxidh. Oive YUY 8¥aPe but

conbi nat i,Qns ake ok X ab tefleifbact resistance in a laminate floor since they are
only applied as a very thin layer (0.1 mm) and the content is generally only about

10 — 30 gram/m2. The disclosure gives however the possibility to use much
more particles in the solid homogenous surface layer and stich particles could
also increase the impact resistance of the floor considerably, The wear resistant
20 particles are preferably distributed at random and fixed in the surface layer by
fibres and binders that surround them. It could be mentioned as a non restricted
example that a 0.5 — 1.0 mm surface layer according to the disclosure couid
comprise for example 100 — 400 gram/m2 of wear resistant particles and even
higher. It is obvious that there is no lower [imit and even rather small amounts
25 could be sufficient in some applications if such particles are incorporated at least

partly into the fibre structure.

A wear resistant and decorative surface layer could be formed in several

alternative ways. It is possible to produce a strong surface layer with small

amounts of wear resistant particles by for example increasing the content of the
30 binder and /or incorporating fibres, preferably wear resistant fibres that could be

used to replace a part of the wear resistant particles. Plastic fibres, for example



25exanpl e a thernosetting binder in the core and a thernoplastic binder in
the surface |layer or the opposite. A surface |ayer which conprises wear
resistant particles with high density, for exanple al um nium oxi de, and
where such particles are distributed over a substantial thickness of the
surface | ayer, for example 0.2 - 1.0 mmgas 30descri bed above coul d have a
density which is higher than the present |am nate surfaces, especially if

such a | ayer J | de [ r. surface

| ayer could 7 avrzﬂggggﬁg'ﬁaloﬁr%%&hf?%gﬁgﬁﬁgo@g@\}eRr V%éﬂ%?b%ghd t he i npact
resi st ance cwesisthnise considérdblydbkdomagespus afacenatar amkteiiadnal | ani nat e
floorings where alumniumoxide is only used in very thin well defined

choul &’ Spr ef SFRBI P ot s Brethitfe MBbstir A B AR R P

resi stance ceuplising abyrécedayasicohnectéd trha deneswhigh soripaises wagdfibresen with a

rat her sqft r |_al : k ridcl rd. .. T L: nsity
coul d al gso gﬁ%eﬁfr%ggﬁ%j rw@%@gﬁ%tﬂ}%r@&?@%ﬂv‘éﬁ{%@% r:l%sd Vg%&f{%{?ﬂp gee’a r eal
stone fl oor .is a homogEheus yer coombrisira) isartshef fipresgucledr pigtnkentsi glhirdienand vy
especially if smal.l Cﬁgr,%fﬁt 10 fibres are mxed with a high anount of
bi nders and v%eraé'gggﬁtau 'Cﬁ‘T"gh pressure. It is obvious that all preferred
enbodi ments of the first aspect could be conbined with the preferred

enbodi nent oFhetWweodimres th thepedhce Byesanemrnsrdingy todhiasptend depiect he sane
n

ressure, pressi time bi nders., fibr ar._ resi sta rticles,
et orial cormputte iy Bty rahBeH Wi olndt iBis nERierBR FOEmERS (Caenect of
}vl he di sqlooswoim;ﬂises ﬁbbe_etspohﬂa]gwggmdbibs‘.ibmsgw'rdmn@ﬁﬁmg,i |gziengﬂéxt1ec|>tsctreps_ of : 1.
Xl ng particles conprisin I bres or J1Dr W t nders, ¢oOl our pignents
T naal ! Lt p Pt Dedhese and S3aPind HiFhTbras eoumbE AL g WeRb T br oo,
the col our pegsBAt sartitlBfobexdlapie alitin@i BadS Talcledt®aveSBbRIRA basd | cl es

under hi gh pressure andr}enperat ure and form n% themto a buil ding panel.
wear resistant surface layer. Plastic fibres, for example nyton fibres or mineral

fibres such as glass fibres could also be used in specific preferred embodiments.
15  Alifibres mentioned above could be mixed together for example wood/bamboo,

nylon/glass fibres etc. Ceramic bubbles could be mixed with fibers in order te for

example increase the thermal insulation and acoustical absorption. Such

particles could also be non-flammable.

Wood fibres in the core could aiso parily or completeiy be replaced with plastic
20 fibres, mineral fibres or vegetable fibres in the same way as described above for
the surface layer. '

Thermosetiing binders are preferred but thermoplastic binders could also be
used. It is preferred to have the same type of binder in the core and the surface
inall embod'iments of this disclosure but combinations are not exciuded for
25 example a thermosetting binder in the core and a thermoplastic binder in the
- surface layer or the opposite.

A surface layer which comprises wear resistant particles with high density, for
example aluminium oxide, and where such particles are distributed over a
substantial thickness of the surface layer, for example 0.2 — 1.0 mm, as

30 described above could have a density which is higher than the present laminate

surfaces, especially if such a layer also comprises a high degree of binders.



Thi s production nmethod could be used to produce all enbodi nents of the

di scl osure. The production nethod is in a preferred enbodi nent based on a
surface |l ayer 25 conprising wood fibres, alum nium oxide and a
thernosetting resin wherein the surface layer is formed and connected to a
HDF core or a particle board core in a pressing operation such that it
forms a floor board. This preferred proddctlon nmet hod conpri ses the
following steps: 1. Wod is reduced to chips and then broken down into wood
fibres. 12 Buchiserfaesoldyén doubshavesa denaity ofvl 500-308 ka/metdrevendighesaid i ng

resin, ol outy PRI AN N A9 RRRE BLR% TR MR Or e

t he coI our pignhe um ni um oxi es and e synt hetic
t her moset ti n@oomsgsrw%wre adpphivedodde & oy ﬁs&denwbrﬁhhﬁ@l?e!bdeﬂn@dmelﬂa}el eboard

core and subj 0_hi ure-and te [ to a
honogenous afff ?o 19 n%%frt?eg%“g @)S/BF“ cdgast (f' ?iﬁ%ﬁmféﬁgf'{% rTFoor board is
for ][red. blﬁeserpaéfaﬁgelybait BB Covingr tharyeoomég/rﬁarstﬁﬁ@?nnl uﬁpaumeagﬁaat@dmpaﬁer coul d
prefera ya ea e e rear e of .the gore during t

P etet oo 10ebium AR RN Rsl Sukaaf £Ve 8 wih Biel e Rofiebielfetld desi gn.
It is of COUVs&@h QQWFbcbrq:ér@clét&anﬁhﬁ@ﬁl?ﬁ’déﬁél@mowmﬁﬂgﬁlétfﬁﬁﬂmﬂ@&aoﬁjhe panel
wi t hout col our ments. Decorative effect _could be obtained with different

fibres or we&pd rf Ing ¢ WNED a3l ta 18al $tonefIoRhi ni um oxi de coul d for exanpl e
be produced in different colours. 15Seven of the ten production steps (2-8

above) coul dThe cetd clsn'mraaled beipredudedpsth high d@:ﬁs;tysaeﬁecaalq( if emaihadrnpacti s not
required. t|n coul d roductlgn of

f1 oor boatf. g %’H'@Stﬁ gered W ‘gqb? @fggr%‘?%pté’? E@\fqﬂﬁﬁl Eméi WS%?&I e ighdy osslife.

ur ea- f or mal dehyde or phenol - formal dehyde resin or conbinations of these
resins. The [riesbuses that @lrﬁfeeerraéni ombdinenB3Qil e fir8D&8Yech@odd e thmbined

t enperat ure 20 ouId be 0 d es C. The sing ti coul.d vary for
exanpl e f r om™B %B@Fﬁfﬁe ‘ﬁ{"ﬁﬂf%ﬁe Fecqnd Eﬁ;@g& Eﬁ %arlfs{gmmplghort
pressing ti mgst tﬁeogamzxmb@reap@sbmémmcaandarsormbqméarresmpemrad:lbs/, in
enbodi nents where a rather thin fllf:[?p@ use yer is applied on an HDF core

r

bef ore pressm?ée”afﬁ%m%ﬂ'%&gﬁtﬁcﬁij uch as PVC, PE, PP, etc could also
be used. Other possibilities are for exanple natural 25resins such as sugar

or lignins Abeorgingdatthiohasmichofithealidalbsures eratdictior orgiiddsie peovideat er medi at e
pressi ng step where ihe fi brfes are partly conpressed but not cured.

Printing or SPPPIYA? iN&Siers ©
1. Mixing particles comprising fibres or fibres with binders, colour pigments

and wear resistant particles.

2. Bringing the particles or the fibres, the colour pigments, the binders and
20 the small wear resistant particles under high pressure and temperature

and forming them to a building panel.

This production method could be used to producé all embodiments of the

disclosure.

The production method is in a preferred embodiment based on a surface layer
25  comprising wood fibres, aluminium oxide and a thermosetting resin wherein the

surface layer is formed and connected to a HDF core or a particle board core in

a pressing operation such that it forms a floor board. This preferred production

method comprises the following steps:

1. Wood is reduced to chips and then broken down into wood fibres.



decorative materials could be nmade between the internediate and the fina
pressing. 30Decorative features could also be applied after the curing.
Laser could for 13 exanple be used to engrave the surface and decorative
grooves coul d be made such that surface material is renoved to a | ower part
of the surface, which conprises a layerqsith a different colour or design
than the upper surface portion. Further heat and pressure could be applied

to change the gol . creat. 0SS the s ce. Laser
could al so be SeﬁH%W%? hﬁ@gfair%ﬁ”%pi‘g@iF%&ntﬁﬁ%ﬁghﬁ%egﬁn@r%g'tnegélzé@or ative
patterns and eff epigmestscdndadudanidm loixide padiclesgpot s t hat for exanple are used
to copy wood or stone. The nethod could be used to produce a whol e

floorboard. The merhod soild 493,50, Be Hsed o BEAOUAS AL Ls gD/ or

| ower | ayer, ich'is 3pp| d onTa k PBreboard or partic éboar d core,
preferably a HDF thersgnthétietheehbesttinprdsth aresppled os edutfacgoioadHO€ arndi vi dual
floor elenments and even the finished floor .panels where the edges  and even
parts or Xt he whol ETHERTAE COURa T BIAeH B g PiRe g BPElar Ahd 15
Accordi ng to one faraéeto & dopohethuseanid, sdibeurbied lRygraoretheicdrardgd that &
continuous producfion |ine _where fibres, binders, colour pignments and wear

resi stant particl @SP4 BfADMeEr ¢ applied in preferably at |east three
| ayers with different nmaterial conpositions in order to forma panel with a

co(rj e ﬁnd a SAIséparatel yRTcingAayarelf érrexempidathremrited\bapee cobied sefefabhe | ayer
and the core are 20integrally forned, continuoysly or. discontinuously, in
subst ant i al 1353 harRlizd Og"rt Eé%ﬁ{j‘fg‘?pgﬂg? o quing eeb/"reéﬁi'”go as "integrally
formed panel™ or IFP. The lower |ayer or part could be a bal ancing | ayer

conpri silng Cdstrgridgments arevpeterhbierte sreatelabh atichetive dedigh. linkiofbowase adapted to
bal ance the surface |ayer. The. bal apnci,ng | ayer could,also be applied as a
capar e b SOPSBEE aB A proBlFich TnAlBH REnroRlES et arEL BB eRIotBhr ¢ SGur
pressing. | tpigments. Déarathe aftetcand Be obtairedrwifrodifféraat fitrbs G_SWEﬂlenf t hexgl are
preferably a

core | ayer CEMHATOPTECREBGY A HRULUT A A o BYATIPIZHE RALEEHRr | ayer s a
surface | ayefifGonitolcsirdlg wood fibres, col our pignents and wear resistant
particles or chem cals.
15 Seven of the ten production steps (2-8 above) could be eliminated since paper is
not used and lamination is not required. Printing could be made in line with the
production of the floorboard. The binder is preferably a melamine-formaldehyde
or urea-formaldehyde or phenol- formaldehyde resin or combinations of these
resins. The pressure is preferably about 300N — 800N/cm2 and the temperature
20  could be 120-220 degrees C. The pressing time could vary for example from 20
seconds to 5 minutes. It is possible to use very short pressing times, for example
about 10 seconds or shorter, especially in embodiments where a rather thin fibre
layer is applied on an HDF core before pressing. Thermoplastic binders such as
PVC, PE, PP, etc could alsc be used. Other possibilities are for example natural

25 resins such as sugar or lignin.

The production method could preferably comprise an intermediate pressing step
where the fibres are partly compressed but not cured. Printing or application of
decorative materials could be made between the intermediate and the final

pressing.

30 Decorative features could also be applied after the curing. Laser could for



30The |l ayers are preferably applied and transported on a conveyor belt and
optionally pre-pressed froman initial thickness of for exanple 30-50 nmto
an 14 internediate thickness of for exanple 10-20 nm A decorative
pattern could than be applied in line on the pre-pressed surface with for
exanple an ink jet digital device which allows the ink to penetrate into
the pre pressed surface. The board is filhally pressed under heat and
pressure to a thickness of for exanple 4-10 mm 5in preferably a conti nuous
pressi ng opesxampa batuséd o empadd thersirfacodoud tHecoralivengronves eouihbé oredel y a

sanding of the,l r bal ancing. | aye u I r.f.q obtain an

accurate thi%%ﬂé@%yeﬁuffgﬁ%pgg%%? )'f r%y{W(JF‘ﬁP %g%vge)ﬁ% pggtgﬁg{ é;?ljs?-f)a%géw@?}aduced in a
producti on |g¢omeprizespariagrivgthaa diffeemntoloucarsdgsigasthamthet hppecourvamt | onal type
general ly used..in inate floor 10 \5@3 tion. The core, the surface |ayer
and prefer aﬁ%'%'gﬁﬁﬁﬁ%ﬁ?ﬁilaﬁﬂﬁr?ﬁ”ﬁg gﬁ?@pplberdr@g@ﬂ%e g’(?ncr?ioéir 88&{0 each

ot her in i hegrdateGoridriantiisssinges she difacer oduction coul d preferably al so be
made in a two-step process where the production steps to obtain a core and

a surface | ayer ar rformed in eparate operations. .This. production
net hod is rzlfaéref 8‘8I"ﬁfi%%8§a' f%@éE%%BF%SSIHQSn 8?@53%?%68%%00?&8 A core of
a wood fi br epiesedaipefatissindh asddrrlinexangpots HBFor Mkmplearrs uséetroar d, OSB,
pl ywood and sim |l ar, sheet materials could be produced in the conventi onal

way. A | owerCoRRdYRd g ‘|l ayer, conprising the surface |ayer and
optionally also the balancing layer, is thereafter applied to the core with
scattering eThd pethat cenld Hehiiseddoyretupe d whelgflabedawml. Thetiethed epddt hat 20

gi ve the surfacg its decorative $ ce | ayer could

ies. A at e bal,.
be. appl 0 131008 bbSd i 0ronfoR b PP ARy Towade ey Whiah (3 AHIED OF byt he
upper and | owRivnl fRy&icard 8r ﬂaﬁlﬁél@ﬁéérﬂho%,@ﬁ@f@fbbﬂw Bl DFosuré Mieusethivd
di scont i nuous uﬁ)CLess such t

at the, r surface |layer and,optiqgnally even
t he bal anci fPUSGYE? bﬁr“ée‘ém@@da?ﬁl‘”l%gpﬁf%ﬁ% B?W?Wégﬁﬁéy?'&ﬂ'}% @:ﬁ‘@g core. All
types of cormophRéls dherchialcdigee aRgeses pansof ihe WiRlidiRdking systein culd abl e
even for soft core materials and core materials with rough surface

portions. THRe @eved duiinEr$stindce | ayer could fill up irregul ar surface
portions in the core and reinforce the core such that an inpact resistant

panel i g sobtmiddesingvid dheypetdticiceribodi@ent, &id wikols pahalde neideuctur es. Thi s
decorative surface is not, affected ge/ tﬂg oreqii[face a%s ig traditional
| ani nat e 30HMIRGYE RFEAERIPNING Y¥ieHR L eTHINERI B CHM HIBF N ARC MF2ipper

surface | ayags@fant pHfBiticBdf AH@s e hpMRK i6 RHIfEraBR A Sl thred lgeny Witier r ed
enbodi ment acllifsfeoregte mgtre?igluccoen?poss%%%g_?é cenl'a%r I’sonfotrrnrae;?anel with a core and a surface
layer. A preferred embodiment where the surface tayer and the core are
20 integrally formed, continuously or discontinuously, in substantially the same
pressing operation is referred to as “integrally formed pane!” or IFP. The lower
layer or part could be a balancing layer comprising substantially wood fibres and
binders only, which are adapted to balance the surface layer. The balancing
layer could also be applied as a separate pre fabricated material that could be
25  fused to the core during pressing. It could also be used as a carrier for the fibres
when they are transported into a press. The middle layer or middle part is
preferably a core layer comprising wood fibres and binders only and the upper
layer is a surface layer comprising wood fibres, colour pigments and wear

resistant particles or chemicals.

30 The layers are preferably applied and transported on a conveyor belt and
optionally pre-pressed from an initial thickness of for example 30-50 mm to an



15 production steps and the separate |ayers could be connected to the core
by for exanple gluing. A separate wood fibre or fibre |ayer, which could be
used primarily as a surface |layer but of course also as a bal ancing | ayer,
hereafter referred to as "separate 5surface |ayer” or SSL, could be
produced continuously or discontinuous kpn thickness of for exanple 0.3 - 2
mm Such a surface |ayer could be used to replace |am nate sheets, wood

e ¢ Ot e bR BUBle il Anb AR Siile YBOM ORI d BB bl ok Q%’Ae .

core of HDF, oard anel core an simlar.
The surface Haeaymhedcmlumb battes ;arelfprgﬁedesmﬁabqwah(ﬂonemamle ém')msets:n@m:e even if
it is conblndvmthrag‘her saft, core basi c
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t he di scl osugénalyyrbsdddoaider debtnaridpresappls & aitkrsgenfyr akdnipleef- €0 med to as
a Fibre Conposite descri bed above

oor or FCF. It could S
with contd nuwéefswbb%E%wmuau%agesav‘@&isgﬂaﬁ@?mer&%&ﬁ & PR Eps coul d
be conbi ned wrﬁbrﬁ@bh@nallkta dandirdy of el Ele? bBRBEIY If et Bolt Bdusaid iR@rgdr € and -
the surface | ayer or the core and the balancing layer in a integrally

formed oper dPi%biRiR pRAFEHatehickpesitineesady| y a bal ancing |ayer or surface
| ayer in a separate production step simlar to SOC. A pre curing and a

final curi ngAnWRFpatl bews alsat iRy predi:eddeing mogudtion nabs:em@ﬂgﬁg bl e to use.
20The decorat.i ve lJoertl es could be obtained in severa The surface
is in one erfi¥d H&H’ﬂ Srdges @IféE%PQFY%OB@' st Qﬁﬂer Iygtf%ﬁt'%'a’wgtéﬁ’oﬁ? eferably

are mxqg i rBr@th&Sﬁ@H ThOESE; th@'&%rf%@la@epa”‘r&?breféwtblﬂ al® tﬁ@b@!éh@ﬁg layer
Al ternativel'y colour pignents could be m xed exanpl e wood fi bres,

bi nders and defrmedsanstcornegiad te epehsothar infee dﬁﬁ@i&t!nuayépre% printed pattern
coul d be provided on the 25basic colour. The printing should be nade

preferably befesr8didinicolR prefepssy Ao BBMnadd :h%gtw%pﬁéﬁbrdé@s@ﬂrﬁeﬁehhé will
allow the print to penetrate_deep into the up fibre layer. The print

coul d be aprPdustich S@.ﬁéﬁoﬁbmaﬁﬁ'@taﬂd{a @W@?d@yq{ aé%ﬁ@ﬁ@fél%‘bﬂéw@u stance, for
exanpl e 0. 1-gknQrafdhp ér@ﬁ&hst hﬁ:s%@@ﬁctﬁah%éh&@bé%fe@ﬁeﬁj% a@“‘ﬁ?r?éc@%ﬂ cdpguum coul d

be used to faC|I|tate and to guide the penetration of the 30print into the
basi ¢ f illsr eProd®issian gr §FJ|ChtA eajalofla yasdifre, baspdfannd sueh advier exavplest one

HDF, MDF, particleboard, OSB, plywood and similar sheet materials could be
produced in the conventional way. A lower and/or upper layer, comprising the
surface layer and optionaily alsc the balancing tayer, is thereafter applied to the
core with scattering equipment and this could be integrated with the steps that
20  give the surface its decorative properties. A separate balance layer could be
applied in a separate production step. The core with preferably the upper and
lower layers is thereafter pressed in a continuous or discontinuous press such
that the upper surface layer and optionally even the balancing layer are cured
and laminated to the pre-fabricated core. All types of core materials could be
25 used and the method is very suitable even for soft core materials and core
materialé with rough surface portions. The decorative surface layer could fill up
irregular surface pertions in the core and reinforce the core such that an impact
resistant panel is obtained with any kind of decorative surface structures. This
decorative surface is not affected by the core surface as in traditional laminate

30 and wood veneer floorings.

