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T. OLLVER BACKGROUND OF THE INVENTION 1. - Field of the Invention This

i nvention relates to coated, abrasion rdsistant press plates used in making
abrasi on resistant decorative | am nate, to the coating of press plates and
to the making of lamnate with these press plates. Git, e.g., alumna.
particles, on the pressing surface of abrasion resistant decorative

| am nate can scratch press plates and reduce the visual quality of |am nate
thereafter made with the press plate. Press plates of this invention are
particularly useful in making abrasion resistant high gl oss decorative

| am nate. 2. Description of the Related Art In the manufacture of
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surface to lamnate. A textured surface inparts a textured surface to

| am nat e. ss pl {) with even m croscopic
di sconti nui Fﬁ@.@%‘sng mn a&ﬁ%’@ﬁ”ﬁﬁé%ﬁ@%\ﬂ? BNgﬁ gh gl oss polished press
pl ate can be determ ned by view ng reerct ed images on its surface and
scrutinizing the refl ected | pAQKGHR NTFIQNCi es. Git on the
surface of |anminate causes mcro scratching of stainless steel press plates
normal Iy used in_the manufacture of decorative |am nate, thus destroying

the mcro finistEield of e loverfions| ate. Press plates can al so be scratched by
press pl ate handl i ng equi pnent and by debris from pressing equi pment or
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about 230- abrasion resistant decorative lammate to the coating © press plates and to the ma ng
of laminate with these press plates. Grit, e.g., alumina particles, on the pressing
surface of abrasion resistant decorative laminate can scratch press plates and reduce
the visual quality of laminate thereafter made with the press plate. Press plates of this

invention are particularly useful in. making abrasion resistant high gloss decorative
laminate.

2.  Description of the Related Art

In the manufacture of decorative laminate, layers of resin impregnated paper are
pressed against press plates under conditions of temperature and pressure to cure the
resin and bond the layers together. A high gloss press plate imparts a high gloss
surface to laminate. A textured surface imparts a textured surface to laminate. These
press plates are extremely uniform, with even microscopic discontinuities being
minimized. The quality of a high gioss polished press plate can be determined by
viewing reflected images on its surface and scrutinizing the reflected images for optical
discrepancies. Grit on the surface of laminate causes micro scratching of stainiess
steel press plétes normally used in the manufacture of decorative laminate, thus
destroying the micro finish of the press plate. Press plates can also 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-
310°F (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 temperatures and cooling to room
temperature results in substantial expansion and contraction of the laminate and of the



310F (110-155C) and pressures of about 300-2000 psi (20- 136 bar) and

pr.ef erably about 750-1500 psi (51-102 bar). Heati ng tpothese—tenperatuhes
and cooling to roomtenperature results in substantlolﬂ'ﬂﬁpﬂ'fET S BEEN
contraction of the lanminate and of the 2 2 press pl dte. ERPBIAGEEn and
contraction of the lanm nate and press plate will not bé the sane, Tresutting
in the novenent of grit on the pressing surface of |amnate across the.
press plate. It is disclosed in National Electrical Manufacturers

Associ ati on (NEMA) Standards Publication No. LD 3, that gloss finish

‘l.am hate has a gl oss of 70-100+. Hi gh gloss textured finish lamnate is

di scl osed as having a gloss of 21-40. Black glass with a gloss of 94[err]1l
measured at an angle of 60 degrees, is disclosed as the NEMA Standard
3.2.2, for calibrating a gloss neter for 60 degree angle gl oss
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i nparts vi i § rface defects to high gloss surfaces of |am nate and
reduce gloss level. Git on the decorative surface of lamnate inparts
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60 microns. (Lane et. al. U S. Patent 3 798 111)
Even discontinuities in high gloss press plates that can only be seen with a microscope
can impart visible surface defects to a high gioss surface of laminate. Any scratching of
high gloss press plates imparts visible surface defects to high gloss surfaces of
laminate and reduce gloss level.

Grit on the decorative surface of laminate imparts abrasion resistance, a commercially
desirable characteristic of laminate. Particles of alumina are commonly used as grit in
making decorative laminate. The Vickers hardness of alumina is disclosed in
"Tribology: Friction and wear of Engineering Materials”, I. M. Hutchings, CRC Press,
1992, to be 1800 to 2000. A useful range of particle sizes is about 10 to about 75
microns. Grit of about 25-60 microns is preferred. Optimum abrasion resistance is

obtained in the particle size range of about 40 to 60 microns. (Lane et. al. U.S. Patent
3,798,111)

Alumina having a maximum particle size of 9 microns is disclosed as being effective for
imparting a wear resistant surface to glossy decorative laminate. Wear resistance is
defined as the resistance of a giossy laminate to loss of gloss when the surface of
laminate is exposed to the abrasive effects of sliding objects. It is acknowledged that
the resulting laminate does not meet NEMA LD 3.01 requirements to be considered as
abrasion resistant. However, it is disclosed that glossy press plates are not scratched

substantially if the grit particle size is maintained at less than 9 mtcrons (Lex et. al.
U.S. Patent 4,971,855)

The use of a 410 stainless steel press plate hardened by nitriding is disclosed for
making high gloss decorative laminate. After pressing 100 sheets of high gloss
laminate with 6 micron and 15 micron grit, the gloss of the pressed laminate remained
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Al um na having a maxi num particle size of 9 mcrons is disclosed as being
ef.fective for inparting a wear resistant surface to gl ossy decorative

| am nate. Wear resistance is defined as the resistance of a glossy |am nate
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press plate had about 500 scratches per square centimeter. The Vickers hardness of
titanium nitride is disclosed in "Tribology: Friction and wear of Engineering Materials”, 1.
M. Hutchings, CRC Press, 1992, to be 1200 to 2000.

