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therefore, desired to provide coaling conpositions
conprising silicone resins that are capable, in at

| east sonic cases, of providing a degree of coating
flexibility, hardness, inpact resistance, corrosion
resi stance and/or chem cal jesistance that is the sane
as or better than that of khown pol ysil oxane coating
conpositions that include an acrylic resin and/or
acrylale functional ingredients, while at the sane
time providing such properties within conpositions
that, in at | east sonme cases, can have i nproved

‘weat herability and/or stability. Mreover, it would be



[0008] I n other respects, the present invention is
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(b) an epoxy-functional silicone; (c) a

hydr oxy-funclional and/or epoxy-functional ingredient

different from(a) and (b); and (d) a curing agent.
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engodinents of the present invention are directed to
coating conpositions. In certain enbodi nents, the
coating conpositions of the present invention are
enbodied in the formof a two-conponent system
wherein the ingredients are provided in two separate
containers that are conbi ned and m xed together prior
to use. For exanple, in certain enbodi nents, the
coating conpositions of the present invention are
enbodi ed as a two-conponent systemwherein a first
conponent conprises (i) an al koxy-functional and/or
silanol -functional silicone, and (ii) an
epoxy-functional silicone; and a second conponent




RI formula:, wherein each RlL, which may be sanme or 4
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and an al koxy group having up to six carbon atons;

each R, which may be the sanme or different, is
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al kyl group having up to six carbon atoms and an aryl
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[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



Il CH3- | CH3 | 113- sio 1113 SIC) | CH _ F 510 |
X,, SI CH .013 VO X ¢c113 ; or

WO 2082218260 m i s an i nteger having a val ue rangP@mU$20081056783
1 to 10,000, such as 5 to 10,000; n is an integer
having a value ranging from1 to 100, such as 2 to
100; and each X, which may be the sane or different,
represents an epoxy containing group, i.e., a noiety

conpri sing an epoxy functional group, such as, for
esgafipl example, in certain embodiments, the coating compositions of the present

invention are embodied as a two-component system wherein a first component comprises
(1) an alkoxy-functional and/or silanol-functional silicone, and (ii) an epoxy-functional
silicone; and a second component comprises a curing agent. In other embodiments, the
coating compositions of the present invention are provided in the form of a single
component system wherein all of the coating components are combined in a single

container.

[0015] In certain embodiments, the coating compositions of the present invention
comprise a modified siloxane composition. As used herein, the term "modified siloxane
composition" means that the composition includes a silicone that is combined with other
resin ingredients, such as acrylics, polyesters, polyethers, and/or polyurethanes, to
provide a copolymer or an interpenetrating polymer network (IPN) having hybrid
properties of impact resistance, flexibility, weatherability, corrosion resistance and/or
chemical resistance that are not otherwise provided by a compositions comprising a
silicone resin alone. Such properties can be the result of the selective choice of
ingredients, the relative amounts of the ingredients, and/or the manner in which the

selected ingredients are combined together.

[0016] As previously indicated, in certain embodiments, the coating
compositions of the present invention comprise an alkoxy-functional and/or silanol-
functional silicone. In other words, the coating compositions of the present invention
comprise an alkoxy-functional silicone, a silanol-functional silicone, or a mixture
thereof. As used herein, the term “alkoxy-functional and/or silanol-functional silicone”
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

R4

RZ_O SI_O R2

Ry

n
formula: , wherein each Ry, which may be same or
4



cl1l2-cm cl42oc: 112cH2c112- \o/ ds.12-/CHCH0- O
functional silicones, which are suitable for use in

wo bmsprdsent i nvention, include those CR3 CH QrdT/U$2008/056783
CH3-SiO-(-SiOfll ( SiCSi(CL-13)3 111 represented by
the general structure: (7H) CFI3(CH2)30CH2CIt-7,cH2
()and those CH3 CH).iH3 Il CH3-SiOt5i0 airtSi O
i-Si(CH3), Il CH CH3

different, is selected from the group consisting of a hydroxy group, an alkyl group
having up to six carbon atoms, an aryl group having up to six carbon atoms, and an
alkoxy group having up to six carbon atoms; 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. In certain
embodiments, R; and R, comprise groups having less than six carbon atoms to facilitate
rapid hydrolysis, which reaction is driven by the volatility of the alcohol analog product
of the hydrolysis. In certain embodiments, "n" is selected so that the foregoing silicone
has a weight average molecular weight in the range of from 400 to 10,000, such as from

800 to 2,500.

[0017] Alkoxy-functional and/or silanol-functional silicones which are suitable
for use in the present invention are commercially available and include, for example, (a)
methoxy-functional silicones, such as DC-3074 and DC-3037 commercially available
from Dow Corning; and GE SR191, SY-550, and SY-231 commercially available from
Wacker Silicones located in Adrian, Michigan; and (b) silanol-functional silicones, such

as Dow Corning's DC-840, Z6018, Q1-2530 and 6-2230.

[0018] In certain embodiments, the previously described alkoxy-functional
and/or silanol-functional 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, 10 to 25 percent by weight, with the weight percents being

based on the total weight of the coating composition.

[0019] As previously indicated, the coating compositions of the present invention
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.



represented by the general structure:. Epoxy-
functional silicones of the type discussed in this
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?Pg%dlt of 70 percent. [0028] Exanpl es of suitable Y

Az afl OWﬁ the preceding paragraph are -NH2, - NHR4

rein iS. a nov.a | ent of ani c

PRI ot et ot it ALY QGeH Dsta oy R aayeh
Ali QB is (FELSHL iR The@oNAQRVARPEIMionR BEThe @ﬁ:@m mveaeinGAkn amount
op tlonalk%‘contalnln nitrogen _and/ or oxggen at ons_ and

KA GORSdmse Persent 8Y Mgtahb uckias 8 o HRersnelyy weishiyer Bspme

B8R SerdeBt BynQeipiteCRHInE Ge fﬁeﬁ&eﬁ&rbeﬁfg%ased on the total
anai noret hyl , net hyl anai nonet

WEigket iR caningsaieePasiion. dp s¢rka f‘aﬁl‘i’%‘ﬁﬁeé{‘% {he weight ratio of the
Qk@c“ﬂft fﬁh@%ﬁ%ﬁ@khﬂfanol%{ﬁtl@ﬂﬁ XMiaH8 B ﬁﬁ%ﬁaw functional silicone is at
ani I'i nomet hyl , 3-di net hyl am nopropyl ai ni'nonet hyl ,
kpss 1 3- m(fpﬁiétcwis Adsaopt.apyetosher psee ey 2:1 entdl.gr oups of
t he fornmul ae - CHZNHCOR4, - CH2NHCO2R4 or - CLLNHCONHR4,
W92dle R4 ilsadditianad theaeevatyslyalesqribebgingwaents. ite coxtingpl es
Qo RORLAAT i ARES n Qhyehll6n AENGHhisd Qwﬂﬂ 2, BRESKEABR) A

nn% are éﬁﬁ? ?t ¥or use inthe eSeht |§§ént|oﬁng
ag_actls uridudgi fet énpinptei moimet, Iagniwetﬂdmys diﬁt:mmbmxlylgmh@m end mixtures
%H%gt{ 31}1 gérﬁa%g%ﬁééqﬁ}/ri]%nﬁ %td O%%tzllﬁ Ean:ositions of the present invention, the
ayink @m}x ;daamwntb mtwtdpyk)t mnnmmm(y@sloﬁﬁe previously described epoxy-
Fu%ct onhlesxl}/ Olgémn 121 Sk e%uillgrln c{il}e%yrf sdlt eet urln%/ 51c?ielnt m%y also react with other
mmﬂonmmﬁ’cth@/&dann@quxylﬁblh,an& as certain of the components to be

