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FAST- CURI NG MODI FI ED SI LOXANE COWVPCSI TI ONS FI ELD OF
THE | NVENTION This invention relates to sil oxane resin

w@ oovpo3ispi ons used for form ng chem cal, corroBCDOSANH032755
weat her resistant protective coatings and, nore
particularly, to a nodified siloxane conposition
specially formul ated to provide accelerated rates of
react IFNFROURING MODIFIED SO X ANECaMPOSIZIQNS
i ncluding anbient tenperature if desired, to mnimze

FIELD OF THEENVEN@ONener gy needed from application to
obtain a desired eEJrot ective filmcoating wt h?ut t he

| oss oFhi inveniien felajes tBAGRGROUNIN cpmpptipnsre faorpas
.use of .sil ne.resin ' ' (. !
chemidf] ofiog S0 SRS ERE B FigofEe Ltk AR AndHE SploHBri o o
modifib si¥eaha omppyitide giec iy fofnhdatad ¢ pioviteatcderstedontanef reaction
ingredient, e.g., a siquang resin, i s known

and cugopiver RIRA (BRBFERET ENe6f PSRN ferppRalye i gpired, to
minimi¥e q{ipf;ﬁ[ne ra.ﬁ&/‘o? El?é}gﬁ n%é?le& lﬁ%nf %[ﬁﬂ'ic&ﬂ.i&gtocd{fteﬁg afdebifed protective film
coati ng. c ,

n one exanp a polysiloxane resin is
coating ofthbinettle Wdst bf Aaxibjlioxy resin to provi de inproved
properties of inpact resistance, flexibility,
corrosion resistance, and weatherability to the

BACK@ROUNDOrepgs yNveiidaased film coating. Typically,
siloxane resins used in this cggaci ty react with a

base rEbd werdtsdoxane resingas,a dasirernsin addifive, inBormpg Arqteptive

. or. base catal yzed hydrol ysis..of.tFl L]y &% S nd
couin s PR Fa SRS A RGR S g0
ingred{e@8 ¥ &.] D@loxbh@Raln, B1aieRa tb eoneibuttprbpegtityelt fdxytslity, amphct and

reaction of amne with epoxy. This reaction nmechanism
weath¢rgegsfenaeiathg wspliing ried éﬁlﬁ)ﬁoﬁﬁ%g- PREdETEeh BYanRlF-G Rif Yiloxane

. .conducted.in t ] i g
i SRRy 5 5BSRRS o AR hppa gl ieasnce
flexibiliyyd cOhrysibs raseeice omd WiitHeeatslityHo iireossulting epoxy resin-based film

_epoxypol ysi | oxane coating conpositions are useful in
coating.or m ng protective coatings providing a degree of

coat i Ngy hariNedSyark rEothDiskd irYhid FHRAGiy fel& Wit Bse resin material
weat her}é%?%?}g, and corrosi on alﬁdégghen}{ gal resi st aﬁgsénma -

e.g., ah ep@yy msidgby grrll agjd subasercatalyzed hydrotysistdfribe plaxpes fasiwsand an

. _occur_.or el op,only after the passa :
A TN T TR TR T U
hydrofé/%‘/i(@xta:?@ gSichay bNEmRAHEEEHoX9! dhid adiopanéchasiomtienhe that is initiated

to nmeet certain regulatory requirenents, has )
by therpresened efaneidtureeondsietedfin thesesenes fcan apingeangriiveRdq smpletion

by o AR B DA e o AR AR a0y ooy
polysildkane coating compositions are useful in forming protective coatings providing a
degree of coating hardness, flexibility, impact resistance, weatherablity, and corrosion and
chemical resistance to an underlying substrate, such coating properties occur or develop only
after the passage of a particular drying or curing time. The need to provide coatings having
reduced volatile organic content (VOC), to meet certain regulatory requirements, has
necessitated the use of lower molecular weight resins in the formulation of such coatings.

A disadvantage, however, with using such lower molecular weight resins is

that the desired above-noted coating properties can only be acquired by increasing the cross-

_ link density of these resins, which takes longer and requires a corresponding longer drying or

curing time and/or increased energy input (for example relating to external heating equipmeht ‘
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that the desired above-noted coating properties can
only be acquired by increasing the cross link density
w@booblatsel r esi ns, which takes | onger and requi PEEUS2005/032755
correspondi ng | onger drying or curing time and/or
i ncreased energy input (for exanple relating to
external heating equi pnentthat nay be use to inprove
that maly/bh@ uSel ERinprow) th‘Ah&fE mapahanbcnmpawhmmgtmg)mmsmmsvrepared

prepared by usin her | ecul.ar me
by using i ghes molechiar vy a . Eugbet fieRcigas SS&H’E‘ ety gan result
d degree of flexibility.
1nthecPng%ﬁn&§%%eﬂﬂﬁ (§E§ﬁggl |onane coatin

C onpodi th exgmpla émowws@*y—pdadyd ohe waémgtcﬁ@pea%enﬁé@ cross-link

edients i s i he r .

sensicl R0 i ! Bafebab it SR BRBIREEAORY e

namelyS bﬂ/ 9§%Wic%h§éﬂs§mn aNtle k@Gt diprafiednind ecastivh of paine with
| e these ingredients are known to provide a

epoxy msmt éﬁhﬂwélesmmgrqqlgenhsa&rﬁ govese p@wd@wéﬁp@gpvea?f&ltmg aving
desuedrncg&gﬁ?ag% F@r 1 ca Brojn ert M 1 AS P ﬁguée%dWGQQGEI{%ments

tine for such coating may be
the dryi}Stitht € shet c@e@mgamry @pmsuﬁat fop oertainbpplivgtibuy calling for
qul ckened or reduced drying times. It is, therefore,
quickenkssorrieduacAdryinsdiriesed sil oxane conpositions be

for mulyat > ﬁle s?re& apablRifda Rl JADRitbAY bE Eortulated that

coati ng har dness, i npact resistance,
are capabﬁtd’f@f(&bdimg)a, degfué ocf CDEORY ftexitziliyy, bindnessalmmagkiesistanes

that is the sane as or. better t at _of k
weatheéfﬁg;gy,_a}gg ICOEPHIER &R cl&%? ﬁ@Sl%tgwgg:PL[l? gﬁ: S‘same as P)gé@titer tllg]an that of
known?;%g?% gbgﬂ;@ll@){aﬁg iy sPoaP Stlilcas th §ahie|’tlrﬁe pedidieg such
r cure tine and over a broad tenperature ran%Fltcan

propertldEEiWIthlam nemdedcﬂeylag‘or elme tinemgperaer ¢ braag teBPeTalis Egse

fo r t ed t d L
1nc1udeaf1m @mpelfagq% &Sy rsge n# ggr?mﬁ%e PIC X{nﬁg r(gtg%gg g}:utn:?%’%rsne and
curing @t afiBiefit feMpeRiremPdiPét dRoxant Ubﬁlbﬁ&’ltlmnh]agﬁvemtlon provide a

avoi di ng the need to use exter naI heat%‘d’g EVI ces f? 1
furthercagvanigge of avioiding ds nsed e wse axFranal heag deyiess fopaipe. Itis also

desue%ﬁzgp {%fg'gff‘geﬁn odnelddl o‘s RBRNG 1{11& 1H€enft19f1%|f@1trﬁﬂat%@ to provide such

esire en1ca and nechani cal
desire@ElRREichl @8 n\Mchhllhllalrlﬁdefﬁ@b whltlym mgiuandsl dryimgartd enee tish Heing

readi |y avail abl e mate out the need
readil bl G831 AR 6 DESEER S PTG Lee Bt en o techniques
or equﬁ’oq’,}jé ment. SUMVARY OF THE | NVENTI ON Fast -curi ng

ied siloxane conpositions of this invention
general ly conprise; (1) an al koxy- or

Si | licone internediate, (2) at |east
SUkﬂﬂﬁ@s%§$ﬁé¥€i%gﬁgeéfﬁtgred|ent sel ected fromthe group

consi stidguRhe AAIRACELRAR douiokitionabs thixdheeitntgenerally

acryl at e- func%l onal ingredients, and m xtures thereof,

comprfs8) (lAnnepoxy- duskenpbiartiong pl@g@r@qlpter@gglate (2) at least one amine

reactive ingredient selected from the group consisting of acetoacetate- functional ingredients,
acrylate-functional ingredients, and mixtures thereof, (3) an epoxy-functional ingredient, (4)
a curing agent selected from the group consisting of amines, aminosilanes, ketimines,
aldimines and mixtures thereof, and (5) water. Other ingredients useful in forming fast-
curing modified siloxane compositions of this invention include silanes, organometallic

catalysts, solvents, pigments, fillers and modifying agents.



10

15

20

25

30

a curing agent selected fromthe group consisting of
am nes, aminosilanes, ketimnes, aldimnes and
woreoos081891 t her eof , and (5) water. O her ingredPEmNUS2005/032755
useful in formng fastcuring nodified siloxane
conpositions of this invention include silanes,
organonetal lic catal ysts, solvents, pignents, fillers
and nnmn%fabbg@ic&gﬂﬁécSingkmliamecbnhbineﬂfahédeactvgrtedd)mna $ully
are conbi ned and re ed to.forma full r
cured PEPIEEIRER ﬁ%cqmprﬁl%ﬁﬁﬁ\tysﬂirﬂﬁ-lgﬂ%PP SE?&%P?‘%H%%ES’““W& In the
event tﬂﬁltyeséélégl%@dqﬁnfflg SLHCEHM inDtddiGlt W £ adefbab&ifteBMBRonhRbrddiait, the
Sel'ected amne reactive ingredient is an
resultiracetly acesdinked cremicasabciurgwabieenprisetanenpaing apoxy polysiloxane.

fully cross-Ilinked chem cal T uct o '
s i G R S TR R
the resSIBhE FIBFHCRR- Dk & RGi4E sthrit@ir diif RbmipSis@n acrylate epoxy

acryl at'e-functional ingredient, the resulting fully

polysiloxa®s- | i nked chemi cal structure will conprise an

acryl at.e l.ysil f i f i .
e eol BGRB8 pEPedRl SrlEnd g dmpnca o
providPFRY-caend Astifled silogmerdinpositosd dpexidicelly fuvmokitéd torgovide 2

~ specifically fornulated to provi desired ful
desired g upAeloet e FoAiEB AT D AP oo o R g gy

compaﬁe{d{té%%n%érﬂ%nmgp%(f nggoﬁﬁ?élifgg?ée Yk ORA11E B Kuring modified

oxane CONpo ons. Spec [y, fast-curin
siloxan®@infpoetionk botimnevenigpaskd adyvastagé of thieselativan a¢®?er@tg¢t gate of

reactiona N nb SVTRERESPT R PR LGa1vCd T CUREL SR gompared to that
of the é&ﬁ/‘éhﬁéf&l 'eg%{ epio%ﬁe coM}RRitATRAYRE oh@eddish befwdehehe amine and

convention )0XYy sil oxane conpositions relying on
epoxy lirgedicnn. Fettwesng tiodifzadi siloxanrocoapeRifions gf dés iaNedion provide

Fast - curing .nodif.ied siloxane co |1 f '
o ORGSR PP L o
flexibitity, Rakine §O MRpRTSisBRcS UsdatltteshiliBd cqiayar dndecheascal resistance.
fl'exi bility,” hardness, inpact resistance,
weat herability, corrosion and chem cal resistance.

I NTI ON Fast-curin

DETA%QI#E%CW@F?J{”%& [ ollr%[?}(gf this inventi ongare

f Iork rredFmt-c@g}q@ hm):dfff@di silokite qongmsitives of thisingentiopkye faymed by

al koxy or silanol-functional silicone.inter i ate :
o P P b B BBl Sgtermotit

N . o : L=

wios G105 SRLER ABETL LBERR G ppsasak st e o
consistiag Y atetodcennt fonotidnal ngreticstastylaterdunptionalring: efligaisedid

R R LT OSSO (8 9o
organdrAdtaftRldaPiicth; RAD(YS BhGonal bl dn@inss, &Mlerstad niodifydnpguentss
A o

Fast-curing nodified siloxane conmpositions of this )
i nvent Fest-avaing bedpiieshdildaang ¢pmppsitions af Bs vention can be provided

in the %q\)l\r%i S %B}gcg-ggrtnpﬁ?ﬁ/%s err(f’,'e.gg'.,’ wﬁ\é}%{nethg i&&&ii&ﬂ%‘é%&ﬂ&éﬂ in two
separate containers that are combined and mixed together prior to application, or in certain
embodiments can be provided in the form of a single component in a single container. A
feature of these compositions is that, because of the particular selection of chemical
ingredients and/or the relative amounts of such ingredients used, they operate when combined

to provide a protective film coating having desired mechanical and chemical properties that

" are the same as or that exceed conventional époxy-polysiloxané coatings while doing so-



10

15

20

25

separate containers that are conbi ned and m xed
together prior to application, or in certain
wepwedssent s can be provided in the form of a BCTIUEM®05/032755
conmponent in a single container. A feature of these
conpositions is that, because of the particul ar
sel ection of chem cal ingredients and/or the relative
within 2Ty fedatedsdiying crguadimabserustedad tdngy o paring tempprafiTes.

conmbined to provjd rotective fil oal | '
Eampisoma e AERPAIIE oAb g STy R e o
provideteg]p(gl)féc?ﬂa‘i it s refured %gyi\ii% @Y eikitidfain an ambient temperature

ysi | xane coati ngs ile doing sowithin a
envirorgiedtiley, withthut ég red forgxternad heding ¢isyer a broad range

of curjin eratures, he . '

nodi f |Ae§d%§?S ?‘g‘??gh ZhectS% o%lgﬁhi Snis %ol s @g?%ﬁﬁgf\}az ﬁcﬁ(hg r%lcé rt' hea)_[
siloxanb Qgﬁgb%ﬁ@ﬁ’s biepRE@H@eling fihadniédtivnihtlbdna silmdanaingredient that

reduce

drying or cure tinme in an anbi ent ngger ture
is comlgined wheler resin imgredigntshsiactedeom dgignogp melydipgagrylic, polyester,
heat i devi ces.. As =) AL P inkt &Ghn
polyetieE e vy oriapart B RS et ijovet Teopmshiet
e . oy el St Chit o conbE pch ULl
flexibilgyhweathersbiity, sgrresip AR CheamedlredstPaes gtase B&o%]berwtls provided
.1 nel udi N | ibedPiRl DEBEN@Hail BEl6WNAIRR properties are
bySﬂo@%ﬁ%§g#gg?%é%ﬁgggdﬁﬁif%féée?H%reof to p?bvide a p_p
the res61@ poilgRelective aitenifdngredients ahe ngatiis ameunthel the erqdigg, and/or

having hybrid propertigs of i ct resistance,
the mappesyip Fhigh the Sesieh et gre eBbed t8§ét§ér¥d cheni cal
resi stance that are not otherw se provided by sil oxane
resin conpositions alone. As described in better
Silicomdh@imedielecow, such properties are the result of the
sel ect choi ce .of i naredi: S ] hat g Suseful
of t he{x}i{ F%}EF%WE? alkﬂ%? orrélﬁﬁél %&ﬂ@a’i %EIQ%? %ﬁ%gﬁg%’ usefl
silicons BhtBGh &latbH B Ridle EMf Sreaice ligatedito.eslokagpston eplysiBiNanevimying the
Internmedi ate Wth respect to the al koxy or
followsid farmoblaf uncti onal silicone intermediate, useful
silicone internmedi ates incJude, hut are not linmted
to, siloxanes or polysiloxpfgs hdving the foll ow ng
formul a: where each RL is selected fromthe group
consi sting of the hydroxy grloup and al kyl, aryl, and
al koxy groups having up to| about isi x carbon atons.
Each R2 is sel ected fﬂgnﬁlhﬂlgﬁ3 consi sting of
hydr ogen and al kyl and ary rougs having up to six
carbon atons. It is preferfed that RL and R2 conprise
groups having less than six,carbgn atons to facilitate
rapid hydrolysis of the silidone linternediate, which
reaction is driven by the volatility of the al coho
anal og product of the hydrolysis. Rl and R groups

e T o St SRR, ) P g o
alkox§d g}oﬁﬁaé g&%lﬁ%klﬁ\fw bk kixi datbopfat@as hE@hcRiglselactad frgm the graip
site n

be selected so that the silicone )
consisting of hydrogen and alkyl and aryl groups having up to six carbon atoms. It is

preferred that R; and R, comprise groups having less than six carbon atoms to facilitate rapid
hydrolysis of the silicone intermediate, which reaction is driven by the volatility of the

alcohol analog product of the hydrolysis. R and R, groups having greater than six carbon