The control press plate and the press plate on which the titanium nitride was coated
were cut from the same stainless steel pressing plate. The scratches was visible under
a light microscope at 40X magnification. Titanium nitride was coated onto 410 stainless
steel high gloss press plates in a magnetron sputter coating system. The use of a

' magnetron sputter coating system for applying a titaniumn nitride coating is disclosed in
"Multi-Cathode Unbalanced Magnetron Sputtering Systems,” Sproul, Surface and
coating Technology, 49 (1991). The use of a magnetron sputter coating system for
cleaning the surface that is to be coated is disclosed in "A New Sputter Cleaning
System For Metallic Substrates,” Schiller et. al., Thin Solid Films, 33 (1976).

Additionaily, 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 (s’
considered as an acceptable color match to the standard. The ASTM D 2244 color
difference between a standard and laminate pressed with the titanium nitride coated
press plate was greater than (0.5) AE. The titanium nitride coated press plate and



avai l abl e commercially from Mead Corporation) has been pressed with high
gl:-oss press plates coated with titaniumnitride. After ten pressings, the
titaniumnitride coated press plates had about 15 scratches per square
centimeter. A control 410 stainless steel press plate had about 500
s¢ratches per square centineter. The Vickers hardness of titaniumnitride
I's disclosed in "Tribology: Friction and wear of Engineering Materials!”, I.
M Hutchi ngs, CRC Press, 1992, to be 1200 to 2000. The control press plate
and the press plate on which the titaniumnitride was coated were cut from
the sane stainless steel pressing plate. The scratches was visible under a
|l i ght m croscope at 40X nmagnification. Titaniumnitride was coated onto 410
stainless steel high gloss press plates in a nagnetron sputter coating
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Lani nat e pr 8eddas Bitiaiso substantially higher than other carbides or nitndes. Titan ibonde
is also particularly noted for its high density, e.g., 88% of theoretical density, a low
resistivity of 30 micro-ohms 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., U.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 Sputtered
Coatings” Thomton, Journal of Vacuum Science Technology, Volume 11, Number 4,
(July/August 1974) and “Sputtering” Thornton et al., Metals Handbook, Ninth Edition,
American Society for Metals, Metals Park, Ohio, 44073, Volume 5, pp 412-416, (1982).

There is a need for a hard coating on a press plates, continuous belt, and other
pressing surfaces that imparts a color to laminate having an ASTM D 2244 color
difference in 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 25 microns. There is a particular need for a
pressing surface that is not scratched when used in pressing high gloss laminate with
an ASTM 2457 60 degree angle gloss of greater than 70, when the surface of the
laminate is coated with 25-60 micron alumina particles.



the control press plate had an ASTM D 2244 col or difference when conpared
wi.th the standard of |less than (0.5)[err]E. Iron-based cutting tools have
been sputter coated with 2-6 microns of titaniumdiboride. The sputtering
is carried out in an argon or krypton b®&m of ions accelerated to 1300-
1800 volts as a broad-beamion source. A titaniumdiboride target is
arranged as a cathode. The tool is heated to about 200[err] C(392[err]F).
Sputtering is done under a vacuum of about 4-6 mlli-Torr. Titanium

di boride has an extrenely high Vickers micro- hardness value, typically
about 3600, which is not only considerably higher than other borides but
al so substantially higher than other carbides or nitrides. Titanium

di boride is also particularly noted for its high density, e.g., 88% of

t heoretical density, a Iom1resistivitg of _30 m cro-ohnms centineters, a high
strength of about 40,000 psi, ermal expansi on whi ch
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pressing surface that is not scratched when used in pressing high gl oss
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the surfacengfe LRfickers 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 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 controlled 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 on a
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
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 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 that a layer of



| am nate is coated with 25-60 m cron alum na particles. 5 SUWARY OF THE
| NVENTI ON It has now been di scovered that the color, gloss and surface
appearance of |am nate nade with pressing surfaces coated with diborides
selected fromthe group consisting of ha nium diboride, nolybdenum
di‘boride, tantalum di boride, titaniumdiboride, tungsten diboride, vanadi um
di boride, or zirconiumdi boride or m xtures thereof are substantially the
same as the color and gloss of lamnate made with the pressing surfaces
before the coating is applied. The preferred diborides for coating |am nate
pressing surfaces are titaniumdi boride or zirconiumdiboride. The nost
preferred diboride for coating | am nate pressing surfaces is titanium

di boride. It is believed that titaniumdiboride is nore commonly used
commercially for coating surfaces than other nenbers of the diborides of
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ASTM D 2457 80 degree arigle gloss of about 100 to laminate Before being coated with
titanium diboride. The ASTM D 2244 color difference between a standard and laminate
pressed with the titanium diboride coated press plates shown on Table 1 was less than
(0.5) AE. Gloss and color differences on Table 1, are averages of measurements made

on 10 laminates.

Table 1
Press Plate ASTM Gloss @ 80° ASTM Color Difference. AE
3000-1 101 0.20 -
3000-2 100 0.25
6000-1 101 0.35
6000-2 103 0.40
6000-3 102 : 0.30
6000-4 102 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
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 commercially 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 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



determ ned by di anond scratching bond testing is believed sufficient.
Di_.bori de coatings of greater than 6 m crons can have | ower bond strengths
due to stresses produced during coating. Bonding of the diboride coating of
this invention to the pressing surface i7s enhanced by thoroughly cl eaning
t he pressing surface before introducing the pressing surface into a
magnetron sputter coating system Bonding is further enhanced by etching
the pressing surface with the nagnetron sputter coating systemprior to
applying the titaniumdi boride coating. C eaning, anodic etching, cathodic
etching and etching with radio frequency (RF) can be acconplished by

nmet hods known to those skilled in the use of a magnetron sputter coating
system It has been discovered that a | ayer of 6 titanium applied
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- finished for inparting an ASTM D 2457 60 degree angle gl oss of about 100 to
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sheet of black, high gloss laminate pressed with Press Plate 3000-2 had an ASTM D
2244 color difference in comparison to a standard of about (0. 15) AE.

The first sheet of black laminate pressed with the control press plate had an ASTM D
2457 60 degree angle gloss of about 100 to laminate. The 760th sheet of black
laminate pressed with the control press plate had an ASTM D 2457, 60 degree angle
gloss of less than 70. The control press plate imparted a 60 degree angle gloss of less
than 90 to black laminate after it had pressed about 160 sheets. It is believed that

laminate with a 60 degree angle gloss 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 Iammate and none
have been found. The control press plate is heawly scratched.

