. ; e3eS) Sp6Tj vx9 Decenber, 2003 COATED PRESSI NG SURFACES FOR ABRASI ON
RESI STANT LAM NATE AND MAKI NG LAM NATES THEREFROe REEAEED268BL| CATI ONS' The
present application clainms priority fromU.S. Patent Application Serial No.
09/ 337,768, entitled "COATED PRESSI NG SURFACES FOR ABRASI ON RESI STANT
LAM NATE AND MAKI NG LAM NATES THEREFROM', filed June 22, 1999, which is a
continuation-in-part of copending U S. Patent Application Serial No:
081 704, 165, entitled "Dl BORI DE COATED;PRESSI NG SURFACES FOR ABRASI ON
RESI STANT LAM NATE AND MAKI NG PRESSI NG SURFACES', filed August 28, 1996,
whi ch application is hereby incorporated by ref er ence. Ref er ence i s hereby

made to copendré%g : , entitled
" DIl BORI DE COAT é £ TE AND
MAKI NG PRESSI NG S , TT1e T a vy o) rchapplication is

hereby i ncorporated by reference. Reference is al so her eby made to copendng
U S. Patent Application Seria entitled "METHOD FOR H GH
SCAN SPEED SPUTTER COATI NG TGMRREpEEE EDSABRAS| ON RESI STANT PRESS
PLATES W TH REDUCED BUI LT-I N THERNAL STRESS filed Decenber 30, 1997,

whi ch appl i catﬂ Bb@eﬁﬁegmne@msgm FRPf qsﬂsbratrxﬂf@gﬁe&@on Serd1 Decenber,

2003 2 BACK t he I On is Invention relates to coat ed
abr asi on Ne$P&3F68penited fLAASEED FRESSAN eI RIGAEE B FHRB ABRSSI IEMNNt

decorati ' , p 1 he, yraki ng of

| am nat e\%élﬁlflﬁﬁr{gfsg‘wg\éé{)%fé?gw{} Lgﬁﬁﬁf‘&%ﬁuﬁhﬁgﬁlﬁ)l%? Clrﬁzs on the

pr essi ng Jaué 22CE90{ walkthdsa oasntrmaumt—mqlbaxdebmpamdmgm&mamt eppkmtlsnr atch

press pl at es nd reduce t r? vrsug qlésralit of | am nate th {)ter made with
RS ¢0

the press % 035086, fntieds DIB PRSHNG 3% EPRy useful in
maki ng abABRIAGIONGISISBAINT Mmmmemﬂsammamm:ﬁsz fiddescription
of the Rel at ed t he nuf acture .of deco e Ia rs of
st nCi o BRSO Rt YA BRI b o et Betel st RO WHRY ¢ L ons
of tenper shade @ c@pehdpieds.SUPent Applithton Segiales i09/0a8dsd) @bt NPIBOBENS oget her .

et ur od S YL RERR IS A EF B s SRt Re S ARPE Ay REE AT oo i ates

are ext rem&mPBESSW@BUREA&ES‘\;(ﬁ&dﬁhmaeplgssdw&cmmphmmﬁ isdsrebei ng

et or m e By THELPHE T 3H QAT ir MRl FRe: GUPPEERIhD TP i 2i ng € he

refl ected Amwnﬁeniam{mt iceAb1 dmsemhreanDEEE-IOI&OR HIGH $eANEPEEDe of |.am nate

Che: manut ST EoorofaEte ) PROPHCE o ATED BRSSP R ATE R o 7 i b of

t he press RIATES WRTHREDUCER B UTED-IS  THERMADS TRESST, dheiDdympr 851987 at e

handl i ng e ris fro i ng equi pment or materials used
i n maki ng ‘?ﬁap%g’?&mo?l‘fa%\réehﬁlggy gegre ‘ﬁ%’f‘@ﬁ{e%‘ 4,375) Melam ne resin coated
decorative lamnate is pressed at tenperatures of about 230 310

(110" -155' C) and pressures of about 300-2000 psi (20-136 bar) and
preferably about




750-1500 psi (51-102 bar). Heating to these tenperatures and cooling to
roomtenperature 25 results in substantial expaypeeinied, 2008 acti on of the
| am nate and of the press plate. Expansion and contractron of the |am nate
and press plate will not be the sane, resulting in the novement of grit on
the pressing surface of |am nate across the press plate. 9 Decenber,

2003 It is diclosed in National Electrical Manufacturers Association (NEMA)
St andards Publication No. LD 3, that ploss finish |lanm nate has a gl oss of
74-100+. High gloss textured finish lamnate is disclosed as having a gl oss
of 21-40. Black glass with a gloss of 94] neasured at an angle of 50
degrees, is disclosed as the NENMPAGKGROAIND3 2.2, for calibrating a gloss
meter for 60 degree angle gl oss .neasurenents. Even discontinuities in high
gl oss prkss Hidd eftht heventwan only be seen with a microscope can inpart

vi sible surface defects to a high gloss surface of |am nate. Any scratching
of hi gh gl ossThiyipwetiph eelagss th pented; sbresienresstant pfest platdetised insmakingvbgisiagl oss
surfaces and ve
surface o?g?}g%%%‘%lnpartg‘ggg%r ag&% osftplé&g @%tg%%g%gﬁec[gm%&gj&ﬁ%% %Mél rabl e
chariact ethestpressplatdsafinhat &, dRamitd pargdesodn thk presswg arfeceoaila’mmblyreastedt as grit
in maki ng_. ecn rative Iam ate: .The har dne n,na RS

di scl ose ecloﬁa%'y teo%ai} 5S¢ HBFSS r%atgsn er/ééc{;r t?hfe nglq%e r?fila&ﬂé e}%elr% SO
Hut chi ngsadéRith Breqsss pa82 Présoplbies ABEH itventRM(e pattiaubelf ubeful amgekiod partl cle
Si zes isagbout 10 tﬁ?é‘sﬁust d7(:5 'Hv ons, Grit of about 25-60 mcrons is 15
preferre @?Hﬁﬁlﬁ?ﬁ On FeLTEt 4 % s obtained in the particle size
range of about 40 to 60 microns. (Lane et al. U S. Patent 3,798, 111)

Al um na having a maxi num particle size of 9 mcrons s disclosed as being

effggtive for H.0nRfibi BAndRYEES AleSi stant surface to glossy decorative
| am nate. Wear resistance is defined as the resistance of a glossy l'am nate

to loss of gl Qﬁ&xe\mﬁﬂfa&th&&Bé&o@&i@e%ﬂaﬁﬂa@&%%ﬁeﬁnﬁ%ﬁ?@%ﬂddtp @pe2@ret he abrasi ve
effects of sliding objects i s. acknow edged that the resulting | am nate

does not Hreseed 2geinpt Rress Blates upds GREPBHPLICTREBUTCHA START @ HE 1BbFaSio8H

resi st antponkloyBRNREs 1o éthars A m%l 6k gRepikid %ﬁ:ﬁﬂs@%ﬁgh RIsefiafaRe RliARinAkE ANOL

scrat ched substantl a grit particle size is maintained at |ess

than 9 mitersred SUKfiféXmEi’fﬂs aéf-xmreﬁ Sirfapgtodprpinate, hese grssyp #Pﬁeafas’ére&fe Ya 410

st ai @l essymhaR! witf £38 n@ér@éc@pn@@i‘é&%ﬁ%e@iﬁeﬁ%%ﬂz@cﬂ iR mgb%ﬁ EREs 25

maki ng hi gh gl oss decorative | amnate pressing 100 sheets of high

gl oss | anpeliahes pkss plage o be drteringd b3 viewingapflegted imagenen §t 8lacemdt he pressed

| am nat e [ osed to
Ec‘?&o nEﬁﬁgﬁ?g’t” hgpe(ﬂgctétﬁmiﬁ?é%‘ @t %&gﬁpaﬂh& éﬁﬂo:ﬁh@ﬁﬁfal’:‘é & 18minte

the 6 mecr was r ter cycle
causes micro scratching of staxnless steel press plates normally used in the manufacture of

decorative laminate, thus destroying the micro finish of the press plate. Press plates can also
20 be scratched by press plate handling equipment and by debris from pressing equipment or
- materials used in making laminate. (Laurence U.S. Patent 5,244,375)

Melamine resin coated decorative laminate is pressed at temperatures of about 230-
3 10'- ‘(l 10°-155°C) and pressures of about 300-2000 psi (20-136 bar) and preferably about
750-1500 psi (51-102 bar). Heating to these temperatures and cooling to room temperature
25 results in substantial expansion and contraction of the laminate and of the press plate.
Expansion and contraction of the laminate and press plate will not be the same, resulting in the

movement of grit on the pressing surface of laminate across the press plate.
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nT SX. r 9 Decenber. 2003 produced acceptabl e Ianinate quality for at |east
--another 103 cycles. Nitrided press plates exposg g%% Topogy grit offered
limted durability. It is disclosed that the 4t eel press

pl ate used for nitrating had a Rockwell, "C' scal e hardness of 38-45 and
that the nitrided surface had a Rockwell, "C' scal e hardness of 60-70. The
equi val ent Vi ckers hardness of 410 stainless steel is about 370-440, based
on a conversion table published in "Metals Handbook, Mechanical Testing")
Vol 8, 9th ed., ASM 1985. The equival ent Vickers hardness of nitrided 410
stainl ess steel is about 500-1000, based on a conversion table published in
"Met al s Handbook, Mechani cal Testing”, Vol. 8, 9th ed., ASM 1985.