- di,ret hyl aji nopr opyl am nonet hyl tri net hoxysi | ane, and
%ﬁgﬁgﬁ %%ﬂ%ﬁ%@lnethyldinethoxysilane. 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
i ncorporated by reference herein. In addition, such
materials are also commercially avail abl e from Wacker
Silicones under the Geniosil ER) tradenane, such as
Geniosil(r) XL 924, XL 926, and XL 973. [0030]As wi ||
be appreciated, the type of curing agent(s) selected



Such resins are described United States Patent No.
6,013,752 at col. 6, line 57 to col. 8, line 19, the
w@edaoed213e8 ti on of which being incorporated herBCTUR2008/056783
reference. [0034] Exanpl es of suitabl e-epoxy functiona
ingredients different fromthe previously descri bed
silicones include those selected fromthe group
i ncludi ng epoxy resins, i.e., resins that include nore
t han one 1, 2-epoxy group per nolecule, as well as
Wy - f un Stitavdmiae eyring@genssiongse in ﬁt@w%ﬁm@\tenmmclude
$ J'a%ﬂﬁecs al@aﬂgtlcca‘?ﬂpé 5@5&9 rb% Rfaﬁl?cfogﬁﬁneg Q?&@l@ﬂht&caﬁluﬁes gxy
esins having nore than'o epoxy group per no
pAmite, arfdoryclexdaipticcaminhakiocts ratl amneitis amineatae desoribed in
ﬁg@%ﬁ%%&g agent gk)f#?(:@?&i ﬁubl&é’t%%%@bé/@&%% Cat &6’({15 1& the (:1ted portion
o&mhw&%amgn&mmmmﬂdhaﬂh@ynﬁhammsol|d have an epOX|de
equi val ent wei ght of 100 to 2,000, such as 100 to 500,
Wo2SThave SuitddedrinddinodurinpogenBubt @blieths peisent invention
pol yepoxi des are described §n Unlgfg t at es Pat ent No.
Bc1h83thdQhading @@l gendal fbini@a:27 1 8¢ ), wHeRgn B4, 2 drf®eeach
cited portion of which being |ncorporated her ei n by

FeVRFR e thasagigof diflirahiiod Aeithy drop kol pdhary plegi o

MRIRsk yBIRBx ARG P2 QN E Gt AMni BOTEs MRNGKBL b UbiSs; AAY YngHamix).,
one oxirane group. Suitable epoxy resins are

wheieiar ¢ lapn iplegoahaviag|aealig @f frag lUR & acaeh R derdifunpiépal n
J) it edicst 1ﬁﬁe%§nd3ﬁttlﬁ§btlecéﬁmo|npﬁg LRAp BuRY s'uHQBﬂ £ Mﬂ
2006/ 0058451 a [0043], the cited portlon of Wwhic
Helkngryl ndoxpdkdtasd crapadin rasjcalsewberein Recananey Wikhinpich &
.
%B@%lﬁé f&%%&ehe arc egﬁ& élrgtgc?ﬂaﬁ& in V\Sgd §ﬁltﬁjb IPQt%ntl&ppthgatﬁ)g
Pubdionpor280@00 3845 1eattr1i0(l;ﬁ>2] rod DT, nh«ecltep D086} sﬁwtuab being

| i i ncl ud | ycidyl eth
%an‘?%{ratehlﬂ?r% Qq@?%;fg‘f%g&yg: Sc{gys/: an‘reIt Egcryfagey?é\/l{) o

t | ' . At er| ,
935 on LA S P ARG RSl mIBLELAL
meeﬂmsu&h@edmmndnmnaﬂ@yhanamkabﬁenanmemmmwu&aamhmmeorml

n| t e t.at es at en
TS R 1R o h Pl Bgees Paen
Ap[liltclatﬁnh Tafblidio DO@E(D(]?B@M Ina QUOSST, &ie&ﬁe(ﬂl@(ﬁrebmofathh being

referenﬁﬁ &q93é£SU|table epoxy-functional silanes are
WETHRYREY AP Y AVEFIAS e and i ncl ude t hose |dent|f|ed in

1i.ed States Pat ation Publicatio
8 ose M Tt A s B il <Boe i s
Detign | tAE QI Q A gdne dohi@ised ih DyinssBhy @negent@OBEhd1a:
certain enbodi nents, the hydroxy-functional and/or
epXyibwrct i onal |ngred|ent di fferent fron1the
preV|oust destﬂ@eRJsaChQ@W@@thmpmésan mmnnm@hamcm

FRTBRY' § RORr oo S s B Edne Byt G SR TR -
¥Owh)fﬁ'é1ﬁ®ﬁﬁs tiyyirogen gin, allofl radical Iseimg fras es 4 Gulia a&ﬁns and Y is a
ercent b\ ht bas d on .the tot
BT FRrE O SUTEE B RO GUSSTH BekEaT e A BiaHES cnphde
GRar kug a(t‘zﬁﬁii)g):ﬁgehﬂ i906at@f cbifosRIoAs 8Mthe pRY@OIveios @E@feblﬁﬂn
fromO0.65 to 35 equi val ents of am ne oups to
@E{ arogustion ek C‘E?Pn%sﬁb"‘%ylg 6‘1“815’5 gnprﬁf?éi@]“lbﬂl% gliﬂo’fe%fﬁ it is behe"ed
el dodiiny @pedii SR tePhesthi@nveR@dH O AXBPRE JuBI Surly abhiR
present invention conprise a silane, including, for
EHalit Bast SPPRFASeS PaViRHUIch SORATEIOas, cRIGn gic. Aysqregof anjamine
R17 R1,3 | fornula, where RI®H, and each R17 and Rth
are independently selected fromthe group consisting
of hydrogen and al kyl, aryl, cycloal kyl, al koxy,
aryl oxy, hydroxyal kyl, al koxyal kyl and
hydr oxyal koxyal kyl groups containing up to six carbon
atons, and where R19 is selected fromthe group
consi sting of hydrogen and al kyl and aryl groups
having up to six carbon atons. In certain enbodi nents,



