WO 2011/ 041288PCT/ US2010/ 050488 1 SUBSTRATES COATED W TH CLEAR PCLYUREA
FI LM FORM NG COMPCSI TI ONS FI ELD OF THE | NVENTI ON [ 0001] The present
i nventi orwoebutmEs$2880 substrates coated w th transparent pom/usec@osbussent
curabl e conpositions that denonstratellong gel tines, and that form
transparent or translucent polyurea conpositions when applied to a
substrate. 5 BACKGROUND COF THE I NVENTI ON [0002] Pol yurea el astoners have
been anong the curabl e conpositions comrercially applied to various
substrates to provide protection to the substrates and to inprove
properties of t RUBSEBATESEOABED, WIEA CLEAR BOLYSIREARUMHFRAMNG d as
protective coatings in industrial aephpb6siteNg 10 for coating of process
equi pnent to provide corrosion resistance or as caul ks and sealants in a
vari ety of aggressive environnments. In addition, polyurethane and pol yurea
el astonmers have been used to.Ihﬂ@Lé%ﬁiﬁﬁéﬁﬁV%E@K&QCkuD truck beds. Such
coatings for rail cars and pic rotection fromcosnetic
dﬁmage ias wel [({m%rﬁh@beegeld 'nﬁfmvbnﬁnn e $0 Qtlnbstrlaﬁedsaﬂmaed oith tﬂarmm}aa:rbndamalgg, ]
chem cals, UV |light an er _envi.ronment condj tjons. [0003] It wou e
oo bl o to. BROTHGRST SN COPBRK O THALARSITGRAE (SRR SR RBHSPE on t hat
provi des i npr ayediraRgiuancal tr@ﬁﬁu@érﬂt[ﬁﬂ*drég nReItioh€ Swiiéh Ppsdd & @s such
as abrasion, chip, corrosion, wind, UV light and bl ast 20 resistance.
SUMMARY OF THEY | ON [0004] The present invention is directed to
substratesscoated with a transparent or translucent filmformng
conposition, prepared froma curable tmo%packaoe conposition conprising a
first and second reactive pBAKGROGND QF T6E INVENTION package contains a

h

pol yam ne co I Bl 5 e f i I ihe; WO

D137 041 588PC N UESheSAFRY sBisTnerShask Rkl liBhg HBTLLABR, cPRRYARS,

pol yanm ne; andommerciallyi jappligdl 40 i yaigub csylasirptesi te.previdé rbtackien pol {emi nes
i), (ii) , a i) isydiff. f - hers. 5 cond

Ee;ct i(ve) pac kgg%ét'?:t)érgpré@esfoa 'g@ﬁ&eso%@gén@%. BEFh@eS Sgg?l[gl%gg ]co-r'%g@g I1't1on,

under anbi ent ccmpds%iti@nsrhavedpﬁm udexli asgprofectine coatangsiiv induatiaagelications

demonst rat1eos ﬁ)r%%latirlid Wpr%?:e&t ecgu(?grﬁéntztéop%\ﬁgg 889(§Sion resistance or as caulks

and sealants in a variety of aggressive environments. In addition,

polyurethane and polyurea elastomers have been used to line rail cars and
pickup truck beds. Such coatings for rail cars and pickup trucks provide
protection from cosmetic damage as well as protection from corrosion,
15 abrasion, impact damage, chemicals, UV light and other environmental
conditions.
[0003] It would be desirable to provide a transparent or translucent polyurea
composition that provides improved mechanical and protective properties to
substrates such as abrasion, chip, corrosion, wind, UV light and blast
20 resistance.

SUMMARY OF THE INVENTION
[0004] The present invention is directed to substrates coated with a

transparent or translucent film-forming composition, prepared from a curable,
two-package composition comprising a first and second reactive package.
The first reactive package contains a polyamine component comprising:

25 i) a polyether functional polyamine;



DETAI LED DESCRI PTI ON OF THE | NVENTI ON [0006] O her than in any operating
exanpl es, or where otherw se indicated, all nunbers expressing quantities
of ingredwvenbs/o41msacti on conditions and so forth used i RCThS2610060488 cat i on
and clains are to be understood as bekng 10 nodified in all instances by
the term"about." Accordingly, unless indicated to the contrary, the
nuneri cal paranmeters set forth in the follow ng specification and attached
clainms are approximations that may vary dependi ng upon the desired
properties to be obtained by the present invention. At the very |east, and
not as an attenpt lt)o | iafi asperis eﬁﬁﬁflfumﬁlpﬁélrp%)famlh% ansctri ne of equival ent s
to 15 the scope ofy; nfire ast be
construed in Iight of taﬁ]eé}frﬁ)ﬁé re oF%gﬁbfstiﬂg cantss(gfgl s al%)e

appl yi ng or di isatiffereaiinentiep Ot@eh?nl ques. [0007] Not withstanding that the

nunerical ran p ter ettl faor h e

i nvention ar eﬁf@gfgﬁ? rr%{(}%gﬁ Pea?,p'\;e m@% aqo%%ts § % E“ﬁ%‘%&/ﬁﬁ?ﬁ? -Itrﬁét he
speci fi ¢ edanplrableaceEmpeyiion, eshdes ambiti sehgitiass, upesi fixing éntheneaeiivec al

val ue, however, .inherentl ntain.certain e nece ssarily resulting
fromthe stan%?‘@gﬁ%\ff 'T\:/?Haf S Fhee!itig et e éé%@@%?‘i?@ Pesting measurenents.
[0008] Also, it should be understood that any nunerical range recited
herein 25 is intended tQg ) . ] therein. For

exanpl e, a range of "1 teH=FSFHteRacs Nsyb- ranges between
(and incl udi nF)OOBPétHé?Cthéﬁ% Ehi/"oﬁléfﬂtnﬁé'é*ﬁnfbfesl o@%e‘ré‘%tﬂe?ﬁisbquleaéd mim

val ue of 10, i's, having a mnimum val ue equal to or greater than 1 and
a maxi mum val aé ngfnbggﬁd,gxprggs,l@g qguasidieseiringredientgpreaction cond!tlops and so

2011/ 041288 PCRHSBII0 9204 BBocidABASAN et b ol b SmpBSEI S8ty and e

appended cl ai I nc ol ural referents
unl ess exﬂﬂesmoﬂlf@ddn alhmlﬁm@@éwnpe term tebaut’ oAﬁﬂ@deQerUéh?SS If[OUIUﬂQH toThe

vari ous enbodi ; nt ed
herein are eat: rﬁraﬂpﬁggﬁﬁﬁ%hg% %a%??er? &Sf%nb\n"lt] hwerefebﬁslb@c ai%e% flﬁéﬁgﬁope of
the inventi onand‘iwaclmdmlainm:at&japgbxmadhohs R@ttmayrwaryedependm upgdmthebut not

Fol | ow no_ ter HERAECPREEE Lo kY ity BELARAERIRYIE QB &Y o1 o

|s neant a polaycmaot aﬁahmien@t tmhmpmg/applmaamdotmpcdopmesof eguiyaEntganers. By

"conposi t rial"” meant inatiaon of two differi
e al 5 15 OBESFEHR F ol CBTa AdTeras Pris egn sIPUS: & IKsha®' on
with a curabl eonsimedsi tigiotnof theansmbehat rddoetet RinfRACdigReTROG bl i applyirg)
pol yneri zabl e C{m%r oss 15 linkabl e through functional groups, e.g., by
nmeans that in8q WG ECHEIUSS it ed to, thermal (including anbient

cure) and/or el Kbt witbxiRAaMGEthat @LALMERBalt &GS %Uepararrfélt@@dsetlﬂfg simlar
terms as used in connection with a cured or curable conposition, g., a

" cur ed conposfarihoie Broagopgopspetite éVeaset iase iapRroxrBalieNs: Hag qu@ébt a
por tion ofpgt hGaRes ¥OEbHE #PHhe %@E‘#u@bx@rﬁpl@é %?é IddokRBla8 N8 hesditial form
the curable conposition is polynerized and/ or crosslinked.” Additionally,
curing of a pAhyreMesgdl waldenh@uerer oifhee@ndy LoNiRIn GBIIRIBt RIS SwCassbiposi t i on
to curing congid koRS S o] I ing to
the reaction %Sh{tﬁg ;@gﬁ?pgestgfﬁ%rpl gﬁ\g lrragr{r gg%ﬁsd)ob imé%%gwltgéﬁ%gnd
resul ting i n peaguement.i on and formati on of a pol yrreri zate.

[0008] Also, it should be understood that any numerical range recited herein
25 is intended to include all sub-ranges subsumed therein. For example, a range
of “1 to 10” is intended to include all sub-ranges between (and including) the
recited minimum value of 1 and the recited maximum value of 10, that is,
having a minimum value equal to or greater than 1 and a maximum value of

equal to or less than 10.