The core material and an upper surface layer or lower balancing layer could

according to a preferred embodiment also be produced separately in three



and wood products and it will maintain its pattern even when the surface

| ayer has been worn down considerably. A very durable, decorative and wear
resistant 16 surface could be created in a very cost effective way. Fine
and wel |l -distributed fibres in the surface |ayer nake it possible to create
very distinct and accurate wear resistant printed patterns. The decorative
effects could al so be obtained with rather soft separate materials, 5for
exanple different types of fibres, chips or particles of wood, textiles,

pl astic, corgfodacinsiens and thhiseparatst lapersldoyiddmutannseteditx €k wdre by &l our

pi gnents and | ed. for exanple scattering or extrusion as a protruding
pattern on t%%ﬁﬁgéggwﬁgbre surface before the final pressing. Fibres could

al so be used to inprove nmechanical properties. Mneral fibres such 10as for
exanpl e gl asA sepdateswewliitreion fibredsyen whichtcoaldtehuseddrimasity &3 & istjacend

| mprove resisgt ' t - I ' u o0 have a
positive i rrplg%‘t?rrbg]g °fﬁ°31"€§%‘6§%? iaetgaﬂgn\ggﬁ %y ?'](;Iﬁéllélaﬁja'i %gégeﬁﬁt?gago%%ag%%t I ons
coul d be wseslirfage ilayer'emasisit, keulddeqgratuced ehfieciusly Salisnoatieuaustier i al s

applied on the, basi ¢ .surfac il | ,afte ressi te i 15t he basic
surface fi brtg?kneﬁ;f‘e&;g rneé(tapbntef? @Ar? _c%mra' %‘é&c%gﬁ%l%l’g@?%@@ b%c%%idg?el y. A hard
ma]'Eeri al comppkick ilaminaiel dhepinebbatenserap wostidatdhe irslafirete bagivootli bres. A
softer separate material will be nor ssed and distributed pver a

o ger surf derapRth ihexSipln & pe e ANOF SRsvd et Bbiepl FRGEH 5

di fferent siwsodesté@hdsirhilte! Thies @andeodyeicoaldtalt ahigindémity gptimphctef f ect s
than the basic fibres a ticall reate a perfect fit

d they 20wl | ayto C
bet ween & dé’@?'ﬁ@@%&t’?’é?ﬁ ‘%ﬁﬁ%a'nﬁﬁr“f't&f@t St ¢ EPQfFé‘?Xt‘?H%lsdesi gn effects coul d
be even nore pronounced if the separate materials have different wear

resi st ance tApihetdehrEabiasic Birbodinsdnts|dFBr 8OCEM S8t Eade beaskd tbproducshed and
the different fibre structur ] n real ,wood or

stone fl oor < fl9er&eRprding Bft?%(ééc;\émﬁéf}edgﬁg‘ngﬁéﬁvhzth'%:%%pﬁ%’éfoﬂrqeﬂ?ﬁ% pai nt
25conpri ses raRedte 9k %t Fidke OemhbbdsHeeEoondtiFIF. 3 uappéd pedutetas |y during the
printing described above with continuous or discontinuous presses and the production
15 steps could be combined in parts. It is for example possible to produce the core
and the surface layer or the core and the balancing layer in a integrally formed
operation similar to IFP and to apply a balancing layer or surface layer in a
separate production step similar to SOC. A pre curing and a final curing with

various intermediate steps are also possible to use.

20  The decorative properties could be obtained in several ways. The surface is in
one embodiment made decorative by colour pigments, which preferably are
mixed into wood fibres. The whole panel couid be coloured. Alternatively colour
pigments could be mixed with for example wood fibres, binders and wear
resistant particles in the'upper layer. A printed pattern could be provided on the

25  basic colour. The printing should be made preferably before the final pressing
and curing operation and this will allow the print to penetrate deep into the upper
fiore layer. The print could be appiied in such a way that it extends a
considerable distance, for example 0.1-1.0 mm, into the upper fibre layer after
pressing. Vacuum could be used to facilitate and to guide the penetration of the

30 print into the basic fibres. Such a print could create very accurate copies of stone
and wood products and it will maintain its pattern even when the surface layer
has been worn down considerably. A very durable, decorative and wear resistant



process. The surface could conprise particles that could swell, expand or
shrink after pressing and thereby create an uneven or enbossed surface. Al
t hese design effects could be naintai ned when the surface is subject to
consi derabl e wear during a long period of time since they extend deep into
the surface | ayer. 30Repetition effectsi®f a printed pattern could be

avoi ded. 17 also be incorporated into the surface for exanple synthetic

di anond powdgrtaek cHiidHRNGeRRE T §VES RIEERERDE Wai EiRe and wWeh-ftritfitdd - 0. 10 mm
Such di anond particles could also i'ncrease the wear resistance and inprove

friction prdjpees indse srfagrelayergpake ibppesiblate eeate vane distnd andwgrugidnder or

fl akes, stong,ponder E&ﬁé LferfR9Wder or particles, sand and other simlar
known decorative naterials. no particles could al so be incorporated and

this could for exanple be used to give the surface in})roved properties
rel ated to glihesdgoseative effestarnglid alsg be ohtainedvith rafher spit sepagate matgrials,

resi st ange ated I t : ' I Qs .agai nst an
embossed ot &3] PORE A eR R o RO, DRSO SRS bREd TS pERIE]
decorative afofleand sioildravhittsoptionaliseelid e misetl with agjeui gmhals ande enbossi ng
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there s no DEVE By AEEAEhu st g GEEkMsBSe s PENIARGASHORODRR i hee
grooves and dasicdibse atirfadechedoigdbe finalipmeddirgy. mai n surface parts coul d be nade

and such structures could have the sanme or 15different design type as the

. ; ) ' Cela it .
Coparate mat BiarEodaanEle G0l € iR hechalcaf GRBLAEE Minkla HERSMER, |
conbi nedo Thres foneneample glase disrasatoutkikiotrgdee Hubdittangtiednd fleadislippancht or

non-transparent |ayer coat. el ven the ic. fibre structure.
The deei gn drpiedbdedngs 20ub hed el e, Rapdilres SARRERE pRT 8% 20panel 1 hat
does not compsitise impast onedlsé ptopetticsayariations irothedibroorematymsbald den t hi s

used to increase the decorative effects.

Separate materials applied on the basic surface will after pressing penetrate into
15 the basic surface fibres. The penetration could be controlled very accurately. A
hard material composition will penetrate deep into the softer basic fibres. A softer
separate material will be more compressed and distributed over a larger surface
area. The separate materials should preferably have a different size and/or
structure and/or orientation and/or optical effects than the basic fibres and they
20  will automatically create a perfect fit between a desired pattern and a surface
structure. The design effects could be even more pronounced if the separate
materials have different wear resistance than the basic fibre structure. The
surface could be brushed and the different fibre structures will be more visible as
in real wood or stone floors. A similar effect could be obtained if the printing paint '
25  comprises wear resistant particles, which are applied locally during the printing
process. The surface could comprise particles that could swell, expand or shrink
after pressing and thereby create an uneven or embossed surface. All these
design effects could be maintained when the surface is subject to considerable
wear during a long period of time since they extend deep into the surface layer.
30 Repetition effects of a printed pattern could be avoided.

Special hard wear resistant and decorative non wood fibre based materials could



case the wear resistance could be created with wood fibres and binders
only. Al these design effects are preferably created, contrary to the
known t echnol ogy, by methods where prints and col ours penetrate deep into a
preferably pre forned sem finished surface |ayer or where separate
decorative 25materials are incorporated into or applied on the main surface
layer. It is also possible, according t&’enbodi ments of the disclosure, to
create a very glossy surface simlar to present |am nated or |acquered
surfaces. Thalsdbsdhapsporatedfifitertse sintacedonexages symheticdismosd pbwder woul d be

pol i shed o BLlSARTaL el LR B BUELIAh £H 3R 1 DFEMaEY @ o {ract] ve

surface or cou severa t1 mes after tion with for
exanpl e br uspaticles npuld slstmgnd:raasb ﬂnandzearlreasﬂaoce exaimgrevalfratimmpropesteer . The

original glo ur f uld.be 18 re ral years of
o o woar 0 S5ake A6 Bt HtEBeRTs adint GRS o THES: B pePBEES “cont o be
obt ai ned 3m tdmram&mcf\mse ol pyRities o wmnéni&m&a irfowahi da‘ceraemé mvedhls.ypes or

conbi nati ons of two or nore wood species for exanple any conbination of
oak, ash uce Lhese
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simlar waySg|b@frmrssurtabeymarroee@pnipleﬂdzsarsIaaecsmrglmmelsaycﬂeanaédmmd
decorative effects. could be obtal ne W|th fi bres and decorative particles
that coul d b?éal%fﬁ friGHPT, WP ah BRSS9 %edCel ectrostatical Iy. This method 10makes
It possible for exarrple to position and orient wood fibres and to create a
structure siTriatjmnnalon@thudmdhmertbelsurfﬁeamipr@ssadchgalnlsf hroesibosadddbstedlso be used
to dlstrlbut tbreej and rt|

ont.r rial in

the 1 or oot Sieet B B TSR bR e e e e leb e e O R TRl B
conpl etel y rmldame Mtégdaremsatltm ahqlbo%ib@dbmlﬂrbbwaﬂe theh deaﬁrmsame 151 t
S knownthtdc c% %surface or b?cki % ayer in a
f1 oor boar d. fa t:ona! Iammae oonngs smcet ere Is no paper that could be damaged

during lamination. Grout lines, grooves and bevels at the edges or in the main

surface parts could be made and such structures could have the same or

15 different design type as the main surface. The grooves could be partly or

- completely filled with separate materials as described above.

All these design effects could be combined. The invention does not exclude
additional transparent or non-transparent layers, coating or similar over the basic
fibre structure. The design effects could also be used independently in a fibre

20 panel that does not comprise wear resistant particles or colour pigments. In this

case the wear resistance could be created with wood fibres and binders only.

All these design effects are preferably created, contrary to the known
technology, by methods where prints and colours penetrate deep into a
preferably pre formed semi finished surface layer or where separate decorative

25  materials are incorporated into or applied on the main surface layer.

It is also possible, according to embodiments of the disclosure, to create a very
glossy surface similar to present laminated or facquered surfaces. The
disclosure offers the advantages that such surface couid be polished or brushed
in a further production step to an even more attractive surface or it could be

30 polished several times after installation with for example brushes comprising

hard particles for example diamond powder. The original glossy surface could be



The | ayers could be made from granules of cork that are glued or they could
be in the formof a cork veneer. The cork is used mainly to reduce sound
but al so for decorative purposes. It is also known that cork granul es could
be m xed into for exanple concrete in order to obtain |ow therna
conductivity, low density or 20good enefgy absorption. It is not known that
cork dust could be mxed with a binder, preferably a synthetic

t her noset ti %C%ia%eéven??@r%rairﬁ%irs%%d pakticles to forma surface |ayer
. Accordi '

in a floorboar rding to a fourth aspect of the disclosure a building

panel is provided conprising a surface |ayer and a core, which conprises
wood fi bres ¥recdARCY8li eifeateand meehanieal REperigpaoulbbpphiaibgdavith a
substanti al '%rﬂaegp.g@e hestip iy fibre€ ©F KifBAIt Wob§ Byped o?lléBﬁwBﬁl'aa'ci Dbifgorand wear

resistant partic e core could be a traditional wood fibre based core,
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conpri ses o gr feiﬁgargps1 or cork particles. The surface |ayer conprises a
subst anti allg' RS é’ ous mx of cork particles, conprising natural resins,
a synthetic thernosetting binder and wear resistant particles of 5al um nium
oxi de. The delvancsd décoratiyecdiektssupuicleeobtained with fibres andcatidopr8de- 1400 kg/ nB

and the densj f - . i f the
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| ower t her najistaiound fibites\dndyparfidies inestdritrofiedively.be a nore silent and war ner
floor. A floor panel conprising cork particles could be produced according
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conpri sing completely replace wood fibers in all embodiments of the disclosure.

15  ltis known that cork could be used as a surface or backing layer in a floorboard.
The layers could be made from granules of cork that are glued or they could be
in the form of a cork veneer. The cork is used mainly to reduce sound but also

“for decorative purposes. It is also known that cork granules could be mixed into
for example concrete in order to obtain low thermal conductivity, low density or

20  good energy absorption. It is not known that cork dust could be mixed with a
binder, preferably a synthetic thermosetting binder, and wear resistant particles
to form a surface layer in a floorboard.

According to a fourth aspect of the disclosure a building panel is provided
comprising a surface layer and a core, which comprises wood fibres or cork
25 particles. The surface layer comprises a substantially homogenous mix of cork
particles, a synthetic binder and wear resistant particles.

The core could be a traditional wood fibre based core, for example HDF or -
similar or it could be a core comprising partly or completely cork particles and a
binder, preferably a thermosetting binder. Colour pigments could be included.



cork that could be used to replace a traditional wood fibre based core for
exanple a HDF panel. It is known that cork chips with a size of 2-5 nm
coul d be glued together with very |ow pressure to panel with a density that
does not exceed 300kg/nB. It is 20 not known however that very small cork
particles, for exanple smaller than 1.0 nm could be mxed with a

t hernosetting bi nder and pressed togeth® with high pressure to forma

hi gh-density panel that could for exanple be used as a core material in a
fl oor panel. Asopartidilagy pacfarréd eémbodispmt is afiodripandi eohmisinges sufadel di ng panel

is provided 25conmprising small cork partj.cl r t Ll bi nder
that are pré@%eéci’%@g@{ﬂ'q'}’h'?rbc%mBﬂ%eeﬁ‘B%C{%brgggégé}gpgﬂ}ec%gém?%k%%g kg/ nB.
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second aspect®durg ’eﬁﬁérﬂﬁﬂﬁ%@r%‘ﬂﬁe?"qg Q:% r@n‘él%e@rﬁ%gﬂ%tanaﬁd%s %fgre in a
floor w th tha@dintin®Babdesurface | ayers. 20 A cork core or surface |ayer
coul d have properties, for exanple noisture resistance, shearing strength,

density and i npact.resjistance sim/lar.to or ev bet,ter th mal HDF
mat eri al andfhet&lné“%ﬁﬁ@?l‘ff’ﬂ‘ ?LB%‘IC&J?H‘?& ’ss'f’rlegeﬁ%ﬁﬁﬁgo a%ﬁbgﬁgﬁnggf‘@% ocki ng
system in t hRneRy &f t6eBrecstafd bd B0 £l woohmd.ity of the cork particles 5Smakes
it possible to reach a high inpact resistance. The properties are mainly

achi eved by m xi t her mpsettin esin, f | e ) I.nipowder
formwith sr%ﬁ’ﬁoﬁ%‘ﬁﬁ sppgfrﬂqn@pégg.urs%éf%éﬁgbﬂyaafapﬁ)ﬂia si%%ﬁ%‘ﬁg}’] XPeev(\:/0 dnths of a
mllinetre ey n@fidesledodsofter hantn traditisredidnsinat: flsorindgd amethise, whi ch
are thereafter pressed with a pressure of about 300 - 400.N c and a
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od
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thin surface |l ayer, for exanple a wood veneer could be applied, 15prior to
pressing, O fodPankRy@ipridigoEdrk bagiclsrdoultdsd probesednetobdingl & the sBmessi ng

coul d take pl ace against a pre | at e, ich could create a deep
enbossi ng, dPreﬁé@ﬁ%gerW@? ® t,%cﬁggwgg&as'c%ﬁgpb%p?l?ovge forned and

| am nated to the sub layer. The thin surface layer will not be danmaged
since the cote machile sfthewistiobarecomuiy alss ed uaed td prodeck acowr clirmgrising t he
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example a HDF panel.

It is known that cork chips with a size of 2-5 mm could be glued together with
very low pressure to panel with a density that does not exceed 300kg/m3. Itis
20  not known however that very small cork particles, for example smaller than 1.0
mm, could be mixed with a thermosetting binder and pressed together with high
pressure to form a high-density panel that could for example be used as a core

material in a floor panel.

