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SUMMARY OF THE INVENTION

[0003] The present invention is directed to an article of manufacture

comprising a rigid substrate, and a soft feel coating onvat/least & ‘portion of the
substrate. The coating comprises an acid functional polydrethane dispersion
comprising an active-hydrogen containing polyether having a weight average
molecular weight of greater than or equal to 2000; dimethylolpropionic acid; a
polyisocyanate; and a chain extender. At least 70 percent of the acid functionality
is neutralized. The acid functional polyurethane is reacted with a crosslinker and

cured to form the soft-feel coating.

DETAILED DESCRIPTION OF THE INVENTION

[0004] The present invention is directed to an article of manufacture

comprising a rigid substrate and a soft-feel coating on at least a portion of the
substrate, wherein the coating comprises the reaction product of an acid functional

polyurethane dispersion and a crosslinker, wherein the acid functional polyurethane
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flexibility, but will typically not be a substrate that can undergo significant
mechanical stresses, such as bending or stretching and the like, without significant
irreversible change. B
[0006] The coating used according to the present invention is one that
imparts a "soft feel" to the substrate. The term "soft feel” will be understood as
giving a velvet-like or leather-like feel to an otherwise hard substrate.

[0007] The soft-feel coating used according to the present invention

comprises the reaction product of an acid functional polyurethane dispersion and a
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average molecular weight is 2000 or greater. . L
[0009] Also, polyethers obtained from the oxyalkylation of various polyols for
example, diols such as 1,6-hexanediol or higher polyols such as trimethylolpropane

and sorbitol can be used. One commonly utilized oxyalkylation method is the

reaction of a polyol with alkylene oxide, such as ethylene or propylene oxide, in the ..

presence of an acidic or basic catalyst in a manner well known to those skilled in
the art. '

[0010] Examples of other suitable active hydrogen-containing polyethers are
polymeric polyamines such as polyether polyamines for example, polyokyalkylene

polyamines. In the practice of the invention, where the expression "polyoxyalkylene



presence of an acidic or basic catalyst in a manner
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[0012] Another example of a useful polyoxyalkylene pdlyamine are those of

the structure:

H R
H2N - CH_CHzo -T— C — CH2 — 0T CHZ—CH i NHZ
T ,
| R 4, o (e

wherein R can be the same or different and is selected from hydrogen, lower alkyl
radicals having from 1 to 6 carbon atoms, and n represents an integer ranging from
1 to 50, and may be 1 to 35; again, the variables are chosen so that the weight’
average molecular weight is 2000 or greater. Non-lifmiiting‘éxamples include *** *
polyoxypropylene diamines such as JEFFAMINE D-2000, commercially available
from Huntsman Corporation, Houston, Texas.

[0013] Mixed polyoxyalkylene polyamines can be used; that is, those in

which the oxyalkylene group can be selected from more than one moiety.
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structural formula:

HyNCHz~ CHa— CHg—O—CH CHZ—OKCH—CH% +0H2 CH— O—CH CH2-CH2NH
(V)

wherein the substituent R is hydrogen or lower alkyl containing from 1 to 5 carbon
atoms including mixed substituents, m is an integer from 1 to 4, preferably 1 or 2,
and n is an integer typically ranging from 5 tc¢.200;,again, the variables are.chosen
so that the weight average molecular weight is 2000 or greater.

[0015] For mixed oxyethylene-propylene groups in the polyether segment,
the oxypropylene content can be at least 60 weight percent, such as at least 70
weight percent, or at least 80 weight percent based on total weight of the resin

solids.
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di ol s, polyester diols, hydroxyl-containing polydiene
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[0020] The polyurethane dispersion further comprises dimethylolpropionic

acid. "Dimethylolpropionic acid” includes substituted dimethylolpropionic acid.

According to the present invention, the dimethyl propionic acid is incorporated into

the polymer without the use of pyrrolidones or other water-compatible, high boiling

point solvents. Certain embodiments therefore specifically exclude such solvents,

such as pyrrolidone and/or N-methyl pyrrolidone.

[0021] The amount of dimethylolpropionic acid that is used to prepare the

polyurethane is at least 1 percent, typically-ranging from at least 1 to 20 percent,

and in some embodiments ranging from 6 to 10 percent by weight based on total

weight of the resin solids used to form the polyurethane.

[0022] The acid functional polyurethane further comprises a polyisocyanate.

Suitable polyisocyanates used for preparing the polyurethane component can



[0022] The acid functional polyurethane further
conpri ses a polyisocyanate. Suitable polyisocyanates
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cani ncl ude al i phatic, cycloaliphatic, araliphatic, and
aromati c i socyanates, and m'_/xt ures thereof. [0023]
Exanpl es of suitable aliphat'itc and cycl oali phatic
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di i socyanate (hydrogenated MDI), hexanet hyl ene
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diisocyanate, 1-isocyanato-3,3,5-trimethyl-5-isocyanatomethylcyclohexane:("IPDI"), "

including isocyanurates thereof, and/or 4,4"-bis(isocyanatocyclohexyl)methane are
also suitable.