25 When a pol yneri zabl e conposition is subjected to curing conditions,
follow ng polynerization and after reaction of nost of the reactive end
groups ocwonsil/ainssrate of reaction of the renaini ng unPeaatsedonsast i ve end
groups becones progressively slower. ¥he pol yneri zabl e conposition can be
subjected to curing conditions until it is at |east partially cured. The
term"at |east partially 30 cured" neans subjecting the polynerizable
conposition to curing conditions, wherein reaction of at |east a portion of
the reactive groups of the conposition WD 2011/041288PCT/ US2010/ 050488 4
occurs, to fot080Q] pelugaein thig specificatipohyaird ardsnded siaivs. the atidtem"aal so be
subj ected to cyyi condi:L i h S Lal |y C reis
attai ned and érgﬁ% urt'h%ﬁﬁﬁﬁ#%lgreﬁ%ghﬁs?uﬁé% %%S}Iglg%% Pcaﬁr%au%rg?ﬁgr

i nprovenent i imped jonenve @feperti es, such as hardness. 5 [0015] The term

"reactive" re a f.unctional group capable of undergqi.ng a chem cal
eaoti on i ¢ nlqU10bTRe JatpEs chBARIMIA R RAMPSE At oErARHBLeEel B upon
the applicati presehtcliemdreidraradachi uhdeadodd toobe n@h-lihﬂtil‘?ﬁﬁ/itl@rréﬁféﬁcﬁ) ffe a
catal yst or b% any ot her neans known to u&?sg skilled in the ﬁ%ﬁ[@ 0016]
The coated suBSEaPlEedRVEHEN prECESIMi NERIFN% ANE JHBIPERS 81985t %0

havi ng at | eapyt fenmedtabl e surface. Suitable substrates include rigid or
flexible metal substrates and/or foils such as titanium ferrous netals,

al umi num al ulMdhkAalusedsin the dpkawing sigserimiion anst alrinamdhal fPWIRG iefMsat es.
Non-limting ﬁé\?’é’%'eerﬁe%{ingiﬁéiUEteatb%ﬁJw:”at erials include cold rolled steel,
gal vani zed (zinc coate teel, electrogal vani zed steel, stainless steel,
pi ckl ed 150st EMI12] By népalyraer” aisl oyeantich pelyGALVAGINEIAD, hamdpelymersaaridons

2l <o be uscd RO TERa A RRRR B, SombPHle Rl o i L e, "

concrete, briokiwopdrasdrerdiffesinganaterigler am c tiles or other building materi al

surface both iye and fynctional,. 20 [0Q17] The conpgsitions of the
resent i oventtidal ahe g Rair o BEiapPee L st Mrsd B R SRRt | or
even transpar esinpssifiei, mdées BEChedndichRarcopfos®hii€ palyn@riasslie dregdss t hat

are typically used as gl azings or transparencies. Such transparent

subst r at es dmajnRelRe NEOYRL, BINGHPRAl B5PURSe &50-t RYMEANSoiNAE s bUh 3t 601, 25
[0018] As usefimhed &, 'fherh'éﬁﬁirﬁcﬁ’mdrhé hh@%ﬁpﬁ@ﬂhﬁd/bﬁéﬁé%é ExpbseRAt | Ng or

substrate haquqg a_haze value of no nore than 5 when measured based upon
ASTM St andar d[Md4] Dhe 638" “cyEs” ngusecor SRNiRY IR0 @S USTRI smmechen Wib & | abl e
from G et aghh i ~det erm pat. i duet j i Ssible
[ gt w th s SATel Engt FOE R, S, ATPUR,  mARHE B Solf® Bkt 700
nanonet ers. Hdescripibmie meaindefhaheal st ree pariidn lof gthe pblimerizakle aandfered so

of 1 he vo S0 i6R TSEEEH RBRT biebisT 4 bl oo kP REA " oh

al | owi ng el ecandoagmsslinkednddgitiofeallyg curing of &lpelyhiegiaabletcompasision nefersgh but

diffusing it such.that objects on the other side are n learly visible.
Ao used her ei 1o Sitelb it G R onlidRe 308 28inuf bBTmed s et o
thaln_ 5.d 5 [Ogﬂ&}mgh@r's*gbfﬁaumgetotﬂ@e ¥mic¢ibn bhmefriebgtiivfeOf_Ueri:tmanmupsiof then | ﬁ
applied may be a bare, cleaned surface; .it may be oily, pretreated with one
o "more pr et r BYTRBSO, GRHGERGTEhe) PAaRHABF ahsi TR A1 BHKTBHEHBr e
coating cempowWHdnaFolyMElFES co®besitiorigiubReideyodnyingebhdidons)tliedimg, but
not limted to, spr,a* ng, dl1p coating,, rol ctgatl n(g, curtain coating, and
the like. 10 POYPE]IzaH08 gt AR eprion PloMRPhef 108 TEREIVE BKSITOHBE OS¢ ¥ Sappl i ed

to the substr gicemtdbs taetidh e6@BlremAVRY LifMdases r@@(ﬁﬁle@nbﬂ%?o@ﬁsaﬁédm&m and
are prepared fromtwo reactive packages that are typically m xed together

i mredi at el y pPioSFessiyebuFIoWg! fUte BRIAMEIEDIe (ROINPaOBCan Re SUPIS§iach Y

i medi atel y peiiHg EshdRRRkIUraE it RNa0badiBartMRARd. | PRt (PmiBeIcaePsAkiale as a
15 coating. The first reactive Package conpri ses a pol yam ne conponent. The

pol yani ne ¥onpéisenimegag subiering: g ROl Medzale FaMPeRLORIRIFWINdotaNEHIoRPgher
pol yam nes, apfefdie ittt oO5ALRS JEHiGEohE TBANiVE gr& i B ¥omposition



[ 0021] The pol yam ne conponent conprises a polyether functional polyam ne,

typically a diam ne. Exanples of suitable polyether functional 20

pol yam newoi2ntllo4aizsst hose sol d under the nanme JEFFAM NE, Psuals2@s/03EHBFAM NE

D2000, a pol yether functional diam ne4avail able from Huntsman Cor porati on.

Such pol yet her functional polyam nes are typically present in an amount of
5 to 40 percent by weight, often 15 to 35 percent by weight, based on the

total weight of solids in the first reactive package. 25 [0022] The

pol yani ne corrponent further conprises an aspartic ester functional

pol yani ne. | nOgeie,i lOUPHR aepdipipiasie.s T RAEMEIZEbENEOMPRSIAMN o alse Resparti c
ester functio Wi i I rti yan ne.
Not i nt endi ngQ@geﬁga btgﬂ?:%ﬁg E?rﬁdeng}rf% éﬁcrﬁ?rgﬁbéeIsﬁgvehﬁgIIWa{:’melb%r]ghbeP%ups on

the aspartic eHaigedf andt Wtbﬁ@lln pturtjzarn wlngorreswltwtle e significanBofuiherdr ance

such that reag}l] t. ate i s slowed
sufficiently ﬁﬁoérg??rﬁé&wtfngﬁo@me?ﬁdcgf& L\ﬁdbht%l E{@rﬂﬁ%{% by increasing gel tine
of the VDSZOMHGPIB@W&'P/réISﬁMOi@Q@ZtB& mnamnaOgrdljparapablermarrﬂdrgmg

conventi onal polyani ne c 0 sed to are ol yur eas i

o o Lo ¢ Bkl ek O Fah peh B B P PRER R SRR E05E o 3l 671 om
Bayer Materi alySen &m&ppﬁcdﬂﬁﬁk@:hﬁ‘ﬂ OHaduhzd radngtickh 26, inmeepeiseree BESIMOPHEN
NH 1420. I\/breove[ ﬁ dlfferent as %W ¢ ester functional

di am nes may B%ayﬁE‘Pr e%pyq{ grhr@e %?‘?B In g @de additi onal

aspartic estefo)1¢N¢hé %ﬁleddé@dgtrﬁﬁe% ef ﬁedbﬁeééﬁtembeﬁtrdh%érﬂﬁnﬁ B@bst@fdgnes in
the pol yam ne conponent. One exanple of such polyaspartic esters is the

deri vat i veOof hayiag 1) leasi| e soaiable1sustagrantrisalde syBstrales dnaludee loigver | abl e
commerci al ly hzo0Bawel Mg %bg{?c%llé’ngﬁfh € ikt Mokt NH

1220. Ot her sul ta | e am ne function conpounds cont al ni ng aspartate groups
may be enpl oyeaimirure Rlumingdialioghatpper.t &erd pﬂleyamehab@ndaaﬂovwbau@tes

pol yasparti c Bﬁﬁ‘uhﬁtuﬁ’g‘f'&gmg%@ b ckule s‘f’e‘?‘eﬁ'r‘ﬁétre‘n‘riﬁsun% udg"@&g%ﬂ %1'%1 as

mal ei ¢ aci d, urrar C ~aci sters, aliphatic
t he pol yam nesalk/amzeﬂbl zahbmatma);stefé ele@ob%ll\@mzedrsteet sl@inieas stees piakidsi nat| ons

d di d Th
ol yam na ‘Sontaknt 1 100 1P EloH B, SR EACca R PR kB 20° o
80, often 50 Co][n‘tﬂqettl_ansi o:mDE}potnt@mSEemouz%dpﬂ]rté@{mtgubynmisgd:ﬁn gI}Esotb:le_ i in
t t netiona am ne, based on i i
20 che first Pese FoutaR e abeubSurB iRl yafe, S BenbBkBk: olordfer
conpri ses an blickyhsiadter, malgcamcommidttilés oamyhear! hypldimigi mareviay auiface weth be

used, it is typically a diamn Exanpl es of particularly suitable
al i phatic di aﬁg‘f%@t"fe?\:%’]%fg@c“% ‘hout linitation, ethylene dianmine,

1, 2-di am pepr ARANETHE - cﬁn@b@ﬂbﬁ@@ﬂir@n&eséntanve?ﬁloﬁ'aﬁ*@?&ﬂ&%ﬁr@%ltable as
1, 6-di am nohexane, 2-nethyl -1, 5-pentane di am ne

di ami no- 2, 5- dP%t”ﬁ?l ﬁ@xgﬁ@sluqeng ar eYRA/ ansparent substrates such as clear
2,4, 4-trinet hidry ﬂqeﬁcd'o@mg%ge&ﬁ@@ts 1thé’:t1 éfbam{]ﬁl@é"?d%%ae’ag glazings or

