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218 J U L 2003 WO 00148806 BACKGROUND OF THE | NVENTI ON The present
invention relates to a refornmed nediumdensity fiber (MDF) board product,
such as a door skij and a process for reformng an MDF board to provide
such a product. @M@ﬂﬁ@ﬁﬂﬁMMIveral known techni ques for manufacturing
conposite, hollo wi th ornanental features such as sinul ated
panel s and si mul at edées@ad grai n. Sonme of these techniques involve the

nol ding of MDF boards to create door skins. Such door skins are
subsequently finished using primers, pignents, and the like, to provide a
fini shed door skin. The finished door skins then are secured to opposing
sides of a su o define a 10 holl owcore door. Wile such
convent i onal agg\mmwg“‘ﬂwmn provide fairly realistic simulations of panel ed
wood doors, t ically involve the use of a purchased door skin that is
rel atively expensi® BHecause it is produced t hrough use of a conplicated
capital -intensive nol ding process. Masonite Corporation, for exanple,
produces nol ded door skins by pressing a 15 relatively thick fiber matt
into a door skin having the requisite panels. The nol ded door skin provides
contouring at depths close to or matching the depth typically found in an
actual panel ed door. The nolds which provide such contouring, however, are
conpl ex and very expensive. Such nol di ng processes also require en
excessi ve anmount of time and energy. As a result, the conventional

si nul ated panel wood doors are rather expensive. Typically, they 2D are too
expensive for use in | ow cost housing projects and the manufactured hone

i ndustry. Since nost buildings have multiple doors, the expense associ at ed
wi th providing conventional simnulated paneled doors in a particul ar
building is multiplied by the nunber of 2 1 BJ UL 2003
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WO U0/ 48806 PCT/ US00102775 doors in that building. As a result, thE 2003
aesthetic benefits derived from sinul ated panel ed wood doors are s ?dgh1
enj oyed WP WB8¥fasers or occupants of | ow cost housing, offETRS0/92373 er s,

. manufactured buildings, and the like. There is consequently a need in the
art for a process of manufacturing a door skin with ornanental features,
such as sinmul ated wood panels and sinul ated wood grain texturing, using
relatively sinple, quick, and inexpensive nol ding techni qgues and equi pnent.
There is also a need for a process of nolding flat MDF boards after

fi ni shi nBACKOROUNDaOBEJHE INVENTION ngs) on the finished product or
cracking the MDF board and/or the fibers contained therein. Certain

conveni ences 31%ﬁgggagga_@yﬁiea&n@m%sftstag&am'@fmm&h% wrmkgmg%ﬁsméo flat

MDF boards co ni s prior ng. This, “for exanple, would
allow the fjnishi.ng coats to be applied using roll at i and, ot her

appl | cat PEELSHFR thAQ00r ghine Acys BrsessdoniorBhe sy MRESORH PPV Aokhdes. | n
addition, it would permt the stocking of finished flat NMDF boards in

i nvent or prodasti t he nol di ng of such flat boards after orders are received
wi t hout having to carry out a subsequent finishing process. 15 There have

beery ef forts iThetd@e BEVeRAl IR vnitecHAefues fBr hladhfabokinp eahplositeUlolfolyostRe 864reT t S
have not yet produced a conmercially suitable product. The efforts

frequent r |t co rcially unsuitab .t @ breaki ng of
the 1 ber it Rk A FRTTER & Smalpetfb i SplifndFSod il Sobfehipd®, o,
being finished. No efforts to deforma "finished" |IVD/F board are known. 20
SUMVARY tgchmiques myelvetopmolding oMY baards te jeatetdogy skipse Srckdaenskingv@&ht i on to
overcone the problens associated with conventional nolding techniques by
provi di ngubszqoemlydidigredtusinggeimars,pigmeans ahdthedike, tb-pr@ide fihisBIOR ol \Ekin.

001 48806 PCT/ US00/ 02775 reform ng a pre-finished nediumdensity fiber (NDF)
boar d havihadirAdhel @88t skHRAnBY Ex’efsbémé&‘%cbp,%ldﬁﬁg’ﬂﬁ_@e#\ﬁ}!a%?ﬁ&f @8 tidefin@@st one
coating. Another object of the present ‘invention is to provide a process of
manyf act rhn%_ca gl&ocr skin with ornamental features, such as sinulated wood
panel s a M At ed: wood grain 5 texturing, using relatively sinple,

qui ck, and i nexpensive nolding techniques and equi pnent. .Yet .anot her obj ect
of the present Q/Wi‘:@ﬁw@oﬂ% teshnjques can pipvde Rarlyfealigiicimplationsof papeled ar ds
after finishing, wthout damagi ng the coatings) on the finished product or
cr acki ng wdod ddoks, tegtybieall)/ iavolvhehd usbef s porohdsad deat skincthet inrel&ivelyl anot her
obj ect of the present invention is to provide a nmediumdensity fiber

expensive because it is produced through use of a complicated capital-intensive molding

L)

process. Masonite Corporation, for example, produces molded door skins by pressing a

15 relatively thick fiber matt into a door skin having the requisite panels. The molded door skin
provides contouring at depths close to or matching the depth typically found in an actual
paneled door. The molds which provide such contouring, however, are complex and very
expensive. Such molding processes also require an excessive amount of time and energy. As
a result, the conventional simulated panel wood doors are rather expensi’ve. Typically, they

20 are too expensive for use in low-cost housing projects and the manufactured home industry.
Since most buildings have multiple doors, the expense associated with providing

conventional simulated paneled doors in a particular building is multiplied by the number of



10 (MDF) board product conprising a pre-finished mediumdensity fibeg juL 2003
(I'VnF) board having at |east one pre-finished surface which carries at
l.east on¥WQ 880y, wherein the pre-finished surfaces) and PCRASEURTSgs) are
_press-nolded to provide a relief feature after application of the
coating(s). To achieve these and ot her objects, the present invention

provi des rocess, f.or 1 ~ refornmn | anar - [l shed iLum density
P ber (voRPhBE i fing A * Rl et S R G BeFE R R T e o
| east one coating. The process conprises the steps _of placing the planar
pre-fi ni sWeer AeRSE ara setdem enjoyediesy Puselasersion oecupaRts aflopreskhawsing, ofitersi ng t he
heated press nold while the pre-finished nediumdensity fiber board is

| ocat ed ttheless, mardifgdnted Buildiggs dh@tirnikeheat to the pre-finished medi um
density fiber board using the heated 20 press nold so that the pre-finished

surfaces) is ( . ] I i - I -0f -t he
coating(s); opgir’lﬁg%ég ?‘%‘géﬁgttl%&]g&é@stﬁérmgﬁ g‘?ﬁg’ﬁ%&ggﬁ%@%‘é’“ﬁﬁ’é‘ gg‘;@%‘%ﬁs"h‘é‘d
medi um density fijber board fromthe heated preqsﬁs‘ "Fa'gefq' 4 1- 8 J UL 2003
WO 09/ 48SUBAPERtAl tsabiress y3eh 25 i5Enated #oodipaneh i bHmEaled WRodBrae EeXBINREdi um
density fiber (MDF) board product conprising a pre-finished nmedi umdensity
fiber (M¥Eingmedattehasiinply, quick castinepengvembldmesteckhiougs frmbeguipnienth carri es at
| east one coating. The pre-finished surfaces) and coatings) on the board

are press- nol dHerk§s AESOY hel®t Br b prQREERS rﬁ&l@in?rf_ﬁt MISF BdaidsaifiePhiniiRg, vidouPn Of

the coating(s). Al so provided by the present invention is a process for
maki ng a pre-finjshed. ium density fi.ber : f I i ef.or mabl e
arter ot Reiang bEREtAR Y e Bt eropiier bekbe BRYUER Ko dntipr EERET e
pi gnent |ayer to at |east one nmajor surface of a planar, raw nediumdensity
fiber boaoatainghtharsin. yierpimeonveatpncesfad meanpfasturing sficigngies ed be realizeddfent
10 layer(s). The polyner top |l ayers) has (have) a rel ease agent which
prevént s fldtdMPdH boaeds doald Beafyrdslrel piriod ro mdhiig. rithis, doit dxemhleateuld plies thenol d
during press molding. The pignent |ayers) and polymer top |ayers) are

appl i ed Ughigitn FRESE 't@ilaez_a fidd Lng kOIE SRR e bBRF aplic lbnAtBnfRRA bR hGke

W t hst andi ng press-nol di at tenperatures and pressures sufficient to

g

ref orm the pi | ayer and t he L.yner | r(s. it t ool I ng,
bbbl | ng, st a ey bR ) sftet. 18 aBBHE o R Pl e ek RBor B A, ¢ o

advantages W Il become nore readil 3{ .apparent_ when reference is nade to the
f ol | owi ngVii¥skeards indaventaarandthe mlding of Bichflat Poardseallsr eldass AFRKeFRIVESr awi ngs.
20 BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a fragnentary
cr 0ss- secwithohavingwo odrraowtrassubsegusiteithi$vidkg froegsd. according to a preferred
i npl enentation of the present invention, prior to reformation.

