wo 2014/145461 A1 | ]IV 00O 000

(43) International Publication Date
18 September 2014 (18.09.2014)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/145461 A1l

WIPOIPCT

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

International Patent Classification:
BO5SD 1/36 (2006.01) B32B 21/04 (2006.01)

International Application Number:
PCT/US2014/030231

International Filing Date:
17 March 2014 (17.03.2014)

Filing Language: English
Publication Language: English
Priority Data:

61/801,015 15 March 2013 (15.03.2013) US

Applicant: NYLOBOARD, LL.C [US/US]; 14187 Indus-
trial Park Boulevard, Covington, GA 30014-6436 (US).

Inventors: MCCANN, Eric; C/o Nyloboard, Llc, 14187
Industrial Park Boulevard, Covington, GA 30014-6436
(US). BROWN, Shae, A.; C/o Nyloboard, Llc, 14187 In-
dustrial Park Boulevard, Covington, GA 30014-6436 (US).

Agents: WILLIAMSON, Mark., A. et al,; Fitzpatrick,
Cella, Harper & Scinto, 1290 Avenue Of Americas, New
York, NY 10104-3800 (US).

(84)

(81) Designated States (uniess otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
Bz, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: WOOD-LIKE COATING METHOD FOR SUBSTRATE

Fig. 1

Tannit

Cantemit A2unt

Hevore Roll-

[ J—

Flash

legCiat

(57) Abstract: A protective coating method of a material
such as aromatic polyurethane substrates is effected through a
process that promotes coating adhesion to the substrate while
providing a wood-like aesthetic. Closed cells on the surface
of the aromatic polyurethane are opened via sanding tech-
niques to promote adhesion. Once a sufficient surface is
achieved, the substrate is coated using spray techniques to
protect the aromatic polyurethane from ultra-violet light ex-
posure. The wood-like appearance is achieved through em-
bossing a wood-grain on the deformable surface and sub-
sequently filling the grain with a contrasting agent to high-
light its appearance through a reverse-roll-coating technique.
Abrasion properties are achieved through a final clear top
coat that allows both the contrast agent and the top coat to
fully care.
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work to add a variery of colors to the subsirate using methods such as printing © schieve s
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H§

WO

. .
K appsaiaho,

aromatic polvurethane, {or exag

yven 0 protect the sobate

enperal technilgues I a unlgque process i

stoqr, while creating the destred wood-like appearance.

OF THE INVENTIG

{B006] In accordance with the invention presented hersin, a method B provided for costing 2

subsivate made of, for example, aromatic pobyurethane for exterior applications, The i~

ins with the mechonical sanding of the subst ihat, in a prefeed

i)
7

stop mathod b

which

nbodimen, is mostly avomatic polvurethane; this proc a pormis surface

ical adbesion, The aubstyat et coaling

n eoated with a plural-comp

enhances megl

irate can be smbossed prior o or after this coating

s airk

Lo

process to create the wood grain appearance. The embossed pattern is then flled with @
all sork

3Ces of the

1 i

agent thal v pnder-indexed fo prevent adhesior

contrasty

moved using a reverse rollcoater, w

The excess confrasting @

coesa comirasting agend. The subsirate s then

cleamng and provides for the rense of the

g cod and thereby upon curing

This fnal coat

allorws fon

adds shesn to the substrate ag well a2 abrasion resistance 1o allow for

substrate with nonbieal wear and far.

[B807} I accordanee with one aspect, | ates to a method for

a)mm;o d of the steps of Jaliedtike el

¢r applying an under

f_“h l.t PG

red with the base coating and coating the

i the embossed pat

ubsirate applied with the Pwith an over-in

ion relafes to o method tor

[O608] In accordance with avother aspect, the present inver

conting an arontic polvursthane subsivate, comprising the sicps of sanding the aromatic

kS

polvurethane subsisate to crente porosiy via the opening of closed cells of the polyurethane:
cating the substrate with a plureds

o the

s o paitern o the substrate; b

and

an under-indesed condrasting
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puently removi i in the

as 1o a method for

o the substrate:

the substrate with g plural-component coating; applving & contrasting agent o

base-cogh

l(:'

sing a plural componend

the enthossed pattern of the substeate, the contrasting

SO

ss-linker, or hardening agend incorporated th

that does not have any catalyst, o

wising 2 plurad componsnt

al-coating with a
cross-linker, o hardening sgeni neorpotaied thersin,

on will become more apparent through the

he preferred embodiments.

