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Som implementations may include one or more of the following features. The

subsirate may bear a graphic pattern, o.g., 8 paitern printed on the subsirate enderdving the

cured coatimg. |

n some implementations, the patiern is in registration with the surface texturs,

The substrate may In some cases comprise g board, The subsirate may carry an adhesive on 2

surface of the subs

¥

o oppostie the exposed surtace, for example i the product compeises a

wallcovering or Booving materfal. In some cases, the cured coating inchudes a relsase agent
seletedd to allow the cwed costing to act as a release layer during a casting process.
The details of one or more embodiments of the nvention are set fonth in the accompa-

wying drawingy and the description below, Other features and advantages of the inveantion will

be apparent front the deseription and drowings, and Frony the claims.

DESCRIPTION OF DRAWINGS

FIG 1 s a disgrammatic side view of a process for manufachuring s textured release

povae

FIG 2 ks & dlagrammmatio side view of 8 process for menufactoing o laminated product,

IR 3 18 o disgrammatic side view of a process for manfaotioing & exturing medivm,

FIG 4 s o dlagrany showing different options for use of the procossses shown 1 FIGS,

DETAILED DESCRIPTION

Overview

in the following description, we will Hirst des gribe how the feiaring processes

‘i\ &

chisciosed heveln may be used o manutacture release webs, Le., web or sheet muterials that may
be used in the casting processes deseribed above in the Backgrounsd section or i other

processes such as pressing, lamnnating, velcaniing and roll curing, For exaople, a release web
mamdactured i this manner can sabsequently be used a5 2 mold to cast a finished wroduct that

s w dosired surface textus that is the inverse of the texture on the release B, Nex, we will

deseribe how the processes disclosed herein can be used o dirsctly form a
comprises a subsivate, and, on an exposed surfice of the substrate, a Cwrad costing having a

" gt

surface texturs that iy the inverse of the texture on the texturing wedinm, Finally, wewill

/

’I

-

%



L7

P

o
by
e

WO 2008/137400 PCT/US2008/061847

Attomey Uncket No, 18135-030WOUSATPRE 3153

desorive preferred manners by which the iextuning medium used in the mocesses disclossd

oht can be manuisctured,

e
75
L
&

Musmfactising Release Weby

Reforming to FHG L a machine 10 for manufactoring release web material includes a
textured web 12 that is delivered from a supply roll 14 and wound up on & take up roll 18, The

textured weh 12 provides the replicative surfacse 18 against which (he substrate for the release
web 18 nippad. A curable coating 12 appliad to surface 18 at a coating station 280 The texturpd

wel and curable opating are selected so that the curable voating, when cured, will release from

regred from a supply roll 23, and enters the machine st nip 24,
feres the coated surface of the textured web 12 {o the

hus-formed sandwich then travely through & awving

vdeviees 32, e.g., UV lamps.

iF the subsivaty 13 opague, or if desired, the radiation delivery devices may deliver
slectron bearn radistion rather than wlivaviolet lght. The radiation delivery devices are
preforably pssiiia. ned as shown, on the side of the lextared web 12, vather thas on the side of

sirate 22, As a resulf, the radiation does not need to, and typically does noy, penstrate

gk
i
oo
w
'é
().
=4

the thuckness of the substrate, Because the radiation does not pass through the substrate, the

physical properties of the substrate are not deteriorated by curing

5
Adter suring, the substrate carrving the cured coating (the inished release web 3 is
stripped off of the textured web 12, with the cured coating remaining on substrate 22, The

finigshed release web 34 is then wound up on a takeup ol 36, The textured web 12 v wound

ap ow the take up roll 160 Generally, the textured web may be re-used multipd

more than Mtimes snd @ somie cases 70 times oF nwe,

Marufecturing Findshed Froducty
Referring o FEG 2, like the machine 16 desaribed above, s machine 19
manafacturning o ushed prodoet meludes 8 textured wed 12 that s delivered from a supply sl

3 -

i and wound wp on 2 take up roll 16, The textured wely 12 pmwdm e replicative surface 18

the substrate fov ¢

LT

apainst whict

-,wl
P




pos

o

ook

LA

ol

WO 2008/137400 PCT/US2008/061847

Antomey Docket No, 10133

3

surtace 18 i s ooating station 28, The textured web and carable coating are selected so that the

curable coating, when curasd, will release Som the textured web, An important adventage of the

teohnigue shown i FIG 2 angd desortbed balow is that the surfice textwre of the replivative

surface 18 1 reproducest W the cured coating with essentially 100% Sdelity, Thus, thas

£

fechmgque enables replivationof v

el

oripinal patterns on the steface of the cured costing
with correspondingly high fidelity, .i.f:., essemia%iy 100% fidelity.

