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structural substrate is a decorative structural material with good stain and wear
characteristics.

Description of the Related Art

Melamine resin impregnated decorative paper is commercially laminated to phenal
formaldehyde resin impregnated kraft paper and liner board substrate for making high
pressure laminate. Melamine resin impregnated decorative paper is also commercially
laminated to particle board and other structural substrate for making low pressure
laminate. Melamine resin in the impregnated decorative paper flows under laminating
temperature and pressure conditions for bonding melamine resin impregnated
decorative paper and substrate. Overlay paper impregnated with melamine resin can
be laminated over decorative paper for improving the wear characteristics of the
laminate. Overlay impregnated with melamine resin can be laminated over decorative
paper that is not impregnated with resin. Melamine resin in the impregnated overlay
flows under laminating temperature and pressure conditions for bonding overlay
impregnated with melamine resin and non impregnated decorative paper. Melamine
resin is clear when fully cured and has stain and wear characteristics that has made it
the resin of choice for many commercially available laminates. Resistance to
discoloration due to heat and light is also realizad.
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Mel am he resin is clear when fully cured and has stain and wear
characteristics that has made it the resin of choice for many conmmercially
avai l able lam nates. Resistance to disc@ oration due to heat and light is.

Featns i vaoomine resine, ave a thoraush mpregnation and thereby, insure o com@lehibaR 12
el oyed P& RBlSRe t MEBERIRACT Rty GRMTIAT HenEnfR B G BE T
t he produdrPduction efedasncsativee highi prassure daminatesawhaie e plulini of rhemolie segin y
of phenol iigmpresiated REATEgHIRr eHlekts Male RRABR UsEHERL F |dMTMStebRRE t&!WPIEhAS bdnded

ovor | ay pdigpmids KU Inb@oRARAS RGN () defRho hRse sy thef "
subst r at e ashgsivelyoberdashior 2 rigisheubsitate and ysed &is partiliensaniiisodeers: tabtersnd
| E_t ;: hLam' reuaterROPS letc. t barw@rﬁeau FER] ﬂngt é&hdife?éﬁlit ﬁaltfg&ida@d)in_fcdlfulﬂrixiidﬂé,?dtcnen
| ltchen C r ceq. a LN a. sl n e. el am,n
Fesin | npraghas gl dng e ard brdideel & UERIINGYs MRS it B iSRS

| owner pr eSiEGPEAtIVEIRAPET 1 i RARiclelPand Bubsitaie abawshdeweypeassdre: | Bressrlesinate”

| panel s. (‘pdhéfs B bemiesigidtdd "I6R pRssELIe D RRET (4i 78I HunkBwbkipached wood
. pulp that is at |east 60%in al pha cellul ose content. Decorative paper is
pi gnented in a known manner to obtain the desired |l evels of color and

opaci ty. THRSPAWMEYR2PE( Fa81adeErmhblepehnd woodt PED- et o @hdeasied0%, ipodpha
| squar e’ f oageliuleaen cofitentpaPecorathee pagemisr sigheddrHirddekidivit Rearinef liel&ibefin Rk has

th ' f |_aui. fter if .| '
Vari aﬁcéia“?ﬁ"?ﬂi’éﬁg & i ahE RAEE, R eBEpch hhsih 4Bl L8R PRl Sfep
treated pdPHNYSRF 'Oﬁgeg%“q{?cfpﬁt f$a/@s WAerPares famal contraliedngH pduside dae

" Porosity iisflusmeerpH lhad drotheseactiorprateef the rldmigle bsinhaftaeapieraptiibd théreto.
LT ow £ oo (arerecst s bTaRGHRave AURARE Lo Hing Sfbrdyd IretoE Weatt loer |
oroduced (HEIRIRERT SHCIB H5RS WhET theBanelyis Aeins: BRoRHgech Foremy s ngatsiled to

suf fi ci entassees proper freating af theopaperhvitretheessinvend prassingnott the panel. agepader |
Cosul tant Mo S E?@f?‘%%"ﬁg’%% 2R Bdnaa eplerehe' el i Pesdih v 1
paper and %P% ﬁ@% Pffpél RradiEg iBereiomapd PaRAY WER ted jovk ereresity il iehenahial
treat ers aufficiknieesinkoeenetratetandsthe ektddstvd to93irt bie e surfadzewill@3iuse aandwed of
the | npregippkarhriR8Rfid ARMREXANnd FAUEF /2RI WM rexaiahpHEP Had83KeRYrom.

wei ght bas(i%?ﬁ,sgs, Bunkowski)