(0011 Figure 1

2 flow chari of a costing process of s embodiment of the

v

(54N

e,

[012] Figure 2 depicts a Hat-line sprey booth set-up vsed in the present inven

1 f—;iomﬂ WG

[0 3] Figure 3 depicts o fai-lve evobossing wheel used to oreate a threa~dime

prai appearance i the prasant 1

erforms dentbbing of the substvate,

[#314] Figure 4 depicis a Hat-line ¢

followed by spraving of a contr s roll-poating of excess contragt

- subisiy

agant from the surf

g aid

D815 Figere S depicts a condrast flash oven, used to prepare conteast for clear-o

stone used 1o coat i sibst

Four diiter orfigt

[6616] Fignres 6A ~ 61 depict I

CRIPYION OF THE INVENTEON

e of the technical terms used throughout the

definitions describ

tendad 10 be Ein:‘ai;iing,

{H818] Base coat ater; 10 o preferred embodiment, a fully nding,

segted, plural
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e comt on the subsirate; inog

{319] Contrast agent — a conting contrasting with the

vred embodiment, a translucent un-cat 3z nsed 1o enhance the ook of ihe

[aigs =

smbossed wy

iﬁ)i"i~i‘€:’§i.‘ﬁiﬁ'§.l} ';"M;-z"a--pi;g;ma—t:ms:-;i oyer-indexced plural

Gindshod surfuce of the

ch mibs are remg

¢ of as liglt sanding with o flap wheel on all

subairate; for ey

fuding the bottown portion of the substrate that is on the sonveyor,

detorm, or carve jn reliell as applicable o ihis wethod, & pre-

> of wood-grain on the surface

d to indent the negative in

of the defbrmable subsiral
9623] Flash - heating the substrate just eoongh to remove some of the volatile components

of a coating, thereby pa

[8324] Over-indesed enating - for aral component paint that has an excess of

catalyat, cross-linker, ot hardening agent inf;;s:nif}s.,zr:,azi,z::fd. therein.

JB328] Post-base-coat — anvihing coovurring o the substrate after the subsirate has bud the

base cost apphied
[#:26] Pre-base-cost - anvthing ocourring to the subetrate before the substrate has had the
base coat applied,
7] Nubstrate — o base muterial; in a peelerved exomaple, materials comsprised of more than

0% closed-cell aromatic polyurethane,

s not hiave

[6H28] Under-hndexed conting - for axample, a plural component paind that ¢

any of ar hardening agent weorporated e

U Vet on wed é?.i’spﬁiiiiﬁ;iiji‘a ~ application of the coming  which a fust base ¢

is not cured, and a zecond base coat 15 applied directly on top of the wet first base coat

ich the first basgrcont 18

10036] Wet on dry applicaiion - apphi

fally cured first base

fully cured, and the second base cout 18 applied divectly on top of the

coat, which is then cored as welll

{8831 A wethod has © devived, the experimentation and - coating o

alvurethane, which allows for the uss of

subsivate 10, auch as g substoaie formed of wromat

The

substrate o exievior tiim stepe are shown o Figurs 1

LIRS N cribed herein is to sand the subsirate in order to remove any

aroamsiie varethane, Inoa

smoeoth portions of rifcularly when {oomed of

ey



WO 2014/145461 PCT/US2014/030231
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4 embodinent, the substrate iz in the shape of huober of any desi and can be

SR
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prefer

<

or o particular material, The sanding process opens up the

> surface of the subsivate cpemiing a rough surface.  Thas rough

he substrate. The

cal adhesion of the «

sanding should be sufficient enough to promote adbesion, bul ¢ sustve as o alffect

~ 'ﬁ

any type of filler that may be veed for the production of the substrate. General sanding

mploved in thiy step of the

miethods a as known mechanical sanding machines can be ¢

fULLE

{33 Siep 82 of the methad d sanded As is

-»

apparent to those of endinary skill in the area of coatin t mugt be removed before

wing the excess dust from the

coating., This is accoraphished {hrough forced aiv and/or v

£

subairate using known methods and apparatyses.