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 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 press plates are coated with the diborides of this invention

and the power (amperes and volts) used in coating the diborides of this invention on
press plates.



Tabl e -1 d oss and Color Differences Press Plate ASTM G oss [err]

6Q] err] ASTM Col or Difference [err]E 3000-1 101

0. 20 3000-2 100 0. 25 6000-1

101 0. 35 6000-2 8 103

0.40 6000-3 102 - 0.30 6000-4

102 0. 40 6000-5 103 .
0. 45 6000-6 101 0.45 Additionally,
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i nches al oagd @86°F(138°GNd Rebss/ Plate 130063 ahdtie chmtrol mesgapla@ Were Rubfrompe at e

magnet Sﬁs*%“ﬁég-?ﬁ%‘%%*?ffﬂg*?%%*'e%&?@*é??‘%* B e AL

in 17 scang’, 5&%?%‘?@’%%&9%3@6# 2 65??“0&1@ t?);llaW"F«EFni#Jggﬁﬁ%%i 5@0\3@%“?3@”_
control press plate measure about twelve inches along each side. Press Plate 3000-3
was coated with about six microns of titanium diboride in a magnetron sputter coating

system. The titanium diboride coating was applied in 20 scans, applying about 3000
angstroms of titaniur_n 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, high gloss laminate préssed 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 press plate had an ASTM D 2457, 60 degree angle gioss of
about 8. This 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
under radio frequency conditions in a planar magnetron sputter coating system. These
press plates were then coated with titanium diboride in the rﬁagnetron sputter coating
system under the following averaged conditions.

Cleaning
» chemical cleaning wipe with ethanol, trichloroethane and acetone
* physical cleaning 5 minute nitrogen gas blow over press plate



The other was used as a control. The first sheet of black, high gloss
| am nate with 35 m cron average particle size alumna particles on its

pressing surface pressed with the control press pl; 244
color difference in conparison to a starglard of ab¢dHi3 SHEE) MAS BER fi r st
sheet of black, high gloss |amnate pressed with Pfess FRERLACBD00-2 had an

ASTM D 2244 coI or difference in conparison to a stamdard—of—about—(06. 15)
[err]E. The first sheet of black |aninate pressed with the control press
pl ate had an ASTM D 2457 60 degree angle gl oss of about 100 to |am nate.
The 760th sheet of black |am nate pressed with the control press plate had
an ASTM D 2457, 60 degree angle gloss of less than 70. The control press
plate inparted a 60 degree angle gloss of |less than 90 to bl ack | am nate
after it had pressed about 160 sheets. It is believed that lamnate with a
60 degree BHaghe 2 diano0 i s not commercially acceptable as a
hi gh gl oss. | ggn-gdmmThese 760 sheets of black |amjonate pressed with Press
Pl ate 3000; 2. ) ree angl e of about 100. Press
Pl ate 3000°2 rﬂé&xr@%ﬁéﬁ%@% 5705 pgg% croscope ?{) 4écr atches after
pressing thed®lor60 sheets of black |aninate and Bne have been found. The
control pressnikatia. (nsAkgasth))y scratched. No di foSl(én):es wer e observed in
the surfacg gppearance of [aninate pressed with t Press Pl ates shown on
Tabl e 1 ang control DI €SS Ia es_ Tltanl um di boride was coated onto the

hi gh gl oss-p#les By ' n sputter coating system under a nunber
of conditi onsgalstmechuml Y] beI [ eved that a coatingargonat |east 3 mcrons is
necessary forln?.ﬁrﬁl_ﬁgl(é}g/.%,%@’(&a i@@gness of at q|zsft 2000 and that
adhesi on decr es at coating t esses of 6 nicrons or greater. .

Har dness and B&¥Esi on can be controlled, as know to those skilled in the
art, by the pnésguine(mAdsat emder at ure under whi ch83(83s plates are coated
with the disbgev des of this invention and the powes (anperes and volts) used

in coati ngManentlon on press pl ates.

Press Plate : Scan Rate | Scans | Thickness | Adhesion | Hardness
A/scan microns kgf kgf
3000-1 3000 14 4.2 1.7 2280
3000-2 3000 17 5.1 2.1 2830
3000-3 3000 20 5.5 2.0 2700
6000-1 6000 6 3.7 1.8 1940
6000-2 6000 6 3.7 1.8 2160
6000-3 6000 7 4.4 1.8 2250
6000-4 6000 7 4.3 2.0 2190
6000-5 6000 10 6 2.2 2880
6000-6 6000 10 6 2.0 2850

1 micron = 10,000 A units

Three high gloss press plates, measuring 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 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
averaged conditions. These press plates were chemically cleaned before they were

This Sheet Has Been Replac

[T




8 A textured press plate coated with titaniun1d|Egﬁﬁgg-ﬁe+e+naiLﬂr "Press
Pl.at e 3000-3", and a control press plate been us bﬁa'HA§§EENg of
greater than 450 sheets of high pressure, black,]text RERHACED natd with 35
m cron average particle size alumna patQicles on its pressrmg—su+f ace.
This | am nate was pressed at about 1000 psi (68 bar) and 280[err]F
(138[err]C). Press Plate 3000-3 and the control press plate were cut froma
textured, 630 stainless steel press plate that had been finished for

i nparting an ASTM D 2457 60 degree angle gl oss of about 10 to | am nate.
Press Pl ate 3000-3 and the control press plate neasure about twel ve inches
al ong each side. Press Plate 3000-3 was coated with about six mcrons of
titani umdiboride in a magnetron sputter coating system The titanium

di boride coating was applied in 20 scans, applying about 3000 angstrons of
titani um dplaced dtodbe sputier. comting fsystem. sﬂibettembetauure dfl these ptesstpiates during

| ami nate pegpsRtand tdatingevaabdR300PEAA9AL AL Thékrlprass platdd Bid2rctdv4rp! A fthis
dlfference rison to a standard of about (0.22) [err]E. Black, high
gl oss Ian1ﬁé?%¥§ﬁggsed mnth Press Pl ate 3000-3 had an ASTM D 2244 col or