(Laurence U. S. Patent 5,244,375) 10 3aninate with 35 nicron aver age
particle size alumna at its surface (PGA 822 overlay, avail able

commercially from Mead Corporation) has been pre,ssedm i gh gl oss press
pl at es coat edtwwwth!&mwmm“? ﬁé‘%ﬁdgani um

nitride %f&ﬁ 80P el mwwtrneter A
control %ﬁ%ﬁ&ar n?ﬁ E@ﬁﬁ’s press pfate ﬁﬁ bout 500 scratches per square
centi met ﬁh:shliiﬁmw:sﬁﬁumedmrlﬂmagloﬁ of 21-40] thkrglmwdéadoswf?ﬁﬂcl osed in

"Tribology: Friction an a Engl ngey i tchlngs
CRC Press 199‘2“%‘"8‘15’6‘“ f@w%ﬁt’?@mﬁ% ) afn the press
plate dﬂ%hﬁﬂp Gﬁﬁﬂg&k' Wre cut fromthe sane

st ai nI ess stee %ﬁessr ng pl atée. 'Iéﬁ% Scratches was visible under a |ight

m croscope atg %,@m,wﬁuﬁgﬁﬁ@g.wmwmwmmm 0
st ai nl ess st eel ?h 20 gloss press plates in a rragnetron u coating
syst em mmgmrbmmmmdwmpﬁ “é‘gﬁb

ti tani u 8?5}! D& sy l“;lmpﬁfg W
N&gnetrorﬁ@ﬁ{%l ng Syst ens, J?’E@prou&’ Surtace and coati ng Technol ogy, 49

(1991). Toesslewel of a magnetron sputter coati ng system for cleaning the
surface that is to be coated is disclosed in "A New Sputter C eaning System
For Tetal | i c Sritsntle desoritivestmifice of langinate nparts abrysignyesigpare, % ¢o MY( 1976) .

cont ed pr ity dipSRade o bpiop, PRRMEMSGRBAENRE Colhicly boofad gk BbitileT © €

with the G&Bﬁh@é laRinges The Vickers Bidnd ifabmiid4sidiscidset indTiibalegynEsiction asbnpar i son

tona 32?2%&%&?@%#&% 1992, 13 BF TGRS0 APS ),

col or dif (ks Wﬁmmdﬁ&dﬂsmﬁmmmmmwtam um
nitride coate press plate was greater than (0. QE. Thet|t mdu nitride
coat &8 pr eeferyedaOptinwm abrasion avidanse isoblaipcd Wéh‘éﬂ'%%ﬁ Eﬁﬁ'g rrjggar ance.

The contr%a_g&e Ieaheugngawg-,bgmﬁate pressed therefromdid not 5 have a

bronze appearan LCami hate presséd wWith the controt press plate had an

ASTM D 2244 coly R,gmﬂ Wﬂ@@tﬁ@b@ﬁmﬁwﬁ@&w@m Gaibgleftivesfos t han
(0.5) ,1E Iron- aseﬁd('ﬁéFtr ng t have been sputter copat ed ¥th|2 6

. microns oﬁmpmmmmmcﬁhm cooeative, & gon or

Source, AUTERHAROL BTy MNP =P ol vt of e %”e‘i’fﬁ? ool is

heat @9 t 0 thdsbirisiQECASOIARing chjuotst &ris scinovaedpod thatithe sesulting biminste dors ¥8out 4- 6
mlli-Torr. Titanium d| bori de has_.an hi k har dness
val ue, typretNEMALD 31 3requirements M@’ﬁﬁ'ﬁ&'ﬁf%%%ﬁ%é@a@f’y 1is) lgr t han

ot her bOFI#%&pﬁ,,ﬁ% ?,ﬁg n‘ttkeegmmuednmor
nitrides I'tani um |bo|?H§ s al so partrcularl%notedfor its high

density, emsjntainedsoiess thah @micronsc flexdb ok $WHBNstivity of 30
mcro-ohnms | S centineters, a high strenth of aboqt 40, sj,- and a
coefficient of Tﬁemwdaﬁﬂpumm &ﬁm d’}?gi’(f&ﬁga&tlhe :

t enpegat ure J.an f 20-800 C(68. lamigat® with®t ent
Nunbe 5a4 SMQWWW%%FMWt er coatl are disclosed in

"1 nf | uence pffrorHAAS Histon yomampmmmammdummm Structure

and Topography of Thick Sputtered 20 Coatin Srghuﬁo Joyrn of Vacuum
Sci ence Tedhnirisgd presaplaterexposed to the fmicon | &‘&E@?ai‘b iy d

"Sputtering" Thornton et al., Metal Handbook, N nth Edition, Anerican
Society for Metals, Mtals Park, Chio 44073, Volunme 5, pp 412-416, (1982)
There is a need for a hard coating on a press plates, continuous belt, and
ot her presshigh surfaces that inparts a color to | am nate having an ASTM D
2244 color difference in 25 conparison to a standard of |less than (.5)
(err)E. There is a need for a coating that can be applied to a pressing
surface wi thout changing the appearance of the finish on the pressing
surface There |s a need for a pressrng surface that |s not scratched mhen

o o, . e




nmo2. 1 9 Decenber, 2003 25 mcrons. There is a particular need for a
pressing surface that is not scratched when usafipegeRieEsS200830i gh gl oss

| am nate with an ASTM 2457 60 degree angl e gl osTméth‘han 70, when
the surface of the lamnate is coated with 25-60 micron alummna particles.
n7192. 1 9 Decenber, 2003 7 SUWARY OF THE I NVENTION It has now been

di scovered that the color, gloss and surface appearance of |am nate made
Wi th pressing surfaces coated with dilgori des selected fromthe group

consi sting of hafniumdiboride, nmolybdenum diboride, tantal um dibori de,
titani um di boride, tungsten S diboride, vanadium di boride, or zirconium
di bor i de paducadatepable ldasnaofuatityefos stlaisednbitat 103 dytles. Nittkledprdshptaedl or and

gl oss of | anm pate made with the .pr.essi urfaces hefore the coating is
appl i ed. e"'ﬁ?éed;trc’e’ﬁé?‘?r%g‘aﬁ ‘bact}ﬁddﬁ%‘&figfmb@g't is[h'@ 4 Pﬁeﬂglaé‘ r4éé§? 5§8F$aces are
titani umpthshpibiedeeddor diritiQhbd ARGLBOM, €€ sclid QaidRsS ofysefPindaHatdhdairdede for
coating !’i\?‘? R]%t e gr &ss| n“g:”surfaces is titaniumdiborjide. |t is beljeved
that titdMiasmed pbeadel & it hadrmbm 6910 dde catirent Vigkesy hatsnessof ¢kt i ng
surfaces shaiiddis QbW 8RMI0450 Aasddn ARG LGRELR huliBhed ih AVRAls IRRghRKause it
can be sputter coated in a magnetron sputtering systemat a higher

deposi t i dfeshanieal Topias s Vioh$.i et oA MnPist Thapeuivalspehicksnhadreshal wiisidrd ed on

| ami nat e Nbe’FHdds S 868 S06-0056 ¥8sed olflaChBeRidHNRRAsHRE ittMbig@st 2000 and
pref er abl% at | east 2200, sufficient for pressi n%gl amnate with 25-60

m cron orHangbegds Merharicalal egtingt’i Yoled Sth ed SNy 1988 Hgursned HSePatent he | ani nate
15 wi thoud »ej#g scratched. A coating of about 3 microns has sufficient
hardness to resist scratching by alunmina particles on the pressing surface

of lianmi nate. Theihed HReFSmRfonldiragOfdidYsitH g £ kkelck eGAR28 pl anar
magnetron sputter coating systemby those skilled in the use of these

systems. PYeiRadviialin camBessirEem Miat Comoratiopblis tenpeataditiobieh BPs i nvent i on
can be Cogle@thiAll Rardd with BESiuRtnieide! AGEr 8h blassa! fhb Gla8Rtn LR csiiktepaish for
use in pressing high pressure |am nate. A mninum bond strength of 1.6 and
pr ef er abl §lates BadAbPEgiSARatBpsRET pRIgFe) cepdmaeTiAeaatrpl A 18istirbnte siselparse Rty bond
testing i gad@bheIt0detthds fol @kre BhtMidrdGnE PRk 88 ddss O RaLEH ith@lis6 m crons
can have | ower bond strengths due to stresses produced during coating.
Bondihg ofliselpwed i Dobplwey:dostomapdorear lof Engirnperg Maigrialy', 1. A¢. PutekingsngREur f ace

i s enhanceg DY ¢8p § BOTRBINhdoC! €ani ng the pressing surface before

i ntroduci ng t'he pressing surface into a magnetron sputter coating system
Bondi ng is furrhefoneBhats phidihd BERbRPiatd \6n PESSHE BAnBH iRE Wik Edhiddne
magnetron sputter coating systemprior to a%rl)l yi n(%@t he titanium di boride
m92.1  Srereedimaythe mw& ¥ stag) Presyiegplitag Thesvertines wecTisiblg undear gl c

et ching angc@tkopt Aol hiknifathcn. Fi@AtE RENdd BcotBd 0B 436 iRk 808 dihY

met hods known to those skilled in the use of a magnetron sputter coating
syst éfn | 8958 greperistein § PSRAEE SPYEAr Corting sty f Thejusuef ARasRePR ST rect | y

to th i f : Vi 0G: i f thi
O vent i on PER Qe HrlaBiFnb g LRhBARRGY bihn} islopih (f0BILER O L0 S
by cl eani rignbalanesdiMagnetrah SpneringeSystemal Sprouk Sntite anecdatiye  ethacinep ot he
coating anqdosHPaiL AleGr 2R ARMIniR: ENORE syitth fofdednlhg tlleauhile Ah: VR 1O

magnet r on _
coated is disclosed in “A New Sputter Cleaning System For Metallic Substrates,” Schiller et

25 al., Thin Sold Films, 33 (1976).

