SI LI CONE RESI N CONTAI NI NG COATI NG COMPOSI Tl ONS,
RELATED COATED SUBSTRATES AND METHODS CROSS- REFERENCE

Wa DRELIATED APPLI CATI ONS [ 0001] Thi s appl i cat i PET/US2088/056783
continuation-in-part of United States Patent
Application Serial No. 10/943,241, entitled,
"Fast-Curing Mdified Siloxane Conpositions", which
was filed Septenber 15, 2004. FIELD OF THE | NVENTI ON
[ 0002] The present invention relates to coating
COWOWW
parti cul aRBLATHR GOAEE AR NE) e
coati ng conpositions that [ ncI ude bot h (a) an
al koxy-functional and/or silanol-functional silicone;
and (b) a@ROSSEEFERENCHTEO RILILAEBDA PIBACAGRONSD OF
E or I"J]I rl:l\g/Epr O%S ag%]?c\?gs%g-ég:gntyn%g%(gr{] 1nsﬂah%£ g‘ﬁﬁfxf ﬁ%tlesn ﬁatent
applicat@t $eoirBNo.ClO B ,|2buteempmrdomstr@mmgmﬁocﬁﬁmlmhnet Y,

j.rpact . res nce resi stance to the
{:@Pﬁs{t 19y (‘?’3‘}9 dvaégzet%d%gtemp%a@oﬁ@%ases, a pol ysi | oxane
resin has been conbined with an epoxy resin to provide
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[0004] Siloxane resins are sometimes used with a base resin material, e.g., an
epoxy resin, and reacted by an acid or base catalyzed hydrolysis of the siloxane resin and
an aminosilane, followed by condensation of the resulting silanol groups formed during
hydrolysis and reaction of amine with epoxy. This reaction mechanism can be initiated
by the presence of moisture conducted in the presence of an amine, and driven to
completion by evaporation of alcohol formed during the hydrolysis reaction. While such
epoxy-polysiloxane coating compositions are useful in forming protective coatings
providing a degree of coating hardness, flexibility, impact resistance, weatherability, and
corrosion and/or chemical resistance to an underlying substrate, the need to provide
coatings having reduced volatile organic content (VOC) has sometimes necessitated the

use of lower molecular weight resins in the formulation of such coatings.
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[0008] In other respects, the present invention is directed to coating compositions

that comprise: (a) an alkoxy-functional and/or silanol-functional silicone; (b) an epoxy-
functional silicone; (c¢) a hydroxy-functional and/or epoxy-functional ingredient different
from (a) and (b); and (d) a curing agent.

[0009] The present invention is also directed to, inter alia, substrates at least
partially coated with a coating deposited from such compositions, methods of making
such compositions, and methods of at least partially coating a substrate with such

compositions.



[ 0009] The present invention is also directed to,
inter alia, substrates at |least partially coated with
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maki ng such conpositions, and nethods of at | east

partially coating a substrate with such
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greater than 1 and a maximum value of equal to or less than 10.

[0013] In this application, the use of the singular includes the plural and plural
encompasses singular, unless specifically stated otherwise. In addition, in this
application, the use of “or” means “and/or” unless specifically stated otherwise, even

though “and/or” may be explicitly used in certain instances.

[0014] As indicated, certain embodiments of the present invention are directed to
coating compositions. In certain embodiments, the coating compositions of the present
invention are embodied in the form of a two-component system, wherein the ingredients

are provided in two separate containers that are combined and mixed together prior to
3
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this application, the use of "or" nmeans "and/or"
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refers to silicones comprising alkoxy functional groups, -OR, and/or hydroxy functional
groups, -OH, wherein R is an alkyl group or an aryl group. As used herein, the term
“silicone” refers to polysiloxane polymers, which are based on a structure comprising
alternate silicon and oxygen atoms. In certain embodiments, the alkoxy-functional

and/or silanol-functional silicone comprises a compound represented by the general
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formula: , wherein each Ry, which may be same or
4



silicone. In other words, the coating conpositions of
the present invention conprise an al koxy-functiona
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thereof. As used herein, the term "al koxy-functiona
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also comprise an epoxy-functional silicone. As used herein, the term “epoxy-functional

0O
silicone” refers to silicones comprising epoxy functional groups, —A . In certain
embodiments, the coating compositions of the present invention comprise an epoxy-
functional silicone comprising a plurality of epoxy functional groups, i.e., two or more
epoxy functional groups. In certain embodiments of the present invention, the coating

composition comprises an epoxy-functional silicone comprising two epoxy functional

groups.



invention in an anmount ranging from5 to 80 percent by

wei ght, such as 10 to 30 percent by weight, or, in
wa e/ 1ziEees, 10 to 25 percent by weight, w th PEEUS2008/056783

wei ght percents being based on the total weight of the

coati ng conposition. [0019] As previously indicated,

the coating conpositions of the present invention also

conprise an epoxy-functional silicone. As used herein,

the term "epoxy-functional O silicone" refers to
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Specific exanpl es of such epoxyfuncti onal si |i cones,
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or © . Specific examples of such epoxy-

functional silicones, which are suitable for use in the present invention, include those

CH; CH, CH;
CHg—lSiO—(-TiO—)T(-lsiO—)n—Si(CHg)3
CHy CH;  (CHp);OCH,CH—CH;
represented by the general structure: \O/ and those
CH; CH, CH,
CHy—Si0=—£Si0-5—tSi0=7—=Si(CHz);
by by {yo
(CHy)
represented by the general structure: . Epoxy-
functional silicones of the type discussed in this paragraph are commercially available.
Examples include CoatOSil™ 2810, commercially available from GE Advanced
Materials, Wilton, CT; KF-101, KF-102, KF-105, and KF-1000, commercially available
from Shin-Etsu Chemical Co., Ltd.; and Silikoftal® ED and Silikoftal® EW,

commercially available from Tego Chemie.



I H) C1 H3 (CH2)30CH2CH - CH2 represented by the
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type discussed in this paragraph are comercially
avai |l abl e. Exanples include CoatOSil (tnm) 2810,
comercially avail able from GE Advanced Materi al s,
Wlton, CT; KF-1d, KF 102, KF- 105, and KF-1000,
connerC|aIIy avallable from Shi n- Et su Chem cal Co.,
10041];  and EBp¥y- f@@ﬁtmlal(aﬂ}com saieplesior bedh t@lp@qs}*ntwnuon and

r r ]
BORTE AL P B L LTl Rl e pg1ases
pries ént 66 toveeh bi low, 62athd et eoiei of prhidhiheing igoepsatet he@fnl,l by

R e
mrmlceidemrdpomfuoéthmh] Sl:licobferep@sémﬁddxypm aned] foendbn by
reference. In certain enbodinments of the present

|nv ntiong th wco twng copposition conprises an
egé IJ licond._ £presented by the genera
ornu a erel each R, which may be the sane or

dlfferent s‘an al&ylene con&gﬁgthmhgt@h&ﬁng9%QQQsmne
at ons, optlonally |nters ersed wth oxygen (provid

prhkferemiels g% giElang epnipgringy Wdle%cpatb@n fieas sppnog%llcyuptyrsmrsealnfvlth
%{y%!? {JB?O\Q([eglﬂlpat t&%QP%enRsﬂfnot%hd{eB i sPegré @?oﬁaﬂlfﬁ‘?ﬂ%e grpup;

ent, is an a group, an aryl” group, a vin
grebUd, which g b theammablkcbffg/regﬁ oup abkohgraimiamgryll gmonp. 8 mel

%@%J %%l)%%f)gﬁ?lk%é/ AL FRRGA QiR c(aPJoﬂ‘élo%r?sg d}a'}l%ﬁjomg%up

1'S’no group)
g)rceﬁaded rthat beroxpgenegualbotded 1o thESogyup iact n Bralates tHan ooepsl to

EobteF bRy TSDEMRI B et O PR A PRy o gy
aradaﬂﬂPaﬁldz&Qude(mrmES®|}H? L go0avaiHPailse, donmmardédibkeanilable from
I|c [0022] In certain enbodi ments, the
g@ §PV”descr|bed epoxy-functional silicone is

!%rq en-t %:]htng egﬂ% ﬂ]?ents th %rselv}olus y%lescrlbécf] epoEy F %gtli]onal

ntion
silicone is present in the coating compositions of the present invention in an amount

ranging from 5 to 80 percent by weight, such as 10 to 30 percent by weight, or, in some
cases, 5 to 20 percent by weight, with the weight percents being based on the total
weight of the coating composition. In certain embodiments, the weight ratio of the
alkoxy-functional and/or silanol-functional silicone to the epoxy-functional silicone is at

least 1:1, in some cases at least 2:1, in yet other cases, from 2:1 to 3:1.