di f f er ence 4R g pRGecRiof about (0.08) [err]E. The first

sheet of thi Schbh&@é{ cleamnlgate presS\mée\wutmethbﬁolcmhro@daetﬁéman@laaétenaad an
ASTM D 245; G0 ta-o afes I Tpe 45 -shee of this

bl ack | amf
degree angle std's‘%d'ﬁ‘f“ about 8. Th| S bI ack I ami na@@%‘r eswﬂm t Rr@Pess Pl at e
3000- 3 had *arin ASThate (83 Tintte) skesgy speedngl e gl 0ss 3¢1.6pbOB(7.89. N{7.6)

di fferences vpaq-@n.observed in the surface appeara

é@gat IRy

with the Press

Table 1 and

nd a control
3 were cl eaned and

press

e of

m nat

%I-«ér?%ét (’znwsl‘)eszsgp45t es on

ressed

. number of scans 1 1 5
Titanium Coating Conditions (Press Plates 3-1 3-2 3-3)

* gas medium argon argon argdn
* in./ minute (cm./ minute) scan speed 3(7.8) 3(7.6) 3(7.6)
* mTorr 1.6 12 2.7

*  mA/sq. in. (mA/sq. cm.) 70(11) 70(11) 70(11)
* kV 52 52 43

* number of Ti scans 1 1 1
Titanium Diboride Coating Conditions (Press Plates 3-1. 3-2. 3-3)

* gas medium argon argon  argon
* inJ/ minute (cm./ minute) scan speed 3(7.6) 3(7.6) 3(7.6)
* mTorr 1.6 1.2 2.7

*  mA/sq. in. (MA/sq. cm.) 71(11)  75(12) 70(11)
« kV .52 .60 .50

* number of TiB, scans 8 12 18

* deposition rate (A/scan) 4125 5500 3000
Properties of TiB2/Ti Coating (Press Plates 3-1 3-2 3-3)

» thickness (microns) 3.3 6.6 5.4

» adhesion (kgf) . 1.2* bl

* hardness (kgf) 2000 2500 -

o

TiB2/Ti coating separated from Press Plates 3-1 and 3-2 during the pressing of

laminate.

The hardness and adhesion of Press Plate 3-3 has not been measured. Hardness

and adhesion testing destroys the surface of a press plate.

Press Plate 3-3 has been used in the pressing of greater than 1200 sheets of high

i




under radio frequency conditions in a planar magnetron sputter coating
system These press plates were then coated with titaniumdi boride in the
magnetron sputter coating systemunder the follow ng averaged conditions.

Cl eaning [err] chem cal cleaning . YW pe with ethanol, trichloroethane
and acetone [err] physical cleaning 5 mnute nitrogen gas bl ow over
press plate = 9 Radio Frequency Etching Conditions [err] gas nedi um

argon [err] in./ mnute (cm/ mnute) scan speed 1(2.54) [err] mlorr
10 [err] mAsqg. in. (mMA/sq. cm) 3.5(.54) [err] kV

.75 Titanium Di boride Coating Conditions [err] gas nedium :

argon [err] in./ mnute (cm/ mnute) scan speed 1(2.54) [err] mlorr
7 [err] mAdsq. in. (mMA/sg. cm) 83(13) [err] kV

.3 Coating Conditions and Properties Press Plate Scan Rate Scans

Thi ckness RiesBERoRlacka higheglossylaminate with 35 miarpm ravesage particigf size alumina

3000- 1 particl@dan their pidssing surfzted. Press Platéds 3-3 wasAiéled ¥l0sctatches after

3000 1;;ressing thése11200 shegtslof Iaminatg%%% 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.

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 plates. -

A zirconium diboride coated high gloss press plate of this invention has been used in
the pressing of 10 shests of black, high gloss laminate with 35 micron average particle
size alumina particles on its pressing surface. This laminate was pressed at about
1000 psi (68 bar) and 280°F (138°C). A commercially available overlay sheet with 35
micron alumina grit (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 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 zirconium diboride coating was applied in 15
scans, applying about 4,000 angstroms of zirconium diboride .per scan in a planar
magnetron sputter coating system under. the following averaged conditions.

Cleaning

* chemical cleaning wipe with ethanol, trichloroethane and acetone

* physical cleaning 5 minute nitrogen gas blow over press plate



3000- 3 3000 20 5.5 2.0 2700 6000-1

6000 6 3.7 1.8 1940 6000-2 6000 6
3.7 1.8 2160 8000-3 6000 7 4.4 1.8
2250 6000-4 6000 7 1123 2.0 2190 6000-5
6000 10 6 2.2 2880 6000-6 6000 10
6 2.0 2850 1 micron = 10,000 A units Three high gl oss press

pl ates, neasuring about four feet by eight feet, of this invention have
been nade. 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
pl anar magnetron di scharge conditions. Press Plates 3-1, 3-1, and 3-3 were
anodical ly etched and then coated with titaniumand titaniumdiboride in a

pl anar = : /St em under the foll ow ng averaged
condi tions utgﬁess pl at es were cheni cal | y ned before they were
10 pl aced |ﬁto the utter coating system The erature of these press
pl ates duri W@WEHWB‘%WH’%&FFH@%& about SOOE@r )F(149C). These press

pl ates did nﬂtonwarp at this tenperature Ceaningo(Press Plates 3-1, 3-2,

and 3-3) .[eﬁ-m]/s Wg ngani ng W pe hano tri chl or oet hane
and acet one Qnodl c Et ch| ng ndi tions (Pr ess\,\?’I gég)t 3-2.
3-3) [err 5 medi um argon ar gon ar gon
[err] in AIIn_RIDOFIGE C idioms speed 3(7.6) 3(7.6) 3(7.6)

* gas medium argon

* in./ minute (cm./ minute) scan speed 1(2.54)

 mTorr 7 _

*  mA/sq. in. (MA/sq. cm.) 56(9)

* kv : 4

Black, lammate has been pressed wnth press plates, measuring six inches by six inches
(15 24 cm X 15.24 cm), coated with titanium 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.