15 There have been efforts in the prior art to deform flat MDF board, but those efforts

have not yet produced a commercially suitable product. The efforts frequently result in a
comumercially unsuitable surface due to breaking of the fiber in the board, thus providing a
surface that is not suitable for being finished. No efforts to deform a “finished” MDF board
are known.
20
SUMMARY OF THE INVENTION
It is a primary object of the present invention to overcome the probiems associated

with conventional molding techniques by providing, among other things, a process for



18 J Ul 200 WO 00/ 48806 PCT/US00102775 Figure 2 is a.fragnent ary1.8fJU|_ 2003
cross-sectional view of a pre-finished MDF board according to a preterred
i. mpl enent¥? PUHEYE the present invention, after reformati oﬁ’.CTﬂilsg%’B%”é is an
. expl oded perspective view of a hollow core door which is manufactured
according to a preferred inplenentation of the present invention.

DESCRI PTI OF THE PREFERRED..E S Ln o th resent 1nvention,
a reforni r%w%%grse- l%‘%@“fﬁ‘ﬁ@%%%? @&ﬁ’?ﬁ Iggzﬁg é‘gh%‘é Pﬁlr?%ﬁ SHEPT “}‘f‘}i’fgr
(MDF) board having at |east one pre-finished surface which, in turn,
carries afurfapgwhi rrarneas it 19agt one@oating. pr ocess conpri ses the steps of:

pl acing a pre-finished nediumdensity fiber board planar blank in a heated

press nol d; clasbther dHject RE BieqsteRhEinFentioh & WPrdwdd Hpropes of kianehedHAgpdi um
density fiber board blank is | ocated therein; applying pressure arid heat

to the pr e Yol it i Iy N4 .press
ol d g0 1ost SEREF o Fetl) RERKG ch a2RnBRRL oot SRSl i 984 BhkiR

di mepsi onal form w thout cracking, bubbling, or 1i%_rem)va_l of the

coat1 ng( SFXMUBREHSHE K8 VA Saplepfiids apdhIngXPeRsiye MORIDS irshniauesHnd eARipmsakd
medi um density fiber board fromthe heated press nold. The heated press

mol d pr ef er abl Yetemsthetr objeetsdf thagreseat ineéntimri§ acprowde a pheest fmaldingfiat yi ng
pressure and heat is perforned so that the relief surface refornms at | east

the pre fimrshadasits aafnte Wiko rd%?%%ﬁ%%ﬁ%aﬁ@fs)%ﬁ@ ﬁnisﬂecﬁﬁ:ggﬁct Lp avoid

cracki ng, bubbling, or 20 renova coating(s), the re surface is

configured and th of lLyi ng pressure. and heat is perforned so that

ref orm ngcrﬁ&?%éeg@?ﬁﬁ%%%% ce C)naé&efdetﬂifgmom y a relatively short

di stance into the NMDF board, Er)lref erably no greater than_about 0.045 inch. .
Such shal | ow r&ilbanathey abject pbthp peesent inventien Wv-Pwyiled medwmaeasitysiter acki ng

of the f bers 18 J U ~ 2003 ' WD 001 48806 PCTI US00102775 contained in the
MDFl®oar dME) bdardrpmiductodongirisiipe edinishedmediderdeasity 8ba(MDE) Hoerdtavinges and
relief surfaces are used. Additionally, because the coat preferably is

pol yreri zghlient ﬁfeoﬁiﬁgheﬁ%ﬂ{'ijaﬁhﬁﬂ c?ﬁé‘ﬁgl{éﬁf SneoaBhAbinsRliy tﬂégﬁ'éj-ﬁﬁiéﬁécﬁc e, the

ref ormed bl ank, "~ when renove rom has a surface resistant to
bei ng marred. Si.nce ards tend,tpo dry.out during t applicatipn of
noar “and reee) B in eoinelR AreamessedecioqrSvidk el et A Blenfh b vor
board further pog;))rises the step of renoisturizing the pre-finished MDF
board af ttBe ceametdep of applying pressure and heat. Such renvisturization

can be achi eved by applying water, steam or the like to the refornmed MF
To achieve these and other objects, the present invention provides a process for

15 reforming a planar pre-finished medium density fiber (MDF) board having at least one pre-
finished surface which carries at least one coating. The process comprises the steps of
placing the planar pre-finished medium density fiber board in a heated press mold; closing the
heated press mold while the pre-finished medium density fiber board is located therein;
applying pressure and heat to the pre-finished medium density fiber board using the heated

29 press mold so that the pre-finished surface(s) is (are) reformed without cracking, bubbling, or
removal of the coating(s); opening the heated press mold; and removing the pre-finished

medium density fiber board from the heated press mold.



board after the press-nolding process. Such renoisturization advantiapepusily
prevents the 10 type of gradual expansion of the reformed MDF board which
woul d ot M} 0/48806ccur as the MDF board tries to return toPTASMGinal

noi sture content of approximtely 8% Also, the application of water,

whet her by spraying or otherw se, serves to cool the refornmed MDF board
after the heatjng and pressure application step.. TE' S, in turn, facilitates
expedi t ed st ackRNBFERANt {TYENYHQF HsHRQVINET2 BEaRaLIePg Y bﬁé@&?@rﬁoa&ﬁﬂa@tj& and/ or
distribution. 15 Preferably, the pre-finished surface of the pre-finished
MDF boar dcansprisingya preefinistied gnedliym derfsitpifbler @GDFettdaodihashng &t leash ohepre-finisked
performed on a raw, flat MDF board (or substrate). The pre-finishing nethod

CONDI i SeSgyf08 wekA Bkt at E‘a’stf%%@ Roatihp. 3R Yé—ﬁgs}%H sgﬁgée:(ﬂ%ﬁ c?%tg{ﬁ?ﬁgltg% Pg-)’ er to

‘at | east one mmjor surface of the raw boar erea i ng at

| east on olLyner top |l.ayer over the pi nt |ayer(s). The.polyper top

| ayers) h éﬁ?\}’éﬁssﬁg?lgf‘ﬁr&é’émﬁge géﬁ&)ﬂ&@%rp ﬂ?q’ig‘f‘ﬁ‘ e% cﬁtfcgﬁ ‘?fﬁgent

Tel ease properties of the top layer itself) which prevents it from adhering
to the heematttg(s)-ess nold during the application of pressure and heat. |f
the pignent |ayers) cannot cover marks or color variations in the raw MDF
board, the preaAlsopreWiiéDbyohe pasenti@éntién mcaijrédeesifdrmm Aipie-fafidtell GRkivaN Of
at | east one ground | ayer 7 18 J U L 2003 WO 001 48806 PCT/ US00102775

whi ch ser : i I . i j -0f: i (s). The
gr ound Ia%%?lr?gbgrp(g@ggg%%{ #ﬁ%ﬁr%%%&h&% gﬂgg%xﬁg?é,ﬁ%ﬂogwﬁ&w&a%eg}ﬂ & " The

pi gnment layers) then is (are) .applied over the grqund | ayer(s). The ground
| ayer, thECRS RRRYINEAS dsapisone pigTACHt fayehiol af hssst Qg FnaleR § 0L% RIaB R ed usi ng
material s and thi cknesses thereof which are capable of w thstanding

pr ess- nol sedigmadensigyrfiberdtoarde sndapblyingatd ease snespoliymer teplayeooverftior pigméreg gr ound
| ayer, pigment |ayers) and polyner top layer(s), w thout cracking,

bubhbi ng, 1ag&@s adieheR&aRr tdp 18ydR(sFass (R a réBfe b erd WhYdHIrb v e pbRier top

| ayer(s). Preferably, the various layers which are applied during the
pre-finisf nt 4 L I e i I ol |
Coat cr | T Tt Sheliyg 10\ heaupl izEthold ML bR, ARALP TR G P

applying a desired thickness of_ the coating(s)., . The desjred. thickness in
most " appl #@gﬁqiﬂﬁsr PR layer(®Are gPRjicH psing materialicand ducksss SRR FRd to

achi eve a snudge resistant state nust faster than thicker coatings.

Nor eover , capableaif Withytanding prespmetding gtdemperatured end presssesnudficientpd eafermsihef ace
coverage which may not be achieved by use of a single coat. 15 Notably, it
i's the abpighiept Ia?er?d) @nd hﬁip%tynﬁémamg), heabtt dekiipebiBblidpNehd dddtreh@ab ki t at es
the accurate use of a roll coater. |1 coating may not be effective or
effilgi ent  afl £hid he board has been nol ded because recesses in the nol ded
board hanper the roller coater's ability to provide a uniformcoating. By

lying th ti ile th boar d ins flat, prior to nolding,
The. brogent 1 noBHHILUR s BlrrRSinFH A TRRbH Al CBRTRE R PorPPRr Y e

reference is made to the following description taken in conjunction with the accompanying

drawings.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a fragmentary cross-sectional view of a pre-finished MDF board according

to a preferred implementation of the present invention, prior to reformation.