__atoms tend to impair the hydrolysis of the silicone intermediate due to the relatively low



10

15

20

25

30

i nternmedi ate have an average nol ecul ar wei ght in the
range of from about 400 to about 10,000, and nore
wee@beswbl y in the range of from 800 to 2, 500.PCT/US2005/032755
Preferred silicone internediates include
al koxy-functional polysiloxanes, such as
met hoxy-functi onal polysil oxanes and include, but are
Volatllﬂ?bf ba ot dl @hot @ialdX-18 G /dbsiaetitheCn"383¢leted s Elmn/ﬂﬁmlmdmg
GE SR191, SY-550, and SY-231 fron1vac§§€ Iocatig
intermpgiptedigye B ererags @plsewlatveieht Bighe 118e Of Mowt Atoss 14} iggbout
es such as, but
10,000 Q{i& fh%?e _l/ &%9%@&&%@@%&4@5@@6018 & Ssam
and 6- Bﬁwredrsﬁlmmemtameshatd%astludmalkngy—rﬁmdntlbndcpolysﬂoxanes such

AL TN ST N e

3037 ftdR Mokv ebhhﬁgr@ KRY &1, 1Pk 80, 8nd FYA2PT BHEI WkNerilfeatdddn Adrian,
range of from about 10 to 30 pbwt, based on the total

Mich. igrefghed silicoheintonpdiiasiatag. 1n¢luqbe$1tan@hﬁmptlynqé ipetysilpxeges such as,

o] 8 ER LB EE SOTES BRTB00 b

2PaspWin SinodFRAGi bR IaRpositiens 4 BRIihiditloalcbiprise in the range of
referred silicone internediate is a phen I met hyl

from aﬁ’gmrﬁ)‘goyS O pateqnt 85 a‘yelgﬁ Kebesth §1h(:g@z Wm)e iatg, p%greferably in the
redjent th) r$

range (R EGHEI 1 L0 ARREREGA b IBF RS of RE'SRRENn.

particfl@ ypilefervddefast-diling nﬁﬁfﬁahﬁloﬁinmmnpmdmmfdhmmh@entmn comprises

in the %%:gg g% telrgp{/z{b%rl?g ty(gFe r ]Elgl}l)ret s?lgqrgixla %;Er? éd rart?cu?argl preferred
sﬂlcod@{g{eﬂﬁ&ﬁh‘é% ap rg@ Kbl }ﬂet fﬁﬂ&foﬂéb’ﬁfo&gﬁé’@jd% b74).

groups conta| up to six arbon atons, and where
Ri9is selected fromthe group consisting of hydrogen
X nd al kyl and aryl groups having up to six carbon
§ﬂ@5%£%$§33¥n an exanpl e enbodi ment, at |east one of the
gr oups wilEdedpiRt RXihe §i%(ifeﬁh$1‘é@i'éh§ shieblPalaneeinc Rt itlRe having the
and "n" is in the range of from11lto 5, and nay have an
generah¥@mage nol ecul ar weight in the range offromI50 to
600. The silane ingredient is an optional ingredient
that may be used in formng,fast-curing nodified
si | oxane conpositions of {this ijnvention, for exanple
where a conpat abl i zi ngg agesit 9 be heIpfuI When
used in this capacity, The lsil ne"acts as toassist in
conpat abl i zi ng the epoxy,| acet gacetate and/ or
acrylate, silicone i nt er medi®at e» and ami nosi | ane
ingredients into the remaining resin matrix. A
preferred silane is phenyl/nmethyl methoxy-silane that

whereifﬁg,&{/ﬁ lrhd R@meﬁﬁepem&ﬁﬂif geledted froRothe Gesupi dogsistieieef Hyldeogen and
ct nane 14. This sil [

f d
alcy, st loalloys kgD eyl HempR LB At hesiaryalpxyallyl

group§ gontalmng up to six carbon atoms, and where R is selected from the group

Q

consisting of hydrogen and alkyl and aryl groups having up to six carbon atoms. In an
example embodiment, at least one of the groups include oxy constituents for polymerization,
and "n" is in the range of from 1 to 5, and may have an average molecular weight in the range
of from 150 to 600.

The silane ingredient is an optional ingredient that may be used in forming

fast-curmg mod1ﬁed sﬂoxane composmons of th1s 1nvent1on for example where a

compatablizing agent would be helpful. When used in thls capa01ty, the sﬂane acts as to
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assist with conpatibilzation. Fast-curing nodified
si | oxane conpositions of this invention nay conprise
wapooso3mbout 10 percent by weight (pbwt) sil aneCT/US2005/032755
preferably in the range of fromabout 0.5 to 5 pbwt,
based on the total weight of the conposition. A
particularly preferred fast-curing nodified sil oxane
assist dmcrpmp;eitablizingxhe epiryy, acatemttiaemndampeiyidas, siliconk éntemmgiéate and
fr.om bout 0.85 to .2 pbwt si e
amincRgHURPETEt ARIDE R AL A B PTG G A A Ty methy]

methdx§SPRE thbPistal§ilAR, #6r &@apld, ¥on DGﬁ/@érﬁﬁfg unldbr ﬁl@@)r&ﬁlc’@ﬂame
acet oacet at efunctional ingredient. As used herein,

QPs- iﬁﬂmThmﬁehaoawarrafegeﬁ beeaupoih i mpreperi &k asiphenyl functlonahty to
ot ﬁﬁ3$to?€ ﬁg mean both substituted and
ass Wé SUPet ]tl '8 acet oacet ate-functional i ngr edi ent s.

Sui tab F@st&ﬁleﬂ'ng ag@liféEsifothed dodmRlsitiong b€ thieidtentidiCh g €omprise up
those selected fromthe group including

to aboxt &9 pereant dyeveightcpb wh-ilaeg, pgpé@rﬁgly in the range of from about 0.5 to 5
0 r

pbwit, 2%6 dooglgtg{: ﬁ}ttﬁ \&&Eﬁ?{ dqu'?e—‘:?l or%%qsgfr?r)ewre éépartlaulrehrl}é 1plrjerfeérsred fast-curing
modifiddedileRfine dmposiion oi(tla"s taestiat @nfiptives irothararnge@féoineabait 0.85 to

i ncl ude those having the general chem cal formula
2 pbwiks TOCOCH2COCH2] aR2i where R20 can be selected from

the group including acrylic, polyester, polyether, and

ur et hane pol yners or diluents, or any
AminbRéeaivg-Ihgredienonatetpadetae Fuidiiahali lngxedigabl e of bei ng

f unct |ized wi OCOCH2COCH?] .. "a" b
From 108 KPect B EE RO SahereHie hy BB A e S e e

functiéndl 3AROMeHO N Phdak MSrei, tiehA Y hddehAdBtateOf@b@dHal thofclidHiNis
atoms. The acetoacetate-functional ingredient is

undersiged i mean Hash ﬁulvﬁgltuta@ endugn-sipstiidfaceipacgtatefupaional mgredlents
st SR BRSPS VAR D RGOSR BBl ming
acetodcBites figetor dilbentsnicarebepoxfunctasd] ioligomsrse mvm‘éﬂamnﬁihcﬁonal
poxygoly5|loxane resin conpositions, thereby
polynferg iapdl puxtureg thergelsi red reduction in drying and cure
tine. Ayl t?&ﬂé GEd1QR el RRRLONY nfgg&ﬂ&ﬁé ddc%escﬁ(g eHRvineTRe general
I.e., atast-cure coatling esired in app I cations
chemisaiciormaslat hose where the coat ed substrate i s subjected

exposure Shor 1y GG OOBRACERRREA sui bl 0

wherP€ 2266 AL &ed HBRL theBalup qhéluﬁﬁé §c1§’ﬂg ﬁﬂlyél;fb'ﬁ\'}gﬁcﬁyétﬂé%' Mge

tri's acetoacetyl ated tr| nmet hyl ol propane
urethaghe pratyeners oedijieat e dr @1}bhbtdy¢xy2ﬁmt:mnal polszmep ﬂ@p mabib of being

functlémli é&\p&@ﬁ&@%{?&%ﬁ] wherqu'e e 1‘901}{010[ 1()!\I P%) Where Ry can he

hydrogen or can be a carbon-containing group having up to about 6 carbon atoms.

The acetoacetate-functional ingredient is useful in forming fast-curing
modified siloxane compositions of this invention because the speed of the amine/acetoacetate
reaction is much quicker than the speed of the amine/epoxy reaction in conventional epoxy-
polysiloxane resin compositions, thereby facilitating a desired reduction in drying and cure
time. A reduction in coating composition set up time, i.e., a fast-cure coating, is desired in
applications such as those where the coated substrate is subjected to handling, impact,

weather, corrosion, or chemical exposure shortly after being coated.
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diluent that is easily transacetiacetylated, e.g.,

transesterfed with tertiary butyl acetoacetate (TBAA)
wawdaok/ozdspi nati on of tertiary butanol, with  PCT/US2005/032755

tri butyl ammoni um acetate. The use of

acet oacet ate-functional oligonmers and

acetoacetate-functional diluents are desired for the

sane rsdsble aetoacktakbduactional dikiedtsiang obigomersaneladeicisd

ot o S SOTBRr 60 o, e 0o af£:(41% Lge. o
‘ . ; . . . .
propar%‘aﬁ)tl g[g%g{)&cggtcggﬁ&r%gﬂ?éd rf@og%&lﬁgl gl?%b? (P GY YRy h§diokly Functional

acet aval | , exanpl e, from Ki ng
diluent theltis tensibstraviadetinowylateGon pe trensssierfigddath terearp betyl agctoacetate

ame, K- Fl.ex. such as K-Flex XM 7301 I
rBA 85 Srtp slimiion b rs g P O B AR 0y ng
an acryhd tse JTALYB8ELAte-RRMBENBIgomErs and etbranetabfmdiahal
backbone. Preferred acetoacetate-functional acrylic . .
diluentsairg desitsdiforcthe game trasen netad RedyeeWhilgfoiag sapt are eeshyiscosity

vt 555 e SR AREET S PG SR o

functiSi afhdentd Bﬁ&bli%dlﬁerﬂﬁ agiktonadtelaS8A MB ahaibblCSsr SAplS Fiim
acet oacet at e-

unctional acrylic pol yner in n
King Jadustries oY oms@ilgﬁﬁmwtle@owﬁe%tha PrAdBR %l{gﬁﬁ% s K-Flex XM-
7301 under the product nane GPAcryl, e.g., GPAcryl 513,
"GPAcryl 550, GPAcryl 597, GPAcryl 613, GPAcryl 766;
and f r Soitddlphe@xoapétaruftiobthorh] pwmeﬁdaclad@thmdgaving en acrylic,

duct A h 441X0, _Th f .
polye o PR HPAPEUECHEE BB AT EFs PA7IE R Tl e Tppona

acryli® efARANdOHoed 2 RRRYR, forkldPleefrom Akzo Nobel of England under
acetoacetate-functional pol yners incl ude

the pradiet o@ne Senbixfsunle b Betaluxya0y &t 80; fomyGesryn Hiesh, ¢fCanada under

t hose avajlable, f | .
the proELRTH 6 S BHGE ChAet Lot i CFEh EHShl aPhgtic polymer
havind 89 eqlialgddidibiabf600}; harer@t GheadeBrl s uhderahée prodct name

pol yners descri bed above, any hydroxyl - functi anal
GP AP g500P Aseyli 11 3aRPASTYIb, GROFYEY LOP Al fin & Agri 166: and

nd the,li '
rom S04 0 b4 MIB! AP EENSIAE, MBI s s ACRs413D.
The u@@fﬁ@%’@b&&a‘tﬁdﬁndﬂﬁﬁaﬂ polimemniangddsasd faruhé sagnemedsdni reded above.
_siloxane coppositions of thjs inventjon anpl e

Suitabl aecueRoetei BRGI. BRI BEHAR BSOS r D GEERigaRelymers
i ' Sl ehd grb@hd nhBIGPEster,

such Jasﬁg&ﬁgdﬁ%aﬁg&g%t aég{tqjgggieﬁi%%%gf oacet@ﬂatlg- f unélt i onal e

for examippoGBEsters’¢$. , havi ng nono, or tri functionality,

di
(r: 23 u :Jreé%g ltié‘ggqc égef.lg}%](’?a Qegtg%- &%flaf;?oq%gr% d\els%%lb%ﬁ%bg\‘?e, any

hydrOQgIQﬁﬁ@t?&Ia?F@lyﬁféﬂ%i iPRhdryNe, GRIYehBN erdianeHasd andtHeqike, that can
the initial Cross-link density and potlife of the .
be comvtiiefl imgd as iat@ranstatetmstionalipolmertyatheFBBA, are pecoptablegfor use in

formigglg %a%ggl?rgﬁc’g rElrgXiﬁ%h Ssﬁoga%e compositions of this invention. Example acetoacetate-

functional urethane polymers include those that such as urethane diols and urethane triols that
are bonded to acetoacetate.

An acetoacetate-functional oligomer, e.g., having mono, di or tri functionality,
can be used in circumstances where reduced VOC may be required or desired. The degree of

acetoacetate-functionality can have an impact on both the initial cross-link density and pot
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desired in certain applications calling for reduced
cross-link density or inproved pot life. An
wae@sozset at e- f uncti onal pol yner can be used iPCT/US2005/032755
ci rcunst ances where reduced VOC is not a concern
and/ or where the degree of enam ne functionality in
the final filmis not of concern. Cenerally, the
life of the aeidi et Ploashectonieisivean Thesfar the vandf oligomers may also be

acet oacet at ef t I
sesed e s ons e B - ab b A P aepot e
gro u P- ARl LR AHE L AE g(%l QRfFERA B §i44a6h e @hstfiRby WhEre

in form ng conposi t1ons this invention can gener ate
reduced VOQ s netwebnadin endint wherkdhe dégrerdf anpmine fupetiqnaligy in the final

i s SRR O B kb
functlo‘ﬁbﬂhgltedfe% ah%hﬁlﬂe%hara!cférﬁ@d bRiafa gpitralcahstinst \nﬂiae@eCN

'owing is not desired, the equivalent weig fs

group. dfsing tooanmlowmaa@t@tefﬁln@ﬁql@hmlymr yﬁ?@r@mgﬁemposﬂmns of this
acetoacet gt e-f ctl r :

mvent 5t R SPGB Bl R A M i o

functm%éh%aﬁhﬁteﬁ@ﬁéﬁll@&:aﬁ% RBlloWihg oA thd fing wthén axposed to ultra v1olet
acet oacetate-functional oligonmer and

(UV)ra@l@tlQiacet ate-functional polyner can be used in these
circu ' r
i T FORESPRIGREN, SHEABESAGA A i, e ol
weight€ @il @edoa;ﬁ‘eﬁtp@ﬁinlcﬁmabﬁoohfmeet aind acelt cq&te@tfca‘dlwlﬁ}s@m s or
op: S &
a desired crossdetl ! density,. and
0§

diluenig ep@re Rl DARRFIIGOS fio IR oF 8??{501@%% H%%%@gg%p q‘% formation.