Table 4
Pr ium Nitri P .
control #8 TIN#8 control #9  TIN #9
ASTM Gloss @ 60° 100 85 - 100 95
ASTM Color Difference, AE 0.30 0.75 0.35 0.90

The gloss of the laminate pressed with the titatnium nitride coated press plate was lower
than the gloss of laminate pressed with the control press plate. The color of the
laminate pressed with the titanium nitride coated press plate was significantly different
from the color of the laminate pressed with the uncoated control press plate. The

titanium nitride coated press plates and laminate pressed with the titanium nitride press
plates had a bronze appearance.

Black, laminate has been pressed with press plates, rheasuring six inches by six inches
(15.24 cm X 15.24 cm), coated with niobium nitride in a magnetron sputter coating

system. The test results shown on Table 4 are the average resuits of pressing five
sheets of laminate with each press plate.



[err] mTorr 25 24 10 [err]

mysq. in. (MAV/sgq. cm) 4.6(.72) 2.9(.45) 2.9(.45) [err]
kV .24 .23 .24 [err]
nunmber of scans 13 1 1 5 Titanium
Coati ng Conditions (Press Plates 3-1 3- 2. 3-3) * gas nedium

ar gon ar gon argon [err] in./ mnute (cm/ mnute) scan speed
3(7.6) 3(7.6) 3(7.6) [err] mTorr

1.6 1.2 2.7 [err] mA/sqg. in. (mMA/sqg. cm)

70(11) 70(11) 70(11) [err] kV

.52 .52 .43 [err] nunber of Ti scans 1

1 1 Titanium Di boride Coatr ng Conditions (Press Plates 3-1. 3-2.
3-3) [err] gas medium argon argon argon
[err] in./ mnute (cm/ mnute) scan sgeed 3(7. 6) 3(7.6)

3(7.6) [err] mlorr

2.7 [err] mA/sq..in. itri tsE1Ra
70(11) [er \i in control .B.S.@.Llﬂl). .52

.50 [err] err scans 8

18 [err] |<5¥°6§r@ (Alscan) 108 1024125 550d9" 3000
Properti esASTWQPeDﬂefqnceCéﬁt ing O9%®ss Plates ®&68 3-2 0.853.3)
[err] thickness (mcrons) 3.3 6.6 5.4

% g; H ﬁg?g %on K ff)laminate pressed with niobium nitride cogﬁ%press Eg%%)gcvas lowerf:@an

[err] Ti B[ tergless otisminatg mrepsadawithi the prassrriste tefarecit wasicaater-3 The Ralor
the pressi pgnifdtelpredsed! with theenibSitNaBRlesdataiIPRes @lated was signifiantly difetedtas
not been ”ﬁ&éx%:%%at&‘ﬁfé%‘%@é%mﬁ'bﬁ’eésdﬂ&%'s%référgstﬁé&‘&efkeééété’d s the surface of a

press plate.

Black, laminate has been pressed with press plates, measuring six inches by six inches
(15.24 cm X 15.24 cm), coated with diamond like coating in a magnetron sputter
coating system. The laminate stuck to the diamond like coated press plate and was
destroyed when it was separated.

While the illustrative embodiments of the invention have been described with
particularity, it will be understood that various other 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 hereto be limited to the examples and descriptions set forth herein 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 be treated as
equivalents thereof by those skilled the art to which this invention pertains.



Press Plate 3-3 has been used in the pressing of greater than 1200 sheets
of high pressure, black, high gloss lamnate with 35 m cron average
particle size alumina particles on their pressing surfaces. Press Pl ates
3-3 was viewed for scratches after presgihng these 1200 sheets of |am nate
~and no . The titaniumdi boride coating on Press Pl ates
3-1 angmumm3mmmﬁmrromthe stai nl ess steel substrate after pressing
| ess thdn Ff0Otshtets of |aminate. A zirconiumdiboride coated high gl oss
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. This |am nate
had an ASTM D 2244 col or difference in conparison to a standard of about
(0.26) AE WERCBAIMISTM D 2457, 60 degree angle gl oss of about 100. No
di fferences were observed in the surface appearance of |am nate pressed
with the zjrcomu t RY S@dde0lfoP! SB8uBhat @8corAtive I lafrihate) diohor fedin
coated hi g?f gl %s%ﬁggsﬁ%ﬁgg Qgﬁt hi s in@%ntio% hass een used in the
pressing of 10! natgd PBPefc Rat RIEFFINg YLECHAPRELSN th 35 nicron ayerage
particle size aaphnax pafacectaated witht dibpridess isalpctag fradetheraran Sﬂ‘l‘ﬂ%ﬂ’\? S
pressed at _aboUkar diSdrided nditidentil AHoR tbitalurseoride, au;nm ;gudnsde,
avai | abl e overl gy _sheet. W cr eYRAENLOF S
t he pressing su#gﬁt?"o#'b?rﬁ%e' |Vgn?ﬁ‘gweﬁggﬁ%@@a%@“mgﬂ%ﬁggﬁrVe"@“' og Wiass t
press plate af tiora planasmagnelgndputteeceating syrtemdod VickRisHRgrdness, of at e
zi rconi um di bor pggg.press plate was cut froma high gloss, 410 stainless
steel presg plaje hayi 1 u}% d isHoafROwiti? diborides
i mparting 2 60 ée%%l erpg%%ﬁ?lgg éﬁgésglse%é%fggré(;gt leﬂ,?ge Pg%,&nalte -QAD gr?sai[ ast
plates measuri nift ARANATTRGRAIONFAVEST SPRKiNG SYRAMSIOR VIRPE pafdness af @&h'e
press plate. One_was coated wth about five m crons of zirconium diboride
in a planar mag%%q -on sputter coating system This press plate was

3. A planar pressing surface of claim 1, wherein the surface is coated with diborides

selected from the group consisting of titanium diboride or zirconium diboride or
mixtures thereof.

4, A planar pressing surface of claim 1, wherein the surface is coated with titanium
diboride. '

5. A planar pressing surface of claim 1, wherein the surface is first coated with
titanium in a planar magnetron sputter coating system and then with diborides.