[0026] The amount of polyisocyanate used to prepare the polyurethane

component generally ranges from 15 to 50 percent by weight, and may range from = ..

20 to 35 percent by weight based on total weight of the resin solids used to prepare
the polyurethane component.

[0027] It will be appreciated that the acid functionality of the polyurethane
dispersion derives from the dimethyloilpropionic acid. According to'the present
invention, at least about 70 percent of the acid functionality on the polyurethane
dispersion is neutralized. In certain embodiments, such as when a longer pot life is
desired, the percent neutralization can be near 100 percent, such as at least 90
percent. In other embodiments, excess neutralizing agent can be added. Any

appropriate neutralizing agent can be used. Examples include, but are not limited
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or SAHHRdN Whith# Yfaipdthttaghb@ RS the nit*igef ¥tbmE .can be saturated

n
aromatic, aromatic-substituted-aliphatic* '

or unsatheatad; abipbeti talicydlicapeumaalic. armatistssbstitad-gliphatic, -

G B A Bl o T el Afratic anc
alicycfic aRh@nes tHokrdd &,2-ehglRherdiaaind, an2peopylene diamine, 1,8-octane
_ propane-2, 2-cycl ohexyl am ne, adipic acid . .
diamine, isophorone diamine, propane-2,2-cyclohexyl amine, adipic acid
dihydrazide, 2-amino ethyl ethanolamine, and the like. Suitable aromatic diamines:
include phenylene diamines and the toluene diamines, for example, o-phenylene
diamine and p-tolylene diamine. These and other suitable polyamines are
described in detail in U.S. Patent No. 4,046,729 at column 6, line 61 to column 7,
line 26, incorporated herein by reference. Based upon‘the total weight of resin'~ -
solids from which the polyurethane component is formed, the amount of chain
extender can range from 1 to 8 weight percent, and in some embodiments can
range from 2.5 to 5 weight percent.
[0029] Any suitable crosslinker can be used. Particularly suitable are

carbodiimide or aziridine crosslinkers. In certain embodiments, combinations of



di hydrazi de, 2-ami no ethyl ethanolam ne, and the Iike.
Suitabl e aromati c di am nes i nclude phenyl ene di am nes

w@nwen®sd ol uene di am nes, for exanple, o0-phengdEOR2005/047619
di ami ne and p-tol yl ene di am ne. These and ot her

suitabl e polyam nes are descgibed in detail in US
Patent No. 4,046,729 at colu 6, line 6 1 to colum
7, I|ne 26, incorporated herein by reference. Based

upon 'the total weight of resin solids fromwhich the
pol yur et hane conponent is forned, the amount of chain
crossiinlcard eance usadig i bthemembodiBents, ghly Qer erosslinkaidsuch as

SO nbodi ments can range from2.5 to 5 wei ght
cart&g?e or pglsisigie. Aﬁlys‘%‘{n tabl e crosslinker can be used.

[0 ﬁg”' cuhgfel patis Wi lcPdd sinkéreto GRlid A dtiBhalRty @anaziry dépserding on the
osslinkers. In certain enbodi nents, conbi nati ons

needs of testiserk drar example, thegatio candenee frepbBdi it SuchrAs0-5:1.

001, O3S B SEPRES it ot

sub&ﬂéﬂﬁallmbéhwré@n"S@tsstaﬂmgrublmwred'rae umuserefn mens that
user. "For exanple, the ratio can range _from0

the coatinghcermposiion confainsiess|thar apest 15 @h‘%@dN%Wt %efsfani Wsamc
oot B S BBEL il s b bl 3o WAFLASEpbitent beig b

on therctanweRiiof thatoatiey @ﬂapoﬂgonomexampm toe taating
| ess than about, 15 or 2 ercent or gani ¢
compgsiiontreay $eekaiRdromp@ 4o h%fr?’ 3’9& PTG Qﬁ@g'ﬂ‘é sebgnts.

[00#,]t h wei gl Be &%%dlpr?ér@ gre%@ { i'i‘l@eﬁﬁﬁrﬁﬂhé'%bgﬂﬁg ®f "water-
2or e e /

e coatl I Ng COITpOSItI on. t he coatl ng
basedhpDisé térom "water-based] as fusedrherem raeans ®a;tzeuggmmposmons in
ol vent s, 00 2

whiBhiHaRarERt J08t o Re composition im peaaeBinanty Saler.on apveignt
percd ba5R2$ 8dmord art 50 Welgﬁtﬁrc@ﬁﬁﬁqhe sarrkyednijsisRisiwater. The

means coating conpositions in which the carrier fluid
remaindenef therpegiericomprisep lessaitianft weighhpercesh Orgame galvent,

ent bas;] th 1
sucf 5808 v el & 8 R Mg PERREN Bpebn he
tota‘FWéRth %ﬁhé 885tind1edmp8sitien GRtludRig Bt carrigeini solide|blemd) the
such | ess than 25 wei ght percent. or |ess than 15

wataerr@ryth@s@mrctsaewfrorrmiﬂ 28rorakeut §0aveigl RaTeeRl SHiRR:as from about
30 §ria ?RAETRR bR, Or i taNGbrhBbsifih.r  or 10 sol s