1, 12 di am nododécane , exane di am
1-am no- 3, 3, 51r€i|ﬁ$n?é¢flrﬁyel& 5SHeh H@ﬂ’maﬁwt %@élr@tﬁémha\@ ahaamabue of less

2, 6- hexahydr ot.pl Uy 4 2,4- and/or 4,4'-diam no- 30 dicycl ohexyl
met hane and SFr%nEydiOg?Ey%?ﬁémgnam no- di cycl ohexyl met hanes (such as

3, 3' - di mret2dy 1{0018] Adivasd merain,diie ltereXsdnspatehtimefeasitb 8 cBating et syldsirdied’ -
having a haze value of no more than 5 when measured based upon ASTM
Standard No. D-1003, using a COLOR-EYE 7000 ULTRA SCAN XE,
available from GretagMacbeth, wherein the determination is conducted using
visible light with a wavelength ranging from about 410 nanometers to about
30 700 nanometers. Haze value is defined as the % of light that is scattered so
that its direction deviates more than a specified angle from the direction of the



WO 2011/ 041288PCT/ US2010/ 050488 7 di am no-di cycl ohexyl nethane), 2, 4-

and/ or 2, 6-di am notol uene and 2, 4-and/ or 4, 4'-di am nodi phenyl nethane, or

m xt ur es wbenaai4128€ycl oal i phati ¢ di am nes are avail abl e PcoOrasee10i08048% from
Hunt sman Cor porati on (Houston, TX) under the designation of JEFFLINK such
as JEFFLINK 754. Additional 5 aliphatic cyclic polyam nes may al so be

i ncl uded, such as DESMOPHEN NH 1520 cited above, and/or CLEARLI NK 1000,
which is a secondary aliphatic diamne available fromDorf Ketal. POLYCLEAR
136 (avail abl e from BASF/ Hansen G oup LLC% and HXA CE425 (available from
Hansen G oup me)ent bpamy ed¢ansiurant oMaans aflowise sHertomacarerieneran(@-d.
acrylonitrileyg t di are
typically present @]ﬁggj%ﬁgmrbh@?bg{#lﬁu%@ ﬁgp%rghhtaf%b%@ d'ﬁ ogﬁreﬁ%lo to 25
percent by weBghaot @emlyrmssleleofASeuseprher@irQmapeuceﬁtmaiyrlaieltmallyw@seca on the
total weight ﬁ%zesx?élbgﬁréa?er s Ei rst reactive package. [0025] The pol yam ne
conponent in e T1rst rteactive package may further 15 conprise additional
pol yam nes 5di {G0d®¢mhe fsubsnattélmnswh&hrtaacﬁyn mremegmmpo&mrplerwptled (iay,be(ii),

and (iii). Addi |onal yam nes nma ude those .disclosed in Paragraphs
100261 - [ 0028) b A’ SIRES Sk Sautie Praisash D Ohenob Bt ed by

reference her prgtreafnent d@dp@shﬁﬁnsUM/cm prerpﬁuméd tvhm rcm@cbr WRogaekawrs, the
curabl e conposition. denonstrate 500, seconds.

[0026] In cer PAMROIREPHERES ed‘F ?H@ eﬁr@%@'ﬂ% eFP\F@n'PFWH'”gt F?Ht Bl ¥raikRche

conponent foid“%bréW@PBlp&:%%tl | ralebatingnalrtdi® sb4tinghakd tre Itkef f erent from the
am nes in conponents (i) and (|||). The additional resin is nost

(i
of ten fredOof [MROh&N uﬁ@rlap@néllmtfwm'ﬁ%yc@ﬁpwwrﬁotth@te areadpplips WPt e he
pol yi socyanat i anpdie , yol ,
pol ysi | oxane ubﬁ%%te;s”ﬁ"rfﬁ? %E&ﬁt %gegﬂ; ygg%(bona{t 8ﬂ§nn3%8¥6%%ﬁ{ angstﬁrgelr The
resin may hav@refml‘ﬁﬁ— frogh -twot reastivei rACkRgEs. ribat @I‘@ItVPIS?a”YSlﬂTﬁJXBQ‘ éggetber when

d, b ' : t d
e orey b2, BheaRey] R BTBMo: Ol Zoldd?, R SRl B ¥ELEiggRaR] on
second reacti mp@tale&g@ribh to lppticatabl ef, tl’ta/voorpacﬂna@;e t@dh@caubsir@ta gvrpri ses a

011 oa1saspciotBor BRoEsR il hifsbR e Ses KRR ng REuRARS . e o of

formng a covpbleamlrieocmfnpmrtdmt anane actudeedigmngs, snisrhinas a]drwobtbeuyhugheml ol or
am ne functi on rou TF]us |soc(éipnate san refer to "free isocyanate",
which w || W?lso%rbd gd[rﬂgggr °"&d ?Hmfnﬂ@/ QJrS(eCO'&ar%l nations of any
i socyanat es a[ﬁlm] Th& 0pyvaatige 5 cbumhemnad:orﬁpsmel yare pdlyedier beungRdal
according to the resent invention. 002%]? Sui t abl e i socyanates for use in

the present i RY¥ATINGA tYRicalyaa dibRer FXaaRIEsPT SwighR Poleinssdyasional. The

i socyanateg c dfily@r‘fﬁlr’r‘égI iR fHoY® RBROTRHE: tRE erﬁ)é}hémﬁstAMlNEgogﬁéﬁ aPr
bl ends t hereo The |soc%anate can be C2-C20 |inear, branched, cyclic,

aromatic, ali éﬁﬁth'N%rD ORDLA PRLYCHTRE fll@@ﬁ@r‘é@ﬂ'ne[@@ﬂgl]"eﬁﬂr@ gyng;man
| socyanat es feg F%yl?&tldn” éL*It% %I)?e?ﬁé}tfuh&}b%m b&?arﬂﬁlés IaRE hyptany PRRBAT AN

di i socyanate (I 5-1socyanat o- net hyl cycl ohexyl
i socyanat e; h9@ﬁ|0t§@b¢faﬁ wmﬁer@enh%wgabh oatgn d@dp&@@rceﬁ@ywelgmcg

4, 4' - et hyl en Qw xed aral kyl 15

di i socyanat essg fblteg te tgfrgeét)l ﬂTéa” JFF%%anati@s OCN- C( CH3) 2-

CoHAC( CH3)23- N(m‘}zzptﬁhg rrpolh&ﬂnme aosmohamatfesheruc:hnmlsés 4an easmrm hgdtene

di i socyanat e, net h L soC hexarre

i | socyanat o [HeRpf BoRARI, BT e flbo e aPAbBonta Bt iehlisnme 4
trinmet hyl hexaae;bahyct eamerdrfwrmowainableamMelﬁb cke oy ot hiﬁb&tﬂlle dstesdomamae and 20

2- net hyl - ent amet h di.i an mxt her 030] In
certaln embodPREATEE: | NOEyaRGRS H KB ik Y Heorkell € R PED et VBl ¢ ha

t he uset of an]grcmpgyahatre I’a@ﬁ@ﬂtfﬁ(rj eéter efunct:cﬁ&l Mwﬁlh?ecéﬁlﬂ?ﬁéﬁd rgunid he
reparation o repol yner nma ecrease € VI SCOSI 0 € pol yur ea

P ompos: (1 G ¢ HEREERSI SR GV GHF G P B RTIE( oS BTHSOYRBES SN adpr oved
adhesi on of t bgffigighitioealoRoRE bR@nHEd woﬂ{aemtmmésbyambaeﬂg@@aﬁm@@f gfed/ or to
an uncoated substrat'e. In alternate enmbodinents of the present invention,
at least 1 percent by weight, or at |east 2 percent by weight, or at Ieast

4 percent by weight of the isocyanate conponent conprises at |east one
i socyanat e nonormer.



30 [0031] In certain enbodi nents of the present invention, the isocyanate
can include oligoneric isocyanate such as but not limted to dinmers such as
the WO 20020044288 PCT/ US2010/ 050488 9 uretdi one of 1, 6PheAscEvioyi4ese

dii socyanate, trinmers such as the biufet and isocyanurate of

1, 6- hexanedi i socyanate and the isocyanurate of isophorone diisocyanate,

al | ophonates and polyneric oligoners. Mdified isocyanates can al so be

used, including carbodiimdes and uretone-imnes, and m xtures 5 thereof.
Suitable materials include those avail abl e under the designati on DESMODUR
from Bayer Cof@opedilieth edmparedsisuicgnvertianals geliamieDESVIDRERONS 356d, IADESMODUR