8. A pressing surface of claim 1, wherein the diboride coating has a thickness of at

least 3 microns.

. 7. A planar pressing surface of claim 1, wherein the diboride coating has a
thickness of not more than 6 microns.

8. A press plate having planar pressing surfaces for producing decorative laminate
from resin impregnated paper, said press plate comprising:
planar surfaces coated with titanium diboride in a planar magnetron sputter
coating system to a Vickers hardness of at least 2000.

9. A pressing surface of claim 8, wherein the planar surfaces are coated with
titanium diboride in a planar magnetron sputter coating system to a Vickers
hardness of at least 2200. _ _

10. A press plate of claim 8, wherein the planar surfaces are first coated with
titanium in a planar magnetron sputter coating system and then with titanium
diboride. '

11. A press plate of claim 8, wherein the titanium diboride coating has a thickness of
at least 3 microns.

12. A press plate of claim 8, wherein the titanium diboride coating has a thickness of
not more than 6 microns. '



et ched under radi o frequency conditions for about 15 m nutes before the
titanl lm g was applied. A 6 mcron zirconium diboride
coat i n Jm"”" 5 scans, applying about 4,000 angstrons of

zi rconi um 8| bori'e per scan in a pl anar 1gagnetron sputter coating system

under the followi ng averaged conditions. Ceaning [err] chemnical cleaning
w pe with ethanol, trichloroethane and acetone [err] physi cal

cl eanl
go mdnut e 13, E r@Gﬁl&tmﬁﬁohhﬁkih@‘aemawr@@ssﬁh@serface fo? pRadlicing-degsprative,! : "@%]Png
nditions [er argon [err
in./ mnute J{#? %Hsctg%pager 3ompr|smg1gn r? Lerr] mror r
10 [err] myv sqmpaﬁmg(%#e%@d finighon a planar pressing surfac

8.5(.54) [err] kV
. 75 Zi r coni umrgindeingceontaminantg. floanthet planar $wfack: gad nedi um

naifo
?r ?gpr ][ em sl Q:Jlatrﬁé ?.Hniﬁ:lér&ms{rﬁ?é@Wtﬁ)drﬁﬁﬁdbssé’éé&ed from tHd r&{b) chregistingndfor r

.4 Bl ack, | am'??fi‘i"&”hé?éb% &n "mh&d&@&"\mdtbr?"&ﬁeéémﬁ!“gt é:@;or 3\5% ' IlﬁVcsil X ?%;che

by si X i nches tfgstdd diboride] yakadiem)diboride, ext Zifcohium dmmmqmmw%m hergo
magnet ron sputihef pEAgk 'rr%n'é)f?ﬁ %ghtt%rhé'oétﬁg sysfeiti!té & VieReR wurdredy ef &t least t he
aver age results oP I ve sheets Of

pressing lam nate with each press plate.

14. A method of making a planar pressing stirface of claim 13, wherein the surface is
coated with diborides’in'a planar magnetron sputter coating system to d VICRers
hardness of at least 2200.

15. A method of making a planar pressing surface of claim 13, wherein the surface is
coated with diborides selected from the group consisting of titanium diberide or
zirconium diboride or mixtures thereof.

16. A method of making a planar pressing surface of claim 13, wherein the surface is
coated with titanium diboride. )

17. A method of making a planar pressing surface of claim 13, wherein the surface is
first coated with titanium in a magnetron sputter coating system and then with
diborides. -

18. A method of making a planar pressing surface of claim 13, wherein the diboride
coating has a thickness of at least 3 microns..

19. - A method of making a planar pressing surface of claim 13, wherein the diberide
coating has a thickness of not greater than 6 microns.

20. A method of making a press plate having planar pressmg surfaces for producmg
decorative laminate from resin impregnated paper, comprising:
imparting a desired finish on the planar pressing surfaces;
removing contaminants from the pressing surfaces; and

coating the planar surfaces with titanium diboride to a Vickers hardness of at
la_ast 2000.



Tabl e am Wth TitaniumNitride Coated Press Plates control
#8 i : #9 TiN #9 ASTM d oss @60 100

95 ,,'Mﬂmﬂwmny, 95 ASTM Col or Difference, [err]E 0. 30 0.75
0.35 =+ ¢ oss of the | am natlé pressed with the titaniumnitride
coated press plate was |lower than the gloss of lam nate pressed with the
control press plate. The color of the |amnate pressed with the titanium
nitride coated press plate was significantly different fromthe col or of
the l'am nate pressed with the uncoated control press plate. The titanium
nitride coated press plates and | am nate pressed with the titaniumnitride
press plates had a bronze appearance. Bl ack, |am nate has been pressed with
press plates, neasuring six inches by six inches (15.24 cm X 15.24 cn),
coated with niobiumnitride in a nmagnetron sputter coating system The test
results shown on Table 4 are the average results of pressing five sheets of

| am nate with each press plate. 13 Table 5 Lam nate Pressed Wth N obium
Nitride Coated Press Pl ates Black, H gh G oss Lani nate cont rol B3
(3[err]m 21, B5 (\SfneiHokinaf misking Slprsss f@tEQf claim 20, whereirl fife planar surfaces are 02

101 ASTM CoLor LLELRIE inighHibdde in piar magnetron sputtér Qlating systemtoa 0. 85
The gl oss of Igﬁftﬁgte pressed W ni o%| um m?rl 3e coated press plates was

| ower than t he VigkesshfnessRfFhiedsita®sed with the press plate before it was

coat ed. The2.colfometifod efrmakitg appresssplatenft diairhi20, Whessin theh PRaNRE EYERFETS &I pr ess
pl ates was si grfirdticwatsd witditfdnRin® R a magnetron sputter coating system and then with
titanium diboride.
23. A method of making a press plate of claim 20, wherein the titanium diboride
coating has a thickness of at least 3 microns.
24. A method of making a press plate of claim 20, wherein the titanium dibqride
coating has a thickness of not greater than 6 microns.