[0033] The polyurethane dispersion and crosslinker are generally present in
the coating in an amount greater than 20 weight percent, such as greater than 40
weight percent and less than 90 weight percent, with weight percent being based
on the total solid weight of the cured coating. For example, the weight percent of
polyurethane dispersion and crosslinker can be between 20 and 80 weight percent.
[0034] The present coating compositions may optionally include other
standard ingredients such as colorants, fillers, extenders,"UV absorbers, light
stabilizers, plasticizers, rheology modifiers, surfactants, thickeners and/or wetting
agents,A in a total amount of up to 80 weight percent based on the total weight
percent of the coating composition. "Colorant” and like terms refer to any
substance that imparts color and/or opacity and/or visual effect to the composition.

The colorant can be added to the coating in any suitable form, such as discrete



wat er may conprise from about 20 to about 80 wei ght
per cenfysuchias from about 30 to about 70 wei ght
w@esoeeTogo of the total conposition. [0033] ThePCT/US2005/047619
pol yur et hane di spersion and crosslinker are generally
present in the coating in ag anount greater than 20
wei ght percent, such as gre Pér than 40 wei ght percent
and |l ess than 90 wei ght percent, w th weight percent
bei ng based on the total solid weight of the cured
coating. For exanple, the weight percent of
partictesy dispehsinas sl piiors amd/anflakeo b Isingke coloaantoe detixikkesnof two

20 80. wei gh . oat i
or B rasT Y B ol PP A 46 PERIRR Tateriat o
[0035]9" edi enbsn e eBIREnEFALAS Higménts! @YSs afXtinrdelsh a¥those

sorbers, I'ight stabilizers,” plasticizers, rheology .
usedrirdtHe paist inslustra@ndfurdistachindke iy £dadManuigatyieng Association

ts, | t ot al t of 80 .wei gh
OcRESGs vr! Bsnesid ae WHr Dl BbP spocEc Rl Pflfdtitons. A
colofSAMASY inQiide, TEPbRAMAPle, adiMély BivRIcURIONE &idsr wisichiyinsoluble
substance that inparts col or and/ or opacity and/ or

but weettable widardhe conditiens ofipeei ¥ eHorank eag begrganiccringrganic
added to the L ' i table form such as

and d:iagj?ee?%%Igmqréfegséﬂg%Hé%%@@%oeﬁégetd'soI uti ons and/ or

[oogejakes. Haphie pigraentsraanl/onsigmenit sbmpesitibnt weclode, it @re not

~ colorants can be uysed in the coating of the present
limitedte nearoRZoRIioxAZits siMsiecPigBIaNt A70s MANQaFe dgﬁaéﬁefﬂﬁ@‘,tho' AS,
e t] : d i ' . .

salt ORGP R A0l conBRBs R el SR leolndotinone.
isoirfslinel arid poly¢iphthasliovrdninasquipacridanes peadengi garisons,
cikeRoRRTRIe P o1, Bl SXRAOITpTS, ARy an: A pERaEmidine,
flavifthfohd, Dy, entttdntiRineablariféctiidrpeariMlii ons

of use. col orant can be organic or |norganic and can
quinaphitgajboenpigrentsodikatmp pragb qyeioke ket ("DHTEED rextaniitraium
o b ISt i ARG BEIRRS 1bb e DaHitRy, A - iea e
Can%ouséaamé%ﬁangégﬂ)z_o, napht hol AS, salt type (I akes),

benzi m dazol one, condensation, netal conplex,
[003&oi ndolExeomgle dyesiintiede.faitang npblipiediteithose:which-are solvent . .

o BB 38, A B B S o R B vemacte,
anthragamoned perylény, Blapinuiniradd Rginacridone.

[0038] Example tints include, but are not limited to, pigments dispersed in
water-based or water miscible carriers such as AQUA-CHEM 896 commeicially
available from Degussa, Inc., CHARISMA COLORANTS and MAXITONER
INDUSTRIAL COLORANTS commercially available from Accurate Dispersions
division of Eastman Chemical, Inc.