A blenll df%}i aé!:tB%f bl !ﬁﬁl%{&fnal 3% oS FURPALt A6 RN fuddtional polymer can be
ate-tunctional 1 ngredient, or a conbination of
used u&ﬁﬁtmmmmtamcemachmnah dpmqugu@]@ﬁ@tlca@.ﬁpnamme functionality, as well

oo SR B S RGDBl FRET gF AR BB, oS

density,hin@ A SXRAITREMaRIFROS LR AES, vifletsallghouting@n pllnlmtoveﬂ dtieg time.
acet oacet at e-f unct’i onal i ngredi.ent (ol igoner, {Puent

Alternamb’lnras sdsioysred Pelozin n pervtase-ABiciions 11@%?%‘11?%‘1@1@ epmpingtion of
acetoat AL fRct 't PRy 2h BadtSBEL-Fidchi g?%erﬁ Wah o be used to
ﬁ%aﬁ FRBgHOLRT 3% 1o

ane conpos ns o nventi on based
controPthetdesirédindle ratd ghénadding fenmdoposi t I on A particul arl y

? L |es elr ifsghé)q%gip %%{13'5 4 1glgg‘g :quthe g}éoqi élﬁ é)gwg]of %e ﬁqsig%cgﬁQe- nctional
1ngred:1]e%t 5051 é%b%ﬁ@hpﬁﬁlﬁ&%ﬁ tdn@'ﬂﬁéfefaBEﬁﬁ‘ih@ﬁhFe é6from about 5 to

e fdst-curing nodified siloxane
30 pbwD ﬁmmdtto form faft-duning noviBed sibrxapaporbpositinmewd this inygniéen based

on thegiahgoien aeo saerHest drriony TR Efeig Fdified sloxane

comp (1)f°cﬁ ifvedBoR €oibAR ih URChhgnéf frdrA Abest 71,5 phiwtGastoacetate-
orrre using an acrylate-functional ingredient in

functmlhadm@rememthe acet oacet at e- functi onal

As discussed below, the fast-curing modified siloxane compositions of this
invention can be formed using an acetoacetate-functional ingredient, can be formed using an
acetoacetate-functional ingredient in addition to an acrylate-functional ingredient, or can be
formed using an acrylate-functional ingredient in place of the acetoacetate-functional
ingredient depending on the particular end use application and final film coating properties

that are desired.



10

15

20

25

30

i ngredi ent depending on the particular end use
application and final filmcoating properties that are
waele®nnzd9Am ne Reactive | ngredient - PCT/US2005/032755

Acryl at e- Functi onal Ingredient Wth respect to am ne

reactive ingredient, it can be an acryl ate-functional

ingredient, it is understood that this ingredient can
AmindReddg @€ Iri ghedieldi- tA cpylatedFmictionnl Phaedienf t he

acet oacet ate-functi.onal ingredients di scussed . abaqve t

For m 1 WSRLIEHRFHE AT el STenRERb OB Ao Jictiohal
1ngred£elﬁlt Sft s%&&%ﬂo&%@ thafthi ﬁ),%%d €hil'pe LA ih 8lMYion to or in place of the

Tate-funct ona i'ngredient” i's understood to nean
acetoaba:mtb fSDIdJBiI’]IaI npeedicatxdlismunscdiabs vé touoed fast- -curing modified siloxane

acryl ate-functional edi e . . .
compaiticys 2F Bt GRSt TG PEH b MR PN rogtionsk ingssdigpt” s
undersfttgd?intbtrﬁ@ang:fo‘%’ry Rubsiietdddind hoaGhipdtahed b edté- @Lﬁ@ltloﬂ:ﬂ'ml%ﬁ&i%nts.

acrylate-functional oligoners, acrylate-functiona

Sultabmcyyiatesfunetr@ahmgmghee@ inpladegfose sleetedfrem the group including

ate f I ona r s Lo I

sery Bt e A e Fab RS Sl bR Bl M gmers. and
mixtured theeet, be sel ected fromthe group including acrylic,

pol yester, polyether, and urethane {)ol ynmers or

di | uenBuitablg aﬁﬁlﬁteh@dé?t&@?l mgrrdisrghinciudsityess ?‘a‘t’lﬁéf‘hq general

of being functionalized with [ OCOCHCH], where

Cheml&a@%ljgllalﬁ be from1 to 10, and where R2 can he hydrogen

or can be a car bBa{CQUGEIAHNR.gr oup having up to about

6 car bon at The acr f t
where ot 04 S GHTY IRAGOUR IO 5 QR EE B e Ter,

ulethaﬁg g&gﬁ%# &t}gltﬁﬁtst & 'h@f&ﬁﬂ%ﬁﬁﬁc‘tﬁﬁ%ﬁ#’&?m@hﬁﬁa’f Blcapdbl&of being

am ne/a rylaté reaction, while not as
functlcsxamwechmmr[@tCQﬁHC% valmre éb'ameth@a"m atte 1P canstwhsse Rpscan he

still |cker t han t he SP a

hydrog P P SR SRT G R "B S AP RNah et TS
ConMposiThé aR§latd-ReceMal ingtditdtad Ligulan dasiing thst-eakitey nodified
in drying and cure tinme. Suitable acrylate-functiona

siloxauk Peraprsitienscdl dhip gb’ﬁ@fﬂ@ basersgdbe redatinstshgtbriihe wﬁ@/amylate

st RS ot B RISDARLNERL A 1.5 il it

speed @f ﬂféra&‘mﬁ&/epom)é@cnml ipkowheadoydl @pexy-pelybibemyt i'Hstrt @jmposmons
tetraacrylate, ditripmethyl ol propane triacryl ate,

therebydefibiatipe gldgeiznd TEROR YT §’Eyéngff‘ FWe s et hoxyl at ed
trimet gﬁ{tﬁrﬁgg 4{ Ith gfé(gﬁ/%l ahent &ﬁf&l%ﬁlé@ﬁﬁéhﬂ% %rlmethylolpropane

ol i goner, pro ycery triacryl ate, and
triacry&zhte,rthptdpgzletneg]lyacﬁhmactlykatialchmomngycczlldra}md@te, ol i goner.

cyclo};?gneglitgtpq%gaoﬂ?cﬁggr ﬁ‘@ %{Elgé 10Pcaacryfateg ?)gerﬁagryﬁ]r‘tiold[etraacrylg‘te di-

trimethylolpropane triacrylate, neopentylglycol propoxylate diacrylate, ethoxylated

trimethalpropane triacrylate, urethane acrylate oligomer, propoxylated glyceryl triacrylate,
and aliphatic tetrafunctional polyester acrylate oligomer.

The use of acrylate-functional oligomers and diluents are desired for the same
reason noted above, while doing so at a reduced viscosity when compared to acrylate-
functional polymers. Preferred acrylate-functional diluents and oligomers include
trimethalolpropane triacrylate available, for example, by Cognis of Exton, Pa., under product
name Photomer 4006; neopentylglycol propoxylate diacrylate available, for example by

Cognis under product names Photomer 4126 and 4127; “éthoxylated trimethalproparie
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reason noted above, while doing so at a reduced
vi scosity when conpared to acryl atefuncti onal
woologhersst Preferred acrylate-functional di | uertBUSI005/032755

oligoners include trimethal ol propane triacrylate

avai |l abl e, for exanple, by Cognis of Exton, Pa., under

product nane Photoner 4006; neopentyl gl ycol
tnacry]lafefbﬁz@ilmﬂatfer dkaeply) Bt Cogvaid debpmduétaranexRinporeibyl 29; and

i s under_ product names Photoner 4126 an g

propoxet V@ﬁr@ldqn.aprw&t% ayghlablsator eXamplys B O%Q}%prgwéo Yeppame
Photorﬁ@%%@@he by Cogni s under product nanme Photoner 4129;

and "propoxyl ated gl yceryl triacrylate available, for

exanpl Suitable e@ogmnesfummd)aal mryders inaedrethPyeoltaying angaylic,

bl |
IO T e o -
includé&: %@Beﬁ&' ur%ﬁ#@ﬁﬁ@ryhﬁé eV BLbRIfARCkNihplee frbNCodr@@dder the product

mers I nc hatic urethane triacrylate

name Hmmrhatﬂo@B fliphatix arq@haae afrylaie wgluabb lmd%ﬂletpﬁ@%F WPhotomer

o593 QTR AR R SR He SRR s Khgloer 210
urethafd éto'i’ﬂ@fe‘ Fallisit NBnex e Mtnabertevéd dfaiten Bﬁl defider e product name
product name Photoner 6210; urethane acT¥Iate

CN968eaptabirglate BemdSeatepicaundar gin rsadcs pame SN Bk gpoxpepovolac

der -t he rod
et B BB OB I A B e
under ﬁl‘é bBicenihe ml\mataﬁlifﬁfonu@dgﬁs hiik&r m]na)phoductnmm Ribnstonie; 5432.

e bbb el oL T el el e

Phot ongg é@%e-fﬂ-{lﬁ1oﬂ§l%1ﬁgnﬂﬁ loYibaher, fe ? q{a'vﬁfgq{ioﬂp |y 6BtrB

are deS|re e sane reason noted above.
funcmmanw atuebé usct ih eiratmstahage mthersr redhded ORE, mas be reqhwl rflesired.

The dqgrqec Q,frﬁﬁ SQ?«FE Eil .fu %trclég g\lé%gl{)&)aﬁgg}?g%tﬁ%g 1n1t1a1 8ross-link density

and pd $i%d 6€8e n‘-lrd?@ﬁaﬁﬁfo%ﬁn@éon%ﬂsﬁio@t bt 0B @bd: bﬁlolﬁ@iﬂndﬂﬁn‘ﬁy also
an | npact on both the initial cross- |l nk density and

be desped id ¢a‘ra1roapnli¢euwana¥hnecforsﬁeﬂm@alrﬁéoS@drﬁ%&nﬂ%ﬁr improved pot life.
Theref qre, e f. ol |
cert ai na%‘laf H&; lﬁ)glal Cp%l)'(lggr'@¥ 1 he TRYA ﬁ%uﬁﬁtaﬂ@é’s’ Whde kdiuced

or reduced cross-|
VOC #6884 bynREn hitI610WBEke mtedanﬁl@ futticetiy mtthe ﬁnaicﬁlnmls aubt desired.

ol ymer can be used in_circunst
Unlik] Ssingen scabesoinmaip B MEI G B Shengopebindd Wit 81 it does

generad@z %§u19 Aahé é odh@ﬂ«%&?fee{r#erﬁ%n{e' drBnhid0thede oF 88lacr tﬁ;ﬁﬁ’xctional

an acet oace unctlon |ngred|ent t ha
1ngred¢é?ﬁﬁbéb‘31€bt\£brﬁﬂn a@naninaer cemsingefibusa hsq/oﬁa@qulrylaheffunﬁ@nal

roducti on of _an enam ne or
ingred; waatk@ e PUan corigred S PSR o P g o Hitest curing i
not ne@&ggﬁly vﬁ{é‘ﬁ'y dda 1n%r ﬁl‘d§d0é§ $8t @kplaf yellowing of the film when
acryl at unctl ona ngr edi ent may ge desired over an
exgmatﬁhﬂ&aehﬂm&lﬂunamammahckmgﬂedlent where a fastest

docs bt SHPEEIEls FEPRBPRGTSr “PHY P ALy e functionsl
ingredient (oligomer, diluent and/or polymer), and preferably in the range of from about 5 to
30 pbwt, is used to form fast-curing modified siloxane compositions of this invention based
on the total weight of the composition. A particularly preferred fast-curing modified siloxane
composition of this invention comprises in the range of from about 7 to 25 pbwt acrylate-
functional ingredient.

10
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exposed to ultra violet (UV) radiation is desired. In

an exanpl e enbodi nent, up to about 40 pbwt of the
wa@eoeoghzuset f unct i onal ingredient (oligomer, dilRenUs2005/032755

and/or polymer), and preferably in the range of from

about 5 to 30 pbwt, is used to formfast-curing

nodi fi ed sil oxane conpositions of this invention based

on t h@akeétdinghaodilfied silotane cmpmmbnsi ofithis Anysation exel m¢pa]ed

referred fast-curing nDdlf |t on ,of
using cRR{os Op /e iES ST EBHBI SESLGTH RREISIn 45T HF B bt pnel
1ngred1te 2@111@ bx\%ll LYbatied MaGhiOBAdach '89 ﬂﬁgé Bidbediait h&k el initially

ed si xane COﬁpOSItlonS of this 1nvention are
presenﬁdemaMnenS@ﬁng toraboutr4(bgttt, s is paderstood to account for the fact that

one ofggg(?t;\}q%gggeat ﬁafql{%‘% ? uqeﬁdp 8@? E{ h‘t?gnd/ fl?t tﬁ% %mme reactive

ingredfeft 1@%&&5@6@ "t'cmoé a ?ﬁanﬁ%gr Rbrddhes soripheacidy et Sukiay sodified
een initially presented in a manner of up to about 40

siloxanetnetmpositioss bEihimidernsion dn the everidhipia gosmbipptior efdhe agehpacetate-

e

these 1H§l@§1'éﬁﬁs Q@M no® chRed (HEPREAING presengidetioenforfeach deyiduallyg
fast-curing nodified siloxane conpositions of this
invention. In the event that a conbination of the

et 0ac ctional ingredient and
Epoxy: A ]E&Mthal i ngredi ent is used, the conbined
anmount Wafh refiesetoi thg epsliyefunstional ingmniuenemseblletepexy—ﬁmcuonal

ST R N TR A

1nclud§ ﬁ%é( sdieaed freglat#ne gﬁgﬁeﬂblﬁﬁlﬁlg eﬁé‘i}l Rbihe, PR uddfideil @naic resins,

gredients u formng fast-curing nodified
epoxy-ﬁuha‘]lmnlesﬂane’ﬁp esd toobigaténstthéreof. rRherpppyyrinstioneldngigdisat is used

selected fro roup incl.udin
A R —
increasthy @&@&101@5&% %@ﬁbd’l@&élﬁﬁl&et £iRrigebrtaifleécumstances reducing VOC.

epoxy-functional ingredient is used in form nﬁ
fast cSvigabho e dxiyaesiag ingkidn shase Apuag 1105 &hagong {p&EPOXY group per

mole, %ent sl Jégt%d tp %n&ltﬁrﬁfgg lﬁ)ilaﬂ@ %gﬁ@él 16 B R&r o e d

I'stance | rcust ances
Prefer616lUsioRY rd6Xs usSflil babﬂ)@(yemﬁmbﬂabmgrahem&dlmdqutdmﬁﬁr than solid,

have apePoukle Fab SOl WEMBERLARIORD (Do andBacke pRAEaiH'h e
range 8?’ ﬁln%azlboﬁpﬁfq 508" anfl %‘é@% ReEtitity ofp Toehierval| Doly&iRides which can

resrns use as epoxy-functioral 1ngredients are
be useldiin m&bremlhmemhmnars dlesmh,beﬁ avyd.aRakpox Bd83d§8ite dYagmer, in
ht of abqut 100

t
colump e 18t ABLyoRSE FHETRAnJBE B FROROANET LioorHo Bod Sakes i
1ncorﬂ3?a\€§d Jéﬁarfyt He¥drieeOThaRAky fe¥i. usEObateflox bélfsin whbine |'mcm@me1

use he present invention are described in
units Iﬁaing dudy oBe d8iBgnEIBoum Mayewsar, oily aswiall pertipn ofithesezan be tolerated

w1thowdvgtgg_'lgsa%ﬁg‘%yg ﬁle cfesured I?rgpertles 5t 8 E"hhloﬂ]rog&ct UaShlefiPbf different
monomer types can also be used.