The sulntrate 227, shown in FIG 2 as a serdes of diserete hoaeds, snters the machine af
nip 24, where i is nipped agawnst roll 267, The boards are supported by a conveyor or senies of
rollers {not shown} The mil 26° presses the coated surface of the textured web 12 againaty

oing suriace of the substrate 227, The thus-formed sandwiches thon trave! trough a curlng

et
lv
oo

station 38 wineh includes radistion delivery devices 32, e.g., UV lurnps or slectron beam
delivery devicss, o this vase, unlike the machine {0 shown in FIG 1, the radistion delivery
devices are mounted above the sandwiches, and the textiring mediant is above the substrate

I s0 that the maiing can be cured through the texturing medivm while the boards

supported by the wnderdying conveyor or vollers, s preforred that, as shown i FIG 2, n

o

L’-ﬁ

tedd Y0 the sandwiches during curing. This can reduce the cost of processing,

=2 2%

unimines damage to the textared web 12, allowing it 1o be reuse

¥

sring, the textured web 12 1s stripped off of the sobstrite carrying the cuved

aasing the fextured web 12 around a stripping roll 130 The cured, textured counting

remaing on substrate 22 detining the finished product 350 In the inplementtion shown in FIG
. the welght of the boavrds holds the boards againgt the conveyor or millers during stripping. In
ot X o

nther aplementations other types of stripping techniques may b craployed, T

12 1 wound up on the take up roll 16 and may be re-used multiple times, e.g., muwe than 38

3 g s
tmes oy 70 times or more

i desired, the boards or other substrate 22° may carry 8 pre-printed graghie pattern, In

4

this case, i it is desived that the graphic pattern be Wneregister with the toxtare of the texnred

coating, registration may be provided using registration marks on the substrate and texturing

medium and registration fechnignes such as optical registration devices.
Advantageously, since curing 1s done from the textured web side, the sulsdvate can be
any desired material] for example cellulosic, conunic, metal or tentile materials, of any desired

5

¢
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a/,

thicknoss. As g resalt, 8 wide variety of findshed products can be menufactored uysing the
process. In somi implementations, i metal is uved, the finished pr{;\da oy et ool plate or
an alumimun siding product, while if g Hexible web is used the finished product nay bo s

1 .
WRHOVENN

Manufaciuring the Texturing Medium

N

In sime unplementations, the texturing mg sdinm {e.g. textored webh 2 in FIG. 1) i

LR

formod by & method that inchudes coating o carable ligwid onto s substrate, imparting a patte

3

o the coating, o8, by a mold mﬁ, s;mfing the coating, and stripping the subsivate and cured

reverse of b

desired texture of the Onished produet, and thus in this case (option A @ FIG. 4 the palism on

3

the engraved mold roll will be idintival 1o the pattern which will appear o the Snished

~

product, I the provess shown in FEG. L the textore of the finished, vast product {sse option B

witd B¢ the mrverse of the pattern desived in the finished cast product and patiern on the

texturing medivm will be the same as the desived patters on the finished product.

Prefrably, the ontive process for forming the texiuring medivn using an sugraved roll

o

o
9
3
-
i
o
<

eied on a continuous web of nualertal which is dravers through a sertes of processing

Sttinms, g, a8 Sh

,,,

wi diagramnatically tn FIG. 3. The process iHlustrated in FIG 3 will rosult

i very high tdelily, o.g., substantially 100% Bdelivy, replication of the desired patior, which
witl be porpetuated i the products manolactured using the textring mesdium,
Refopring to FRE 3, in one process a web T, e.g., u polymerte Slm, fust passes fronua

supply voll 182 {0 g coating station 112 at which a coating head 114 gpplivs a wt coating 116

fo a sweines 11T of the web. Nexi, the conted web passes through a nip 118 betwoon a backing

roll 120 and an engraved roll 122, with the wet coating 116 Scing the engraved roll 122, The
engraved roll carries a pattern on s surface, the inverse of which is imparied to the wel

coating. Nip prossure is genersily relatively Jow {e.g., “kisg” prossure), with the nip pressuse

Being sedected based on the viscosity of the coating to prevent the coating from being squsesad
oft of the wab, while still sllowing the enpraved texfurs fo be imparied o the coating.
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Typically, higher viscosity coatings and deeper patterns will reguire relatively higher nip

After leaving the nip, the coated and textured web passes through 2 curing station 124,

2.2 an elecivon beam or UV curing device. The coating is cored while it fs still in comtacy with

the surface of the engraved roll. E-beasm encrgy or actinic radiation is generally af;s:sp}i{:g from

3.

the back surfaca 126 of the web and passes through the web and cures 8

hardened but Hexilde textured coating 128 that is fiomly adhered 1o

e

ot
$ol
s
<
“
=
¥
ps
ot
ns
o,
;”.3
pod
<
=
£
ix,
o,
vt
RS

X

and gured coating 125 may be sintpped ofV the engraved roll st take-off rell 132 and wound up

on a take-up voll 1380 WUV curing s used, the web should be wransparent oy travahusent if

¥
¥

curing iy to be performed from the back surface of the web as shown.