[0039] As noted above, the colorant can be‘in the form of a dispersion,
including but not limited to a nanoparticle dispersion. Nanoparticle dispersions can
include one or more highly dispersed nanoparticle colorants or colorant particles
that produce a desired visible color and/or opacity and/or visual effect.
Nanoparticle dispersions can include colorants such as pigments or dyes having a

particle size of less than about 150 nm, such as less than 70 nm, or less than 30



fl avant hrone, pyranthrone, anthanthrone, di oxazine
triaryl carboni um qui nopht hal one pi gnents, diketo
wW@607208pyrrol e red ("DPPBO red"), titani um dPORUS®)5/047619
carbon bl ack and m xtures thereof. The terns "pignent"
and "colored filler" can be,used interchangeably.
[ 0037] Exanpl e dyes include, but are not limted to;
t hose™whi ch are sol vent and/ or aqueous based, such as
pt hal o green or blue, iron oxide, bisnuth vanadate,
ant hr aqui none, peryl ene, alum num and qui nacri done.
nm. [ Mas&)artelashe he prosiucad bydeillingustogk ergastic pigmerds wile, grinding

. ts di q i fer. o bl

mec b STReAeael ottt 8d0 Eonher il PoMANPED o

dispEFon 884 Ffdhodfor mAkINREREYA eBliddAINES inndSMABDITEIER
I NDUSTRI AL COLORANTS comercially available from

Pu btlmaﬂmna\é@.szgﬂcs%@i h4s whieh isiipporpRrEadthapindhewiergnce.
Nanbichf 2Ll GBI b B aB SRR 2o B4 oos

phasBeRderidatiba, dhe BREMIEN attfiarofias.| partial dissplatishons arder to

~include one or nore highly dispersed nanoparticle . )
mmlmﬂ:@r%ﬁgglomerab@@péﬁ@n%%ﬁﬂ@ﬁ &ythim e 6e@IHge @ disprIsiondRf resin-
ySd. PaGi ' of f .
conl BRI el 26 R, 2" Aty comte
nancﬁ}%@ﬂ&l@tﬁ (r)eiérsdxz)% cdgm'iﬁuul\ljlsapnaaetih eVhicls iszdispérsbd shisdraein
. about 150 nm sugh as less than 70 nm or |ess than
cornppsie iGTORAITICIRS] et Cammige & BeneRaIlB 34 # Fexin SPatg on the
e ¢ . Ciendi . . L
nan5 836K LB\ bl PSR Ao eg Paruciots o
makihigsitens aonisleatifiedrt UdRlsSdrial Applicatipn Nen 646¢ 6iéniiled iJade 24,

200k b SRR S heIE b 70 g D EARREAE Apptcation
No. BB ua2a{ ?7 fil8 Jingrer, 0pBsSwhrh i8la3sb PRoRIcrEteeatbrbin by reference.
crystallization, precipitation, gas phase

[0048)ndens Exaople apeciaheiinat aigraentsiander gpecial effeat eorpositions

ety B R e ol b BT e BB SFBIHEAR e
compBsitibhe HAhroaned aht iot Infsre eppebrantsiedifedts susieds hefledtance,
a "dispersion of resin-coated nanoparticles" refers to

peadesasmcenmsialip rheen. phagkherescenee sipiarestendesphatochromism,
photosensitivity, thermochromism, goniochromism and/or color-change. Additional

special effect pigments and/or special effect compositions can provide other
perceptible properties, such as opacity or texture. In a non-limiting embodiment,
special effect compositions can produce a color shift, such that:the color of the
coating changes when the coating is viewed at different angles. Example color
effect compositions are identified in U.S. Patent Application Publication No.
2003/0125416, incorporated herein by reference. Additional color effect
compositions can include transparent coated mica and/or synthetic mica, coated
silica, coated alumina, a transparent liquid crystal pigment, a liquid crystal coating,
and/or any composition wherein interference results from a refractive index
differential within thé material and not because of the refractive index differential

between the surface of the material and the air.



"conposite mcroparticles" that conprise a

nanoparticle and a resin coating on the nanoparticle.
wex@apr®sdi sper si ons of resin-coated nanopart i BCEESHENN047619

nmet hods for making themare identified in U S. Serial

Application No. 10/876,315_q'Led June 24, 2004, which

is incorporated herein by reference, and U. S

Provi sional Application No. 60/482,167 filed June 24,

2003, which is also incorporated herein by reference.

[ 0040] Exanpl e special effect pignments and/or special
[004K]f ect Uone@@mtnmhwnﬁlﬁgtemmdIU@F&%@DWO‘@%SIB%PPW%F'OH

onl B BB ST BT B R nen oxosea

one®ririGiedightsBurtes! e4h Beusadean tive dohtisg eNnbie, prasént invention.
sheen, phosphorescence fl uorescence, photochrom sm

Phomttr@@a]@nd/pv phytosenetlm) @ﬁwmsgmnsg?@\ﬁu %ﬁ?%t%MMr%Peﬁure to

G 5 3358 AR, YOREF 5 S0 PLOFRAES i, e

molé@ﬂgeﬂmchhle Brcrbmgted asd the Gitered epaqute/emlbttemtnﬂve colonthat is
non-limting enbodi nent, Becj al S{’f ec osi ti ons

dlfofgﬂt freadoe @rlglr@é cglor ehilya corg epitioR4 VR I'@Oe osye tt‘?1 fadiation
is regﬁé\%éedp gnﬂf]ﬁ g%@gdmg?nto‘ftﬁr &‘Rﬁ bQ%l live Eérﬁ}cﬁﬁgitléﬁ canretuntoa

or e f ect onposi ti ons
stataof resieintwiiich dhé origingl cétat eﬁthe&prphpoatmm retluis. | inaeneonon-