According to a fifth aspect of the disclosure a building panel is provided

25  comprising small cork particles and a thermosetting binder that are pressed
together to a panel with a density exceeding 600 kg/m3. Such a cork particle
based core could be used together with a surface layer comprising cork particles
or a surface layer according to the first and second aspects of the disclosure but

it could also be used as a core in a floor with traditional surface layers.



wood firers or other type of fibres that could be fornmed by pressing. A
conbi nation core or panel could also be produced with different |ayers that
conprise only cork particles or wood fibre particles or a m xture of wood
fibres and cork particles. 25It is preferred in all enbodinents to use a
dry process where the different materighs and m xtures of different
materials such as fibres, wear resistant particles bi nders and col our

i a procealolsred) S A B e e e bR 770,
particles i nrebistpnicd, $hemanng strmg/slavcmrnsnpan@mghamleti:jhlstﬁmtstmnarrtgoceuérd be |
30mad th | stat nb ers an
br ushes. t hat SBLHIEn gl GRE oReEar s PASERE o1 SR AP PG er | al 5.
21 All errb00h|umtwt|5c:m\mg Sy sterd invtHehsaui cavaaardgéeméﬂmmtparﬂnle@oﬂ&pmubgi be used

to make pa nel s, which could appl i ed verti cal on a wall as wall panels
in interior 'B?keegx'f oSS éf’pf&apwtf@hwa@h@%'%wa ih%BEﬂpﬁnﬁé\%@ BAE hani cal

| ocki ng systaimevad/bgneixiag Qietﬁeitn'ib’ﬁettlr‘?; @aﬁSﬂobbferﬁaelneagmwetuh pBRELi BEmand on
short edges a | ocking 5systemwth exanp fl exi bl e tongue that

al | ows vert i W smail e0Th §alislegeBEEferBRY wrw g gire @&afﬁw tenthe deoviEseus. Bri ef
Descri pti on QkntsheaibF @M ESsome himﬁ'egﬂh§%lf gwﬂﬁle‘ﬂ‘el Whith atd'dhetilep ng be

described in connection to preferred i ments an In greater detail with
reference t mfewda‘ﬁﬁb@ImS@w@f@bauwﬂmd#@W@@Z agvhatempergtuje of 140 -

| a- 1di | l;yst rady e% Snyentional |amnate floor panel; Figs 2a-dlllustrate
surface I ayers 1n conventional floor panels; Figs 3a dillustrate a floor
panel according to an enbodi nent of the di scl osure; 15Figs 4a-4billustrate
product i on eSS Care cor gl bﬁguqqgi in cprbinafipa with known surface materials such

as laminate, resilient surfaces, fibre based surfaces, wood, wood veneer,
linoleum, cork venser, wall to wall carpets and similar. Several advantages could
be reached. A thin surface layer, for example a wood veneer could be applied,
15  prior to pressing, on a sub layer comprising cork particles and binders. Pressing
could take place against a press plate, which could create a deep embossing, or
deep grooves. The thin surface layer will be formed and laminated to the sub
layer. The thin surface layer will not be damaged since the cork particles will be
compressed and formed according to the structure of the press plate. This
20  forming technology could also be used in a panel where the sub layer comprises
wood firers or other type of fibres that could be formed by pressing.

A combination core or panel could also be produced with different layers that
comprise only cork particies or wood fibre particles or a mixture of wood fibres
and cork particles.

25 ltis preferred in all embodiments to use a dry process where the different
materials and mixtures of different materials such as fibres, wear resistant
particles, binders and colour pigments are distributed and scattered in a dry
form. A liquid or semi liquid process where for instance the binder is mixed into
the fibres or particles in liquid form is however not excluded. Scattering could be

30  made with several stations comprising embossed or engraved rollers and
brushes that could apply one or several layers of preferably dry materials.



enbodi ment of the disclosure; Figs 5a-5cillustrate a production nethod
according to a preferred enbodi nent of the disclosure and nethods to create
a decorative surface; 20Figs 6a-6fillustrate preferred nmethods to create
decorative effect; Figs 7a-7dillustrate a floor panel and nethods to
produce an edge portion; Figs 8a-8dillustrate a panel surface and a net hod
to formsuch surfaces; Figs 9a-billustr&le a scattering station; Figs
10a-cillustrate a nethod to forma surface |layer; 25Figs lla-cillustrate
met hods to cidarbatiFoentamwithandifitout waat lesistant paiticlek gpeld:be Bedip gike

12a-eil lustrate disconti us. pr. | ) J yer on a
prefabricat e&ag%iﬁ‘ev;vh'ﬁl? 8@“?%&ﬂ#"?@gérgg?l@rhq}o%&%%gg’fa ﬁgaﬁ ?%g{r {“géiﬁékﬁw th a
decorative sxferoeagplichtianst Saddpaesls coulddavdRinghbdigaddting syséere ca et hod
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5  system with for example a flexible tongue that allows vertical folding as

described in for example WO 2006/043893.

Brief Description of the Drawings

The disclosure will in the following be described in connection to preferred
embodiments and in greater detail with reference to the appended exemplary

10  drawings, wherein

Figs 1a-1d ilustrate a conventional laminate floor panel;
Figs 2a-d lllustrate surface layers in conventional floor panels;
Figs 3a-d lllustrate a floor panel according to an embodiment of the
disclosure;
15  Figs 4a-4b illustrate production methods according to a preferred

embodiment of the disclosure;

Figs 5a-5c¢ iffustrate a production method according to a preferred
embodiment of the disclosure and methods to create a

decorative surface;

20 Figs 6a-6f illustrate preferred methods to create decorative effect;
Figs 7a-7d illustrate a floor pane! and methods to produce an edge portion;
Figs 8a-8d illustrate a panel surface and a method to form such surfaces;
Figs 9a-b illustrate a scattering station;
Figs 10a-c illustrate a method to form a surface layer;

25 Figs 11a-c illustrate methods to create decorative effect on the surface

layer,



Figs 15a-dillustrate preferred enbodi nents of floor panels made from

fl oorboards with different designs; Figs l6a-eillustrate a nethod to obtain
in register enbossing of a surface 10l ayer; and Figs 17a-fillustrate in
detail an exanple of a preferred enbodi nent of an integrally fornmed panel.
Detai |l ed Description of Enbodi ments 15Fpgure |a shows a | am nated fl oor
panel 1 according to known technol ogy conprising a surface |ayer 5, a core
6 and a bal a ayer r has an
upper wear 'ngg '"u?tfag%g%gr&%t'irﬂ%c’ﬁgger aBean%%é'rn%ﬁi tgﬁ@?q% ESyésrt rengt h.
Such a wear | ayer corrpromesprejabmmd gora; t ransparent paper (overl ay)
inpregnated with mel amne resin and 20wi th al um ni um oxi de particles 12
added. Al um i de S | ower part
of the over | A7 TRTAr der MGIaLE KERRE'F a3RRFhANS (BRI RARE sbfddiy i 0
pressing. A decorative ﬂray(eandkéarmdmprl sing of paper with a print ed pattern
11 is inpregnated with nelam ne resin and placed under this transparent
wear |ay wear t e

251 am nafgedlﬁgs Tie & cor eiﬁL;&keéﬁéeFa al‘?tmtofé}g?tgeao%gé@% dcﬁar g?%su‘éﬁl%gggé—%l—s, under
pressure and heat to annati@ﬁbnﬁiobrbnardﬂlwﬁrkdﬁerefrmdes@asyer 5. 23 varies over
time. The transparent wear layer is generally 0.05 - 0.10 mmthick. The

decorat i ve BELIYSAPat  Bideld lhlod BnfEThEAKSH AUBE MR ghever |, worn

out . d shows 1nd upper sur art of 'a conventi onal
| am nat e f I oor floorboards with different desrgns
Figs 16a-e illustrate a method to obtain in register embossing of a surface
10 layer; and
Figs 17a-f iliustrate in detail an example of a preferred embodiment of an

integrally formed panel.

Detailed Description of Embodiments

15 Figure 1a shows a laminated floor panel 1 according to known technology

comprising a surface layer 5, a core 6 and a balancing layer 7.

Figure 1c shows the surface layer 5. It has an upper wear layer 13 of a
transparent material with great wearing strength. Such a wear layer comprises
generally a transparent paper (overlay) impregnated with melamine resin and

20 with aluminium oxide particles 12 added. Aluminium oxide particles are generally
positioned in the lower part of the overlay in order to protect the press plates
from wear during pressing. A decorative layer 10, comprising of paper with a
printed pattern 11 is impregnated with melamine resin and placed under this
transparent wear layer 13. The wear layer 13 and the decorative layer 10 are

25 laminated to the core, generally a fibre based core such as HDF, under pressure
and heat to an about 0.2 mm thick surface layer 5.

Figure 1b shows the balancing layer 7 that generally also is a melamine-
impregnated paper. This balancing layer keeps the floor pane! flat when humidity



5as expl ai ned above. The al um nium oxi de particles 12, which are
transparent, are included in the pulp during the production of the
transparent overlay 13. Figure 2a shows a known surface layer with multiple
overlays 13 that have a coordinated print on the |lower side in order to

i nprove wear properties. The layers are also in this surface |ayer placed
over a decorative layer 10. 10Fi gure 2b28hows a known overlay, which
generally is sem transparent, coloured with col our pignments 15 and pl aced
on a decor at variesl agetim@O0ThaNrbnapaesrt ayesr tayer isadeeadlly 0ef5 18d Oanmmehickll ose
fibres. In order, to obtain the transparenc all natural resins that are
bresent i n ¢ hEe Grodeiaabted Pt T S0EbE Aetra BuuBl e feal BRIl ace Tn a
lam nate floggt.is in all enbodinents 15 made up of well-defined paper

| ayers with constant thickness. Separate |ayers are used to acconplish the

decorative properfies and fhe ar properties. .The total thickness of all
wear resi st aﬁ'ig Tea{ﬁe?ego"@o@é}eﬁadltm%k@@%os .afeﬁﬁﬁOi'ﬁ&P@V?'E'Ogalé?@&??edﬁ%qri nction
Ibet ween tﬂ;e i@ékmﬁde@?ﬁo@ép‘?aeﬁimnfuhbbﬁcée Fhrglbleamahwmed air@tralhtg)au@ﬂer ﬁurface
ayers and the .ngon-refine ow cost wo i br.es at are us | 20t he
core. Figur earfdngﬁ‘éﬁ/\igm R?Hﬁ%f}ﬁ&f‘ggﬁprﬁaf‘ﬁtlono‘?ﬁ%e [FRSRFERHB PV Mbase col our 16

conprising colour pignents 15 is applied on a core 6. A print 11 is applied
on the base Eigl@a sinalvepa Rh@et sufagdaystwithaacitipl avetlaysnspthaehdvevar ni sh 18

and in sonme appl.ications eyen with a.top cpating |ayer 17 that could

Compri s al uHTIIRPISERT ik esqnr S98 i FHEER BpaTve o4 GrotiBadss and no
fibres are uggsks dré glsban Bs Slrews |aydt phed et psl tecoraife lpagel0. wher e col our
pignents are 15 are included in the core. The surface is covered with a

baner S ouf SRl g RiSH dferial: iR Ber Rl IR neeb B BACBEBLB 5
honopgenous ngith tslamsyiqments 1hemml @iatcadcors dibaorativealeer H).and preferably a

bal ancing layer 7. The panel 1 is integrally formed in a production process
where the Sﬁéiace

ayer, the_care and.the | ancing | ayer .are forned in the

sanme pressi I 8@1&1&%&6;@8%&% ’Qegﬁ"%eﬁlﬂ%e?ﬁ'éessﬁn_r?rg%tolo P”’s? It conprises
a 31xt gredoftra/mlg dll'aé‘rlc?,railsrﬁtér,af fe@mh sHh%t&:’(er pyéRnt Tnetﬁes'tr@':jftwdwrﬁblr}ﬁ mr:lelz’ 12'
and a bi nder . Prefer y the od.fibres are uprefined, of the sane type
2e used |’ HSSTAREISS1 {13 WIS TR0 1 PO BBRGILS MallgrtiodRiaihe such o
l'ignin. 1Ehe weas up @ helaBlindPpdpet Iferd Widh ddnstamitRicRictkesapd riiteahydrs ni UM
oxide particles. Qther suitable materials are for ,

are used to accomplish the decorative properties and the wear properties. The

total thickness of all wear resistant layers does not exceed 0.2 mm. There is a

clear distinction between the refined and expensive fibres that are used in the

upper surface layers and the non-refined low cost wood fibres that are used in

20  the core.

Figure 2c shows a known direct print on a HDF panel. A base colour 16
comprising colour pigments 15 is applied on a core 6. A print 11 is applied on the
base colour and protected against wear by a transparent varnish 18 and in some
applications even with a top coating layer 17 that could comprise aluminium

25 oxide. Such a surface layer is colour based and no fibres are used.

Figure 2d shows a known coloured HDF panel where colour pigments are 15 are
included in the core. The surface is covered with a transparent top coating layer

17. The wear and impact resistance of such a panel is low.

Figure 3a shows a floor panel 1 according to one embodiment of the disclosure.



10exanple silica or silicon carbide. D anond crystals or powder, could al so
be added into the surface layer. In general all materials with a hardness
of Rockwell C hardness HRC of 70 or nore could be used and they do not have
to be transparent. A mxture of two or nore materials could be used. The
connection 34 between the core 6 and thgysurface layer 5 is not a distinct

| ayer, as can be 15 seen in Figure 3b due to the fact that fibres of the

connect on HepABRLT e R0 R WARE B vackd oud by RoRedEllp T By e
conpri ses priefrapakiny dedsativeaduoiace }tnygrrﬁra}ns pl@‘embfly?a belandagmyat‘rvﬁamh eri alhs
osure offer t hat the

or chenical s t.s of,the dis a

Cear T ot ot diATeL LA A Ry are g pr U R e PR EE e ha noen
fl oor panel sgord BRd tHe kaessy BTt 418 foveRsd iheisd Saradbraamhgdpeatishi ve surface

| ayer could vary fromfor exarrple 0.1-0.2 mmto for exarrple 2-4 mm or even

nor e. si st.an | ntlal n decorati ve e{ ; coul be
vty omel & iR Byl e s ack Bt ISR BIREs & ToBhED et tiR 4s "and more
ina SurfaCEthélM%rrdW%F resset@h@aﬁadesmmtéud:gbmaucm Prprratly theuksbdoe used

as a floor panel but also a conmponent in a ca etc. where a
hi gh wear refgﬁr%st%rﬁd’é‘r?fﬁ‘efjeaftsﬁ"?éamﬁﬁﬁp%%ﬁ$@'"l"ﬁ?%éf“iiBﬂ”t'ﬁ@ PHEFGr ext ruded

components QReY ébrhﬁnsmﬁa’f@.@z I@%irféféu%h 28 lighH! thd@eabielistibaridiewi(in 12r
exanpl e glass fibres, The surface |layer according to a preferred emrbodi ment

of the di sclaggraieraply %wanrg%idapaawﬁ%é?ﬁhqﬁ@vtta A MRtelahare 'of r st upper
hori zontyal _RbaRpIdYiicd A cafbidd DistRBRY cAafals Gfpdifer ilcPmg, baver ¢ hat

conprises a first wear resistant particle has a second i nternedi ate

hori zont al Addad i the gytacedryendegenpel all ﬁ@terwéfawﬂh adagingss opBeekvedlle 12
that conpri ﬁamﬂggsﬁ Y &S70 rtrﬁode%u[?ade ] thé? a0 @8t Favetbd I ower

hori zont al ane ocate er t second horizontal plane H2 that al so
conprises a twéoarenwé‘emmtws io§ tvener paretnaleialsZoulthie dsesh &be aprhantan

resi stant pa§4tl+e?\!v8§n &%Lﬂoqe era%‘?ﬁ@?uﬁao%qaﬁr)ﬁg np’{ % Ialsflﬂét%v . ,hds WHS Such an

enbodi ment w | Si'st at w mai nt ai n
i ts decapkat iseenjv Elgeret 3tedue ohtbe $ant ffead dbwis| df tthmmmldmra@ej mivteairare hgseaibr asi on
has together. This gives a very strong connection between the core and the surface

layer.

The surface layer comprises preferably also colour pigments 15 or other
decorative materials or chemicals.

20  Embodiments of the disclosure offer the advantage that the wear resistant
surface layer 5 could be made much thicker than in the known fioor panels. The
thickness of the wear resistant and decorative surface layer couid vary from for
example 0.1-0.2 mm to for example 2-4 mm or even more. Wear resistance with
maintained decorative properties could be extremely high, for example in the

25  region of 100,000 revolutions and more in a surface layer that is about 1.0 mm
thick.

Such a panel could be used as a floor panel but also as a component in a
machine, car etc. where a high wear resistance is required and complex injection
moulded or extruded components could be formed which also could be

30 reinforced with for example glass fibres.

The surface layer according to a preferred embodiment of the disclosure



10renoved the first upper fibres to the second horizontal plane H2. Only
about 0.1 mmof the surface will be renoved. The abrasion will then renove
material to the second horizontal plane H2 and the surface will still
maintain its decorative properties. The abrasion nust renove naterials to
the third horizontal plane and only thepn, provided that there are no
further horizontal planes conprising wed $ 15resi stant particles or col our
pignents, will the surface change its decorative properties. The surface

| ayer coul d conpisese veatinal hoition Shwith a firsinpperddjrizcetat plane Hdclocatet dér and

| ocat ed at f [

exanpl e 0. 1dfhfe Lﬁ)@ggﬁar%ﬁéégﬁﬁgcé %9%?61??0%5@‘@%5%1‘?& Wéarﬁ'\%ﬁstg ul"ilCé corrprl se
wear resistamd. lpaasta sémdomtemmﬂatblrhnlriesntalivimijﬁelntatedfund@ethdn‘"mI\A@aure

of fer the 20 I St.an i derably better,
for exanple %”ﬁﬁ%ﬁ‘g B@qﬁg}cqrﬁ%rﬁegﬁvqoﬁj[bi?se\gﬁ[ﬁt Eﬂlr??'ﬁi ?tfnagcﬂatg’rycoul d be
reached. %briaweohordﬁontdﬁpfa&uﬂ—i:ﬁdzﬁ:awd indenthe sexdnd @otirentalpladientdd thadf t he
surface IayerI he wear resi ﬁtance a d the(ﬂ igr.ﬁ}?f e grocferties will be
conpl et el y oF'"°RESBRITE G SPIPAF VoG AP 8‘?t% o bres At ¥ered and pre

det er m ned wayista#bfaiticRt eoallReferaiebe nixgmhigntdeurqigiens. Seehat dehyde
resin. Any other binder, preferably synthetigc therm)settl ng resjns, could

be used. Fi g%maocweah\ﬁ%waa V%P/b“éﬂaér‘fiﬁ'%”tl%ﬁé?e 1BYELIREE VUi YN Sy abl y wood

fibres 14’ %Bio?athbWe:@ﬁe%@rf@é@%lﬂ%%rﬂﬁnﬁg@d lvihemrthe kBRisRin Hdze 1 oor
panel . The fibres, the binder and also the pressin erature should be

adapt ed jioh dﬁ”%ﬁﬁﬁ?%fﬁﬂ garer [iaiestie thessenend hPH%P'g@ﬂr %’l?eHnEaQ'é'V agAdt b keep
the panel @Fn ofTH@s@%c%rw.n 'Ba réﬁ%@éd thbsawés%remtthan %mqﬁaw.sho%@ggh%

tenperature for exanple degrees higher than the surface |ayer

It coul d be sAsAnd badepnial Péﬁfﬁ?drﬁz pod the wrfasg “@kﬁﬂhjﬁ@ntﬂﬂhﬁs dm@r%tmef ace | ayer
coul d conmprigg,okiel Whe%&ﬁﬁ%%e%ét@r@%%% tHqu_ﬁEShﬂﬁvt

fibres, 25% ma?am ne resin an pigne e sur? ce Iayer coul d
have a t hi ckadsthenwpiowidefl shet dhereaaerpd éurther hhezanddi géanes comprigitg-véaim or even

mor e.  SThe ri’é?l%ta‘?] ﬁ$r‘ﬁEI§Q ?ﬁ&lgh@gﬂgﬁﬁﬁts' ﬁnlﬁhé surl‘agé émi‘ngg'!tglﬂi Eoratlyehow a panel

where the surtace
properties. The surface layer could comprise many horazonta! planes adjacent to

each other and located at different distances from the front side of the panel, for
example 0.1 mm, 0.2 mm, 0.3 mm, 0.4 mm, 0.5 mm etc and they could comprise
wear resistant particles or wood fibres. Embodiments of the disclosure offer the
20 advantage that a wear resistance, which is considerably better, for example 5-10
times better than in the present laminate floors, could be reached. Abrasion of
the surface will only reduce the thickness of the surface layer. The wear
resistance and the decorative properties will be completely or essentially

maintained or changed in a controlled and pre determined way.