[0023] In addition to the previously described components, the coating
compositions of the present invention also comprise a curing agent. Suitable curing
agents include, for example, amines, aminosilanes, ketimines, aldimines, and mixtures
thereof. In certain embodiments of the coating compositions of the present invention, the
curing agent reacts with the epoxy-functional groups of the previously described epoxy-
functional silicone. In certain embodiments, the curing agent may also react with other
components of the coating composition, such as certain of the components to be

described in detail below.
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based on the total weight of the coating conposition.
In certain enbodi nents, the weight ratio of the
al koxy-functional and/or silanol-functional silicone
to the epoxy-functional silicone is at least 1:1, in
sone cases at least 2:1, in yet other cases, from2:1
10824: 1. [ GoddYle aminggeringiagents o1 piean greaveserfdnyendesiaeinge d
n .
T O A O Rt RS o Bl B A
palydnrigesageinysloalipbhidkaning etduettcang kemataimess, as described in
[ 2 1 &N
?E"éérgl;% tl: Eéshé é??ﬁadlaﬁ&gﬁ%dha% r?g %tﬁgé)@fj 84%‘! Qé&ﬁ? WeSSted portion
GfOWpddelmgln&)rprrattdhherpné)seﬂfftren%VentI on, the curl ng
agent reacts with the epoxy-functi onal groups of the
90231 ous| ypudedesnipedlaepoxiyg aguts fonase isihk ipoene invemtion
certain enbodi nents, the cu% Lkg a&ﬁ_m‘X may al so react
i fobe GbheayvBQIRAREALIS0ARuINE Coat I g CorpRail h B orSyekh
as certain of the conponents to be described in detail

Per b pr0z4te Sl B BT Biriris Ak igroxydhtsalkgyaltderi n

ﬁ}aeo)@m@%@ kyl QM@@ &dn%mh@ fekdidden POLMBHN N88s; ard YROALHIGR).,
am ne adduct s, yam doam nes, cycl oali phatl Cc am nes

WHRICIBOF Vi AT Hisger %malg@yfélus &f frpmatp é e Birrdifuactionaly

f S t ent
SRR A5 S Y

Appl
dipikglarypatkoxpkdsf andisy dprlipd FW@CﬂiSnWb‘?rg@rPa@@d/aWé’fﬁlmeﬂéy Y
{ngfegﬁlg NGfeh nL%Q‘gaﬁ] aresﬁ!lhhé}*%fegcrlﬁgﬁ ﬁllcﬁﬂl o ﬁt S %"h HtgAﬂa%ﬁ on

use in resent invention iInc ose havi ng
Pltbélcgem@ﬂaﬂi/%i&ﬁrﬁmaté@%ﬂ wHeveil.rthacijed pQrU@n o8whighbfin,

' di ff t, | I kyl,
”@%?&a&aﬂﬁg%*gqﬁﬁ%§§§|E§| or hydr oxyal koxyal kyl " gr oup

ﬁ)@g\ﬂal m n%u tﬁ)‘cles kettltllrﬁﬁle a?l'ltd)&lcﬁ‘rﬁf %Qm ta%@?f'ts q%ge 1Xftﬂ1e pra(amNR)

eger g -a va ue o
ingerBion mdlde &thse Ebtalsechb}dhé macitqncnﬁ ah aloing anith@ithadi k@@lne or an

!%llaf%ygee Q?s%en({tﬁvgl&s gllld%(l: i tfof‘sg griaLen als eit(l%'l ﬁedcm n%nigétd ('Srag%sﬁ{%telnt
Ap;dioaabrs]?ub%bmroe Qnocﬂ()(}sams va 0594, tlh:l dﬁe@@ﬁlﬁioﬁoﬂﬁdﬁ&ﬂbﬂuﬁg

Such nmm e further described in United States

ﬁé?%%teig%fk%l:@tr%ﬁ“%bl i cati on 2006/ 0058451 at [ 0052]
E0824]0054] Tn E:quuncengb% mE) o{stolf %16: c%];tm\%hcoﬁllgosmons %f the present
invention, the curing agent comprises an aminosilane of the general formula:
BReSi(OR3)3_ , wherein R is a C;_1g hydrocarbon radical; R?is an alkyl radical
having from 1 to 8 carbon atoms; e is 0, 1, or 2; and B is a radical of the formula —CRZZ—
Y; wherein R? is hydrogen or an alkyl radical having from 1 to 4 carbon atoms and Y is a
group comprising a nitrogen atom. Indeed, it is believed that, in at least some cases, the
use of such a curing agent in coating compositions of the present invention can result in
the production of coatings having further improved flexibility. Moreover, it is believed
that coating compositions of the present invention formulated using such curing agent

can, in at least some cases, be “fast-cure” compositions, even in the absence of an amine
8



i ncorporated herein by reference. [0026] Suitable
keti m ne and al dimne curing agents for use in the
wW@e@sans2s nventi on i ncl ude those obtai ned by tPET/US2008/056783
reaction of an amne with either a ketone or an
al dehyde, respectively, and include those materials
identified in United States Patent Application
Publ i cati on 2006/ 0058451 at [0055], the cited portion
of whi ch being incorporated herein by reference.
fea0Dingresliong palesiad feanb b igrang eongptingd aeeseacptag-functional
ﬁl f@ﬁf&ﬁﬂstd ﬁe—ﬂfncﬁ(l;}ﬁl ﬁ%ﬁ:ﬁ%ﬁ \!vlﬂyl? [f:'d r1béd%l r Med Ferein,
ent conprises an antnosilane o e general fornula:
Bﬁe@m( (53 @@}Ommhmreneferﬂmcgmaosmonl@ Shahgedrfomaz @@hfree film in
gsqgté: %l 1’ 0|1Dir,lil§ séihk c%lseléWS {ﬁlﬁlgu'asc,:g'l SO %9 ih h9 1”&195 inu%es, or,
car ons; e i1s 0, 1, or 2 i's®a rad 0
I}et étbﬂwuiea, in @RlitAe asy3 m\immseWhEnR@plllfsl thy dutsgen a025 °@nnd a
aV|n9 from1l to 4 carbon atons and Y is

re a& () hlgmgl Ca} 7(J~I ]19e cen

g a nltrogen atom |Indeed, it |s

eved that n. at the u
e g L’%en e B R SRR G Pl e

NARGatd ONR'e gnupsses/hd:rbmm‘f i helommm:uangmﬂc aflicglaptionys
haV|n&%furt er8} roved fl exibil X Nb 3» IS,
HRf AR Y PHAA ORI oWHoETh ‘"fs&qf% oFtH y%‘r"%aé‘é‘?ﬁm ted
bproafltyi @Atafrodgirédeadnd)si @@g&m&ngzwdl Haging@ent 1 ©as caibdn
at | east sonme cases, he "fast-cure" conpositions, even

RAmg-pigxagtplis ol snigple dhradicily gy Ba persring nygieEdh arranypied e

ﬁlémahmm&t@y I@lﬁn&@ﬁ&hﬁbﬂn@tﬁypﬁwﬁ REPRGRER, @1ﬁuwﬁﬁ1h@mahyl,
|n r ed |ents acry at e-functi ona |ngred|ents

hepedanipgyagth ﬂe%lwom@mééamﬁf@vlémﬂlopf%lamwe%&s<3-

&H{eﬁlyla%mﬁafybmﬁoﬁl@ﬁ@f Snd %ioﬁ%@%'f@ﬂnﬁﬂ‘a% _thatnear f.orm
dust free Imin as | e as hour I N SONe cases

GH N GOtR or @Hzl\%fﬁ@NHBs,e@erq R’ iags dafined o 10 ni nut es,
or, in yet other cases, inas little as 5 m nutes,
82N appl iSeerifioexamplss of srainesilapes s thezagaeral fpard i ve
hum dity of 70 percent. [0028] Exanples of suitable Y

r &RL80ORYn.t he precedi ng paragraph are. - NH2, - NHR4
and -NR4 2 gr oWy %har\ﬁﬁ%‘%?erfprﬂlﬁeﬂ%thﬁp%%%?‘élﬁl i3rlydni ¢

ﬂ@ﬂyﬁﬁlllno%tﬁyﬁﬂ@ﬂl}l(‘ﬁr&%gc 1R &bﬁﬂytaﬁﬁﬁﬁﬁbt@i‘ﬂéﬂhbxﬁﬂ%ﬁﬁ n
atons, such as a nonoval ent hydrocarbon radi ca
dibutylaminomethyltributoxysilane, cyclohexylaminomethyltrimethoxysilane,
cyclohexylaminomethyltriethoxysilane, cyclohexylaminomethylmethyldiethoxysilane,
anilinomethyltriethoxysilane, 3-dimethylaminopropylaminomethyltrimethoxysilane, and
acetylaminomethylmethyldimethoxysilane. Such materials are described in United
States Patent No. 7,126,020 at col. 2, lines 37 to 49 and col. 3, line 62 to col. 4, line 52,
the cited portions of which being incorporated by reference herein. In addition, such

materials are also commercially available from Wacker Silicones under the Geniosil®

tradename, such as Geniosil® X1 924, XI. 926, and XL 973.

[0030] As will be appreciated, the type of curing agent(s) selected for inclusion
in the coating compositions of the present invention will often depend on the particular
type of application and type of other ingredients being used. As will also be appreciated,

the coating compositions of the present invention can be formed using a combination of
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optionally containing nitrogen and/or oxygen atons and

having from1l to 18 carbon atons. Exanples of suitable
w@2008d2i528 s i n the precedi ng paragraph are an PORESINY$/056783

met hyl ami nonet hyl , di net hyl am nonet hyl ,

di et hyl am nonet hyl , di butyl am nonet hyl,

cycl ohexyl am nonet hyl, anili nonet hyl

3- di met hyl am nopr opyl am nomet hyl , bi s( 3-

di met hyl am nopr opyl ) am nonet hyl , and groups of the

moreriinsame RPRHEORAZON. BPNHODR RO oyithow imiHGoNIReimary

AL Se AT 4 Sl ARG FERN P Do M SRERM L B RUATh8S.

piHyatter amenosiyndtimbileunfinss casles usad toHExibilirs dnt curative nadkage, and/or

e : ¢ . .