B RO R SRS PRl L g88on
coldrleRB§Pa RRlesRrbedald i eafbRh oGt iR @xd’fe@%tat‘éoatmﬁeolor-

silica, coated alumna, a transparent liquid st al
chapgewentppeaat wMfhirdmdlisesoats to seveig| rrawmea,rsmﬁyas rom 20

seofaft (el 6o e KA BT FETORe AP FRolRIRYP ana
- conip¥sitRRs F@BdE phblsthi@hicadfdsve | ndex di fferenti-al e Tt
between the surface of the material and the air.[Q041]

[0042] cer t & 8 neswlimitigrarilodimiestd therRhotosensiyecrsmresifigrand/or -

onch BB PR RS AR Basity ounc o

sucH@iseby ¢cﬁ)&lerﬂqwn@i&@ aqsutyrber aad/ﬂ)rlpmlydmlza@aé tompohehteln
resent invention. Photochron c and/ or 8@ tosensitive

CONYBRPIOFOMS ﬁ@awﬁ pevhieh ihePRatasenEkiye sarPosBionAR%Migrteout: .-
of tﬁ’é cBat ﬁ@e&‘lé ERA ||nﬁ{‘ﬁ'{ehsc i &fte (A8 %@%ﬁ%‘tiv%rbom%osmon o

econe exmte ar stru ture 1s change
andmimbltdt@crabtrm edmspbsmon assoeigtecwits androrat deash partielly hasind to
a polymer and/or polymerizable component in accordance with a non-limiting
embodiment of the present invention have minimal migration out of the coating:
Example photosensitive compositions and photochromic compositiohs and
methods for making them are identified in U.S. Application Serial No. 10/892,919
filed July 16, 2004 and incorporated herein by reference.
[0043] In general, the colorant, if used, can be present-in the coating
composition in any amount sufficient to impart the desired visual and/or color effect
while still maintaining the desired feel.
[0044] Any suitable method can be used to coat the substrates. For
example, the coating can be sprayed, rolled, dipped, brushed, flow coated, curtain

coated and the like. Following application to the substrate, the coating may



different fromthe original color of the conposition

When the exposure to radiation is renoved, the
w@b@bordsoni ¢ and/ or phot osensitive conpositi oPCT/ERN2005/047619

return to a state of rest, in which the original color

of the conposition returns. 43n one nonlimnting

enbodi nent, the photochrom c and/ or photosensitive

conmposition can be colorless in a non-excited state

and exhibit a color in an excited state. Ful

col orchange can appear within mlliseconds to sev?ral
undeigruews; fanrxampleffmmay becdiegied 3t reonsiesapergture for several

I j f b (v 0 ; .
dayE R R S PR SRR uch g 0F o icher
dwell tineaid tHe dverowitindaeg ibaset ontthe tehpersterss idiifloe, and the like, and

conposi tion and/ or. phot ochronic ,com)?si tio

can hesoptinaized i ane Hilpdin ke arbadyrigalin e oy ﬁmﬁﬁgc%,ss of the
cur%d;{fgar;ceﬁfq M t?:éji‘fé'tlne(f‘té tBQaniIF,gsuc% RO YITR] t DR,

zabl'e conponent. Th contrast to sone coatings
[0045] whi chintone epiitoddisens of theepresepbisivention, the pofyusetbaneat
. of the copafi and crystallize jnto the substrate, the
disASREPBSARRINERIEe LSt EOMSHE S BP I TRRE BEREE pPR OIS, antt 1
ano bodiRfEnteRaGH8s Adopehty ?WQ(SIQ Nn@&inotifRsémBadikiedkt by the
ound to a polyner and/or pol'ynerizabl e conponent in
presard émaaniion, et reuiralizing agentidagsaab bavewmly ene hiydroxy group and

. t t] h 1.Ni I i ' I

B N R A

hyd RBQL §80pO Th GneHidP esbbddient BAtHEEIrBedst iheentidH itng pblyether does
arée Tdentified in U S Application Serial No. ) !

not contggpany @rematisimpigtiest 6ln. yed auotied emkastiment pblieHayesition,

. reference. e e § [ ;
thergsTHEGRE BE! ypelntorr RS Blemas® Sy Fichher dmbodiment
cycligieabnaty fiotibs aire exciudedl in dithelesibedinverstual raoldf orass

color effect while still maintaining

! he ?\gzi red f e?l .
polyabe haying g nembenayeragetmeleckan weioht&f lessthap 00 g(mol are
excfidB, 4§ apifer BiRRifen} By EARLI ORI,

and the like. Follow ng application to the substrate,

the coatjn under cure, for exanple, cure may be
[0046F et o USHLUFHEI Hiless oPEnViSe eXPiRNS Speglieiat qumbers - -

|V t Rpehéata thefead

sucﬁ f&@hgg e%ﬁg%gi;n% WI88s, S4RPe S SarkdsME o?p fes Rl ad as
if prefaced by the word “about”, even if the term does not expressly appear. Any
numerical range recited herein is intended to include all sub-ranges subsumed
therein. Plural encompasses singular and vice versa. For example, while the..
polyurethane dispersion has been described in terms of "a" polyether glycol, "an”
acid functional material, "a" polyisocyanate and "a" chain extender, more than one
of any these components can be used, as can more than one neutralizing agent,

crosslinker, or any other component.