25 A preferable binder is melamine or urea formaldehyde resin. Any other binder,

preferably synthetic thermosetting resins, could be used.

Figure 3c show that a balancing layer 7 comprising preferably wood fibres 14’
and a binder could be provided on the lower side of the floor panel. The fibres,
the binder and also the pressing temperature should be adapted in an

30 appropriate way to balance the surface layer and to keep the panel flat. The
balancing layer 7 is preferably pressed with a higher temperature for example 5-

20 degrees higher than the surface layer 5



that has been produced in a prior separate operation according to the SCC
principle. There is a distinct connection 34 between the core 6 and the
surface layer 5. The connection 34 could be very strong since binders 19
fromthe 10surface layer 5 penetrate into the upper part of the core 6,
especially if the core is HDF or a woodybpased panel such as for exanple
particl eboard. The binders 19 in the sur ace layer 5 could be specially

adapted to net e f order to
for exanpl e%ﬁ%?'@%éé“‘?a’ﬁg Fgﬁggﬁ}o@-r?égggfigfgyﬁ%@ h(r)eenL{ %e(f eefgb@g bi nder
gon}:ents cozatcnlndggeuﬁ3@56xantplree25ﬁbWelganmlwﬁnhmoxl@aﬂﬁ% wbou Iﬁbresu%%ce | ayer
whi ch-oul d BEEIUEIRE BrOAUEE0R Y PEPEBadsn SR B RLTG are
descri bed schrRBRédst hicy iend ewembletlhehéwmba@eohamr— asnrh loe evppeiord.ayer. |t

I s obvi ous that the production coul d takﬁnﬁiace with the surface |ayer as a

| over | ayer . T BROBP§iRTEIERPIR Hittdeps Bdlieci b a panel, preferably a fl oor

panel according to the preferred IFP principle. A scatteri ng station is
used to applmigarefdd stow @)zsgmelzvhec@merémfaﬂg ldyees hak deen fgmledyera cars 6a

conveyor 20. A second | aye conprising the core |layer is applied on the
bal anci ng | d)&tn qsrpac‘?’?é’rgél‘f%?dﬁiéﬁ‘ PriphEeRAr Wﬁeéﬁf@ﬂé*‘cﬁ%e/ itgzh%ggﬁerabl y wood
fibres and grficiMierThend ¥-a distintt E6hrca¥ e 34 bBRvedhIns tae® dry @k stfabé applied
by the scatterlé station on the core |layer 6. The surface Iaﬁ/er 5

conpri ses prar&daghy C%‘?!QP“PP@ﬂé@u'dab%YQmévo%%l”G\%B'ﬂd?'@s‘igstr%{'ﬂtt Sarticles.
The SUr face d 6L | 3eP OTREFAS IRE RIEN AR paRl ot herciobOUsoaRIATHThe LHBL gi ves

t he surface asi ¢ col our. production nmethod coul d preferably
conprise an i§ mwa@@bm%@aw@smm@s fojgarapietpartipapgard. ghedingess part | y

30compr essed g i, & kAL iSer3lodis B Lhed AR AR, BeRSRIBSna WILRIBNT O 2

simlar device res are pr y not cur east not
conpl et el y, the uppérgparistad theectiratreosies tufor example dcreaserthgmeoigigest t er i ng

tati 60 ' : " f
cach mat or | APUEERES LR SRYEST: LHERLbENLAR By &1 BiPuplEnaPlE (07
t en scatiter ilogenpartssof dimelserfeee layar &.

Figures 4a, 4b and 5a schematically show preferred production methods, which
could be used to produce a fibre based panel. The methods are described
schematically and with the surface layer as the upper layer. It is obvious that the

production could take place with the surface fayer as a lower layer.

20  Figure 4a shows production of a panel, preferably a floor panel according to the
preferred IFP principle. A scattering station is used to apply a first layer 7,
comprising the balancing layer, on a conveyor 20. A second layer 6 comprising
the core layer is applied on the balancing layer in the same way. These two
layers comprise preferably wood fibres and a binder only. A third layer, the

25 surface layer 5, is applied by the scattering station on the core layer 8. The
surface layer 5 comprises preferably wood fibres, a binder and wear resistant
particles. The surface layer 5 comprises preferably also a colour pigment that
gives the surface layer a basic colour. The production method could preferably
comprise an intermediate pressing step, where the wood fibres are partly

30 comprassed with a roller 21 or with continuous pressing equipment or a similar
device. The fibres are preferably not cured, at least not completely, at this
intermediate production step.



Printing, colouring and siml|ar design effects on the surface with for
exanple an 5 ink jet printer 22 or simlar production equi pnment that gives
the surface | ayer 5 decorative features could be used in line with the
production of the floorboard. Printing is preferably nade on a pre pressed
surface prior to the final pressing. A scattering station could also be
used after the pre pressing in order to2for exanple apply additional
decorative particles. A second pre pressing and even 10further applications
of decor at i VEhesdadieiiag statioubd coald madheripe severbiechlierifg uwrals §0ae88h,8§c, The pre

pressed layers are after printin i f _such producti.on.st i pressed
under heat aH¥ @F%%@lﬁ@{e&ﬁkwﬁi%ée agﬁﬂq‘{éﬂé}r ugfiop liag g?ﬂﬁtﬁ\oﬁ‘gﬁ%cles are
bonded t ogetfiefo teh bbattdhipg kinRsland ewdn aldareur es under heat and pressure. A
15panel with a hard and decorative surface |layer is obtained. Continuous

pressing is preferred but discontjnuou ess Wi h r r

openi ngs COth rﬁ'&fgs%o‘?%tg'qgsaé‘&s'rﬁﬁ sdseis %E?F?fsa"rt@Eé”ﬁ%&%@%&°§ie&§tﬁ%§eﬁenbossed
IOLSSS ur S shatink Jet pHster 23 oasiﬁrtileebroh&bﬂoﬂ@quimer&ﬁb@é@mﬁftb@eertfaamrIayerrﬁ_aper I Ibas ed
enmbossed matri x in order to 2Qcreate an egbossed surface that, optionally
conl - be codamraliieFaen <oud Tl edda e SR A7 FogHctiana Fus et od
design and emiARgiiNgrefdbiblg el abrestesbddisipface prieotothednpressiimg and
design nmethod which is not used in the flooring industry since all such

design featuyes are based on .t separ at teps of printi and pressing.
25 Accor di nd'[‘ §6atéﬁﬁgafai1gﬂtcgulgfa\f\sf%%e gf’%@?@fﬁp%g’ﬁprﬁ{f%‘ﬁw&rg% tﬁggrssi ng and
desi gn " st amgxaniprs Aesly aaitishd) detsrative\batielby. ABe@ndqse peessingsmdrevemat ri x
conpri sing prol'grusi Ens,t vvhi&h are covered w @I’% s&é ectreg lﬁéa'hnt, for

exanpl e Wi t HUBN¢nARpAFatiops PEreqaalive pRierials coH A Briefo e iRl pr ot r usi ons
and not on thesdid.ri x parts |ocated at |ower portions between the
protrusions, could be used. 30During pressing, it is possible to apply the

sel ected paipt only in . the sectipons .of t he surface that are pressed
el ow the & oeTRRtetshd iaterS aErates Priing. TaubR Brotibligtsieb Kbefhor Do dect on
and struct urgessdl thdeeheditzpidieessufdand Hefipes aed hedvés rdsisant feticlere in
detail in F! ures 16a-e, The paint apd t he pressj n% Cou"lﬁg be chg{&en such
that the pai®e Paaded fogetber wib dhe Riader phichg %R:Y’Ef!reé GaFAMGPERE Pt ti al Spart
of the presaEFNEr a HARI SR BedBRARRL R thyleisustsiné® apply other materials

Continuous pressing is preferred but discontinuous presses with one or several

openings could also be used.

Pressing could take place against an embossed pressure matrix such as a steel
belt 23, an embossed sheet or a paper-based embossed matrix in order to

20 create an embossed surface that optionally could be coordinated with the
surface design. High quality coordinated design and embossing could be
obtained with an integrated pressing and design method which is not used in the
flooring industry since all such design features are based on two separate steps

of printing and pressing.

25 According to embodiments of the disclosure an integrated pressing and design
“stamp” method could be used whereby an embossed pressure matrix
comprising protrusions, which are covered with a selected paint, for example
with a rubber roller that applies the paint only on the protrusions and not on the
matrix parts located at lower portions between the protrusions, could be used.

30 During pressing, it is possible to apply the selected paint only in the sections of



t han paint for exanple special fibres or particles on protrusions |ocated
on a pressing matrix and to apply theminto deeper structures than the top
parts of the surface. The binding agent is preferably a nel am ne-

f ormal dehyde resin. The pressure is 10preferably about 300N1- 800N cn? and
the tenperature could be 120-220 degreeggC. The pressing time could vary
for exanple from20 seconds to 5 m nutes dependi ng on the production speed,

panel thick j e T, i t f r rd s _preferably
500 1000 g/ 118 ees B3 JedhBres T B3 ot e s wPBFE "Rk datct
resi stant f|pofdeoewatdineteddesighearsi dtpuchire £OMIO-bESMaiddd. Kderf8tamph enethuod ace
| ayer may conpris r consi,st .of wood fj bers that are essentially . .smaller
Lhan 1 TRGesTFeRenSiEy aRtaiy FEGR et gheuiBh Tof Brsshs RrbleE
powder form ¢Haskn 8uch has et ganttipensateh aito thafibr@ sbusite dimgshé fritee | ayer

r consists of fibres in woo r-formw t

conprises preferaply o d, powd ]

Pl e Prrafihe bratk RB. i Samb Melbcot b §oed framiy elermelstiter . The
fibre 20par tthgh gaint for hampRrspepl fibre 94t PakiBied ob plotfisiBRsAbc¥EDN kar ger . A
particularly high quality surface layer 5 could be achieved if the wood

fibres, whi oHESFRY MakbeR | terepplydhamidterdecper Yictypy thantthe iappaisaf thesi st ant
particles, aygrsghready pre coated and fully or partly pre cured with a

bi nder, for exanple a nelam ne or urea fornal dehyde resin, or pressed and
t han separated 25nmechanically into wood fibre powder or, wood fibre_ chips
whi ch are prEehiating agerlis ereferally omelaptngdetmaldehyderesios | ha prapsuB éd

fibres. jguchyaretddly SosATBORLEIONICHHS 288 BRClefpleVatitfel douRtbd #8lh-bgg be m xed with
wear resistant particles and could create a conpact and wel | -defined base

for the pri rampsdpetiaprepsing fimevasld vasy fasexampigddiam g0sscensisita Soe evenl y
spread over rkiﬂﬁ?‘é"b‘éb@n&Hé}ég?ﬁeshx%ﬂ%tio%’%g%@f‘%ﬂeg91ic‘!ﬁx@és,%e%ét%? #He

resi stance coul d be reac Such coat res could be obtained from
recycl ed HDRepsityHIRN® dgeithopesinit pagferablyotiG- HIP, kalinid cih isqmsisthleble predueeni cal |y
cut and sep : l L4l ' / IR 29 The
chi ps and f?@ﬁ{e@g{%‘ﬁ? %Hﬁéﬁﬂégggs”#ag{@olﬂgﬂyag?ssﬁ[f @a %’g,n@%&e{/dgﬁ @Ot hey
conpri séSal kgims3.urestiridee dayes mayl comgdriaenion edagief wiobdlfibers ti@tearaood fi bres

could al so r t . am r icles. and used as
mel am ne coal(:g' g%ﬁ% ﬂ%%%ﬂ?'ﬁhgﬁg r@ﬁr @gg%gg%%p grr r%%ﬁ%?wﬁﬁ%%?@%%gﬁafor t he
bal anci ng | ayeex fibersSiRipgpwder fiimstheivere sgbaitably s@bller thive O Samm. piheduct i on

met hod, which_in Fhisooreferredf errgrodi ment is‘t yused to produce,a SOC panel .
A bal anci ng L9 o7 STIsEs REFTRRDY Qsthats:of oies 1hosH AOHEST SRV ou d be
a wood fi br patiztsdwhiyiaire asthdestdd SedboabOMed. ®imm ot Bach smamsl Tiksadiraci ng
paper uggd in.c nv.eﬂ_i?i onal | am &abte fl o(g)ri ngrgr oduction. A pre fabricated

core 6, “FPor PATLIGHES) IR the ¢eRg pgpt couid be 0.1-1.0 mm ven larger.

A particularly high quality surface layer 5 could be achieved if the wood fibres,
which are mixed with the binder, colour pigments and wear resistant particles,
are already pre coated and fully or partly pre cured with a binder, for example a
melamine or urea formaldehyde resin, or pressed and than separated

25  mechanically into wood fibre 'powder or wood fibre chips which are preferably
smaller and more compact than the original wood fibres. Such a fibre
composition is especially well suited to be mixed with wear resistant pariicles
and could create a compact and well-defined base for the printing operation. The
wear resistant particles could be evenly spread over the whole surface layer and

30 a high wear and scratch resistance could be reached. Such coated fibres could
be obtained from recycled HDF or HDF based laminate floorings, which could be
mechanically cut and separated to small wood fibre chips and/or wood fibres.



10particl eboard or any other type of board is placed over the bal anci ng

| ayer. A surface layer 5 is applied with a scattering station 60 on the
core, according to the sane nethod as descri bed above, and the upper and

| ower | ayers are connected to the core in a press such that a panel is
formed with a surface layer 5, a core 6_and a balancing layer 7. 15 The

bal ancing | ayer 7 could be decorative afd coul d conpri se wear resistant
particles. This neans that a panel according to the disclosure could have a
surface | ayefheéschipeland filas saald bei uked isal layewr(bate’)lexpaiifdhelerapineef er abl y

have to be ¢ EmEREh#REe Sl el et il o WERE Fiafls Bld diede NOL
suitable f orse:mcdrte@ﬁdmﬁbé enedaring qraedpsr pamicles ahd used &s frmlampinewodiedg t he

Cyet oms coul ioriRgrates BoafbEl b8k by Ot EbaslRERARITS or 201, i ¢

hori zontal or vertical snapping. Figure 5a shows the SSL principle where a
panel is o orlffigarewth mmubdtdméaliysthd sagegpredysdipnnetsed, fwddeh indlier . The

d
Phe ot her t i eElR o BubEy i Ui RETeo%a SOG Sty BRERRERA AR (R
f Isoor bo%] d 399F$]§@05 lmrcfomeydravm balantihd [gyeetardbé v woddiiok hesad tafyetaamut 0.5
-3 M is sur

{ype of cor SRR 2OV BT PaRTGG LoreruFREKECARER i, © °

alternative fmyag pldtiuictien. rogite fasrl‘:xaaed:cmmocbrrmamptmrmmﬁme coul d conprise
od fibres. and

subst antl aI I t tcl i ith
one. baci 10 colAsHEtR Sl BINBLYRaRS PasHe Fsed A PR belabrha st ol our
pi gments ar esdﬁaééﬁhy\éf bl éﬂ%ﬁie\ﬁw% 4 béﬁtt@ﬁm@@&tlﬂﬁ) s0Inahaedicabecqrdingps €ssing is

needed in order to forma base_structure r further desjgn steps. Pre
pressi ng couhd SHWPO%QSG@éﬁf‘qe(grat{?ﬁ’ﬁeﬁ‘“dplg?b‘@g‘é"sa%g |a%8’i-§ H%pl ai ned in

the text belQneerbh gt &hte ﬁmwsesfs&%h thal QGRnal ik Yot Wie 8 sGoadedalps
obtained by mxing fibres wt fferent colours 30, 31 and/or different

fibre structiusepre \5|<’15'|de'ﬂ‘ %?‘Q'é%ing FWBFE types etc.

15  The balancing layer 7 could be decorative and could comprise wear resistant
particles. This means that a panel according to the disclosure could have a
surface layer 5 and 5’ on each side. Such surface layers could preferably have
different designs and this will reduce the number of articles that have to be
transported and stored. Embodiments of the disclosure are very suitable for such

20 double-sided panels since the cost for providing the rear side with a decorative
layer is very limited. Mechanical locking systems could be adapted to allow
locking of such panels preferably with horizontal or vertical snapping.

Figure 5a shows the SSL principle where a panel is formed which could be used
as a separate surface layer. The production equipment is in this case used in the
25 same basic way as in the other two methods described above. The main
difference is that the floorboard 3 is a surface layer 5 with preferably a thickness
of about 0.5 — 3 mm. This surface layer could be connected, preferably with glue,

to any type of core material.

Decorative features could be obtained in many alternative ways. In the most
30 basic embodiment the surface could comprise substantially only wood fibres and

wear resistant particles. A design with one basic colour only could be sufficient



Figure 5c shows an ink jet spray head 24 that could be used to apply a
print 32 or a pattern simlar to a print on a preferably pre pressed
surface. The ink 10penetrates into the fibres prior to pressing and could
be positioned deep into the cured surface after pressing. Ink or colour
particles could be applied for exanple sgth a depth under the upper part of
the surface of 0.1 -1.0 mmor even nore. The ink should preferable

penetrate to,q | eyel Fté%%g%\é’ofgpfaig@%ﬁgs%%ﬁiﬁéc%itﬁt( o&@gﬁrhgbﬁégg“’ﬁ gure 6a

shows that for exanp e an extrudin ea coul d apply
separ at e extinigguddibidpreprédingis nkededlinf drdetntformnb base atditore fot udbeur e

a/ q e . . . ; | '
The extrude S eoony £8Pl sty o Rh Bl K G for ey PEmaRB e WIEN T, 27 s
W th wear r esdpdirsetl inplae taxtbeisw. 20Fi gure 6b shows that the separate fibres

33 could be pressed and bonded into the surface layer 5. Figure 6c shows
that the e fl ) | g i | WL si st ance

t hen t he 5ba2ﬁ é&%?ﬁgréeh%gnﬁﬁp %Caeggéhq%t\%ﬁ}a?tg@*e&g@du%kggﬂﬁd ughe'()j‘w%ﬁ[? r‘% is wll
renove a parwithrodiffeteat cgpans 30081 acd/ootiifieteant Sepstakhirés, fibessidis, b a
decorative 5%OC%V€ will be obtained. This will give a perfect match

bet ween t he ¥{¥U¢fure and the col oured desi gn. Figure 6d shows that other
separate materials such as flakes 36 of wood, netal, plastic etc. could be
used to gi veFigure Sewhbas endelc et apriay diepd @ddhati ces!darelusadds epglypapritt82nmat eri al s
coul d be pressed.into the

h basi.ct wood 1}i b Ie surfaced rg% Fi Hé, 6e shows
Chat pressi it Pttt PRI T BIT A S RETARY §Te Piesred s Tassedre K el s ar out
lines and sipenkaates o ithefitres priagtoqoesdsthdandealed bu ebsitlespkbdedphnto tha

traditional |anmnate floorings re the paper will be d ed. Enbossing
W th & dopt PBH0 Ftace alRppisss g 13 o6 po i8R s Chilt g SRl 6 BKerEER, o ned.
Fi gure 6f sheiwsa &sth uddstinbap@ergst anhe @ulfdcder MbLaomed ovieldn frere.exanpl e
wood fi bres,_ preferabl ?;?frsfsse@ti al | g i ndi vi%g}aL} fibres or clust erﬁ of
i ndi vi dual finGrB%ShOE PERrap s Raneliedo fHeYR PROVEINEURREEFRIHER'SEPhey coul d
be applied igarggeral |ayers, which are coordinated such that they build up
a material layer simlar to real 10 wood.
15  Figure 6a shows that for example an extruder 25 with an extruding head 26

could apply separate extruded fibres 33, with a different colour and/or structure

and/or density and/or wear resistant properties, on the basic fibre layer. The

extrude fibres are preferably mixed with a binder and optionally also with wear

resistant particles.