%}IEQDJS?%% 5% rﬁgﬁ%{tﬁ-@ ?:}&P@itﬁ% %(J;gt Jlégﬁa‘?érfl{?s. ROy Afres can be

ghebh ut gddamepwﬁtlmyllohéﬂltjo artdox Yo alriehly reactive polymer, e.g., a star

c(;icl ohexyl am nonet hyl t ri net hoxysi | ane,

ytl8hexyl ani nomet hyl tri et hoxysi | ane,
@&?J[ ?Eg:’(%:: Ihyﬁi ?nlnégt hOIXII)l/eSIlI SI, aﬁgllll%}gha%)é t1s 1|3res%nt in the coatlng
Sntfiosieibinid @ninvoprraph@fiom one Bhydrtent hetvhighty sichane to 2hd

acetyl am norret h | met hox I ane rials
B e é EriEhedf OUﬁuc?%ﬁr%éPni% 8%“ éﬁv LS Wlt%htlez‘éel é’e‘%‘if’nts
B@hg baded br the Ebta'.f telolt df9h@adisOtompdsitibh.NE sipld & idbrstodd that
line 52, the cited portiaons of which being
D Pb)é? %ﬁtg?jawe AerEbdfuBnhageats fan poussd G?Hefl%}ﬁg o then
?ﬁ@ﬂdr@hﬁrea hR RIS B Bhé b(ﬁhﬂo)!m@ﬂ ainh Rl dRsifd PROPMRK & the
| i cones under the Geniosil(r) tradenane, such as
e iessqurd flmqoaigeg witk thegoig] anigit of sugvepring ggeapyseddeing | |
Qﬁhlﬁ%a%{z@ffd@&lﬁeh'i‘ﬁlgkype of curing agent(s) selected
inclusion in the coating conpositions of the
mﬁﬂent |y &lidANo melaremlfs@me&%@@&n%nm@ t&%sﬂufgul ar
type of application and type of other ingredients
prernegitiosed theoygesgnl inveatignmpeceppise eMatied arietiel edhiqnaly
ﬁﬂflﬁﬂﬁ%b E sO%of &l g eﬁlec@halh BYEEHinOfts G ggng &ErﬂS%Qtlons of
sing a conbl nati on nmore than one type of curi
tgeresent Fftyﬁntemammpese setrydrondy thmstiondl nd/eraepponfunglique] lngtyegﬂent
[
A B RN B B8 S BN 0t
amtinednymsitivone]thepreseasineanobae vgetntiglyffrexorbinl some cashe
SR R S OB R 2P Qe RS TR e
&mﬂmslﬁdn bthagasat inegradoy i ‘tmbgmnnmlagl firdey oan ﬁartlml:ironmraﬂ, it

rrlllleglrs] ltl}/at {h%%%ttérxl?bé?% distussed 5 pgés’enta}n a}ea(l:[)mposition, if at all, as an
incidental impurity. In other words, the material does not affect the properties of the
composition. Moreover, when it is stated that a coating composition of the present
invention is “completely free” of a particular material it means that the material being

discussed is not present in the composition at all.

[0033] Examples of suitable-hydroxy functional ingredients different from the
previously described silicones are carbinols selected from the group including acrylic

resins, polyester resins, phenolic resins, phenolic silane resins, and mixtures thereof,
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pol ymer. [0031] In certain enbodi nents, the curing

agent is present in the coating conposition in an
wa@pwanzise;angi ng from1 to 30 percent by wei ght PCHUSI008656783

2 to 25 percent by weight, or, in sone cases, 5 to 18

percent by weight, with the weight percents being

based on the total weight of the coating conposition.

It should be understood that one or nore of the

above-descri bed curi ngt agents can be used dependi ng on
Purd rgsastaredpseribed dgiteddtatge PHem Noop.Okd k2w celn@ line 57 to col. 8,

GO ﬁletclt f’i’ﬂ'ldofft\{h?ch%ﬁi n?c%rﬂﬁ?fﬁér%ﬁ E{ fe%r

resultlng m coat’i ng otal annunt of

ﬁ)@ﬁéﬂ curi 'ﬁglax??lgp&f sldﬁﬁﬁie Q{H ggu Wh&{?ﬂ ng Cfl nts dlfferent rom the

above-i dent range. In addition to e
preavishuddsyritgd sdicotve dlcb@md@ﬁ@mfé@tedtﬂ@@l boaroup glcludlng epoxy

[ [ v [
ORS00 o eu SR \EOL) BRI B8, A1
epoayqbinefionah acwlrottamms epixgdimeinnag ,sﬂa;nhe agdeatmbigptions thereof.
conpositions of the present invention conprise a

lWﬁli]oxy f ntdhloermky snohs havimmmﬂﬁamnmt il Greploxy grgnepkir@mtle
1n€]t111celf%e Ef(gr%o%kglo (t)se%h%q [%r%w\eé\a/tgy %ed (ljn?sségure%tecF 1115211&1110 cgai)etché)hatw or
ofterbhrelipr asendin emv@limens S%‘h&?pﬁkbb&tlﬁﬂﬁrb ahnh1yl reftliaeehan@bl,ld

in sone cases, te of .su ent .

b SR BT Br SRS Bt 100 G 2 hpa Joerratita & SRTRRDRN &

£nRAas bf ivan Saftail®aich @sgammdemme AkdcEibed 8 Unstd Staes Phtaht No.
ree" o articul ar means. t hat t he

B e Pt AT bl el e, B isuisporiey i belnk

5065POSIcl he@in Uyfre@fendd. ITn c@rﬁauﬁ&nlbd@lﬁhtgﬁﬁ trRlepbyusih tded chialso
ot her words, the material does not affect the

IR egRORgMeE HELSdBHPS 871 0BROXIBE SOV SUighI TPy pgns are

&@h&aaﬁpﬁaﬂm@ oRf magdeqﬁa;g@ @&snhﬁmanm&@ StalRk @%ﬁtApphcatlon
i nvention is npletely free" a particular

Rhliggtiog|Nq. t20%é%ﬁ§45tlr?a{0(l4&]e thmt@% lPQi!lOIb@l wchdpesna jsenseprated
f(i)h?& B & g@ﬁcel Il Bnf QRS Mtaﬁl\fa%aéd 0250334, 1 flgé@m &% 4,

roxy function ingredients different
fireoih, thhglt@ﬁr@WMI\xhudlé@mgummosatm lorie by gafeensar bi nol s
sel ected fromthe group including acrylic resins,
W@B@Jest er Spgahlgepoxpienstiat aqrgs) mgns ipﬂemlmd}é ethginf@nctional

S [, d
L N T o e
metegdh,.c.88, epbiidieedl Byatbhan cu] arelgk lger Shdrreghs ahcahmbeially
avaﬁgb Ilrda&l(ﬁl(;denﬁ(gsglﬁ]enp ¥ ecf Rited Stes Patent Application Publication
No. 2006/0058451 at [0044], the cited portion of which being incorporated herein by

reference.

[0037] Suitable epoxy-functional silanes are commercially available and include
those identified in United States Patent Application Publication No. 2006/0058451 at

[0045], the cited portion of which being incorporated herein by reference.

[0038] In certain embodiments, the hydroxy-functional and/or epoxy-functional
ingredient different from the previously described silicones is present in the

compositions of the present invention in an amount ranging from 1 to 50 percent by
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[ 0034] Exanpl es of suitabl e-epoxy functiona

ingredients different fromthe previously described
wa@tosa2rsess | ncl ude those sel ected fromthe groREI/US2008/056783

i ncluding epoxy resins, i.e., resins that include nore

than one 1, 2-epoxy group per nolecule, as well as

epoxy-functional acrylic resins, epoxy-functional

silanes, and conbinations thereof. [0035] Suitable

epoxy resins having nore than one 1, 2-epoxy group per

yroigll, sush lagig &0, 40 perceaanyptight. arhigseme Bases. arte 35 pereanabyweight,

WASPLHE IR el BAL L&inf WShRRIGRNAL T e, of

terocy n certai n enbodi nents, such epoxy
NS 8" G bl ShcBRAGL, 108G ROLbHpodIRHEoAR. RO

gga?va entHME|gL ? 100" t0 ' 88 Suc ﬁ)ag 100 to mumn
eomepriseiremd). 45eta d t30 ¢iiyalefts ofvamm&rpumbb é.0zgeivalents of epoxy
ég%%epoxides are described in United States Patent No.

, 183,198 at col. 3, line 27 to col. 4, line 64, the
RS POrth R, WA REAGLE BROLAEGNASHELD Pl

ef erence. n certain I ment s e “epo
msemtmaﬂnmhswnmmnmaﬂmwsmmemngd@nanmphtnbnﬂammmgﬂmqkmﬂﬂ
one oxirane group. Suitable epoxy resins are

commer ci al l|yrR,avai| abl e and i nclude those identified in
Uni ted Statlep Patent Application Publication No.
2006/ 00B8 Ihato the cited portion of which

bei ng i ncorpbr at d hereln by reference, and in United
St ates Pat gritisNo.| 6,639,025 at col. 3, line 11 to co
fymblane 32, the cited., p/d)mtellhm and eaMniRefanldéimge independently

seﬁ‘ec%drt1 edI‘OIl‘],lgFOeI{SInStII? of! hyder grp 'gn al Cy(i)
unct c’re incl”

iryﬂm&jz ihg @k y ol ydﬂEIXSalkglayd hﬂtbxyﬁ%hﬁ&kﬂ gﬁ)hps (oldfjing up to six

ncti onal i n an X functlonal teri

g Bt Risa§ W Babfroah e i el PRgor ioen i
ﬁrelsarﬁsovr@fpehmwtc szl cagboA w@hls A @rtamdnibodiniede, 4t as@ne of
identified in United States Patent ) i,cation
BEBIUBSIPF YA N CO%’(S‘@PE?@B%@‘T“%”T%’OA‘% n” §5{8 thejrpngg of from 1
R, hkdfaPhavibh 6¥rd8 intecu RE RERAN B 1R MR FBmPI50 to 600.
ref er ence. [0037] Suitable epoxy-functional silanes
0£1]COMTEITGE gilldny isBaiptiakil] ghgpRtkni AGh@RtAN@BBositions of the
identified in United States Patent Application
PNt i@4ention angb thepdersy ip gegumambadinenty ie coptig ceppgyitions of the
ARLechi @leribon \Mé' sﬁl@ktﬁﬁhlﬁgfréengphps%ﬁﬁtc@sgés hehpief1Pee, of such an
reference. [0038] In certain enbodi nents, the
wgasRY - f uncti onal and/ or epoxy- functlona

D P i Raphe

[0042] Suitable silanes are commercially available and include a phenyl/methyl
methoxy-silane that is available, for example, from Dow Corning under the product

name QP8-5314.