EXAMPLES
[0047] The following examples are intended to illustrate the invention, and

should not be construed as limiting the invention in any way.



dwel |l tinme in the oven will vary based on the

tenperature, airflow, and the |ike, and can be
wo@piosnioed by one skilled in the art. Typi cal | BCT/UR®05/047619

dry filmthickness of the cured coating will be from

0.5to 4 mls, such as fromyy to 2 mls. [0045] In one

enbodi nent of the present invention, the pol yurethane

di spersion excludes the use of polyesters, including

pol yester polyols, and in another enbodi ment excl udes

neopentyl glycol. In another enbodi nent of the present

i nvention, the neutralizibx@mpjerdt does not have only

e hydr,ox r ou d. i ther. .. ' e
100885, /21 1A oAl A SRR W st P bR ol sondenser and
nitrédtiblet Mo paRdiget vEtHo0oH OB jrasis (ghpolptetesnéthylarendthenglycol
the polyether does not_contain any aromatic noiefi

sold ungenthissanatentbeRAEHAN 2000 AME\AShE ActimetnpreRonic acid
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a5 gHhC BT oy B S St b bver 10
minBie folléWed iby 3662 kemhethybethyirketoneandrhbarg dibsitylirotyalirate.

havi ng a nunber average I l. i ght of | .t o
Thessecipmeroteameddpaied, HiRIGATanRTEFHEONPREREed © 80°C

an@@%é:?)ﬁ?ér% e8GRy Qs ﬁ{eeisséﬁhéis%qu[v%féﬁﬁ]%eﬁﬁgwsg 1380.

unl'ess otherw se expressly specified,
ThenBth4 rsdismethylatpropiosie apig messaddedialtbe seactiongliask. The contents

ampunt s or . pe t b ; ' f db
wergiRgery i SR rocve g e an weRfh &8s 208! “express y
[ood§pear . lmyg{elmsht (rRHUERRAE asiUs @Eniant Bf 83 lSweigheperent

tao incl sub-ranges subsuned therein. Plural _
(measoethis see Bout@ll 140°Ghdan/acgd vabresef. 21730 meg Ktllg, and a weight

whi | h [ ) dj [ h b d [
avefpe Eileser el Bl SRELI BRFLS1 " ane aci d funct | onal

[0058} er i al155280 gPathios By ab@iEpRIPbIyrAS AtVE°C was eided over 25°

~nore than one of any these conponents can be used, as
minciégs tooa solutian of @5AELe deianizasywalasd0-6 @ adipiq akd dihysirazide

and o) OB RRRER o Pl 2L o SR g
gallbReubétiditflasiceqEippbd witth efflés, rddublegpitdhed iladed istirrer,n

any way. Exanple 1 ) ) . .
thermocouple and condenser. The dispersionitemperature after. this addition was-
36°C. The reaction contents were stirred until no evidence of isocyanate was
observed by FTIR. .
[0051] This dispersion was transferred to a flask equipped with a stirrer,
thermocouple, condenser and a receiver. The dispersion was heated to 60°C and
methyl ethyl ketone and water were removed by vacuum distillation.
[0052] The final dispersion had a solids content of 38.7 weight percent
(measured from one hour at 110°C), a Brookfield viscosity of 144 centipoises using
a #2 spindle at 60 rpm, an acid content of 0.171 meq acid/g, a base content of
0.177 meq base/g, a pH of 8.26, a residual methyl ethyl ketone content of 0.15
weight percent and a weight average molecular weight of 95536 in DMF. This

dispersion was then used to make coatings as follows:



[0048] A reaction vessel equipped with stirrer,

t her nocoupl e, condenser and nitrogen inlet was charged
wWOowRah/0108®. 3 grans (g) pol ytetranethyl ene et hePCYU§0$/047619

sol d under the designati on TERATHANE 2000 and 50.7 ¢

di met hyl ol propi oni ¢ acid angsheated to 600C. 336.7

gramns i sophorone diisocyanate was added over 10

m nutes followed by 356.2 g nethyl ethyl ketone and

1.51 g dibutyltin dilaurate. The reaction exot herned

to 63°C. The reaction tenﬁzégiﬂge was raised to 800C

and the contents were sti Intil the i socyanat e

ConfdHE & et Vel BitlcriB@en 1380,  [Nedutiag EXadple 1: | Coating Example 2:
on‘E: nmet hyl ol pr opi onlnc aci d was |added(gastsf he react i o(parts)
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ACEMAZD ar1BOH g Sitimnaiowde ght aver age td ecul arl wei ght-6&f