20  Figure 6b shows that the separate fibres 33 could he pressed and bonded into

the surface layer 5.

Figure 6¢ shows that the separate fibres 35 could be applied with a lower wear
resistance then the basic fibre surface. The surface could be brushed and this
will remove a part of the upper surface of the separate fibres 35 and a decorative

25  groove will be obtained. This will give a perfect match between the structure and
the coloured design.

Figure 6d shows that other separate materials such as flakes 36 of wood, metal,
plastic etc. could be used to give the surface decorative properties and these

separate materials could be pressed into the basic wood fibre surface.



Al'l the above described nethods to create design effects could be used in

| FP, SOC and SLL enbodi nents with or without a pre-pressing operation.
Figure 7a shows a panel according to an enbodi nent of the disclosure. It
conprises a surface layer 5 which is produced according to an enbodi nent of
15t he di scl osure and which is glued or I?m' nated to a known core materi al
6. A balancing layer 7 is applied at th&'rear side as shown in Fi gure 7b.
The floorboard 3 is produced according to the | FP, SOC or SSL gri nci pl es
descri bed abBigere 68 shavesthatprersing atnelx foBe w6face cayld sreate IIPR¥heen cut

into several or . El LE&RIch de¥bich have
been forned ?%Jeis’@f@gﬁggg%)gdnglfm@'%ﬂ{cﬁ eﬁegbcoﬁ'gﬂlﬁlccgllﬁﬁ{)ecﬁi ng suystg@n’eéa 4' at
the | ong edgian iftraditioealilarahatedtolorings whetedhe ipapgenid bgldanagedo f or ned on t he

short edges. _AlLl known. | ocki.n | L ocki j i ng,
horizontal ahBPIEFEY \é@h as%&ﬁrblg%%yé’éaﬁ'@eguisﬁq%tg ge%%u'{ﬁg%edﬂaig%@9$he f1 oor
panel s coul doktaiweder al so have rather sinple | ocking systens or only

straight edges simlar to tiles and stone and they could 25be gl ue down to

the sub floog. Figure 0 R eTan STt bof the
di scl osure tEQf'rec Lﬁh(?“%g“%t:]"o%i:a?ﬁ%%m?h C?Egioéeg%glgggimgtﬂéqui prr_e'drﬁ% tﬁat i's
gener al | y ustistes prefenatenessemdblily iadividaaEfidres or clpstetuefindividuariibresahal

conprises a surface. la 5, a,HDF i The
surface | ayef§ IQC%?%F@/%EWKF P g %'5@3%% fo%@%%ﬁﬁ@ﬁé‘?gﬁ%@%}(eﬁ&be
scattered aswaichhir® chagratanshchahatbey buifdoup axaipiat layeosimilaotoseglr f ace
| ayer on a pre fabricated fibre based core, preferably a 6-8 mm 32 HDF
core. ThEd bi W88 coul d be adapted such that pressing could be nade in
conventional continuous or discontinuous direct |lamnation presses with

pressi ng ti nagthd srguverdisurisedamdthpre ssoneetesdasigraeffacts edidd paragetrdfE. used
today. The thickne of the surfa I (of0) - Lt 1s preferred
that the fi ngpa(ﬂ’i@sh%?@tbé’%ﬁeqt%gﬁ@ﬂ%ﬁémlaa@pg?p%%%ge@gr%%n'depth of the

enbossing or at least that these paraneters are essentially in the sane
range. RecycFigrdiDkshows epahelamcotiingtotan ergbedinrenbetihadisgloshre: He edges

Coul e e Rkt BB i ARy O BPEmBBaRh & 1 it

15  the disclosure and which is glued or laminated to a known core material 6. A
balancing layer 7 is applied at the rear side as shown in Figure 7b. The
floorboard 3 is produced according to the IFP, SOC or SSL principles described
above. Figures 7¢ shows the floor board after it has been cut into several floor
elements 2. Figure 7d show floor elements, which have been formed to a floor

20 panel 1 with mechanical locking systems 4, 4’ at the long edges. A mechanical
locking system is generally also formed on the short edges. All known locking
systems allowing locking with angling, horizontal and vertical snapping, side
push etc could be used. The floor panels could however also have rather simple
locking systems or only straight edges similar to tiles and stone and they could

25  be glue down fo the sub fioor.

Figure 8a shows a panel according to an embodiment of the disclosure that
could be produced with the same basic equipment that is generally used in
conventional laminate floor production. The panel comprises a surface layer 5, a
HDF core 6 and a balancing layer 7. The surface layer is preferably in a powder
30 form such that it could be scattered as a thin layer and formed to for example a

0.1 -0.5 surface layer on a pre fabricated fibre based core, preferably a 6-8 mm



a strip 46 wwth a | ocking element 48 that cooperates with a | ocking grove
44 and 10l ocks the panels 1, 1' horizontally. The | ocking system conprises
al so a tongue 40 that cooperates with a tongue grove 49 and | ocks the
panels 1, 1' vertically. Aflexible sealing material 50 could be applied
during production or during installatiogbetween two edges in order to
create a decorative effect and/or to prevent noisture to penetrate into the

joint. A theggpRLAstine b H(che‘?rcgé‘ih b%%hﬂ gtegf‘stzﬂ:ﬁ'tﬁ%ﬁ QR &Riid B MabiB G, T 1 bres

during production and c e mac 0 an dge sealing that 1s
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| ayer 25are forned with carving. A |l aser beam could al so be used to seal

t he edges, HigirerShdhpwistileoupaeis pat'twithfa Meehad@mckmigtéysﬂeead:omm cutting

i s especially suitahle formed r, grooves th a,rou ure t hat
| Sorar e st 45 Wit lndihd B ER Bt RS e i BB e 4 4

formed wiot h |6cksanebanelt tii Mhdhigastalaiihadoekiresstan b&n@rriemal@ a&mgtueon and/ or
30 focus distance and/ or beam geomatr tgat Yarl gls al on %g Wgen for
exanpl e a pd%thakcoprpies Whlgd ”?é'eoﬁrg%é?é 804 9eks diepd iro yeiacellys

cutting heaﬁlexﬁ!@ébaﬁiﬂ@ﬂfaté\’@SD%uﬂQfeSangh@dHQnﬁ@bt@d%ﬁdh &Qniviggt i onal cutting
tools. Al these 33 nethods and ments could al so be used in

traditi onal MA{Yan LHRENIYOLIIPS B PTHEE o HepRigadererativgrifest BWYOrdanel s wit h

a conbi nat i gﬁ‘e&% fdidiale tB?l’en@%’cmtS Dkl &ﬂiﬂ?x’nh?l@sﬁﬁ matctidl éAfené ayer 5, a
core | ayer or exanple cork i cl es bonded toget her
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cork particles. l'ayer's cou ave rent densities.

The forming of the edges could be made in the conventional way with iarge
rotating diamond tools. The upper edges, which in some embodiments could be
extremely wear resistant, could be formed with high quality diamond tools that
20 break and separate the wear resistant particles from the wood fibre matrix. As an
alternative laser or carving with diamond tools could be used. A preferable
embodiment is a combination of laser and carving where straight cuts and
preferable the top edges are formed with laser while U-formed grooves, cavities
and rounded parts preferably in the softer core material under the surface layer
25 are formed with carving. A laser beam could also be used to seal the edges,

preferably the upper part of the edges, with heat.

Laser cutting is especially suitable to form edges or grooves with a rough
structure that looks similar to a rough stone or tile edge. Such rough edges could
be formed with a laser cutting head having a beam with a focus position and/or
30 focus distance and/or beam geometry that varies along an edge when for
example a part of a panel edge is displaced in relation to the laser cutting head.
Such edges are not possible to form with conventional cutting tools. All these



Figure 8d show that an essentially horizontally extending groove 52 could
be formed with for exanple carving, conventional nmachining or |aser
cutting, in the 10core under the surface |layer. An essentially vertical cut
51 could be fornmed in the surface |ayer in the sane way and an upper
surface could be renoved with Iimted machi ning and tool wear. Rough bevels
could be forned in an edge in sinilar wdys. Figure 9a, b show a scattering
station 60 which could be used to distribute dry 15 materials in |ayers.
Fi bres, wear metheids badenmadirerite souldialaparesusad ip tradidipnadidaminatedansoivoed

pi gnents in ﬁ)o%gg formcould for exanple be m xed and applied into a

cont ai ner 551 s in contact wwth an engraved roller 53. This roller 53
brings during rotation the mxed material 56 into contact with a brush

rol l er 54 andigtieeBmsitosysi floior Banels with @l ¢ambinatioa avomthey tor esamplex@ulstr on

anot her | aye .haoar | 2 i t] t I fl ow coul d
effect the p%osrﬁériis%noefg?s %EQLAX? k ?b?ggl%égy%ﬁ% dge sngg ff%%%h@g 9a where

| ar ger artd heaticles bomdeel togdthar accapgihg édamacherdireghoEihe piaclasale s veond Fi gur e
9b where the.opposite takes place. This separation of rticl i

different | a@égga?%é S%Fﬁoﬁ@&g'ﬂg Waed f@(%%ﬁncfaPﬁg&pmgg?@yﬁgﬂwaégﬂseggmp[]ée heavi er
particl es tocdigpribies coikpHricled. Witiagars avald Habhadiflergitidensiies.ticles that falls
25nmore vertically towards the conveyor belt 20. Hard wear resistant

particles create hjgh rasion on el tes I t Thi s
pr obl em coul ﬁggrg @V%}o&@%af?n gﬁsee%g?%%\)/rgtog}aﬂﬁg Xtteﬁgmgg?%o\?vfe% O|d(:[)dr)1&?r\9t hods are
used. Thamegppéh fdraaxampioedrding oogve somat rewchiningpowaker cattidggsdlent i al

flat al um ni um 300xi.de rticles., WO 2009/ 065769 CT/ ERP2008/ 065489 A very
thin apddr | SR EN0RPE i BYEnry FBED 4HdH FRE) SOURRECR ThaL ot
conpri se al wiirfice layex irdte Baric wayesnd a9 upperurfappbowd bevemosedwriih r esi st ant

| ayer. This thin |ayer. wll disap r ortly after.installation. The
decorative e'F‘F'}seéjt'Ea IPing HBMP’V%BEF%&H?& VRSFOYIPe BTPRE AT PO uct ure of
the surface didygrwayglhe upper part of the surface |layer could conprise a
thin layer, which conprises of for exanple essentially only nelam ne. War

e S DL S B R L SRR R 6
15 materials in layers. Fibres, wear resistant particles, binders in powder form and
colour pigments in powder form could for example be mixed and applied into a
container 55 that is in contact with an engraved roller 53. This rolier 53 brings
during rotation the mixed material 56 into contact with a brush roller 54 and the

material 56 is applied on a conveyor belt 20 or on another layer or board material

20  The direction of the material flow could effect the position of the particles as can
be seen from Figure 9a where larger and heavier material are applied under
lighter particles and Figure 8b where the opposite takes place. This separation of
particles in different layers is obtained by the brush roller 54 that causes the
heavier particles to be distributed further away than lighter particles that falls

25 more vertically towards the conveyor belt 20.

Hard wear resistant particles create high abrasion on steel plates during
production. This problem could be avoided if one of several of the below mention

methods are used.

The upper layer could comprise melamine powder and essential flat aluminium

30 oxide particles.



Thin wood veneers could be conbined with a fibre layer in order to produce
a 10surface layer that has a simlar appearance as thicker and nore solid
wood surface | ayers. A wood veneer could al so be formed and connect to a
wood fibre based core in the sane production step that is used to formthe
core. Thi swretdwebsawul d reduce costs angdgel i m nat e pr o®GEIFEPINIS/BGSEFIS
according to the overall objective of an enbodi nent of the disclosure.

15Fi gures 1 i lay.er, S, e od veneer
Fayer wi th VR SE MRt el P i 6Ry sBIar RS R dodt HBCC o deep
struct ures téanprigevaurainium peide padisles, ndlidbetapplas dvdraowehr resiglandaj®a shows
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sub | ayer 6b conpri for a or Woo res mxed wth a
bi nder, pr efm\/eéaﬁeybemraamedrdmesmﬁa swidztmdiere ofthe seidcd layar 6b i s appl i ed
on for exanple a wood fibre based core preferably a HDF core. Qther core

materials c C I erials,
non-wove?r‘:> i ﬁp%egléﬁﬁe{@%ﬁ%f%eér %La Jﬁ'?%ﬁ%ﬁ%{? gsﬂ)ﬁetaégg Aﬁ{)@f%é}rﬁp{%etsl ayer 7
coul d al so bef fapgptangde eesetduetlycmlerr&.larﬁngure 10b show how the core and the
| ayers are pressed together with an enbossed 25pressure matrix 23. This

pressing for . I fqﬁﬁf L cured
and connecte ?{)Egg'?;%l?g%ﬁ%%s "QQ.' ggpggﬁ’g{hﬁr esghéé?évé?%a@gggtr@%nggssi ng
coul d be obtemaibahcimlesa naugpartidefsieee similar to hand scraped solid wood

could be created with a thin wood veneer. The sub |ayer could be used to

| mpr ove ¢ he HRRRbLIERe chlIR AT ed AHER LISy EXATRIS 3 BHR3GaDSor pLi on

and i npact resistanc net ho e’ use a wood
veneer di0r eciurfacetayar thet baaerscmrtarragpewant@ass Frﬁbkpr ent moresolid weodtoul d al so

wood veneer JefaldvAR BHE iger Bad AfvofolhREand Birisht ¥ EpRy 164, o
met hod gi vesbasedtcosaamrtln@same|pmmrcsameliepghaifrs l:rﬂ%l mrfdmgthm m:ge Ofhig he veneer
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surface | ayesvesdicabjetitiog of an embedin@t getie didvosdiecl osure COU| d be difficult
to cut with an ordr nary saw. is preferred that the floor panel is cut ?

the sur fice Nager 0¥EENT 5 & Hrér TRSBEBly PubBa Lofed R PorT

with a thickness of for example 0.3-1.0 mm, could be formed with deep
structures that give an appearance similar to solid wood. Figure 10a shows how
a floorboard could be produced. A thin surface layer 5 is applied on a sub layer
6b comprising for example cork 8a or wood fibres mixed with a binder, preferably

20  athermosetting binder. The sub layer 6b is applied on for example a wood fibre
based core, preferably a HDF core. Other core materials could be used such as E
particleboard, plywood, plastic materials, non-woven impregnated materials of
natural fibres etc. A balancing layer 7 could also be applied to the core 6. Figure
10b show how the core and the layers are pressed together with an embossed

25  pressure matrix 23. This pressing forms the sub layer 6b and the surface layer 5,
which are cured and connected to each other under heat and pressure. Very
deep embossing could be obtained and a rough surface similar to hand scraped
solid wood could be created with a thin wood veneer. The sub layer could be
used to improve the properties of the surface layer, for example sound

30 absorption and impact resistance. This method could also be used to apply a

wood veneer directly on a core according to the [FP principle or it could also be



10f | oor panel can than be bended and split or broken apart. Individual
floor elenments 2 or floor panels 1 could also be produced and parts of the
| ocki ng system could for exanple be formed in the pressing operation. Tile
and stone shaped products could al so be produced as individual products

wi t hout any | ocking systens and they could be fornmed at the rear side with
pre- 15glued | ayers such that they coul 85be easier to install in the
traditional way by attaching themto the sub floor. Mechanical | ocking
syst em coul dusddsio alteaditped! HOFfracdudtivatiee dgiildie isdiorned asd tid weddvenerr tshe

conventi onal rear.si . d—w ructure or a
specially adlgmaée@{orﬁ%tcﬁféeﬁqvélg%hgfpg@%%g gggé? ?W&%tﬁﬁgwggfﬁ order to
sinplify proshwirigsosines darchiog oAb F tand|glviegof theveaead cosiaf beeavdiddat es or
material w thout wear resistant particles could be applied locally in the

surface wher rati f. I i.nt L opr. will be nmade
and where pa'gltI 8&5&%&?%%@%9gﬁbtogﬁqﬁ%ﬂg?B@g b?é’%ﬁé&%@??&rﬁ?ed grooves on
t he rear i deorcioétibnal so facilitate separation. 25Figure l1lla shows a panel

with two separate surface layers 5,5 wth preferably different design or

Structure. DRGREALNGyAE SULFPNEaCRUL R FAEL LB igAR ouCh that the

| oner surface I'S Vi'si as shown'in 6‘gure nVery accurate
and att r act i ereboklimieghthe fdissidssires callid be eiffidatitadp metwith 36 optisdrgisall i isti xed with

bi nders 19 and/or | QUr ~Ri.gnents 15.an r.we resistan Lcles 12,
coul d be appieiedegifadlit rBurRELS P raRdh et KRl e B GRb P34 b e

col our or stheistade @p tethd Idwal part bethesadat® ldyer Sradehowalr Figuddft Tiems on t he
surface in varies s for exanple b ate extruders that bSapply fibres
in well ‘def iﬁé’(ﬁ pgﬁ‘\?,Y?"éEéh?be? ﬁ@'ﬁeiﬂﬁg?pjfgagrﬁ%e? APA'wal I's which are renoved
before pressing or that consist of materials that could be included in the
surface, prehdivaloblfidon etenprrds Bor floor pearkels t beulp alzelbesprofiaaesl gai petrisng

panel - aceor drRHEOERIET B i S eihe B d R ni S de i B ont 1 nuous
pressi ng opearat stome atnheplrppbli s cot atsedd wroduced as individual products
without any locking systems and they could be formed at the rear side with pre-
15 glued layers such that they could be easier to install in the traditional way by
attaching them to the sub floor. Mechanical locking system could also be used to
facilitate glue down installation in the conventional way. A rear side could be
produced with a rough structure or a specially adapted structure, which facilitates

the gluing.

20 Inorder to simplify production and decrease tool wear, special softer fibres or
material without wear resistant particles could be applied locally in the surface
where separation of the floor board into floor panels will be made and where part
if the locking system will be formed. Pre formed grooves on the rear side could

also facilitate separation.

25  Figure 11a shows a panel with fwo separate surface layers 5, 5’ with preferably
different design or structure. Decorative grooves 8 could be formed to a depth
such that the lower surface tayer §’ is visible, as shown in Figure 11b. Very

accurate and attractive design effects couid be obtained.