[0043] In certain embodiments, when used, the silane is present in the coating
compositions of the present invention in an amount of up to 10 percent by weight, such
as 0.5 to 5 percent by weight, or, in some cases (.85 to 2 percent by weight, with the

weight percents being based on the total weight of the coating composition.

[0044] In certain embodiments, particularly, in certain instances where a “fast

cure” composition is desired, the coating compositions of the present invention may also
12



ingredient different fromthe previously described
silicones is present in the conpositions of the
WQEe@sars28 nventi on in an anount rangi ng from 1PEDUSDH08/056783
percent bywei ght, such as 2 to 40 percent by weight,
or, in sonme cases, 5 to 35 percent by weight, based on
the total weight of the coating conposition. [0039] In
certain enbodi nents, the coating conmpositions of the
present invention conprise from0.65 to 1.35
UG RRRIISC HACENE] ln@n&ms splectedoiram gheeRHpy aPnsisting off
&QER&%; et L RHRSonal ﬂlg%@ﬁemk rhc@@':ﬂé ifdfng{]%napﬁ%feafeﬂts SR RO URreof,
e coating conpositions e present 1 nvention
Sioegpiuck emime seralctawengrﬁdtemtu@henguorfabm tex@aphgecongiobiipsf the
[ - 7
R L A
'm@miios trersgbsadntihNydirang en irasetheahiey) compieydly frey of o@h ky hmine
5“, (i ony, hydr oxyal kyl , al koxyal kyl and
8 Xyalkyl gr oups containing up to six carbon
@gng:s st Iaﬂgso edr’1 %g%ekt%glz 6l etI%]ta(ceeFate ngg)rrlja/ 1n%ch§ﬁIR” refers to
baw i;m;gummdtaﬁ:d S(bn)(subﬁti‘tﬁxedh a@toatBate-fuhct@fal Migred @b Qi imide, for

t of .the u cl ude ox onst i nt s
Ppofomyirer s bR b SR fehlge e g b SRy 1
i@todcctAn dindByhahAUR MR, ARhaGRe-MRLesl golymas Gl niitulehe
range of from 150 to 600. [0041] The silane is an
BptPlonal ingredient in the coatlng conp03|t|ons of the

r esent ti on and her ef or e,
@Hg@du nengglt rllj%aece%%ﬁmrt‘n n&%‘??ﬁb@gf?fh&ﬁ% “d? rf@r BRBgEnhose
i nvention are substantial}y me cases,
RY [($5¢ g qéﬁ[zgggz]

iR ted @nyraf fR@icabforgtigh arf'ngr € wherein Rog

SU|tabIe are connerC|aII avall bl e an

rade el 8“%\‘? };5 ﬂ]ﬂ%‘ﬂ’é’t%‘%}? l%%c}‘iﬂifypéﬁsﬁfﬁé’o Sqter. jpad urethane
?fhér@ bt @luch@ror @Kyﬁﬁﬁﬂir&g ﬁﬁ@f@hﬂ%ﬂy@@f MHaihig cb:iﬁgﬁrof bélﬁg

gﬁoduct nane 8- 5314. 0043 I'n certain enbodi nents

gpnalized WiiH@COHEROCHs |, pihgisat canfbe {iqe k90 #yg where Ro,

EAMRASibEANE & bd b@arwnec%ﬁmmﬁgr@f@ﬁﬂ ﬁaQng uB (G RRD EborPftoms.
up to 10 percent by weight, such as 0.5 to 5 percent

m47]9| ght Sufdble 1R8RBRAEATRE0MM &%retdfém% a&%@@ﬂ%ﬁh iPWnited
ght, with the weight percents being based on the

St@{egPat%,Agmhca@pn Pridiceden Norg0eoABS4P t atdpO22] to [0028], the cited

portion of which being incorporated herein by reference.

[0048] As used herein, the term "acrylate-functional ingredient” refers to both
substituted and non-substituted acrylate-functional ingredients. Suitable acrylate-
functional ingredients include those selected from the group including acrylate-
functional diluents, acrylate-functional oligomers, acrylate-functional polymers, and

mixtures thereof, and include, for example, those having the general chemical formula:

R,,[OCOCHCH],R,,

, wherein Rj, can be selected from the group including
acrylic, polyester, polyether, and urethane polymers or diluents, or any hydroxy-
functional polymer that is capable of being functionalized with [OCOCHCH], where "b"
can be from 1 to 10, and where R3 can be hydrogen or can be a carbon-containing group

having up to about 6 carbon atoms.
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[0044] In certain enbodi ments, particularly, in

certain instances where a "fast cure" conposition is
waele®Bnzs28 t he coating conmpositions of the presRE/US2008/056783

i nvention may al soconprise an am ne reactive

i ngredi ent selected fromthe groups consisting of

acet oacet at e-functional ingredients,

acryl ate-functional ingredients, and m xtures thereof.

Since such amine reactive ingredients are optional in

t08d9]coat i Myitedngradhteifensgorsf ingrreliopsaseset forthye Hpiteshitates

P& ALPLHETBR PLETR A G 195, 26@690(%%@51‘ efﬂ%d%@m%‘{é(b%h Qﬁlescugﬁ Ldi8n

preseﬁ i nvention are substant free sbme

clastaeh batepiptapehtpd hereip by effersueh an ami ne reactlve

i ngredient. [0045] As used herein, the term

[088@t oac etlmtatafnamatodioreals, Wher wsdd. ¢l foregeihe priinegedstivh
SRS bR PEnE O R Pk bt e present jyentipy o spugunt o

@(@mplpercemthxyszenml sedt & th B0 peitée bgmoight, onad sethiergses 7 to 25

ae%ce ! g asg \g%blg 3 ;t% ﬁlg CoY rhgl ergelfn:ts;bceg:?nntérsbsased on the total weight of the
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omgmise abilit@refyidof the type described in Umted States Patent No. 6,169,066 at
col. 3, lines 9 to 49, the cited portion of which being incorporated herein by reference.
By contrast, in other embodiments, the coating compositions of the present invention are

substantially free, or, in some cases, completely free, of such a silicone fluid.

[0054] In certain embodiments, the coating compositions of the present invention
comprise an organic halogen-containing ingredient of the type described in United States
Patent No. 6,013,752 at col. 9, line 8 to col. 10, line 13, the cited portion of which being

incorporated herein by reference. By contrast, in other embodiments, the coating
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R22[ OCOCHCH R23 , wlUherein R22 canub e selected ffrom

the group inclludAi -ng acrylic, polyester, polyether,
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functionalized with [ OCOCHCH], where "b" can be from1

to 10, and where R23 can be hydrogen or can be a
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atons. [ 0049] Suitable acrylate-functional ingredients
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I ncornporated herein by reference. By contrast, in
okdresneRbodi nents, the coating conpositions of t he
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cases? cowmkeReby By L€cach findspadealy sekeasd AW rail@l LBS] and
[0052] In certain enbodi nents, the coating
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United States Patent No ol. 4, line 6

pignerggnic oms,ispeh apdalogens, %lﬂftl@%r %getnr @ﬁa@plem‘aws luﬁg

bl‘?%lﬁ%a@é‘ﬁg sBEI RidbudY (ih SfISHRB G BoutANinGRIEEASdibutk fﬁn
her enbodi nents, the coating conpositions of

@ﬁ@@éﬁﬁwhm@@nﬂﬂéﬁ%@ﬁ@ﬂ@mﬁstant|aIIy free, or, in sone

cases, conpletely free, of such a silicone contalnlng
weﬁ@let her Othqosdjl arganewetaliic salakylo dichadnicad ogthe.desst i ng

ffé?)ﬁpc%ﬁ(l)atté, %ﬂﬁlu&lf m&gg bri)srnﬁl?k?&ttodtg] %ﬁﬁluh%odecanoate, bismuth

napthenate, bismuth versalate, manganese napthenate/pentanedione, manganese octoate,
vanadium acetylacetonate, zinc acetylacetonate, tin neodecanoate, stannous 2-ethyl
hexanoate, lithium neodecanoate, stannic chloride, stannous octoate, zinc napthenate,
zinc octoate, ferric acetylacetonate, zinc acetylacetonate, cobalt octoate, zirconium
acetylacetonate, zirconium octoate, zirconium versalate, aluminum acetylacetonate,
mercuric acetate, phenylmercuric acetate, phenylmercuric propionate,
organopolymercury compounds, and crown ether complexes of Lanthanide metals.
Many of these catalysts are commercially available. Commercial mixtures of catalysts
useful in the invention include Cocure, Cotin, and Coscat catalysts, (Caschem, Inc.);
Niax catalysts (Union Carbide); Polycat catalysts (Abbott Laboratories); Dabco catalysts
(Air Products and Chemicals Inc.); Thancat catalysts (Texaco Chemical Co.); Stanclere

TL (AKZO Chemicals Inc.); K-Kat Catalysts (King Industries), Curene catalysts
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conprise a silicone fluid of the type described in
United States Patent No. 6,169,066 at col. 3, lines 9

W@ 20089215ehe cited portion of which being i ncorpCr/ES2A8/056783
herein by reference. By contrast, in other
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Qﬁé}drma ngate, bismuth nitrate, bisnuth octoate,
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[0059] In certain embodiments, the moisture scavenger is present in the coating

%et%%lﬁ

composition of the present invention in an amount of up to 10 weight percent, such as
0.25 to 5 weight percent, or, in some cases 0.5 to 2 weight percent, with the weight
percents being based on the total weight of the coating composition. By contrast, in
other embodiments, the coating compositions of the present invention are substantially

free, or, in some cases, completely free, of such a moisture scavenger.