TS100F971 i n THF.| $i0@B0oxidsH2ing dr ans of-29 he abdve 2.70
prepol yner at 7&redt was added _dver 25 pminutes-ito

DIWatgryt i an_of 2259 9 g dei onizgd mnfc??31/|n 6 -;.—hn1,385
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A) pl t(f:o qrgergél g%#lagﬂa 'frgﬁ'\%e ustsg M&lﬁeﬁﬁglscondenser
‘{Tl 84115 204806 efc%rtlh §i s addition was
C) &all %a&kueﬂo@.mg;@ggs were stirred until no
D) eVIciﬁrnﬁeec@ alSia6¥ BOANRSsHAso Ofsecared by FTIR [ 0051]
This di spersion was transferred to a flask equi pped

Lfh a stirrer
10084} o; v enedrrgrafiig He TSR HRsEhEd FLRERH EROEPR 1y costingp were
preﬁéféd mHﬁé ESIRWARG nYd@irsr. Whealissarsiondvay agm:tedmlgorously using a
distillation. [0052] The fi nal dlsper5|8fn gwg fﬂ
Covwlestade.oDefigmenandgnettipa agent were 8dded OF‘P‘M%’ eheslaw
110°0) t
adcﬁ@?rhép @g#sglcg)nl%r{ hgé A?S}’ba&fﬁﬁh of g@% 8“@@?} ?Q{id%?hé ﬁﬁxture was
agltm@d fusr A @idlﬁomw mmutemtV\m‘teﬂwéﬁ Yhereqddmd;&jrghmalqg—to the
of 26, a residual pg th%/ ket orae clontqg Q[
sollgsm@cosny appropriate for applicatio described below.: Priorto spray .
application, carbodiimide crosslinker was added and hand-stirred into the mixture.
Coating #1 was spray applied to polycarbonate/ABS plaques. Coating #2 (higher
solids offset) was applied to black (acrylic basecoat) medium density fiberboard

(MDF).



wei ght percent and a wei ght average nol ecul ar wei ght

of 95536 in DMF. This dispersion was then used to nake
w@e o@bhiomyso as foll ows: TABLE 1 A) Commerci al | y aRei/usims047619

from Degussa- Gol dschm dt Chenicals B) Commercially

avai l able from El ementis Spggialties C) Commercially

avai | abl e from Degussa D) Conmercially avail able from

Ni sshi nbo Cheni cal s [ 0053]
descri bed in Resin Exanple 1,
in the foll ow ng manner.

Vi gorousl y u3| ng a Cow esl

coatings

I ncorporating the resin

were prepared

The di spersion was agitated
Def or mer

and wetti ng

agcut {e auucu,
S|I|con di oxi des.

IUII

After

st hd

R BEnStty FiBErboard
2 silicon

Vol iheGr&iRal bs/gan M XU JTe Was agigaied Tor 4

in addi t1 o 30

Cur nutes. vater was

Thenog
sol i ds/viscosity approphijal & amelentappl i ¢

ARG O Thi Ny

I ng t oo ik 180°F
at | on1 asy at ambient

DETq@RG)' | bed bel ow.

rior to spray applica

\ti on, 17-2.0

Toudar bodi 1 m de crosslinker westistdded and

hand- st {Rubeaty”

Crosshdtéh Adr@sipa'Xt ur e.

Coat i ng #00%was Spr ay

appl i ed 10@%

SolvpatIRgsiatabagiat e/ ABS

pl agues.

Coating #2 (

hi gher 6&@MEKd4ps

Humadith detesionas applied to bl ack- (acrylic

asecoat) nedium

deBiih Y efstibgr boar d ( MDF) . TABLE 2 1ASTM|D- 3359;  100% =

no-loss-—of coati-ng—adhesion—2ASTM-B-5462-03—uging
fﬂ?ﬁﬁlﬂ'ﬁ acetonetor MK-as—indi-catedv—v Mﬁgiﬁzg
Whis Eyllr}l €S ‘I\iv‘er 152 ez(ﬁf SEE —Of 1U_ i.l:l_yb at 1L \J\.{l‘,r 10U /?:all
Coffos ! al i ‘:/e 1 3 gty —mey—were 1 e T EMOVET | [Omr\lo'bﬁect
Isopb' hdf' Yy chrambet ; Wi peu o1, _ana evdl Uc.[ €0 TOr Ng effect
Vinegg/ 1€ST O accot dimg—to /-\bll _IVI D 3359, 4Stain TeSTiNgGfedN |
Olive bl T T agent's re applrea-Tor approXimately Zgai
Red WiHES, remnoved and any change in surfade condi INoGiffect
Ketdp@g €d. [0054] Wherjeas particul ar enbodijment s ofNoteffest

Mustaay enti on have bedn descr Féiggtambove f or

pur posesFaf -

Lip $tickustrati on,

it wll

beaiggiighesthin} 0 t hg

se skilled-in

Motérfad art that nuner{ous ait {Gdssommgef t hd

details of the

MakpsUpsent 1 nvention

may Ifeil (Biebe changlout

eparting from

Hant/l@esarmvent i on as def i né&dil {Gossleenggphend

d clains. \WHAT

IS CLAIMED | S

ASTM D-3359; 100% = no loss of coating adhesion.