Scattering through a pattern form or schablon 27 as shown in Figure 11¢ could

30 be used to create decorative effects. Fibres 14 of different colour and structure,



such production. A pre-fabricated core 6 of for exanple HDF is placed on a
prefabricated bal ancing | ayer 7 as shown in Figure 12a,b. A surface |layer 5
conprising wood fibres, binders and col or pignents, preferably in dry form
is placed on the core with a scattering or dust spreading equi pnent as
shown in 15Figure 12c. The core with thgssurface | ayer and the bal anci ng

| ayer is pressed in a discontinuous press as shown in Figure 12d and forned

to,a {1 oor boghergsy BAMATNELGY® dfr HlapRTAe188RgdPaeahow Lhat the

soft surface roses prior to pressing a | ot of air 45 that
nmust be evacigaistaht padinles H@, e be 3ppiaddon wakkdeBEd swrfass pedibhes are cl osed.
This could create an air flow 45 20t hat di splaces the soft surface materi al

in an uncontggldsed giRYent LBio rBIrQRJ souhid aR8 b%q;s‘é%qo‘f& .cho tgat ways for
he sur e fi

exanple by a pre pressing o ace [ayer prior nal pressing
or by appl ylmlmnmﬁtslusfacmmaaies yayh forexempie ly wpw:etewtwdﬁralﬂwtbe appl i ed

on the r%ar fish s nr\ﬁelf:c% agﬂrfg 5 orJtQ & r b9 hi V\}ans ch%grrpl € a
F dstE A5 Bt bS8 b ftlels b

matri x or esu as's I cl ent
porosity to rahiowd baicmlmesajpglarﬁthtoun&nﬁeafn@enaés that cowdd b fireditdedhie theur f ace

al'so be usecTaC et B diefinolf B aReR fe LS hahd folbih B nbodi ment

of doubl e- sidigagfthoprespiagel s with surface layers 5, 5 on both sides and
wi th | ocking systems which allow installations of 30such panels wth

t I FI t al
Snappi ng ( A@UTST7atE o BRRERT st BB Bel Badle oot entd addellSh SERA: o
separ at e of | etinbipte i dmeneaisin@ dEcdn@mkmussgareémqbera&m aNd*lpr@blei'raacnelalltecatl?e 37 an
n n t Si
coSY 100 Sy PRI TR I ol B R B AR
that both t Fgbfidestt bahsiesg RwEr T B sh@m uﬁfﬁd@t@ e, B d awtie m&mel s have edge

surface portions, 38, 38 _that could with preferably
2Ll Ght F1t CoMPISEoGReLIRGR AU fd A o BeatSopeRarash g Bishes "coul d- be

used provi Ci%behhﬂithé Q@reewttﬁ a s@@@érmngfr dhbﬁs.p’i@é‘(ﬁﬁgjeélubffn@ﬁ&aé SRn ihs limted

as coul d be the case with a floor panel according to the djsclosure.
Fi gur es 1P4a- ﬁ%eéﬁsv%heac%tm@dhe \ﬁM'l'f%cf? laysrianddae Qé’é‘ﬂc‘f‘ﬂ 13yiep SURIBSTRddB - panel s

Wi th very ady@géifingsiid He8s 46 ShORs ireMi§lvel 1R dehrkias ey £ddiBodtasisC ori gi nal
shown in Figure 12e. Figures 12c and 12d show that the soft surface layer 5
comprises prior to final pressing a lot of air 45 that must be evacuated when the
upper 37 and lower 37' press tables are closed. This could create an air flow 45

20 that displaces the soft surface material in an uncontrolied way. This problem
could be solved in different ways for example by a pre pressing of the surface
tayer prior to the final pressing or by applying vacuum that extracts the excess
air. Vacuum could be applied on the rear side of the core and used in
combination with for example a matrix or release paper on the surface. A HDF

25  core has sufficient porosity td allow vacuum, applied on the rear side, to affect
the surface on the front side. Liquid resins or water sprayed over the fibres could

also be used to stabilize the surface layer.

Figures 13a-k show embodiments of double-sided floor panels with surface

layers 5, 5’ on both sides and with locking systems which allow installations of
30 such panels with vertical (FIG. 13a, 13d) snapping, angling (FIG. 13g,h) and

horizontal snapping (FIG. 13i). The locking systems has in the shown

embodiments separate flexible tongues 9 or locking elements 9a, which facilitate



10f | oorboard has a rather sinple surface design. This "conbi panel” nethod
is particularly suitable for conposite floorings according to enbodi nents
of the disclosure but it could also be used in other floor panels with
preferably a surface design based on printing, colouring, or other
artificial designs which are used in for_exanple |aninate floorings,

| i nol eum and resilient floorings. 15The3fret hod conpri ses production steps
where a first 3 and second 3' original floorboard with different designs or
structures, di gagyesnbppingavith, wt sriappmngfresistanty. p@imdéar érioopieceloekivgt s 2, 2",

Figure 14b. The first t of floor e nts s _conn

f1 oor board 3% 1A C%%%ng %Fdilg%%"tm %ﬁg‘% SEEPTE] gﬁgﬁFgﬁgdlﬁJgtgngﬁgst and
second ori githal bdth @ fedrsites dﬁdghlé Gealéﬁjes'ﬂﬂedpomitlpahbtsmabe@dgeQarfmc& cut to
a 20second t e portions

o b T st 3Abha e s \dRenIc sad et Parerny 4R ES iR o o

conbi fl aor eﬂﬂ@@JanﬂageﬁfWh@,udb%fth@ﬂdmr@éﬁa%amlbe Ln@@hpmvmu thaithé ng syst ens
at the edges. The first type of floor pref er ab

el e
connect ed t E¥aQ9shionéte %ﬁcpﬁdé”ﬁ%%‘éw?fdﬁli’ml't%@ﬁﬁ ﬁauiéy&%%?w \B'r“&iérﬂg?o forma

conbi 1 oor boakad@rdify PHeM&Mdupnal tongue and groove coul d al so be used.
The nmethod offers the advantages that a w de range of very advanced conbi

fl oor panels_1 could be produced froma |limted r e of Bther s rrple

original fl ddgwsards-tge %‘OWSWGWQ%“V Igh COUlf; 8&?9 godyee 9%’9‘33”6 ates will

be reduced. \ﬁtr{w&?@dom ifab OB YOI iharddeatuhdré ﬂ@rba@,ﬂﬁor@wd be
produced with a limted range of decorative 30papers. ures 15a-15d show

t hat t hédcorfisorinand hasaraber sipplesyiacgsegiono T e oeripRi pé‘ii‘? 3¢ i§dvanced
decorative gs rﬁééﬁa?g‘é":t@bl%cfértccﬁﬁﬁ&%'ﬂﬁ@nﬁ(&yacc&d?%em@tﬁh%bﬁ’t@robﬂ%rd 3a of a

first type roduced as descri bed above and coul d be connected with
a conbi flodilmtmebﬂt!hc@éééﬁé heysed dmothepilorrraag!s with prefesals aggiffagrut wi t h

a different r ok destieih) oF gwmhggggég)g,ards 3a,
3a’ of the fqelrsg}% ba%%@%‘ﬁ rmgﬂgbd e cf(')1§1 ?{O{@tre] COI’IIT%{E.'aCt egﬁtno a nev(/ 5 conb

f1 oor board Jbr wmammateﬁlogﬂn@s.1IBbfeaWoBi‘t§UteSihﬁmt610ﬁém?conbl fl oor eI ement s
2b as shown in Figure 15c. Such new conbi floor elenent 2b coul d have

surface %Orttmeguher@omms% Fdaﬁ%rpéteﬁé)whe@ra f’%f@aﬁﬂ's%dlﬁ'?:fo'n@ifﬁépoards

The conbination effects are alnost unlimted even in the case when a few
ori gi nal fl dootwardwitadifaieridiesigns oF Bireduiss. Figeisr 148, arpHtdntaififs temer f er ent

sizes that agg, 310&8551%%? 2 rFtI r£97B! Tﬁ%@rgg?géro@ﬁoor%l&%ntg'lse&?rﬂw%%tew th

decorative grooves could’incr ase t he tive effects. Turning of the
ori gi nal entossionpifiperborichda thiat bompiisecatdeast vee dleeoeiamenkoidbetishand ons

oor o o saelnS FIBLAREAR s "Ryt Ahfagpattd s el

f1oor ekemersssond typiefdf epmibt fiaxir aésnents 2p méfiair edshrisss tshirface portions of the
first and second original floorboards (Figure 14d) and formed to a combi floor
panel 1, Figure 14e, with preferably mechanical locking systems at the edges.
The first type of floor elements 2, 2’ is preferably connected to each other with a
mechanical locking system in order to form a combi floorboard 3a. A

25  conventional tongue and groove could also be used. The method offers the

advantages that a wide range of very advanced combi floor panels 1 could be
produced from a limited range of rather simple original floorboards 3, 3'. The
need for various types of press plates will be reduced. A broad range of for
example laminate floorings could be produced with a limited range of decorative

30 papers.

Figures 15a-15d show that the combi panel method could be used to produce

extremely advanced decorative effects in a cost effective way. A combi



15 decorative grooves are used. The |ong edges of the conbi floor elenents,
as shown in Figure 14c could be forned and connected with | ocking systens
4a, 4b that could be used as | ocking systens on the short edges in the conbi
floor panel 1 as shown in Figure 14f. This will decrease the production
cost since no final machining of the sh$§t 20edges wi Il be needed in order
to forma | ocking systemand all conbi oor elenents could be of the sane

si ze. Speci | ocki ns couI al so be, ma to form
nor e advanc?&f’ol Rl 38 iéi'{sz Cﬁ% Ef?gwedeaﬁggsﬁrﬁgéa&gﬁé ?ncpgo ?ﬁlgng

pr oc_essl, }‘ Orckcﬁmam_tli_ﬁvamfd m’r‘hﬂnﬁ@oﬁmstcem a/\nsédlmélagwee% brbredm@dguehe;dsa:rpw ngd
vertical 1ockin e fi chi ni ng coyl e ver nd limted to
25si npl e hor‘i"%%ﬁ‘fté’}"trb?d\ﬁgé gafedﬁfB% MoHALigP O fég f%n%%‘q%{ pref erabl e
nethod to cCriRfsoards s AL ef thaindt awtsbc@m iyPe 6@ Yetlonredtes sesl newr f ace

(EIR), especially in a corrp05|te | ooring according to enbodi nents of this
di scl osure. @%’B%@é’éﬂj 3 e ghpven indtigyrg 1%3? ang Gyt B9 BRY CB’:'T;B bly as a

sheet, str U%é%@ﬁlt %pfsrsho%nrf‘?'Fh@rre 356 ﬁdmde@\rcdwsumoar SHFkAcE thag 30

corrprlses e osse rotrusions as shown in Figure 16a. A decorative
nat eri al forhaefﬁah'ﬁﬁ@e paitiaes emdwp suithsge or fruser more prginglflopeoapts. TBA on t he

prot 1 us' ons RuhddinWeBRiE SRR RARILS Bud i 15X BAR nch § WaPSTqal | er 28 or

39 simlar. ace layer conpri sing uncured bres and binders is
provi ded as fslocwardsamei Lgnedéo i comebifiner gemesisvathgitferent sizes tbabaréssed

2931 15t e GRS RS ToRBaROMb) BeFleA i Bdkordli, diBoRIs

mat er i aI 29 W oSl tione ovvest surface portions an a perfect
in register |e¢1besestmgﬂamrdt!veeffe¢18aTu1‘BMjgE@éih&cmgmaliembBBg'tIg dira@dion wihi s net hod

is very suitable f | L f oul d be
i ncl uded in 'THE? %‘?J&'fea% %ﬁ%ﬁé’“@ W@%J @ﬁﬁ% g&?’ﬁlé (%E\h ﬂ{:a@?ab‘ré?f&% g(%r?"g%surface
in a pressi rtga@mfdahhlmongﬁml fiborboaiddnblesglis paksithiato d”eaieng:ivpnmim ng
penetrates ipto the hasic struct escripti.on P W and t he
B Gur eo. 17a PFRralie eAcs faeit fodirsirenti oL ATRRD <&t ot isipaoBi e

process 1\5ar|(ﬁcbfym$e@haivegapeeu§wen explored within the scope of th| s

di scl osure. The first exanple |s related to an |ntegrally formed panel

(VERY b b shbAE g ol i Qi SSUN00R T FRURL ey 2 o

resul ting prfodmd afhSormedelavith lovleng pystaae 4k @btthateccatthbeevesd ashlnom@ an

embossed pap ystems on the short edges in the combi floor panel 1 as shown in Figure 14f.
This will decrease the production cost since no final machining of the short

20 edges will be needed in order to form a locking system and all combi floor
eieme'nts'could be of the same size. Special locking systems could also be made
that could be used to form more advanced locking systems on the short edges in
a final machining process, for example a locking system with a flexible tongue
allowing vertical locking. The final machining couid be very simple and limited to

25 simple horizontal or vertical grooves.,

Figures 16a-e show a preferable method to create a surface layer with an in
register embossed surface (EIR), especially in a composite flooring according to
embodiments of this disclosure. An embossed pressure matrix 23 is provided
preferably as a sheet, structured paper, a roller and similar with a surface that

30 comprises embossed protrusions 29 as shown in Figure 16a. A decorative
material for example paint or coloured fibres or similar is applied on the

protrusions 29 with an application device for example a rubber roller 28 or



The followng raw materials are used: 20 Melam ne resin in powder form
Al um ni um oxi de in powder form 70-110 m crons Col our pignment Wod fibres
of HDF/ MDF panel s, nechanically separated, conprising natural resins

25Process operations: - Drying & nmoisture control. 40 The wood fibers are
dried to a noisture content suited for the process, for exanple 5-8% -
Si evi ng. A sieving operation is used B8 separate and classify the fibers

into fibers suited 5for further processing and to fibers that need to be
mechani cal | ysimilat @dsurfacengler Stoontpedingaunicheedsibzes &t biheers is plavidedrag The
fiber fractions wt Iar%e figers are mll.e%?t.o a us(ﬁ;ul. ii%e arrfld

reci rcul at edSTOVT R QTEVPRGNY S BIESEHE M X ki ls RGSEePRIPE T aPY e ni xed
to conpositiapsr 5 uistshblvd if STgurd e66li THeadetative yidtsrial POGHIII BS pbéitlorsed dtace

| ayer, the core, and the bal ancing | ayer, using nechanical dry n xing
technol ogy ef&UPVER) SHTREABYERBREN R OE ?@.’”ﬁ”%ﬂgﬁ $RPSHIY W‘Br’?ﬁdﬁﬁ'[‘%‘%s are

stored i sepakmdven FOMG@NBES .

This method is very suitable for all types of surfaces where decorative parts
could be included in the surface during the final forming and curing of the surface
in & pressing operation. Paint could be used that during pressing penetrates into

the basic fibre structure.

10  The description below and the Figures 17a-17f are intended to show explanatory
embodiments of some process variations that have been explored within the

scope of this disclosure.

The first example is related to an integrally formed panel (iIFP) with a total
thickness of 8-10 mm, a surface layer of about 1 mm and a balancing layer of

15 about1 mm.

Example 1.

In the present case the resulting product has a decorative surface texture

achieved through an embossed paper.
The following raw materials are used:
20 s Melamine resin in powder form
» Aluminium oxide in powder form 70-110 microns
e Colour pigment

» Wood fibres of HDF/MDF panels, mechanically separated, comprising

natural resins
25  Process operations:

- Drying & moisture control.



15-Surface | ayer conposition The surface |ayer of the |IFP product is based
on a mxture of Melamne resin (e.g., Kauram ne 773, BASF, Gernany),

Al um num Oxi de (e.g., ZWBK180, Trei bacher, Austria), colour pignents for
exanpl e a bl ack pignent (e.g., Bone Black, Alfort & Cronholm Sweden) and
wood fiber (e.g., production waste from@0l am nate floor profiling) sieved
to a fiber size smaller than 150 pm In this explanatory enbodi nent the

fol | owi ng_propagti PRl LoHae a MHIHELohRANPL,EATHARL Lidtss Vot er i al Amount

(g/ n2) Wbod fibe am ne resin gnent um ni um oxi de 670
example 5-8%.

- Sieving.

A sieving operation is used to separate and classify the fibers into fibers suited
5 for further processing and to fibers that need to be mechanically milled in order

to reduce the size further.
- Mifling

The fiber fractions with large fibers are milled to a useful size and recirculated to

the sieving operation.
10 - Mixing

Raw materials are mixed to compositions suitable for the different fayers, such
as the surface layer, the core, and the balancing layer, using mechanical dry
mixing technology ensuring a homogenous mixture. The different compositions

are stored in separate containers.
15 -Surface layer composition

The surface layer of the IFP product is based on a mixture of Melamine resin
(e.g., Kauramine 773, BASF, Germany), Aluminum Oxide (e.g., ZWSK180,
Treibacher, Austria), colour pigments for example a black pigment {e.g., Bone
Black, Alfort & Cronholm, Sweden) and wood fiber (e.g., production waste from

20 laminate floor profiling) sieved to a fiber size smalfer than 150 pm.
In this explanatory embodiment the following proportions were used:

Surface layer composition.

Material Amount (g/m2)

Wood fiber 670

Melamine resin 670




Core | ayer The core layer of the panel is based on a m xture of Ml am ne
resin (e.g., Kauram ne 773, BASF, Cermany) and wood fiber (e.g., production
waste from 5l am nate floor profiling) milled to a fiber size in the range
of 150 to 600 pm The conposition was used in the foll ow ng proportions:
Core | ayer conposition. Material Amount (g/nR) Wod fiber 6700 Mel am ne
resin -773 670 Bal ancing |ayer 10The b4l ancing | ayer of the panel is based
on a mxture of Melamine resin (e.qg., Kauram ne 773, BASF, GCermany), Yell ow
pi gment (e.d ; xgHIOM/Cbhrgo Alfort & Cronholm Sweden) and wood fi ber
(e.0., prodLgﬁFBH1maste fromlamnate floor profiling) sieved to a fiber

si ze smal | er—thafr—156—7pm Fhe—cofiposition was used in the foll ow ng
proporti ons:|AlbBaiuemexidey ||&Y@r conposifion. Material Arount (g/ n2) Wod
fiber670

Core layer

The core layer of the panel is based on a mixture of Melamine resin (e.g.,
Kauramine 773, BASF, Germany) and wood fiber (e.g., production waste from

5 laminate floor profiling) milled to a fiber size in the range of 150 to 600 pym.
The composition was used in the following proportions:

Core layer composition.