[0041] The silane is an optional ingredient in the
coating conpositions of the present invention and,

wao bmsetisese, in certain enbodi nents, the coati nBCT/US2008/056783
conmpositions of Lhe present invention are
substantially free, or, in some cases, conpletely
free, of such an ingredient. [0042] Suitable silanes
are commercially avail abl e and include a phenyl | net hyl
nmeLhoxy-silane that is avail able, for exanple, from
Paskivedraidinpt sphegtad franethp gesgneeonpiaing dpSGR4te-TPgesyl| n
ffl%lrehl%htg, £ PRQ R e in ﬁfénﬂg, ch %{Q aes%hi)&l%ldvxs Ay &‘é& H(I,rem
I i the coating conposftions of the present invention
thy team “&avpome” compoptierorelds pepoperitidoy thaedaghorn) a durt frealm in

[

% lgtéé %se Sl%O%E & go%e (%%(es% n%ElSti:sn e SOIﬂeQﬁ%gr{g Fl% @ﬂ? s gOel?lﬁlélleg, or,
ina&e@hﬁmaiekl,en m)]htﬂb aSI\@mg’rmteso\fvhdnh@plmdab B 9ghsoapORI°Ciaota

C e .an ne reactive ingredient selected from
?E@B%b%ﬁg§y8pﬂL(¥thg of acetgacetate functlonw

j edi en f nar edi ent s
D
Nﬂgfeﬂieﬂf§gamg ®pﬁhmﬂéhsammﬁm@mﬁoﬁgmm@mdmmn@emMMQns
of the resent nvention, cert ai inments o
Gout i BRBLrer BREBFON RS By Sl o Gpghdca

Sptosilpnioh@lning ditr@@n afid/or dxf g&OMBMCARARYing AORI Bl Y arbon
free, _of such an ami ne reactive ingredient. [0045]As

Hewy Fepwies of pHEbledy mTicals iy (e pres i N IefagEaph @frgminomethyl,
mB@AY R ety lifhdh 1 anRehbnh SISt fath Rtheadd dibutylaminomethyl,
non-substituted acet oacetate-functional |ingredients,
%@hﬁw&m}a@nﬂhﬂra@wwgl Srpedylamineproadlapngmctg bisG-
1a'rrmdpﬂ$y09mﬁ56§lm§ﬁ Qﬁ@gr&lﬁ‘s WA i ORlacdCHYUSREBR?, -

acetoacetate funct i onal, gopers,

QU IHEOR ar eCHAHECOPNHRT, Vﬂlﬂ%/lﬁrelﬁ 85 defingd phoxe.ur es

t her eof . [0046] Sui t abl e acet oacet at e-functi ona

10828]edi entSgedificexaaiples pbamiagslapisef therggawalffomyube
000CH2COCHR21 havi ng the general chem cal formula,

WHR SI(ORF290 can be sel ected fromthe group. |nclud|ng
acrylic, poIyé@@%@mﬁéﬁF@QtWéPe”Hﬁﬂpﬁ? HYREBoinGHET
&15thﬁlahluﬁ)mea)yn@&hﬁmmenmysgxﬁe- {806 tah RRthe R ¥ INBLy shmt i s
capabl e of being functionalized with [ | 12C 0012],

diheylenmigymegyyltgutpxysiang. ¢vslopexylappompptbylainshoxyslgpe. be
QX8 ﬁh&ﬁ%ﬂ%ﬁm@ sqlaﬁéo%1&%%1%&b&9th9f&&®m@&{6ﬁ@ﬂéﬁ@,
t’'o about 6 carbon atons 0047]Sui t abl e
ancleoatcdwdiaethowsflanacl-tiowdly annmpémy@mlsorwtbylmeﬂf%ﬁlhmr @nd

o0k SBuR BT AEr TG Ty PR OBk R LR Wmica,
thsﬁmbﬁmhg7ﬂﬂ@6ﬁbnpdtéduheikmﬂ9byd¢@f%ﬂmﬂééu>¢mG4B¢#§
tlllé Qe Sor tong { ﬁﬁ%h gl @éé&é t(tﬁ rgfgpﬁée h%f@{ Iqu&ﬁgﬂ gucth

non-subs
mauelydtlame -afso nmhmemaaﬂly lavdglabld ifent WacksuSiliatres under the Geniosil®

PGB o bRl RS SED;S g%@%b;b?? i onal i Fuent &,
@g?(yl at e- f gﬂg onaplrec?atflzc? %‘gr%épo fof %&rrl a%ter?tF E Gﬁ']ecttefd%r inclusion

ners, U res
ﬁ)(Edmia&ng ¢dng®eiti @\ g ]@irehsentgﬁsl‘wﬁ@i wﬂhﬁ?tﬂl @la]benﬁ on ¢l patticular

R21000CHCH | bR23 , ere R92 can be sel ected from .

S ReogPBE PRI by BEF Jeralcrs r Faersh *RaBiyBnertiisiied.
{UE ebdtiap ornpdsivas of B prdidnt@REmion 0fin B Wrmed using a combination of
hydr oxyfuncti onal polyner that is capabl e of being
functionalized with 1000CHCHL, where "b" can be from1
to 10, and where 1223 can be hydrogen or can be a

car bon-cont ai ni ng group having up to about 6 carbon

at ons.



WD 2008/ 121528PCT/ US2008/ 056783 [ 0049] Sui t abl e
acrylate-functional ingredients are set forth in
womiosezisSt at es Patent Application Publication INOT/US2008/056783

2006/ 0058451 at [0034] to [0038], the cited portion of
whi ch being i ncorporated herein by reference. [0050]1In
certai n enbodi ments, when used, the foregoing
am ne-reactive ingredient is present in the coating
conmpositions of the present invention in an anount of
upretteang e pe eEpuringyagonsi GortexapleandgvigopdingGtipsageimany

[ igh;
RN e SO SO B ki of A AG GE Pl s P onany
peyagiiver amfnotthectiood rinies contposid fodtexitfily 8id durative packige and/or
ﬁ@r%géc%‘?ﬂbt raty rﬁa'&:%a? ol 6{1? %Qm%%attérﬁﬁs s@éon%jﬁ}ﬁ EI%%%‘ ¢ be
Invention conp I'C resi
aked arddded ep(liKyLﬂnndtledalﬁt atdas fdrat enphlNocacGveGBBnd2 5. @,ta star
qﬁl. 7, line 38 to col. 8, line 37, the cited portion
BFYRdi ch bei ng i ncor por at ed herein by reference. By

@gﬁgng: i gl}gert%it;nhete boggli;eélgse{#e cur?{i\%ea prggreigp i% the coating
Sulebiani inadnl aynoﬁmtﬁengmg“ from N & @(Drpereems Eys we@btyplcatael yo 25

free, of such an el asto ic res 0052]. certai
oL o AoBsReng @oRBHERY PonbBE Shdhy i ppreens
betivetisdOsh 16O R WeRhBofthd ¢da0il €diPositith. N siRld/et Uh@Ers©@bd that
the type described in IJnited States Patent No.

ey §101"7§ thg aboyg-desgribqd; qyengagep(s cappe usgd d?HeH@n&QH thehe
Sdrfi@thr ROdidel AR 1Rf rthakihdfé oo, RAl @IeQ!ést%fp%ﬁéniéy for the
reference. By contrast, in other enbodi nents,

ot PR o Eh g ‘PR ettch ¢yies @g@husgfi @emg

&Hﬂﬁtﬂﬁ:rhtbb@é {a¥niltlc@Sang®r . N sonme cases, conpletely
free, of such a silicone containing polyether