Impregnation of the paper and drying of the impregnated paper may be effected by
conventional treaters and dryers known to those skilled in the art. The resin content of
the impregnated paper generally ranges from about 55% to about 65% by weight based
on the weight of the impregnated paper. Paper volatile levels are maintained at about
5%+0.5%. A balance between flow levels and treated weight of the treated paper is
maintained to assure proper abrasion levels without reducing crack and/or craze
resistance. Treated paper is beta-staged by drying at 150-360°F for about 1 to about
15 minutes, and stored flat in a conditioned storage area. It has a nominai shelf life of

at least aboqt 3 months at 70-75°F and 40-50% relative humidity. (4,075.896.
Bunkowski) -



on the wei ght of the inpregnated paper. Paper volatile levels are
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' strength the decorative layer must absorb the resins from the overlay and the core to

form durable adhesive bonds therewith. (Meiser, 3,816,232 and Santurri, et. al..
3,849,133)

In the making of laminated cement forming materials. precured bonded laminate
overlay is formed and adhered to an underlying solid substrate. Thermosetting resin in
the overlay is substantially cured prior to contact with the underlying subsirate. The
overlay is formed between two nearly perfectly smaoth surfacas. Curing causes the
resin material to become thermoset, thereby establishing a fixed final structure. .
~ Adhering the precured bonded Iaminataed cverlay to solid substrate may be
accomplished through the use of pressure and aghesive alone. It is preferred that toth
pressure and heat be employed to ensure a more secure adhesion. In order to obtain
proper adhesion in a hot press between the precured tonded laminate overtay and the



form durabl e adhesi ve bonds therewith. (Meiser, 3,816,232 and Santurri, et.
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referred to as low pressure laminate. Lamination is done commercially in cuntmuoue
and batch prasses.

High pressure laminate can be adhesively bonded to a substrate material such as
plywood, hardboard, particle board, cement-asbestas board, and the like. to give it
additional strength and rigidity for its intended structural use. The bending process
usually requires, as the initial step, the sanding of the back surface of the laminate tc
ensure an adequate bond betwesn the laminate and adhesive usad in ocnding the
laminate and subst:j;te material. The sanding step adds to the manufacturing cosis cf
laminate. Laminates are relatively inflexible after the resins contained thersin have
been cured during the lamination grocess. Thin laminates (e.g., laminates ccmprising
merely an overlay sheet. a decorative sheet, and single sheet of kraft paper or liner
board) are particularly susceptible to damage during the sanding steg cue to therr



(51-102 bar) are commercially referred to as high pressure |amnate. |
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This deccrative paper also neads to have substantially less resin on its back surface
that is to be adhesively bonded to particle board. This decorative paper needs ta have
sufficient flexibility and nct be brittle so that it can be handled without breaking. There
is a need to produce melamine resin coated decorative paper with less resin for
improving the cost of making the melamine resin coated decorative paper. There is a
need for making melamine resin coated decorative paper without the need for making

impregnated decorative paper prepregs. There is a need for reducing storage costs for
decorative paper prepregs.

SUMMARY OF THE INVENTION

It has now been discovered that a coating of melamine rasin can be appiied tc the
decorative surface of paper without substantiall\) intarfering with the -capability cf
adhesively bonding the paper to struétural substrate such as particle board. Melamine
resin that has been partially cured is placed on the surface of the decorative paper and



There is a need for resin coated decorative paper with good stain and wear
characteristics that can be adhesively bonded to particle board. There is a
need for resin coated decorative paper that has been cured at pressures of
greater than about 300 psi (20 bar) and ereferably about 750-1500 psi
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Resin can be impregnated into ovérlay, partially cured and placed over the wear

surface of decorative paper that has not been impragnated with resin. Resin can also
be coated on the wear surface of decorative paper and partiglly cured. The resin is
partially cured for limiting its flow. Thereatfter, it is substantially fully cured under high
temperature and pressure laminating conditions.

A thermoplastic film can be placed over the resin impragnated overlay or decorative
paper before the resin is partially cured coating for imparting decorative characteristics .
such as gloss or texture to the coating when the resin is cured. The thermoplastic film
remain on the coated paper for providing support for the paper as it is being handled.
The thermoplastic fiim can remain on coated paber bonded to structural substrate
during the fabrication of an article and until a customer removes the thermaplastic. film.
Polyethylene terephthalate film begins to melt at temperatures above 446°F (230°C),
substantially above the 230-310°F (110-155°C) temperatures that resins are cured
under high pressure laminating conditions.
TAl RIPTION OF THE INVENTION