{334} \w_g_s S3 of the method described hersin iy o coat the substrate 10 with g fully lnding
lay

er of base coat. The o stern can wilize a therwal cures nponent

ably, the similavities bebween the chemmstones of the

polvursthaos bas

e adhesion to the sunded substeate,

substrate and that of the base coating promode ex

The base coating can contain three componenis: paint, hardener and thirner.

components can be combined in apecific mix ratios in the following o

= based on the same chemastries angd

{painthardenerthioneny.  All coati

wmie pigments that

16 CORLAing o

aHent inder-coat adhssion. The base &

therefors have

siing o he fully hiding; therefore, the base coat provides the main UY-protection

tion from reaching the substrate bepeath.  In addition, the

e
e
T3

i Furthermore, the

used in the invention are pot Him o these disclosed he

aisrialy

sired h,,plﬂi:\, anch ¢

coating materials ace not Nmied as long

and weather reststance, and a wood-like ap; The base «

ting of the substrate may be aczo

[H635] The first couting method will be

The first base coat ia applied via air ¢

hooth 20 ased to perform ih y 18 showr g

+

CORVEYOT (not Shi;}‘?v’fs:,‘s ihrough a typical spray booth set-up 20U whers the substrate receives its

first base coat, spray booth 240 that can be used is one fo
5

gss spray heads 22 in onder 10 coat the three-dimensional
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is then fully cured by muintaining the surface feraperature of the

0og

v B 10 minutes theot AL

¢ the course of approximai

fabricated to aceomumodaie :

coat, iF desired, is then applied the seme was

foet, The second bage

ravels throush another curing phase,
o Pl &

{#336] The second oo

wet application of the two

g method will be defined a3 a

sooats. The first base coal i3 applied via air assisted airless spray methods tnoa Tivst spray

ancther typioad

ate rides along the flatline conveyor  threugh

5
\“:

booth 207, and the second base coat 1s then applied the same way as the first base coat.

substrnle then tavels through the curing oven 30 dese fully cured. This

coating method only requires one curing phase, whereas the st costing method desoribad

abeve requines tovo cuving phases,  This second coating method leads fo & very stoular

ond bagse coat does oot

spearance as the previously described method howsver, the s

s it dees 1o the first coating method, leading 1o a slightly less

i the surface

urdform appearance than that obtained v the fiest coating method,

(80371 The first ooating method tends to give the substete a sy

coating bocause the second base coat can mor readily reside closer to the s

subsizate when applisd to a provicusly curved fivst bave coat, 4 coating method is

ribed uz a more sconomical alternative o the first conting method as a curing step ¥

des

rernoved from the process, and as g potential method o add diversity fo the su

to amore wood-like appe

F1 18

[B38] Step S4 of the method desoribad herein is to orcate a wood groin appearance on the

surface of the substrate. Due 1o the deformability of the substrate, particularly when avomatle

3

urethane i used, a pressure embossing wheel is used 1o indend the swrface of the subst

s wheel 42 of

caving a wood geain This s depicted in Figure 3, in which embo

{ woodsgrain snd the substrats 10 rides along &

ing machine 40 has g

For the preferred subsiraie, aromatic polyurethane, this

wad seamless sl

y Hame-hardsy

grain pattern 43

lepioted fn Flgare 3. As the substrate rides ale

ay 1o pull the substeste theough the process

vor, the i;z:mb():ssijrzg whoel 42 rots
enlarged portions of Figure 3 depiet a

The dark

g 101 and postamboss 10 er

+ the surface of the sobsirate pre-ensbo

~8 ‘f’i B embeas
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own o the et side of Figure 1 osing dasi