[0060] In addition, other ingredients useful in forming the coating compositions
of this invention include water, solvents, plasticizers, extenders, fillers, hydrocarbon
resin modifiers, and various types of additives such as UV stabilizers, pigment wetting

agents, flow and leveling additives, thixatropes, defoamers and the like.
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present in the coating conposition in an anmount of up

f006410 per Q§Egrta9ﬁ’en\ﬁ%ﬁgﬁbtnts i %B‘atﬁ@ c@m itoBs of tﬁ@g&%ﬂt inR¥tion

wei ght, or, in sone cases, 0.0 per cent
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ot her enbodi the coating conpositio
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t he purpose of, for exanple, intentionally reducing
[0065] Example colorants include pigments, dyes and tints, such as those used in

the paint industry and/or listed in the Dry Color Manufacturers Association (DCMA), as
well as special effect compositions. A colorant may include, for example, a finely
divided solid powder that is insoluble but wettable under the conditions of use. A
colorant can be organic or inorganic and can be agglomerated or non-agglomerated.
Colorants can be incorporated into the coating compositions by use of a grind vehicle,

such as an acrylic grind vehicle, the use of which will be familiar to one skilled in the art.

[0066] Example pigments and/or pigment compositions include, but are not

limited to, carbazole dioxazine crude pigment, azo, monoazo, disazo, naphthol AS, salt
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the presence of excess water during, for exanple,
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COYORNNIY Gafindd@allyf HhilXefiHh Accdrh@DighefsRAS HivaibnRE MR MAN

i ngredi ents, atnospheric humdity, and water present

bengpad. 198 nore of the ingredients. Water may be added

during the formation of the conposition to accelerate,
Y dependdinrigdghovende palpiencianRe iy Ereigi @idispessign including,

ButBot lirtiGNo 3SnahHfrtteediYersidte NCAPPLSIE 8i9Frdibhs@hk ficlude one or
envi ronnents where cure takes place at ‘anbi ent

meredeshdt disrersed AEapryAls copguszndiohcderriaRiclrBBHPREerCS,
&égﬁecp\ﬂﬁt)felagloi: AP Bditg’/réﬁdlgf Viglﬁ?ef@crc@ Sﬁxmogérﬂylg _ﬁkb&ﬁons can
conprise a sufficient "anount of water to facilitate
uplyoekomeys fchanpigoants aydyeg baningr paseqie sichoftlpre taprlad of
f?angﬁkﬂeﬁ‘ Eh%iﬁ Ql le?% tﬂéﬁd‘&n&ﬁgt &P&%{s@l UERG0 GERSR . Nl farticles
and/or to hydrolyze any alkoxy functionality i'n an
ednkbeyoyoducmidtyi noifialg ssick brgomie or gibfganie pigngnedyitrgrindiag diedra
ﬁ:auvgnlgna%a%% enstizep 0 Fek 91?19 O.ISr}ni‘ilpn?etgrgr]g](a%pleanr]anglggrtﬁ]cqg élilsﬁaerr]s%ns and
methods for making them are identified in United States Patent No. 6,875,800 B2, which
is incorporated herein by reference. Nanoparticle dispersions can also be produced by
crystallization, precipitation, gas phase condensation, and chemical attrition (i.e., partial
dissolution). In order to 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. Example dispersions of resin-coated nanoparticles and methods for making

them are identified in United States Patent Application Publication 2005-0287348 A1,
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[0063] Organic solvents can be added if desired.

Sui tabl e solvents include, for exanple, esters,
werdwensis2al cohol s, ketones, glycols and the |iRET/US2908/056783

certain enbodi ments, the coating conpositions of the

present invention conprise up to 25 percent by weight

organi ¢ sol vent, based on the total weight of the

coating conposition. [0064] In certain enbodi nents,

the coating conpositions of the present invention
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comprise a finely divided particulate filler. Examples of fillers providing high heat
resistance are barytes (barium sulfate), mica, micaceous iron oxide, aluminum flake,
glass flake, stainless steel flake, and the like. Certain embodiments of the coating
compositions of the present invention include up to 10 percent by weight filler based on

the total weight of the composition.

[0073] In certain embodiments, the coating compositions of the present invention

are substantially free, or, in some cases, completely free of any acrylic resin.
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ant hr aqui none, peryl ene, alum num and qui nacri done.
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m nimze re-aggl oneration of nanoparticles within the

O8]l NG, FoUhSHAIS IHANhOPolh @niAHSRARIUBARORES hirklees
can be used. As used herein, a "dispersion of ,
fragignaliy i edvelbaopaies anigesilape cat adduel withdBpenonydigstional

RBARIRNIY) iRk eslaﬁing cBhshaloaed discreet "conposite
m croparticles" that conprise a nanoparticle and a

[08371" CoatinBPoRMndd 18y RABRAR ALkiIG] BrmikX AORbAINGISRBSPE AR ST
of resin-coated nanoparticles and nethods for making

thirapyeatien prgefien prreded in aUistiarg PSIoA eeaimytieprntrol or prevent
Mnte@l%@@%ﬁti@ﬁ th/&axﬁhﬁﬁ&s%oagé E:QI%%IYS%&@H &N ind LdnSSludt Benddal
2004, U.S. Provisional "‘Application No. 60/482, 167
gfedign§uhes ipareasp@OlE: shal difd pfithedixgirat eslePanegdicans are suitable.
Application Serial No. 11/337,062, filed January 20,
OOY, whi lemipssibdmsef ihicior poipatadberaepkddrio bylesief syhsinete.

LORLOL r?'?a&gem' f%n?&@éiﬁe?{nﬁ,eﬂpﬁ&,t andRUPRE LS Oftostoiaha/FRY e
used | the conpositions

chemicals. Illustrative of substrates that can be treated using compositions of this
invention include wood, plastic, concrete, vitreous surfaces, and metallic surfaces.
Compositions of this invention are useful, for example, as a top coating disposed either
directly onto the substrate surface itself or disposed onto a prior or other underlying

coating. e.g., an inorganic or organic primer material, disposed on the substrate surface

to achieve a desired purpose.

[0079] Compositions of this invention can be applied to a surface to be treated by
conventional coating techniques such as, for example, dip coating, direct roll coating,

reverse roll coating, curtain coating, spray coating, brush coating, and combinations
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of the present invention include pignents and/or
conpositions that produce one or nore appearance
wetdogaes2&uch as refl ectance, pearl escence, nePEl/UB2908/056783
sheen, phosphorescence, fluorescence, photochrom sm
phot osensitivity, thernochrom sm goni ochrom sm and/ or
col or-change. Additional special effect conpositions
can provide other perceptible properties, such as
opacity or texture. In certain enbodi ments, special
(L33 ST @n%@m@qtmeé ABPlied i lms ) EemadOde Loy MERGIAGLETS gy Fhsome
c

it TS S TR RN AL
quirpdwi thé @mfgcqatpé)e ipiegetedf ifedusienvibni wendeSsusteste, Pat, emthe

86, 1 .por at ergin .
Wit e By PR ARER T DT B e Bl B BB provices
dasanbs@garent pecatiedionhcadangdhpsurgyat heti ¢ m ca, coated
silica, coated alumna, a transparent liquid crysta
[9080tent , 5 he icqauiing cmnlyfstt'a)hs clohits imgnticandh be f(mmylated to provide
R N A R A
mﬁbr damdmuseofceﬂevhtbe tehgpleraact buck aé wiaxhel apﬁp‘hed esthpadltion is
bet we surface of the mater
PRI HPeneh i o aPP e A BE g PESSRT o hspghe
aipredéonspekitibe isatbjedt@d lon@apdrattild @otRgdnk @tht VinSina I\Vﬂdmzd& or
col or effect. The col orant nay conprise from
espapHingeon the fGSIPG@t%PHH? S‘B@“E‘éﬂ% CIYAIORIHENL - %s%‘ﬁ& Can Vary from 5
©FuRosi tions, such as from3 to 40 wei ght percent or 5
to 35 weight percent, with weight percent based on the

foesAl Wei gitwifthe bpiReGARP @St bARMbodiRRAR] thé PoaGBE Eehpbsitions
enmbodi nents, the conp03|t|ons of the present invention

eldhppieseat BventRaFan bt sprhgdigd Hathe foam cAp il Spghghits npy SABPESS:

? a fiksk E&{teﬁné? r‘c%&;&élﬁgg (b INKOEAMunER2MIShABEGlaRb 1S uRALYSIES
arium sul fate m ca, m caceous iron oxide, alum num

filige;, (i RpPex Y- funkeonaksiliganrcand (&) @ Bydrpyyafuactioapihngfegepoxy-

) . ¢
R R e e T SR L SR
mémghgmﬁlller based on the total weight of the

@gg@OSI ti ?I[DadC{ltPOleg’S] wi 1o 11s%%r ta&%r@mﬁ@@ %We%fegofhg §1sclosure the

i ng conmpositions resent i nven
swbsg mpoalltlblys dftigeresont, invemtisioean be gpsapsred b npthlmgy(af mee

%Igloxynf}/m(%on% ang/o}‘ s%?én f[mc%on%l S{hﬁorp ﬁ) Iar? ﬁgsolx funcgif)na% s1?1c<’)ne (©)

conposi I ons o nven
a curing agent, as well as one or more of the prev10usly described optional components,

among others.