20 flat surface being coated on the MDF board. Uniform application aqfg Mnegggj
- coatings) with a desired thickness therefore becones possible. Wile use .0
a rol | cHWM8808 preferred because of its advantages, it iFCTWYMPETDod t hat
.alternative application techniques can be used, including but not limted
to spraying, curtain coating, and the like. 8 18 J UL 2003 ' WD 00l 4%806
PCTI USO0/ 02775, The, raw, nedi um densi ty.fi ber bgard prefe i s ,aboug 0.125
inch thick, a {ﬁuf%‘sgar@%ﬁmeqt%@'é:rmﬁs?eéﬁ’&a? YW ama—%@w%@@%mmm g i ber
board with a thickness of about 1 ml|. Preferably, two pignent |ayers are
appl i ed, teeaptefdmediimglendntationnd lse mreseabmyentionyiafter rgfegmaten.pol yner top | ayers
are applied, each top | ayer having a thickness of about 0.5 ml. 5

Al ternativel ypighhes o sididded perspedtiveidl bfth Rllecortdof Whid i9f the pi gnent
| ayers can be applied, each with a thickness of about 0.3 m| (for a total

thi ckness of.all three.pignment.|ayers of Qut Q. i.1).. followed by a

ol ynor - R Bz AEoiE R eR R oS sPenBR O o B Pr et eRigng 5 i 1. “The
total thickness of the three pignent |ayers and the polyner top |ayer

t herdef ore remains very close to 1 to 1.2 m| The ground layer, if applied,
can consist of any 10 commercially available prinmer material which is able

to w t hsDESCRIPEIGH OF THEFREFERREDI EIMBODMENTUSby the present invention.
An exenplary acrylic |atex pignent |layer is comrercially available from

Akzo Nobel Coat.] ! 3 88 Rb el nmber

610- W29- 182. iﬁ‘%@g%%e‘é’rpﬂfea‘%“g‘ igﬂn%%?oq’glfg@ agmtcggeoﬁgﬁ@%ﬁ% acterized
as a white. prepress seal er.. containin anong, 15 ot her lngredi ents, .titanium
it oxi dl. TRished TG amedBar L ihch (VG SPar: B BRE Bt it QR FS- B THRG SHGr QLiieth &f
and a #2 butoxyethanol (ethylene glycol butyl ether). Alternatively, the |
pi gment hupeagjesehleaionagpitingd so that a wood color and/or grain pattern
are sinulated by different colors or intensities thereof. Colors other than

whitee or woodThé ﬁ&c@s%&oh?ri@@lﬂe stabé Bf: @lachigl Mpretfinidhed wssdinth denisty ibBEbdagd NS
20 An exenplary acrylic latex polynmer top layers) is comercially avail abl e

from Akz t1.00 f Qs JoS SN (o= nunmber
o1 0 vo2o P18 IR AARR pre gl S ol R RO AR P B
ingredients, talc, drated al umnumsilicate, titanium digxide,  a #2

but oxyet P feobicy RBRGIY AR P =G tisEry, sP5 A SR 84 Byt hapee- 2003
WO 00l 48806 PCTI US00102775 fornal dehyde resin, and an N, N di net hyl ethanol
am ne. Affinishechmedivimydensitefiper board blanipusing ee heated press mold so that the pre-

finished surface(s) is (are) altered into three dimensional form without cracking, bubbling, or
15 removal of the coating(s); opening the heated press mold; and removing the pre-finished
medium density fiber board from the heated press mold.

The heated press mold preferably has at least one relief surface and the step of
applying pressure and heat is performed so that the relief surface reforms at least the pre-
finished surface of the pre-finished MDF board. In order to avoid cracking, bubbling, or

20 removal of the coating(s), the relief surface is configured and the step of applying pressure
and heat is performed so that reforming of the pre-finished surface(s) extends only a
relatively short distance into the MDF board, preferably no greater than about 0.045 inch.

Such shallow reforming of the pre-finished MDF board also avoids cracking of the fibers



can.be provi ded using unfoaned versions of the materials disclosed i1 :JJ S

- Patent No. 5,616,419 to Hsu et al., the disclosure of which is incor gllt 2.1193
her ei n PYO08HR08nce. While the preferred application techhfF&YEIYBI7St he
polymer top layer is rolling, it is understood that the invention is not
limted to such application techniques. To the contrary, the polyner top

| ayers) may be applied, for exanple, in. the formof a crepe paper which
carri es @nirinsdiethe MNPl bead; whigh anight thenwise O&Q‘é’n‘t’heWFéPFfﬁBfgmg teghniqueshe
resin provides a vapor barrier which prevents noisture from passing through
the top dndyelief siefdédsi apdradedy Additorlally ez hude She cuae prefetibly 4y poljrhetizisied when
cured to withstand stacking, shipping, and handling 10 w t hout becom ng

unaccept f i i an be
ot ackod e APRAciRon G bk b Ul MiYerp RBiSHER, HRRrRhea blydl MR erkdveff S
desired, _ the flaiﬁd pre-fini shed NnF board can be taken to the heated press
mol d andfRdbemeil haga pyiéace setdanto beNg 34 EHor m t he pre-fi ni shed MDF boar d.
‘The press nold preferably is heated to a tenperature sufficiently high to
sof fen 15 t heSinesMDF hodriietendad drygfis durngl therapblicatidn of bedt lhad presshez; thei N t he
board and the resins) in the coatings) and board tend to flow rather than

break dysrefitrell $fe S¥eRmid}ahe bfe fihiSh &P FBYat A SthePetmpHskd e bigpbt Y | oW to

prevent discoloration of the coatings) and sticking of the coatihgs) to the

heated press.mol.d. .\Wen _pre-fipishin f the MDE bgard is provjded 4sjng
the. f or ASTRTRrER 8 PeranisgeL T Ro@Y ok g Siep o ool st BHASeRE F

press nold is about 400F and the preferred pressure is about 1100 pounds
per squaieBoisiETzation saxebe aqhinvied by @pPLing Bates sigra, euthe likeg to the rafommed MBPBund t o
provi de the best overall performance for use with the rated coatings, with
t he Smalboasd aftérkied presomhotfinglproeedsn Gutihencmsttitizegion adnahtageobdDfplaventsthe O her
tenperature and 10 1 BJ UL 2003 "' WO 00148806 PCTIUS00/ 02775 pressure
sefbi NOSyHRYS HadidR eRpatsh'df Y deforticdMDEHoaORhit R SRuRlGth&widiokbi a@the boar ds

or thicknhesses. Theﬁgerrperature shoul d not be too Iow, or else the board

and/or t oat | pay crack. .Likew s [y QU 1 go high, or else
t he boar@ﬁ%o%%g%ﬁéo E%GHPQO ftﬁ opﬁgaﬁaogggp c?rﬁgﬁqufr%?%rﬁg'n&'éa?g%gé’gne di scol or ed.
5 The process described above is particularly well-suited for use in

i nexpensi vel yAlsakthn goplicatipmafivatesrWhathes Sy spraiing o othepyise.fSeries Wegohbe
boards. In this regard, the heated press nold is equi pped with at |east one
relief smfdrmeé MDE bblxe aftcethedfeatimgpind prgssprecapplicatioarsteph &his, insurpefatititabasd so
that the relief surface reforns the pre-finished surfaces) with at |east

one or naégl?@&i@éd fARIY SF thé\erdBRIMD TS RfdstBEsuBERUER BsragSaridr di@fulign.t 0 t he

desired evated 10 tenperature. The arrangenent of the relief surfaces)

NI TR R e

door panel s 0 ‘a dep no greater t

pre-finishing method which, in turn, is performed on a raw, flat MDF board (or substrate).
The pre-finishing method comprises, for example, the steps of applying at least one pigment
layer to at least one major surface of the raw MDF board, and thereafier applying at least one
polymer top layer over the pigment layer(s). The polymer top layer(s) has (have) a release
20 agent (e.g., in the form of inherent release properties of the top layer itself) which prevents it
from adhering to the heated press mold during the application of pressure and heat.
If the pigment layer(s) cannot cover marks or color variations in the raw MDF board,

the pre-finishing process may be modified to include application of at least one ground layer



inch and/or sinulated wood grain texturing no nore than 0.045 inch {4gefJL 72003
Preferably, the sinulated wood grain texture has a shallower depth than the
si mul at e¥OdWAB8Y6anel s. Wil e 15 ot her ornanental featuresPEAVSBEI2ITDVI ded,

~ the conbination of sinulated door panels and wood grain are quite popul ar
and therefore constitute a preferred application of the present invention.
By sinmulating the wood panels and the grain using relatively shallow
relief, tm@cg SEfYessas aITipEPIpTde @pplicanoreet the RigaEST @¥erdanibestound fayer is
pre-finished MDF board and the 20 coatings) thereon. There is no hazing,

di scol or iapplied tathk intaor shpfabd(s)\ef thefaw MEIViggatd MThermgmvittllayet(s) then &@id) N9( s)
nor is there any cracking or breaking of the fibers in the MDF board
itself. Prj MDF boards to include sinulated panels to a
greater @?BE%%&W@B%@%@O/ 4880G PCTI US00102775 depth, by contrast,
cannot be perfornmed effectively on pre-finished MOF door skins, wthqut
causi ng at | easte BREIGRY e thepi SMERPAY(SHhEAd HerRoBMeT tomhiayeits) desppie@ RERAD| v
is carried out on an MDF board having an initial noisture content of about
6% tH 7%m&ierisls ahdthickeksrestitbreldforhisikara capable efwatistaadiny plees-umddingat part of a
door in a suitably sized door frame, it is inportant to mnimze |inear

expansi oReRhetaifed\nd PPARNRAs QU cidr® MreRER! tBESrohd IaS/EEFPiangeP{ ﬁﬁfxfegiaﬁ& ure