The costing 116 may be applied using any suitable method. Suliable techniques inclade

offsel gravore, divect gravare, Raife over roll, curtain coating, and vther printing and coating
faehvionies
TR {\1\.‘{‘.\

-

agraved voll 18 one example of a replicative surface that may be used 0 bopart the
pattern o the wel conting. Other types of pattern-imparting devices may be nvetl, B
peverally preforved, however, that the replicative surfhce be disposed on g rorsting eadiess

surface such as & rolf, drum, or uther eylindrical surface. The coating can be applied directiv o

ks &~

the web, belfore the substrate contacts the roll, as shown in FIG. 3, or sltematively the costing

&

ot be appliod disetly 1o the voll, Inwhich case the substrate is prossed against the cogted roll.

Ey 3

The coating may be cared

by thermal curing, or preferably by radiation curing {e.
clectron beam raciation or UV radiation). Blectron beam radiation iy proferred in soane cases

because 1t can penetrate the thick coatings required for certain desived patterns, Bleotvon beam
sadiation wiity are readily avatlable and typically consist of a tansiommer capable of siepping

up Ine vollage and an electron accelerator. Manufactiurers of glectron beant radiation onits

mchude B

ine, and PCT Enginecred Systems, LLE, Davenport, ows, Suitable

LY curing devices are conunonly avatlable, &g, from Fusion, Inc, Galtherstngg, Marvland.
Coating and subsirate praterials will be discnssed below in the *Materials” ssotion.
Criher methods may be used to provide the woxtoring mediom. For example, the

fexturing medinm may be femed wsing the process shown in FIG, 1, with the textored web 12

X
~,

baving ihe mverse of the patiorn thet iy desired for the new texturing mes

Pl

Foka

s fo i FiG

T
5
Y
o
2y
m
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4. I this case, the textured web 12 acts as a “master”™ texturing medium, The texturing

medivm may also by manufactored osing traditional embossing technigue

Materials

Ly

pap

Rt

trape
%

o

beteate 22 witlized in the process shown in FIG. | may be any desired sheet or
welr form miaterial {0 which the curable coating will adhere, £.g, @ paper or Sl Polymerie
films 1o which the coating wonld not normally adbore can be treated| e.g., by Same treatment,
corona diseharge, or pro-voating with an adheston promoter. Sustable substrates include naper,

-

privester films, and films of cellulose tracetate, biaxially oviented polvsivrene and acryiics.

hie cuvable coatings relerred to above prefevubly inchude an sorviated oligomer, 8
monoiunctional monomer, and & mndifimetional monomer for crossiinking. W ultraviolss

radiation is nsed to cure the acrylic functional coaling, the coating will alss include a

phototntator as 18 well known in the art. Preferred acrvled aligomers melade soryvlated

urethanss, epoxies, pobyestors, scrvlios and silicones, The oligomer contribulss substantially to
o o

. o < . £ i v e il \ . .\ e erpnYraend Figes
the final properties of the coating.. Practitioners skilled in the art are aware of how to seleot the

appropriate oligome M 10 achisve the desired final properties. Desived finad g‘m‘g‘»e?’t:‘s?\ v the

n‘. &

specialties Corporation, such as Bheeryl 6700, 4827, 3200, 1 7{33, angd &8, and Sartomer
Company, Ing,, such as ON-12Q, ON-9849 and CN-2924,

Typweal monofunctional monomers include acrylic aoid, Novinylpyrrolidone,
{othecyethoxy byl acrylate, or isodecyt serylate. Preferably the monofunctional monomer is
fisﬁ»:ia’cyi aeryiate. The monofimetional monomer acts as g diluent, Le, lowers the visonsity of

the costing, and inoreases Sexibility of the coating, Examples of monofimctional monomers

include SR-395 and 5R-448, avatlable from Sartomer Company, Ine., and Bheoryl 111 and
AN {ootylidecy! sandate), available fom Cytee Surface Specialites Ce.s;fysw&m

o

LDy

5

by used multifonctional monomers for eroastinking purposes are

(”,

trimethyvlolprapane wserylate {TMPTA)Y, propoxyiated glveeryl triserylate (PGT

wipropylene glyeod diserviate (TPGDA), and dipropylens ghyeol diserviate {BPGDAY
i
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Proferably the multifanctional monomer s selected from a group consisting of TMPTA,