N 3300, DESI\/[)EH? SI\@Q\% P ic DESMPRUR: ; 2] In
sonme enbodi ment aPét ﬁ)éb%gjg%%ana e é%n%ﬁ%sﬁgglﬁprl ses a&%ﬁa?@@rgﬂrﬁéﬁe
functional prnckidgnbpsd avaiedle from a Bagac Matariah®bsienaeeas gENMQPHENaNH

i socyanate an I rl UEREHAD ' e aLt: uch as
any of those gé%@%bggc?ggh@éé %lr:tgﬁ eSNlﬂ@ed mﬂ@_ﬁé%?@'m r?g\?]é}b]aa@hgnﬁ,

pr epol yner 5 Adiffesand ahparéic msteariuridtisoalydizraines froachbeé owdudeprieplod polwamimef ers to

the reaction pr t ~of_isocyan wi th. pol yam ne /or ot her . anat e
reactive gr ougorﬁg&iﬂﬁh T§$§§5%@?'6'5%’5%%Qgﬁgo%%%ﬁap‘ré}@‘%ﬂg?ﬁ%e& ar%rdég%% r has
at | east one freocyensther dmimekiinrtae poiyauing Bopon¢M 033 he lexampheeokesiddi nent s,
t he polyol used in the formtion of the - I rois, f exanpl e,
b0l yEot L ahyelr BoURShAT eSS 15 cRrie B BeuBl aidlEer fichd ¥ o BHE Rme
TERAlTHQ:\IE ]ge. gwelthyTp_EﬁPéHé?\léiEaim erERéWd‘rHNglanHﬁI%B}@n M&f&hal‘EEiﬁE?%e&ﬂﬁO .
available fromlnv ion). Iln certajn e iments, the
socyanat d OcoMPBRARS DERBENLAE 1884 5 dothan bt BRI LBGIGHL FOTBBLat o)
and an i socyapghtginfignaspanaé PoGROMETEbe ciglodaRr RBIR! YARitidriMgy feat e can
be the sane or different fromthe isocyanate used to formthe isocyanate
functional pr @9'&511')T/W@§.Canf'n2|9d@§ﬂ9maﬁa@ﬁ“6r?§t%$ W@‘Bb(}%é[’tcéﬁjeaﬁ’%rw@ﬁé%ﬁ Ot he
i socyanates shopbgulR suttshathaialk! ¥cid OfRplicbadd csRirs eXiRIFRIE polyaminesocyanat e
functional prepolyners can be substantially conpatible with the
non- pr epol ymefngd ¢ )Vh‘hat%l OM%E@Mafﬁ@leéilﬁ,ted_' gbpt JsYi ke H?e@@*ﬁi’@t Pbire” neans
the abi ity olafeUEBbeinbAbib® 'RoBhdG! G dnd ddkiBlNGiopBRbE! bRk iy | S and
wi Il remain substantially honogeneous 30 over tine. e reaction of an
i socyanat e wi tomaesiweryani ¢ material, such as in
[0023] The polyamine component in the first reactive package typically
contains 40 to 80, often 50 to 70, and more often 55 to 65 percent by weight
of the aspartic ester functional polyamine based on the total weight of solids in
20 the first reactive package.
[0024] The polyamine component further comprises an aliphatic polyamine.
While any aliphatic polyamine may be used, it is typically a diamine.
Examples of particularly suitable aliphatic diamines include, without limitation,
ethylene diamine, 1,2-diaminopropane, 1,4-diaminobutane, 1,3-
25 diaminopentane, 1,6-diaminohexane, 2-methyl-1,5-pentane diamine, 2,5-
diamino-2,5-dimethylhexane, 2,2,4- and/or 2,4,4-trimethyl-1,6-diamino-
hexane, 1,11-diaminoundecane, 1,12-diaminododecane, 1,3- and/or 1,4-
cyclohexane diamine, 1-amino-3,3,5-trimethyl-5-aminomethyl-cyclohexane,
2,4- and/or 2,6-hexahydrotoluylene diamine, 2,4'- and/or 4,4'-diamino-
30 dicyclohexyl methane and 3,3'-dialkyl4,4'-diamino-dicyclohexyl methanes

(such as 3,3'-dimethyl-4,4'-diamino-dicyclohexyl methane and 3,3'-diethyl-4,4'-



WO 2011/ 041288PCT/ US2010/ 050488 10 the formation of an isocyanate
functional prepolyner, helps to conpatibilize the isocyanate. [0035] In
parti cul awoentiodizsent s of the present invention, the polpgiraseyaniies
conprises a pol yether polyol, polyestér polyol, and/or a polyether

pol yam ne 5 prepol ynmer chai n-extended with a pol yi socyanate selected from
i sophorone diisocyanate, cycl ohexylene diisocyanate,

4, 4" -met hyl enedi cycl ohexyl dii socyanat e; tetranethyl xylyl diisocyanates,
1,4-tetramet hyl ene diisocyanate, ent anmet hyl ene dii socyanat e,

1, 6- hexamet hyd@ﬁéncumcy@@ly@whtréethaner% géptmrhﬁl%ﬁéﬁmqt@b@%rﬁﬂe2% 2, 4-and
2,4, 4-trimeth 1 a

di | socyanat e, Mé@/rsré?' Fr?}d% ggﬁgﬂ%’ﬂ ﬁﬁ?@%%ﬁ?@g@e&aﬁgf@? nP(tJﬂ:Y(%aEﬁEﬁatlc

di i socyanat e, dtamlrmeredavatabgeammercwlyefm@ndﬂu@amgarfé@reoraﬂpa (Hapﬁphal ene
di i socyanate, - i di ate,
di ani si di ne dF?EE‘ﬁ@%ﬁ@? né'és?gﬂ*\%itlériﬂ ;&e Jgrkﬁg\%ggﬁ{a? 2 Jl%lFﬁ:?LWZﬁ%dlA ?In

di i socyanatse, alijiitie diyotist ml)larmhés maly5alsid pbemrymmt, lsacte asllDFs?d‘d@ﬁ’h’ﬁi\éNH

Cur dbr e comodtty o BPOT RSB ARCOE o B Wigh S Ehhdis bl

opti onal i ngr dicirémt sa\@mdlbler frachdiDoriv eetdlhat POL¥CEBEARMIS6 Waldlentrocm t he

particul ar ap |ono t he cur ab 0 tion uch 20

Pei nt or canear BASERARE b 879 Bpe BRARh el o Hakken crotme
second reacti uecpath&agacncﬁupfo@qbtaat fopHefonanmamineaard raehisseleadglididoves,
fl ow additives aprasi on/scratch resi stance additive,

pl asti ci zdPs, P %Q'P‘é'ﬁ@é?’g'tatﬁﬁl éﬁ%@“g I3017eg 21 DENGREK Ores Rt bR RRIOYS! OF heol ogy

addi ti ves, stabb 130z84r8ent Myl WEIGRS oftaf tioosi 2tapd rsentf th Jlﬁebﬂi aarn@aﬂb@ oftdv agents,
hi ndered am ne | ight 25 stabilizers (nononeric an meric) and/or

cheni cal bl owil Ad0 a@feRerseNtTRE YLIGHdPET8FLSN 1B (B8l WPEER SP\'\dSeInt terfirgt bot h
of the reacti yg-packadege. General ly, the anmount of optional additional
ingredients is up to about 30 wei ght percent, such as up to 5 percent by
wei ght, or upl@0251The mesmming cagipghent ipathedfirehreastve @taalEagﬁerr@mfucihert he

ZSE?%E&@@"&%%@@%%&@%EPrb%kﬁﬁwﬁ%%”ﬁt P AP0 Aot ArgEn R, "

present in ancempomnt®f(i)ugdii)t carabgix %dmmmtpcmam:eeﬂ rodly tileudenttdsenei ght

ﬁI)I Ea(r:lﬁl ;lrjr\?\g: §'ﬁ§ I%g%?dhlt aagg%rtaaiggB {)%GQ] JB@%O@OP&&% p#g@ S%)'naq gﬁ%%l C ester

c?)_rrp(ﬁunqs cont 2A122J9§Opmeﬁmoralted dyesfaentd heaye proddendhdtaypomomxing ef wei ght
t t t t
conbi nat | ons ifaPebive rekiors 47 bable S BRE G TB el n p Y ReB el

and/ or adipesi paspps50deeconded conposition, such as aliphatic and/or aromatic
nmono, di, or tri e oxi des havi nﬂ.ﬂa wei ht aver age. nol ecul ar wej ght of about

300 to about IMB6IMcLerBE sMboaRrents ‘?fhéher FMGEEBE INYBNHA, ai6UPOYBMI wei ght

percent of th@o%@éﬁént%hﬂéﬂ cOhprhidtad §Nra%iah@napr&wﬁatqa diféreRN frant thelO
percent). [0038] The conpositions used £resent i nvention can al so

i ncl ude a col 8FHIAS.IN K8MPoBENtRED liihand H@ t'E“rehiid s gaeir ispRasisofignyrefubst ance

that inparts GR5S The
colorant 15 Sﬁgéﬁ%neggfngmaé@gd toailr :‘ﬂe d the fjéés“\gr;be&mﬁl@ﬁ?miéﬁ‘c %ﬁbtgf t he

conposi ti 9. Fog W@ymmpélsexfnéem@eaa]pow@@gr r?oF?Olyq},p@Qi)@llpyaf%ﬂ‘@@bﬁﬂﬂlhb
clarity or ”@{?ﬁepaa{ﬁ&?%’ g{matt??m&/%pﬁ%'l 'sfé? T-IEQ(?e eGAshdeqiadged to

the coating in any su orm suc di scre rt| cl es, d| sper si ons,
sol uti ons andpohighémafiestionalityi BgcmrMsoMJan used,amay bemr%amit int awagountbr e

colorants can,pg ysgdod BeAiG, G8RME MRelfon the total weight of solids in the first

reactive package.
30 [0027] The second reactive package in the curable, two-package composition
comprises a polyisocyanate. As used herein, the term “isocyanate” includes



20 the present invention. Optionally, the colorant may inpart sone opacity
to create a translucent coating. [0039] Exanple colorants include pignments,
dyes and wOnos/04$288h as those listed in the Dry Col or MrOUfESCE10/080488