[
content of the MDF bdard Iis not returned to its ini eve rior to

application of the dgor skin to.a s rt o fl t he gradual .i.ncrease is
moi st ur e ROGHPERPP %%e@%’ &%ﬁ%“ﬁ%&‘ﬁg’iﬁg@%@fﬁﬁﬁnﬁsmt Zes§ SRMAAREH0 absor bs
nmoi sture will cause the door to linearly expand and then buckle. The door
t hen wi | Ipobemernze the fopilaysr(s)t o 10 cl ose and/or open. The process according
to the present invention therefore preferably includ renoisturization of

the reformed Npefeabdy,dhd GarfousiyerdWwhick aftt Hplieddibing ahd pradfinyshgiimkthb of e MDF
board's original noisture |level, preferably, 6%to 7% Raw MDF boards

havimg t . . ¢ i | '
U e R L L A R T S
manuf act ur in 15 .Chil and Domi nance NI oar.d nuf acturer, in
Austral i fﬁﬁsﬁécﬁw R3EP %86%?&3]#@?18’&%0@3%%95%@53@’%@#@%‘1&?&%@3s of
about 0.125 inch + 0.00S inch. Such boards can_be nmade by pressing a dry
nul ch natmPs applicatipes is eemally verybin, berauseribingestings tendir agfever shpdgeness t he
dry mulch mat is initially provided with a thickness of about one inch and
I S subseqesistah/styie amsefistiey thiaf ehickricoatjige.s Mdreépvar, phra Kaessare bredtreed, i). 125
inch ~ 0.005 inch. 20 A sufficiently stable wood for use in naking the

cormer ci alhyr tﬁ‘é@éu}@éﬂn‘i’pl%ﬂﬁgf’% gévf%yage WRRhSRMI kbt PEBREHi&RA bRk 8F @siﬁ'g%%oadvDF |

boards nade with this ‘particu e of pine had surpriSingly goo

e e R s R G S S A

having smal | 12 ) . .
the accurate use of a roll coater. Roll coating may not be effective or efficient after the board

has been molded because recesses in the molded board hamper the roller coater’s ability to
provide a uniform coating. By applying the coating(s) while the MDF board remains flat,
prior to molding, the present invention provides uniform contact between the roller and the

20 flat surface being coated on the MDF board. Uniform application of the coating(s) with a
desired thickness therefore becomes possible. While use of a roll coater is preferred because
of its advantages, it is understood that alternative application techniques can be used,

including but not limited to spraying, curtain coating, and the like.



WO 00/4880b 18 J U L 2003 PCTI US00/ 02775 fibers are preferred over 1tﬂhg)m_e2003
- having |la r.flbers, because the boards with smaller fihe r re
conpat i Még&ﬁsﬂ%mod stains. Wien reformng pre-fini shed%ﬁyﬁgﬁ?ﬁg, t he
heated press nold renmains heated to a tenperature sufficiently high to
soften resin in the coatings) so that fibers and resin in the board and
resin in the atings). tend to.flow rather.than br dur,i ref orm ng of
the pre fini sﬁg ra&u&f"@@&@ﬁ@%ﬁgeri QHQLPF‘%}?‘@P%(HW Wtﬁa%dn‘ﬁ\/@?%%@itaki ng of
the coatings) to the heated press nold. In this regard, the heated press
nol d i s Eeue@ipyenis applird oobe rvamedinmalepsieSiber boaap wiihedthicknedseof pbau flimil.shed
door skin by the press nold is about 1100 pounds per square inch. Favorable

resul ts Prferbtsly Ao fy@entBpdts bldQpplRa! exdh Haihi£8 RliEigesd 6f 2ept 1 861, ki twen! Y
five 10 seconds. Thus, if placenent of the door skin on the press takes

of Yo or 5iRact RETAar wE BPRNAL cRIGHa00 Hhkh T SEHRE P i {8 53Rh. “scance o

the _speed of the process attributable in part to the relatjive shallow depth
achPeved, ef f DUFPBAEVSIY.dae grauad layarrap be suminstedeandsthzse of thapigment laysrgean
press. The single nold 15 press preferably has opposed nale and fenal e

si des, abeappliedgatio wathpr thickness df ebvinoold neihffor Siorad ¢hitlhespofabthtee pigteerti on can
be practiced using a single nold press, there is no need for an expensive

and conplagers G¥hidulb® AR, Foild W&oy IHcBHREADY Yyer RGidY LhidBESNFROWREPESS fs

whi ch provides the flat, pre-finished door Skins includes the steps o

appl yi ng I d.laye f..l,ml i ckness onto ar nedi um density 20
fber bomRgad I, The far %’FS?FE%?E ‘F%@’é"respl%‘%}ﬁ?t‘%yﬁés R E0 ég’}’q@%h havi ng
a thickness of about 1 ml; and applying two polynmer top |ayers over the

pi gment 1hsieéeTs remajay very slasaye tqﬂag Fhé Bretgrousd foss, ibpplissueanceopsiphiaf any
Preferably, the ground layer is dried in a flash oven after application and
prildr t ocanmperctatlyiaoailable prdepmaperal twHickyie akls Yo withstatdihe ladgitionalpraeksmger i zed
13 1~ BJ UL 2003 WD 00148806 PCT/US00/ 02775 after application,

prefer ab*ﬁévjdgdgygggﬁrggﬁggwgmcti on oven. The board and its coatings are
then cooled. Figure 1 1s a partial cross-section of an exenplary nedi um

density fib VDE) b d,10 which b d tarti terjal i
oSt Y oy o PR Bl ot P S SRR AU BuTBEAGM ",
flat, pre-fjinished dgor skin having a thickness of 0.125 inch. The NMDF
board 10Cpaiingsdne phClinteg. Mississippi yodermpdycs sursber §18-WORPHEZ. TheekarRlaty t he

ground layer 14 which serves as a priner, two pignment |ayers 16,18, and two
pr ot ect i pigmenplayerpdvant@eordly ifehatacier yealas bAviie puepréssrsatieycandaivipg) dnewhgusi ng
the materials and thicknesses described above in connection wth the
exeppl ar ythexifgfetiiehsitadiviEdidRde, thic, hyRlrdQDAisinRe0silitus)RMaElamideat
formaldehyde resin, and a #2 butoxyethanol (ethylene glycol butyl ether). Alternatively, the
pigment layer(s) can be applied so that a wood color and/or grain pattern are simulated by
different colors or intensities thereof. Colors other than white or wood also can be used, with
or without the use of grain pattems. .
20 An exemplary acrylic latex polymer top layer(s) is commercially available from Akzo
Nobel Coatings, Inc. of Clinton, Mississippi under product number 610-W029-180. The

exemplary polymer top layer includes, among other ingredients, talc, hydrated aluminum

silicate, titanium dioxide, a #2 butoxyethanol (ethylene glycol butyl ether), a melamine



10 the present invention is not limted to use on MDF boards \/\hi ch1c3agm|y2[]u3

-all three types of layers (i.e., ground, pignent, and top% | ess
arrangerrﬁﬁt"g’ 4438¢i ng the same thickness, nunber of Iayers, gﬁﬁﬁﬁwozgﬁﬁem fic

_ conposi tions described herein. O her kinds of 11F pre finishing which

survive the pressing operation described above with no darrage or at |easf

wth at l,e .amount e t he artlc ar_.a cat { on, n be
Used. 16 TGRSR a%%%ﬁ%ﬁﬂehﬁrﬁrel SRR Bl 10 aver
elimnated, and three of the pignment ers can be applied, each with a
t hi cknes $apbe awwigedusipgmnfoantegrvessions eﬂt & m@mbshscéﬁseém V- Betept orent

| ayers of about 0.9 ml), followed by a polyner top |ayer having a

t hi cknesss,616,419ttw&8R0 efall thedikcladide 8f Whithlis infbpored hdrkinGyYelerdae@r d t hus
woul d be pre-finished in that it would carry on one surface thereof, three

of the pignent f ers 20
or 22. Figure @u@%@@ré&%&gﬁﬁﬁd&qﬁ@gﬁ llfénﬁoéﬂ]%f% ?nggé Qéf%&%é?{é}ﬁﬁg Bg ( VDF)
boarg 10 after h?}é:tg]% been pre-finished and then processed usi ng the
above- ded®dsstogd rRYSTIHIAN b RRL diaitedtn Suplgppbisa e teehmpgiesode Ui Gontam, shed
surface 12 which carries at |east one coating 24 (e.g., 14 1~8J UL
2003 WO (b¢ gdger efldyef80ne B sppieds fos ekagplef intthe fdrmyefracrépe-pagerspitivhn i n
Figure 1 or the conbination of three pignment |ayers and one top |ayer