[0@%3] In gerdidh & TR VIRRE Yes Bl CAFonAEs, GRIBBAR | ONs

the present invention conprise a silicone fluid of
@Gmp%‘lyp@ o dedmpssRidnyoRtipn My ¢@eprise anyeel apatieof pglitional

: Cc lol
Gyl A58y L0, L RO
do ntesens inventipngpmeriseentyddixprdwcs onal h@d/@fcf&t)m@lnctlonal mgredlent
it f r. Y

%ﬁggﬁt;flﬁ%# %@ﬁog/&%oruélg?le%ﬁgéc? !rl:ﬁ%oggs qi g{shggerﬁlgo%m?nts h(l)wever the
faaerg capfipositions & s frescorievenlion ae s@m&ﬁﬂ@rl]yrfrereem misnme cases,
CeOrirIlb 9692 n?ree of suclillea C%I(I)laglllerlllg &SO 1518.88 Eert 1|n0 nﬁen 1L 18 Sg.%d Qha% a coatmg
FAVERT T On "Conpri'se an or gani e’ harSgeh="containi Ny
&dmgfoeldmenﬁ the]faretdmemtzwen demlbsitatnamllly fineelt & pﬁtlsﬂatmenal it
Pateq?éh» f% 752 at ne 8 to g,
1F4s ekt et“f?ée“é %ﬁ“fsie i? pé?se%%’il E‘ﬁ CB@P%“% EC&P% Fated
hekeitn ibpuri@fl 8 @R evorddy the ikidriaBdaes hit adhi@ke properties of the
enbodi nents, the coatjing conpositions of the present

FRRRONIPB NMAFRVE LRt s SRfed yha p geating FomP‘?%lt%r?éth@%f‘é%nt
GOORbR I LlYmb RS fr@f oBYphHi@NarM B £ nRBhQERMNCANEH] BLAY
i ngredient. [0055]In certain enbodi nents, the coating
i diis 106 RSSO It e comrosising 2ialvent i on conpri se a
catalyst such as an organonetal |ic catal yst. Suitable
WPFHnonet Axpiplegalisyitghle gydé%zw fpRetigafingredigits differeps Foppdie
@%w@&&ﬁ&%&ﬁkh@ﬂw&ﬁ@a&%&%ﬂﬁmﬁékée@ﬁo&nﬁag%ﬁ@&éhhmgﬁmyhc
into a protective filmcoating over a broad
cERp EpleteracsRsnpfenoliqresiny, phinaligy Bngypsing.@ad pbyigres diefeohg
for ambient tenperature cure of the conposition, the
organonetal lic catal yst may al so be useful for
provi di ng accel erated cure nates at such anbi ent
tenperature cure conditions. Suitable catal ysts
include tin catal ysts having the general fornula 126
-Sn - 117 R8where R5 and R6 are each independently
selected fromal kyl, aryl, and al koxy groups having up
to el even carbon atons, and where R7 and R8 are each
i ndependently selected fromthe same groups as R5 and
R6, or fromthe group consisting of inorganic atons,



(Ander son Devel opnent Co.); Bulab 600 catal ysts
(Buckman Laboratories, Inc.); Optic Part 14x (Pol yTech

wewehopeent Corp.); Metasol catal ysts (Cal gonPCT/US2008/056783

Corporation); CC-1 and CC-3 catal ysts (Cardi nal
Carolina Corp.); Conacure catalysts (Conap, Inc.);

Cat acheck catal ysts (Ferro Corp.); KR catalysts
(Kenrich Petrochem cals, Inc.); Bi CAT catal ysts
éShepherd Chemi cal Co.); Texacat, ZR ZF, DD, DVDEE
rhagsystase {erekbad 6 nithbhiicalaas No; 6.9hbF 5258 50lchitlime yétacol. 8,
lgIIeh@" thgﬁg [ﬁ?‘!luﬁl’ of va;il?ch)bem %&g?o&atgﬂe%lﬂ ﬁ} §ef&r§&%0h USA,

I'nc.’) n certain catalyst is
ent ) ExbfC AL GRADAFELATink B4R ARAGH 4
{02@?0 per céntﬁby vveltg @Lﬁ{c as 0.02 ‘s per cent '
me'vig'hﬁﬂy dagerjbefl silisoive masle ghos@sehBted gropn t;be gmspu inchying epOXy
o .

PSR s et OB R T DoRPLDM BRTRAAR, Mo s
a:mxmﬁheno@ﬂm:wyilcnems gpaxhdutiandl nigpneo rmbmmbmﬁmgn&)memhfe
present invention are substantially free, or, in sonic
Eﬂﬁéﬂs copitgiedppxy resims hofingsuerle tzncat di2ygpbxy gtﬁﬁrﬁmr Inmle
1nc Elgléi i{ re,xamol(éI tHEsgttha’t areheturca e%torﬂ af ra%)cp S ha9 c C c 0 11 Haeuc or

nt' ThY oftpr R R
lﬁdnaoq:yuhcp OIaeemsfm efﬁlbwdlmxramhm epbm ©sibhs ma albiyt rzrtlefd uieinRQlid,

A e R SR P A

wadtRity bStwiotSudasd sied powdxabb fre MBicHbEL i@ (HERY SAGL R@ent No.

i ngredi ents_include ose uch as cal cium co ounds
SUEh e el ciing £ Siarsl. Taher Rl i et olAT

SbGPordRd hekhdySoRraRY ! 111 céranpdiBbodtifdnia tHéAgsanJesm used can also
titanate-silane, QP-5314, V|nIS|Iane ,
Q—_p(n@aérmqgnedpwr E@Wﬁ’éﬁl‘ﬁ@ gnly §g%p|x1@§e group. Su1tab e epoxy resins are

&Jn'lrﬁérﬁ)ﬁl}%\rah%cl@£ﬂmﬁﬁuderfﬁ&ja¥&e%1ﬁ&pﬁl(Unn@& §tates Patent Application
di met hoxypr opane. In certain enbodi nents, the
Rebilisatipn @%&9@&4 1|%[Q9Aé]s getcitpdpartien @fcydmhi@mg incorporated
Ee‘i’éﬁ? 9§ kéfér@ﬁbe ndif B nRECSERL pdLhy RI3L & BEY HJ3 a"f‘@olaﬁlﬂﬁtll ®f col. 4,
up t wei ght percent, such as 0.25t wei ght

b@r?@etht% cu@rportucm dorhichduagsn@Bratel e bg heferpmecent ,

with the wei ght percents being based on the total
We3@ht of Sviteblegwky-fupcdenbasylic ronns iBglumi\Yqi(&é ethey fiynctional
| St