Suitable epoxy resins include: Shell Epon 828 (bisphenol A-epichlorohydrin
epoxy resin) and/ or blends of this resin with difunctional epoxide reactive diluents such as
neopentylglycol diglycidylether, resorcinol diglycidylether and
cyclohexanedimethanoldiglycidylether; bisphenol F epoxy resins i.e}., Shell Epon DPL 862

(bisphenol F-epiclorohydrin epoxy resin); and epoxy phenol novolac tésins suchi as Epalloy " -

11
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i ncorporated herein by reference. The epoxy resin used
can al so contain sone nononer units having only one
W@006a8899r oup. However, only a small portion PET/URBEE032755
can be tolerated w thout adversely affecting the
desired properties of the final product. A blend of
di fferent nononer types can al so be used. Suitable
8250 (SplRR¥ _Ylofr/]elﬂﬁd ﬁﬁin;bj fohid¥C 15beed @rE()Ohnmﬁ)Hﬂl, ™o gls pﬁrglriiﬂa ]:EPNh} 139 from
- epi chl oro rin_epoxy. resin n or, ends. t.hi s.
Ciba Geigs) pAPENAa Pih DENGM A1 Frosp Diemeiebraisal | TEsar itk 5512t djgplay
e ' [ Gk : i te
good C@%P%?%%é%ﬁ% e%{ﬁtghlgqioﬂh%ﬁia‘m eBbt\PFesinG Mdé H@togenated |
cycloheysnlk dimothmed an thvhyrodydietieycoihyidergranted Bisphredl dh-type epoxide

; el > (b
TN AT ROl
bisphet?lgel\s/’él’—lﬁ %‘?l%?(ﬁi'}/ﬁﬁn%klﬁf‘y AsinfPahl oNdPERerieplax Hdswal Aexas; Santolink

romCVC [ocated’in Cherry H |, N J )
LSE-120 fiboh Mendemt lneaed in Spnigfiskd, 8disgy Eparid 7 DEferglohgyape dimethanol

. ) 3 ro w Chem cal . ,Th i ¥ i
s GO R PP TSP e AT PRR L oL Ash O B et
PY327 85th TSbd Gelgydscddmingganabed, Ny Ydrkx @paedbo®fihanitborgrbulene

di gl yci dyl ethers of hydrogenated Bjsphenol A-fype ol
locatedipdiemsiliar i Ao 13 na0n (oo Bl rOdHIR Felcaley Florida

and E}ﬁgﬁé&?gﬂqng MOt}éél%ufeqxgﬁ’t&gﬁw?\pﬁ,W k. Other suitable non-

onydrin epoxy resin rom Shell Chem cal in
aromatioBsdxgesil @achsde IHBRI7GRIand DIEFE736.20 from Monsant o
| ocated in Springfield

) ,. Mass; Epodil 757 (c¢ycl.ohexane
di met hAHEDIRRIKY 10€ﬁlr?éF>jSthfF6‘ w&bdﬁggy"k% ﬁg’rer fetictiGal
¢ ] VARG el YR 8pHyofuRYEHal
pdym{?érgb%& %qgfalﬂ&@% %@l%eg at ég%?%ﬁﬁg&}tqﬁ%rﬁ%)e%@l\lew or k;l,1 Et irez .
materi®5e. L epnxRtieerS Boutean oill oot lke. | Brefernail spexh-Binciignal acrylic resins

i Arofl i nt, 3.and 607 fro &) l,d, | '

inclucpiiss BB F D oo TG R DT RS P (Cappge neme

Setaluk QRALRGkeisPectBEAIN S¥RIXND03 ¥FEB (efdxiireqatiiateabiveight of
nonaronmati c epoxy resin include DER 732 and

R 73
appro:Suiatedip &)e post yrohuNopies warerdbe pradacksgiendCRn ﬂ%&é ACRS531XD.

gl ycidyl et her functiognal.: 4 Yeh @Yl for formi

net hac%ﬁ Flg{eg a%’@@\)e% ‘%@:g@,"%ﬁ%l Hrﬁé{se;tﬁsél, anél1 any c?r Ormmg'
compRRAH% of ﬂ’g§ trivent@dn. N8 pesferaddseposy dunctipakiibing edirSe pae begilable, for

oil or the like. Preferred epoxy-functiopal, acrylic
examptessiams S SPERIE e 3%, SMIAIEN LomeR Bk the PR Rms

. e ' u RELGERRMEPEL al ux and, nore
S1lque§€z§§ll 8??%%%#3?}}& @g?lgf)%ﬁﬁ%@& SS6%®(§ep(§ i de equi val ent )

wei ght Aafepapprasi comttel used 60the caoxy-funsHonl pressdienida certain
t he product, nane A such as ACR53 .| XD... As_n d :
situarigBOYBEIe e SR SRS OHERPNE PG ETY BRIk it SRBROR: ey rosns
compgiﬁﬁé(%ﬁ?&y%maﬁk NSycRialiptie rinPégSechAdary Auftiehalizee @poxy

epoxy-functional silane resin is one available, for
groupgxanpbeless reecti@Shasptct frms o epayciunciimalmgrgisat.

Conn eCtAInCeuptoxg-r%gr?crtiotna Gac 3;hocdrlé|§:11r:1 ch2BE used as the epoxy-functional
ingredient in those circumstances where an interpenetrating polymer network (IPN) is
desired. For example, epoxy-functional acrylic resins can form an IPN via reaction of the
epoxy functionality with curing agent provided in the form of an aminosilane.

An epoxy-functional silane can be used as the epoxy-functional ingredient in

circumstances calling for the formation of an adducted ingredient. For example, in certain

“formulations, where the curing agent is provided in the form of a secondary amine, such
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Silquest A-1 87 (a
gamma- gl yci doxypropyl tri met hoxysil ane). An epoxy resin
weanehozsased as t he epoxy-functional ingredi enPCT/HS2005/032755
certain situations where a desired degree of epoxy
reactivity is desired. For exanple, epoxy resins
functionalized cycloaliphatic rings

conpri sing epoxy-
Seconé@‘é/caé%a e9n bsihisd avlthzwmmfyn@mab@anﬁa;n drecagpic
r 0X
embo?ﬁrﬁ‘é‘nté {icﬂﬁg‘ne%llﬁﬁ ﬁfo L CsI %Baté%} 1rr1 g% ?%r?rrg é)r:q a lSléolecule that
is dlﬁmdnaiSnmhmaqpmmef(mﬂﬂk@ﬂ@lneb %ﬂ&ﬂdt@@élsd) ﬁll’ICh@ﬁﬁlZed asa

I rcu ta re an interpenetrati ol
trimethoxy sil nqb;qe( | ﬁaﬁbm\lgg ehlcd e n%f P@l)yﬁ?f’ﬁ;l c@ngpn%mgya central nitrogen atom

having R cfa%%tlinﬁ Qé’és eRfehii nig(ihérgﬁblﬁstPgtaegc H{ Lﬂd@% ey éhdt structure,
reaction of the epoxy functiona curing ag
and inplglmgle tthlrdlcaﬂbm linhaga: eitelarhngthel’ﬂfsorh dne incAndes trlalkoxyfunctlonahty

_f ' b d the . o .
B B S SR e e e
in theffofm bhen ExRfuh&bhr@f sikfe aggé%%t%dpdl%&elgis%n[ha%d:ﬂ&[ center (120

exanple, in"certain fornul ations ere the
degreggyaaund Nitprasn), dedi provides cbxmlbmedfpr@pmwmfdbaglyfuanmmmy but

econdar be add cted wi,th an

excepg’lé%(l?y lfo v01§c %ﬁncggpgﬁnl“hel shar wgﬁp&em88¥wme Of Ak €POXy-
functiaggluedinr esul ting fromthis conbi nati on can be in the

formof a nolecule that is difunctional in primary

anmi ne (Bgn sxampeembpaigyent.dntharage pifremsbout 1 to 50 pbwt of the
epoxyg %g%%@%ééﬁ%}t%gmréﬁém qu’ﬁé{ 1231 e%@?rom-rﬁolo%tb % §w¥ is used
to formi fhstagemgaﬁamﬁdfcbsﬂomgneacmmsﬁmhb @ﬂth, ﬁhk’aﬂﬁﬁl lﬁa&édﬂﬁﬁjth&gotal

refromthat each,i ncL}fde a ketimne end structure,

..t
Welghaﬁgther?errwaﬁlﬂan I larky B ferier irsyeriag madifiqdgpiloxane
t
co T i op PGB HES ARyt RO ¥ ploptspoxy
functiepadxygrediaet i onal ingredient is provided in the form of
an epoxy-functional silane. Such star polyner has a
triagonal center (120 degrees around Nitrogen), and
Curin@A@¢hdes conbi ned pr opert| es of high functionality but
exceptionally | ow viscosity and VOC. The star pol yner
can be Véith ©spso) tosihe gRang ageah ssisaldy turieg agemed useBs ifor. preparing

o EAAPRLA ORI NG S AR e o e

group piiciding binyneis achin®silapBy ketinides Calliakiaes, ard fr@xtdfes Bipéof. IThe
used to formfast-curing nodi fied sil oxane
curingcagRlis Usshivs therpurpess of ieashng wifhiihe ecstensetpirelunetienal ingredient
r
and/ oﬁ’&'r?ti'ttgufrﬁflcﬁ%&ﬁlo R:?jllt tu:p?g )%glﬁgﬂlgggﬁ 81"111?5{‘ the Qx;lger%(ﬁleﬁtg %or the
purposenafefnting an@nmmmeesﬁucnuret Menangteetoﬁcef[zftemuﬁi&onzil ibgrediedtis used)

epox ti,onal redle t. ng Agent
in the Pachuru?g m% dift eﬁ siloxane co %osmon that contrliaut%s to the desired properties of

impact resistance, flexibility, weatherability, corrosion and chemical resistance. The curing
agent also reacts with any epoxy-functional ingredient.

Suitable amines useful for forming fast-curing modified siloxane compositions
of this invention include amines and polyamines, aliphatic amine adducts, polyamidoamines,
cycloaliphatic amines and polyamines, and cycloaliphatic amine adducts, and aromatic
amines. Suitable polyamines include those described in U.S. Patent No. 3,668,183, which is

incorporated herein by reference:” Preferred amine curing agents include prithary amines,
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Wth respect to the curing agent, suitable curing
agents useful for preparing fast-curing nodified
W@ pdoexausel conposi tions of this invention incl uPEr/Ukme®032755
selected fromthe group including am nes,
am nosi | anes, ketim nes, aldimnes, and m xtures
thereof. The curing agent is used for the purpose of
cycloaliphaiid digmwies Nisdpieraretionines, ahé ofhensédoadaly anmgesesick ag those
...and/or acryl ate-functjonal. ingredient, on
availafgriby REATRIF Bomair Prordugts o ANGRO e Bes ingds 05 prodigimamse
Ancanfhe b0E TG sg&'ﬁ&fﬂ | ﬂﬁc%’ﬁiﬁk’ oL 5 &r dnMIRAtRhn of Houston Texas, under
acet oacetate-tunctional ingr eqﬁ ent i1s used) in the
the prédast naoe KAg-390da féaetivepdlpxtberaliamineysintlippimarh amines such as those
Lcontributes to the, desired properti.es of inpact.
availaig it SifpBTap oy PRGOS BB #i7: B SGSISA
JeffanfRE U@ (pdl §SyptHEeRedidend) ¥ TeTthn@igeM08h.SO reacts with
any epoxy-tunctional i ne%ffgl ent. Suitabl e am nes
I

usef ul Stitabl¢ amiriosidprica ss frgmyeeifasi-ewfing mesifigé siloxane

C osi-t.i.ons of this.linv I Hyle 1 nes and
Compoﬁg@’ﬁr?if ﬂgg}nvgpﬁl%lg{: li%ge g\hr%%giéé‘gg%lt%tée ng%%)l y %Fadoam nes,

cycl oal i phati c am nes and pol yam nes, and

cycl oal i phati c am ne adducts, and aromatic am nes.

Sui t abl e pol yam nes i nEl-ude t {443 described in U S.

Patent No. 3,668,183, which is incorporated herein by

reference. Preferred am ne curing agents include
wheref¥ iSTA(YNBYY and syleyeldas aphadgec ofifram Inesg, eactoRhoa difenctional

diam nes, and ot her secondary am nes. such.as, t hose,.
organig A FARMEP P SSRGS DOR e SraiTice of gt alST alkytaryl,

> Byl rHMNGE! at DEhBGEUET vAARBIADEAR N ehoddtdle. Each X

kxR Rt he shsy ¥

y, Ancam ne 2457; from Huntsman of
can beHbe s¢roe off éittesentumdes limfted por diiyl hydraneallkly alkoryalleyl and

ti | yeth di i . d : ) h
nyaro i R Pa g BT AT Rt Baa bR uct
name JefdrantammBelanePirelRREBitfakEadt| imitslibf aminoethi#00

~ (pol goxypr opyl enedi am ne) to Jeffam ne D2000, Suitable
aminogranyb ridthoresilanser-phemdrmmeprapnlyirimehoxistangg trpethpxsd ylpropyl

o BRSSP e R T3

phenyHrtthERhoan€llanBET mine etliyd 3aaminhopregglr trxf2 éthprhekokysiléne, n-

. each R.is a difunctional organjc radjcal independentl
aminob Y ¥ UBONTPEY S GRSH I GHETO R Pt AR OXS PR Shark,

L A B b s S
aminophepysaetiey dimedhd:ysilanet N-twted (ansinbéthy)-gdmnm-al kyl
amine O Y UL a8 DY R Bl O M s, nd
N-betgge_ﬁﬁﬁbéﬁ91)g§;?ﬂaih&1m§oﬂyﬁ@tﬁw@imeﬂwxym@e.n ot limted

am noe am nopropyl triethoxysilane, )
n- phenjhamanufacopsts and prasiubioseyasds|ofsemne aminosilanes useful in the

present ihveahng K ideY 7862 Y6011, X1-6100, and X16150 manufactured by Dow
Corning; Silquest A1100, A1101, A1102, A1108, A1110, A1120, A1126, A1130, A1387,
Y9632, A1637, A-2120 and A2639, and CoatOSil 2810 manufactured by GE; ED117
manufactured by Wacker; Dynasylan AMMO, AMEO-P, AMEO-T, DAMO, TRIAMO,
1122, 1126, 1146, 1189, 1204, 1411 and 1505 all manufactured by Degussa; and KBE-602,
KBE-603 and KBE-903 manufactured by Shin-Etsu. Preferred aminosilanes are difunctional
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di ethyl ene triam ne, 3-(3-anmi nophenoxy) propyl
trimethoxy silane, amno ethyl am no methyl phenyl

wao eooaestsoxy sil ane, 2 amino ethyl 3 am nopr opyPCT/U81085/@32755
et hyl hexoxysilane, nami nohexyl ami nopropyl
trimethoxysilane, trisamn nopropyl trisnethoxy ethoxy
si | ane, gamma- am nopropyl tri met hoxysil ane

and anSRSPFGp AR Silytke! Pagicaly Jirbfared aminosilanes are GE’s A1110 and
gammaam nopr opynet hyl di met hoxysi | ane,

A1120N- pet a- (am noet hyl ) - gammaani nopr opyl t ri net hoxysi | ane,

g*nget A i AMNBLINS or IRTER R TGP B kdihg Bishexyis hofigied
siloxari‘d-daﬁtp;aliﬁi(dam nf)’feﬁsi‘ﬁylk/&ntgmnndu@aﬂmsmwkﬁgim@bh {Hedieasion@{ ys jamine
.. .ane. d
with i 8P o OGRS PRy SRt R OB Rl ifgimives

such agﬁgg@desgﬁ é'q thu Xl P@t@%o @%%8)(1' Bl @e%ﬁ@&ké’tﬁhﬁfeﬁ ﬁlch)delmwe
rni ng quest All , 102, A

avallab‘!ilfﬂzﬂexahitpldﬁmm Alir R@GpctAmncieathe mgw naNgEds7 (ﬁMwhsobutyl

ketoneéggtmm gfn cg ﬁéfﬁ}@fg andeé? Byﬁﬁ%gx;ﬁ%ﬁﬂlk : Yer the

produc{t\?ﬁ% 5204 (tithet DUt l@eﬂﬂ@keﬁﬂ-ﬁ& oﬂé@ﬁorohkﬁﬁamﬁ&ﬁ %nd from
4, 1411 and 1505 all nmanufactured Degussa and
Asahi Esacasmier RRED1e08:t anaeKBH-3R Pk %%KB@Y