Additionally, the color of the laminate pressed with the titanium nitride coated press
plate was different than the color of the laminate pressed with the control press plate. An
ASTM D 2244 color difference in comparison to a standard of less than (+0.5) AE is

T77192.8



sputter coating systens. 777192.1 9 Decenber. 2003 9 DETAI LED DESCRI PTI ON
Bl ack, high gloss, high pressure | am nate was pgedeéssinbei, 2003 ani um

di bori de coated press plates shown on Table 1. These press plates had been
fi'nished for inmparting an ASTM D 2457 60 degree angl e gl oss..of about 100 to
| am nat e before being coated with titanium di boride. The ASTM D 2244 col or
di fference between a standard and | am nate pressed with the titanium

di bori de coated press plates shown on5Table 1 was |less than (0.5) DE. d oss
and color differences on Table 1, are averages of neasurenents nade on 10

| am nates. Table t d oss and Col or Differences 10 15 Press Pl at eASTM d oss
na. 60ASTkbidisedzs ADjacfaptablectolor match to the standard. The ASTM D 2244 color difference

DE3000- 1 . - . 256 -11010. 356000-.2; ..406000-31020. 3
06000- 4 1055 HG0TU0E PO RO B BD SR R3PS PRSP E s r ess
Pl at e 30@@ater thad(025) it Tiel titpties sitrpfeab&ed pees glae andilsmibaterpre2fedithaefpsrRssi ng of
760 sheets, qf high pressure, black, hjigh gloss lamnate with 35 mcron
fver age. B tree BpBERRF. s oAl tss PBE hof i B R obie] bt et nat o
\(/\?38% estod a\bi'drﬁehﬂ&iﬁnﬁl“{. SaSnihk f@;Erﬁﬁecﬁﬁt@b@ttbn&&@gespﬁhte(h_ﬁ8larlbﬂlS').'\/ﬂDL '|d §I80F
: essl.ng surface o am nate is co rcially avail able

overl ay yﬁ@e‘g{%dﬁﬁ%eﬁﬁhﬁ’? R3S ﬁ?‘ﬁda{mﬂ%ﬁ‘ﬂnﬁaﬁ%ad). Press Plate
3000-2 and thg contral, .pres | ate were cut fr. hi gh gl.oss, 410
stainl ess st elproeseh At [k Vs besp ST tRAlSd Y- MUEOFOR HRB L1 ng an ASTM
D 2457 6@itdedy. €Ehemspaht@ingliossridfcuanantargbd@r kB plorrbefblionPieslsratddas e 3000- 2
and the G985 {8lo RASESa Blal BedlERR U Soe R ark MBS e s dvanged as o

10 cathode. The tool is heated to about 200°C(392°F). Sputtering is done under a vacuum of

about 4-6 milli-Torr. Titanium diboride has an extremely high Vickers micro-hardness value,
typically about 3600, which is not only considerably higher than other borides but also
substantially higher than other carbides or nitrides. Titanium diboride is also particularly noted
forits high density, e.g., 88% of theoretical density, a. low resistivity of 3=0 micro-ohms

15 centimeters, a high strength of about 40,000 psi, and a coefficient of thermal expansion which

is about 8.1 x 10 at the temperature range of 20°-800°C(68-1472°F). (Moskowitz et al.,
.S, Patent Number 4,820,392).

Control conditions for sputter coating are disclosed in “Influence of Apparatus
Geometry and Deposition Conditions on the Structure and Topography of Thick Sputteréd
20 Coatings” Thomton, Journal of Vacuum Science Technology, Volume 11, Number 4,
(July/August 1974) and “Sputtering” Thornton et al., Metal Handbook, Ninth Edition,
~ American Society for Metals, Metals Park, Ohic 44073, Volume 5, pp 412-416, (1982).
There is a need for a hard coating on a press plates, continuous belt, and other pressing
surfﬁées that imparts a color to laminate having an ASTM D 2244 color difference in
25 comparison to a standard of less than (£.5) AE. There is a need for a coating that can be
applied to a pressing surface without changing the appearance of the finish on the pressing

surface. There is a need for a pressing surface that is not scratched when used in pressing

laminate coated with alumina particles of greater than 10 microns and preferably greater than
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9 Decenber, 2003 10 inches along one side and el even inches along their

ot her side. Press Plate 3000-2 was coated W t h capeegbmibe¥£2008r ons- of
titanium di boride in a nagnetron sputter coating system The titanium

di boride coating was applied in 17 scans, applying about 3000 angstrons of
titani um di bori de per scan. The other was used as a control. 5 The first
sheet of black, high gloss lamnate with 35 m cron average particle size
alum na particles on its pressing surface pressed with the control press

pl ate had an ASTM D 2244 col or di ffedence in conparison to a standard of
about (0..25) DE. The first sheet of black, high gloss |lamnate pressed with

Press Plate 3000-2 had an ASTM D, 2244 col or. di ffer LikdGARALdgSON to a
st andar @5 ohcregso (Fhete(s 3 partigyar niﬁPf?ﬁéP'ferr’%gt sugfﬁcéé'{m t (1)sfn%g%§%:tkmidam ngltg éeds pressed

Wi th g GO et MRS frfild Fiul a0 ASTIMARSYIGD grengle sitsgobgresisryhan T oss of
about 100" to aﬁ?’ate. The 760t h sheet _of blacF%Iaqin {fsPressed with the
control wiheese spHateaf Heedaminata tyerted yath 25-65 ugreg ARER aﬁ% gl oss of less than
70. The control press plate inparted a 60 degree angle gloss of |ess than
90 to black lam nate after it had pressed about 160 sheets. It is believed
that lamnate with a 60 degree angle gloss 15 of less than 90 is not
com¥ercially acceptable as a high gloss |am nate. These 76D sheets of bl ack
| am nate pressed with Press Plate 3000-2 had an ASTM D 2457 60 degree angl e
gl oss of about 100. Press Plate 3000-2 has been viewed under a m croscope
for scratches after pressing these 760 sheets of black | am nate and none
have been found. The control press plate is heavily scratched. 20 No

di fferences were observed in the surface appearance of |am nate pressed
with the Press Plates shown on Table | and control press plates. Titanium
di boride was coated onto the high gloss press plate in a magnetron sputter
coating systemunder a nunber of conditions. It is also believed that a
coating of at least 3 microns is necessary for achieving a Vickers hardness
of at |east 2000 and that adhesion 25 decreases at coating thicknesses of 6
m crons or greater. . Hardness and adhesion can be controlled, as known to
those skilled in the art, by the pressure and tenperature under which
r~rsz.v 9 Decenber. 2003 |1 press plates are coated with the diborides of
this invention and the power (anperes and volts) used in coating the

di borides of this invention on press plates. A textured press plate coated
Wi th titaniumdiboride, hereinafter "Press Plate 3000-3", and a control
press plate been used in the pressing of greater than 450 sheets of high
pressure, black, textured lam nate with 35 mcron average particle size
alum na particles on its pressing surface. This |am nate was pressed at
about 1000 psi (68 bar) and 280F (138C). Press Plate 3000-3 and the control
press plate were cut froma textured, 630 stainless steel press plate that
had been finished for inparting an ASTM D 2457 60 degree angl e gl oss of
about 10 to lam nate. Press Plate 3000-3 and the control press plate
‘measure about twelve inches along 10 each side. Press Plate 3000-3 was
coated with about six mcrons of titaniumdiboride in a nagnetron sputter
coating system The titaniumdiboride coating was applied in 20 scans,
appl yi ng about 3000 angstrons of titanium diboride per scan. The first
sheet of this black, textured |am nate pressed with the control press plate
had an ASTM D 2244 col or difference in conmparison to a standard of about
(0.22) CE. Black, '

777192.1




15 high gloss lam nate pressed with Press Plate 3000-3 had an ASTM D 2244

color difference in conparison to a standard ofg gudnidk, @Bo3CE. The first
sheet of this black | am nate pressed with the control press plate had an

ASTM D 2457, 60 degree angle gl oss of about 9.5. The 450th sheet of this
bl ack | am nate pressed with the control press plate had an ASTM D 2457, 60
degree angl e gl oss of about 8. This 20 black |am nate pressed with Press
Pl at e 3000-3 had an ASTM D 2457, 60 degree angle gl oss of about 10. No

di fferences were observed in the surface appearance of |am nate pressed
with the Press Plate 3000-3 and a control press plate. The press plates on

Tabl e 1 and Press Pl ate 3000MMARYOETHENRYEATMUONhen et ched 25 under radio
frequency conditions in a planar magnetron sputter coating system These
press pl at es aiseohigen dnadvedd that thelcolos iHidsnl saedetPpéaranc 6f lamEaRt r on

sputter coating systemunder the fqll ow ng averaged conditjigns._ 777192. t
9 Decenb@f*?e SREretss e FoRged ‘E‘Hb‘%’?f‘é‘f“ ageézfﬁi%ﬁgl i BRURFONSE S Shol |

trichl or aghii@sbodae, Mefidenan dipbyde] faalahued @BGHdRGtitBnitith ABbRdd) ininggeen gas bl ow
over_press plate Radi g Frequency . Etching Conditiagns

¢ ) FI N1 gas nmedi.um in/mnute
(cm7 ni ndoeydes ¥anpdigpedibpridgges zpreoniym digonqepr mixages ghersohiry substantqlly 4he

um
Di bor i de sfadsi tﬁélcc@&ﬂﬂh@&ﬂ& lariAfte HREE WHTh tHePrdShing uRfab&G Befbrd At @darimg @) Speed
mlforr mA/ sq. in. (rﬂng: cm) kV ) ) L o
applied. The preferred diborides for coating laminate pressing surfaces are titanium diboride
or zirconium diboride. The most preferred diboride for coating laminate pressing surfaces is
titanium diboride. It is believed that titanium diboride is more commoniy used commercially
10 for coating surfaces than other members of the diborides of this invention because it can be

spufter coated in a magnetron sputtering system at a higher deposition rate.

The diboride coating of this invention can be applied on laminate pressing surfaces to
have a Vickers hardness of at least 2000 and preferably at least 2200, sufficient for pressing
laminate with 25-60 micron or larger alumina particles at the pressing surface of the laminate

15 without being scratched. A coating of about 3 microns has sufficient hardness to resist
scratching by alumina particles on the pressing surface of laminate. The hardness of the

coating can be controtled in a planar magnetron sputter coating system by those skilled in the
use of these systems.

_ It has been discovered that the diboride coating of this invention can be coated ona
20 pressing surface with sufficient bond strength for use in pressing high pressure laminate. A
minimum bond strength of 1.6 and preferably 1.8 kilogram force (kgf) determined by diamond
scratching bond testing is believed sufficient. Diboride coatings of greater than 6 microns can
have lower bond strengths due to stresses produced during coating.