B R BBt e A B R A Bl it

naseds, ecg;mpb)edled:Q/dea begn culf orghiclikea Sm:h mlusr @e smamemgﬁy

%V&HS@DQA 1n(quée thOSG 1de lpee IIl 1 %)(tl? gta&:@ ate S ef ﬂcatlon PL {CH}IOI‘Q

cod 'ONs o nvent nclu

Nat%)%/OGiﬁWEmt[QOM@ I tmctlted ipaeios of @hitc& heleg B],COprbllateﬁrhﬁl;eln by
ﬁgrocarbon resin nodifiers, and various types of

%041 fves such as UV stabilizers, pigment wetting

@g arSrer ];lsgﬁ%o ein %glx}? }llsllg{lgr%égl as\li; S!I‘fy ceosn‘lmft:rga 39 gvraqaﬁe and include

B0Q8 02 lib2 BRGT (WSZOR P RDOXFFich G LbIIheios DI 20B5/0058451 at

vvat r in the coating conpositions of the present
FORREINDF G dReR et “ﬁlgﬁh E%ﬁ?ﬂog’omﬁ‘?"&}?f%n PREEETRSR bet ween

edlen s atnDs eric hu and wa resent
oR%ge o HRAGnf P i Lton el G B A gnal
fufetiRgt dlﬂ&eﬁtqmaﬂhe prevRusly D& cARRARohdsAfple@namGR] er at e
cure depending on the particular cure conditions,

onOsitigRTCH theePTesRRl ICEtion inaR@IOBRERGIRS & il o 3} pegcent by
envi ronnents where cure takes place at anbient
tenperature conditions. [0062]In certain enbodi nents,
the coating conpositions of the present invention
conprise a sufficient anobunt of water to facilitate
unbl ocki ng of any curing agent present in the form of
a ketimne or aldimne for subsequent cross |inldng,
and/or to hydrolyze any al koxy functionality in any
al koxy-functional silicone, silane ingredient, and/or
curlng agent prOV|ded |n the forn1of an an1n05|lane

P



[ 0066] Exanpl e pi gments and/ or pignment conpositions
include, but are not Iimted to, carbazol e di oxazine
w@eoede213egnment, azo, nonoazo, di sazo, napht hol PABUSBa$/056783
type (| akes), benzirnidazol one, condensation, netal
conpl ex, i soindolinone, isoindoline and polycyclic
pht hal ocyani ne, qui nacri done, peryl ene, perinone,
di ket opyrrol o pyrrol e, thioindigo, anthraquinone,
i ndant hrone, anthrapyri m di ne, tlavanthrone,
poiekintush ene to Hhtekegnt thrwomnght, @i igxemp prses, S to 35 percent by weight,
' pi gnents, diketo

%?‘?@rﬂg‘g g{%ﬁ?‘% %mr)fet y%&%é%%‘)g@‘%? titani um di oxi de,

on bl S ~ R P
O Sl o e oSl E b LB o AR oL, pRLATRinion
(oaeiR} ExartigiSao dypé squmdenislel anbug graves tndl) enivilewslof apoxy
%ﬂﬁ%e that are solvent and/or aqueous based such as

al o green or blue, iron oxide, bisnmuth vanadate,

raqui | um [ iy
RRA0G T B AR Bry Rrf oot O A0S B o AL B8 B
pbgmemNGHMnswemseasﬂmwmmﬂamngﬁaﬁadmpk silatesrhaming dielgereral
carriers such as AQUA- CHEM 896 commerci al ly avail abl e
from Degusga&®; I nd., CHARI SMA COLORANTS and MAXI TONER
| NDUSTRI AL |QOL NTS commercial ly avail abl e from
Accur at RisBifsiper©i o di vi sion of Eastman Chem cal,
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comprise an elastomeric resin of the type described in United States Patent No.
6,639,025 at col. 7, line 38 to col. &, line 37, 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 an elastomeric resin.

[0052] In certain embodiments, the coating compositions of the present invention
comprise a silicon containing polyether of the type described in United States Patent No.
5,703,178 at col. 4, line 64 to col. 5, line 43, 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 containing polyether.

[0053] In certain embodiments, the coating compositions of the present invention
comprise a silicone fluid of the type described in United 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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compositions of the present invention are substantially free, or, in some cases,

completely free, of such an organic halogen-containing ingredient.

[0055] In certain embodiments, the coating compositions of the present invention
comprise a catalyst, such as an organometallic catalyst. Suitable organometallic catalysts
can be useful for the purpose of accelerating the curing rate of the composition into a
protective film coating over a broad temperature range. In certain use applications
calling for ambient temperature cure of the composition, the organometallic catalyst may
also be useful for providing accelerated cure rates at such ambient temperature cure

conditions. Suitable catalysts include tin catalysts having the general formula

Rs
|

R6 —Sn— R7

R
; where Rs and Rg are each independently selected from alkyl, aryl, and

alkoxy groups having up to eleven carbon atoms, and where R; and Ry are each
independently selected from the same groups as Rs and Rg, or from the group consisting
of inorganic atoms, such as halogens, sulfur or oxygen. Example catalysts include
organotin materials such as dibutyl tin dilaurate, dibutyl tin diacetate, dibutyltin

diacetyldiacetonate, and organotitanates.

[0056] Other useful organometallic catalysts include lead octoate, lead
neodecanoate, bismuth nitrate, bismuth octoate, bismuth neodecanoate, 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
15
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(Anderson Development Co.); Bulab 600 catalysts (Buckman Laboratories, Inc.); Optic
Part 14x (PolyTech Development Corp.); Metasol catalysts (Calgon Corporation); CC-1
and CC-3 catalysts (Cardinal Carolina Corp.); Conacure catalysts (Conap, Inc.); Cata-
check catalysts (Ferro Corp.); KR catalysts (Kenrich Petrochemicals, Inc.); BiCAT
catalysts (Shepherd Chemical Co.); Texacat, ZR, ZF, DD, DMDEE catalysts (Texaco
Chemical Co.); Thor 535 catalysts (Thor Chemicals, Inc.); Toyocat catalysts (Tosoh
USA, Inc.).

[0057] In certain embodiments, the catalyst is present in the coating composition
in an amount of up to 10 percent by weight, such as 0.02 to 5 percent by weight, or, in
some cases, (.08 to 2 percent by weight, 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 catalyst.

[0058] In certain embodiments, the coating compositions of the present invention
comprise a moisture scavenger for the purpose of, for example, intentionally reducing
the presence of excess water during, for example, stages of forming the coating
composition where excess water is not desired. Suitable moisture scavenging ingredients
include those such as calcium compounds, such as CaSO,4-2H,0, and calcium-metal
alkoxides, such as tetraisopropyltitanate, tetra n butyl titanate-silane, QP-5314,
vinylsilane (A171), and organic alkoxy compounds, such as triethylorthoformate,

methylorthoformate, dimethoxypropane.

[0059] In certain embodiments, the moisture scavenger is present in the coating
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.
16
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[0061] The sources of water in the coating compositions of the present invention
can be, for example, from a reaction between ingredients, atmospheric humidity, and
water present in one or more of the ingredients. Water may be added during the
formation of the composition to accelerate cure depending on the particular cure
conditions, e.g., such as the use of the composition in arid environments where cure

takes place at ambient temperature conditions.