(ketlmg}quqpéitr?ﬂlggﬁ s[}g:%n‘? eheHLang %r@éﬁec%lﬁﬂﬂﬁ% i RMRes a

dialdirBite W@obﬁbx@hb dhepnepyd thei is neditubiey $or example, from Huls of Germany

am nbpropyl tri net hoxysi | aneand
Lmderﬂmm@c&%pvnﬁﬁ éPhoxysi | ane. Particularly preferred

am nos'ﬁl 2 O?Flgc %a%nﬂha@ége@&gd% fokAPng fagi-&udlgenodified

ketimn useful for form ng fast-curing
s1loxa1IIﬂJ¢iJnf1pctsct1cmls Iocﬁxkammvemmmowﬂl depand gn themastnt dhipe Q)frﬂpphbatlon and

type ofp Bt BEIETELROVILE Bedafonrar adatedhe MR Roxae
compdéﬁﬁJnE deufi hﬁ/‘éhﬂf@rﬂ@.ﬁ R Bhshdma B@EbBHESH 6BmbfeaBen one type of
escribed in U S. Patent No. 3,668,1 83 . Preferred

cullngI@BmmHmsxampleu@lprlmﬁsf@dé?féﬁqim arpige cax Berpsed, Incppgypction

with ap &PH%CE d{lile(f: ;%g%ﬁlﬁsﬁe{ll}{ Eg o{f}gld %ﬁ{l Iom%ﬁgtm%éisinmes can be used to

flexibiliiz8 tydueanBlerjagkd geehid/ok RO &aYe theabwhaxerikussof tke cmanye

under the product name LS2965 (di ne |.i sohu t one
materilst iSerorslant anEspRet bheseditaad ep%iié{og11 ARG ERRS highly

reactn}('lekpn@d Iplg tﬁg%{?lt Pcﬁ?ﬁgtsa c:fg’s'éda & aryk ﬁ'-:po%]rg can formed by

°opy xysi [ anes) from Shi ne.
adductifieh eédoadargl ahhine nethi ancelpuxiye silame e ah dponyaRingfionad m@hn rone

diam ne one that is bl e far exanple Hul s

R P RS e M B R
comp&slﬂtﬁdérgg)f 351? vehtid beSuseheridact wih haheHcBetd, aglytdd! ahd gpoxy

oxane conpositions of this i nvention wil
functickegtien th formtIRN ghanctires. | Aminey ped kétinaipps hessttp aepachyith epoxy-
functional silanes to form IPN structures.
Ketimines or aldimines are useful for forming fast-curing modified siloxane

compositions of this invention when it is desired to reduce raw material costs and/or improve
the composition pot life. If desired, aminosilane can be hybridized with a ketimine or

aldimine to increase pot life and/or to reduce raw material costs.

In an example embodiment, in the range of from about 1 to 30 pbwt of the

" curing agent, and preferably in the range of from about 2 to 25 pbwt, isused to form fast- ~
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type of other ingredients that will be used. For
exanpl e, fast-curing nodified siloxane conpositions of
W@ hios/03x8vent i on can be fornmed using a conbi nat PONUST005/032755

nore than one type of curing agent. For exanple, a
primary and/or secondary am ne can be used in
conjunction with an am nosil ane. Additionally,

curing RRMRIINEHx ¥ dd@roditiehs 6N@ls iatéivs bassl drethe setel weight of the
flexibilize the curative packagegfnqnd/_or al so reduce

compositien.r Awarfiguar]yaprefesese fost-curiag mpdifisdalopgegopposition of this

) .Secondary .ani C BPOXNt Tt derstood
mvem]f)ﬁ ﬁ%@?%%eéllﬁ% r}an (?%]fr&g raphglg[%htﬁ)gﬁﬁ%%gg%??v%éﬁppl ;?rlér; ,ers 00
that on8 ofmord Hiths hbsvepddsybsd @sindiagedto sadbaired depefidingerathe

~ polymer_ can fornmed by adducti.ng a ondary anmine wt
particulg AEpERyRERPS R ToHk B e SBRPOR BB PN Sogey Rropertes fbr e

£ OB iR & f B clirdsd ageHf hi9ed being within the
resultff ORI OGRS o OO B oLl 12 beine
above-hieaafiskranpey react with acetoacetate, acrylate, and

epoxy functionality to formIPN structures. Am nes and

ketimnes need to react with epoxyfunctional silanes
Organ&ﬁet%&"é'@a!tﬁ%itﬁ ructures. Ketimines or aldimnes are

user u or formng fast-curing nodified siloxane _.

conposWithamspeottotthé erceneraeipilissatahish spitable ogganspelgllicpatalysts

r ce raw material costs I V, rom
e ws S SERE B MR s SOy B S5 PERAE Eompei,
protectdfilntl &6k \WvEPa Bros@ tdnipdr@u raageli Im ceetainaise applEasenypadling for

life and/or to reduce raw nmaterial costs. |Ln_ an
ambiertytempeiatuenpudiof e comnestion, ths pgangmetal i ratal i s alsg gseby for

. hbwt gf ' . biditibss. Ble

pmVld@}g T %Fﬁageoocﬁl? él%{t%gdtgg p%)rr\}\?lgﬁld[g glfggﬁ?gﬁr%é glr)ir?ndlglglg c%?fﬂng
catalysi®Hicfide ghask haxiapehe gampod fdrimas of this i nvention based

on the total weight of the conposition. A particularly

preferred fast-curing nodi fRsed si | oxane conposi tion of

this invention conprises in|the range of from about 5

to 18 pbwt curing agentR, +iSni-s Runder st ood that one or

nore of the above-descriﬁbed| curing agents can be used

dependi ng on the particul argdesired method for making

the composition, and the desired properties for the

resulting cured filmcoating, with the total anount of

such curing agent used being within th
wheredamd Recemedchiselécied dipan thorzjeinsrRmsiEipg ef eyl prybrangyaflpxy groups

. respect to th hC I

naving 5§ B D SAREIHERIRL, RPAREREERIch AL e some
group$ B RN&1d R oefrehathe pgotph@nsistingof inatganicfatdrhesuch as halogens,

conposition into a prot e<ft've fil.m cagat iln Veraa. .
sulphusros g8y gesmBremply eatalysts énclyds oEganoLp e %\%’ﬁ?‘iaé Jifudd
dilaur§@! &ibﬁ]t?% fig Hia@%‘%{e,ea{gah&m%&t UL Brfitt &l GHaidietallic catalyst is dibutyl

conposriion, e’ org I

anonetal lic catalyst is also
tin dilusefeul for
Tn an example embodiment, up to about 10 pbwt of the organometallic
catalyst, and preferably in the range of from about 0.02 to 5 pbwt, is used to form fast-curing
modified siloxane compositions of this invention based on the total weight of the

composition. A particularly preferred fast-curing modified siloxane composition of this

invention comprises in the range of from about 0.08 to 2 pbwt organometallic catalyst.
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provi ding accel erated cure rates at such anbi ent
tenperature cure conditions. Suitable catal ysts
w0 p@bsik89t hose having the general fornula R6 -BUI/USRE5/032755
where R5 and R6 are each selected fromthe group
consi sting of alkyl, aryl, and al koxy groups having up
to el even carbon atons, and where R7 and R8 are each
Other Beir@ti¢redd from t he sane groups as R5 and R6, or from

th i Sti foi [ . . .
nal ogenor eS8 Pivanessy can e ek PRt SRR e ES Rirons
compoglftgﬁ? )9”}“ {His ERERIONEHSHS Yalh RS oflidkiHiihally feddéihg Weaiesence of

tin diacetate, organotitanates. A preferred
excessovajan forekamplec derangdtygsss of $ordiing thel fagtionrigg mgiifigdesilogpne

an. exanpl e enbodi nent, .up to-about f
compefgiiaier axer et aryse i THREPRPER § W flor iieppumwanted
hydrol?ﬁis for g sahout iferBdie, Shdflihe ot thewntidg bgerft difprovided in the form
ast-curing nodified siloxane conpositions of '

DL . : ! ) tnls
of an ampinesitanerpriase suchringiedientstbeingxpgrd tomqiptare and, fhieby

Q Sipt i [t . . J .
conFBF i 81 PATEATALRE i RS HUSA LS i e
while 8RTR6AEEE dnrthé Helf erigaead shelftifabout 0.08 to 2 pbwt

organonetal lic catal yst. O her | ngredients Mi st .
scavengeflempispee é"s@éénglﬁ}g R .1$rg§%ncb}#itﬁtbse,§h€1} ‘%ir %(]flum _
compc?dnldg ﬁﬁ@@a?@[ﬂi@ﬁjﬂd é)rﬁlsc[ jurhth&tal eﬂK@;ﬂHéSQEkeftQtrraiEJﬁO]?yltitanate, tetra

purpose of intentionally reducing the presence o
n butybxtansis—siahes, QH—@?l%xmyiﬂi]ane A TIngandtaagassc atkoxyn p(pmp@mds like

e S SR, L VSR TB R P
preferf¥d MEEHAINcalhoR Y @Bttt o tﬁéﬂhﬁlo@ﬂmfcﬁ*ﬁlaﬁé dviaflghle, for example, from

Internediate, the silane or the curing agent (if
Bayerpndei the draducttdanefasiditivgfOBn ani nosi | ane) prior to such

i ngredients bein xpase LStLHr :
cont ot Phgtiie o BEREF whdp AT B R rhrlEfeBRYn the range
of froR&heien. 218 Py 6f thesn@isturd ftavergsecarcheused whidre faktecuring

_product is on the shelf to increase she|]f life. .
modifgdisilagans oemipesitipes QcBIAYTIIGN AP BtTErRGTPRIMGR! 1B gange of

from Oc'g I%c;llz ?rgnwierre tgxls ﬁgqlﬁg%‘%ggi@léfiéa%eoe%%ﬁeé S540: Ao weight of the

C _ e tetral sopropyltitanate,
compdstfisgra n butyl titanate-silanes, QP-5314, vinylsilane

t( /rA\IlZéI. %1;[;} %chqi'(g“; %?[H!ﬁgjé)?sltﬁ%é @q%gg%)rgg 1%1?]"1?%%62116ents useful in forming fast-
curinggx.?e 'tﬁ'ée)é%&faﬁg %Qﬁpoéiﬁoﬁbﬁﬁ_ﬁ%&ti@ﬂhﬁ:ﬂid@%&r, olvents, plasticizers,

erre nol st ure scavengl ng |1 ngr edi ent | S .
extenders, dilleyd andidobf igraerss, dydidcathos resimmodifienpland varigtypes of

s G B bt S S e A asives
thixatRpe§ efliierd sndthelikange

Water is an important ingredient of the present invention and should be

present in an amount sufficient to hydrolyze the silicone intermediate, the silane and any
curing agent in the form of an aminosilane, to ready these ingredients for subsequent
condensation. Additionally, the presence of water operates to unblock any curing agent
present in the form of a ketimine and/or aldimine, i.e., to expose the amine functionality for
subsequent cross linking with the acetoacetate-functional and/or acrylate-functional

ingredient via nucleophillic attack and/or for reaction with the epoxy functional ingredient.
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of fromabout 0.25 to 5 pbw, of the noisture
scavenger can be used to formfast-curing nodified
W@ pdoexausel conpositions of this invention. |n aPCT/US2005/032755
preferred enbodi nent, in the range of fromO0.5 to 2
pbwt of the noisture scavenger can be used based on
the total weight of the conposition. In addition to
t he mMB&lauseths eavengef the amier rebctreddgrediest (wﬁehuh thenform of an
form ng fastcuring nodified. siloxane co 05|t|
acetoaqetts TMIORRIBECIFED T 1 CBHNE agANG gprates Sy ‘zVéPeE this
water o&?é{‘eﬁ&dt%r §u§ef fulth&r @dﬁﬁgslg 8 @k sRicenR® Hﬁ@rmeﬁiﬁ@é Q24 RAB, and any
l'ers, arious types of additives such
curing ageﬂﬂ\m tteafbithiof en sminpisfarenes well 6§ ngerafgetq wnbledkanyameing agent

el d
provid YEheeee Lo b A ERE R oL GAEfR) s Pt o
autoca’ra fcnbl PP fthRUbA o PRI R %0 hg hibdafedaonae composition, which
cient to hydrolyze the silicone internediate, the
aids msirivmgatha mehctioy tecenmplgtienyert reflvcediandust od tne.an
am nosi) ane, to.re
condenb F8HCes REFAIT %a%P? ?r%mt Eﬂ e (gt?dél 2% trﬁ‘?:%gno gtseld%% Bt Rspheric

hum1dﬁ? efrdtv@siel eddRbinasile 02 Myore of th&gn@@&llahts pueis&nthe ipignhdne or additive
formof a ketimne and/or aldinne e., tao ex

ingredients. aiiigemray ﬂ@@taﬁ@@daqh}rtn,% the formapee aﬁ@ﬁtcoeﬂoeé%lov Ffﬁ%Cﬁ’gﬂat@ eure
depen(g‘%g op(&ﬂ}%e ep Ona?én%htfdﬁ@ C{ L OB R e of the composition in arid

I'ngr edi ht via nucleophillic
envirofinkAe kvirné éL&é tefk@ﬁ plaeaat dnoisiemd teinpetasure padytidnsnct i on aI

i ngr edi ent Because th reacti on of thte am ne_ react
i ngr edfﬁ-tcul(l%qu} i tS gx:fngrws ns of this invention may comprlse a

sufﬁm@l‘fteatn?c?c&lﬂ)ﬂvg‘fef %Efll%@hnlﬂe&ﬁﬁ? b?ﬁﬁ}) cMn"gfthﬁtq)r@ééht ghe form of

gent operates to generate wa hi s wat er oper ates
a ketlrtxme mumﬁnfn@rfbhm’osdmyldnmry@ linkarfg, lah@/ osta hiysoplgze any alkoxy

I al il.a and
gy B S S B Pl Sy B8l b e
form AN a6HhdIEnAIRMardeVIfdRGoluRel Watef OfcBRdihg an kpfintinEn@mt is
al dimne. Thus, such generated water pronote

undesizattlo aacgewss:ww eant Callpe AhendesierhegeEee foth‘Fféyﬂ? polycondensation
before; Lﬁgéf Srgpt %lnf ' %ﬁcn’cig p? 2 aﬁ?et | ofrglérht@% A€ theBiufiice gloss

ac I'n a reduced
oftheﬁﬂ@ﬂﬁ%u&ﬁfﬂmr@atﬂg]e sour ces of vvater can be froma
reacti on between ingredie

ind wnOBEag; BB S ey s B R Bl 2nd
applic tlrlc? R elddfiof Ly Huigdditdr ¥&irh bsﬂb&‘«%a 1ev&fih g andrary
Do st R R TRy s

uri tion of e CO”DOSltlon to
appeaﬁtﬁﬁ@iwﬁélaﬂ& dottrp!esﬂilep énafiphigd by brrisd, palet, ot slaadard @ireand airless spray

condi_ti on th f h
TP T R ANTNT  —
glycolE SHR RLANY. ©reRpda Bfg&ﬁﬁ sobRst uéé!ﬁﬂ'ﬂ?ﬂfo@fﬁﬁigf fagcbusink exatified

npositions of this invention nay conprise a

sﬂoxaaummpommnsaufmmum@ntmmtudte@-btmqh xyéfen@, antbmedrxygyopanol. Up
to abou‘[] ¥s pgvrv{ Orgatd %cr)]ltvegtrcea% %e fussd! t% Jic cmqltxg modified siloxane

compositions of this invention.