descr i bed:aaheuehlynfidizable 86sH dndf reidiSe b rVWafeh%lyPﬁéPﬁ@@ The &Qﬁ p%ﬁaééan' shed

surface 12 and'the coatings) 24 are reformed by press- ding'to provr de
relief features.26 |ch r res simul ate o] Wmch
i s shown |aB°rI'—tia§E|Ef’§Vhé Iﬁ'ﬁﬂe”g ﬁ%?%sé‘rﬂgg%‘ g‘?g@% Wﬁ’ér&é‘é‘ﬁ‘r Wood
grain texture (song of which have no reference nuneral s in order to avoi d ,
over - cl utlexsrishig (&) swiBcienthinharg Jrhessniedde withstan sferignsshirpinge and kemdlings 28
appear within the deeper relief features 26. Preferably, the depth of the
rel ilef f eeithouebecafmingrumbeapesbiyemantdt he simul at ed door panels is no greater
than 0.045 inch. The refornmed MDF board 10 preferably is re-noisturized,
for exanpl e i mfiddend MDFYoatPdhGReh brbeauémva,caﬁge&ﬁa&edtéaﬁvéﬁé%ﬂb

oar

board 10 has a noisture content equal to or very close to th

Co Joo - asueh s WRRLER 8 el R YerEsh, B A R e BOE B ot B bS%
applied to opposrte sides 29 of a support franme 30 to forma hollowcore
door 32, telmriegtherhsaied sreseaioll apdrrocasptd a5 indicatsd akave to peform theeprerdinished cor e

door 32 are not as deep as panels in traditional wooden doors) they provide
t he over aDFdpopriarie pessoinodd prefierhlsig isveatkeinto daemperaturdiouificiehtdy kigh ensafien
di sadvant ages, and wei ght associated with traditional wooden doors. Mre

| Mpast antthy resinlth $hetd8iin vﬁgl MY Boadd s&ﬁ@eﬁraaﬁeme oRd vl detkesif(s e e
ref ormati on technique is sinpler, |ess expensive, and faster than

t t
panel  depteySE Rt LPER Tl AU %&?%?ﬁ%ﬁ%g@ﬁﬁr%?&ﬁﬁmgdgr -
Compl | e AN SRR I to bR ABSISLS, Sl TSI bn LI AL o

coating(s) to the heated press mold.

When pre-finishing of the MDF board is provided using the foregoing method and
20 coatings, the preferred temperature of the press mold is about 400°F and the preferred
pressure is about 1100 pounds per square inch. These temperature and pressure settings have
been found to provide the best overall performance for use with the rated coatings, with the

smallest likelihood of damaging the coating(s) and/or MDF board. Other temperature and

10



requi red by such conventional techni ques. The aesthetically pleasinp

. appearance of paneled 15 18 J U | 2003 WD 00/ 48806 PCT/ US00/ 02775 fo/dh 2003
doors t h¥PIPE#86 hecones nore econonical |y accessible to oRAEUSOHRHS
occupants of | ow cost housing and the manufactured housing industry. Wile
the term"pre-finished" has been used to describe an MDF board which
requires no additional coatings after the reformation process, it is

under st oRr@ssuFratettings mayksrmeigiseyl wish differentagatings gndler ddterens boards eme
contrary, the term"pre-finished MDF board” al so enconpasses | vl DF boards
whi ch ar@ickaessed. i THestb@gderatifle sitbaii g6t HeQod &34 oy elsa i Hoaagld/dr ke ddadses
Exanpl es of such sem -finished MDF boards are those which carry a basecoat,
a printe of B i N ent or
£r Aot ucbal PR TLER B0 Wi BRle B8 pidh, bEAsDEE BT mayEoRe SHERRARL
printed wood grajin pattern, is, paolynerizable, 10 and is sufficiently porous
after pd@9h@¥%¥%b@§hngﬁb&@“FBdE@ﬂQFﬁinable or colorable by the end user at
the installation site. This arrangenent advantageously facilitates

custom zat i onTlof probess destritled alooveds parjicaiarie mdllssited faf uer intihexpensivelly has been
refornmed using the inventive process. Despite the col orabl e and-stainabl e
nature Ofaig bR cfoor SRRY oAl Aartbrk st 0¥ 8880f VRS 10084 U Malah ar e
referred to herein as "pre-finished". Exanples of such "pre-finishing" 15

t echni ques _and .t.he NDE .boar oduced.t hereb re disclgsed in U S . Patent
o5, SomeRTRolade Fatie et HOeB 814 SEErSRBFE A BF Sl of Rl piu i o1 - by
reference. Since the MDF boards can be_ finished_(or sem -finished) prior to
nol di ng, haahis nsrieseet sq thatdhe ralist sustacr refarmas the pra- Bnishedomviaps (B ividis atdergt

manuf acturing efficiencies, including the use of coating techni ques which
ar e best omeorhafedtalrfeatare. at 1édsadnesafithadienoldsishvildeatelieo thel desicaipdlevaged20

descri bed above. It also facilitates the stocking of pre-finished flat MF
boggds i@n%gﬁgﬁ&ory, and the rapid nolding of such flat boards (e.gqg.

wi thin about 15 second) after orders are received without having to carry

out a subsequent finishin rocess _inval vi uring. / ing. | 18
U L 5003 Wi BorrsssRt et b s G B AR et e
descri bed as having . a Freferred design, it is understood that the invention
i s not |featuresdnglede simulated door aensls whigh geswefaried tq edenth 83 grepir e Ot rary,

the invention is capable of further nodifications, usages, and/or
adapt at i imok afidfbr simiriatedt eodygramrtet tuping ne nuirethan D.04h énchrieepit Prefierabiy, thdrer ef or e
i ncl udes such departures fromthe present disclosure

simulated wood grain texture has a shallower depth than the simulated door panels. While

15 other omamental features can be provided, the combination of simulated door panels and
wood grain are quite popular and therefore constitute a preferred application of the present
invention. :

By simulating the wood panels and the grain using relatively shallow relief, the .
process of the present invention avoids damage toothe pre-finished MDF board and the

20 coating(s) thereon. There is no hazing, discoloring, cracking, bubbling, or inadvertent

removal of the coating(s), nor is there any cracking or breaking of the fibers in the MDF

board itseif. Prior attempts to mold MDF boards to include simulated panels to a greater

11



5 as conme within known or customary practice in the art to which the‘l‘BfJUL 2%]3
invention pertains, and as may be applied to the central features set fort
above, WO PR fall within the scope of the appended cl By HES00{02775 18 3 U

| 2003 CLAIMS: What is clainmed is: 1. A process for reformng a pl anar
pre-finished medi umdensity fiber (MDF) board said process conprising the
steps of: | ying at | east one pi t.layer over  t medi um densjty fi ber
boar d; aﬂ?ﬂa‘&%"é‘?‘@%Swobh%Pﬁ?ngﬁg@“’F%q 20T W%G‘E&Q%go%ﬁkl%ewfh%‘ﬁe
pigment |layer to pre-finish at |east one surface of the nmediumdensity

fi ber boemsingdtdeishgnd dfethebfnemempioeed defeshied medi um density fiber board in

a heated press nold; closing the heated press nold while the pre-finished

medi um densi tm'ﬁtz&reséoﬁ%f&am id QEdEht bR SID% bSRE hWViRYaPieSE HoSst@ad heat

to the pre-finished nediumdensity fiber board using sald heated press nold

so that said at. | éas ng, pre-finished surface is,refor wi t.hout

cr acki ng?orﬁ?}ﬁtﬂfiah%‘?m?ﬁ’?? Z%’o\ﬁgﬁlce €L ?W‘%tJOP%é%‘E wghgveggxéﬁ?ﬁa}megﬁéﬁﬁaf? he
heated press nold; and renoving the pre-finished mediumdensity fiber board
f r ofn t hedomrdn egupirldy sized ddor Pametikis prperay tooningmige dngar expansionef she MDFeat ed
press nold has at |east one relief surface and wherein said step of

appl yi ngbmra%samngPeriMftinse. PR tHeahbRthré ontdnabf thaMDRbodre aStot editmeetd ef
surface reforns at [east a portion of said at |east one pre-finished

surface . 1 -fipis [ ik:y of L Qe 13- oradd6l RERS of
claim 2,Rg K08 187 LMY SRS ERR i 1d b AipoR3f cb%‘%i%ﬁ;&g&ﬂgﬁ ;g
step of applyin ressure and heat is perfor so . that said.at | east one
pre-fini ?r%éﬂg‘?lfg?“g%w (PEFF Hé@mb]d %’GE%‘BFHS E%HB"%} s?‘li’él’i‘“’(.‘)’?“@'&?” nch in
depth. 4. The process of claim1, further conprising the application of at
| east oneauge thendbor &y Eneanlyi axhargbandetberabucklqoThewloor then Vikbgmooeasficult tal ai m 1,
wherein said at | east one protective top |ayer includes a rel ease agent

whiloh pr eneseird/SrdpdnatThe asdes Lo} 18Ghd MeschORver@itRrthdréfors mefeaibiy’g to the
heated press nold during said step of applying heat and pressure. 18 1~ 8

o A e R

: ally .
renol sturi I'ng Ssal I um densi | per er ¥a| d st ep

of applying pressure and heat, to a predeternin jsture content. 7. The
process %WP%&&@F\M%WP%M“W@%!{%@V?%%@ r"’sgf’ggj@#éat ed to a

tenperature sufficient to soften resin in said at |east one coating so that
fi bers and saRawMEFbaadschaving thevesizbleanoistheercopicabed 6Yutd 7§ and frdnimalg of
said at | east one pre-finished surface, and wherein said tenperature is
suf fi ci efihéar ekpamsion ¢ ematercidliycasiatighle frogeFitiadlold casMDP v asDMbruTactiver irhe
heated press nold. 8. The process of claim 7, wherein said heated press

| ; ¢ i i b
g is beaL, udmmg,agmpggggg#&uﬁcaﬁ&% SubBalADTUE by DPBURES Per

square i ring said step o yl ng pressure an

preferably are provided with a thickness of about 0.125 inch + 0.005 inch. Such boards can
be made by pressing a dry mulch mat in a resin press. To achieve the desired MDF board
thickness, the dry mulch mat is initially provided with a thickness of about one inch and is
subsequently pressed by the resin press to a thickness of about 0.125 inch * 0.005 inch.