[0062] In certain embodiments, the coating compositions of the present invention
comprise a sufficient amount of water to facilitate unblocking of any curing agent
present in the form of a ketimine or aldimine for subsequent cross linking, and/or to
hydrolyze any alkoxy functionality in any alkoxy-functional silicone, silane ingredient,

and/or curing agent provided in the form of an aminosilane.

[0063] Organic solvents can be added if desired. Suitable solvents include, for
example, esters, ethers, alcohols, ketones, glycols and the like. In certain embodiments,
the coating compositions of the present invention comprise up to 25 percent by weight

organic solvent, based on the total weight of the coating composition.

[0064] In certain embodiments, the coating compositions of the present invention
comprise a colorant. As used herein, the term “colorant” means any substance that
imparts color and/or other opacity and/or other visual effect to 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 coating compositions of the present invention.

[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

17
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anthraquinone, perylene, aluminum and quinacridone.

[0068] Example tints include, but are not limited to, pigments dispersed in water-
based or water miscible carriers such as AQUA-CHEM 896 commercially available from
Degussa, Inc., CHARISMA COLORANTS and MAXITONER INDUSTRIAL
COLORANTS commercially available from Accurate Dispersions division of Eastman

Chemical, Inc.

[0069] As noted above, the colorant can be in the form of a dispersion including,
but not limited to, a nanoparticle dispersion. Nanoparticle dispersions can include one or
more highly dispersed nanoparticle colorants and/or colorant particles that produce a
desired visible color and/or opacity and/or visual effect. Nanoparticle dispersions can
include colorants such as pigments or dyes having a particle size of less than 150
nanometers, such as less than 70 nanometers, or less than 30 nanometers. Nanoparticles
can be produced by milling stock organic or inorganic pigments with grinding media
having a particle size of less than 0.5 millimeters. Example nanoparticle dispersions 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 Al,
18
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the desired visual and/or color effect. The colorant may comprise from, for example, 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.

[0072] In certain embodiments, the compositions of the present invention
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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[0074] As previously indicated, the coating compositions of the present invention
are, in certain embodiments, supplied as a two-component or two-package system in, for
example, moisture proof containers. Generally speaking, Part "A" or a first package or
component includes the alkoxy-functional and/or silanol-functional silicone and the
epoxy-functional silicone; and Part "B" or a second package or component includes the

curing agent.

[0075] In certain embodiments, when the two components or packages are
combined in the presence of water, any curing agent provided in the form of a ketimine
or aldimine is unblocked to expose amine functionality. The alkoxy-functional and/or
silanol-functional silicone, any silane, and any curing agent in the form of an
aminosilane comprising alkoxy groups undergoes hydrolysis in the presence of water,

and polycondensation with themselves and with one another.

[0076] To the extent that the polycondensation product includes amine
functionality it, as well as any free aminosilane, can adduct with the epoxy-functional

ingredient(s) in the coating composition.

[0077] The combined ingredients used for forming the coating compositions of
this invention are often provided in a moisture proof container to control or prevent
unwanted evaporation and/or hydrolysis and condensation of the constituent chemical

ingredients, thus increasing the shelf life of the mixture. Sealed metal cans are suitable.

[0078] Compositions of this invention can be applied to a desired substrate
surface to protect it from weathering, impact, and exposure to corrosion and/or
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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thereof, and are sometimes applied in films of from 50 to 250 micrometers or, in some
embodiments, up to 1.2 millimeters in thickness. If necessary, multiple layers can be
applied to the surface to be protected. For use with a wooden substrate, e.g., in the
furniture industry, a dry film thickness of 75 to 125 micrometers sometimes provides a

desired degree of protection to the underlying surface.

[0080] The coating compositions of this invention can be formulated to provide
the desired drying and cure times over a broad range of temperature conditions, e.g.,
under conditions of elevated temperature such as when the applied composition is
subjected to a bake condition, and at ambient temperature conditions such as when the
applied composition is subjected to temperature conditions that can and will vary
depending on the temperature of the surrounding environment (e.g., that can vary from 5

to 50°C).

[0081] As will be appreciated, in certain embodiments, the coating compositions
of the present invention can be embodied in the form of a kit. Such kits may comprise:
(a) a first container comprising: (i) an alkoxy-functional and/or silanol-functional
silicone; (ii) an epoxy-functional silicone; and (iii) a hydroxy-functional and/or epoxy-
functional ingredient different from (i) and (ii); and (b) a second container comprising a
curing agent.

[0082] In addition, as will also be appreciated from the foregoing disclosure, the
coating compositions of the present invention can be prepared by combining: (a) an
alkoxy-functional and/or silanol-functional silicone; (b) an epoxy-functional silicone; (c)
a curing agent, as well as one or more of the previously 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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fitted with a Cowles blade. The pigment was dispersed to 6 hegman fineness of grind
and the thixatrope activated by dispersing the mixture at high speed for 30 minutes.
During this time the temperature rose from 23°C to about 75°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
6000 cP at 25°C and a calculated epoxide equivalent weight of 1318.99 grams per

equivalent.

[0085] Part B was prepared by combining components 18 through 22 in a one
quart can. The mixture was stirred with a metal spatula until uniform, which required
less than S minutes. Part B had a calculated amine equivalent weight of 167.4 grams per

equivalent and a Brookfield viscosity of less than 10 cP at 25°C.

TABLE 1
Part | Component Description Amount (grams)
1 Adeka EP-4080FE" 198.63
2 Rhodafac RE-610° 6.55
3 Byk-P105° 7.88
4 Foamtrol 110* 3.45
5 TR-60° 345.49
6 Minex 7° 238.80
7 Arcosolv 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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[ 0088] 200. 0 granms (0.1516 equival ents) of Exanple 1,

Part A was conbined with 29.66 grans (0.1771

equi val ents) of Exanple 1, Part B. The m xture was

sprayed on test panels with a Devilbiss air atom zing

aﬁ)r ay gun. Sand bl asted steel panels (4" x 7" x 1/16")

whurfpeancropinrergplpfqviidablgelran Bsediaf or coni col mandr el

ePigmgaitweomg ag¢nigpmomicgdlsevalapl from ByR Chesrie used f or

{ oBngcorerctlyd veiksateHem hyrat Adlitsves.| | ar di pl ank

c Birrmiv fliobide cawnporlly evapabie from(Huntsmad” ) were used for

FNephiyltae weaithemimgcialidaveildilé o QUVBAESpedelMavelland

hprcdtiryyntyd xthossohent @stiangallyTaveildbiyfré Lypadellcknes s

t Bngedpé conm D% atailafle 005 King helsstdes.al | test panel s.

BYANMPIiE cdofa) 88802 06 oymansial(y0aviBakle ouiM@harits Perfifrmance

Exanpdle 2, Part A was conbined with 30.86 grans

C\nli84 Bote qubViadreninmeroadlly Exsitpledrom CBart B. The mixture

Waovaplitive domsicRgullyheaiBarErmphay eguhgnment and t est

Panelisgdesitrd dathdrflalbxaapitg: Bom ByR (UeMicf i | m t hi ckness

Papgest omaitr@alQ4ail81edrdd0Badunghes on al |l test panels.