Pigments and/or fillers may be used in forming fast-curing modified siloxane
composition of this invention. Suitable pigments may be selected from organic and inorganic
color pigments which may include titanium dioxide, carbon black, lampblack, zinc oxide,

natural and synthetic red, yellow, brown and black iron oxides, toluidine and benzidine

yellow, phthalocyanine blue and green, and carbazole violet, and extender pigments including ~—
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a ketimne or aldinmne for subsequent cross |inking,
and/ or to hydrolyze any al koxy functionality in the
w@Rdosomsel | nt er medi ate, silane ingredi ent, andPCT/URI995/032755
agent provided in the formof an an1n05|lane
Regardl ess of its source, water exceeding an optimum
amount i s undesirable since excess water can cause an
grounduidesystaling sitegdagfmhytinme] yhitesiot yiticateanbdthnailicetf e,

use of the conposition (red
micacegpeiren eXids, %ﬁg@éafwa@g%lg‘éggvngfo% i ﬂ}éd a8 Biicate,

unfl f%ll zyf CHrgdfd | m coati ng. Organl c solvents can be
£yps Jg £ ages fed to i mprove atom zation and

appl i CHtel amowit bl peineat ﬁrasisaisecttosfprrayhee@mmﬁwm ip pndegstood to

vary, dgBROGRE 1 B TR P RO BB AR RET DT BY 2P iR Ao

compo@l'tl'b??{&]esﬁjeal ﬁllstfesﬁ&f Ryt %Gﬁhé’ﬁi%ﬂfﬁedEﬂ@f@iefbo&@iowﬁﬁh§of this

tor this purpose include esters, ethers,
inventiah cahilchydekept torbeyt ) Yvdimements based op ke tofd sycaght of the
organi ¢ sol vent useful for formng fast-curing
conmoﬁ@gpfled si | oxane conpositions of this invention

i ncl udgynen DUk aBghed tPfét'c@ﬂx?osﬁBﬁ% sfahiaxyapriopaxidbit rédistiree to
about 25 pbwt organic so

vent can be _used_ to for
high tehamatws,u signety duﬂd@maﬂw%&aﬁgwﬁﬁbg gy ‘@H?%‘Fe‘f hﬁ?mples of
fillers Loy EiEs B eatgr 1Q{aﬁceaﬂ /b Lrytef ({) R shitdte P it 8fcddRous iron
POV RGBT i G

xane conposition of
oxide, altinSiniMVRiKe] glﬁss f&lﬂel aﬁhEspstge‘tEmks amelthdBkes eBp @ tpeapef palegtion of

e e i g B TR Rk JR o LB
aChleVQ(‘?t Hrc%lsu as@éﬂflﬂg g—b&ﬂ’eﬁ%loﬁ(ﬁlel c%l‘i’lpo@ih@ﬁ@oﬁﬁﬁgs il @&ion can include

on OXI ne and benzidine yello
up to efbbtthO plﬁ.\yaﬁﬂllafréaabédml thadotglreeight efribe mmztmre vi ol et

211 cab b roh RO e B oo g L 85 b B RS contain

rheologic'al 5B rer T ERiiciTS 2B hiedls, Bk 6ttopi€ %e&htsu p‘igment wetting
arbonat e, 'zi nc powder, al um num and al umi n

agentssbiturnaoes a@mmtlcfeéteadfgra,ranaﬁ@}tlmg@gpmﬁéhlumfé Uigh sighilizers,

air rel%ﬁg ggeé}t%%r&ia élgﬁ%gﬁ% ?u e{}); gf el Ii*gst %EHH%%{O??% sglrgxane composition

of thisGRVERDh ihABNcorpftise Ql@ttb @BoutaOCj)bm ludiﬂnzdiﬁersvdmdmgant&l ear
conposition is desired. If desired, g t-cur

nmodi f i Beptsuring g}@1@e@rﬁ§lg§mq REposHiong pEL elw%smfﬁ gﬁen@é)ﬁ can be
supphf:cg% TL‘J flgo- E&ﬁlibgn%t? 8#1%%2@ gél sRGTRMSishAS Efé)o@ GoﬁtEh%ers Generally

tion. When it desired
speddhgakmfﬁﬂbOﬁafﬁﬂmmd@@ebhcmnpmxmhumondgdﬁ|ﬁmﬁﬂK@B¢gﬁ@ﬁE@Rﬁe

to hjgh tenperatures, nel rticu
any omlogﬁleﬂlanaranfiuth? é‘iﬂ%ﬁﬁta@eg”ﬂ%‘é%%l ?ﬁ%"g ghpr ?"irif Emc’“"nal
1ngred%n?v bl ?Qrt bR Be&HonA $ALISIB BE BordpShRREM @SludOafel ddlﬂihg agent. If
mca, mcaceous |ron

desired, the sﬂlcone intermediate can be present in either or both of the first and second
packages.

Generally, 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 silicone intermediate, 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.
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oxi de, alum num fl ake, glass flake, stainless stee
flake, and the like. By a proper selection of the
whemwdesisand fill er, heat-stable coatings resi SPERUS1005/032755

tenperatures around 300C can be achieved. |If desired,

fast-curing nodified siloxane conpositions of this

i nvention can include up to about 10 pbwt filler based

on t herd leakton®tahtheqoljicbdeemiuasirbdwn indrates amind fugctionality
' nodi fied sil oxane conposition of this invention FB .
it, as welloe anp Aeapminestans gre addugbyith it acetogeefaieiippcional nredient

ant i f t. [,XO0 I j ' i
and/or 3G SRR Rttt A BRME TN oh AR the PBiytéitnsation
produc@Ridh&Ret bhiimgfuagentadity i dswedl 5, angNrekeiagtinosiangicen addust with the

cpoxy FERSEOBN PRSI $1UH0SH Do e SEBHHIEt T SBF RpfigR ingredient
or the %‘gﬁ?%ﬂa%nﬁl orgag g%:récﬁgm YR /bP 2@ PR firhBti BiMn gFetiént includes amine

~nod ers and Fast-curing nodified siloxane
functicnalifpyo fiese drpsediénts ban aldestemith preyavihesn can be supplied
as a two-c onent, or two-package in '
R o T M e R LTS
functiddal ﬁ%ré@&ﬁ?&gﬁl/ RbeERERARCHoxGAindtithLidgedidng antllahg aménosilane
I nternedi ate, any optional silane, and the i
or anyacEhoecosiaine palyendormation prpdael can takgmiagrbefore, after, or during
acrylate-functianal .ngredi : "B .
oS8 G RO Sl 08 e B tiony o

hydro:d0@0tps. | Tt id@sbiifd, thithabsidtiat oross lintieg rediiatsaaleaplatrethrough the
resent in either or both of E he first._.and secon
c

hydrolysiekag pelycardeasationyol supetmiAg G S LSRHGR T diate alkory and
hydrmgya gﬁ‘éﬁgﬁ %he%gt?y 8&%@&% th e (ﬁ}gra?f &8GR chWRI@I strnRMe and

I'ng’agent” provi Int ormof a ketimne or
propefieslbfihe eesustingnbaired ik coatingx possed e, therietn Seraps-tigked” is

. The sili | nt dj i | -
R T A S L
extencg%%t}%S%Hﬁécg&%e&i/ﬁminms&ﬁiﬂsn the presence of water,

ycondensati on W th thensel ves and with one = .
anot heoTie ttentshatehe curtngtagenids peshydesiiadbsirme 2 ketimine or

i B S S S E RSP i
includ@s 8t Sas&icatate-fuhsbh Mtredi®r@y Rthe Bénsamtht amine and acetoacetate

‘acrylate-functional ingredient. Additjonally, ta the . .
reacti@xpreducestyeaten that ipvpefcls ﬁé‘éﬁ@iﬂﬁh@ﬁmbﬂ&iﬂ%t&iﬂ?%ﬁﬁ@ge or aldimine

. amne f I, ' ' . .
curlng.d?ﬁeﬁ 5 éxfc%fglgféo’l ?@%&rgégh%%etaﬁﬁeﬁﬁ%%né a@iﬁ%%f){:{tﬁg‘?? g%‘eaﬁt operates to
drive ihRgeRMibeNthereBsidbhtribnthgd 10, the dedrbmsed xtrenttetotighe ¢ameposition inherent
epoxy-functional jngredient or the

in the apdpdienctraseBis §AttMonal i ngr edi ent and/ or

acryl .aTS?ﬁﬁfe.Ut?é: féa@iﬁ@{ bdtREELHE SRfind Al HE 8Setédbet®e-functional
functionality, these ingredients can adduct with one

ingrediiatahéfor tihmeryld@dahdtingabiepweent isHester than that of the amine/epoxy
.acet oacet.at e-‘I nctional Jngredi.en

reactio COTROFHARL 0T BN VIHEISUPER 2 Sigh e BB ding gpd cure time
when SBRS¥rell Y0 €6 RARbndI REEBHAPSAPLiloxBAS cfiyosaBrROS| | ane

In an example embodiment, assuming a relative humidity of approximately 70
percent and a room temperature of approximately 25°C, once the two components are
combined, a desired dust free film can be formed in as little as 5 minutes, a desired tack free

film can be formed in as little as 10 minutes, and a desired print free film can be formed in as

“little as 45 minutes. Itis to be understood that the particular curing times for compositions of -
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or any am ne-contai ni ng pol ycondensati on product can
take pl ace before, after, or during hydrolysis and
w@oiogosmsgensat i on of the am nosil ane and/ or siPCTUS®05/032755
i ntermedi ate al koxy or hydroxy groups. It is theorized
that substantial cross linking reactions take place
t hrough the hydrol ysis and pol ycondensati on of such
this in?dHtioaShh anewanedrg Idepéd digOaethis Hipes e iliga¢demb kioosgn,ahelamounts of
_ hydroxy groups, thereby contributin% 1o the overall
the ingrpdigns Hsedx g CofrdipmpaTatuse apé ity reniditioperand dhe dasirpd, Gnal
. ] d filmcoating. As used herein, the term
m®p&&§$§@%§P%ﬁ§g%$'is intended to refer to branchi ng bonds
f or medinhetywass thpet yarng tinas repreasntwestignifisant hedugtion, when
ext endi ng bonds forned.betmeenﬂgolyner chainﬁ..io t he
compagss oY FRAENEELOX G G0gURY EXPPILIPS oY B ERPPRPE HE ¥ 8P
compditics KBt 41 RS tcAhrl 1l B&ust AESEIN BABLPN B0 8 tack free film in
autocatalytic (1n the event that the am ne-reactive )
about 1+1¢2 kalirgrind iarpring fres filim inckeusdcké? howst (Theredngad cure time realized
i ngredi ent) in the sense that .amne .and
by compRi AT PoteudhSRERSs s SR BeARon ARk ARF ol @hE pecessary
to comtpIQk AfekhdddofRboatifiea keiticaSutiiratd) teiEby eeduisirigrthe dgrrfbs keeping
useful for further acetoacetate reaction. This
the sulpsitatroeitt @f yarviseef f ect operates to drive the reaction,
t her eby, cont {.i ' - C I :
compost 17 S RL ettt b PREEAROE A R At sldRne
compds@ahik io®this Bivegteor die prfaablygiovidedimenmbiseirapiovd camdinehte
acet oacet ate-functional ingr dient.an%@or the..
controd gf pneéi%ré-umrﬁeﬁefl@ﬁ%norﬂw@6‘?%%@@%@1 ondpnsgtion gt thes
i i . Sealed metal
consi 5, AERREH ALKl AcpbBEBRL ISl ke o
cans a€digugtablene when conpared to conventi onal

epoxy- pol ysi.l.oxane canposi tions. |1n. an_exanpl
CPOx). POl YSLL 9K, SAUROSL LI S0B: bl SRIREubsitte srace
protec® R dK W%@ﬁﬂg,l@lg@&[ £8NdxpRfde ® QIR Madrahemeadf Illustrative of
approxi matel y 25C, once the two conponents are .
substretestiiaheah, beareftesi wsinl eurpositicas of thimnyepfigneinelydasgod plagic,
litt] e as nm_nut.es . desd red f.r ke .
conery b B R S AT S0 et

as a tdp &ﬁtiﬁ%ﬂiﬁp@s@& ehBerf diredad oo tAssubstrate suascedifsetfiondispssed dnto a
~is to be understood that the particular curing tings d
prior grayther sigerdying eersings €-8i. SN iHRFSHYG OnOTEANC RRYhiMY GY%ESPOSC on

ﬂwsug%%ﬁ%ﬁkﬂ% 9?ﬁ%ﬁ$@%%ﬂ%ﬁe@%mb@&!edients chosen, the

ngredi ents used, the cure tenperature
and hu@oghipoyitionnaf thisinsentmndat he apididrted shifped to be treated by
properties of the cured fi%nl In a
[

. : ase, .t hese o
convegtipkal ipohRRBES TS} A6 SBAFING o PEIDECHe igahd fi5Siglhegpplicd in
films ggﬁgﬁra%guttﬁ 3G ERCE R Dt IPoRNEARREINBALS up to about 1.2

ositions, e.g., epoxy-polysiloxane conpositions,
millinidtat imthickkaswif hecepsaoy,indtipledaysts fandwe #pplind tonthgBerdaceto be
proteclge(::)ci‘.J rFor%setz %?tﬁ afv(/gc?deysluggt}a?e, e.g., in the furniture industry, a preferred dry
film thickness of about 75 to about 125 micrometers provides a desired degree of protection
to the underlying surface.

Fast-curing modified siloxane compositions of this invention can be

formulated to provide the desired accelerated 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 =~
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about 1-1/2 hours, and a print free filmin about
3-1/2 hours. The reduced cure tine realized by
weewpo3ishi ons of this invention operates to drBSL/USHD$/§32755

reduce the anmount of tinme necessary to conplete the

task of coating a particular substrate, thereby

reducing the time for keeping the substrate out of
such aS®hat €R-applel eamjushiad is ngijedédtnttsmpeatird omndimmm th@ can and will

fast - CUI‘I ng nodified sil oxane COTTRQSI ti on% from 5
vary denepding;odit %Peélpﬁfaé‘f‘réroéﬁll%ﬁu&%}@‘ih&%& VIHOTE0H %surfet ﬁ%%%fy om
io SOD‘\:Zﬁm ainer to control or prevent unwanted evaporation

d/ or hydrol ysis and condensati on of the constituent
C h em cEdst-cmgtmoéuﬁEd silotens comppsitishsf thhmvenigsrt will pebetter

the m _xture. netal cans_are suitable.
unders@?l‘i‘ﬁ’%‘? FefeyFacedp ﬂﬂ il “ﬁ%lﬁ%PFt NVESKABRISppl i ed to a
desired substrate surface to protect it from
weat heri ng, inpact and exposure to corr05| on and/ or

Exampt&idoi tal . | Fastr§ure sy headifigdSiloxgne Cogpopigion
t t I
wood. St EroRaRes E’fm‘“@s e bl e %'%M%g

modifitB kBbtdne coMpbAEES walprepast acevidingfto tite fsllowu@’rtroms aAdirst step
useful as a top coating dis osed ei tléz rectl %
involveside fopeationtod asmetl asount eladdugied adgsiss gyt ?&H(’é{ Thriesy asa

compagivhmtnh %!iedﬂﬂlq %IJ c%h%a%ﬁﬁtvhggﬁﬁthgr f’erdlé ROTYARbSpANiblizing

spose on e substrate
med1uﬁiJiE E@ﬁ?x&dtbg/ (ﬁ)@i‘blm\mg thee ﬁﬁswmgingwdm&e app@ommm@ly Bodsgrams (2)

xylens, § @3y abon e IBA AL P EER R DadE Bt EE EHf o056
acetoa@%t'&ft%%ﬂ&l bl 51*[%)nllér %R&Fl@i‘ SN R0 1YS0/8¢ Edét(ﬁi@@ﬂateeﬂmbtﬁblfaﬂ hd¥slic

roma out 50 mcroneters or in sone
polymenmmlweme;z XK50p aacbwf/g epexyrfunctionsd eerylip resith{Sekalews 8503

S560)g h‘lhns}glgg’%ggl\é ézveﬁe J&%Tetg tegldlh%éage; ?06%33%1’1%? ﬁ? al%rm%giattéiy tZH $ours at

room fHPRtA@ke, €.9., in the furniture industry, a
preferred dry filmthickness of about 75 to about 125

mi cr omBusing this peiatkef tineidhs aathodensivaality of thy antogianey
ingred&e&ﬁﬁ%% S w%l%é&g ftl%eiu dRGEetate ﬁ?ﬁct&ﬂﬁh gybfmcfe{o%getﬁﬂe dﬁiﬁ&ﬂﬁal

'S 1T nventi on ca e formul ate
ingred@r®¥hd &ithhBe easiyrfacthaekiyarfaliceebotyyfimgioandngradeent tonfesm an

over a broad range of tenper ndi ti on
enamipBH CIS I 0E SRES 1ot PRTED SR %ﬂ@é? the koS e tilifesf the
I
son AR RRALL A BBl 4SS anky b g o o

anenazmslnmfeﬁdsxﬁshkexamhatedalcorrp05| tion is subj ected to

dependiriionst Rehserpert fre R A g neredions;

appro£iatd19 BEEBlepbLy fsin (HpBh-4080E) 8144 o 1h@ﬂﬁb§y bRpaAdIC) 7.4¢ TiO, white
pigment, and 2.76g wetting and dispersing additives, sutface tension modifiers, and light
stabilizers.