Bonding of the diboride coating of this invention to the pressing surface is enhanced by
25 thoroughly cleaning the pressing surface before introducing the pressing surface into a
magnetron sputter coating system. Bonding is further enhanced by etching the pressing

surface with the magnetron sputter coating system prior to applying the titanium diboride

TI7192.1



Coating Conditions and Properties S 10 15 20 argon |(2.54) 10 3.5(.54)
argon 1(2.54) 7 83(13) .3 Press Pl ateScan Rate §Vpieakarasbasckness

m cr onsAdhesi onHar dness H !

V. 3000-13000144. 21. 72280" 3000- 23000l 75. 12. 128303000- 33000205. 52. 027006000-

1600063. 71. 819406000- 2600063. 71. 82160 mi sx.~ 9 Decenber, 2003 13 5 10 15
20 25

. 75

coating. Cleaning, anodic etching, cathodic etching and etching with radio frequency (RF) can
be accomplished by methods known to those skilled in the use of a magnetron sputter coating
system. It has been discovered thata layer of titanium applied directly onto the pressing
surface before applying the diboride coating of this invention further enhances the bonding of
the diboride. Improving bonding by cleaning, etching and the use of an intermediate layer

between the coating and substrate are known to those skilled in the art of using magnetron
sputter coating systems.
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6000-3 600074. 41. 822506000-4 600074. 32. 021906000-5 60001062. 228806000- 6

60001062.

measuri ng about four feet by eight feet,

02850 1 m cron

10, 000 A units Three dipgkegites

HEYs 2
I nventi on have been

of thi's

posss pl at es,

made.

These press plates are referred to as Press Plates 3-1, 3-2~and 3-3. These
press plates were sputter coated with tltanlun1d|bor|de under pl anar

magnet ron di scharge conditions.

Press Pl ates 3-1,

3-1, and 3-3 were

anodically etched and then coated witlp titaniumand titaniumdi boride in a

pl anar

condi ti ons.

magnetron sputter coating system under the follow ng average
These press plates were chemcally cleaned before they were

pl aced into the sputter coatiDETSESIEDESTRIPTIONper ature of these press

pl at'es during etching and coating was about 300F (149C).

These press

pl at es

did not warp Black thigh dessighairessere |alieanivagpréRedsish Masitmstitdridie c@tdd and 3- 31

chem ca

Et chi ng é%ﬁﬁ?@%g

cl e

Ahe¥rRRadbied hee

anol tri

§ psspplafesy

£l

SUORIETE

and acet

GRRAN

it

dic
n argon

| n. / m nut2as{ 6inidgieunpie jglos€ aNubsineiDd t8 (amhi)e tfofe Be)mg?»e(olteﬁ vAthQiténium 25 24 .10

Aof sgan dib"%gwﬁ‘?e%‘ﬁm)[’

4, 6(.

i ighrents et egas

224050

kV 24 .23 .24

(Press Pl @t&mﬁmjdab%nae Soatel @S p measlsmm&gpﬂﬁl&@ Bhan (0.5) AE. Gloss and
"mlorrl.61.22. 7 mA sq.

i n/ m nut e(
(nA/§aof

in.

vty

nute)scanspeedS(? 6) 3

eP§9s| OF) EABle 1Ly §re gy arages ptincssutsnens mads om0

6)3(7. 65

Amgates;

Ti tani um Di bori de Coating Conditions(Press Plates 3-1'3-23-31 gas
medi umar gonar gonargon in/mnute (cm Mesleite) scan speed3(7.6)3(7.6)3(7.6

nunber

Pefhiemingte BEFSTOMEr t i ons

scans11110

mrorr1.61.22.71S mA'sq. in. (A sq. cn1)71(|1)75(12)70(|1 kV. 52. 60. 50
nunber of Ti B2 scans 1812 - 18 Gleg on Diiffrencés) scan)41255800300020
Properties of Ti.B2] Coat 1 ng(Pr ie - 13- cK S (mcrpns)3.3
. 6.65. 4 adhesi o™ ¥R 1 2 " thar m& 25 3‘5}1" jor Bt , 2003
15 TigB2/ T coatlnmogqparated fron1Preq©1PIates 311 and 3- ngurlng t he
pressing of—tantate—xx—The-thardress—and—adhestor—of—Press—Prate—3=8 has -
not been heasur e3P dness and adhesil®f testingdestroysO2he surface of a
press pl ate. Presaﬁglate 3- 3 |has been %ﬁed I'n the preSS|ng Sf greatef than
1200 sheets_of &regcurp hlack, % h nlncc lHam nate mz h 35 micton
average particle 5mxﬁzalun1na partIC|6ﬁBOH thelr pressi ngosgr f aces. Press
Pl ates 3- F was - viewed for—scratches—after—presstg—these—1200—stheets of
| ami nate and none®P¥ve been fpund. Thel®itani um di bori de €38ting on Iress
Platgg 3-1 and  4p00.4 102 0.40
6000-5 103 0.45
6000-6 101 0.45
Additionally, high gloss Press Plate 3000-2 and a control press plate have been used in
20 the pressing of 760 sheets of high pressure, black, high gloss laminate with 35 micron average
particle size alumina particles on its pressing surface. Laminate was pressed with these press
, plates at about 1000 psi (68 bar) and 280°F (138°C). The pressing surface of the laminate is
commerciaily available overlay sheet with 35 micron alumina grit (PGA 822 from Mead).
Press Plate 3000-2 and the control press plate were cut from a high gloss, 410 stainless steel
25

press plate that had been finished for imparting an ASTM D 2457 60 degree angle gloss of

about 100 to laminate. Press Plate 3000-2 and the control press plate measure about twelve

T2




3-2, separated fromthe stainless steel substrate after pressing | ess than

100 sheets of lamnate. 10 A zirconium di bori de& peatfbelr] 2O0OB!I 0SS press
plate of this invention and a control press plate have each been used in

the pressing of 10 sheets of black, high gloss |lamnate. Thi.s | am nate had
an ASTM D 2244 color difference in conparison to a standard of about (0. 26)
4E and an ASTM D 2457) 60 degree angl e gl oss of about 100. No differences
wer e observed in the surface appearan(’:‘% of lam nate pressed with the
zirconium coated and control press 15 plates. A’zirconi um di bori de coated
hi gh gl oss, press plate qf . this invention has been used in the pressing of
1ogs hget 5"%% nﬁ(?E? s“%? ?jﬁ eb‘ﬂ"%'b@cqeéﬁ“oﬁ&f}@“\ﬂgfeﬁs‘g% l?ﬁ"%}g"ﬁe RrLyes pated cl e

si ze' al uwithabqa fivé Alesns@A tilahGmiiRsT Rk N0a gl 6R sputtly @aa{i@glﬁyaﬁhe THas pressed
at about 1000 psi. (68 par) and 280F (138C). A comercially avail able

over | ay SHERM pqrife§8atRe ¥ag APRied i Hascans: eppaing abeyt 3899 aggstipmppbiipninm t he

pressi ng ddrfiase seh. tie olhefiviAlsed af¥DcshebBt ches were observed on this press
plate after the pressing of these 10 sheets of |lam nate. This zirconium

di bosi de presghphat thewas blath, highQose latiigkte G105 micfkiverlag pArBaS sisd eel press

pl ate having an ASTM D 2457, %'gfat had been finished for U’rgartlﬁ%g@a 60
degr ee aﬁbﬁ‘%“"g‘? SO "IBBRIE B EOPPHAT HEHE & crviee! pressriaisinad ax ARERSRr i ng
about  t wehy£ cBENTSee AN g nSL A8t4BEE of BboRtifo 455 AR HIL SR LRS! ate. One
was coated with about five mcrons of zirconiumdiboride in a planar

magnet r orPlassuiigiesloss daminse Peysed anth Press Slawy 198-201d e ARAY BZ2fteclomder radi o

f r equencyqigQete td QdHatiQh 188 QMdhdald of iyl §>?155>Sf39r e the titanium diboride
coating was applied. A 6 mcron 777192. 9 Decenber. 2003 16 zirconium

di baoi de ' coat iTig fiti sheaPe iR }dzﬂnaléf&%&%ﬁthmoﬂr&g:répﬁwe Had QA sangst roms of
zirconium di_ bgride per scan_in aH? anar, magnetron sputter coating system

under t he*¥ 31 858 ajebickogh G togprainatey A T908p Sheet o Bl laminateaani ng wi pe

W th et hagiedsed vith el BROAHRRNFlaRNMEd 8 ABTNED 285, 3h QadreCABRNIAG 0Pl Ak €
ni trogen %as bl ow over press plate Radi o Frequency Etching Conditions
. Thg control press plate imparted a 60 degree angle gloss of less than 90 fo black laminate
after it had pressed about 160 sheets. It is believed that laminate with a 60 degree angle gloss

15 of less than 90 is not commercially acceptable as a high gloss laminate.

These 760 sheets of black laminate pressed with Press Plate 3000-2 had an ASTM D
2457 60 degree angle gloss of about 100. Press Plate 3000-2 has been viewed under a
microscope for scratches after pressing these 760 sheets of black laminate and none have been

found. The control press plate is heavily scratched.

20 No differences were observed in the surface appearance of laminate pressed with the

Press Plates shown on Table 1 and control press plates.