Associ ation (DCVA), as well as speciaB effect conpositions. A colorant can
be organic or inorganic. Colorants can 25 be incorporated into the coatings
by grinding or sinple mxing. Colorants can be incorporated by grinding
into the coating by use of a grind vehicle, such as an acrylic or am ne
grind vehicle, the use of which will be famliar to one skilled in the art.
[ 0040] Exanpl enlgeked inesyanate earmpeunds rgpablemf ferming a aaveleat berd Wih&@ sol vent
30 and/or aqu i y e d ; j y di rect
dyes, disper sg&ﬁﬁ\gg,@?@g)aé [ v8§§ygg€h‘a§gl ?/@Ht&égﬂg@,e gﬁﬁl%@%@s& qn?;}]a’ant

dyes, for WO 'ES(OQ)Z_&_!F@JHBBBFPQIW masﬁm&iwgm&ae”lz{h@hawwlta bh@em@hd to those o
vanadat e, ant hErafFéq rfr?“t‘ﬁeP?ﬁ)’ | A AAuB) at‘ﬂlﬁ' {%88rdn%9él:e’anbi&raié{?éﬁna{eh' azi ne,
azo, indigoid; nitro, nitroso, oxazlne, phthalo¢yanite, quinoli’ne,

stil bene, @&ndfuncti@iet pydpoiydracan bpR@4d pceordimplie tha presemtrictamdien. but are not
limted to CH AD series 5 comercially availabl.e from Pl asticol ors,
GHARI S CoL IR BT R RP ey KBUSH AP (e QRGPS dOYRHIBE: g

avai | abl e fr omoAemigriatatdidr HoBradrznisoclianafiso Ty isbagdrates €4 bk GlectddnC.
[0042] Partic Iarlg suitable col orants are tre}ns ar ent pi_lq]ne.nts,
transpar ent a8 BPNRTRESs PLERAVIETS: Plgonict YIBRdy Ieresfod N GRO/ZNSIS [ 0043]
As noted abovgan tRecsoLolimdHr, BAthchEd,i &ycliflearofialit Oflighatit SBEESBRatiditd udi ng,
for exanple, a nanoparticle dispersion. Nanoparticle dispersions can

i ncl ude oré@ ofereRfe hi ghl'y di spersed nanoparticle colorants and/or col orant
parti cles thajopopduesid issanals ig?Udbein® Hebr3Bl Mvetlioh tha e
Nanoparticle di SEerm ons can I nclude colorantS such as dyes Having a
particle 15 sisppherone ehisocyraate1®oDhnwhishds 3a35tesethyiaisozganate-methyless t han
30 nm Nanopapi - Lo i LA t gan| i norganic
oi grent s wi ¢ nCE a7 g opaiaRh CHHAEHeed’ Inat s ek, OB Syege” 07
Nanoparticl e disegardtents4emethglesedibycipmaxgldisdcyanate (iibiDI); raxacoaralkyl

arti 8l di'Ssol RS o sEPfer; oeast S e Secdgfisher GGG GHE-
nanoparti cl es CeHiG(Ci3j.HECOo olyntpthydent sqpeyanates afuch ess N4 abewthylene
nanoparticles can be used. sed herein, .a "dispersi of resin-coated
nanoparti cl esdu%ogf/%rpage,t o] é’%@?‘lﬁ?’ﬂﬁ@ﬁ@nﬁhas@ﬁoﬁy %h i g%d?%(ﬁm’e@ée% screet
"conposi te m diigeasndte! @3MDl)hat,7d@pEmeRylendadiigoaydnat.e 2amd-aadr 4,4 coat i ng
on the nanopartic 25 [.0044] l.n certain enbodi nents .phot osensitive
cormosi & on aHTIPYBRETE RS CEesaBeR, oD ey e RSV EE i |t s
col or wherpoexpea&Hyit 05-PRAtPlctBER dilsebyartidtresmixtass therdssed in the coating
of the present invention. Photochrom c and/or photosensitive conpositions

can be activat¥d0bin ER8LPELREMERS: dFeANYE EOSPBET M PRaYEdendt I When
:E: ;F?g?g:jt'Stegllijégt%ﬂftgat'thé%@b%f%%iséé}ﬁnﬁi‘é' REMAAEr GET YESiliS-iic® RbRdIEed and
from the preparation of prepolymer) may decrease the viscosity of the
polyurea composition thereby improving its flowability, and may provide
25 improved adhesion of the polyurea coating to a previously applied coating
and/or to an uncoated substrate. In alternate embodiments of the present
invention, at least 1 percent by weight, or at least 2 percent by weight, or at
least 4 percent by weight of the isocyanate component comprises at least one
isocyanate monomer.
30 [0031] In certain embodiments of the present invention, the isocyanate can

include oligomeric isocyanate such as but not limited to dimers such as the



exhibits a new color that is different fromthe original color of the
conposition. WD 2011/041288PCT/ US2010/ 050488 13 Wen the exposure to
radi ati orwo=0regmsed, t he phot ochrom ¢ and/ or phot osensiPCITS2@o0p@ss t i on
can return to a state of rest, in whigh the original color of the
conposition returns. For exanple, the photochrom c and/or photosensitive
conposition can be colorless in a non-excited state and exhibit 5 a col or
in an excited state. Full col or-change can appear within mlliseconds to
several mnutes, such as from 20 seconds to 60 seconds. Exanple

phot ochroni ¢ Hffddiere phbboxasiethwenecdiggeginatonyimels|syde agHoe satielomc dyes.
[0045] In gen f e t ition
i n any anount %sg\(amutéiﬂgnﬁoﬂtgh?%%ér%ﬁg?(ﬁ% gfeesiér‘rwe ; ,rggé)gh?]tﬁ&évquu g

col or effect. dllsmcmte,oaHannaneayarwopplymecfqhgcmnersxol\wlfw@i ghcquteﬁent of
the present c it . to 35
wei ght per cen?jm?\%i%t hB%?e%ﬁH&@d ﬁ@ %bease gnaﬁ&h%}% og]'?a gﬁ{j nﬂ%tuf’%
conposi ti ols. tHedet6] Smhabledn@tesam ioplsdefthode apamwndalvcﬁm idesigaation

typically |iqud. ol guid” i t ot he c Sjti

viscosity t hal:5 E%NII(?%&JRtfhogﬁ]nge%éor@?agpnloZZ‘it{stbgﬁqq, 3’?@%&‘%& agﬂ% 83 tions
may have a vi 8ic30Q, YWEIMODAIR ivB3ath@ESMODE FaN 34505 tDESNMPBIIRe XPa?vt ceven at

| east sprayabl e, i qui Lfions that are suitable for use in the
present inven?F%PlE:SMd)ﬁHB%%g%G resin systens that are 100 percent solids,
l'iquid resins[go3a inr@nd ssModatens, dhs PiessRAateN cd gbﬁélmtdcﬁﬁ@hsléﬁ and sol i d
particulate resins that are dlspersed inaliquid 20 medium Liquid nmedia

hay be or géni BOSYANAMIUNshaRal PranalyBal foymed Hiom Al IRAF M ITHIUTeoR AR ISNGon. | S

sol vent bor ne. g Fk%c%ﬂéf@ Bhd @%th@erﬁafe%@ nAn;» l%o@)batrﬁ?é kwibRtihe aft, sl deactive
packages and each reactive package may independent|y contain an oxygenat ed

sol vent, si | oR@nef hese desarivedl @poyrasan bedisedrt thenppalicsr Pdie BEPeRMerand/ or

hal ogenat ed s e b s such
2o agetone, marTOra T el osetanBlt bklhet pramiREl, Tohrl bR EBHRIET one.
al dehydes suchrcmimt ofr lﬁmmaged@ﬂth aocbeaainteaydier Ot’ﬁlﬁd isoRganatk eeactine @ieumot

i nt endi ng 40 n t:heo iR C

enbodi mentts5 OP&%rﬁ% ﬁ élhtm?n(?éﬁ %ﬁg}]@ffﬁ @Eﬁﬁ I)yrﬁéjr h?ve%’[ l@%sﬂ e
conposi tion ctsnt:yartate amctiona geoupdNGRR)i on  of transpar ent 30 coatings when

composi £ ons, (RPLH Geae SRPRUFIRA, B8R 4E8T o e ARPRTGH e ™ "

2011/ 041288PChoI\I520 16)/ 0b&4@mhpled pondewdityeinofazpe matariai sactwaentheps apldappl i ed

L5 o oo b it BB G B  b PE BB R TBARES [ o
they are egsepsd adHMEmﬁmmNEqrogeryv@nmé wemtin@sd @&befatiohpr exanpl e,
containing |ess than three percent by wei ght of organic sol vent and/or

water, based BN3#hB cefiain aEvpgeimasts. e (SSRYRIALE | GORIONEDD AP[PIIEES At abl e
composi Lions. bcldifud” FRAMeboy Bt | RBcRRINIC ROCRAT Gladandte! WEnARAKRIE

conposi tion, usually curable at anbient tenperature. Two package curable
conposi ti ons Qfe@otymﬂrcalTh? RepEPelMey ISACKRARZCARe hevinel sapackayiéeent

i mredi ately b r 4 g;r,%g e

i nvention, t hgg@uﬁgblﬁgcygbg%og%ﬁ gbnﬂl?rfs’nt oemesa &%Eug{cg??%qérteﬁgp@??sw and
second re®Bti ompaak@@esofsueocmanatea reger alsed, otheeqwayah@tnss sbbulidsdaeyanat e
groups to equ olune
rati o of the Ll\{@st raﬁ gplm\%g} pat 5(\%&@8@1&%% %%Ezée%étogg%rcégx@l Il%/rgp(lf)lgr%ﬁage IS
1:1; mxing than beaubstaletlablaa:ba@asblewwm the howgirepymert isacyaoaier oskiogeda

reaction m xt ap i.n ure.to trate to
forma pol yurgé\'%éno ﬁ%sdgrit%lly ﬁg’”ﬁ’&ﬁglﬁ Efeean%.?lﬁgsagonlg)kl aeaﬂait%nalj ﬁ%ﬁgﬁt}ﬁ %oul d
under st and t hbkendtvithr ottiex magdriatssthat & @b adlldeenaivih sLisstamialy diorioggnédies rat i o
of equival ents of |so E{anat 8 ou ﬁs to @%Ui vrgll ents of 20 an|1 ne rgrourgs as
greater thdn Ve'diMie 'PREPIGIPE T 3R SACXRHG WIEAT PLOBNCIRYEHRN Y ESR The
freely poured and m xed together in any suitable vessel or container. Any
wei ght or volunme mx ratio is possible; 1:1 is convenient. Under anbient

conditions, upon mxing of the reactive packages, the curable conposition
denonstrates a gel tine of at |east 2500 seconds, often at |east