fromlamnate pressed with press plates before they were coated. Bl ack,

| am nate has been pressed with press ptéates, geasuring six inches by six
inches (15.24 cm X 15.24 cn), coated with di anond | i ke coating in a
magnetron sputter coating system The |apgpnate 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 other nodifications wi ll
be apparent to and can be readily made by those skilled in the art w thout
departing fromthe spirit and scope of the invention. Accordingly, it is
not intended that the scope of the cIWded hereto be limted to the
exanpl es and descriptions set forth h rather that the clainms be
construed asTigQgonpassi ng pyj f e t

reside in the present mveEégﬁhmf@mEﬁ F’#I'T'é)@i&?ur es tggF Hﬂﬁ AI%%ASION
treated as equival ents the §W\j ﬁ'ﬁ@@ MAKING PRESSING BURFACES

i nvention pertains. VE CLAIM 1. A pl anar pressing surface for
produci ng dAcpress |praelfampr<&d@|rfgr @8torbfived farhifBfes fBA ﬂ%lrp%ﬁﬁfegnﬁﬁddp? %\Mﬁg

surface co ed with.di Sel
t he group ggﬁglﬁgét]?,ﬁnﬁﬂ% ﬁnf ni'u %ﬁg%ﬁg& Fof ﬁ%ﬁm %ée f{Pﬁh{pe
di bori de, t BRI Rﬂﬁ‘ﬁgf'%f?f B%fmlm Aiperide, r@piybﬂeu@m djbgridei tantalutrodibdrde, ditanium
zi r coni um ddiboridele tungsterx diboside! vanadium Witkoridea s’ zFEtHnGh @BofBe!t 6reMixtures

coating sys 0 : A A
ot 6551 ng. SugE R mAEEg S0 el b ShpbioriBE0 T preptiel BBl e
in a planar "R FPGﬁ"E%PT’er mosh grefereed dibosdg is/titanium. Thedealers gigssand
| east 2200. surface appearance of laminate pressed with a titanium diboride coated press plate is
substantially the same as laminate pressed with the press plate before coating.



3= + A planar pressing surface of claim1, -wherein the sur IS - -
wi.t h-di bori des selected fromthe group consisting of tita |LREPUA(BEMEhﬂ'eSBi:tI
zI'Y coni um di bori de or mixtures thereof. 4. A pl anar pressi
cfaim 1, wherein the surface is coated wpth titanium diborf de.
pl anar pressing surface of claim1, wherein the surface is f| rgt% g@ﬁ‘é?'
with titaniumin a planar magnetron sputter coating syste
- diborides. 6. A pressing surface of claim1, wherein thef di boride coati ng

has a thickness of at least 3 microns. 7. A pl anar pressrmysurfaceof
ckaim 1, wherein the diboride coating has a thickness of not nore than 6
m crons. 8. A press plate having planar pressing surfaces for producing
decorative lamnate fromresin inpregnated paper, said press plate
conprising: planar surfaces coated with titaniumdiboride in a planar

nmagnetron s pu!ss plate.o Bxpagsiory ahe &bﬁtﬁadﬁo?f of iR RantiRdte R %r@és platd ®ilMiSiot %

A pressing Sulbha & | anar surfaces, ar.e coate
| titanium di or| g; e F‘iaeﬁgvmagne ﬁkaﬁg"lﬁoPE"Fs‘E‘SéPr’ﬂ@" 6?["5%‘?@"59*%%&5
. hardness of PESSPE®t 2200. 10. A press plate of claim8, wherein the

pl anar surfaces are first coated with titaniumin a planar nmagnetron

sputter coaf n i 1 sqplate

of claim 8, i Bgd@dééfﬂ é':i Q?%H?UEW or i (ﬁ{‘ ﬁ%@rﬁh&é%é@&aﬂ#ﬂﬂgﬁﬁl@gsﬁa %fj

least 3 m CF 0 Cf) g? ossdinigh @mingte hasyh glass pft #1004 alighrgloss

. di boride coéﬁtﬂlﬂgd Iﬁa5hdatﬂmaﬁ<nsedscb§ed1as havirg & lylosstof2 80N SBlack glass with a
gloss of 9411 degrees, measured at an angle of 60 degrees, is disclosed as the NEMA

Standard 3.%2.2, for calibrating a gloss meter for 60 degree angle gloss measurements.

Even discontinuities in high gloss press plates that can only be seen with a microscope
can impart visible surface defects to a high gloss surface of laminate. Any scratching of

high gloss press plates imparts visible surface defects to high gloss surfaces of
| laminate and reduce gloss level.

Grit on the decorative surface of laminate imparts abraslon resistance, a commercially
desirable characteristic of laminate. Particles of alumina are commonly used as grit in
making decorative laminate. The Vickers hardness of alumina is disclosed in .
| "Tribology: Friction and wear of Engineering Materials", 1. M. Hutchings, CRC Press,
1882, to be 1800 to 2000. A useful range of particle sizes is about 10 to about 75
microns. Grit of about 25:60 microns is preferred. Optimum abrasion resistance is

obtained in the particle size range of about 40 to 60 microns. (Lane et. al. U.S. Patent
3,798,111)

Alumina having a maximum particle size of 9 microns is disclosed as being effective for
imparting a wear resistant surface to glossy decorative laminate. Wear resistance is
defined as the resistance of a glossy laminate to loss of gloss when the surface of
| | laminate is exposed to the abrasive effects of slidjng objects. It is acknowledged that
the resulting laminate does not meet NEMA LD 3. requirements to be considered as
abrasion resistant. However, it is disclosed that glossy press plates are not scratched

Substantially if the grit particle size is maintained at less than 9 microns. (Lex et. al.
U.S. Patent 4,971,855)

The use of a 410 stainless steel press plate hardened by nitridfng is disclosed for
- making high gloss decorative laminate. After pressing 100 sheets of high gloss
laminate with 6 micron and 15 micron grit, the gloss of the pressed laminate remained