Material Amount (g/m2)

Wood fiber 6700

Melamine resin -773 |670

Balancing layer

10  The balancing layer of the panel is based on a mixture of Melamine resin (e.g.,
Kauramine 773, BASF, Germany), Yellow pigment (e.g., Yellow Ochre, Alfort &
Cronholm, Sweden) and wood fiber (e.g., production waste from laminate floor

profiling) sieved to a fiber size smaller than 150 pm.
The composition was used in the following proportions:

15 Balancing layer composition.

Material Amount (g/m2)

Wood fiber 670




42 Melamne resin -773 670 Pignent80 - Scattering the top |ayer The panel
is produced with the decorative surface | ayer downwards. Hence, the initial
step of scattering is to position a surface texture material such as
5enbossi ng paper 23 (e.g., Sappi, US) on a thin alumnum plate as shown in
Figure 17a. The top layer material 5 isy4hen scattered on the enbossing
paper 23 using the scattering equipnment shown in Figure 9a. This is shown
in Figure 17%b: +he—core—tayer—matefial 6 is scattered on the top |ayer
5 as shown i|Mekingive eestive7731087Bcat t eri ng backi ng | ayer The bal anci ng | ayer
7 is scatteried on the core layer 6 as shown in Figure 17d and covered with

a rel ease paper. -tLoadi ng 0 The al um num plate carrying the scattered
| ayers is |d B8V nto a pres%. 15-Press|{ng The scattered | ayers are pressed
w th an upper—3+antd—+tower—37+—press—table in the press, as shown in Figure

17e, with a pressure of 40 kg/cnR. The press is heated fromboth sides to
16000 and held for two mnutes. The lam nated material is cooled to 40 C

prior to opend . r 0-Unl oading 43 this enbodinent is a floor
board 3, is s %\%ﬁp'ﬁit@i@ﬁ?&e‘{e 7f The floor board is shown with the

decorative surface |layer 5 upwards. -Sawi ng, profiling & packaging
The panel is produced with the decorative surface layer downwaras. Hence, the

initial step of scattering is to position a surface texture material such as
5  embossing paper 23 (e.g., Sappi, US} on a thin aluminum plate as shown in

Figure 17a.

The top layer material 5 is then scattered on the embossing paper 23 using the
scattering equipment shown in Figure 9a. This is shown in Figure 17b.

The core layer material 6 is scattered on the top layer 5 as shown in Figure 17¢.
10 - Scattering backing layer

The balancing layer 7 is scattered on the core layer 6 as shown in Figure 17d

and covered with a release paper.

-Loading

The aluminum plate carrying the scaitered layers is loaded into a press.
15 -Pressing

The scattered layers are pressed with an upper 37 and lower 37’ press table in
the press, as shown in Figure 17e, with a pressure of 40 kg/cm2. The press is
heated from both sides to 160° C and held for two minutes. The laminated

material is cooled to 40° C prior to opening the press.

20  -Unloading

When the press is opened the laminated panel is lifted out of the press and the

embossing paper and the release film are removed. The resulting product, that in



The floorboard is cut to floor elenments and machined to floor panels with
5mechani cal 1 ocking systens at the edges. The finished product could
preferably be conditioned to a suitable climte prior to packagi ng and

shi ppi ng. Exanple 2 The process description belowis related to a surface
on core panel (SOC) where a surface |ayer is produced on a separate
pre-fabricated core. The panel has in 1#this preferred enbodi ment a
decorative surface |ayer of about 0.4 mmand the total thickness is about 8
mm The f ol | tbisi emgbadimentss arfloal boad e, issgwhwn iMBligure riéf. Mosiflnoi poggdveder f orm

2 coro " Bacid Ry A ABTEEER B Rllare AT wrlitlecoper hi f ons: 2001 yi ng ahd

noi sture control, sieving, mlling and m xi ng operations are substantially
t he sane as -Sewirttherdiiffy Bareekagiegcri bed above. - Surface |ayer The surface
| ayer of the product is based on a m xture of Melamne resin (e.g.,

Kauram ne 778, B43Farfi SR Hoor It L AN BnPHh Aider 18-foo RIS Rith

5 mechanical locking systems at the edges. The finished product could preferably
be conditioned to a suitable climate prior to packaging and shipping.

Example 2

The process description below is related to a surface on core panel (SOC) where
a surface layer is produced on a separate pre-fabricated core. The panel has in

10  this preferred embediment a decorative surface layer of about 0.4 mm and the
total thickness is about 8 mm.

The following raw materials are used:
» Melamine resin in powder form
¢ Aluminium oxide
15 » Pigments
» Wood fibers
» High Density Fiber Board (HDF} as a core
e Backing paper as balancing layer
Process operations:

20  Drying and moisture control, sieving, milling and mixing operations are

substantially the same as for the IFP panel described above.
- Surface layer

The surface layer of the product is based on a mixture of Melamine resin (e.g.,
Kauramine 773, BASF, Germany), Aluminum Oxide (e.g., ZWSK180,
25 Treibacher, Austria), Black pigment (e.g., Bone Black, Alfort & Cronholm,



25Trei bacher, Austria), Black pignment (e.g., Bone Black, A fort & Cronholm
44 Sweden) and wood fiber (e.g., production waste fromlam nate fl oor
profiling) sieved to a fiber size smaller than 150 pm The conposition for
the surface | ayer was as follows: Surface |ayer conposition. Mterial
Amount (g/n2) Wood fiber 130 Melamine rggin -773 130 Pigment 130 Al umi nium
oxide 130 5 - Scattering on a core

Sweden) and wood fiber (e.g., production waste from laminate floor profiling)

sieved to a fiber size smaller than 150 pm.
The composition for the surface layer was as follows:

Surface layer compaosition.

Material Amount (g/m2)

Wood fiber 130

Melamine resin -773 130

Pigment 130

Aluminium oxide 130

- Scattering on a core

The product is produced having the decorative surface layer upwards. Hence,

the initial step of scattering is to position a core material (7.8 mm Varioboard

{High Density Fiberboard (HDF)), Wiwood, Sweden) under the scattering device
1C  shown in Figure 9a.

The surface layer material is then scattered on the HDF.
- Loading

The HDF carrying the scattered surface layer is positioned on top of a backing
paper (e.g., Melamine resin impregnated 200 g/m2 paper, DKB, Germany) that
15 is carried by a release foil. Also the scattered layer is covered by a release foil.

The materials are loaded into a press.
- Pressing

The press is closed to a pressure of 40 kg/cm2. The press is pre heated from
both sides to about 180° C and held for twenty {(20) seconds.



The product is produced having the decorative surface |ayer upwards. Hence,
the initial step of scattering is to position a core material (7.8 mm

Vari oboard (H gh Density Fi berboard (HDF)), Wwood, Sweden) under the
scattering device 10shown in Figure 9a. The surface |layer material is then
scattered on the HDF. - Loading The HDF carrying the scattered surface

| ayer is positioned on top of a backi ng#paper (e.g., Ml amine resin

i npregnated 200 g/ n2 paper, DKB, Germany) that 15is carried by a rel ease
foil. Al so thénlsaditgered | ayer is covered by a release foil. The materials
are loaded into a press. - Pressing The press is closed to a pressure of 40

kg/ cn2. The i : i : hel d for
toenty (20) DEEDTeBreSy® SREAi hEQBAfN o Efandi@ Bkt 2 ey BOFCL
condi ti on t hthelpaedsnatcettic peleskeciiimissarg irdmedkdo The pfoduskispefetoscamhtd t he rel ease
films are renmy Th roduct is left to cool to anbient tenperature.
5Sawi ng, pro‘riin':ﬁf)lﬁﬁbt,e %@3% fng etc. is made in the same way as for the IFP
panel . The descri bed SOC production nethod makes it possible to create a
surface |ayeBawingaprofiing; ppekagingve.ds masledb the sdnoriway asder the il pasgl.
resistant than a conventional |am nate flooring. Inpact resistance is also

better. The PeSSIdAged SER: hoauRa ABkbAkhkeb IR oAb g, hat the

pressing capacity and cost” 10 is substantially e sane bot% products.
The raw mat deyerlin edioor pane! whichsaabadidotiniiraes inerawsacepigiast thag ehowever | ower

. hodi . _ : | oy : e i
and ol our  NeTveiiohahlafiFate R0, 1Ap&cr P ante IR RCFCHL S v T O A
cost advant digee isssublstantialyt the lsamepwhishmiears thajibe prasamgtapbeityparstieaséd,

P ove oS b BRESERRYE e TG for bot Brochbte! Fife P Bl SR Forthe siifadioocr! bed

|
above pref er'd
layer in a SOC panel is however lower even in embodiments where the surface

layer comprises more aluminium oxide and colour pigment than in a traditional
laminate floor panel. The main cost advantage is the fact that no surface papers

has to be produced, printed and impregnated.

15 The fibres in the surface layer are as described above preferably recycled fibres
from the cutting and machining of the edges. The fibre content in the surface of
the SOC panél in the described example above is about 5% of the total fibre
content and this is substantially the same amount as the amount of fibres that
will be obtained from the edge machining. This means that the fibre cost could

20 be almost zero. Conventional laminate flooring production gives a considerable
amount of excess fibres and such fibres could be used in the surface, core and
balancing layer of a floor panel according to the disclosure.

A particleboard core that is generally less costly than HDF could be used to
reduce the production cost further.

25  The present invention is not limited to the described embodiments and Figures.

The binders could for example comprise formaldehyde free binders, which are
regarded as more environmental friendly than traditional binders used in
laminate floorings. A preferable formaldehyde free synthetic binder is a liquid or
dry thermosetting binder such as for example carboxy or hydroxy functional



fromthe cutting and machi ning of the edges. The fibre content in the
surface of the SOC panel in the described exanpl e above is about 5% of the
total fibre content and this is substantially the sane anbunt as the anount
of fibres that will be obtained fromthe edge machining. This neans that
the fibre cost could 20 be al nost zerogg Conventional |am nate flooring
production gives a considerable ambunt of excess fibres and such fibres

O a e S e b e o SATRANLAR NG BYSIon S 1 0o Pane

according to the disclo ard core is generally |ess
costly than ddBFblm:ajlwhcbflti’ee wbokwfoncmtpolyMerpﬁl@Md?a&ﬁdD&&tNE)Lﬁ'ftdﬁée 25The

present invent.ion |s i gures.
The bi nders %’6‘0989?% Ig%ﬁégm& %?’ﬁré; ’ﬁg%eg{w e%glqje&hl ch are
regarded as usetes mnvmasmmpalyadrynamdBwtamﬁcttomanhatuoonsaﬂorbxardales used in

| am nate floorings. A erab f or mal free synthet.i |nder is a
liquid oP drﬁ?r?%ﬁ‘fﬁp@feg {:\%pﬁ'ir WHN QoY gﬁ?rﬁ]}ydé%%x '°8§”¥S’§x’5 or hydr oxy
functional A@npi ¥EBEbmbiraiion b habbey sidsabbiytictiogalzgtat is féundsindopl e of
such is the conbinati on of the cgr bo Lt__gctlll o&al 'poL ester, U{ al ach880
(DSM NE) arfxaiiie ferofHgficnade V%%D 5bhe DiRdeHaHo SRS free an

t her moset t i ngeddiAslgfe édwar(ﬁany fpe sufrdad ®Br hunahipRabinzadeHyakyesiny| at es.
Suitable fictionalization is for exanple 5car boxgl ic that can &%gﬁl red

with epoxy daaeoiormgldedyde ﬁf%tﬂeffﬁﬁ%ﬂ"ﬂg laigdergnwhigh $p1id hsrusefeare ation of
hydr oxy , ”dlﬁﬂggg%)ﬁ?_fch%i&rg@ubﬁ%&'m% the chPPREtoMof Soly @ ¥ampbendctadyr 950L

made by rati o, pressing tine and pressure are
subst ant i al lon pdigesternpolucarbonate, patvcapralecters aapabasylate shasmiptry wither

];(r)]r Lnri?ﬁg%gq%i@gﬁat{enﬁﬁ%ﬁﬁltcto'nﬂ%upﬁgQ‘E:ﬁl%modrfggswlss lnggeg%ut'ﬁ gdgj-are based 10

mstry suc I nat | B conpounds
based on polghesylmethapwl giisacyzoten{MD1) pBheyesepefoinads MR (Y b@ﬁp@@l@te

Cuch as. o prieng I MEBHERERG, SLRED ot e bR HRLE GRS Eh R R B TR “can

al so be used without further addition of conpounds including isocyanate
reacti va59rdUpsaJsolrSjStslhle;foané@inmﬁwmmelﬁia&b igndlly ereenvireguerdytaindy

friendly - 0nefita REALUS!, BHadtShig AL d@mrégﬁeﬂﬁ ASifle PLBAR orlrREGiRATP! €

l'i gnin, suberi arch oteins or other simlar
nat ur aI res|pnstem@rmmtltalsmdmnnahga!agsnss such as sodi um bi car bonat e,
together with a binder, could for exanple be used in order to decrease the

Sener oo ek DR RHL S AT ARAShPBSREP L 8 e
could for example be used in order to decrease the density and/or to increase
20 the thickness after pressing to make decorative effects. Other similar exothermic
or endothermic chemical blowing agents are azoisobutyronitrile (AIBN) and
azodicarbonamide (ADC). Gas or liquids could aiso be used to facilitate foaming
as for example possible through the addition of liquid filled plastic microspheres

such as Expancel®.

25  Lower density could also be achieved by the introduction of low density fillers

such as silica aerogels, for example Cabosil.

The pressing operation which preferably is a dry process could alternatively be

replaced by a liquid process where a powder slurry or a paste comprising wood

fibres, binders, preferably synthetic thermosetting binders and wear resistant
30 particles, preferably aluminium oxide, could be used for continuous or

discontinuous mold filling with low or high pressure such that a floor panel with



or endotherm c chem cal bl ow ng agents are azoi sobutyronitrile (A BN) and
azodi carbonam de (ADC). Gas or liquids could also be used to facilitate
foam ng as for exanple possible through the addition of liquid filled

pl astic m crospheres such as Expancel (r). 25Lower density could al so be
achieved by the introduction of |ow density fillers such as silica
aerogels, for exanple Cabosil. The pres%ing operation which preferably is a
dry process could alternatively be replaced by a Iiquid process where a
powder sl ur rfgr exaraplp deteledatiges ahdgrefoatiyfa brisg sbeitamhemx]d ipr fofreedbl y

synthetic t setti b| nder,s and wear Si S | cI preferably
al uni ni um ogﬁfg‘o E'E?HI" gded ' @Prei:'ﬁ‘?{f'ﬁ’lf?ﬁgﬁﬂfs Wamaf éﬁ” ﬁ% mold filling
with |ow or @h%ﬁ!@éﬁ@%@%&im@h%ut@owdwUS@@ﬂﬁbpwléll’BppﬂaathOS seotaapl e
bevel | ed ed%gs and pr eferably a | ocking systemcould be fornmed. Such a

product i on ret HEINRIS WesF e IREMRIEIR more costly than the enbodi ments
descri bed above, but could be used in special applications such as for

exanpl e wearPﬂirﬂm'gs:tsﬁu@tth@@mgbﬂnétm&ouﬁﬂﬁd rbpiargd usﬂhmg"vtmatxd'rsmwmd tfet hod
could be re haced Vi\jlth a "vl ation” g}e hfod. lJ é pag fort exa{ggl eis
produced wi tiheiPREEIHPIHENRIGE WB%'ﬁﬁé’r‘%‘ %gé?rﬁﬁ CLHENFATRS 2@0PIR Q6O step
coul d be adde@baitibR stdpl®uld b6 hddadr et end ﬁaseéurr@esm;ruaegmemu srhgemat ri x.
The vibration could be used to position the scatteregrrg%terlal conpri si ng

for exanpl e paii; Eheegb@iﬂoace@ﬁtb&.%eéé@ sositien thegcaiesdelpdalaiuBensing o ¢ he

deepest 10599F§xé?ﬁpléeﬁrﬂ&%%rdfé ceftBirScdiRABE st er@ﬁa‘?ncéleiﬁﬁﬁﬁb dl@é—ﬁés‘ﬁ on the
matrix will be on hi ghest surface points of the final Banel

"per f ectl'0 ¢ PO @féhe mtr@@ﬂ\h@éﬁe@%@gt Gasadeerast pARD SR thymagmall be Py
referred to ﬁS‘ﬂgjﬁééﬂﬂ:rfaBe g@%‘tssé he Gxﬁéi?anepﬁub@rféﬁ" @G&Hi‘%‘é%’n bé&ddih igonal

decorative layers nmay be I'1e matri x such that they conprise
upper parts dssignrandrait emhoww venemnllysmfegedio anboqﬁmeln Fﬁ@iﬁ'@ff@& Di gi t al

or direct prij pace ?&'ﬁéUe% E\B?ltISM%ICSraH@e @@ r{'l h?ﬂjéﬂ tﬂ{ étﬂ?' rectly on

t he panel sur rior or du e surface. A
"transfer" m:chﬂhaicbimwbdmmr@eampdeaam\oratr@anairlesrangmra@r’@mrhﬂha weRelum f oi |

or a pr %s psfgtg or a structured paper. The print could be transferred from
t he car |er £6%t he panel surface prior to pressing or during pressing.

The printing device
Digital or direct printing could for example be used to apply a print indirectly on

the panel surface for example prior or during the curing of the surface. A
"transfer” print could be provided on a carrier such as an aluminium foil or a
press plate or a structured paper. The print could be transferred from the carrier
20 to the panel surface prior to pressing or during pressing. The printing device
could for example be placed on the upper side in a continuous press and the
print could be in register with the embossing of the steel belt. Such transfer
printing, may also be accomplished by first applying a colour on the structured
foil with e.g., a roller, removing the colour with a scraper from the outer parts of
25  the structured foil and then adding a new colour with e.g., a rubber roller on

these outer parts.

If an original product, for example stone, is copied both in relation to colour and
embossing a “perfect” reproduction could be obtained with the above methods.
Density and wear resistance could be adapted such that the reproduced panel

30 feels and performs like a real stone.



coul d for exanple be placed on the upper side in a continuous press and the
print could be in register with the enbossing of the steel belt. Such
transfer printing, nay al so be acconplished by first applying a colour on
the structured foil with e.g., a roller, renoving the colour with a scraper
fromthe outer parts of 25the structureggfoil and then adding a new col our
with e.g., a rubber roller on these outer parts. |If an original product,

for exanple stone, is copi,ed both in relat] to.co : ossing a
"perfect” re 9'8‘&&@?‘8%*3@@&0%19%}688{3 '?"?188%%"?§cqr§té\%a%%{ééa%? H@ S. Density
ang wea][ reshauimie tn@udludadwamuamcegﬁveuiﬁerérhualtesigheffeetpmréucsaujepMdb 30f eel s
and perforns, )ike a real, stone. . Col our, pi gnent.s apd ot her decorative or
n_on-decoraticu_%‘i‘r tti'éeraitQPQIOEB{?ISEIUrﬁe%ﬁ‘ﬁﬂ%dh%&m@ '%?E%ﬁ:tﬁcﬁlﬁga%g % give

di fferent desitaifedhy asihg vahary sethjoRche preise piité emartto hesite diffdfant pressure.
This means that decoratlve effects coul d also be obt ab@ed by  usi n@ixvaryi ng

heat on the dscaseoloprgmithdhie pare hase Magrals. dinerisiie BHIBERSSHI%DINRE™wi th t he

same base Ma@ld i SsedtB@redts UfreR phésslife dHdaBRi odidméd ?Weamkmb_e used to
create different pressures and this could also give different designs in

the | ow and desighs spthedowmndiigisenatase thesiriaser AR NEERasFE PEMECHIY be
obt ai ned | ogal dnts iRy Po%ahng?ﬁerg@g L Gidtatial BR sSREESUHAEE R6RIoRS kNS than on

ot her adj acent portions.” ensity in specific portions that

pref erabl y Xtharasidcent petionydngreassdatansityin gpecific partions dwt pprie@blycoul d al so
be made.i.n Ln d.ar Thi - i ng
system ér[%d {% 8ﬁ|gtﬁ}rhpare gfgﬁgﬂ%?g;BB%Zn ﬁ%? !ng{ Q%é?%ﬁ%héoglénﬂgaﬂggt ateq"?%eé “ﬁ@rﬁ{si ty
profile coulwayw&his cabinte esduooifemme stropd locking systee anul fodoeraye in the core.