Titanium diboride was coated onto the high gloss press plate in a magnetron sputter
coating system under a number of conditions. It is also believed that a coating of at least 3
microns is necessary for achieving a Vickers hardness of at least 2000 and that adhesion
25 decreases at coating thicknesses of 6 microns or greater. . Hardness and adhesion can be

controlled, as known to those skilled in the art, by the pressure and temperature under which

TN




gas nediumargon in./mnute (cm/mnute) scan speed 1(2.54) 10 norr 10
mVsq. in. (mMV¥sq. cm) 3.5(.54) KkV .75 Zircop pgedber, 2@ogoat i ng
Conditions gas nediumargon 15 - in./mnute (cm/mnute) scan speed
1(2.54) mlorr 7 - mA/sg. in. (mM¥sq. cm) 56(9) kV .4 20 Black, lam nate
has been pressed with press plates, neasuring six inches by six inches
(15.24 cm X 15.24 cn), coated with titaniumnitride in a magnetron sputter
coating system The test results shovvp on Table 3 are the average results
of pressing five sheets of |amnate Wlllh each press plate. ml92.1 9
Decenber, 2003 17 Table 4 5 10 Lami nate Pressed Wth Titanium N tride

Coated P ; j .G : T @60 100
05 100 SR RS a5y Ry e ottt BifRRhidl o BN IR EH S e

| ami nat eugd asgrtingihe [dibohidestaf thaginwention bn prées gasest ed press plate was | ower
than the gloss of |lamnate pressed with the control press Fl ate. The col or
of the |am nabdeypures sesgs plite Roatedbwith tinnivardigeride. ihdeeingBert BeespPleesOpPdt.e was
signific i ‘ ] [at ] t he
uncoat edg:'(q:[%)in%(Orngillai lrgges?gé%ﬁéﬁg relp.S M}ﬁg& ?dlrfggglﬁgftﬁ%%ljrtl e&?osg%eg{i&g?gg‘g%&s lg’t es and

| anmi hat e baclkessadeddantinatdrwith B § srromaverage pdtclp siesdupina pasclaneh its freswge

2PPear ance el 35k 1AL 0AL IRF 0880 EER R M RSB BE A B EasUr | g

si x inchés by siX 1ncheés coa hi'obrum nitride
i N a magritdte BO0SPard the camat pragp plats tvere cull Horm h eexthersd, 68@ staintess stebpreson Tabl e 4

th | f d i. fi f | am i h
o ate T R ERE bReds SRURRLR ) AT IR o e Rl Sos s b R 50
Bl ack Hi gb l4dhings. Pass Mak60eshtudthe Baht{oBpire)s ghie mBasnje sBSTNWEVe §she@abifizg106 102
101 _ASTM I | ff 0.09.,0..65.0.85 Th I .of i t d
k£ HOm1 OLTONTS-(tid HOA1I0 BPeSeated vPAoUE Tigar o EnTs B B0 o' o7 °°
| am nat e pighssedspitibncdatify gems The ditaavhodiarride chating svac egtiiedlin ZDveanspl or of

lami nat e applying about 3000 angstroms of titanium diboride per scan.

The first sheet of this black, textured laminate pressed with the control press plate had
an ASTM D 2244 color difference in comparison to a standard of about (0.22) AE. Black,
15 high gloss laminate pressed with Press Plate 3000-3 had an ASTM D 2244 color difference in -
comparison to a standard of about (0.08) AE.

The first sheet of this black laminate pressed with the control press plate had an ASTM
D 2457, 60 degree angle gloss of about 9.5. The 450th sheet of this black laminate pressed
with the control ;;ress plate had an ASTM D 2457, 60 degree angle gloss of about 8. This
20 black laminate pressed with Press Plate 3000-3 had an ASTM D 2457, 60 degree angle gloss
of about 10.

No differences were observed in the surface appearance of laminate pressed with the

Press Plate 3000-3 and a control press plate.

The press plates on Table 1 and Press Plate 3000-3 were cleaned and then etched
25 under radio frequency conditions in a planar magnetron sputter coating system. These press
' plates were then coated with titanium diboride in the magnetron sputter coating system under

the following averaged conditions.
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pl ates before they were coated. Bl ack,

pl at es

ot her

skilled in the art w thout departing

nodi

i nventi on.

i ncl udi ng al

Decenber,

t hose ski]led
2oo§f"%
| am nat e, i

. Rad1g Pregur
i npregnat®€d raye

9 Decenber, 2003 18 pressed with the niobiumnitride coated
. press plates was significantly different from lgakpé&inbep! 8668d W th press
| ami nat & has been pressed with press
, heasuring six inches by six inches (15.24 cm X 15.24 cm, coated
*with dianond |like coating in a nmagnetron sputter coating system The
| am nate stuck to the dianond |ike coated press plate and was destroyed
when it was separated. Wiile the illustrative enbodi nents of the invention
have been described with particularity, it will be understood that various
fications will be apparent 4o and can be readily made by those
romthe spirit and scope of the 10
Accordingly, it is not intended that the scope of the clains
appended ShaL 0 be limted to the exanpl es and descriptions set forth
herein b her that the clains be construed as enconpassing all the

f eat ures of p@%@@%ﬁQL -novel ty t%ﬁgw&ﬁahgﬁLhﬂmﬁﬂﬁmﬁkﬁﬁsabﬁ&ﬁyentiOn

ures tthat woul

O L0

"0 el R g

ol iR a stack conprising at

e treated as equivalents thereof by
blRG e godss plate VNI N. | 9

t hod of making a durable

| east one resin

. WNher er d resin jnpregnated layer is provided with an

annu%t<ﬁ,eafié§ﬁmaagstance adapted to at agg@st in part provide said

~desired durabl®e characteristic to_said | am nat e;
GRAkind)ScdnBpéel | NPT €q(ENAR

adj acent {0 Sgj fnigte
said press plate in contact 'wth a first surface of said at

positioning a press plate
d layer with a surface of

| east one resin

i npregnat ed | gyfgr Wherein said surface ofjgsaid press plate has been coated
W th a second substance adapted to provide enhanced resistance to

degradation(ﬁhﬁw&@mp@ﬁsglabgte due to i nt3e(B4)cing with said first

substance, wherein sald second substance has been further adapted not to
* kv 15
10 Titanium Diboride Coatin iti
. gas medium " argon
. in./minute (cm./minute) scan speed 1(2.54)
. . mTorr H. 7
. mA/sq. in. (mA/sq. cm.) _ 83(13)
5+ kv 3
Press Plate Scan Rate Scans Thickness Adhesion Hardness
Mscan | microns kgf HV
.3000-1 3000 14 42 17 2280°
3000-2 3000 o 5.1 2.1 2830
20 3000-3 3000 20 55 20 2700
6000-1 6000 6 37 1.8 1940
6000-2 6000 6 3.7 1.8 2160

TTHYLY



10 transfer an undesirable color to said resin inpregnated | ayer when said

surface of said press plate engages said first ¢pebagiher! 2003d at | east one
resin inpregnated |ayer; and applying said surface of said press plate
coated with said second substance to said first surface of said resin

i npregnated |ayer. 2. The nethod of claim11, wherein said first substance
is alumna particles of size 35 mcrons. 3. The nmethod of claim1l, wherein
said press plate is applied to said resin inpregnated |ayer to provide a
desired finish to said durable |amnatld. 4. The nethod of claim3) wherein
said desired finish is a gloss finish. 5. The nmethod of claim3, wherein

sai d desipfed—F+Rtsh—s—a—t-exired—Fr-sh—Aa 9 L‘sc-e-ccbfp_z-aaa_zo 6.
The met hqd 6603 ai n 3, 6&dder eijn coatingjof <ai d surfaas of bai gz2psess| pl ate
W th sai d Second sybstance 19 adaprted to nmaintargr sair da finfstrom—saird press
plate af tler P¥pBat dd aP¥q catli ons’to resin %hpregnat @ | ayers H8%i ngj sai d
L1 predk 3pses Jle, BT 1L O 0L nSRELT R 8, LR IS
finish on sa&i0dopress pkate aflt er reepeatjed applicationxto at |Imaet e|even
resim i nprégnat ed rayers having said 11r7st_substance. g8. 1he et nod of

claim1, erein iLdspress plate is applied to said resin inpregnated
| ayer to F‘é%%'?érlagbg@s‘i“ftéd characteristic of said surface of said press

plate to said Trized ﬂgﬁ gl%[sse Qs%tpgges,l nalé/agtrlring about four feet by eight feet, of this invention

have been made. These press plates are referred to as Press Plates 3-1, 3-2, and 3-3. These

press plates were sputter coated with titanium diboride under planar magnetron discharge
10 conditions.

Press Plates 3-1, 3-1, and 3-3 were anodically etched and then coated with titanium
and titanium diboride in a planar magnetron sputter coating system under the following
average conditions. These press plates were chemically cleaned before they were placed into
the sputter coating system. The temperature of these press plates during etching and coating

15 was about 300°F (149°C). These press plates did not warp at this temperature,

Cleaning (Press Plates 3-1, 3-2. and 3-3)

. chemical cleaning wipe with ethanol, trichloroethane and acetone
Anodic Etching Conditions (Press Plates 3-1. 3-2, ’3-3)
. gas medium argon argon argon
20 . in./minute (cm./minute) scan speed 3(7.6) 3(7.6) 3(7.6
)
=  mTorr ‘ ’ 25 24 10
. mA/sq. in. {mA/sq. cm.) 4.6(.72) 2.9(.45) 5_9(_
45)
25 . kV 24 .23 24
. number of scans 1 1 5

7771921



9. The nethod of claim1, wherein said second substance conprises titanium

di bori de.

10. The nmethod of claiml1l, wherein s& geseﬁma} 2003t ance

conprises a diboride selected fromthe group consisting of hafnium

di bori de, nol ybdenum di bori de;
. vanadi um di bori de,
further conprising:

| east i NTiRdihkn

w th said sur
said first |ayer,

said first | qyRgmit® c%ierxﬁﬁétscdn
said | am nate; and

andiRh®i Ng of sai
pl ate adjacent to a lamnafte nmateria

tant al um di bori de,
and zirconium di bori de.