15 13. A nethod of making a pl anar pfr:e'ss'i ng surface for produet nﬁ R
decorat ive lamnate fromresin i npr egnat ed.paper conpri s| nREPLAGD ENT ncﬁ“:ﬁ‘

desired finish on a pl anar pressing:strface:; ¥ enovi ng con a nants fromthe
pl anar surface; and coating the planargsurface with diborides gplestegdefrpm
the group consisting of hafniumdiboride, nolybdenum di boyi tant al um

di bori de, titaniumdiboride, tungsten diboride, vanadi um di f": ge—ot

zirconium di boride or mxtures thereof in a planar nmagnetnon sputter
coating systemto a Vickers hardness of at |east 2000. 14.-—rmETHOd Of
maki ng a planar pressing surface of claim 13, wherein the surface is coated
with diborides in a planar nagnetron sputter coating systemto a Vickers
har dness of at |east 2200. 15. A nethod of nmking a planar pressing
surface of claim 13, wherein the surface is coated with di borides sel ected
fromthe Padiod -‘.. EncyifitehingpConditignsi um di bori de or zirconi um di bori de or
m Xt ures L\M%r ,},ﬁ A net hod of making a pl npl’eSSI ng surface of

erej n t

claim 13, Zurfaels Cogz{]ed V\nthtltgsﬂumdlborlde 17. A
met hod of * mif{ FENULE (/i miinute)scan 5pe&q)r f ace of 13, wherein the surface

Is first eoanhBalrwith titaniumin a nmagnetron smﬂtter coating system and

then with d'rﬁﬂfshdiﬁs ch\ nmet hod of maki ng aﬂ?)g pressing surface of
claim13, IV\/r]< el'n t%e d| borlde coating has a th?ﬁ ness of at |east 3

m crons. A method of naking a planar pressing surface of claim 13,
wher ei n t ditapiumdibaride CeatinglCendiianst hi ckness of not greater than 6 mcrons.
20. A nethqghsGhedigitl Ng a press plate having plages pressing surfaces for
produci N9,  in/ minute (cm./ minute) scan speed 1(2.54)
+ mTorr 7
«  mA/sq. in. (mA/sq. cm.) 83(13)
. KV - 3
oating Conditi | p i
Press Plate Scan Rate | Scans | Thickness | Adhesion | Hardness
A/scan microns kgf kgt HV
3000-1 3000 14 4.2 1.7 2280
3000-2 3000 17 5.1 .24 2830
3000-3 3000 20 5.5 2.0 2700
6000-1 6000 6 37 1.8 1940
6000-2 6000 | 6 3.7 1.8 2160
6000-3 6000 7 4.4 1.8 2250
6000-4 6000 7 4.3 2.0 2190
6000-5 6000 10 6 2.2 2880
6000-6 - 6000 - 10 6 2.0 2850

1 micron = 10,000 A units

Three high gloss press plates, measuring about four feet by eight feet, of this invention
have been made. These press piates 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 conditions.

Press Plates 3-1, 3-1. and 3-3 were anodically etched and then cafited with titanium
and titanium diboride in a planar magnetron sputter coating system under the following
averaged conditions. These press plates were chemically cleaned before they were




decorative lamnate fromresin inpregnated paper
desired finish on the pl anar pressing surfaces;
the pressing surfaces;
di boride to a Vickers hardness of at

conpri sfi

[ —————tm———,

PLAGEMENT, Sty

renovi ng jcaq
and coating the planar surfaces wijth
| g@st 2000. 21. JA

ntam nants frdm

t 1l BaMIAYNZE01]
met Bod of nakilng

a press plate of claim?20, wherein the planar surfaces arje coatedwth

titaniumdi boride in a pllanar nagnetron sputter coating 9

stemto a Vickersg

har dness of at | east 2200. 22.

A met hod of meking a press plate of claim

20, wherein the planar surfaces are first coated with titaniumin a

magnetron sputter coating systemand then with titaniumdiboride. 23. A

met hod of making a press plate of claim 20, wherein the titani um di boride

coating has a thickness of at |east 3 mcrons. 24.

A nmet hod of nmaking a

press plate of claim 20, wherein the titaniumdi boride coating has a
t hi ckness placed Intg tieasputter leaatity systemnsThe temperature of these press plates during

etching and coating was about 300°F(149°C). These press plates did not warp at this

temperature

« chemical cleaning

wipe with ethanol, trichloroethane and acetone

Ancdic Etching Conditions ____ (Press Plates 3-1 3-2. 3-3)

¢ gas medium argon argon argon
* in./ minute (cm./ minute) scan speed 3(7.6) 3(76) 3(7.6)
« mTorr 25 24 10

* mA/sq. in. (mA/sq. cm.) 4.6(.72) 2.9(.45) 2.9(.45)
s kV _ 24 .23 24

* number of scans 1 1 5
Titanium Coating Conditions (Press Plates 3-1 3-2, 3=3)

* gas medium argon argon argon
* in./ minute (cm./ mlnute) scan speed 3(7.6) 3(7.8) 37 6)
+ mTorr _ 1.6 1.2 27

*  mA/sq. in. (mMA/sq. cm.) : 70(11) 70(11) 70(11)
. KV : 52 52 43

* number of Ti scans ' 1 1 1
Titanium Diboride Coating Conditions. (P Plat 2.4 3.2 3.3)

* gas medium . argon argon  argon
* in./ minute (cm./ minute) scan speed 3(76) 3(76) 3(7.6)
e mTorr ' _ 16 1.2 2.7

« mA/sq. in. (mA/sq. cm.) _ 71(11)  75(12) 70(11)
« kV 52 .60 .50

* number of TiB, scans _ 8 12 18

» deposition rate (A/scan) 4125 5500 3000
Properties of TiB2/Ti Coating (Press Plates 3-1 32 33

* thickness (microns) ' 33 6.6 5.4

* adhesion (kgf) * 1.2* -

* hardness ¢kgf- (HV) 2000 2500 "

laminate.

and adhesion testing destroys the surface of a press plate.

TiB2/Ti coating separated from Press Plates 3-1 and 3-2 during the pressing of

The hardness and adhesion of Press Plate 3-3 has not been méasqred. Hardness

Press Plate 3-3 has been used in the pressing of greater than 1200 sheets of high