]

TPGDA, and mirntures thereoll The preforred multifunctions! monomer acts a8 & croastinker,

178

Hramples of mulfifonctional monomers nclude SR-8020, SR-351, SR-H003 and SRAO208,

manufuctured by Savtomer Company, Inc,, and TMPTAN, OTA480 and DPGRA,

P

mamfactured by Cytee Surface Specialties Corporation.

v, the coating comprises, before curing, 20-30% of the acnlated oligomer, 15
353 of the monofunctional monomey, and 20-50% of the multtfunctona! monomer. The

formuiation of the costing will depend on the final twrgeted viscosity and the desived physical

, the preforred vissosiivig 3.2 10 3
Pascal yeconds, more proferably §.3 to 1 Pascal sevonds, measured ot room temperature 31+
2450
Th woating cosnposition may also include other ingredients such as opacifyving sgents,

solorants, slip/spread agents and anti-static or anti-abrasive additives, The opacity of the

%
{'f

-

cissting pawy be varied, for example by the addition of various pigments such a3 titantum

dioxide, barium sulfate and caloium carhonate, addition of hollow or solid glass beady, or

addition of an moesmpatible Hauid such as water. The degree of opaeity can be adiusted by
varyiag the amonnt of the additive used.

Ax mentioned above, a photeinitiator or pholoiniiisior package may be included if the

corating is to by UV cured. A suitable pludoinitistor is available from the Sartomer Company

>y N

under the toadename KTO-46™ The photoinitiator may be incladed at & leval of)

£

;
for example,

{qhor Embpdiments

A mumber of embodiments of the fnvention have been described. Novertheless, #§ will
e tnderstond thet various modifications may be made withowt departing front the spirlt snd
suope of the invention,
For example, F desired, vathor then coating the tovtured web 12 in the processes shown

B

o 22 or 227 can be cogted prior o introduetion o e nip.

nd

i
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Moreover, in some inplementations thermal coring may beused
curing. In these cases, the curable materiad i a beat-cursble material, The thens

supplied from the side of the texturing
Accordingly, other ewhodiments ave within the scope of the fullowing claims

ey
53
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WHAT IS CLAIMED IS

oy

- A omethod of manmufactuning a material having 8 texhered surface, the msthod

SO §'}!‘I s ng

2

providing 2 texturing medium including a flexible web and s surface laver

23
=]

w
w
,,«b

&
:

three-dimonsional toxture defiwing « replicative surface,

u«,

o b appdind,

i
coating the rephoative surface and/or the substrate with a curable coating,

krrr

providing & substrate to which a textored surface i3

contacting the subaivate with the lextoring medium such that the coating is sandwiched
hetween the subsirate and toxturing medium,

curing the voating, and

sivipping the texturing medivm from the substrate sach that the cured coating remains

2. The method of claim | wherein caring comprises delivering radiation through the

¥

z”&m;v"k IMCHERL

The method of claim 1 wherein the step of providing @ texsing medium comprises

applying @ curable coating o the Hexible web, Imparting a fexture o the coating and voring the

K

eoating o form the suwrface laver

4. The method of elaim 3 wherein the texture is imparted to the coating on the Hexibie

wib using a woll engraved with a replicative pattern.

Iy

3. The method of claim 3 wherein the toxtare 1s applied to the coating vu the Sexib

e

2

weht I"lil a8 masiert m‘u‘“}m‘ meditm,

6. The wod of clsim | wherein the texturing medivm comprises @ contiiminus walh,
3. The wethod of clgim 6 further comprising drawing the texivring medium from a

W a take up roll dwring the costing, vuning and siripping steps.
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on s exposed surface of the product, a cored radiation curable coating having o three

dirnensinnal surlaec textare that reproduces an ovigingl three-dimensional patter with 100%
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whersin the physical properties of the substrate gre substantially the same as the

physicat proy ¢ substrate prior (o spplication and curing of the costing,
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1%, The textored produoct of clain 18, wherein
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the substrate bears & graphic pattern and
the graphic patiem Is in rogintvation with the sarface textre.
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roduct of claint 18 wherein the substrate comprises s board or plate.
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he textured product of claim 18 wherein the substrate cavies an adhestve on a

surface of the subsirate opposite the exposed surface.

4. The method of claim 1 whereln, during curing, no pressure is applied to the

substrato o A\‘LL&AM& susfac
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