The compatiblizing medium and tint base are combined with the following
ingredients to complete the first component or Part "A"; approximately 12g alkoxy-
functional silicone intermediate (DC-3074), 1.15g acetoacetate-functional oligomer (K-Flex
XM7301), 7g acetoacetate-functional acrylic polymer (Setalux 7202 XX50), 26.27g epoxy-

functional acrylic resin (Setalux 8503 SS60), and 0.25g wetting and dispersing additives.
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Fast-curing nodified siloxane conpositions of the
invention will be better understood with reference to
wo b@ehaisbowi ng il lustrative exanpl es. Exanpl e MNOI/U$2005/032755
Fast-Cure Acrylic Epoxy Mdified Siloxane Conposition
A first conponent or Part "A" used to nmake this
particular fast-curing nodified siloxane conposition
}N_as |torAe tﬁ@l’oﬁ_d camipﬁﬂiedit BEP40 "Bheasetiab hok tlys particelss fas@curing
irst step i [
o S RSP Ad PR AL Bk P

approxﬁﬁ%?@gﬂi.g%%lémbgﬂﬁﬁqwim&fb 56 QRRInB At &M:télglstf(ﬂibhgﬂ? 'tb1)1/1 dilaurate),

edi ecorr_patibllzmg medi umi s forne
8.6g n-barholy and)3 Hleyfenk! owi ng i ngredi ents; approxi mately

3.34 . Xyl en - . il .
(- Shebst Glisg ol Soka SoRo g of s GfyBte 1¥hvided by

combirﬁﬁ%%&?ﬁﬂiﬁ %%eﬁfé? tHeQRgYedRhisHF RS filsKartd @x0ntMic30EonenB, Ggreby
acet oacetate-tunctional acrylic polynmer (Setalux, 7202

forminX X6 @yryliargoty aindifedsiyxdngrompositipnabings this gaapqsition is provided,

. et al ux 8 SS60) .. These nat.er| :
the inglieines BeAe rBToR AFEOG Gy AR Rl e prshavg fim
coating. OORihEIRES Alrd iéactibhy the gmidvsHameinitiislseebnd coraportenereacts with the

am no functionality of the am nosilane i.ngredi ent :
acetoasedate fanciionnl Detericntido fewt Faap AT ARTRECTOTA FFDJC Grarpif, the

. agcet oaget -.f ' [ ' i .
amin 5L TR MRS DO A1) R0 oo
alkoxykiddi¥- R ctidaibpecy redin) adried slaskysflanafictiofm eerypie eaargine and

alkoxySne AT SPRSIRYH EETCLHIE et B s PR aTea R Emgtiate in
the prelsé 29250i LA arQREE BicBndiBethBicafilysE PRMyARS PROM
SI1 O . tin

I'T'oxane materi a t base i's then prepared froma
polycomtlarisatien.ofn thiseextumiplap iesgreanigomsdicewrtat Amdppt paneattaley

5.67¢g Xy resin -4080F), Q. . :
prop a_ngﬁ CrPIA tlﬁngﬂg %ﬁgF t eécg?‘&n% glfléﬂ%%%&g&)%é&%tﬁlwnla
producgggla?iinéwlg'tyQ%s@@i‘ﬁk&d ¥&$§lic enshiiae pollysiftaiane ciiemdicsli sauisture. Since

abilizers. The conpatiblizin di.um .
the restilting dbagécad seuctunhs preyidgin P@ﬂrﬁrgy f @crlwh%/c{;e Pref &i‘i"g’gg@wmng
~to complete the fikst.c ; fh\red i ilane-
o R TP B O el PRIl S B9 o st e s
contaihilk @haRE sidicend iXerBedidle, indrediehy, altemugh tlet oside gnotnsenahot

ol | K- FI XMr7 - '
techni@g;}ysp%gsernﬁ& glﬁé,fsﬁ{t'g&cﬁg@@’abé%ﬁ&%g?sctg gfuge}%r‘s*t%& a2 Aose skilled

in the %Q %%; e\%/f\%ﬁ%tiﬁ%@ke%? gy thb ?esﬁlﬁﬁigrbhél%%a@ bidtct @R @3 b§§g @full P Bfbss-

n I spersing additives. A secon

linkedGorpierepoky enarfiae polysilonssed to make this particul ar

L e P pontion Sy e B 2P FRNE BRihb i Y8R SRRoRehts of
this example together had a VOC of approximately 420 g/1 (thinned), had approximately 38
percent silicon (on total resin solids), and 50 percent by volume solids when mixed and
thinned for application. Properties of drying time, hardness and chemical resistance for the

formulation of this example are provided in the tables at the end of the examples.

Example No. 2 Fast-Cure Acrylic Epoxy Modified Siloxane Composition

A first component or Part "A" used to make this particular fast-curing
modified siloxane composition was prepared by combining the following ingredients

together; approximately 24.24g TiO,, 13.66g alkoxy-functional silicone intermediate (DC-
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“low degree of gloss.

approximately 5.8g am nosilane (A1 O, 0.5g

organonetal lic catal yst (dibutyl tin dilaurate), 8.6g
wo2ianznsel , and 3. 6g xyl ene. The fast-curing nedi/iEmds/032755

sil oxane conposition of this exanple is provided by

conmbi ning and m xi ng together the ingredients of the

first and second conponents, thereby form ng an

3074),38 rsM:llﬂe_C(th@O%M 4ok mbigdléé gdaﬁa@w (teiothybsthbfarmate) 2. @3¢ hieing
s ; :
and G A mer et e POAT e SR dbional aoryi
i | ; . ; . .
polymy A XD () T B ST R b e

acetoaddiae Aartiondei@bmef (BERD ) g drggroeuitalic satakyst (dibmitdiin dilaurate),

al koxysi | ape-functi onal acrylic enam ne, the
6.23g nrhyiangl P‘é‘ﬂ@sﬁﬁxﬁ’ﬁéesecond conponent reacts with the

epoxy- A WS dUaIpohBR2 BhRNB" Lsed ©mAAIRNMhs particular fast-curing
al koxysi l'ane-functional epoxy resin, and the

modifiad kitoxpse campesition trichidadl aproyiniatels J0g aveingsibine (A1110).

al koxysi | ane-functi apal .epox - W :

31 Koy e e riimmafrL RBa R GT iy Yelele ¥ provided by
combifh§ %ﬁ@ 6 xRb tHRIRdr lﬂ!ﬁ@in?fé@idn&ﬁ)f@h@ anoard sdcbhd caapalensst thereby

~via hydrolysis and polycondensation. In this exanple, .
formingheserylisapokp me loganeemnostiope (Anee iy FRIPOLqTHg provided,

. compl.etion,of,these reacti - g fi . .
the 1ngr5?cg$1ét§: PRYédef%l the e}nsunélre ucgléegfé%gc\llc?lﬁ gtb gﬁj{r{u%/ Ff/s‘ﬂfe@ drotective film
coatin€l Dafing i€ duRGeadtions Sweaminssiland instht secané compomenakeacts with the

Structure. Since the resulti hem cal st t iS.
sctonp o i o o AR S e Sabine,

v 5L DB SRRl B 5 sl Wi o

alkoxilhmafmotiomil kpogy weid/ ard the bikosymlanefendtienilaceylic enamine and
ko dSheanyir sreboe e R G SRR L intemmotite o
the prclfcshﬁctéﬁ:;fl%ﬁ&suﬁé aBtht Ord28oMBRAAISIa@gkt Viallydibigsie anki | | ed

e art may alternatively refer to the resulting
polycaridendatiah. &t thicexamplashdase iergtions eacpiatangyetit¢rpggature.

acryl i 0X am lysi:| T it :
o ovi T ETER (geER e Rlpd Al EREEic O i
produ&dd Hal'\}h% LRATIresstinged bewlib aghneinyPelysiloxanp chethival gtugture. Since
420 g/ T (thinned), had_approximately 38 percent .
the e dmieH STBREC i ETHSGN PR PY TSAAIOB0T BEVESHEByps (resulting
vaol i .xe i . f i: ; i
o AR5 PO 08 o e v
contaihBg 4t A0 eRicbae intdrenctintenmpelicnts, efthdughshesemxpdegranges are not

tecmligg%gge%? thtghre t?r?gl(gfégl?gt&é fs%ﬁqtﬁrggg ggf(vtq%gta}%)é%ggé)ld%ﬁat those skilled
in the E{étglgﬁslaﬂfer fg@gfsﬂ.efér(?@ 13 rEduile GRIREN R lctFe B8deing #Sully cross-

_ to nma hi's particular fast-curing nodified
linkedsdckryliceepexg enpaiictiotysilogeaepr epar ed by conbi ning the

fol OWiAnpea'ltuQ of gliise}g]atrt?cular formulation is the intentional selection and use of
chemical ingredients that are chemically incompatible and/or that have reaction rates that are
different from one another. In an example embodiment, the selected chemical ingredients
can be the acetoacetate-functional ingredient and the epoxy-functional ingredient. It has been
discovered that the use of ingredients having such properties of incompatibility and/or

different reaction rates is desired for the purpose of providing a cured film coating having a
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toget her; approxi mately 24.24g Ti 2, 13.66g
al koxy-functional silicone internediate (DC3074), Ig
W@ pdoanz8fQP8- 5314), | g noi sture scavenger PCT/US2005/032755
(triethylorthoformate), 2.73g wetting and di spersing
addi tives, and surface tension nodifiers, 5.71 ¢
acet oacetate-functional acrylic polynmer (ACR441XD(C)),
31. 69 QPR paftieoki eRaapleade ydompatiblierth¢ACRbRibMdientdussd to
acetoacetate functional oligomer BEQg? O.gg
producgraglesiserion glpss dachripdhe pestesaegic-iinehonial agylis BYlymgr o3
52&,%_ i et SOAG)) S/hkred th
(ACRAgal?{tﬁ(' Aﬂggggg]?cg{ ma 8%%{%8?2&5%% Icular fast-curi :F}g ) _
acetoat@att ffingdionall aexyivepatpmpodisplaysme iatecdfirdadioappittothie patied quring
5.6g9 .am nosi|ane (All11 0. The fast-curin di.fi
agent 1 13 K58 twaegqfttfi%woa‘p)ﬁlﬂ?@na Tl RER R ST» %ﬁh%ﬁ%ﬁt the
chemi?a‘? Tﬁ&'oﬁigﬁgbiﬁﬂdaﬂﬂ/ & ffelcRPRLARI hiRE of AREE i@ Mafedddntd fiferate to
Irst and second conponents, thereby forning an
providaarcytdddilepmeyinghavifiz edowidegizané glosnindbe follnwingmaanethAs the
copposition i s provided, .the ingredients -NLOM . :
surfact RUIPE CHALIHIS P st Pt Ssre s i Pok Brife g thofbid curine
acetoaPéRe ARty Raktidn R 08¢ the Gilm B Ehritk driiRslaogsthe dnethe bindies as the
the ami nosilane in the second conponent reacts with .
underlying sarfateva sl aneured arsafbnblis prgoees awrakking prgpfrcoinkling
| koxysid ane-funct | ' '
effect i Rt PO £Be AT B BRI Tor ARGy gloss film o
microRBAKY:- AlReiatioels] suchdswdil@seffea rhayr i ki by the selective choice and
al koxysi | ane-functional epoxy CL%SI n, and th%. b
use of gliffstsining Eae livic gty ditereahpmumergstion rates, ¢.g., by
i S aldctd Yich€sld ok faetfutbidhal Higredient.
using gkﬁ%ﬁ&-&uﬁ%%ﬁ%ﬁ%ﬁ%@% %lﬁggli)énlteer nmedi aiﬁe i ;11 t hea Bredi
pr esentke ffrmubitiohprepasettbit drantoniggribeBrsahnd secord epmypanents of

~via_ hydrolysis | yconden ' n_thi .
s b et T P B TAR B b ubl BBl o
percerft YRLE [Pt ke ESRISY, 288 52 @B entthyf vdla@ink Yolkdy wltkn mixed and
protective filmis produced having a fully

thinnedrfasappllicaticed Propgrtiecofedraimigiiong brigarssandrbemifahicsigfance for the
ructyre. Since the r |4 1.C I S
formu B RS Pl Sy RERH 4k PRI MR e e
(resulting from epoxide group ring opening) wth
silanol groups existing or faorned in. the
Example[Nm3cont afastrigirs dxer yic Bpaxy\Ma@iiee &
Pparf Eﬁlaﬁféﬁt-curing

I ngredi B 1 i
t echni égﬁﬁts@copr ir%ﬁt‘&h’e&p Ae&g&k?ﬁagégﬁghem ca

g@mposition

in the resu
modiffddrsilekateeonipositi®ntvansipeepanaidrystonduning dhe fohlosengingtddéagts;

oo b T SR R LS RS0 1
silanes ?¥l§3‘i4§?gﬁ%?i§tﬂ | BGerRet éfﬁéth?%ﬁﬁ@fonﬁafe?,laiw&tiﬁé atiddiSpersing

icul mulation s the intentional selection
additiagsglantseurfate theivnaaddifieyr B asatoscattatfungtionghacnilicapalymer (Croda

R TTRE o T Bk D8 5 G A s
(dibutSrf‘f?n aghgsted chenical ingredients

A second component or Part "B" used to make this particular fast-curing
modified siloxane composition was prepared by combining the following ingredients;
approximately 5.4g epoxy-functional silane resin (A187), 6.1g secondary amine curing agent

(Ancamine 2457), 8.2g aminosilane (A1110), and 6.2g alkoxy-functional silicone

* intermediate (DC-3074).” The ingredients in this Second component were stirred at room
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can be the acetoacetate-functional ingredient and the
epoxy-functional ingredient. It has been discovered
wao b@b/ostsel use of i ngredi ents having such propeP€T/85200$/032755
inconpatibility and/or different reaction rates is
desired for the purpose of providing a cured film
coating having a | ow degree of gloss.In this
tempef@irtifGidpproxéxarhl B4 hdure firnkoppabdiedfaddheingathe epoxy—functlonal

n redlents used to_ produce a. desire | o
slane 4868 (S BB R SCRDETY GRS GRIDE X7 %ﬁl&alamg%‘% 2.0, Totming
the abaév%%xg% g% Sa%gffgﬂﬂgehaﬁ%«xné MOCAkQRAhnaGdnalite resin

e acet oacet at e-functi onal
acryl i Thefisyrowingdnedifiag silexanacempsitiemef ﬁhmﬁmmp&ﬁ istpeovided by
ent. that js. f tha that of th

combi i pd P ORAeT s PR TS i ARY pep T ERPPRGYS thereby
formlﬁé"ﬁl £RANE GRky miYIREdiloRbhd dompRiHr OHcklisk edmpbsaast isqitovided,

es of theSe two ingredients operate to provide a
the 1ngra¢henits fpmmaﬂdaenemgundavgor@rgrdamr@ég e dflesired Psoteefiverfam