25 3000 seconds. [0049] The conposition nmay be applied to the substrate by
one or nore of a nunber of nethods including spraying, extruding, brushing,
or by hamsowntin4aesBl ade. Appl ying the conposition to a ®abatse@basigs hand
with a blade, brush, or the |ike reduwes the | evel of airborne conponents,
conpared to spray 30 application. However, as noted above, in certain
enbodi nents of the present invention, solventborne conpositions nay be
spray applied to a substrate to WD 2011/041288PCT/ US2010/ 050488 15 yield
transparent coatings. In certain applications, the conposition is typically
appl i ed to thtesighsaten ef a0 isacypaata fungtional pepRivBlenckelp® o sompatiiizel ni |
(25.4 mcronsj,, 'gééﬁﬁafét least 2 ml| (50.8 mcrons), nore often at |least 5
ml (127 mcrons n ot her applications, the conmposition is often applied
tothe 5 subs[O(BSblrtparyc:Ldarderab@thmehislcrhtmehpmlsaetgsvemloﬁ the pAgisatyanak27 to

3175 m crons o0] . T I tion cur hemto
stand at anbi) 8?#88% %ngﬁgﬁge%ﬁyog pg’&%ﬁfeﬁg}oﬁg)h atﬁp%i,ﬁgﬁ%thgwﬁ.g@?@me cure
and baki ng5 oprelmplylmd{imrguraéﬂe@dedT Imth czopplgzsbtyvama& salecied feamn dsbpriorambi ent
tenperature t |cal |n a d ran mab 1% hours t abPut 96
nour s, usual | JTesRvanstes cfibardend Godisutdld bt redfyBReuRYdthSY
conposi tion odiigotgamtesteirametnyiiyiyl arsdcs)a@atésuMSAnataenanydem@@recwammf the
conposition |? transl ucent or, transparent %@gtl cul ar errbodjrmants,

i s transpar ent Dpentamethyieng, diseryvaneten, 1@?9’@819" sASOCYANALY)| o less

denmonstrat i nghéptﬁﬁ\émyi’éﬂeue dﬂéod;@ﬁétet ha.’2125L Ehd Mﬂﬂtﬁn@iﬁ%x'aﬁ@%;ﬂé’r@ 1.5,
and even less than 1.0. Mreover, the coated substrate often deronstrates a

Sol T ol ndBy BSOCHaRe 1 HO-dSOMTSH CB IS SRPBACL & MR SRe AR DI aL b
after 1 000 hgise anatéooﬁ%nﬂé}ﬁefouééWaHQteexafHHleﬁé %lﬁoéyﬂnﬁf@edxfl&e

illustrate varlous enbodi ment s of i nvention, and shoul d not
construed as Piisacyangjet hel 5rﬂ?@hthadﬁﬁ1€| n @ﬁ?cm‘a@ﬁay. mmﬂleﬂﬁan@é A

0053] An iso : I a ar d flded 25
bl owt [ 005a) SRERETe oTTAGHR, BRI WarkBaing. G anat o e 005, 5

grams of TERATHARERGES, wemetha@dedlph@mé suﬁtlwﬂyenateactl an' dlmeifwl 4e4tui pped
contents oF ¢ ABNFILREU LY BidteRs ey POSERIE' GRS hoRdHE A i e
di laurate wasaadide»du@@ therebhe m xture. The contents were sl owly heated to
80C. The cont de%%] The curable compositions of the present invention can include a
variety of optional ingredients and/or additives that are somewhat dependent
on the particular application of the curable composition, such as
20 reinforcements, accelerators, catalysts, which are often added to the second
reactive package, surfactants, defoamers, air release additives, flow additives,
slip additives, abrasion/scratch resistance additive, plasticizers, extenders,
oligomers such as urethane and acrylates, rheology additives, stabilizers,
diluents, antioxidants, fire retardants, UV agents, hindered amine light
25 stabilizers (monomeric and polymeric) and/or chemical blowing agents.
These additives may be present in either or both of the reactive packages.
Generally, the amount of optional additional ingredients is up to about 30
weight percent, such as up to 5 percent by weight, or up to 1 percent by
weight, based on the total weight of the curable composition and depending
30 on the nature of the ingredient.



underwent an exothermto 112C. The reaction was held at 100C for 2.5 WO
2011/ 041288PCT/ US2010/ 050488 16 hours. The isocyanate equival ent wei ght of
t he cont enbD=201A=1188en nmeasured and found to be 531. ThePCemsesiasn4es of t he
reaction m xture was |owered to 80C. Hinally, 2490.6 grans of DESMODUR
XP2580 and 2490.6 grans of DESMODUR XP2410 (both avail abl e from Bayer

Mat eri al Sci ence) were 5 added to the reaction m xture. The contents of the
reactor were cool ed and poured out. The final nmaterial had a neasured
solids of 98% a viscosity of Y, and an isocyanate equival ent wei ght of
255. 8. Exanpl E¥37] DHuentg and qlamis'aprwarahe mEeseOiFo AR @Monas oprppareduf r om t he
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ETHACURE 904 &0itablddiuents |nclude low molecular welght (from about 100 to about 2000)
aliphatic or aromatic ester compounds containing one or more ester linkages,
5 and low molecular weight aliphatic or aromatic ethers containing one or more
ether linkages and combinations thereof. Reactive diluents are designed to
modify strength and/or adhesion of the cured composition, such as aliphatic
and/or aromatic mono, di, or tri epoxides having a weight average molecular
weight of about 300 to about 1500, can be present in the range of up to about
10 30 weight percent of the total weight of the curable composition (often 5 to0 10
percent).
[0038] The compositions used in the present invention can also include a
colorant. As used herein, the term “colorant” means any substance that
imparts color but not necessarily opacity to the composition. The colorant
15 should be selected to yield the desired visual effect of the composition. For
example, the colorant does not typically affect the clarity or transparency of
the composition. The colorant can be added to the coating in any suitable
form, such as discrete particles, dispersions, solutions and/or flakes. A single
colorant or a mixture of two or more colorants can be used in the coatings of
20 the present invention. Optionally, the colorant may impart some opacity to
create a translucent coating.
[0039] Example colorants include pigments, dyes and tints, such as those
listed in the Dry Color Manufacturers Association (DCMA), as well as special
effect compositions. A colorant can be organic or inorganic. Colorants can
25 be incorporated into the coatings by grinding or simple mixing. Colorants can
be incorporated by grinding into the coating by use of a grind vehicle, such as
an acrylic or amine grind vehicle, the use of which will be familiar to one
skilled in the art.
[0040] Example dyes include, but are not limited to, those that are solvent
30 and/or aqueous based such as acid dyes, azoic dyes, basic dyes, direct dyes,
disperse dyes, reactive dyes, solvent dyes, sulfur dyes, mordant dyes, for
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example, bismuth vanadate, anthraquinone, perylene, aluminum,

quinacridone, thiazole, thiazine, azo, indigoid, nitro, nitroso, oxazine,

phthalocyanine, quinoline, stilbene, and triphenyl methane.

[0041] Example tints include, but are not limited to COLORMATCH AD series
5 commercially available from Plasticolors, CHARISMA COLORANTS and

MAXITONER INDUSTRIAL COLORANTS commercially available from

Accurate Dispersions division of Eastman Chemical, Inc.

[0042] Particularly suitable colorants are transparent pigments, transparent

dyes or tints that are reflective of infrared light.

10 [0043] As noted above, the colorant can be in the form of a dispersion
including, for example, a nanoparticle dispersion. Nanoparticle dispersions
can include one or more highly dispersed nanoparticle colorants and/or
colorant particles that produce a desired visible color and/or visual effect.
Nanoparticle dispersions can include colorants such as dyes having a particle

15 size of less than 150 nm, such as less than 70 nm, or less than 30 nm.
Nanoparticles can be produced by milling stock organic or inorganic pigments
with grinding media having a particle size of less than 0.5 mm. Nanoparticle
dispersions can also be produced by crystallization, precipitation, gas phase
condensation, and chemical attrition (i.e., partial dissolution). In order to

20 minimize re-agglomeration of nanoparticles within the coating, a dispersion of
resin-coated nanoparticles can be used. As used herein, a “dispersion of
resin-coated nanoparticles” refers to a continuous phase in which is dispersed
discreet “composite microparticles” that comprise a nanoparticle and a resin
coating on the nanoparticle.