1oy deform with the substrate

82 The costis ad must be flexible ano

ing wheel 42 a lengih ar least as wide

damage of points of I“N’E!ﬂul faiture, The emb

as the base material,

0039 If the substrate is base-coated prior o epibossing, the pattern will be

,

mirdrmally deeper upon starting the negt procesy, thereby making the contrast agsnt pool more

T

appearance. 1 the substrate

withit th ading o a stighly darker wood geain

Lk

prior o bese-coating the base coat can 1l in a small portion of the grain pattern,

1% embossed

3

theveby making the contrast agent pool lexs itern, leading to z shightly

rwood gran apps

[H04] Step S5 of the method deseribed barein 15 10 promaote nter-coat adhe

3 conirast agent fnto the ami

pattern, The base-conted substrate 1§ preferably

A CoTaTels denibbing systam 60

tr he con

dendb all surfac

nrince for the remainder of

iy cleansd with forced aw and vacm (nof shown) o

mierfere with fnter-cont adbesion,

semove particulates
[9841] Step 86 of the method described hevein 1o o apply a darker fronstucent coating,

ate shown i Figure 4, The

tern of the subs

canl, 1o the embossed pa

known as the cont

ed coating ihat is greaily reduced 1o visensity, to bebwesn 1~

d pattern, The contrast agend

ot

46 centistokes, 1o allow for Qow of the coating fnte the smba

e of the base-cosied subsirate using o s

gmio the entire surtd

pay

i 72 owith a b

alely agturate the auwfaes

The substrate 13 (st shownd through a

downedraft apray hooth 70,

cend is ramoved via o self-elsening commercially

(6047

coater 20 outfitted with a 50 durometer robber 1oll as shown

ailpble

A cleaning roller 84 can remove the iogoverad contr from the rell 82

for reuse.  This portion of the process leaves the majority of the co

embossed patiorn 12 while removing the refoaining contrast agent from the swriace

: shown In the enlarged ol the subs

syhetr
58@?43} in the

70 and reverss rollcoater
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e

[844]  The subs e (i

2, M Siep 8%, then travels on the Bat line convevae

G fghwicated 1o fit over the conveyor ¥

thrnugh o natral gas fived contreast 1

The subsiratz spends approximately 3-10 seconds ai 165-180°F undermenth the Hast

Y OVEIL

sugh fivae for the contrast 1o be partially dried in prepavation for clear coating,

thas allows en

vs the costing to remain within

hin the contrast agant allo

¢ glear-conting (desoribed later). A fully wet contrast agant can easily

< ’*Dpﬁ’il T

¢, leading to a muddled surfs

rain pattzrn by the cles

1w wood prain embossed patisrn,

ver-indexed clear coat to the

3'@%5} Step 5% of the methed deseribed hevetn iz {o apply an

3 \

sibsirate, The clear cost i based on the same chenddstries as both the base coats and contrast

i, howsever, does pot contwin pigment and 18 compleiely trang

fving subsfrate.  The clear coat

,.,
e
«r
;

sinimaily condributes 1o the

ion of the clears

ted vig air

ex divectly on top of the partially-dried ¢

i airle egquipment 100 on a st bne conveyor sy

thenmally cared in oven 110, The over-indexed clear coat allows the un-catalyzed contrast

1 fo fully cure as well

(6] While the foregoing description deseribes porforming the various steps in a particudur