ASTM D-5402-03 using either acetone.or*MEK-as:indicated: : v '
®Samples were exposed for 10 days at 100°F, 100% relative humldlty They were than removed
from the humidity chamber, wiped off, and evaluated for adhesion according to ASTM D-3359.
“Stain Testing: All staining agents were applied for approximately 24 hours, removed and any

change in surface condition noted.

[0054]

Whereas particular embodiments of this invention have been

described above for purposes of illustration, it will be evident to those skilled in the

art that numerous variations of the details of the present invention may be made

without departing from the invention as defined in the appended claims.




1. An article of manufacture conprising: (A a rigid
substrate; (B) a soft feel coating on at |east a
w@iobiozes®of the substrate wherein the coating POIPR1088647619

the reaction product of (i) an acid functional

pol yur et hane di spersion and4fii) a crosslinking agent;

wherein the acid functional pol yurethane di spersion

conprises (a) an active hydrogen-containi ng pol yet her

havi ng a nol ecul ar wei ght of greater than or equal to

2000; (b) dinethylol propionic acid; (c) a
WHADISIBAMals; and (d) a chain extender; wherein at

| east 70 percent of the acid functionality is

neutralized. 2. The article of manufacture of Caim 1,

wher ei nahhatislekgimaigacor@tospsisipbbasti c. 3. The

article of manufacture of Caim1l, wherein the

subst r at®) coapididedb¥rateod product. 4. The article of

manuf ac e qf j : i i

conpri SL%)r me isﬁ)ﬁ fgé{l%s%t?%g{r I’%ggt:% p 8§R§$T%§hgrs.tuibg’ltrgteov%/here "
the EEHHgRcSHpEsa thel rebatidn pwiteiceoh t he pol yet her

conpri ses polyether glycol. 6. The article of .
manuf acture & d éf‘rﬁw?%‘%?@?'rpq]%eﬁlﬂr&‘?e‘ﬁ'ﬁg?rséﬂr&/%%q
conprises pol;yt et I fekh&rens e 4cid flihetional
article of mgnuf a%?ﬁ?éemg‘f ﬁgégg‘ém 1, wherein the acid
f unct i opalyiurgthire déapersioh cethpises
di met hyl et hanol am,ne. 8. The art.icl . :
Claim1, wherein {®e p@f‘ﬁ%‘g‘és‘gﬂﬁ\({g@%_%ntw B6iyfifer Raving 2
molecular weight of greater than or equal to 2000;

(b)  dimethylolpropionic acid;

(c) a polyisocyanate; and

(d)  achain extender;

wherein at least 70 percent of the acid functionality is

neutralized.
2. The article of manufacture of Claim 1, wherein the:substrate::
comprises plastic.
3. The article of manufacture of Claim 1, wherein the substrate

comprises a wood product.

4. The article of manufacture of Claim 3, wherein the substrate

comprises medium density fiberboard.

5. The article of manufacture of Claim 1, wherein the polyether

comprises polyether glycol.

6. The article of manufacture of Claim 5, wherein the polyether glycol

comprises polytetramethylene ether glycol.



conprises isophorone diisocyanate. 9. The article of

manuf acture of Claim 1, wherein the chain extender
weompi7es di hydrazine. 10. The article of manEEHEB08047619

of Claim1, wherein the crosslinker conprises

carbodiimde. 11. The artichg._of manufacture of Caim

1, wherein (a) the polyether conprises

pol ytetranet hyl ene ether glycol; (b) the

pol yi socyanate conprises isophorone diisocyanate; (c)

the chain extender conprises dihydrazine; and (d) the

crosslinker conprises carbodiimde: 12. The article of

maguf ac i M ' | 5 i ity i
suBst ant GG SH HhsfiubectRPERLRIGE ARALI el doid functionlty s
neufraizdpRiti demethy@thamoldmingher ei n the coating is
wat er based. 14. The article of manufacture of Caim 1,
wherein the 90 percent or greater of the acid

f urct | ORpLI dfclbSFRAHUFRLLALEF Claim 1, wherein the polyisocyanate

comprises isophorone diisocyanate.

9. The article of manufacture of Claim 1, wherein the chain extender

comprises dihydrazine.

10.  The article of manufacture of Claim 1, wherein the crosslinker

comprises carbodiimide.

11.  The article of manufacture of Claim 1, wherein *
(a) the polyether comprises polytetramethylene ether glycol,
(b)  the polyisocyanate comprises isophorone diisocyanate;
(c) the chain extender comprises dihydrazine; and

(d)  the crosslinker comprises carbodiimide:

12.  The article of manufacture of Claim 1, wherein the coating is

substantially solvent free.

13.  The article of manufacture of Claim 1, wherein the coating is water-

based.

14.  The article of manufacture of Claim 1, wherein the 90 percent or

greater of the acid functionality is neutralized.