Mel'am ne formal dehyde resin is recognized for its stain and wear
characteristics and is the preferred resin. M xtures of nelam ne

fornmal dehyde resin with up to 33 percent urea formal dehyde resin by wei ght
of the m xture are al so useful. Flow und@r high tenperature and pressure

| am nating conditions is limted by the extent the resin is partially
cured. It is known to those skilled in the art of making |lam nate that the
fl ow of reSolidgalpsandirgint desqrative: paper af thipingestiorehasaicaatingof resindintitsongarc an
be pont_rgl safady %li&ﬁdl&%d@%ﬁﬂr&cﬁ%ﬂétﬁ% dfé’@fdl:ih lEh"Hfdaﬁl YQfCHF:Qh Redt B&
resin an . nd._concentration of catalyst and other = .. .
conponent sl.ay%stsp ﬁ%agé%%&b?%ﬂﬂ?t& Gruse %égirﬁg\ﬁ% e MSRIP'EG é%f PRRgs of this
overl ay, p#Menteny Itis isgprageatpd adthdrasire fortdteengtinr Itscarf hecadifesiyelyobendedeto
paper that shbstratatsuble@s pamieBaate T heks Profsids caP5é Bo&MbANRP maRufRalRg on

par 111y SvBaeed P BB E, B e "lrmRicin e e  of analild, BER, RrekSure

fully cur edeeor@éyve ljAateenperat ure and pressure |aminating conditions. A
thernopl astic filmcan be placed over the resin inpregnated overlay or

q b : aeed © ti al . ; L
decor at ve "®RRE Erltedinen nk Thlehubd, BB RretimpHieE i Pl kvl ang TRk e
resin is cGHEF DY RASSKG: MSHresi impregnatedefreriayotireygh @aevan. pdper ovesfay is

P_r Iovi di ng gogitioned beer déveratmpesolidsolot of prifteidper M%bedaoé Bben insregRatea withc
Ifmcan r r - e
fabricat i or o1 %Qﬁr‘af‘??*?ﬂ‘ il AU el Bl o Shash) B o FiaBorhd (3 eaf
film Pol yéf‘ﬁﬁf%ﬁéaa’%'\éﬁéﬁwt -ééj%ﬁ P$i| (R1178gi 4as5)-t & plestic Gl ¢ampe pasitipreed ayrive
446[err] F G@@;@T i’]‘ﬂ)e_gﬂamtwif;ig%ign: mﬁ@ %@;ﬁr@e@l@% by éridyld$ tH byartay] C)
condi ¢ onsd_ dédora@e Bandidte aransityRambitle NGRS (néplatfh bsan gerve

di t : | ™
7" S0l : 3”@81%?*‘"&?&‘_&(‘ BF 7 ULt faf IMRATHag Blossrandrpstur 9 aF Ghsarasatar sirstiatg
of resin ofé krtogvrmgathe @y sfanakingplastic [aotingteaRblysthyléndal eeegtahalue fmtseginssef ul
ki ng the o & teRpatatdRd dooe PG SUBSEREON SR heRABLANALE iR Bld e |
resin for Sfrﬁéﬁi@‘%‘ﬂ grc?a%'%cg §3H‘e‘§ﬁ?§1 %“ BOF RegaraioIeets 'ﬁg iﬁl}gﬁ making of
particl e bbigh®ndinwsirepswpdecommtive lamibateaanadlsete wséd manuf acturing

The resin content in the overlay is adjustad for providing the amount of resin needed for
a wear resistant surface and for impregnating the decorative paper. This is less resin
than is required for overlay laminated to decorative solid color and print paper and a
core of resin impregnated kraft paper. This reduction in resin content provides an
overlay that is less brittle than overlay treated to a higher resin content. Additionally, -

The overtay laminated to decorative solid color and print paper has sufficient flexibility
be handled as it is being adhesively bonded to substrate.

The resin composition is adjusted for limiting flow as the partially curad resin in the
overlay is laminated with decorative paper that has not been impregnated with resin.
The resin in the overlay needs to flow through the decorative paper for impregnating
and providing strength to the decorative paper. The flow neads to be limited so that the
decorative side of the laminate has desired wear and decorative characteristics. Tne