By R8s D-Bte;

n7i sx. ~
conpri si ng:

9 Decenber,

tungst en di bori de,
11. The method of claiml)

appl ying heat and pressure to said stack and said press
plate to cure said resin inpregnated |ayer

12. A method of making a durable | am nate,

2003 21

Sputter coating a
surface of a press plate with a firsiq substance that provides enhanced

resi stance to degradation of said press plate due to interfacing wwth a
second substance) wherein said coating is done at a speed selected to at

posibi oni ng3syi d press

conprising at

13. Th
aad press plate is

least a first |ayer
ggﬁﬁ&mgﬁ said press plate in cont@Qﬁlmﬁth agﬁhrst gﬂ@ﬁace of
wherein an anmount of said second substance is provided to
Rp&drt provide x7@yrabl e3chgracta(istic to

O applying said press plate to said first
provide a desired characteristic to said first surface.

claim 12, mhereln a characteristic of said surface of s
trarfsferted tBI%Rid first surface in said app 9|ng st ep:

urface to
met hod of

+  mAlsq. in (mA/sq. cm.) 71(11) 7512)  70(11
)
KV 52 .60 50
. number of Ti scans 1 1 1
10 Titanium Diboride Conditi ress Plates 3-1 3-2 3-3)
. gas medium | argon argon argon
. in./minute (cm./minute) scan speed 3(1.6) 3(7.6) 3(7.6
| ; )
« ° mTomr 1.6 1.2 2.7
15 - mA/sq. in. (mA/sq. cm.) 71(11)- 75(12)  70(11
)
T - 52 .60 .50
e mumber of T, scans 8 12 18
. deposition rate (A/scan) 4125 5500 3000
20 grgp' erties of TiB2/Ti Coating {Press Plates  3-1 3-2 3-3
* - thickness (microns) 33 6.6 54
. adhesion (kgf) * 1.2* b
*  hardness (HV) 2000 2500 -
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14. The met hod -of claim 13, wherein said characteristic of said surface of

said press plate is transferred to said first sspedespir, 2003 al so
transferring an undesirable color characteristic of sald surface of said
press plate. 15. The nethod of claim 12, wherein said desired-

characteristic to be provided to said first surface is a desired gl oss
finish. 16. The nmethod of claim 12, wherein said desired characteristic to
be provided to said first surface is asdesired texture finish. 777192.1 9
Decenber, 2003 22 17. The nethod of claim 12, wherein said first layer is a
resin inpregnated paper |ayer. 18. The nmethod of claim 12, wherein said
first sulfstandéBxTinpatirgesparatet foom Pas Pia@s 3Mhad 362 hwitlg @tfe Réssingot2, wherein
said‘laninatelhas an ASTM D 2244 color difference of less than (0.5) DE in
conparison to §8%ndard | aninate. 20. The nethod of claim 19, wherein said

standard l.am nat N, made a i a press plat 0.a lamnate
mat eri al , Mergﬁeﬁ‘a%gigsa g%“re%dg &9 %ﬁesﬁggawn’d? %E)Serédg E%'é?egﬂlrwe' tlﬁarg%ﬁsﬁaﬂ rst
subst ance. 21.adhkés@nretihg desobyscthasurfai@of adresseiate.sai d coati ng has been done
in nmultiple layers to at least in part prevent warping of said press plate.
22. TPhe nEressdtiateB-chaaibeeni@ed mitler messing af grefiter hitn | 20Pehectssofdighgvessdray sheet

and said 540 Hl%h %H:st fagur}x%?e Vlﬂﬁ'l 3355::13@?0% ragcg*agael puarrltixcrlleasb%ra!h}mina particles on their
pressing surfaces. Press Plates 3-3 was viewed for scratches after pressing these 1200 sheets
of laminate and none have been found. The titanium diboride coating on Press Plates 3-1 and
3-2, separated from the stainless steel substrate after pressing less than 100 sheets of laminate.

10 A zirconium diboride coated high gloss press plate of this invention and a control press

plate have each been used in the pressing of 10 sheets of black, high gloss laminate. This
laminate had an ASTM D 2244 color difference in comparison to a standard of about (0.26)
AE and an ASTM D 2457, 60 degree angle gloss of about 100. No differences were observed

in the surface appearance of laminate pressed with the zirconium coated and control press
15 plates.

A zirconium diboride coated high gloss press plate of this invention has been used in
the pressing of 10 sheets of black, high gloss laminate with 35 micron average particle size
alurnina particles on its pressing surface. This laminate was pressed a’é about 1000 psi (68 bar)
and 280°F (138°C). A commercially available overlay sheet with 35 micron alumina grit

20 (PGA 822 from Mead) is the pressing surface of the laminate. No scratches were observed on

this press plate after the pressing of these 10 sheets of laminate.

This zirconium diboride press plate was cut from a high gloss, 410 stainless steel press
plate having an ASTM D 2457, that had been finished for imparting a 60 degree angle gloss of
about 100 to laminate. Two press plates measuring about twelve inches along each side were

25 cut from this press plate. One was coated with about five microns of zirconium diboride in a
planar magnetron sputter coating system. This press plate was etched under radio frequency

" conditions for about 15 minutes before the titanium diboride coating was applied. A 6 micron
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23. The nethod of claim 12, wherein said first substance is a substance
capabl e of being sputter coated at a hi gher depqsiddmpes,adonsd han ot her
substances utilized to provide a protective coaflng. e met hod of
claim12, wherein said first substance is capabl e of bel ng coated on said
press pl ate with a desired bond strength. 777t92.1 9 Decenber. 2003 23
25. The nethod of claim24, wherein said desired bond strength is 1.6

kil ogram force (kgf). 26. The method & claim 12) further conprising:
selecting a size of particles of said second substance to provide said
durabl e characteristic to said |lamnate. 27. The nethod of claim 12,

wher ei n Eineoniun dkeridscosingseas dpplisdin Hyscads, s;ajl}{ihgfa‘bpgtm @ngam dfs between 3
and- 6 mi 003 ani na ising: a
surface §§dé§{mé§%$%|ﬂﬁr Sécg? H‘Qeé%%ag'f y%?pu %O%HH sy§tteml east %ﬁ’ﬁ? sheet,
wher ei n sstrelgelicosditisdseet has been provided with a predeterm ned anount of a
first substance to provide a desired protective characteristic to said

| ami nat e)Clegnimgei n sai d surface layer is provided with a

5 . chemical cleaning wipe with ethanol, trichloroethane and acetone

. physical cleaning 5 minute nitrogen gas blow over press plate

Radio Frequencv Etching Conditions

. gas medium

argon
. in./minute (cm./minute) scan speed 1(2.54)
10 . mTorr - | 10
. mA/sq. in. (mA/sq. cm.) 3.5(.54)
. kv ..75
Zirconium Diboride Coating Conditions
. gas medium argon
15 . in./minute (cm./minute) scan speed 1(2.54)
. mTorr 7
. mA/sq. in. (mA/sq. cm.) 56(9)
. kv 4

Z0 Black, laminate has been pressed with press plates, measuring six inches by six inches

(15.24 cm X 15.24 cm), coated with titanjum nitride in a magnetron sputter coating system.

The test results shown on Table 3 are the average results of pressing five sheets of laminate
with each press plate.
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5 desired finish through interfacing wwith a first surface of a press plate
whi ch has been coated with a second substance agpprbeghbe?, 2008 de enhanced
resi stance to degradation of said press plate due To Interfacing with said
first substance, wherein said lamnate is at Feast the eleventh | am nate
-formed using said press plate prior to rebuffing of said press plate, and
wherein said el eventh | am nate has substantially the sanme protective
characteristic and the sane desired finish as a first |lam nate forned
using said press plate. 29. The lam ndate of claim 28, wherein said | am nate
is at |least the one hundred and sixty first |am nate fornmed using said
press plate prior to rebuffing of said press plate. 30. The | am nate of
claim28, wherein said laminate is debltdast the seven hundred and sixty
first lamnate for Lo > _ to ?bufflng of said
press plate. 31. Therdm 2 o) : ¥8econd subst ance
has been further adapted not to transé&g,op{g und-gﬁu,rged &RbBrsd oTaikg first
sheet. 32. The lami nate of claim 28, whereirn said predeterm ned anbunt of
said firsASEMGloan@®0fhas been sel ected 1@ provi d@5a desi F®d wear9% esi st ance
|d | a 3. The lam nate of c|ajm 28, rein _Size qf particles
|d f éﬂﬁ%ggﬁﬁﬁm?é&%elected to % QV|de esired’ s renggﬁoto sai d
Ianlnate 777192.t .9 Decenber. 2003 25 34. The | am nate of claim 28,

wherein said first substance is alunina grit of 35 mcron particle size. 3
5. The | ami natf&e gpscefahelamigate prpssed; withihe frpplupmithds ¢atedpeess plaleyas 1 r st

subst ancagg k&l |E LR 5%5&&/{::@&&&3%{4&%@%&@%1% eeksibAbGRe t 0 said
| am nate. rrnsz.i cenber, 2003 durabl e 1 am nate made using

t he procdasinge PEﬁSWWmhﬁ@e dtaniuminitede eastsdipross plate was sigpibsamly differeat figma 1 r st
| ayqp Of Be SHACHE 1R 1afniiBe @@éssgﬁdrm&m Bhcoh®d BbnttoPpils pidle PREL titBhiOM nflgas ai d

durabl e characteristic t d [ am nat e;
coated press plates and laminate pressed with the titanium nitride press plates had a bronze

appearance.

Black, laminate has been pressed with press plates, measuring six inches by six inches
(15.24 cm X 15.24 cm), coated with niobium nitride in a magnetron sputter coating system.
15 The test results shown on Table 4 are the average results of pressing five sheets of laminate

with each press plate.