E&&l\eﬁk BthS1 (rofI8RY 2 iReraibBy By a(1fhid Rérh rRGHiaMal ent s) of

x§ fdnctib@d biliCondassiQthdreayhiaNatde fré@ 18wAOSrning.

CPetB&ér esththMalagniadial rEXAR Gedie. Part B. The m xture

RSli 3 PRIIE FighRhN@nihEci SRR af o8 dithRMENt and test

Pafghsnd8S& I digdiibRoExame |c§m§1erc-iraﬁ‘18 afidhbleitdm Mohekingss

PR hnct €8EmRafiel s ranged from 0. 004 to 0. 005 inches.

¥ Aminopropyltriethoxysilane commercially available from Shin-Etsu.

2% Aminopropyltrimethoxysilane commercially available from Shin-Etsu.

*! Dibutyltin diacetylacetonate commercially available from Kaneka America.

** Solvent commercially available from Chevron.

EXAMPLE 2

[0086] A coating composition was prepared using the components and amounts
identified in Table 2. 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
fitted with a Cowles blade. The pigment was dispersed to 6 hegman fineness of grind
and the 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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[0091] Results are set forth in 'Fable 3. TABLE 3 Test

Exam |le 3 Examlle 4 Examlle 5 Dry to Touch, 6 wet
woredog/12i5e8irs (A S 1'M 1)1640) 0.5 to 1.0 0.5 tPCI/US2088/@56783

to 3.0 Dry Through, 6 wet nails, hours (ASTM D1640)

5,0t0 6.05.0to0 6.0 6.0to 7.0 Conical Mndrel

El ongation (ASTM D-522) After 3 days at 25C and 11

days at 60"C 4.5% 4. 5% 0% QUV-B Accel erated Wat heri ng

éASTM &3) 60d o0oss - initial - after 4400 hours

minutes. Part B had a calculated amine equivalent weight of 119.0 grams per

equivalent and a Brookfield viscosity of less than 10 cP at 25°C.

TABLE 2
Part Component Description Amount
(grams)
1 Adeka EP-4080E' 179.38
2 Rhodafac RE-610° 5.92
3 Byk-P105° 7.11
4 Foamtrol 110* 3.15
5 TR-60° 312.04
6 Minex 7° 215.7
7 Arcosolv PTB’ 1.80
8 Disparlon 6700° 10.0
Part A 9 Photomer 6891% 112.79
10 Tinuvin 292™° 13.71
11 DC-57" 2.46
12 Byk-361" 3.60
13 Butyl Acetate’” 104.01
14 Ektapro EEP™* 54.48
15 DC-3074" 161.16
16 Byk-501"° 2.60
17 Syloid 221" 78.01
Part B 18 KBE-903" 747.28
19 U-220H 56.23
= Urethane acrylate oligomer commercially available from Cognis.
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 (47 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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6.0 4.5 8.0 5.0 8.0 5.0 Honda Wat hering, 60gloss -
initial - after 6 weeks 3.6 3.5 7.5 6.4 Cyclic

waExpesarses Testing (1 Cycle = 7 days QC TV-B, 2PciHYS2088/056783
OC, 5 days Ceveland Hum dity) After 8 Cycles No
Blistering Cracking Or Loss of Adhesion No Blistering
Cracking O | oss of

EXAMPLE 4

[0089] 200.0 grams (0.1641 equivalents) of Example 2, Part A was combined
with 30.86 grams (0.1843 equivalents) of Example 1, Part B. The mixture was applied
using the same spray equipment and test panels described in Example 3. The dry film

thickness ranged from 0.004 to 0.005 inches on all test panels.
EXAMPLE 5

[0090] 200.0 grams (0.1641 equivalents) of Example 2, Part A was combined
with 22.46 grams (0.1887 equivalents) of Example 2, Part B. The mixture was applied
using the same spray equipment and test panels described in Example 3. The dry film

thickness on all test panels ranged from 0.004 to 0.005 inches.

[0091] Results are set forth in Table 3.
TABLE 3
Test Example 3 Example 4 Example 5
Dry to Touch, 6 wet mils, hours
(ASTM D1640) 05t01.0 0.5t01.0 2.0t03.0
Dry Through, 6 wet mils, hours
(ASTM D1640) 5.0t06.0 5.0t06.0 6.0t07.0

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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Adhesi on [0092] The dry tinme, conical mandrel
el ongation and weat hering data indicate the

w@wpaszistd ons of the present invention (Exanpl BCBUS2008056783
have the sane fast cure tinmes and flexibility with
conparabl e or better weatherability conpared to prior
art. conpositions of Exanple 4, which are based on
epoxy resin, alkoxy or silanol functional siloxane
resin and acrylate oligonmer. [0093] The conical mandrel
einnegispison Faample ¢f wikigh pg|based oagpox@earplatkody gy slanol functional
109511“&591?51{49%@@9%‘%0&(), an the coni cal mandrel

ongati on This indicates preferred
osil a i,0e

PO, T CHE P LA R PSR Bip
SAgmflcaméy a;gpﬁebanaheebnwl mhmh@ chiupdtiopdt Enartyple S aihis fraticates

%\E}g&gmm ﬁ at”(%?' &t tBQP}eE‘e%t ﬁh@&%hg?@'ic?é gisocvl&'\i/ @&‘i‘bﬂity
ammaeepttophmaetof. It is understood, therefore, that
this invention is not limted to the particul ar
BoYddi rrenﬁtswid:libs@bms@@tgd byuthoset skillsd imthe ad duht tlengo\cenld be
lin?'l eeI t::) :tll%ge:,] ?glrr]nem@ des r1 ?cﬁ aebgv%w1tF%ut goartpnl% %f:%roag Orp %%ge
@nééﬁVtheﬂeoA |3 Q;ainldﬂgtoﬁdg nipegoie] i kie Tm'éntﬁjnl’ignot(lﬁ)uea I the

al koxy- tiongl and/or S|Jan | -functio sili
ey bRy R Ree P 4 Bt o S POy G Mg e
*fEiRthe sphiRaRd Ropdl6r BV EGioAGE ALk P liheSPPerilldd claims.

am nosi | ane of the general fornula: BReSI (0OR3)3_,
wherein (1) Bis a radical of the fornmula -CR22-Y,
wherein (1)R2 is hydrogen or an al kyl radical having
from1l to 4 carbon atons; and (ii)Y is a group
conprising a nitrogen atom (2) R3 is an al kyl radica
having from1 to 8 carbon atons, and
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(3) eis 1. 2. The coating conposition of claiml,
wherei n the al koxy-functional and/or
silanol -functional silicone conprises a conmpound
represented by the general formula: R R 11
wherein: (a) each R, which nmay be sane or different,
is selected fromthe group consisting of a hydroxy
““b@bﬁﬁ%ian al kyl group having up to six carbon atonmns,
an aryl group having up to six carbon atons, and an
al koxy group having up to six carbon atons; (b) each