equi pnent and processes that are commercially used for making high pressure
decorative lamnate. |In one enbodinent of this invention, resin is first
i npregnated into overlay and partially cured by passing the resin
i mpregnat ed overlay through an oven. Thegoverlay is positioned over
decorative solid color or print paper that has not been inpregnated wth
resin and | amawnt ofi rasiyentike opprsite sifecsefsthe damafate) thadtito bé adhegivaly baudrdtoi
(20 bar) andypstedteniglinite@bout 750- 1500 psi (51-102 bar). A plastic filmcan
be positioned over the resin inpregnated overlay and renovably | am nated to
the overlay as the overlay and decorative paper are permanently |am nated
t oget her . TKeNGitigssi under Whichathesiesings taaetigliynesred eaofbey adigatedpacentalling the
i ][rpar L i ng g:ﬂethqr‘aﬁd réivf iduring wmldnaﬁana @ﬁﬁ@?ﬁéﬂi ﬁé E@fﬁcfaﬁ;o!r l%okmmg fidw t h@sﬂt
of making p e e ter ate fi in
ot tonper ar (E%Oare B B Fandlt A8 Tert I Wbl S SR Eirad kg Sedil felufin
the resins &flaminate) WitBRY BRcugherasin €. itTalgcopstive esurfacei for havinge pemanessially
slheet E used significaat wée:rnmd)fdebd:@h{@rtda}ﬂér@tilegs UREsiAEfiéw adfi Iéfgs | tAgH NEoRt Clan
al so be use a r . overlay is.,a or .orovidin
The amount _SFTeESey Eight SP R mbiohalga el el g L ey o0l RO
i npr egnat i nGeSMdN JBR HesPrajive paper formipyiding resuired stiengtmafrefsred dasindlev isr
over| ay |amabated2tto tepercant by waighitthfaekiar infitdgmdte8toRABE! FI6W i€ degdrmiridd
resin | nbr e Gligh WlerBARRT el Mrdsd O] QR diflnkfa el St AYLICRSA"
overlay that 1Is Iefs, bn{?& e b& ove a& reat e 0"a higher resin
content . AdYTRIEGARIAAOVEfRY a5APP B5t anghP AdiFed 6RCHEY & minuies aed Pepakingo?™ Hied
print paper résis extenting keyont|texedigd otthe loeehandl ed as it is being adhesively
bonded to substrate. The resin conposition is adjusted for limting flow
as the partially cured resin_in the overlay is |am nated wth decorative
paper that h‘a %B?urgecgﬁe?'ﬂ‘b? Hig-ussay i ?ﬁ"r%ﬁﬂ?d forehe basis weightRNbRe PRty of
needs to fl 8w déearative pArerd et basis wejgip and frasini retaitign abpagtyastahe roveial ag
strength o alsdGohmieratidnédn RaMRIIngHHE bl W [BSA%RING ifidatigh! ed so that the
esire

decorative side of the | am nate has wear a ecorati ve
characteris

. Hcs. The . (i : . . _ 8 ampunt
of resin on ¥RE TPPBT: Ye'aliefontnt 2ad fewhaysikeanatemaingd fasang neynd aes, 3000
bonded to ssBdaredret ream ionedayithat is impragnated with melamine formaldehyde resin. This
overlay is commercially available from Papierfabrik Schoeller & Hoesch GmbH,
Hordener Strasse 3-7, D-76593 Gernsbach. Germany. A resin content of about 80
percent by weight of the impregnated overiay has been found to provide sufficient rasin
for lamination with solid color and. print decorative paper having basis weights of about
50-80 pounds per 3000 squara foot. A resin content of about 75-77 percent by weight
of the impregnated averlay has been found to provide sufficient resin for lamination with
print decorative paper having basis weights of about 50-75 pounds per 30CC square

foot. At the lower resin content, laminate made with solid color decorative paper was
mottled. :

The volatile content of this resin was adjusted to about 6.5 percent by weight of the
resin impregnated 8 pound per ream cvérlay. The flow of the resin was adjusted to
about 15 percent by weight of the resin impregnated overlay. The resin was catalyzzsd
with a commercially available p-toluenesulfonic acid catalyst for melamine
formaidehyde resins. This catalyst is sald under the trade name of Madurit-335 and is



Condi ti ons under which the resin is .partially cured can be adjusted for
controlling the flow of the resin during |am. nation. Catal yst can be

sel ected for controlling flow Resin flow of greater than about 20 percent
by weight of resin inpregnated overlay reults in a |lam nate w thout enough
resin on its decorative surface for having commercially significant wear
and decor at¢aremercialiycavailabte from HReschst Cetanesé Qazgs P.BaBoxbi126, ChaplettaaNC by

wei ght of o @a"z'dm.hmt._emflagyg 4836ib8g Wst &n hmire &agimaﬁ %q\néédfwgﬁlut?d‘rﬂughe
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overl ay. FItolugnesyéenie nadid re rcnemine ahtosylateser ddwreboluniver Fofeswatagha kean 3