[0083] [lustrating the invention are the following examples that are not to be
considered as limiting the invention to their details. All parts and percentages in the
examples, as well as throughout the specification, are by weight unless otherwise

indicated.

EXAMPLE 1
[0084] A coating composition was prepared using the components and amounts
identified in Table 1. Part A was prepared by combining components 1 through 8 in a

one quart can. The can containing the mixture was then placed on a Hockmeyer mixer
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are,

0075]

in certain enbodi ments,
t wo- conponent or two-package systemin,
worpiogtienses pr oof cont ai ners.
"A" or a first package or conponent
al koxy-functi onal
and t he epoxy-functi onal
second package or comnponent
In certain enbodi nents,

supplied as a

and/ or sil anol
silicone;

for exanple,
General | y speaki ngpCRPES2008/056783
i ncl udes the
-functi onal
and Part
i ncl udes the curing agent.

when the two conponents

silicone
n BII or. a
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gUen
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un er goes
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&fixalaned |ngred|ents used for formng the coating
conpositions of this invention are often provided in a

[0O8St Ur e Paaof wagMpidaesy cbﬁbﬁlﬁfgtcbﬂlboﬂﬁhtsﬂISQMﬁﬁlgh 22 in a one

unwant

ed eva

oration and/or hydrol ysis and

tEHsaRs g IBHP‘B? WihRIrEeE Raihia PRt PR HREl i pray dighapquired
fefUSad NEERAS] PG BMad & BAkdlakd Iuﬁm@tﬂquhhﬁelﬁbv)éfgﬁ{ 816983 86k per

net al

cans are suitable.

sqvielent oW acEaFﬁ‘)lﬁé’ldaﬁfﬂoﬁlé’dOft[@s éha]aég P élstbst rat e

Conposi tions of

this

surface to protect it from weat hering, inpact, and
exposure to corrosion an mcals. Illustrative
of substrates t nf can be frpnfpd qunn PnTanifian
oPasth | Lomponent | tio ' rams
vitreaus siirfaces, and heeks|GH-4088lir f aces. ConpodP¥-pbns
of thils in@entipn are uRkddafac REghl0exanpl e, | as a 6.6p
coating di 8posel either diByedtlD§ onto the Substrase
surfade itdelf pr di spos&damumild1@ prior or| ot her3.45
under llyi ngscoat| ng e.g., armrR-6®rgani ¢ or of gani 645.49
prinmerl matgrial| di sposed mimekl’e substrat e| surf agesd o
achi eMe a desirgd purpoS&rcosolv PTB’ 1.99

8 Disparlon 6700° 11.07
Part A 9 CoatOSil 2810’ 25.95

10 Tinuvin 292" 15.18

11 DC-57" 2.72

12 Byk-361" 3.98

13 Butyl Acetate’” 115.1

14 Ektapro EEP™ 60.33

15 DC-3074" 178.44

16 Byk-501"° 2.87

17 Syloid 221" 86.38
Part B 18 Silquest A-2639" 115.09

19 KBE-903" 117.62

20 KBM-903" 223.59

21 U-220H”" 33.20

22 Aromatic 100” 293.19

" Cycloaliphatic epoxy resin commercially available from Asahi Denka.
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[0079] Conpositions of this invention can be applied
to a surface to be treated by conventional coating
W@ ewBnegees such as, for exanple, dip coating, PAi/D8N8/056783
roll coating, reverse roll coating, curtain coating,
spray coating, brush coating, and conbi nati onst her eof,
and are sonetines applied in filnms of from50 to 250
mcroneters or, in some enbodinments, up to 1.2
Ilimeters in thickness. |If necessary, nultiple

A Eegnicepmpsacigibiavaidabla fgom Reodigr f ace t o be prot ect ed.

PemerfevapingrgentwontiersiadlyssailaledtoneByk Chdanpiet he
?anfnartl@rrcemmq:m%/rayaﬂaélecfrqm Pittapdddiivckness of 75 to 125
nT itmomediexide sonmercialy apiloble des Huntewinr ed degr ee of
chrthelme girenitocanimeercindiemailibigirem i fngioim. SppO @GO nEreds.
cloafriiamgbutyd efhesiol ieon®noiiertihllysaviarabdnifroro .ycmigllbe
¥ ‘Birirantopt ecmmerciplpweiaieblt remdéisg freldstdesyi ng and cur e
t ipres fanceonad sibc@a desiracvgenatiallyeappdatad frore Monohiivé Berormance
€hg@nicalunder conditions of el evated tenperature such as
Whening hgntappilive@donarpogiytavaimbiesrdudjbact ed to a bake
€ oy tddihve cameheatialigniviignte fi@npewatoutigg.condi ti ons such
as evwhep atidigve@plnedaltonpisid fron Bys Chuljeect ed to
PaapenabiihRrGARdivhildRsrdohabsugad and will vary
dependichgl Bopibhge toapatial piwilgle trb@ Buhkaundi ng
Enydih ) MaRtiof silconetrbidt cdh@fierVially aviall 81 Bom®ROO0&zhing.
[ @R8kIneASonihértialle a BRRKIE GbALRA, CHemicer t ai n enbodi nent s,
UReli @ 9RtinB JimRAPQh RSy fhilddierfh Rt invention can
bey bRk lrﬂlé?h)llclﬂ@thf)ﬂfsmlﬁfcoﬁmléfc‘ially%‘v‘:ﬁﬁbfé'ﬁo?n MRentive
PP E Chélca first” container conprising: (i) an
alﬁhﬁﬁé{prr)w&l%ﬂhg%halﬁ%ﬁl‘ﬂ{eréél yaﬁﬁiha'bie% Sﬁiﬂ%tsus' l'i cone;
:(O'Arﬁm %@Lﬂ)ﬁéf oX 15f1e0 me?élgﬂ)pﬂ@ﬁabléqf? hfn' ]éts@

? i f&}l‘a loe?D fmf@@@ﬁ%a‘ﬂ%cfgdnﬁ) Rahekh %gl{e%% ent

ﬂ ISbVER& 3 eEc‘?«Hi \AilBRYroch Chevr@) a Secon

contal ner conp ISI ng a curi ng agent. [0082] In

addition, as wll also ated fromthe
foregoi ng disclosure, tqg‘hf%mwlﬁi% conpositions of the
pogsent i %V&ﬂﬁlhé’ébn%ﬁ‘mgﬁw% &ﬁusmg tﬁ@@&iﬂ&h&ﬁs arkd@offs

al koxy-functional and/or silanol-functional [ 1 cone;

dpytified i peide/2.f Pavch ivapatepaed by envebinig yorapangmtp ih ghra@élr& ina
e
fitel withve@iowlenblade Thegignoinl wwi digpesd mpd ey ntah dinermsseofrpnind
gncc)l tgéa thixatrope activated by dispersing the mixture at high speed for 30 minutes.
During this time the temperature rose from 23°C to about 77°C. The temperature was
then lowered to 55°C before addition of components 9 through 16. The combined
mixture was then mixed until uniform. At this point, component 17 was sifted into the
stirred mixture over 15 minutes. Stirring was continued for another 10 minutes after
addition of component 17 to ensure uniformity. Part A had a Brookfield viscosity of
6500 cP at 25°C and a calculated epoxide equivalent weight of 1218.25 grams per

equivalent.

[0087] Part B was prepared by combining components 18 and 19 in a one quart

can. The mixture was stirred with a metal spatula until uniform, which required less than
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considered as |limting the invention to their details.
All parts and percentages in the exanples, as well as

W@ boosuzsesit t he specification, are by wei ght uPCBEES2008/056783
ot herw se indicated. EXAMPLE 1 [0084] A coating
conposition was prepared using the conponents and
anounts identified in Table 1. Part A was prepared by
combi ni ng conponents 1 through 8 in a one quart can.
The can containing the m xture was then placed on a
Hodniesy Eart i hed pichieglatdd aining cauigdont esighl eldld 9. OEsemyiieg ment
é!z@%a%%%rasb%omkﬁwg%%ﬁ i BRRGBSPfogrl nd and the

| xatrope activate i 'spersing the mixture at high

speed for 30 m nutes. rTg Eh)s time the tenperature

rose from23C to about 7 tenperature was t hen
Foweredto 55C before additionm of compaonent s 9 k (Rllﬂgn

1BartThe Connetd | mi xt ur e waesctiptionri xed until| UL L]
At—t hiTs p_ui 1|t T conponent &c?ekl’a . )
stirret Fxj tre—over 15 gipptey: f“cRE‘?il i hg—was 9'2
cont i nued—pr—another—10—tHtH Her—addi-tien &*
compornent 13\.; to—ensure—uni-Fofm .iosa Part—A-had—a ATl

Br ookflield Vi scosity of 6OHEEINPI 2 3.15

cal cullated 5=pm(i e pmn val meR\-,\@ nht of 1318199 }2dHe

per edquival®nt. [0085] Part Mingad” prepared hy 215.7
conbi ning cbnponents 18 t hiwsowh BBBIn a one quartl.%han.
The nilxture8 was stirred wilispadom6t spat ul a [unt i10.0
Uaitfrorm  whl ch required | 8sgombai895 ni nut es. |Part1289
had a [cal cuDat ed| anmi ne equilinab@2\Wei ght of 167. 43.71
grans [per equivalent and a Bpoakt'i el d vi scosijty af46
Il ess tlhan 10 cP at 250C. TABk3%&1'€ycl oal i phat|i ¢ epaxy
resin [commggCi al [y avai | abbgyfAQmASani Denkd. 2 104.01
Sur f agtant jgomerci al Iy avghhﬁgﬁgpﬂrOﬁ]HhOdll. 35448
Pi gnent we i g agent COMTERgl Fj7ly avail Fabl e [T orgByk
Chem (S 4 | odlTer LUIIIIBI Cl %I k_)sofllle I dUI [S] I I L m 2.601
Addl tl VCS. 17| l d.III UTTI dl U)\I d% lr alzflll'bl d.l I y d.Vd.I I d.bll7§01

-\nln | ane rer all ‘
« IJl yl CITIT Dy wultricr vl art y
fgagi% hl o ﬁgnm Lhhim - n Snaeid E\%Sﬂ Nnor ol 7 747'28
val o oo AR E] A vyt ar o, 1
Lar t fa

n-tertli at !I D I\'/ia Z hmr‘nrhl allv an a!!gg?%
?Hﬁth{l&;&ﬁ eqef (_ﬂligome ially available from Cognis.