25 [0044] In certain embodiments, a photosensitive composition and/or
photochromic composition, which reversibly alters its color when exposed to
one or more light sources, can be used in the coating of the present invention.
Photochromic and/or photosensitive compositions can be activated by
exposure to radiation of a specified wavelength. When the composition is

30 irradiated, the molecular structure is changed and the altered structure
exhibits a new color that is different from the original color of the composition.
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When the exposure to radiation is removed, the photochromic and/or
photosensitive composition can return to a state of rest, in which the original
color of the composition returns. For example, the photochromic and/or
photosensitive composition can be colorless in a non-excited state and exhibit
5 a color in an excited state. Full color-change can appear within milliseconds
to several minutes, such as from 20 seconds to 60 seconds. Example
photochromic and/or photosensitive compositions include photochromic dyes.
[0045] In general, the colorant can be present in the coating composition in
any amount sufficient to impart the desired property, visual and/or color effect.
10 The colorant may comprise from 1 to 65 weight percent of the present
compositions, such as from 3 to 40 weight percent or 5 to 35 weight percent,

with weight percent based on the total weight of the compositions.
[0046] The compositions of the present invention are typically liquid. By
“liquid” is meant that the compositions have a viscosity that allows them to be
15 at least extrudable. The compositions may have a viscosity that allows them
to be at least pumpable, and even at least sprayable. Liquid compositions
that are suitable for use in the present invention include liquid resin systems
that are 100 percent solids, liquid resins that are dissolved or dispersed in a
liquid medium, and solid particulate resins that are dispersed in a liquid
20 medium. Liquid media may be organic solvent based. Typically, the film-
forming composition is solventborne. The solvent may be present in either or
both of the reactive packages and each reactive package may independently
contain an oxygenated solvent, siloxane [or silicone] based solvent,
hydrocarbon solvent and/or halogenated solvent. Examples of suitable
25 solvents include ketones such as acetone, methylethyl ketone, methylamyl
ketone, methylisobutyl ketone; aldehydes such as formaldehyde,
acetaldehyde, and the like. Though not intending to be bound by theory, it
has been observed in certain embodiments of the present invention that the
use of solvents in the composition contributes to the formation of transparent
30 coatings when the composition is spray applied to a substrate, as opposed to
conventional compositions, which are typically prepared at 100% resin solids
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reduced to the same spray solids as the polyamne with n- nethyl anyl

ket one (MAK) described below. Exanple 5 Exanple 6 Exanple 7 Exanple 8
Ingredient W. in parts W. in parts W. in parts W. in parts Pol yurethane

of Exanple A 100.0
and often appear opaque when spray applied to a similar substrate. It is

possible, though not necessarily preferred, to prepare the curable
compositions used in the present invention so that they are essentially free of
organic solvent and water, for example, containing less than three percent by
5 weight of organic solvent and/or water, based on the total weight of the
compositions.
[0047] The curable compositions of the present invention can be prepared as
a two-package composition, usually curable at ambient temperature. Two
package curable compositions are typically prepared by mixing the two
10 packages immediately before use.
[0048] In certain embodiments of the present invention, the curable
composition is formed by preparing the first and second reactive packages
such that the ratio of equivalents of isocyanate groups to equivalents of amine
groups is greater than 1 while the volume ratio of the first reactive package to
15 the second reactive package is 1:1; mixing the reactive packages in a 1:1
volume ratio to produce a reaction mixture; and then applying the reaction
mixture to a substrate to form a polyurea coating on the substrate. Those
skilled in the art would understand that other mix ratios are possible while
maintaining the ratio of equivalents of isocyanate groups to equivalents of
20 amine groups as greater than 1, since the first and second reactive
components can be freely poured and mixed together in any suitable vessel
or container. Any weight or volume mix ratio is possible; 1:1 is convenient.
Under ambient conditions, upon mixing of the reactive packages, the curable
composition demonstrates a gel time of at least 2500 seconds, often at least
25 3000 seconds.
[0049] The composition may be applied to the substrate by one or more of a
number of methods including spraying, extruding, brushing, or by hand with a
blade. Applying the composition to a substrate by hand with a blade, brush,
or the like reduces the level of airborne components, compared to spray
30 application. However, as noted above, in certain embodiments of the present
invention, solventborne compositions may be spray applied to a substrate to
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microns), often at least 2 mil (50.8 microns), more often at least 5 mil (127
microns). In other applications, the composition is often applied to the

5 substrate to yield a dry film thickness of 5 to 125 mil (127 to 3175 microns).
[0050] The compositions can be cured by allowing them to stand at ambient
temperature, or a combination of ambient temperature cure and baking, or by
baking alone. The compositions can be cured at ambient temperature typically
in a period ranging from about 12 hours to about 96 hours, usually 24 to 36

10 hours.
[0051] After application of the composition of the present invention to a
substrate and upon curing, the composition is translucent or transparent, and
in particular embodiments, is transparent; i. e., clear and often, but not
necessarily, colorless, demonstrating a haze value of less than 5.0, more
15 often less than 1.5, and even less than 1.0. Moreover, the coated substrate
often demonstrates a yellow index of less than 3.0 upon subjection to ASTM
test method G154 after 1000 hours.
[0052] The following examples are intended to illustrate various embodiments

of the invention, and should not be construed as limiting the invention in any

20 way.
EXAMPLES
Example A
[0053] An isocyanate-functional polyurethane was prepared as described
25 Dbelow:

[0054] A total of 1348.9 grams of isophorone diisocyanate and 1901.5 grams
of TERATHANE 650, were added to a suitable reaction vessel equipped with
a stirrer, temperature probe, condenser and a nitrogen cap. The contents of
the flask were mixed well. Then 0.2 grams of dibutyltin dilaurate was added
30 to the mixture. The contents were slowly heated to 80°C. The contents
underwent an exotherm to 112°C. The reaction was held at 100°C for 2.5
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hours. The isocyanate equivalent weight of the contents was then measured

and found to be 531. The temperature of the reaction mixture was lowered to
80°C. Finally, 2490.6 grams of DESMODUR XP2580 and 2490.6 grams of
DESMODUR XP2410 (both available from Bayer MaterialScience) were
added to the reaction mixture. The contents of the reactor were cooled and

poured out. The final material had a measured solids of 98%, a viscosity of Y,

and an isocyanate equivalent weight of 255.8.

Examples 1 thru 8

[0055] An amine component was prepared from the following ingredients as

described below:

Example 1 | Example 2 | Example 3 Example 4
. wt. in wt. in . .
Ingredient parts parts Wt. in parts | Wt. in parts
ETHACURE 90* 10.0 0.0 0.0 0.0
DESMOPHEN VP 10.0 0.0 10.0
LS 2328' 10.0
JEFFAMINE D2000? 20.0 25.0 25.0 25.0
DESMOPHEN 60.0 60.0 60.0
1420’ 55.0
JEFFAMINE T-403° 5.0 0.0 0.0 0.0
POLYCLEAR 136° 0.0 5.0 15.0 5.0
n-methyl amyl
ketone® 33.3 25.0 25.0 33.3
TINUVIN 292° 0.0 0.0 0.0 0.5
TINUVIN 928° 0.0 0.0 0.0 1.5
Total 133.3 125.0 125.0 135.3

' Available from Bayer MaterialScience Corp.

2 Available from Huntsman

® Available from Hanson Group

* Available from Albemarle

® Available from Dow Chemical
®Available from Ciba Specialty Chemicals



656.4 189.7 WD 2011/041288PCT/ US2010/ 050488 18 ( ASTM D638- 08) Tensil e
Strength, MPa (ASTM D638-08) 20.62 30.00 28.4 33.1 % El ongati on (ASTM
D638- 08) weRN0/@5389 202. 0 259.2 [0058] As can be seenPCrarsedialobesd,
resulting tensile properties were obt#d&ined fromsprayed fil ns.

t he

[0056] The Isocyanate pre-polymer was reduced to the same spray solids as
the polyamine with n- methyl amyl ketone (MAK) described below.

Example 5 Example 6 Example 7 Example 8
Ingredient Wt.inparts | Wt inparts | Wtinparts | Wt in parts
Polyurethane
100.0 100.0 100.0 100.0
of Example A
MAK' 33.3 250 25.0 33.3
Total 133.3 125.0 125.0 133.3

T Methylamyl Ketone, available from Dow Chemical

EXAMPLES 9 thru 12
[0057] Polyurea coating compositions of the invention were prepared from
combining an isocyanate functional “A” side component and an amine
10 functional “B” side component in the following manner: Polyurea coating
compositions were produced by mixing a 1:1 volume ratio of each of the A-
side components to each the B-side components in a static mix tube
applicator device available from Plas-Pak Industries, Inc. The coating
compositions were sprayed out over aluminum panels to obtain free films for

15 tensile testing per ASTM D 638-08 and glass plates for haze and yellow

index.
Table 1

Examples 9 10 11 12
Isocyanate “A side” Example | Example | Example | Example

5 6 7 8
Amine “B side” Example | Example | Example | Example

1 2 3 4

Young’'s Modulus, MPa 269.0 182.85 656.4 189.7




[ 0059] The sane sanples had gel tinmes neasured using a gel time tester
manuf actured by Paul N. Gardner Co. Inc. 5 Exanples 9 10 11 12 Isocyanate"A
si de" Exawpleiim4sanpl e 6 Exanpl e 7 Exanple 8 Anmine "B ecuaS2E0asake 1
Exanpl e 2 Exanple 3 Exanple 4 CGel tinm8 (seconds) 8155 3286 5451 4342

[ 00601% Haze and the Yellow i ndex (ASTM E313) initial and after 941 hours
of QUV- A340 Weat heroneter were neasured usi ng COLOR-EYE 7000 ULTRA SCAN XE,
avai l abl e from G et agMacheth .

(ASTM D638-08)

Tensile Strength, MPa (ASTM 20.62 30.00 28.4 33.1
D638-08)
% Elongation 165.0 253.9 202.0 259.2

(ASTM D638-08)

[0058] As can be seen from Table 1, the resulting tensile properties were
obtained from sprayed films.

[0059] The same samples had gel times measured using a gel time tester
manufactured by Paul N. Gardner Co. Inc.