20 A sufficiently stable wood for use in making the commercially available MDF boards
is the South American Radiata Pine. MDF boards made with this particular type of pine had
surprisingly good staining properties. They accepted, maintained/held, and exhibited the

stain better than other MDF boards. Generally, it was found that MDF boards having small

12



9. The process of claim1, wherein said at |east one pre-finished surface
is provided usi a pre- f| ni shing nmet hod conprising the steps of: ﬁiﬁplu;lu

a groundW‘é?@f‘“P‘g at | east one mmjor surface of a raw medPGRUSENHETT fi ber
board prior to applying the at |east one pignented | ayer and the at | east
one protective top layer; said at Ieast one protective top layer having a

pol yner oSi ti uch tha sai east one protecti top Layer is at
Peast onditise Frerctesy ?va?yg}ose 108 (eEer G580 6 R ey RS %&\3‘@# PR a
rel ease agent which prevents said at | east one polynmer top |ayer from
adher i ng moresaingatidavath woebgamml d during said step of applying pressure
and heat. 10. The process of claim9, wherein: said raw nedi um density

fiber board lm&pwfo&nhggretﬁﬁehédmo%smam HeeHdsd xﬁuﬁrremam@mte@féat o the
raw nmedi um denS|ty fiber board with a thlckness of about 1 ml; sald at

| east on n c i se ment. ach of t.he

pi gment etg:%g ”E"ﬁ é tl)fﬁ‘l 1o end'FS“éB'btgF c‘ianﬁg tﬁ?it Tepg utoe one
pol ymer top | ayer conprises two polynmer top |a ers each of the two polymer
t op 9 ayerboarthardrgsia in Hiesratinais)oendiodlow BLET fian | reak durigrefmingef the pret ai m 1,
wherein 19 18 J UL 2003 said at | east one protective top |layer has a

pol yner cfixigtedistifade(s)sadis blificienty thvwado dveristtickingofthe teatiniplkd té e heaty@r 1S at
| east one poI yner top layer, said at |east one polynmer top |layer having a

rel ease & ac‘!l’g %‘Lh?% %ﬁﬁ'ﬁt the Sh@ht? dﬁxgsé figflis ﬂ& dh& L\chﬂf ﬁoé “Tp:]a.ddat}‘xg brebdufdn

adherlng ress no uring sal step of applying pressure

and heat cl.ai wher ei, n di um density
1 ber - bodeiFdtoipbe %msffésfopﬁéﬂn?ﬁﬁwwresgﬂcﬁé tab?ﬁa}ﬂ{)%ﬂ@ e e
conpr.i ses three pi %rrent | ayers, each of the three pignent |ayers having a
t hi ckness of afavata l}:x@suﬁslcanhndclwredvdmnﬂwlmat@derqsmmappbpd faaypely ffves a
t hi ckness of about 0.15 to 0.2 ml. 13. The process of claim1l, wherein:

sai th pr e-setdtdsEwhsHhldeemeraruTithe/ddor Bieih o @igd tessitakefoily dive spéotdb mid ehRdaldoor
skin; said heated press nold has at |east one relief surface; and said step

of appl yiy da relief
ur f abe. r'apESRREPEH GoBfl, B8 RhuilerRBl AoERERR e lor S8 Cafbe pERTARE (e
ornamantL#P ggure 14. The process of claim 13, wherein said at |east one
relief s $€M5nf i gured so that said at |east one ornamental feature

i ncl udes sinul ated door panels. 15. The process of claim 13, wherein said
at |east one rBqcpege ofifd speed pEthe orrcessttEgutsble iRt tg Ahajrelative shajlowdepth
ornanmental feature includes a sinulated wood grain texture.

achieved, efficient production can be performed easily using a single press. The single mold

15 press preferably has opposed male and female sides, according to a preferred embodiment.
Since the present invention can be practiced using a single mold press, there is no need for an
expensive and complex multiple mold press.

Preferably, the pre-finishing process which provides the flat, pre-finished door skins
includes the steps of applying a ground layer of 1,mil thickness onto a raw medium density

20 fiber board; applying two pigment layers over the ground layer, each having a thickness of
about 1 mil; and applying two polymer top layers over the pigment layers, each top layer
having a thickness of about 0.5 mil. Preferably, the ground layer is dried in a flash oven after

application and prior to application of the pigment layer(s). The top layer is polymerized

13



16. The process of claim 14, wherein said at |east one relief surfa1c$J2|_52003
- confi gur %@%&0 at said at |east one ornanental feature includes bot:
simul ate o] rain texture and sinul ated door panels, ah8 TRV sai d
. Sinmulated wood grain texture is refornmed to a shallower depth than said
si mul at ed door panels. 17. The process of claim 13, wherein said at |east

one relief surface is egonfigured and said.step of | vi ng.pressure and
neat s BerrRPleRtn TR BAAR AR PRkl Gy ZIBMRY iR B
surface is no greater than 0.045 inch in depth. 20 18 JUL 2003 18. The
process Bfenepalegh 13, further conprising the step of renoisturizing said
pre-finished nediumdensity fiber board after said step of applying
pressure and Rigate 1 ist paetdl afRs-38dtivhWI an lepahplay medidmpdensity fibe MRIDRyBAAM
density fiber board during said step of applying pressure and heat. 19. The

process gj \&@1'163)}(?%1 13 us%’&tﬁraeé- %@%-}rﬁté&]ﬁﬁﬁeﬂe Pémlng?{'#egssde'?%eﬂ%ls& Fhe

tenperature’s cirent to's nresin in said east one coatTng so that
fibers a idresintend tq flow_rather than break during reform ng of
sai d at f@%ﬁ °%ﬂé8|9F%@IFP1Hi1§h§6"§tﬁ'ﬁ%}é’é‘?d deo SR dRBINg C[qnftsw%#%-‘t Wed i s
sufficiently low to avoid sticking of said at |east one coating to the

heat ed pThedDbbahrd 20 is fredinxhed ésthaoft cedrizs om 8¢ swifeee d R thegenfdhdgratmiilaperes s
nold is heated to about 400F and said pressure is about 1100 pounds per

square i gk deR@s 8k Arimbe v bigiRt YyBss 181185 st fv ARdtdeBdd topddyers BT OCess
of claim 13, wherein said at |east oné pre-finished surface i s provided

using a pre-finishin tho ri Sy the,steps. of : in roynd
aver to a1 ERRIRAIATE PR R bttt f Wbl and BataRE o
board prior to applying the at |east one pignented_| ayer and the at | east ,
one pr ot akaveve cemisciion with thepxgmplary prgsfinigiieg metodc df is andegpopdyrewerenihay a
pol ymer conposition, such that said at | east one protective top |ayer is at
| eddt onéheguwbsgneinvémipn iy limisedito usd ol BAF beards which werry ub) threatypes dfavi ng a
rel ease agent which prevents said at | east one polyner top |ayer from

adher | NG14grepL derbBRd, Bbritnk SR H)Cmilb e8P arbilpthnhi Pabihe MLt RIRE SUI ©

and heat.-"22 e process of clarrm?2l, wherein: saidf raw nmedi um
density fiber ard is,,about..0. 125 i.nch thick..said upd .l a is_applied
o e r BRRES etk MRV RHiBE pORRR BSTh ooy nBh St Ry BUHDF et ™ s
at | east ope, pignent |ayer conprises twg pignment |ayers, each of the two

pi gment FRlERIng "%’{i‘?f} FgVike theinesssing oPemRtign gatcribedipgove Jrth noydanage, res lastyne

pol ymer top |ayer conprises two polyner top |ayers, each of the two pol yner
t op | ayemsthiedoleraplesanidiint kféssageffonthe partinkr apdlicat?ddh, caihbe psedcess of ¢l aim
13, wherein 21 1' 8 J Ul 2003 said at |east one protective top |ayer

havisng a pol y iR indiedteiofolé, 36r exaple, ildrotmd Ryéicah @8 2limiiited) bfd dd ofghd Op
| ayer is at |east one polyner top layer; said at | east one polyner top

| ayer hayi _ I R nr i t . retop
| ayer fr ﬁﬁq%g ?leaﬁiajﬁgg‘fge %&fﬁg&’he\ég g)g'h%rtg%gﬂ%gf)g% SIF ?r?gdlggll%té asélglp@%ﬂ%ggfyi ng
pressure d heat. 24. A proce f.ar Ki a e-finished nmedi um density’
Fiber (vBporemenitaigs pEanost §0 mulh Slwedbymnthansmigh s b e Bikness

i si t he st f:
conpri s 2 betwgens O.?? xsniloand 0.2 mil. The resulting MDF board thus would be pre-finished in that

it would carry on one surface thereof, three of the pigment layers 16 or 18, and one of the
20 protective top layers 20 or 22.
Figure 2 shows an exemplary pre-finished medium density fiber (MDF) board 10 after
having been pre-finished and then processed using the above-described reformation process.