1. RQKA ?%Qa&%ﬁﬁgﬁkkqsm@ﬁgﬁgpr different, is selected

from ro consi sting of hydrogen, an al kyl group
haviang ugn dlkoxsi-funcasad andowsinolafudctaomabsilitongs oup

having up to six carbon.atonms;, (c)n is selected so

t ha@b)t h.earé?ﬂqxbfﬂﬁ%ct’r‘?%l Sg&“%ﬁé‘?gfﬁ’ld average nol ecul ar .

wel &Qt | Dol dRRY Shefeid f}fé%ﬁgga%é?lt $OmPRRs aRAINIALRI oF the

the Coating corposition optionalTy further conprising
a hydr oxgererahdorimotl and/ or epoxy-functi ona

ingredient different from(a) and (b). 3. The coating
conposi ti on gk gk@rM,l, wherein the epoxy-functional
silicone conprises two ofwheem epoxy functional groups

preferably twg .epoxy-fupcti.onal grgups. . .4..The
coati ng @énp\ggilf E&ﬁﬂl@ﬁ Ogﬁ’ﬁif?ﬁnl‘fla Wﬁ&%&n whfein
epoxy-functiofpl sRFiARARef of GRBRTEAURE ByvitpRomafl tblae
fol |l ow ng geng?al structuﬁ%s: tH, CH3-1i0-1i0 CH3 CH3
1 carbon atoms; and
(ii) Y is a group comprising a nitrogen atom;
(2)  R%is an alkyl radical having from 1 to 8 carbon atoms, and

3) eis I.

2. The coating composition of claim 1, wherein the alkoxy-functional and/or

silanol-functional silicone comprises a compound represented by the general formula:

Ry,—O—Si—O-+R,
Ry
, wherein:

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

(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;
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cimis SiOli-CH3 CH3 -(1:1113CH, | XSiISSOX CH3 ; O
, Wherein mis an integer having a value ranging from
1to 10,000; n is an integer having a val ue rangi ng
from1l to 100; and each X, which nmay be the sane
or different, represents an epoxy containing group,

wher ei n at Ieast one of the epoxy containi
pr éPer alliy S@@%@‘b@é‘ﬁ?‘é&e WICM%@yW%%htfaHF‘iagn g" afaf Welg%t in

structurer&ng—h%ﬁﬁh §o2Gd42- Ctsl::-/, CHCH20- O

e coati'ng con‘posn tion of cI aim1,
whe%@ tei d@aﬁﬁ@ccﬁm@osyttcfnl,mbnﬂt}aﬂurtheﬂ gonmsingsa h}d@@&sﬁmp@@lal

t he ral. formu
and/or epoxXy- I%nct?ona 1ngred1ent glfferent rom {agl and (b).

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

comprises two or more epoxy functional groups preferably two epoxy-functional groups.

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

represented by one of the following general structures:

blO SLO Sl— CH;
C H;

CH;]  CH,
X—1-$i0-+—S§i0—X

CHa CH;

~m

(‘,‘H N (|IH3 T‘H3
X Tio- Tio Ti———x
CHy| | X |, CH

m is an integer having a value ranging from 1 to 10,000,

, wherein

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, wherein at least one of the epoxy containing groups is preferably represented by

one of the following structures:

CHy—CH—CH,OCH,CH,CH,—
o

CH,— CHCH,0——
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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
group; (b)each R4, which nay be the sane or different,
is an al kyl group, an aryl group, a vinyl group, a
gl ycol, an al koxy group containing 1 to 8 carbon
atons, or an epoxy group; and (c)n is greater than or
equaK}Le%HK}Lﬁ— The coating conposition of claiml,
wher ei N I/a) and (b) are present in the conposition in
a m5|gH? ratio of; &t least 1:1. 7. The coating
on of claim1, wherein the curing agent
cyclohexylan1nonethy|nethyldlethoxy5|Iane
8. TH® coAti ng-Eonposition of claim1, further
' g: (d)a hydroxy-functional and/or
epoxy-functional ingredient different from(a) and
(b) 9. The coating conposition of claima8, wherein
5. %Q%glﬁ f(tg)mr#p%ti%ﬂ o R 1 ekl @0 @ho@%@@é&%h@&% 1s
pre era conprises an epoOxy resin ng nore
reproge@itell, BB-the peneyaldoyda:per nole.  10. The coating
conposi tion of clain19 conprising: 5 to 80 percent by
m&lght f c onent (a); o to 80 percent by weight of
onemt g 1 tlo 30 Ncent by wei ght of conponent
CTC?*“ﬁnq_T 9‘ réen 5% wei ght of conponent (d).
11. TheRtoatlﬂg oﬁp05|t|on of, cl.aim9, further
conprising: a silane; an ami WeTFiBact i ve i ngredi ent
selert ed I Mg, Q{ag e tl?@ﬁﬁie%r'd@@er@xfnt A alkylene containing 1
acetoacet at e-functi ohal i ngredient, an
acryl at defl@retbonnatims ergmedylent groapl,d a m xture thereof;

adPl o R Aot A R o BT e B !

i ngredi efbup, a vinyl group, a glycol, an alkoxy group containing 1 to 8 carbon

atoms, or an epoxy group; and

(©) n is greater than or equal to 1.

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

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

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

cyclohexylaminomethylmethyldiethoxysilane.

8. The coating composition of claim 1, further comprising:
(d) a hydroxy-functional and/or epoxy-functional ingredient different from

(a) and (b).

9. The coating composition of claim 8, wherein component (d) is an epoxy-
functional ingredient and preferably comprises an epoxy resin having more than one 1,2-

epoxy group per mole.
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12. The coating conposition of claim1, further

conprising an organonetallic catalyst. 13.The coating

conposition of claim1, wherein the coating

conmposition is in the formof a two-conponent coating

conmposition conprising: (1) a first conponent

conprising conmponents (a) and (b); and (2) a second
10. conpsrentingeamiassiont e IneMEPELY8 14. The coati ng

co NS ' 1 the first conponent
fu:gtjtﬁéglro ﬂggé%%%ysgéi%g%@%;n C‘:})%}%tgélj;tl onal and/or
((ep;ﬁ)(tys-SfOLp(egr;chohma{Veighgofe@hmhemi(bﬁer ent from conponents

a). an .. 15. A substrate at |east partially coated
Wi tlhtoa”%dft%ﬁephby ye E?fcé’&lﬂopﬁﬁ(f)nén‘ioati ng conposition
of lcdoayOrBekent by weight of component (d).

11.  The coating composition of claim 9, 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;

(2) an elastomeric resin;

(h) a silicon containing polyether;

) a silicone fluid; and/or

) an organic halogen-containing ingredient.
12.  The coating composition of claim 1, further comprising an organometallic
catalyst.
13. 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).
14.  The coating composition of claim 13, wherein the first component further
comprises a hydroxy-functional and/or epoxy-functional ingredient different from
components (a) and (b).
15. A substrate at least partially coated with a coating deposited from the coating

composition of claim 1.
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