Table 5
Laminate Pressed With Niobium Nitride Coated Press Plates _
- 20 Black, High Gloss Laminate control B3 3um) B35 {5um)
ASTM Gloss @ 60° ' 106 102 101
ASTM Color Difference, AE 0.09 0.65 0.85

The gloss of laminate pressed with niobium nitride coated press plates was lower than

25 the gloss of laminate pressed with the press plate before it was coated. The color of laminate
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coating a surface of a press plate in nultiple layers with a second

subst ance adapted to provide enhanced resi st anaepDegefiti®radobgon of said
press plate due to interfacing with said first substance; positioning said
press plate adjacent to said stack of |am nate material conprising at |east
said first layer with the coated surface of said press plate in contact
with a first surface of said first layer; and 10 applying said press plate
to said first surface of said first |gyer to thereby transfer a desired
finish of said surface of said press plate to said first surface of said
first layer, wherein the positioning step and the applying step have been

i ter at ed pakseh Qakithd GBbili FREIOHRE @rdsOplaies ¥aS airifidanty difitrent lickhlaininetedesi r ed
durabl e characteristic and the desired finish, and wherein said press plate
has not [pessyed Pathumress @latrs bRoEs thenyere spattkast ten iterations. 37. The durable

| am nate of claim36) wherein sai sitioning step and sai.d appl.ying ste
have been it e?&?@da%%na"leé‘é%‘?e% ﬁ@%&ﬁ&ﬁ@ﬁ“ﬁﬁ‘&te&g&‘ﬁ)ﬂ%ﬁ ﬁ‘één%%sfba’ rsg‘p‘F‘#?n' gg sa?d '
| ani natigs Wi tH 3t De24es), codedMitnlibRodd 12k a641BEIIS § magtdn tfutedeatingd fini sh,

and wherein said press plate has not been rebuffed between said at .|east
one Aundregemndhe Emrwq sk ithsfiamong likergrated Rresp PIate A4ARS EEVSTSIY IR 36,

wherein sgid ﬁgﬁ&iioning step and said applying step have been iterated at
| east seven hundred and sixty tinmes before formng said lamnate with the

desired dur abl@nighge ambiedtive bibodhéhtd dTehdlasdntiedhdve B iesaibeld whier ei n sai d
press plate has not been rebuffed between saigwat lﬁ%ﬁ% seventhun red and
si xty It ePatigupasy, ‘W‘Pib%ifldmt@o"ljéﬁéfﬁﬂ@“}s,m%@gd AN HEFEBI M S hat e of |
cl ai m 36, yWRGHK HadS Bl thdsk Lisiied! iR fart ivithBut @Pirfing FheB Wpirkdnd seppe of HO. The
durabl e | amnate of C|laim 36) wherein said IaT nat forng?d fter said at
| east0 t eninvensiont AerrRFdmgY. i is@osireatedhas R PRACICIRT HEE B7R°RTS eﬁf"o‘_?ﬁ ded by
sai d firsy SUbSHANEEmpMI GhEIRciRiohs det fobth neteisbul RRer kit theWliinebegri t. 41, The
durable lamnate of claim 36, wherein_a particle size og s?ﬁd first
subst ance construed as encompassing all the features of patentable novelty that reside in the present

invention, including all features that would be treated as equivalents thereof by those skilled

the art to which this invention pertains.

15
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is selected to provide a desired durable characteristic to said | am nate.
42. The durable |am nate of claim4l, wherein saphdes@beelgdoparticle size
of said first substance is at |least 35 microns. 43, The durabl e | am nate of
claim 36, wherein said | am nate nade after said at |east ten-iterations
exhibits substantially the same gloss as a | am nate nade using a press

pl ate which has not been coated with said second substance. 44. The durable
| am nate of claim36, wherein said |agnate nade after said at | east ten
iterations has an ASTM 2457 60 degree angle gl oss of greater than 70.

7771 92. 1 9 Decenber, 2003 28 45. A nmethod of making a press plate for
producing a |l am nate, conprisiWgHATELARMEDI3:rst surface of said press
plate with a first substance to provide enhanced resi stance to degradation
of said press plate due to interfacing with a second substance provided to
a first layer) wherein said first substance is adapted not to transfer.an
undesi rabl e 51col oA niethcdaif echaking atdutablgdamioie chmpsshigd | nterfaci ng. 46. The
nmet hod of claim45, wherein said first substance conprises a diboride. 47.
The net hod of asskmbling4Stack gorhpriningco hepstione mgin implegmtadigren whesiin g tehinckness
of said coatin f said first..substance. t r.ovi de i hardpess to
resi st sc@g{e %q%@aﬁr/ ‘Sspé?‘a"’es‘,‘ e"‘t’:‘E)hna(:il aénlf’blgtt%ﬁc%?tgﬂl§¥m%1agg?%g‘?goo%}q% VP m 47,
wher ei n satddeaint desigediasable dhisdacteneie so edid hoknatgr eat er t han 6 nmicrons.

5 positioning a press plate adjacent to said at least one resin impregnated layer with a
surface of said press plate in contact with a first surface of said at least one resin impregnated
layer, wherein said surface of said press plate has been coated with a second substance
adapted to provide enhanced resistance to degradation of said press plate due to interfacing
with said first substance, wherein said second substance has been further adapted not to

10 transfer an undesirable color to said resin impregnated layer when said surface of said press

plate engages said first surface of said at least one resin impregnated layer; and

applying said surface of said press plate coated with said second substance to said first

surface of said resin impregnated layer.

2. The method of claim 1, wherein said first substance is alumina particles of size
35 microns.
3. The method of claim 1, wherein said press plate is applied to said resin

impregnated layer to provide a desired finish to said durable laminate.

4. The method of c¢laim 3, wherein said desired finish is a gloss finish.

5. The method of claim 3, wherein said desired finish is a textured finish.
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49. The nethod of claim45, wherein said first substance conprises
titanium diboride. 50. The nethod of claim45) phesmbersfbgafirst

subst ance conprises a di boride selected fromthe group consisting of

haf ni um di bori de, nol ybdenum di bori de, tantal um di botide, tungsten

di bori de, vanadi um di boride, and zirconiumdiboride. nl92.1 9 Decenber.
2003 29 51. The nethod of claim45, further conprising: inparting a desired
finish to said first surface of said [20ess plate prior to coating said
first surface of said press plate. 52. The nethod of claim45, wherein said
coating step further conprises the step of selecting an anount of said
first substanée toThemgihpt pkdaims, Mbl@infcmti;tg cefuaidl acface S&aidrmasrmmiﬂh of
cIa|m45 [ SRULL 8fteC ting.s

or essi ng. SRR Bt ERGI, TR PEPRLSEE B Rt "D REST o
first sub@phaaaenshelresglmppdgnaeldiameremrrngsmﬂrﬁ;stwtafaﬁhw pr event| ng war pi ng of
said press plate. 54. The nethod of claim45, wherein said second substance
is alumna grit of at |east size 35 mcrons. 55. The netthod of claim 45,
wherein said first layer is a nmelamne resin inpregnated paper |ayer. 56.
The nethod of %l ai rifhaBettiadof leim 3.ovhsreinsé¢oating of said surface of said press plate with

said second substance is adapted to maintain said finish on said press plate after repeated

applications to at least eleven resin impregnated layers having said first substance.

8. The method of claim 1, wherein said press plate is applied to said resin
impregnated layer to transfer a desired characteristic of said surface of said press plate to said _

resin impregnated layer.

9. The method of claim 1, wherein said second substance comprises titanium
diboride.

10. The method of claim 1, wherein said second substance comprises a diboride
selected from the group consisting of hafnium diboride, molybdenum diboride, tantalum -
diboride, tungsten diboride, vanadium diboride, and zirconium diboride.

11.  The method of claim 1, further comprising:

applying heat and pressure to said stack and said press plate to cure said resin

impregnated layer.
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controlling a hardness of said press plate by selecting a pressure and

tenperature under which said press plate is codj pdcerhbe:d2003 9 Decenber,
2003 30 57. The nethod of claim 45, wherein a pressure and tenperature

under which said press plate is coated is controlled to proVide a Vickers
har dness of at |east 2000 to said press plate. 58. The nethod of claim 45,
wherein a desired hardness of said press plate depends in part on a
particle size of said second substancé! 7771921 9 Decenber, 2003 31 59. A
press plate for producing a |lam nate, said press plate conprising: a planar
surface, V\/nerﬁ'n S idﬁFI ar§1ar ,surfacg has been cgated with a first substance
to provide rebtst MEEHG L opkipg fidpgdlglamuagte coPREENE| ate due to interfacing
with a second_substance provided to first .layer, wherein.saidq first

subst ance has’Heeh*& %?gﬁ%ﬁ%?%?festsrp%ﬁ%% agﬁtéﬁﬂ%ﬁ?%‘?‘%&% ey said
first | ayeistsiteto degtditbn oftssid bred plite dhie Sein@rdigWith & sichRCRibhdcd, sai d first

| ayer. 60., The ess gsgte of cl glﬁfT 59 Wniarei,n said press . plate is applied

to a | amiTREr shg A preatia 3pged seipcieditorad st im RFppreventwaming At £3idhi sh of

sai dspressespbRtee to said lamnate. 61. The press plate of claim60, wherein
said desired finish is a gloss finish '

positioning said press plate adjacent to a laminate material comprising at least a first

layer with said surface of said press plate in contact with a first surface of said first layer,
wherein an amount of said second substance is provided to said first layer to at least in part

provide a durable characteristic to said laminate; and

10 applying said press plate to said first surface to provide a desired characteristic to said
first surface. '
13.  The method of claim 12, wherein a characteristic of said surface of said press

plate is transferred to said first surface in said applying step.

14, The method of claim 13, wherein said characteristic of said surface of said

press plate is transferred to said first surface without also transferring an undesirable color

characterisitc of said surface of said press plate.

15.  The method of claim 12, wherein said desired characteristic to be provided to
said first surface is a desired gloss finish.

16.  The method of claim 12, wherein said desired characteristic to be provided to
said first surface is a desired texture finish.
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62. The press plate of claim#60, wherein said desired finish is a textured
finish. 63. The press plate of claim59, whereigpgabfbere2008! ate is

capabl e of producing nore than ten lanminates with a desired finish and a
desired protective characteristic wi thout being rebuffed: 64. The press
plate of claimb59, wherein said first substance conprises a diboride

sel ected fromthe group consisting of_hafniumdiboride, nolybdenum

di boride, tantal um di boride, tungst en?&i bor i de, vanadi um di bori de, and
zirconiumdi boride. 65. The press plate of claim®64, wherein said first
subst ance co i's titani di hori.de. : 9 Decenber, 2003 32 66. The
press plate ofcl :@&n?g",og\ﬁggm?’gl ﬂfgﬁﬁeﬁ%%%tgéﬁéayﬁwsgé?sﬂl IPEEATeSEhce is a
mul til aylwed coating of said first substance) wherein said nmultilayered
coating of said first substance provides a Vickers hardness of at |east
2000 to said press plate. rrnszZ.t /N'"/Ny/ NPT/ Ny/ N /N */ Ny/NL

/I NF\ / N4\ g/ N\ / NY4y/ Nc\/ NN @ Nc\ / N) y-/ N/ NFm / NFm / Nmy-/ N) M/ NN/ N\ -/ Nmy/ NV -/ N
F\/ N\ / N\ / Ny/ N8/ NCOHeNdydBiod of glaind X2, wherein said first substance comprises a diboride.