The MDF board 10 has one pre-finished surface 12 which carries at least one coating 24 (e.g.,
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applying at | east one pignent |ayer to at | east one major surface JBL. 2003
- planar raw nedi um density fiber board; and applying at |east one polyner
t.op | ayeVOPEB8%ai d at | east one pignent |ayer, said at | 85EUSBHEHol yrer
~top layer having a rel ease agent which prevents said at |east one pol yner
top layer fromadhering to said heated press nold during press nolding,
wherein said at l.east on i nt .l ayer and said at .l ea one pol yner top,

| ayer ar éoﬁ%ﬁi”igﬁ%ﬁs]ﬁ% S%@égﬁwg "hﬁé“‘f%\a@kﬁ&@g’é‘gmﬁﬂﬁ %%ﬁ'“%ﬂ‘%ﬂe’ﬁx?’é“”éapabl e
of withstanding press-nolding at tenperatures and pressures sufficient to

r ef or m sand oa¢ topdayer desvaibed ghem). Aayeesulind tieaiefbrmatidreprotess the pre-fimished | ayer ,
wi t hout cracking, bubbling, and adherence to a press nold. 25. The process

of cl ai MsadacePan@ithe corfthsl(s) PWardREiokRESIBY Besinididigs tdi8Vide ralie RANKesH6125
inch thick; said at | east one pignment |ayer conpriSes three pignent |ayers,

each of [ i t . l.ayers havi,ng a thickness of. about,. 0.3 ml; and
card o MSg ApEEe sl iR A TR E of REbiESbodrindugitt 2bins ™ o 05
ml._ 26. The process of claim24, wherein said at | east one pignent |ayer
and Sai d Shallqwes selied fratyses 2 rspreserpiingnepodgraindgpnredsome phwhigh have 1mg
process. 27. The process of claim 23, wherein: said flat, raw nedi um
density feferncohmanetaissn afderio HolPoverrnhiteting oRtheirawing). Segsss the shalb@eent

| ayer conprises three pignment |ayers, each of the three pignment |ayers

ayer nad R TR AL et o Bleper BIGT SR %6, SRS ON BRUY Y O
di d ' fib b i Si. -fini d di
onsi ty FRBRSEALERI0 B nrerph oot Biad o0k RAagie i #0 AreBREPa8 ) PAdE uni ch

carries at |east one coating, said at |east one coating conprising at |east
one pi gnent | dperefarmedDFoard M preferablyds fevmoistipized ferrexampls isdheomennent

| east one ground | ayer which serves as a priner, said at | east one

preid i ni sbedibedinicvessorfist theteforied MBFtboark Chatd Meishre Soitcht k@il €o ddiengy
press-nol ded to provide a refornmed feature therein after application of

said at | L AG. j plﬁ_qglit ;| g@% roduct
of cl ai mc%§ko gg@g%&%}&% oﬁa&ﬁstﬁ%ﬁoﬂ% as ez?é étféﬂp%)ﬁ{ drfg gr é?lgr%%#gn

0. 045 incg. I%Q tT@; medi um density fiber (MDF) board product of claim 28,
wherein 8PP %Ast one protective top layer includes a rel ease agent

whi ch prevents sticking of said top layer to a heated press nold during a
pr ess- nol di ng ASFEewR inhisue3, twpef thedrivmnad NEPY gogrskims 100prbe pprlied tor oduct

of claim 28, further conprising a noisture content after reformng of 6%to
8% 32. TDhposiedidasi2®ehs suppoftifiaeie 30MoHprrh adwilowroockidior 82, wdirgd kno28, wher ei n:
said pre-finished mediumdensity fiber board is about 0.125 inches thick;

sai gis gr OudBniqayL 'WhHAS tha pahié1€ BH 85 thetol18R0Hre dodFid;arSRdtds Akeg AFsahelRRE Pi gnent

| ayer includes at |east two pignent |ayers each of which has 'a thickness of
about 1 gl Sal I t [ aﬁ%ﬁ' ' s at

| east tWOIH a;t}lrtlc‘)) glcv??o\%n fi §%§’I %%&oggéagttﬁ%%%&%g%ﬁﬁg%ﬁ %(ﬁi(lgfc %%Hgvdtoﬁl&(hzgne’ss of
about 0.5.m 1) . 33. The pediumdensity fiber (NMDF), board product of claim
28, wher é?f‘ﬁ;Pué‘é‘F axqﬁné@,ﬁ%gmeﬁ@apmﬁlagﬁéﬁwt%@trﬁ{a%?'gal MOOdeHROTS, 125
inch thick; said at |east one pignent |ayer includes at |east three pignment
| ayers, &dens lepormitiyhthisadesizable overall appearance is provided using a reformation technique

which is simpler, less expensive, and faster than conventional techniques for simulating such
20 panels (e.g., using greater panel depths) and also is provided using equipment which is less
complicated and consequently less expensive to implement and maintain than that which is

required by such conventional techniques. The aesthetically pleasing appearance of paneled
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t hi ckness of about 0.3 ml; and said at |east one protective Iayerl\}@ U003
t hi ckness of about 0.15 to 0.2 m!l. 34. The nedium density fiber {
board prO¥@RY48896 c| ai m 28, wherein said pre-finished medi FATASYPEN5 £ ber
. board is a flat, pre-finished door skin. 23 18 JUL 2003 35. The nedi um
density fiber (MDF) board product of claim 34, wherein said reforned
feature includes sinmulated door panels. 36. The nediumdensity fiber (MDF)
board pr ¥@aéwdosrs thergfare bacompsanerescananaicaldy ancassible womners and ocagents af low
simul ated wood grain texture. 37. The nedium density fiber (NMDF) board
product odsthboasing 34dd thehanrifictered Gotshpindastry.eat ure i ncl udes both a
sinmul ated wood grain texture and sinul ated door panels, and wherein said

si mul at ed woo j tur e ] || ' L.l at ed door
anel o, 35, THAER il etiABaPn e e BUR o Bhbe BRI Bhy it B
wherein: each of said at |east gne pignent | ayer conprises a thernpsetting
resin anBO 294i5SP3hsHRERES %ﬂq’gﬁrﬁ?‘)%ﬁo%’@cﬁ%dit rdersiope yhat thsarvephioiris iebar d
product of claim 28, wherein: each of said at | east one protective |ayer
conpr i selmmatet e smhseardsadle ths icontzarg, the tdrar fpppfiashedMDEDoard”4lo The nedi um
density fiber (MDF) board product of claim 28, wherein: fibers contained

Wi thin sghbnitRsdsiMDFRMAr IBMI AR hishe®8hid RRBld t@fe@gi@?%%cﬁﬁéﬁﬁi‘ed as a
result of sai'd press-nolding of said at | east one pre-finished surface and
said at | east one coating. ,41. .The i density, fibetr  (MDF) board product
of ¢l ai nPoRbEs Erape: of Sharlibmi el NI HOREE Hofoost MElorloHay hapietedt £ oo
grain pattern. 42. The nedium density fiber (MDF) board product of claim
28, wher Bripted yyoodgzaip peftermogprled tp thapagesoatnand wansparens Q& tranplusens pagtestiyehas a
har dness sufficient to wi thstand stacking, shipping and handling w thout
beconi ngcear Thd pretectivelmatiz dppiivdieres tHeyprintdewoddVipkih phnerfifis polythatizabdd, cl ai m
28, wherein: said at | east one protective top |layer coating is transparent.

44.1pThe %‘@is%ﬁ‘&%fy?ﬁbr&h@@f{ef gggr%aera%rﬂso%qa 6 btafifibie loﬁ'twfb%g}e b‘9’i‘l§£ gidn: sai d

at | east one protective top coating 1s translucent. J1J ~
2003 45. _The di ensi.ty.fiber (NDE) hoard product. of claim 28 erein:
caid r of BIRE RIS OR R Tbis ok tarh R DY BePesTPataan of B8 ac cd
door panels. 46. The nedi umdensity fiber ( 1 \4DF) board product of claim
45, wher BeHd seeaiprhyrangmdserafier thn baardihasdsen gifarmediugipg theinyentive peocessan a

depth of said sinulated door panels. 25
Despite the colorable and-stainable nature of such boards, they fall within the class of MDF

boards which are referred to herein as “pre-finished”. Examples of such *“pre-finishing”
15 techniques and the MDF boards produced thereby are disclosed in U.S. Patent No. 5,597,620
to Martino, the disclosure of which is incorporated herein by reference.