An i ncreased _anpunt 0 ar., resj rf i coul d be
applied on trﬂ%sweo{eﬂ?g?q\%' Iglﬂl'isﬁ%%%?g%éﬁélp%é\sg&%zo@?gé‘gat@%ﬁigse wear
resi stance, Hompath! plase stthaserface drdn theeadre. Ale orestsied aneluhtetwsearThi s
enbodi nent of the, disclosure |s.,characterized in.that .t P | _conprises a
U face wi t RERRaTHRITES Boner bRgSRTetd i pdiie b e BlarAReRBMEhetr Lai ng
surface Zlgzr tpofﬁl’tﬁtsg@ fmtreir seindidake et rasiitandea impamrpatstancens to baeatd he | ower

ts. t i i i
F ﬁre ;S)r essi ngjrelcgra%ve & écts.QﬁHsl gmggdi%se%goft tﬂgtdisra%lshrse ||sr2: gratc eeriZttac(i) o tlhgy fhe during

panel comprises a surface with protruding portions and fower parts wherein the

protruding surface portions comprise different material compositions than the

jower parts.

20  Aprinted foil could be used that melts into the top layer during the pressing
operation. Such foil could be combined with additional wear resistant particles or
design particles, chemicals for water resistance impregnation or special

chemicals to create a glossy surface.

Decorative particles such as colour flakes or fibres could be used to produce

- 25 stone replicas with a 3D “printing” effect. Thermo plastic particles with colour
pigments that completely or partly will melt during the pressing operation could
also be used in the surface layer and different viscosity of the particles in heated
condition could be used to control the decorative effects created by the

decorative particles.

30 Special problems could occur when a core of for example HDF is placed on a
scattered fibre layer that comprises a backing layer or a surface layer. The air

flow of the core, when it is lowered downwards towards the fibre Jayer, will blow



operation. Such foil could be conbined with additional wear resistant
particles or design particles, chemcals for water resistance inpregnation
or special chemicals to create a gl ossy surface. Decorative particles such
as colour flakes or fibres could be used to produce 25stone replicas with a
3D "printing" effect. Therno plastic particles with col our pignents that
conpletely or partly will nmelt during t#A2 pressing operation could also be
used in the surface layer and different viscosity of the particles in

heat ed condi awgylfibreulekdeetalhsémet ainciend sldridntae gemssingtdyele asfrhect as cr eat ed by
t he decoratiyve | es. b eci al B r,obl ens %?u.l d ocaur when a core of
for exanple Plﬁigl? a%?é'&e 8‘?? MRS I BTERT OIS FSIOSEH 20205 YRR o

Ibacki ng LIayeun@fée@ﬂmnéwesd:@wmb!e?imzoaidbé é@./vfdxgg{ éﬁﬁyiﬁ@rmdmmdt i's
ower ed downyar ds, t owar ds ow res,
especial ly i r?ﬁefmé?’Fﬁ"i"g f'%“'glf?&ﬂ‘g%orﬁ\%?ﬂr éggt‘ihﬁbscg%qnési%u%gﬁpgga possi bl e.

The same $Jrobé@mvpmmemftotpkse;enﬁ@sﬁarﬁ&bét@na|%nqh@%@ﬁt@g@ﬂmtstraeturmer
uncured fibre | ayer. Such ens coul d be sol ved by app g | i quids on

the fibres, Pw@er P@teﬁ%a%ﬁ'bﬁmgnw”p@pﬁwm be Ajsed w@h AMeon is to
use a speci a%ro%eﬁ@@ %@@@&uumsﬂb diten R8¢ FhbR ik 885 MRleRhlksdhs fbé he

scattered fibre structure in order to evacuate excess air. A vacuum gl’l pper

coul d be use@aghingd. tﬁﬁéf%%iﬁébaf:lﬁwmat@@i geuld alsadempedan peiesta stabilized when
thin board niyeWaldcallafor! el BRI TaEE o QFé‘xS tﬁ@%ﬂe infiPh Brdsg!  coul d

al so be used in or to stabl I ze e bal an e core and the
sur f ace 1GyeYaeHum pepld he usad é@qomwstelsaormaé&srepme\mwmsmmr@r sefingded to
conpl etely ObreB&H |y replace pre-pressing prior to final pressing. To
i nprove wear resistance, the structure paper/foil could be coated with
liquid melamine mxed with Al 203 and dried. A print could be applied to
this dried sl®Maprevawaar iegissanser b stroclire paprsiotheatld bapstededh linuidi st ant

fibre Surfa%eia\‘\ﬂﬁ@nﬂéd%% fllaﬁ bind En&d”ﬂ?ﬁndt’&ahfa%eoé &d tomkedRly advant ages

could be obta fooves in oratlve part,
ext endi ng t osuifaceaed tq@asiermdtthadlunperrmferddxwgar resstand fibee smﬁaeemhem der to

creat e dagor GLiLEoALAONA M HRUS: Several adyanthlededliFhBoafd be Cr eat ed

that could be Varie uring et € produc en parts of the
surface is worn down, simlar to wear of a natural 20stone. ~ This
met hod coul d al s@) Becoyeein the upper eeensativernarc axteadingtaa dawenpatiomtient i onal

| am nate f1q fféﬂéﬂlsdeérﬁ{‘gemd% fdde f ﬁ’f dt?‘ﬁréé%@ defdk. Px?e @%@V@é&% o th

ai rbrush tec or create

generator” 25Doub| e sjded Panel S coul d al so be pr oduced with flexible
t ongues or separ &% @ design could be created that could be varied during the lifetime of the

product when parts of the surface is worn down, similar to wear of a natural
20 stone.

This method could also be used to increase scratch resistance in
conventional laminate floorings.

Random colour distribution can be achieved with airbrush technique and be
programmed and/or created with “random generator”.

25 Double sided panels could also be produced with flexible tongues or separate
material that is applied on the edges during installation such that all panels could
be locked against any other panel with any of the two sides as a surface side.

Using an overlay with wear resistant particles is not excluded and this could

increase the wear resistance.

30



material that is applied on the edges during installation such that al
panel s coul d be | ocked agai nst any other panel with any of the two sides as
a surface side. Using an overlay with wear resistant particles is not '
excluded and this could increase the wear resistance. 50 CLAI M5 . A
bui | di ng panel, conprising a surface |layer (5) and a core (6), the core
conpri ses wood fibres (141 wherein t el surf ace | ayer (5) conprises a 5
substantially honogenous ni x conprised of wood fibres (14), a binder (19)
and wear resistant particles (12), wherein the wood fibres (14) in the
surface |l ayer (5) are unrefined and conprise natural resins such as |lgnin,
wherein the panel is a floor panel conprising a balancing |layer (7),
wherein the binder (19) is a thernosetting resin, 10wherein the wear
resistant particles (12) conprise alum ni um oxi de and wherei n al um ni um

oxide particles (12') are in direct CEAME8ct with an upper pad of the core
(6). 2. The building panel as clainmed in claim1l, wherein the core

(6) is a 15 board, e.g. a HOF or a particleboard, wherein the surface |ayer
(5) further conpri siea MAtngpaR&IdEEAkTsi i Lhres (14)
in the surface Ig&%r riée%w&%pﬁ@ri gﬁ ti?ﬁ@%ﬁﬁ%ﬁé%gﬁaﬁg%ﬁﬁwﬁ%gg%s I n
the core (6). P . Bt ﬁdi‘ﬂ@erﬁ'ﬁﬁﬁ?ﬁ'&ia@llﬂeﬁ@ cemgrisesiaor 2,
wher Ie| n thle b® ngepbs(!aﬂhjlﬁﬂomogmdusaﬂx aorﬁpdis’ﬂﬁ!ldw.'obeﬁb&f (14),i4binlﬁa,e(1(§’lu2 I) di ng
panel as cl aine i n.the wear resistan rticles are
bonded to the mgg@#%ﬁgg] S%I)S?E{ﬁﬁle? ﬁg}’s‘ﬁ'ﬁrﬁ'@éﬁ? ‘3(9%48'(’87 Pﬁ) fhihesuriaes ani ne
resin. 25 5. layae(S) ara unrafingoand comprise aatueal résinscsuch asdigih, cl ai ms 1 - 4,
wherein the surfac | r{.i o PL.with three
hori zont al pl anes g’ﬁﬁfﬁﬁ?f(&iheﬁ%%gfg%ﬁﬁ%%@% B?'g\l%“l%&!’%’e()’?mi n pl ane of
the panel (1) wher ¥nfreip thehipdey (18 is pthempogetting resivat ed i n an upper part of

the surface iyer {hprein the wear resistant particles (12) comprise aluminium oxide and
wherein aluminium oxide particles (12') are in direct contact with an upper
part of the core ().

2, The building panel as claimed in claim 1, wherein the core B)isa
15 board, e.g. aHDF ora partipleboard, wherein the surface layer (5) further
comprises colour pigments (15) and wherein the wood fibres (14) in the
surface layer (5) comprise fibres of the same material type as in the core (6).

3. The building panel as claimed claim 1 or 2, wherein the binder (19)
20 comprises a melamine resin.

4. The building panel as claimed in claim 3 wherein the wear resistant
particies (12) are bonded to the wood fibres (14) in the surface fayer (5) with
the melarine resin.

25

9. The building panetl as claimed in any one of claims 1 - 4, wherein the
surface layer (5) comprises a vertical partion (P) with three horizontal planes
(H1, H2, H3) extending paralie! with the main plane of the panel (1) wherein a
first upper plane (H1) located in an upper part of the surface layer (5)

30  comprises a first aluminium oxide particle (12), a second intermediate plane
(2} located under the first aluminium oxide particle (12) comprising wood



30 conprises a first alum niumoxide particle (12), a second internediate
pl ane (0-12) |ocated under the first alum nium oxide particle (12)
conprising wood 51 and a third | ower plane (H3) under the second pl ane
(H2) conprising a second al um nium oxi de particle (12'). 6. The
bui I ding panel as clained in any one of the preceding clainms, 5 wherein the
wei ght content of the al umi ni um oxi de®particles in'the surface | ayer (5) is
in the range of about 5 %to about 30% of the total weight of the surface

| ayer. 7. The buddi ng panel as clainmed in any one of the preceding
clainms, 10 wherein the weight content of the al um nium oxide particles in
the surface layer (5) is at |east 100 grani ng. 8. The buil di ng panel as

claimed in any o f edi cl.ai gs, wherein e core (6) is HDF. 15
9. The buil ding %ﬁﬁ%%@@@éﬁﬁgﬁ%k% %’@%é%‘?ﬂ‘{ﬁ%ﬂ%&&e&eﬂnﬁgﬂmai ns,

wher ei n t he cor e s¢egnd ajuminjum oxide partided12’). 10. The buil ding panel as
clainmed in any one of the preceding clains, 20 wherein the surface |ayer

(5) further conprises a print that extends into the surface bel ow the upper
wear resistant par & &hebuilding panel as claimet in ahy ohe of the poegedinglclaims,cl ai med i n

any one of ths pumer o weidit Bontehl R Buitfurh Wddd GRrtlcEH ey BOLPr | Ses

brushed portions,wth different fibre 25 structur ui I di ng
panel as cl ai med@YR WX B e @nge ptalaud 6 e tambaut 30%mf thertotabweightef their f ace
~layer (5) conpri sefaderiagdred portions with different wear resistance. 30

13. The building panel as Cainmed in any one of the preceding clains,
wherein the surface | ayer (5) wood fibres (14) are essentially smaller than
1 mm 7. The building panel as claimed in any one of the preceding claims, A

10 wherein the weight content of the aluminium oxide particles in the surface
layer (6) is at least 100 gram/m2.

8. The building panel as claimed in any one of the preceding claims,
wierein the core (6) is HDF.
15
9. The building panel as claimed in any one of the precading claims ,
wherein the core (6) is a particleboard.

10. The building panel as ciaimed in any one:of the preceding claims,
20  wherein the surface layer (5) further comprises a print that extends into the
surface below the upper wear resistant particles (12).

1. The'building panel as claimed in any one of the preceding claims,
wherein the surface layer (5) comprises brushed portions with different fibre
25  sfructures.

12. The building panel as claimed in any one of the preceding claims,
wherein the surface layer (5) comprises brushed porticns with different wear
resistance. '

30

13. The building panel as claimed in any one of the pPreceding claims,

wherein the surface iayer (8) woad fibres (14) are essentially smaller than 1
mm.



14. The buil ding panel as clainmed in any one of the preceding clains,
wherein the surface layer (5) conprise wood fibres (14) in powder form

whi ch are essentially smaller than 0,5 mm 5 15. The buil di ng panel as
clainmed in any one of the preceding clains, wherein a panel edge conprises
a nmechani cal |ocking system (4,4") for_|locking of the panel with simlar
ot her panel s and wherein such Iockingsgysten1is formed in the core (6). 10
16. A nmethod of manufacturing a building panel (1) with a decorative
surface | ayer conprising the steps of: dry mxing of particles conprising
wood fibres (14) conprising natural resins, binders of
thernosetting resin (19), colour pignents (15) and 15small wear resistant
particles (12) of alum niumoxide to obtain a dry mx applying the dry m X
directly onto a core (6) conprising a wood fi bre based board, and

bri ngi he d ' ildiH 20f '
16 a decor at] ye Sir Tacnatanel f Spligii gy BIBR. M prételing e, ) °7il"

pa
met hod as cl ai medNPENihg;syifaes layerdFLeompiise W@%ﬁ%ﬁ&) | pswdepfomalwhich

18. The nethod asrexdssemillyismafiérahan 8,5 mwher ei n the wood fibre based 25
board i s HCF. 19. The method as clained in claim18, wherein the wood
fibre based board is a particl eboard. 3020. The nethod as clained in any

one of clainms 16-195. Tirkehuildingtpaneka disichetiin BE6ns OFTRE pRREding Riefind)’ €SSi Ng
prior to the fingj 2SS .21. The net .as_clained in any one of
clai ms 16-20, wher %‘ﬁf?Eéemng?%eg%omﬁrﬁ%ﬁ@rmgﬁm%gﬁgmgp Bistem R‘ﬁﬁ )&er at i on
prior to the fi nlgpklpg ektbe pgnel with similar other panels and wherein such locking
system is formed in the core (8).
10
16. A method of manufacturing a building panel (1) with a decorative
surface layer comprising the steps of:
» dry mixing of-particles caomprising waed fibres (14) comprising natural
resins, binders of thermosetting-resin (19), colour pigments (15) and
15 smail wear resistant particles (12) of aluminium cxide to obtain a dry
mix
> applying the dry mix directly onto a core (8) comprising a wood fibre
based board, and
° bringing the dry mix under high pressure and temperature thereby
20 forming it to a decorative surface layer of the building panel.

17. The method as claimed in claim 16, wherein the pane! is a floor panel.

18. The methad as claimed in claim. 17, wherein the wood fibre based
25 board is HDF,

19. The methed as claimed in claim 18, wherein the wood fibre based
board is a particleboard.

30 20. The method as claimed in any one of claims 18-19, wherein the
method further comprises a pre pressing prior o the final pressing.



22. The nmethod as clainmed in any one of claim16-21, wherein the nethod 5
conpri ses a machining operation corriprising formng the building panel to
a floor panel (1) with nechanical |ocking systens (4, 4') at opposite
edges. 23. A nethod as clainmed in claim 16 wherein the nethod further
conprises the steps of: 10 arranging said core |ayer (6) on a bal ancing

| ayer (7) conprising wood- fibres and &3bi nder, appl yi ng heat and pressure
to the three layers conprising the surface layer, the core (6) and the

bal ancing layer (7). 1324. The nethod as clainmed in claim23 wherein the
met hod conprises applying a balancing layer (7) that has a higher density
than the core | ayer (6). 25. The nethod as clained in any one of

cl ai m 16- 24, mhereug ﬁ%uniniun120 oxide particles (12') of the thy mx are
in direct contact vftH&Meibas gaimeddn apyene of daimg)16-20, whereinthsui | di ng
panel , conpri si ngnethsdifurikeEcdnmpiies @i oper&iR GRERi2TPr | ses
wood fibres (14), wherein the surfaal Iﬁ'z'ige‘?b (S)ﬁ@ngﬂﬁhgzgaa 25"@
-substantially honbgenous m x of wood fibres (14), which conprise natura
resins, a binder (122 Thaeetiemt as daiveddmanypend ofcdiatm 16120, whehsi Sieiméthsd panel

Is a floor pagel | S} . hal .ng laver, . Wherein.the binder (19)
is a ther m)se'Itg ti r?% eé%s'rs]%' F}%ﬁglp e r?%tB ﬁaé"’aéaﬁﬁﬂgé @@W%%E?'W"Fh?)a

conpri se al uni ni WeetRanel(1) withmegchanicaldosiingosysiemsdd, 4'pat apposits edgesa verti cal
portion (P) 30 with three horizontal planes (Hl, H2,143) extending parall el
with the main plane of the?c?anel g%ﬁltz wherein a first upper plane (Hl)
l.ocated in an upper23pArTetied asga ig elaim 46 avheraln theonethiod &ithar f i r st

al um ni um oxi de eamplisdsthé sBps ot 54 second internedi ate plane (112)

| ocat ed under,,the first alum nium ?xi d&*part icle (12) conprising wod and a

third |oner pPane (i -i'%"gmwé $8 lavet () @A balancingdayer {Rnomprisigaavasdc ond

al um ni um oxi de par t.ifitires gria pinder] wherei n al um ni um oxi de particles (12')
are in direct cont %Ctaﬁ%}inhg ﬁg'atgﬁg ;eJFes gs'retto??]:et Pe% Igye(i'gz:ce:mgr?gihg the surface
layer, the core (6) and the balancing fayer (7).

15 24. The method as claimed in claim 23 wherein the method comprises
applying a balancing layer (7) that has a higher density than the core layer
(6).

25. The method as claimed in any one of claim 16-24, whereiri:aluminium
20  oxide particles (12°) of the dry mix are in direct contact with an upper part of
the core (8).

26. A building panel, comprising a surface layer (5) and a core (6), the
cora comprises woad fibres (14), wherein the surface layer (5) comprises a
25  substantially homogenous mix of wood fibres (14), which comprise npatural
resins, a binder (19) and wear resistant particles (12), wherein the panel is a
floor panel comprising a balancing layer (7), wherein the binder (19)isa
thermosetting resin, wherein the wear resistant particles (12) comprise
aluminium oxide, wherain he surface layer (5) comprises a vertical portion ™
30  with three horizontal planes (H1, H2, H3) extending parailel with the main
plane of the panel (_1), wherein a first upper plane (H1) located in an upper
part of the surface layer (5) comprises a first aluminium oxide particle (12), a
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second intermediate plana (H2) located under the first aluminium oxide
particle (12) comprising wood and a third fower plane (H3) under the second
plane (H2) comprising a second aluminium oxide particle (12") and wherein
aluminium oxide particles (12') are in direct contact with an upper part of the
core (6).