5
Examples 9 10 11 12
Isocyanate “A side” Example 5 Example 6 Example 7 | Example 8
Amine “B side” Example 1 Example 2 Example 3 Example 4
Gel time (seconds) 8155 3286 5451 4342

[0060] % Haze and the Yellow index (ASTM E313) initial and after 941 hours
of QUV-A340 Weatherometer were measured using COLOR-EYE 7000
ULTRA SCAN XE, available from GretagMacbeth .

10 [0061] The coated glass samples were placed in a QUV/SE weathering
device with the coating side facing away from the A340 bulbs. The test was
run in accordance to ASTM G154 with 8 hours of light at 60°C and 4 hours
condensation at 50°C.

15 Table 2

Yellow Yellow

Index Index

DFT (mils) % Haze initial after
941 hrs
QUV-A

Example 11 11.5 0.56 0.49 2.08

Example 11 2.9 0.31 0.17 0.76

Example 12 12.0 1.05 0.73 0.82

Example 12 2.7 0.19 0.22 0.43




10 [0061] The coated gl ass sanples were placed in a QU SE weat heri ng
device with the coating side facing away fromthe A340 bul bs. The test was
run i n acwordarmae2sso ASTM Gl54 with 8 hours of |ight at P6@M@Sand/o8048our s
condensation at 50C. 15Table 2 DFT (W ls) % Haze Yellow Index initial

Yel |l ow I ndex after 941 hrs QUV-A Exanple 11 11.5 0.56 0.49 2.08 Exanple 11
2.9 0.31 0.17 0.76 Exanple 12 12.0 1.05 0.73 0.82

| Sample 1 | BLANK | 0.1 | -0.06 |

[0062] All samples have haze values of <1. Reference are optical lens < or =
0.5. Again, haze is defined as the % of light that is scattered so that its
5 direction deviates more than a specified angle from the direction of the
incident beam. If a transmission sample exhibits haze, it causes objects
viewed through it to appear lower in contrast, out of focus, less visible and/or
darker.
[0063] Yellowness is generally associated with soiling, scorching, and general
10 product degradation by light, chemical exposure, and processing. Yellowness
indices are used chiefly to quantify these types of degradation with a single
value. They can be used when measuring clear, near-colorless liquids or
solids in transmission and new-white, opaque solids in reflectance.
[0064] Whereas particular embodiments of this invention have been
15 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 scope of the invention as defined in the
appended claims.
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and B) a transglarent fil mfoLm' ng.conposition applied to at | east one 5
surface of thBOYEBEECAWONGRETUTH'SME fil m form ng conmposition is prepared

froma transparentiy curgbdigsthémangivbkpgsyamnposi tion conprising a first and
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ein the f]
pol yani ne '®nponen C0rqusgaﬁ&esitgrgu%qop%ltq%yanﬁlgﬁ;&q nal pol yani ne;

iii) an aliphatic polyamine, wherein each of the polyamines (i), (ii),
and (iii) is different from the others; and
wherein the second reactive package comprises a polyisocyanate; wherein
the curable composition under ambient conditions, upon mixing of the reactive
15 packages, demonstrates a gel time of at least 2500 seconds.

2. The coated substrate according to claim 1, wherein one or both
reactive packages further comprise solvent prior to mixing.

20 3. The coated substrate according to claim 2, wherein upon curing,
the film-forming composition demonstrates a haze value of less than 1.5.

4, The coated substrate according to claim 3, wherein the film-
forming composition is spray applied to at least one surface of the substrate.

5. The coated substrate according to claim 2, wherein the
25 composition is applied to the substrate to yield a dry film thickness of at least
1 mil (25.4 microns).



10ii)an aspartic ester functional polyamne; and iii)an aliphatic

pol yam ne, wherein each of the polyamnes (i), (ii), and (iii) is different
from t he woherig41mad wherein the second reactive pack®ge/UseompNsEes a

pol yi socyanate; wherein the curabl e cdnposition under anbi ent conditions,
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| east 2500 seconds. 2. The coated substrate according to claim1l, wherein
one or both reactive packages further conprise solvent prior to mxing.
203. The coated substrate according to claim2, wherein upon curin t he
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conposition is spray ap e s ce o &> Substrat e.

5. The coat ed5§mb(§£?amleroae)cor ding to claim?2, wherein the 25 conposition is
applied to the substrate to yield a dry filmthickness of at least 1 ml
(25.4 mcrons). WD 2011/041288PCT/ US2010/ 050488 21 6. The coated substrate
according o clain7.5, Wher eoatedheubsingtesiatcardings tapghimeds,t oviteheinstiiest r at e

toyieldadr f|Im knes f at ns 57, The
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accordi ng to claim2, wherein the conposition is applied to the substrate

to yield do0 dry filmthickness of 5 to 125 nil (127 to 3175 mcrons).

159. The coated subgtr atfeacoatcd RUbsPate! ébéﬁr&ngv\ﬁf@f@hl%t@emhr e is a
transparent substrate having a haze value less than 5. 10. The coated

substrate acc@?@P%“Q’b'S@p&i'?ﬁ' <2 thﬁ,{?élpé'irﬁett%é'e&)@%}fﬁ”ﬂbth@bﬁ%ﬁﬁn%frﬁ tocHpri ses a
mixture of pr iRy ¥7 ANghAEGRAGRTY am nes.

15 9. The coated substrate according to claim 8, wherein the
substrate is a transparent substrate having a haze value less than 5.

10. The coated substrate according to claim 2, wherein the
polyamine component comprises a mixture of primary and secondary amines.
20
11.  The coated substrate according to claim 2, wherein the aspartic
ester functional polyamine contains cyclic groups.

12.  The coated substrate according to claim 2, wherein the

25 polyisocyanate comprises a prepolymer chain-extended with a polyisocyanate
selected from isophorone diisocyanate, cyclohexylene diisocyanate, 4,4'-
methylenedicyclohexyl diisocyanate; tetramethylxylyl diisocyanates, 1,4-
tetramethylene diisocyanate, 1,5-pentamethylene diisocyanate, 1,6-
hexamethylene diisocyanate, 1,7-heptamethylene diisocyanate, 2,2,4-and

30 2,4,4-trimethylhexamethylene diisocyanate, 1,10-decamethylene
diisocyanate, 2-methyl-1,5-pentamethylene  diisocyanate, phenylene
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that may or mifeRBRdandy r 6aEPIISRS VAt rp&yaenaieﬂyﬁgwe@tan Gsocarbon Sonenty) " Tho

coat ed 5Ub5”§1‘ic§<aﬁé%@§@d Sevdr aﬁb@r%fb@enms@,@weni he addi tional resin
conprises a polyether, a polyol, polySiloxane diol, a thiol 25 ether, a

pol ycarbonate and/or a pol yester. 18. The coat ed substrate according

to claim 2s wherel € heripokyAgl REHSAIBONRBIIHYIE BRImCMIGER R MY ti onal

aspartl C est er functional diam ne erent fromthe ot her
pol yami nes i nradedvepaskage cen@insdbersoivent .

16. The coated substrate according to claim 2, wherein the

polyamine component further comprises an additional resin that is different

20 from the polyamines in components (i), (ii) and (iii), and that may or may not
be reactive with the polyisocyanate.

17. The coated substrate according to claim 16, wherein the
additional resin comprises a polyether, a polyol, polysiloxane diol, a thiol
25 ether, a polycarbonate and/or a polyester.

18. The coated substrate according to claim 2, wherein the
polyamine component further comprises an additional aspartic ester functional
diamine that is different from the other polyamines in the polyamine

30 component.



WO 2011/ 041288PCT/ US2010/ 050488 23 19. The coated substrate according to
claim2 wherein the coated substrate denonstrates a yell ow i ndex of |ess

t han 3. 0 wpaniigdigsecti on to ASTM test net hod G154 after PCOOB201006@88 520. The
coated substrate according to claim23wherein the pol yether functional

pol yam ne conprises a polyether functional diam ne. 21. The coated
substrate according to claim2 wherein the polyam ne conponent in the first
reactive package further conprises 10 additional polyanines different from

those already present in conponents (i), (ii), and (iii). 22. A
coat ed substrate cthprildiengpateqd gubsitaie ege@rdingviongjaigt 2| whkeaseinohe aogiacabl e

surface, and r i t | east
one. sur tace of Thae BIRPEFERE o holth Sk, BRTRRS! S IpBrSLbBRICIET

pr epar ed fronﬂ&TNUﬁeabﬂnethod\@lﬁa%\aimg@%dmp@s| tion conprising a first and
second reactive package, wherein the first reactive package contains a

pol yam ne conponent conprising: 20i)a pol yether functional polyamne; ii)
an asparti & ester 2unctlhenclatqgubdysirateeaccarding td ¢laian2 alhepdiathecp@pdtizami ne;

fhe curabl o conREH PaNae Tl A BB GBI X ng or the
reactive packages, denonstrates a gel tinme of at |east 2500 seconds.
21. The coated substrate according to claim 2 wherein the
polyamine component in the first reactive package further comprises
10 additional polyamines different from those already present in components (i),
(i), and (iii).

22. A coated substrate comprising:
A) a substrate having at least one coatable surface, and
15 B) a translucent film-forming composition applied to at least one
surface of the substrate, wherein the film-forming composition is prepared
from a curable, two-package composition comprising a first and second
reactive package, wherein the first reactive package contains a polyamine
component comprising:
20 i) a polyether functional polyamine;
ii) an aspartic ester functional polyamine; and
iii) an aliphatic polyamine; and
wherein the second reactive package comprises a polyisocyanate; wherein
the curable composition under ambient conditions, upon mixing of the reactive

packages, demonstrates a gel time of at least 2500 seconds.