’J

EXAMPLE 3
[0088] 200.0 grams (0.1516 equivalents) of Example 1, Part A was combined
with 29.66 grams (0.1771 equivalents) of Example 1, Part B. The mixture was sprayed
on test panels with a Devilbiss air atomizing spray gun. Sand blasted steel panels (4” x
7" x 1/16”) with a 2-mil profile were used for conicol mandrel elongation. Aluminum
panels (3” x 6) were used for QUV-B accelerated weathering tests. Hardiplank cement
fiber composite panels (4” x 6”) were used for Florida weathering and cyclic QUV-
B/Freeze/Cleveland humidity exposure testing. The dry film thickness ranged from
0.004 to 0.005 inches on all test panels.
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8 Thi xatrope commercially avail able from Ki ng
I ndustries. 9 Epoxy functional silicone resin

w@ovseeiseaal |y avail abl e from Monmenti ve Perf or ne@yES2008/056783
Chemicals. 10 Amine |light stabilizer conmercially
avai |l abl e from G ba. 11 How additive commercially
avai |l able from Dow Corning. 12 Leveling additive
commercially available fromByk Chem e. 13 Sol vent
commercially avail able from East man. 14 Ethoxy et hyl
propi onate commerci al | y EXAMPAR £ from East man. 15
Met hoxy functional silicone resin commercially

W08 abl e 2P9-8gramsv0.&ort Ifidniyalents pfthizamile 2 Barhrd rveds appined
I I
gy e s U L
vemgribnsokepyly vatinyldioed koxyreels deseriedrimEragigé By The dry film
%c%és@ Palngecf {r@rﬁ‘o'\d%ﬁr?cﬁé b(?/semﬁl%E ORI Cp%fl?%‘em cals. 19
nopropy y

rethoxysilane comercia avail able from

Shi n- Et su. 20 Am nopr ophﬂwxym | ane commercially

avai l able from Shin-Ets utyltin

etyl a [ Ki .
036 %, “590 BOP0E (RTTEE By SMAUAR B p it ATLERRNRea
@hie 02.46 gralX AMRISE egquily @086 of Kxaoplt Qn@art:lﬁmiﬁmsmbqumﬂ wamapplied
Esrl g?lgé)fea%legs%lra% {IIB%GCO ner]ag?% sgnbeqlqn %asm]%%e %nlﬂlg élr?%lm
thmkp@ﬂ emtls tedt gahelowg@eﬁmm 0@04) reD. (apjamhecan Th e can
containing the mxture was then placed on a Hockneyer
009Hr fit ReshiwiatdseafoGbwl Esldd.ade. The pi gnent was
di spersed to 6 hegnman fineness of grind and the
t hi xatrope activated by dTABEESI ng the m xture at high
speed for 30 mnutes. During this tine the tenperature
rbse from 230C to about | 7EKamples t enBxaaipled WaExdihple 5
']91\9%?%&106%&11@@59&@ agdition of [components Through
1oy TNI®16@bI ned m xture was g hgn | xed inpi | |unid R
%ry[ﬂhﬁlgﬂ% \wét’mlﬁoﬂ&ﬂpen I7was siffted tnto tt
(ASTM D1640) 5.0t06.0 5.0t0 6.0 6.0t0 7.0

Conical Mandrel Flongation
(ASTM D-522)
After 3 days at 25C and 11 days at

60°C 4.5% 4.5% 0%
QUV-B Accelerated Weathering
(ASTM G53)
60°Gloss — initial 6.0 8.0 8.0
- after 4400 hours 4.5 5.0 5.0
Florida Weathering, 60°gloss
- initial 3.6 1.5 -
- after 6 weeks 3.5 6.4
Cyclic Exposure Testing No Blistering | No Blistering -
(1 Cycle =7 days QUV-B, 2 days Cracking Cracking
at 0C, 5 days Cleveland Humidity) Or Loss of Or loss of
After 8 Cycles Adhesion Adhesion
[0092] The dry time, conical mandrel elongation and weathering data indicate the

compositions of the present invention (Example 3), can have the same fast cure times

and flexibility with comparable or better weatherability compared to prior art
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stirred m xture over 15 mnutes. Stirring was

conti nued for another 10 m nutes after addition of
w@orsporkses 17 to ensure uniformty. Part A hadP@r/US2008/056783

Brookfield viscosity of 6500 cP at 25C and a

cal cul at ed epoxi de equi val ent wei ght of 1218.25 grans

per equivalent. [0087] Part B was prepared by

combi ni ng conponents 18 and 19 in a one quart can. The

mxture was stirred with a netal spatula until

emfositiaps eifiixemple dgwhick dreibased onleperey rpdimkesy opalapol gungtenal
Qlo‘i%le“rle‘éu?&rr‘ddacﬂnaté‘ 1g%%kval ent weight of 119.0 grans

per equi val ent” and a Brookfield viscosity of |ess than
§P at r g

cormer ci al g@g;g*ﬁ%@% e?-K “%%nﬁ%ha?‘g Dbt 3%8 @9{%%98%]%6

sigofigangly Aigher(t@anithd eoneglinerdrdgtonpativph OEﬁam@IPle 51 Thipandicags

é@ﬁmﬁﬁﬁ’%{%@ﬁg X"{;&r%\%s‘%ﬂptﬁng{e r g&g%éo@}(}vg&g &?hé;%lblﬁ{y
mmmtesltmpmbraat Devi | biss air atom zing spray gun. Sand
bl asted steel panels (4" x 7" x 1/16") with a 2-m|
Eﬂﬂ%]i l e V\étr\EillL]EegprE@ate«l:by}thosﬂ skﬁmidr@b aﬁltltangmng&mpuld be
maclije rﬁlmnﬁ’)a 1men SQI%SCI‘I%GC? I)OV ltﬁ e argn e%r ad jnventive
accelera WG op tf§ Cerent f6et
mnmmetee»f pm nseinﬂerétéod Xheﬁef))rey\mat&hlﬁ Sﬁ/dntfc(nns Rbtdiniidd to the

AR R AR AR ST NS

@ithid4het pirld a@@&opeﬂ@ﬂlﬁém@éhtlah | astdesded pa e HpindbdvBlhaims4

[ 0089] 200.0 grans (0.1641 equivalents) of Exanple 2,
Part A was conbined with 30.86 grans (0.1843
equi val ents) of Exanple 1, Part B. The m xture was
appl i ed using the same spray equi pnent and test panels
described in Exanple 3. The dry filmthickness ranged
fromO0.004 to 0.005 inches on all test panels. EXAVPLE
5 [0090] 200.0 grans (0.1641 equival ents) of Exanple
2, Part A was conbined with 22.46 grans (0.1887
equi val ents) of Exanple 2, Part B. The m xture was
appl i ed using the same spray equi pnent and test panels
described in Exanple 3. The dry film
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thi ckness on all test panels ranged from0.004 to
0. 005 inches. [0091] Results are set forth in Table 3.
wa2BRa21324 0092] The dry time, conical nandrel PCT/US2008/056783
el ongati on and weat hering data indicate the
conpositions of the present invention (Exanple 3), can
have the sanme fast cure tinmes and flexibility with
conparabl e or better weatherability conpared to prior
artconP03|t|ons of Exanple 4, which are based on epoxy
PWesCid M koxy or sil anol functional siloxane resin and
acrylate oligoner. [0093] The conical mandre
el ongation data of Exanple 3 and Exanple 4 are
i gni I @%ﬂ] he coni cal mandre
glondé%?%ﬂégMngﬁggﬁCO&’ f%ls i ndi cates preferred
am ndsl 4naﬁil@wﬁvlaﬁlpnﬂégn%¢r slprol fensGenl silieppent i on provi de
|npr d to prior art. [0094] It
q%gggfggégpgf&%y%ﬁ&ﬁﬁgég skilled in the art that
changEBa@mdegme made to the enbodi ments descri bed
above w thout departing fromthe broad inventive
concept thereof. It is understood, therefore, that
2.his Th&\ceztttdg@nm'pesiutmiof Iclairhﬂe\dhdreinﬂh:edl@my{flhrmumaﬂ and/or

isclosed, but it nt en )
SL aagldflunc 1t0nasl S1 IC%G COHlprlrSeeS a V(\‘ﬁO{nHound rﬁperesent,eg %¥ th r%anera\ﬁ%ormulaf.

the inveption,y as defined by the appended cl ai s. VE
CLAIM 1} 7A copting conmposition conprising: (a) an
al koxyqfhiget | and/ or silanol -functional silicone;
(b) an e ¢xy-f nctional silicone; and (c) a curing
agent. 2| rThe coating conposition of claim1, wherein
t he al koxy-func¢tional and/or silanol-functiona
silicone conprises&hg@ipound represented by the
general f QpimlifR, whwﬁ%{aglb@sarﬁ@ar RGP AL sel W CofBY% oRSip
sane or different, 1's selected fromthe group
cwnisiing if pdnydioxa gieypiraoalkyhgrouphavarg wi tRyix cgrbow ptomadnragyl

i i X
grgréof?av% %8‘519%5& %I%Is A0 2R b¥bx L?géﬁ%}il%gl\éu Q? gﬁ&scihi%o&

koxy gro

gamkon

(b) each R,, which may be the same or different, is selected from the
group consisting of hydrogen, an alkyl group having up to six carbon atoms, and an aryl
group having up to six carbon atoms; and

(c) nis selected so that the silicone has a weight average molecular weight

in the range of from 400 to 10,000.