i nch di amet g4sigieRFCAS! numtidr 1@782-62uz.€d resin inpregnated overlay at 1000
psi and 320[err]F (160[err]C) for 5 m nutes and breaking off the resin

t endi b t f.the. | ay., Th . in in_th

ot 1l 9. Dy SRS AR NS 1€ Ll oo TR, D, B sSAE coe

decorative IVETPRP&Ia sing ReNdmpregnd eraecetadle PABCTIH PRSI RAfily qurRg.
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| mpr egnat ed over,l,\?ﬂy has been I de su cient resin for
[

| ami nati on FRTIELH | HEGRoPT B FRSHtinRsegated veeqRipNe PEPRhgRDAERSs 8T it s
of about 50s@Btantialiydullyesuréd 00derqemperdtur@tand/preesira. cont ent of about 75-77
percent by weight of the inpregnated overlay has been found to provide

sufficient gesin. for lLampation with print decorative paper having  basis
wei ght's of SRBLEVBES7S PABLTRAOTTIYE Pagehcatiad MiPITeleming FESlitas dsqropady fese
content, | aemiedinenisichave pego| adhesilely timdedatd \partrie esoandswitint ¢cdremiercialie
vol atil e copjfiRbledivdodi §iueesinyi ‘é@@ta?&éﬂﬁ?e%@ EdpdpRE 2Bnesife CPRE d¥hedRb oAt
of the resin inpre lP}Iage la%ﬁ?ound er rs ngover'ﬁ eféhé f+ow of tggﬁegl
was adj usteﬁorf’deagg ¢ 2 E1ahk 88%?"&? RIORYA NHTet s FRYSIYT g™ reducts
over| ay. Thand &emicgis PAtdigmiltan Boutevard: dilestowina PAy181088F 13 e _

p-tol uenesul fonic acid catal yst for nelam ne fornmal dehyde resins. This

' C‘:it alyst | Saé&qus ‘fﬁﬂﬁéuﬁeﬂ%i E%S\Jiﬂfr{ﬁe 8<fenen d%rf Itf:[lié %%Senﬁgrg gt %re_ssures of at least
300 psi (20 bar) and preferably about 750-1500 psi (51-102 bar). [n the embodiment of
this invention with resin impregnated overlay supplying the resin during final cure for
decorative paper, it has been found that less resin is on the adhesive bonding surface
when the resin is fully cured under 450 psi than under 900 psi It is believed that the
flow of resin increases as it cures under higher pressures.

EXAMPLES
Physical properties of embodiments of this invention are shown on Tables 1-3.
Abrasion. stain. water and wax results were measurad under National Electrical
Manufaciurers Association (NEMA) testing procedurss. The rasin was cured at 260-
280°F (126-143°C) and at the pressuras shown cn Tatles 1 and 2. Embodiments
'shown cn Table 3 were cured at S00 psi. The vinyl acetate-sthylene ccpolymer
adhesive used for bonding decorative paper ccated with cured melamine resin (G
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Tabl es 1 ang—2 Entuu!ﬁiibPk@#égﬁi : Siﬂﬁsgno nsi The
vi nyl acet at €vetdyyllen®egiopo| fresuraddifesi Ve uS@praion bondlngmﬁecoiahmvbmpader
‘coated with cured el am ne fesin tjo P NEMA 110|11”5| Mot | Hot i
Ib/Ream Ib/Ream psi wt.% |cvcles cycles l | l

8 79.9-31.0 450 | 9.4-14 212 371 8 8 s | s

8 79.9-31.0 $00 8.4-14 138 334 8 g 8 6

12 69.5-71.2 | 900 17 223 453 6 8 8 5

12 71.6-73.4 | 900 20 212 570 s | s |l s | &

17 67.4688 | g0 12 530 75 | 6 | 6 | &6 | s

17 71.8.72.1 | s00 21 265 | a0 | 5 ] s | 6 | 5 |

ng



10 particleboard on. Tables 1-3 is comercially available fromAir Products
and Chem cals, Inc. 7201 Ham | ton Boul evard, Allentown. PA 18195-1501 under
trade nane Airflex[err] Emulsion.