Since the MDF boards can be finished (or semi-finished) prior to molding, the present
invention facilitates certain conveniences and manufacturing efficiencies, including the use of
coating techniques which are best suited for use on flat surfaces, such as the roll coating

20 described above. It also facilitates the stocking of pre-finished flat MDF boards in inventory,
and the rapid molding of such flat boards (e.g., within about 15 second) after orders are

received without having to carry out a subsequent finishing process involving curing and/or

drying.
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process comprising the steps of:

applying at least one pigment layer over the medium density fiber board;

applying at least one protective top layer over the at least one pigment layer to pre-finish at
least one surface of the medium density fiber board;

placing the planar pre-finished medium density fiber board in a heated press mold;

closing the heated press mold while the pre-finished medium density fiber board is located
therein;

applying pressure and heat to the pre-finished medium density fiber board using said
heated press mold so that said at least one pre-finished surface is reformed without cracking,
bubbling, or removal of said at least one coating;

opening the heated press mold; and

removing the pre-finished medium density fiber board from the heated press mold.

2. The process of claim 1, wherein said heated press mold has at least one relief surface and
wherein said step of applying pressure and heat is performed so that said at least one relief surface
reforms at least a portion of said at least one pre-finished surface of the pre-finished medium

density fiber board.

3. The process of claim 2, wherein said at least one relief surface is configured and said step
of applying pressure and heat is performed so that said at least one pre-finished surface is reformed

to a depth of no more than 0.045 inch in depth.

4, The process of claim 1, further comprising the application of at least one ground layer

which serves as a primer.

5. The process of claim 1, wherein said at least one protective top layer includes a release
agent which prevents said at least one protective top layer from adhering to the heated press mold

during said step of applying heat and pressure.
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sufficiently low to prevent sticking of said at least one coating to the heated press mold.

8. The process of claim 7, wherein said heated press mold is heated to about 400°F and said

pressure is about 1100 pounds per square inch during said step of applying pressure and heat.

9. The process of claim 1, wherein said at least one pre-finished surface is provided using a
pre-finishing method comprising the steps of:

applying a ground layer to at least one major surface of a raw medium density fiber board
prior to applying the at least one pigmented layer and the at least one protective top layer;

said at least one protective top layer having a polymer composition, such that said at least
one protective top layer is at least one polymer top layer;

said at least one polymer top layer having a release agent which prevents said at least one
polymer top layer from adhering to said heated press mold during said step of applying pressure

and heat.

10.  The process of claim 9, wherein:

said raw medium density fiber board is about 0.125 inch thick;

said ground layer is applied to the raw medium density fiber board with a thickness of about
1 mil;

said at least one pigment layer comprises two pigment layers, each of the two pigment
layers having a thickness of about 1 mil; and

said at least one polymer top layer comprises two polymer top layers, each of the two

polymer top layers having a thickness of about 0.5 mil.

11.  The process of claim 1, wherein
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said raw medium density fiber board is about 0. 125 inch thick;
said at least one pigment layer comprises three pigment layers, each of the three pigment
layers having a thickness of about 0.3 mil; and

said at least one polymer top layer has a thickness of about 0.15 to 0.2 mil.

13.  The process of claim 1, wherein:
said pre-finished medium density fiber board, is a flat, pre-finished door skin;
said heated press mold has at least one relief surface; and
said step of applying pressure and heat is performed so that said at least one relief surface

reforms said at least one pre-finished surface with at least one ornamental feature.

14.  The process of claim 13, wherein said at least one relief surface is configured so that said at

least one ornamental feature includes simulated door panels.

15.  The process of claim 13, wherein said at least one relief surface is configured so that said at

least one omamental feature includes a simulated wood grain texture.

16.  The process of claim 14, wherein said at least one relief surface is configured so that said at
least one ornamental feature includes both a simulated wood grain texture and simulated door
panels, and wherein said simulated wood grain texture is reformed to a shallower depth than said

simulated door panels.
17.  The process of claim 13, wherein said at least one relief surface is configured and said step

of applying pressure and heat is performed so that reforming of said at least one prefinished surface

is no greater than 0.045 inch in depth.
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is sufficiently low to avoid sticking of said at least one coating to the heated press mold.

20.  The process of claim 13, wherein said heated press mold is heated to about 400°F and said

pressure is about 1100 pounds per square inch during said step of applying pressure and heat.

21.  The process of claim 13, wherein said at least one pre-finished surface is provided using a
pre-finishing method comprising the steps of:

applying a ground layer to at least one major surface of a flat, raw medium density fiber
board prior to applying the at least one pigmented layer and the at least one protective top layer;

said at least one protective top layer having a polymer composition, such that said at Jeast
one protective top layer is at least one polymer top layer;

said at least one polymer top layer having a release agent which prevents said at least one
polymer top layer from adhering to said heated press mold during said step of applying pressure

and heat.

22.  The process of claim 21, wherein:

said flat, raw medium density fiber board is about 0.125 inch thick;

said ground layer is applied to the raw medium density fiber board with a thickness of about
1 mil;

said at least one pigment layer comprises two pigment layers, each of the two pigment
layers having a thickness of about 1 mil; and

said at least one polymer top layer comprises two polymer top layers, each of the two

polymer top layers having a thickness of about 0.5 mil.

23.  The process of claim 13, wherein
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24. A process for making a pre-finished medium density fiber (MDF) board which is
reformable after finishing, said process comprising the steps of:
applying at least one pigment layer to at least one major surface of a planar raw medium
density fiber board; and
applying at least one polymer top layer over said at least one pigment layer, said at least one
polymer top layer having a release agent which prevents said at least one polymer top layer from
adhering to said heated press mold during press molding,
wherein said at least one pigment layer and said at least one polymer top layer are applied
using materials and thicknesses thereof which are capable of withstanding press-molding at

temperatures and pressures sufficient to reform said at least one pigment layer and said at least one

polymer layer, without cracking, bubbling, and adherence to a press mold.

25. The process of claim 24, wherein:

said raw medium density fiber board is about 0.125 inch thick;

said at least one pigment layer comprises three pigment layers, each of the three pigment
layers having a thickness of about 0.3 mil; and

said at least one polymer top layer has a thickness of about 0.15 to 0.2 mil.

26. The process of claim 24, wherein said at least one pigment layer and said at least one

polymer top layer are applied using a rolling process.

27. The process of claim 23, wherein:

said flat, raw medium density fiber board is about 0.125 inch thick;

said at least one pigment layer comprises three pigment layers, each of the three pigment
layers having a thickness of about 0.3 mil; and

said at least one polymer top layer has a thickness of about 0.15 to 0.2 mil.
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29. The medium density fiber (MDF) board product of claim 28, wherein said embossed
feature has a depth no greater than 0.045 inch.

30. The medium density fiber (MDF) board product of claim 28, wherein said at least one
protective top layer includes a release agent which prevents sticking of said top layer to a heated

press mold during a press-molding operation.

31.  The medium density fiber (MDF) board product of claim 28, further comprising a moisture

content after reforming of 6% to 8%.

32. The medium density fiber (MDF) board product of claim 28, wherein:

said pre-finished medium density fiber board is about 0.125 inches thick;

said ground layer has a thickness of about 1 mil;

said at least one pigment layer includes at least two pigment layers each of which has a
thickness of about 1 mil;

said at least one protective top layer coating includes at least two protective top layer

coatings each of which has a thickness of about 0.5 mil.

33. The medium density fiber (MDF) board product of claim 28, wherein:

said pre-finished medium density fiber board is about 0.125 inch thick;

said at least one pigment layer includes at least three pigment layers, each of which has a
thickness of about 0.3 mil; and

said at least one protective layer has a thickness of about 0.15 to 0.2 mil.

34. The medium density fiber (MDF) board product of claim 28, wherein said pre-finished

medium density fiber board is a flat, pre-finished door skin.
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38.  The medium density fiber (MDF) board product of claim 28, wherein:
each of said at least one pigment layer comprises a thermosetting resin and a thermoplastic

resin.

39.  The medium density fiber (MDF) board product of claim 28, wherein:
each of said at least one protective layer comprises a thermosetting resin and a

thermoplastic resin.

40.  The medium density fiber (MDF) board product of claim 28, wherein:

fibers contained within said pre-finished medium density fiber board are not cracked as a
result of said press-molding of said at least one pre-finished surface and said at least one coating.
41.  The medium density fiber (MDF) board product of claim 28, wherein:

at least one of said pigment layers simulates a wood grain pattern.

42, The medium density fiber (MDF) board product of claim 28, wherein:
at least one of said layers in said at least one coating has a hardness sufficient to withstand

stacking, shipping and handling without becoming marred.

43,  The medium density fiber (MDF) board product of claim 28, wherein:

said at least one protective top layer coating is transparent.

44,  The medium density fiber (MDF) board product of claim 28, wherein:

said at least one protective top layer coating is translucent.
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