¢ configurations are shown in Figw

order, that order s not linting,

= of the substraie o promoie adhesion,

s roll-cont

foven

0A Y clire oven

4R 25 Post-emboss, wet on dry application of coating, shown n Fig

ol B s s i
aid 1~ base coat 1

&0 0~ cure oven
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& rollcoat

&03.8- clear comt

Geope

[ 35 Pre-cmbaoss, wet on wet applivation of coating, shown in Figy

vin Figue

on of coatl

ARG 4 Po s, wetl on wel applica

A1 T hase coat

033 cupe o

&1 4 amboss

o 81
oli-coal

the various siations;  individiad

conveyvance systems modified for each station; WO DT INDRS COTIVRVANCS 3vsiems

atematerid through one of e 5 cmprising the whole s

e

s the subsir

are usad, a controller, such as 3 su

LS S cedds of oo

essor, can be uwsed 1o control the

ontroiled by

FTATAES

o1 the vario
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the controller. Alternativ

el
2

g .3
B aes
¢ i'i’{'ﬂ'i‘i'.‘i_f.j‘:_

wi-like substraies,

-

-,

Although this invention has be

ilhuatration and description by veference 19 corlain

et exemplified for paposes of

specific embodirpente, it will be apparent

to those skilled i the art that varicus modifications, shermions, snd equivalents of the
thsieated examples ave
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WHAT 13

Ao

P

wd for couting 2 substrate, comprising the sieps off

sure eimbossing a patfern inte the substais

-oating the substrate with a base coatiy

¢ an under-indexed contrasting agent 10 the embossed pattern of the substrate

fer-tnndexed contrs Mm ageni % vith an over-

: The wmethod of clam 1, wi

vein the cubstrale i of aromaie

i

the slep of sanding the

]

he mothod of olsim 2, forther

]
.

X
polvarethane substrale puor o basc-coating mechanteal

Pronoie

&

4, The method of claim 1, wherein the sebsteate 8 wechanicully embossed either

s

prtor (o or after hase-coating.

) The method of elaim 1, wherein the applving the under-indexed contrasti

o

wi {0 the embo

sed pat

STV

1z the \“’ﬂ{d‘»ﬁl?‘!hs Ao

i patiern and removing

the smiby

Ang the contragting agend {o vemain i the e

T
-r' =
,,..,

Atiet.

et

The method of claim 1, wherein the over-tndexed coating compiises an

abrasien-resistant clear comting,

The method of clajrm 1, whers

r-indexed oo



WO 2014/145461 PCT/US2014/030231

9, The method of cluim 1, wherein the

component patat thal bas an exc

ut eomprises a phiral compouent _;;;:‘.ai it that

therein, and the under-indexed

deres not have ag ening agent mooporaied therein

10, The maethod of cluim 1, wherein the base coating

1. A method for eosting an aremstic pelyurethane substrate, comprising the

e porosity via the opening of

sanding the aronudic polvurethans subsirate 10 @

A

Brarathane;

syhstrate:

and  subsequentty
remMOving ex smbossed patiers;

and

b Ilifis xeedd

of claim 11, wherein the substrate 13 meel

coaling,

P4, The method of claim 11, whersin the ov

15, The

oed of clabm 11, wherein the over-indexe

s of catalyst, cross-linker, or hardening agent incorporated

cotaponent paint that has ain exc

7
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ponent naint that

ES

theretnn, and the under-indexed contras

ing agent comgrises 2 plural ooy

atalyst, oross-linker, or hardening ageut

porated theren,

sigmented

b

Fhe method of claim 11, wherein the

o)

goating.

15, A method for cogling a substrate, comprising the steps of!

‘¢ erbossing a pattsrn ndo the substrate;

-
o
=
——
—
o
v
A
o
e

substraie with a phual-component coating

anf to the embossed pattem of the substrate, the contrasting

ey

;.,,;
bt 1
e
e
7
Y
--v

a plueal cony s et have sty catalysi, o

o

hardening agent incorporated thersin; and

final-comting with g clear coating, the cloar coating comprising a plural component

couting that has an ax oas-linker, or hardening

ut incorposated therein.

P

S8

18, wherein the substrafe 18 comprised of aromalc

ethanie.

20, the wethed of clatm 18, wherein the sobetraie is mechanically embogsed

ther prior to or afier
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