TABLE 1 PHYSI CAL PROPERTI ES OF N TREATED SOLI D COLOR PAPER

LAM NATED W TH TREATED OVERLAY _ ADHESI VELY BONDED TO

PARTI CLEBOARD Overlay Resin Pr egAR[E 3 Fl ow Abr asi on

Stain yarer  PHYSICAL PROPERTIES OF TREATED SO @E&oa papel’ 11-15

Hot  Hot | b/Ream °1 %7 RE&H JL5S OF TREA B PEL

79.9-81.0 450 9. 4- PMPHESIVERY BONBED TO PARTICLE BOARD 6 6

8 79..9- 8[L- . Resin voidle] rFiow9]| 4- 14Abraszcn286 58Gin whter | waP

6 6 12~ 89.j5-71. 2 900 +7 ﬁzo TT0 6 5*

6 5 12— 71.5-73 90fP NEMA | 1-1EEA1-1S Hot 6

2% fReam 6 Wi% |6Wt%- 68cBs  |cyctes 900 12 850 1340
* -

g g* 42.2-42% s.ﬁ 31‘1.4 ”'fss ,2'““ , 832. nf UUsO aﬁ 6 m 845

\9) U U Ar Tl my T O T OUT T TS
TABLE 2 26425 _|pie) dal1PROPES| E5 grRenall TREATED PRENT PAPER
LAM NATED W TH TREATED OVERLAY ADHESI VELY BONDED TO

PARTTI CLEB : : i Pressure Fl [ .
Stain Var s re@@?%”:ﬂ of tregiga oOerlay paper tHown an THbles 1 and Zi.a‘gfhgﬁ U%QRII‘:‘MA

1-10  11- 15akipg highigsessurg degoqaiive lamingte weuld hayssthe follayying resingenteat. The
cycl es 8 pound ol@rtay Sdboulll be trdaidd to aBodk-SWpercerfldy weight ofdfd traated overlay 6

6 66 paggf- The 22 Pcuni§9er9a'y8%%tﬂgp? fr%%?ed to %’t 34 perﬁ?ﬁy wejght oP e

6

453 ' treatagl overlay paper. Fhe 17 pounpd overlayawauld beraatedtoabout §B§ percent iy
212 5Wight of the treate@ overlaypaper. TBe resin content oilffeated déZordtié8p8per 900
519(2)0 gio shown on/Pable 3, when usedin makifig high prg.s%ure de@craéive i‘az-ninatgmasga' feint

6
conten% 015 about 34 percent by weight of the treated paper.

While the illustrative embodiments of the invention have been descriced with

particularity, it will be understood that varicus cther modifications will be apparent to

and can be readily made by those skilled in the art without departing from the spirit and

scope of the invention. Accordingly, it is not intended that the scope of the claims
appended herato be limited to the exampies and descriptions set ferth hersin but rather

that the claims be construed as encompassing all the features of patentable novelty

that reside in the present invention, including all features that would te treated as

equivalents theraof by those skilled the art to which this invention pertains.



TABLE 3 PHYSI CAL PROPERTI ES OF TREATED SCOLtDBDEOEOR-PARER
ADHES] VELY BONDED TO PARTI CLE BOARD Resi n Vol at i |

Fl ow Abr asi on
Stain Wt er Wax P NEMA  1-10 mmnﬂ,mmﬂ""”m Hot

| b/ Ream w.% w% cycles cycles 122.2-42.2 6.0 "¢ I

832 6 6 6 6 42.6-42.9 6.8 1.4 636 848

6 6 WECKAIM: 6 The resin content of treated overlay paper shown on

Taples 1 and £.miliel df Hbkidd'adBIRG JUALD Wi WGP ditaithilimideifmaldenyes] d

have the fol'low ng resin con . pound overlay. would be treated to
about 84 per c§rMpget@sGiRoatrg pAds decorative 59€?¢%f°5'¥9\ﬁ/'§'f‘9' The 12_pound
overlay woul dinpregnatitgedn tooceiutnse Grayrmamer vith actugaile gnelaming fasmalighyde
over |l ay paper{rﬁmgsgﬂ.&gﬁynd overlay would be treated to about 76.5 percent
by wei ght of e treated-overl.ay paper. The resin content, of

decorative pap@tialhGHANSAneLBTiR '%?Qéigﬁpﬁgéatﬁ%"\ﬁ%yn H_ﬁrgfﬁ%r}éekgng%gdcveday
decorative | apiepatg Hasingaa resin flasofioena sthcialnfuwede pdrcediamafengdisgh of dhe
the treated p ay Qﬂ%&%}ﬁn&&@q bé#@w -stofjfl‘lﬂ dRTSiband pidiged RY arpressure