19, The method of claim 12, wherein said laminate has an ASTM D 2244 color

difference of less than (0.5) AE in comparison to a standard laminate.

20. The method of claim 19, wherein said standard laminate has been made by

applying a press plate to a laminate material, wherein said press plate has not been coated with
said first substance.

21.  The method of claim 12, wherein said coating has been done in multiple layers

to at least in part prevent warping of said press plate.

22.  The method of claim 12, wherein said first layer is an overlay sheet and said

second substance is 35 micron alumina grit.

23.  The method of claim 12, wherein said first substance is a substance capable of

being sputter coated at a higher deposition rate than other substances utilized to provide a

protective coating.

24.  The method of claim 12, wherein said first substance is capable of being coated

on said press plate with a desired bond strength.
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U] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calpa¢&mbesr Zadzal cal ca
U cta] ca]c”alca Ucta s 4yzg 1"Q W "c"t"3())*+[vqe e_] ca] ca] ca] ca] ca
Ul c”a] caU] ca] ca] ca] ca] ca
U] c"al caU] cal] cal] cal] ca] cal] ca] cal] cal] cal] cal] ca] cal] caU] cal] cal] cal] ca++
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[T-V. 4- 64676H6q88888889n9999. y:::{vqk¥a\ We_]ca]]ca]ca]ca] cal]ca]ca]ca]calc
aJ]ca]ca U] c”a] calUlca]ca]ca U] c”a] cal]ca]ca]ca]ca]ca]ca Uc”a]calca]ca
U cralcaUlca:::::;;; <q<=>>>>>>@CHGYG GG JvKKLL
MN&Nz N{ vgl gb]2%ca] [The icthail ebtlain] 24 pheaeospidapdsl batrdajcosthinl .Okidognima] ca] ca) ca
Ul c™a] cgégg]gg} ca] ca] ca] caV]ca] ca] c”a] ca] ca] c”a
ZNN FPPPPPPPPPP$(Q8QLBONQ Q¢ QvQ~-wr | ga\ VA gb] cal] ca] caU] ca] cal] c
aJca U cnal] ca] cal] ca] caU] ca] ca U] c”al] cal] ca] cal] ca] ca] c*aU] cal] ca] ca
U] c”a] cal] ca] ca] ca] ca] cavQy QRRRAAQAAQAY* RZRRRRRRRRRRXS) Sl ST| wr mhc” XSI gb
1] cal] ca] ca] ci calmRlsldeaf eRlnt 82, further comprisin
U] ca] ca] cal] ca] caU] caU] caU] ca] ca] caU] ca ca]gcaU] cal] cal] cal] cal] ca] ca
Ul c*al] caTT? Vit YNGR K 2ot emDaistaicy B rdvids abfuyatiid )] ca] ca

c~al] ca] cal] ca] cal] ca] caU] ca] cal] ca] cal] ca] cal] ca] caU] ca] cal ca] ca
ﬂ c"aﬂ c&‘l'ﬂ%ﬂ“é]t‘]éﬁﬂ%ﬂ’éi] E‘]‘"&f‘éﬂa] cl\a] E:J]aU] ]ca<$RYr ]YYYYYYY]YZZLZJ]Z Joatdcal

27.  The method of claim 12, wherein the thickness of said coating of said first

substance is between 3 and 6 microns,
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Z7) 7>277} 77727777777777Z{ vpke" ZU U] ca] cal] ca] cal] ca] cal] ca] cal] ca] caU] ca] cal]

ca] ca] c"a] caU] ca] cal] ca] cal] ca] cal] ca] cal] ca] C?lﬁg@d,ﬁﬁu opges Ul cal caZZZN [ [

\K]]e*p_{__ ~Baaa<bbbRcccccc%ddd%eHexsni c*XcaJcJc™aJ caJc™aJ cajJ ca] ca
U] cna] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]-ca] ca] ca] ca] ca
]ca U c™a He[ eee5f]fggggggggggh™h/j Xk kkkkl I'1111 mnzt ohc”YTc] ca] ca] ca] ca

U c”a] caU] ca] ca] ca] c™a] ca] c*a] ca] ca] ca] ca] cha]c”™a] ca] ca] ca] ca

U c”a] ca] cal] ca] ca] ca] ca] cta] calca  ,,

nnoqCqgFqPgaqdgxqqrcrrrr$s&si tt uwuuuvLvvv) w2wOn-ww~yt oj c*Yc] ca] ca] ca

U]l c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca

Ul c”a] ca] ca] _Ca]ﬁ?]niﬂ W}%m yyzPzZzzzF{u{{{{{{/|]| ?}L}~e~~~
] X vgl gb] X] ca] ca] ca] ca] caJ ca] caJ’ca] ca] ca] ca] ca] ca] ca]ca] ca
Ul c”a] ca] ca] cadicalom)d alrddin if alrfed Gadk Githaed £ 3:63] Gl hiad U lip day t mhe” Y1 gb

] X] ca] ] ca] ca] ca] ca

U c”a] caﬁﬁSt:sb]et;‘fdias bieogroadadafithed rofat}mma@ enpwn ptafichivbstpas]te a]mi]e@a

Lot (vl GBS B SHbE ety ‘F e At et ca

U] c"a] caldpurad m}ma}}mg}wa}rw diceafe aiessa;} ata whech has been coated

IF78JUf i 0 d Z
U c’a] Ca\éﬁ%\f C;S]"u%a a%!agf TB n]vf’aLfca caed es1 anc to cﬁegrafahon of said press
U] c™a] ca]ptad dla:]to ajterfilcng|voth| sad|fest 'skhsdéhce, wherem sa1d lammate is at least the eleventh
cTw e kf a\ cal cal calca ca cal cal calcal calca
0 ohal calpinfie st SR HERPS R TR BRI R GRIR SRig R Phaah Rl o
LO xsnhc\ dkesth Vnjirdt€tas substantially the same protective characteristic and the same desired

chal] ca cal calc al cal,ca] ca] ca] ca] ca] ca] ca] ca] ca
0 oA8) CauPERpE A ped R RS ER Rl B R Gkome 1h: LO} xenhcy kT a1 v]] U] ca
U] c’\a] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
Ul c”a] caU] ca] ca] ca] ca] ] ca] ca] ca] cai ~seWB<y710%X& ()- 10@@

29 The laminate of claim 28, wherein said laminate is at least the one hundred and

sixty first laminate formed using said press plate prior to rebuffing of said press plate.

30. The laminate of claim 28, wherein said laminate is at least the seven hundred

and sixty first laminate formed using said press plate prior to rebuffing of said press plate.

31. The laminate of claim 28, wherein said second substance has been further

adapted not to transfer an undesired color to said first sheet.

32. The laminate of claim 28, wherein said predetermined amount of said first

substance has been selected to provide a desired wear resistance to said laminate.

33.  The laminate of claim 28, wherein a size of particles of said first substance is -

selected to provide a desired strength to said laminate.
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35. The Ia.mixiate of claim 28, wherein a size of particles of said first substance is

selected to provide a desired abrasion resistance to said laminate.
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providing a desired amount of a first substance to a first layer of a stack of laminate

material to at least in part provide said durable characteristic to said laminate;

coating a surface of a press plate in multiple layers with a second substance adapted to

5 provide enhanced resistance to degradation of said press plate due to interfacing with said first
substance;
positioning said press plate adjacent to said stack of laminate material comprising at
least said first layer with the coated surface of said press plate in contact with a first surface of
said first layer; and
10

applying said press plate to said first surface of said first layer to thereby transfera
desired finish of said surface of said press plate to said first surface of said first layer, wherein
the positioning step and the applying step have been iterated at least ten times before forming
said laminate with the desired durable characteristic and the desired finish, and wherein said

press plate has not been rebuffed between said at least ten iterations.

37.  The durable laminate of claim 36, wherein said positioning step and said

applying step have been iterated at least one hundred and sixty times before forming said
laminate with the desired durable characteristic and the desired finish, and wherein said press

plate has not been rebuffed between said at least one hundred and sixty iterations.

38.  The durable lJaminate of claim 36, wherein said positioning step and said

applying step have been iterated at least seven hundred and sixty times before forming said
laminate with the desired durable characteristic and the desired finish, and wherein said press

plate has not been rebuffed between said at least seven hundred and sixty iterations.
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ten iterations has an ASTM 2457 60 degree angle gloss of greater than 70.
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49.  The method of claim 45, wherein said first substance comprises titanum
diboride.

50.  The method of claim 45, wherein said first substance comprises a diboride
selected from the group consisting of hafnium dibdn'de, molybdenum diboride, tantalum

dibornide, tungsten diboride, vanadium diboride, and zrconium dibonide.
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54, The method of claim 45, wherein said second substance is alumina grit of at

least size 35 microns.

55.  The method of claim 45, wherein said first layer is a melamine resin

impregnated paper layer.

56.  The method of claim 45, further comprising:

controlling a hardness of said press plate by selecting a pressure and temperature under

whmh said press plate is coated.
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material of said laminate to transfer a desired finish of said press plate to said laminate.

61.  The press plate of claim 60, wherein said desired finish is a gloss finish.
62.  The press plate of claim 60, wherein said desired finish is a textured finish.

63.  The press plate of claim 59, wherein said press plate is capable of producing
more than ten laminates with a desired finish and a desired protective characteristic without

being rebuffed.

64.  The press plate of claim 59, wherein said first substance comprises a diboride
selected from the group consisting of hafnium diboride, molybdenum diboride, tantalum

diboride, tungsten diboride, vanadium diboride, and zirconium diboride.

65.  The press plate of claim 64, wherein said first substance comprises titanium
diboride.
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32
66.  The press plate of claim 59, wherein said coating on said planar surface is a

multilayered coating of said first substance, wherein said multilayered coating of said first
substance provides a Vickers hardness of at least 2000 to said press plate.
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