3. The coating composition of claim 1, wherein the epoxy-functional silicone

comprises two or more epoxy functional groups.

4. The coating composition of claim 3, wherein the epoxy-functional silicone

comprises two epoxy-functional groups.

5. The coating composition of claim 1, wherein the epoxy-functional silicone is
represented by one of the following general structures:
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atons; (b) each R2, which may be the sane or
different, is selected fromthe group consisting of
whywsozkses an al kyl group having up to six carPORUS2008/056783
atons, and an aryl group having up to six carbon
atons; and (c) n is selected so that the silicone has
a wei ght average nol ecular weight in the range of from
400 to 10,000. 3. The coating conposition of claim1,
wherein the epoxy-functional silicone conprises two or
nor e epox . T umct kngroups 4. The coating
conposi,ti _5521_% §+%Mhere|n the epoxy-functiona
silicone conprils wo epoxy-functional groups. 5. The
coati ng cohp onhdf® claim 1, wherein the
epoxy-functional silicone is represented by one of the
follow n neral structures:, wherein mis an integer
havi ng a Ydlue|Fang|ng from1 to 10,000; n is an
i nt eger—traw ig—vwal ue ranging from1l to 100; and each
X, whi ch (g ,the same or different, represents an
epoxy contalﬁing groop. 6. The coating conposi tion of
claimb5, mhereln at | east one of the epoxy containing

groups i nf'ed by one of the follow ng
struct OCH2CH2CH2 O CH2- CHCH20 O
The coating conposition of claim
1, wherelﬁH3 -funcLlonaI silicone is
repr esent ed by the gener &™FOr mul a: wherei n:
m is an integer having a value ranging from 1 to 10,000;

7l

n is an integer having a value ranging from 1 to 100;
and each X, which may be the same or different, represents an epoxy

containing group.

6. The coating composition of claim 5, wherein at least one of the epoxy containing

groups is represented by one of the following structures:

CHy— CH—CH,OCH,CH,CHy—
CH,—CHCH,O0——

CH,— CHCH,—
/

; or

Zg::j>_{nﬁm__
O
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(a) each R3, which may be the sane or different, is an

al kyl ene containing 1 to 18 carbon atons or an aryl ene
wQ@e@ap215t9) each R4, which may be the sane or PCT/US2008/056783

different, is an al kyl group, an aryl group, a vinyl

group, a glycol, an al koxy group containing 1 to 8

carbon atons, or an epoxy group; and (c) n is greater

than or equal to 1. 8. The coating conposition of

claim1, wherein (a) and (b) are present in the

Gonp dBieth@tmgucramaowngCﬁ clagmal | whaygin Hre cpegystungtiopal sglicomyg

coati ng conposition of cIa|n11 wherein the curing

agent conprises an Y-Si-( am mosi ?ne hﬁVln%ﬁ?

general formula: 3, wher na¥4£9sgﬁ@ Q& be

the same or different, is an alkyl, ro yial kyl

@bk@%MﬁMKMhegmmhymhﬁmyalkoxyalkyl gr oup Cbntalnlng

| ess than six carbon atons, and (b) Y is H(HNR)c,

WAEFBin: (i) cis an integer of from1 to 6; and (ii)

each R i s (® cdif RMGhicAnaly beieaRing of dttefeal, is NAGRLNE eStidiNing

sel ected fromthe group consi sting of aryI al kyl ,

Hioal Saprbepplomsgr Ry ¥RK giouPiand cycl oal kyl radi cal s, and

where R cap) af it*, Whﬁcﬁ'n‘fhy%%& SR} GCMIRt, i1 alkwgroup, an aryl

coating conposition of claim1, wherein the curing

glgaht V@wﬂr@w&@glml Arlkesy graviecapfainipgl ethearan AtQnsrol 4

%B ﬁu#ﬁﬁ ., Wherein (a) Bis a radical of the

CR 2 2-Y; wherein(i) Ris hydrogen or an

al kyl radi@alis Elavtleh@alf oroqudl t¢ & 4 carbon atonms; and

(ii) Yis a group containing a nitrogen atom (b) R3

is an al kyl radical having from1 to 8 carbon atons,

&nd The coating composition of claim 1, wherein (a) and (b) are present in the

composition in a weight ratio of at least 1:1.

9. The coating composition of claim 1, wherein the curing agent comprises an

Y—Si—(0—X),

aminosilane having the general formula: , wherein:
(a) each X, which can be the same or different, is an alkyl, hydroxyalkyl,
alkoxyalkyl or hydroxyalkoxyalkyl group containing less than six carbon atoms, and
(b) Y is H(HNR)., wherein:
(1) cis an integer of from 1 to 6; and
(i1) each R is a difunctional organic radical independently selected
from the group consisting of aryl, alkyl, dialkylaryl, alkoxyalkyl, and cycloalkyl radicals,

and where R can vary within each Y molecule.

10. The coating composition of claim 1, wherein the curing agent comprises an

aminosilane of the general formula:

BR‘eSi(OR3)3—e .
, wherein

(a) B is a radical of the formula —CRzz—Y; wherein
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(c) eisqg, | , or 2. 11. The coating conposition of
claim 10, wherein the curing agent conprises

W@ ywBoks2s/| am nonet hyl met hyl di et hoxysi | ane. 12PCTEH82008/056783
coating conposition of claim1, further conprising:
(d) a hydroxy-functional and/or epoxy-functiona
ingredient different from(a) and (b). 13. The coating
conposition of claim1, further conprising: (d) an
epoxy-functignal ingredient different from(a) and
(b). 14. Th& &dweiogen eovmpbel radisal eving gt 3t catoaaiing:
Iye epoxy-functional ingredient conprises an epoxy
resin having nore than one 1, 2-epoxy group per nole.
15. The cdaxY mg srowrpsiainigge wfroginakam;13, conprising: 5
to 8 T ' . , to 80
perch b%%ﬁé% ]?&g?%%%%%%%%ﬁgpggg@$ﬂQ@%Bégdpercent by
wei ght) ois Ocompdnent (c); and 1 to 50 percent by wei ght
of conponent (d). 16. The coating conposition of claim
13, further conprising: (e) a silane; (f) an am ne
I'eactTheeoatiigreenipesitions€lcah ed, Wheadin the ew@iigigpnicomptisssi ng
of an acetoacetate-functiaqnpal ingredient, an
PPt GREE Bk At "and i xture thereof
(g) an elastoneric resin; (h) a silicon containing
Eglyether;(i) a silicaone fluid; and/or. (j) an organic

Iod@ﬁﬁeﬁﬁﬁéPﬁpﬁﬂﬂmﬁﬁﬁgﬂpén@@h%?PmWﬂ%n%oating

conpQagaj 4 hymo:Qtrusdi@hiNadd/of %fo&ﬁﬁfncﬁ&ﬁpfﬁgﬁziﬁlﬁﬁt d@fTerent from (a)
organonetal | ic catal yst. 18. The coating conposition

Bl-aim 1, wherein the coating conposition is in the

13. The coating composition of claim 1, further comprising:

(d) an epoxy-functional ingredient different from (a) and (b).

14. The coating composition of claim 13, wherein the epoxy-functional ingredient

comprises an epoxy resin having more than one 1,2-epoxy group per mole.

15. The coating composition of claim 13, comprising:
5 to 80 percent by weight of component (a);
5 to 80 percent by weight of component (b);
1 to 30 percent by weight of component (c); and

1 to 50 percent by weight of component (d).

16. The coating composition of claim 13, further comprising:

(e) a silane;

() an amine reactive ingredient selected from the group consisting of an
acetoacetate-functional ingredient, an acrylate-functional ingredient, and a mixture
thereof;

(g) an elastomeric resin;

(h) a silicon containing polyether;
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formof a two-conponent coating conposition
conprising: (1) a first conponent conprising
waeomporseg s (a) and (b); and (2) a second conpRCENS2008/056783
conpri sing conmponent (c). 19. The coating conposition
of claim 18, wherein the first conponent further
conpri ses a hydroxy-functional and/or epoxy-functional
i ngredient different fromconponents (a) and (b). 20.
A substrate at |east partially coated with a coating
deposbiagdicopoiyidrad®bat i ng conposition of claim 1.

(j) an organic halogen-containing ingredient.

17. The coating composition of claim 1, further comprising an organometallic
catalyst.
18. The coating composition of claim 1, wherein the coating composition is in the

form of a two-component coating composition comprising:
(1) a first component comprising components (a) and (b); and

2) a second component comprising component (c).
19. The coating composition of claim 18, wherein the first component further
comprises a hydroxy-functional and/or epoxy-functional ingredient different from

components (a) and (b).

20. A substrate at least partially coated with a coating deposited from the coating

composition of claim 1.
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