ot her  modi 11 caf 148 el BN stempseatare of S2QRRF dans NP SPIRAC R PHERACHS
skilled in thendbkginal Reight eithisrstagkg from the spirit and scope of t'hg
oo ner SRR b Bleer g hd e saagect leenrabus paoer
herein but ratsefulimaRkinghigh andlow oresSHE PERRRAE BLTRSa<S ny alf t he
features of pgiapet hbs aohbew impre¢nated with desinnanche present invention,
including al | Jaafind eSmbadiures Wr bt eal1eer 431€a85%C) and presasraniof igyeater
those skilled [he atle 580'Hal & &4} Yo QUERY RUiPE A&k #dm the overtay prepreg into
the decorative paper and to substantially cure the resin.
2. The method of claim 1, wherein the the resin flow is about 12-17 percent of the
combined weight of this stack
3. The method of claim 1, wherein pressure of about 750-1500 psi (51-102 bar) is
applied for causing resin to flow from the overiay prepreg into the decorative paper
and for substantially fully curing the resin. '
4. A methad of méking decorative paper with a wear resistant melamine formaldehyde
' thermoset resin coating an its decarative surface, comprising;
impregnating a decorative paper useful in making high and low pressure decarative
laminate with a curable melamine formaldehyde thermoset resin;
partially curing the resin in the impregnated decorative . paper for making a
decorative paper prapreg having a resin flow from a stack of eight 3 inch diameter
discs of the prepreg placed between shests of aluminum foil and pressed at a
pressure of 1000 psi and a temperature of 320+5°F for 5§ minutes of abaut 1-3
percent of the original weight of this stack: and '
applying temperatures of about 230-310°F (110-155°C) and pressures of greater
than about 300 psi (20 bar) for substantially curing the melamine farmaldehyde
resin.
5. The methad of claim 4, wherein the the resin flow is abaut 1-2 percent of the ariginal
weight of this stack. _
6. Tne method of claim 4, whersin pressure of abaut 750-1500 psi (§1-102 bar) is
applied for substantially fully curing the rasin.



VWE CLAIM 1. A nethod of meking decorative paper with a wear resistant
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subst ant i al |y SRS BbBalvRs ot et Va4 I eDARG sgrc) RF St o smter
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coating on itsegigcorati ve surface, conprising; i mpregnating a

[ nat o i ?ﬁpﬁ*ect"?gﬁa °"‘-”?'am @8 ginle B A 0 S L 172608 dfine orginal
partially cur YIS PESBES 0 t he i npregnat ed decorative paper for making a

decorative fapére pratpoc@f thaimnd, wheesin rpréésove fof @oat 3501500fpsti(§102 barpis
- di amet er cgotpq;gd@ér SuRRtPhiBIRF ?g\igd en sheets of al um num f oi

and pressed ﬁ F‘g _n; essure o SI an “a tenperature of
~320[ err]5[ertP] P 3F Ph TG rdechtive 1paper withcd d'é?ﬂf SIS Gergesay resin
“wei ght of this eradiog: Oraltﬁjdeﬂcratmpmuwang ¢armgrésirsd;ur es of about 230- 310F

(110- 155[ er r ] C)infrggidtgsan . &%eﬂulogé %@ér‘}’é er%ht?ﬁna abRule FRRURYF kLdOmif dnd
for substanti al ',-\Aac\% am ne forna r esi

met hod of cl ai nV ('a‘re|%ﬂycﬁgﬁ'{%@"ﬁﬁs|rﬁs'f‘Fov\'7"?%='Hb8’Lﬁ ures EPéF’ézqﬁ"YS? fasin
ori gi nal v@@MSQﬁLQM@Oﬁ ddlperceft b emighutdfitie mixtweai m 4, wher ein

pressure of abopdrtidiBOcdmPtiRStesiOmbiZraliArthe ipragnatPld} fder for making an
substantial ly féUeréy%é*r%g ﬁgx]lﬁxgrf Pasiii flow from a stack of twelve 3 inch diameter discs of
the cverlay prepreg placed betwesn sheets of aluminum foil and pressed at a
prassura of 19Q0 psi and a temperature of 320+3°F for 5 minutes of about 10-20
percant of the original weight of this stack;
pesiticning this overlay prepreg over the deccrative surface of deccrative paper
useful in making high and low prassurs decorative laminate, wherein the
decgrative pacer has not been impragnatad with rasin: and
applying temgeraturas of about 230-310°F (110-155°C) and prassuras of greater
than atccut 300 psi (20 tar) fer causing rasin to flow from the cvertay preprag into
the deccrative paper and to substantally cure the resin.



13- 7. A nethod of making solid color decorative paper—wth—a—wear—

resi stant nel am ne f or mal dehyde t hernopset resin coatin

decorative surface conpri sing; coating a solid ¢ II’I!&(NE mﬂn‘{ l!!laper
useful in making high and | ow pressure 14 decorati v

decorative surface with a curabl e neiam ne fornmal dehyde t her noset resin;
partially curing the resin in the inpregnated solid col or paper for making

a solid color paper prepreg having a resin flow froma stack of eight 3
i nch dianmeter discs of the. prepreg placed between sheets of alum num

foil and prgssedqdihée memumg 8bcotARR papeSiwiing wehenpsistahttiemicsat resin

Chis. ot ack:  angostha b fis o budics B BengRhee! 230 3101 er e [F o O
(110- 155[ er r ] Cpoating @r @%@Rﬁ?@@ BRPeYT wsalel in makingnhighowAc M ﬁfsxl‘s%fédj%?&ﬁ“"?or

substantial ly @@Hihag Wte mham@mit%rek @lﬁmm&xe and &péd fofnaldére/dee theorossdt

claim?7, wherein.the t. £ bout RLEGRI r

wei ght of this ¥R d%ﬁoré% %H)%\é Ieé?%t‘?e e?el'nqdpr 3%5?89‘ ?&h@"x’ées

750- 1500 psi (agm@fzcb@@; QE@eﬂrbsawmqhéqrmrﬂ@mgtant| ally fully curing the
resin. 10. A npbhpdy elring hiél&sdﬁﬁ\%@%l iMend aRSfegnhicd decorstiverpapes fanmaking a

thernmoset res ﬁef‘éﬁaf fé’ %%Fg réat & \nr?cgg rgé{ iy n?*ﬂértxaacg'ac:@ BEP gh? hfkn diameter

i mpregnating a e-ov i xture of
mel am ne and dlSCﬁr@athﬁoﬁrﬁafétﬂeﬁ'ﬁdéd tU@@N?@‘SéﬂeﬁésWn%‘U“’W@r‘ dPih 3RS F%%t‘ at a

f or mal dehyde resin rises up to about 33 o h

m Xt ure: paressyre PféGgBrﬁ‘ @nd 3 Lampeaure é%st‘ﬁg‘” gﬁ?‘é‘@t?%[é hf'gy
paper for maki rparmtofmmmmaqugmpmgssmkr@da resin flow froma stack of
twel ve 3 incn Rg&?ﬁi furéd of abo&t%o%’fﬁ" 1OI1QIPG}JaM Pessbubsd vEgreater

sheets of al um r ressur e

tenperature of tBDEBPH §?§ #é&gﬁr)sfa ﬁ?ﬁ?ﬁtégt'%lf/ %ggtthgd“ é%%n@?%rgfég%enlﬁd
~the original weegiht of this stack; positioning this overlay prepreg

. over the decorative surface of decorati ve paper useful in_ making high
~and | ow pressure decorative | am nate, wherein the decor at.i ve paper has
not been inpregnated with resin: and appl yi ng tenperatures of about
230-310[err]F (110-155[err] C) and pressures of greater t han about 300
psi (20 bar) for causing resin to flow fromthe overlay prepreg into



the decorative paper and to substantially cure the resin. . 11. A
met hod of nmking decorative paper with a vear resistant thernoset resin

coating on its decorative surface, conprising; coating a decorative
paper useful in making high-and | ow pressure decorative lam nate with a
curabl e mixture of melanine and urea f &% mal dehyde t her noset resins on

its decoratjve surface, e] e Tor e e i 0 i
5, decor g surface: MISHER bRe CRATING, (WELARINE RESH RO TRIIRATIVG,
resin mixture in the i mpPARER ed decorative paper for making a

decorative ga&er, gre req.zé aving a resin flow froma stack ?f .eight 3 inch
di anet er DSCHRUYR AARSF nuith) & weag rasistacy dseecRike isBade B miting Manfow of
and pr essettelamine rasin ghesugtr theotleddrtivep Papand A pamjaily atured ofelamine rasin

320[ er r ] S[pidrbdndtes EvdHaRul aitacdls ARBUonlinioragnalll §6&ddratile b?ﬁ’eroahg'
N S A
(128" 1587 eﬁtﬁrﬁ(ﬁ%; S B g@@%@&?-@%ﬂ&gﬁﬁie BiplReSn o SO

c
tt ?égzégr ?J F
_ acf prRSSHSE of SR gShap 28okL39

for subst apsi(3f bgrcind AgiemelyasioahT 731500 pai (Far\a2eban) farcgusing melamine resin
to flow from the overtay into the decorative gager and for substantally fully curing the
melamine rasin. Flow of the melamine rasin is limited to about 10-20 and prafarably
abeut 12-17 percant by weight cf the impragnated overiay. Ficw of melamine resin in
impregnated decarative pager is limitad tc accut 1-3 and praferably abcut 1-2 percant
by weight of the impragnated decarative cager. '