£
co atmgu :[Iélalng[tll%g 816%8?0‘[1883 fhg a(L’IflI’Il(é% FA; I 1()11())2 grrlc? Q%Iﬂen@ﬁbﬁ"onal star

polymeRBf the Gedont GoRHEAGA e&icalvethale ﬁt%tdaeﬁﬁﬁekfﬁﬁctﬁmalsﬁxgrddlf@ts (Croda
filmto shrink or pull to%ether on the surfa% as the

CSAS§Rded BEPRY i thertieie omposeRitp peRriee Sl Edlape-fopgtignal acrylic
enamlglé.gi‘g% gl%o GSIIYEIIJII{IHCHQHBQ 1&{15 (éﬁ foR Kk R0y SBI{X%% fInIaaIﬁe élﬁoxy-

a m Croscope an pI'OVI est asl| s
functi@ndl @mcgh@ﬁsﬁerfﬂeﬂmeomda‘igu Iqxdlr(blyktb end polyendansatien y¢achoﬂﬂ:€hln the

I I ffect b | ect h
s S S B e o, B L o 2L Sobe LGB ce

atamlﬂhfxtft E&Iau@én ne reaction rates, e.g., by using a
I acet oacet at e- f unct i onal I ngredi ent and

aC r yl atre tHevptplaival ofi thgaeecﬂcelnns aThelly-snradl pipteotive film is

o R, PRI, L S8 FOEAR SRIEPRRDLSe. i
the reﬁ(@@n@éﬂerxﬁ&eﬂ ispig e is PRF/i@AAh PsitHHtredcyioB Of Bedroeflt groups (resulting

ilicon (on total resin solids), and 52 percent by
from WM1@,@ Tiofg OpFvtEe) m&eﬁlaaﬁhgrphmﬁa%ﬁmg&r Tormad;ia dag %Iﬁme-

coms RGPS BB BB AR SR8k r o

techmI@éilW px@@éﬁt ﬂl’ﬂth% Iit&ultﬁtgl ¢henddal stractaredit of totHeemdmtqznki&hat those skilled
Fast-Cure Acrylic E Modi fi e

in the gty fé%a‘ﬂ&ef@’r‘r‘ﬁb@?feif g reTRE SR SRR phEmeafully cross-

hnkaﬂﬁ?gXa egg%ﬁmhﬂk?IggﬂgkﬁﬁIar fast-curing nodified

oSl was prepared by conbining the
f oI I O\MTIhg fmmgﬂ&tnhnmremrechbp corbimitghy fisT a8d secPndromponents of

nctio cone in
s eyl §emate i SToChrel | BSMBSY AT (OPe(arpeTaiony gf Gegmples |
and 24 gﬁéc?ﬁdan&%vﬂgg LVORE §) ap tpﬁgqﬂﬁfew " gn Tk mmatm had
ditives, and surface tension nodifiers,
approammtdaéétpatoemf wlhenni (onadtabrssip spbdsﬁoary]rﬁgrpeq@n@ gg volume solids

when (rgg%%ﬂd tg 1%&35&1;]330 ot yrﬁ%?e %sgc{flad;r){r}%% tl%e, garﬁﬁéss, weatherability,

flexibility, impact resistance and chemical resistance for the formulation of this example are

provided in the tables at the end of the examples.

Example No. 4 Fast-Cure Acrylic Epoxy Modified Siloxane Composition

A first component or Part "A" used to make this particular fast-curing

modified siloxane composition was prepared by combining the following ingfedients; ~
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(dibutyl tin dilaurate). A second conponent or Part
"B" used to nmeke this particular fast-curing nodified
W@ 00oex3usel conposi tion was prepared by conbi ni nRCT/082005/032755
follow ng ingredients; approximately 5.4g
epoxy-functional silane resin (Al87), 6.1g secondary
am ne curing agent (Ancam ne 2457), 8.2g am nosil ane
approx_(xﬁ%tl:ly@%{}gﬂm@z(ﬁE%Qél%b)kﬁﬁmdiom tilicond ingdirimiediateg(DC-3074), 1g silane
i nt er medi ate -3074).. . The_ ingredients j.n i S. g
(QP8-53d i d BAPeISTHES SSIEINEET @%e%vﬂﬁésﬁg@ﬁﬁ@ Urteng %‘?A ispesing
o ' : 24 hedHr [
et | o P
(CrodaseSASRRYr V1. 8grcetoacetatenfynatiemat oligumerBRED)48T) 1g eggnometallic

form ng.the above-noted star polyner having both am ne
Catalységfiig]‘&Vg%&gﬁ?udﬁ@'i onality. The fast-curing nodified

si | oxaRge &RAARBRIPbLAR of Pait NBS ugodaBRhAeithis phaicutie taspyuring
__combi ning and m xing together the ingredients of the
modifiéd sibdxana dompesitieh venponand by combining e dplhewige dpgredients;

acryli dified,sil i 1 i
eomor S o BRSSP ERERE a0 Rl
(Ancath[HRr22ism), U0 affitbsAbiE( A 1820}, a0 6g slichns imtanddiia @LC-3074). The

. protective filmcoating. During these cure reactions
ingredichts inthin sedond sgempapent ¥gye %tmﬁda@%i%n femReEFIBTSer appypximately 24
olynmer._ of . - .
rows B0 e Ph R4 SRR, FRATENES ki MLTA I o
secondBEPBhirertuting afédt $Anemnipe A45T), ¢.g., forodng theahove-noted star polymer
al koxysi | ane-functional .acrylic enam ne. The

havingqth 2ipéng el Ry NSRS r vi i ¢ enani ne, the star

pol'y nefge ﬁ@gcdrﬂ% Ab&iaxy bnGht efdposiidd 60BR example is provided by
i ntermedi ate undergo hydrolysis and pol ycondensati on

combiniegehil amginigriogdtieer pheingrrcéents ofithe Sraheed sgeang pemponents, thereby

o P kn BB e bR b i LR s provided
the indr MBS ﬁai&z@dé@lf théegSEdeRRCI O R ctidhsitb fidin ¥ desited ghrotective film
protective filmis produced having a full

coating.r Dasing ithdse durgaraations Swaminesilane (A1 120% m&eﬁ@ﬁpewmer reacts
... aStructure. Sine r i i '
it 5 Sy SFpoL LA 108, ERRTo ey skepiune s
compdrefstel groM@efahaMRoxpsildnd dugtioupl acryli opernadhamalkdxysilane-
_silanol groups existing or f rrreciin he . e . )
functienal agratie SRENHEYe SHE PRy ST qng Sre? }(nyél’r-q’?ﬁﬁ?%ﬁl gilicone intermediate

underéoglg%cﬁfgli g lta)rc}d B?ﬂé/&&?&éﬂ&tfoﬁ%e&@ﬁﬁé ﬁf—‘thg ﬁ)%éﬁl%:eﬁff endi&tire and the

. ent 1n the resulting chem cal
organ@hétdicune)yst.t In thistexainpley Hubee srcehstdeaur 4t owiens kinupesgiure.

in th t i e .
IC E eni géﬁ Ecl;ge( q%l%&c{glecgfgﬁ%éxg@lgﬁg %Ff{rs?hg-rc%ge% érﬁt%gté\'ie' #ih is
produdd Navid £ éégﬁééﬁﬂﬂ(@@ aB9liy shdi@ins @)63/5%}@1& Qhémical dtarture. Since

prepar d by ining the first and secaond conponents .
the resfltindélenerasphetutedg prdvadedtiapar byaegastied oflursirawe groups (resulting

from e%%%d%rg?gupt rcfné Iggerfir?gr) %{hastiia?lglsgrgaps%ﬁMg%§ fdrmed in the silane-
containing and/or silicone intermediate ingredients, although the epoxide groups are not
technically present in the resulting chemical structure, it is to be understood that those skilled
in the art may alternatively refer to the resulting chemical structure as being a fully cross-
linked acrylic epoxy enamine polysiloxane.

The formulation prepared by combining the first and second components of

“this example together had a reduced VOC when compared to the formulations of Examples - =
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and 2; specifically, having a VOC of approximtely 176
g/1. This formulation had approxi mately 53 percent
wa@ 2060839 on total resin solids), and 77 per cePtT/Dg2005/032755
vol unme solids when m xed and thinned for application.
Properties of drying tinme, hardness, weatherability,
flexibility, inpact resistance and cheni cal resistance
and 2; fsﬁémﬁ&hﬂlyf RAVIHE alV@D 0O hpprbkisnaeelaipé g/iarrhlspfonmldem had

e tables at th d of th
approximstely Gk aeros ol licgn (?_fg’otﬁgﬂl siseh 7919 59 2% a?fée%gweib e gifics
when rﬁ‘ixe{i bid l’ﬁ&@ fﬁ}icplf%tl(i:i?rI‘rg})étleéJ%gioﬁoanﬂ%%ﬁ)rtrabﬁnon flexibility,

urin fied siloxane conposition
and dryveisep fcﬁ’nhdf ﬁﬂnmyatmnmtﬁrt}ns exxprple afeqirbuided in the gabdesi as thessnd of the
approximately 27. 8g Ti 2, 15g al koxy-functiona
examples{ j cone i ntermediate (DC-3074), |g silane (QPS-5314),
| g noi sture scavenger (triethylorthoformate), 3g
mettlng and dlsper5|n{ addltlves and surface t ensi on

Exampioiof  er s, Haidi-6greasd a & :
ol da CSA582 8
PO T 50 1,0 ST

modlﬁéxﬁj bllPé%iaYlia cbmﬁoﬁtﬂ)@%ﬁn%bare&\b?%@ﬁfﬂ)ﬁhiﬁg)ﬂﬁdbﬂmmgr1ng:1‘adlbnts
used to nmake this partlcular fast-curing

appromma@ioalﬂes €oriPosix§ %ﬁlh\%%e prapardisl (RC-0: hier a%{QPS 5314), 1

s o | PSS OE2 TRty e s
surfac@iEnEien e difigs SENE aldvastiterfun2dbndl acrlyly pamrmam $GPA|Q571 613), 14

e ) S et (oC sora e oy
room t&@?&rﬁl déci)'n?oilgﬁt cﬁ%@ft‘”f&"' NEL EloYmAd thRWasidutr fAdt@uring

pur pose O ting the epoxy-functional silane resin
modiﬁeéxlsﬂ&ia)qewmdpomnen sas preghareyl byrdondining itregfollgeing ingredients;

opro oA B 228 11005 B OO AALES ry i

(Jeffanki}e D %6; &l 1 ggrgaﬁ&haaﬁfé @idlwﬁm@u@oﬂn@ﬂmmm of th| s
exanpl e 1s provid lﬁg conbi ning and m XI ng together
the i nghe ﬂas‘enmsngmod d silgxame &ﬁ@p§@8%9 bénirgRpi i§ provided by

.therehy for acr
combifiipr0 Fr g g e iR SRl SRS R o baRs, thereby
formidg @ REVINéFoxpmadifallsildrenietdmpoiteong (Oimerth!is lcempbﬂ;ltmts istpovided,

orma desired protective film.coatin
the ingredients @mwld%@enﬁemmg%@w gﬁléﬂm o193} a Gt EFE i

CoatlnEngr i%g%i’%rr%d&ﬁﬁéﬁgsa%ﬁ BEP%IlqilElétEl ﬁgmpfgéltd the primary

ammeC(MffEfMlﬁélD -4@0)pead wiid theactdeortpt- ﬁmnnoxfam imgrédaend fo form an
acr I.C €en

alkosiplaia- O S0k BT PireRic St TR ERG P PTeEr oo
alkox%il%h tibﬂail BBftRine 'FH%%ﬁ&Q@mM[fﬁhMﬁinﬁl @fflic enamine,

ensation reactions inN the presence of nojsture
alkoxysildnd- ﬁmetmnal epoxy resin, and alkoxy-functional silicone intermediate undergo

hydrolysis and polycondensation reactions in the presence of moisture and the organometallic
catalyst. In this example, these reactions occur at ambient temperature.

. At the completion of these reactions, a finally-cured protective film is
produced having a fully cross-linked acrylic enamine polysiloxane chemical structure. Since
the resulting chemical structure is provided in part by reaction of hydroxyl groups (resulting

from epoxide group ring opening) with silanol groups existing or formed in the silane-

28



10

15

20

25

30

organonetal lic catalyst. In this exanple, these
reacti ons occur at anbient tenperature. At the
w@eovphzspon of these reactions, a finally-curepPlCT/US2005/032755
protective filmis produced having a fully
cross-linked acrylic enam ne polysil oxane chem cal
structure. Since the resulting chemcal structure is )
technicAllPyieded ih thep@siltiby cliensicilisomctafe, fiyisl tobe/imdgrsdenssthat those skilled

resulting.fromepoxjde qr.oup, ri.n enin with
e S ST ERE S, JEYR. LG, ORE PR Rty crose
1inked§érgﬁ«9 eaaﬂlii,f@%cﬁgg{gsz silicone internediate

I'ngredi ents, al though the epoxi de groups are not

t echniTel foymplater ptepared b sombining thedirstrndiseegnd components of

. structure, .i is.to nder st ood t.haf, t il
tis exgpblefes Do TR ARG ey o BPaet 5 ey B Badfls i tamples 1
and 2; %?@Hﬁ&aﬁiy, BAVIHE L W EC T afiftbRighateld Ub0 g/1c Magsotmidation had
a

rylic epoxy enam ne polysil oxane, The fornul ation .
approxpmeiphr43dpavsent sivispmion dotalesinsplids, arti83 pevser by #lids when

. .of this ample to her ..h 1
miscd G g O RNG SRR B8 By NS i
flexibiffe fhpdce Adsls¥anch and BigengicM@Esisthnaefpr theifomehtjorl @hig/example are

This Tornul ation had approxi mately 54 percent silicon
providedin the tabllesras Shaensfit §xamyles- 77 percent by vol ume

solids when m xed and thinned for application.

Properties of gloss and color retention, flexibility,
Examp@Wodey ti nEst-Cure Abeylit@pony Madifiedfilodeing Coxapopitionar e

provided in the tables at the en t he anpl.es. .
Exanpl Ehlp@)_(argplp?% g@r@gﬂﬁ]é( SKB]J% to gh%ﬁg%a%g%}vgg the éxception that
a silangggg%(-?g ?%qg%!ugé&ﬂl iy ﬂré}faﬂﬁ&ﬁ) MRBENHION a At Eomponent or Part

is particular fast-curing nodified
"A" useil komake thiopptsiler tut-owangpnedifiedsilaxane epBpenilien Wagprepared by

follow I, di ; ' | 24 Ti
ot BRSNS BRI 6,7 T By e
silicore GRBrmitdl (DE-Y 7] Bt MbRtuSE RheagRr. (triethylorthoformate), 3g wetting

(triethylorthoformate), 2.6 g wetting and di sgfsr Si gl T
and dismhatiing adsbitivesnandsunrfage ension Sshliersdl g aspipacegefupptiondl acrylic

acet oac 5 i i ¢ naly: ),
kR T
organdth&aixiy chtahet (@il i tilasme).i nt er nedi ate (DC-3074). A

second conponent or part ",%'" used t ke thi :

parti ci ssﬁorfda%qmwng@ B iUéEEQ mgl&ea ifptame

i i I i ' t ihigp4 ] heRrtRnts;

L S G
approsamarsds b MarpoxfurcBiohal sflake msipr(AdBr)y 6dg saeondaef ¢aip garing agent

oS80 BT LA AL A b

i Ko fTHeNh Sre8ARRA Ehis SecBh® ¥brEpehddy wetadirret agroom
mtem%gg&g@xq: ng t)oget hegret he i ngrledicents og the first and

tempesgwerfor mmpdn@tﬁﬂ}s 24 hhens é@yt ¢ Qp@pp\@o%qddagﬁ@g the CBPER nctional
silane E%DS%IEJE%%& ?g%ho 8 &eonal yoa%lli}lé g@ring%%ﬁt éﬂcﬁm‘fmb,te'. Porming

the above-noted star polymer having both amine and alkoxy functionality.

The fast-curing modified siloxane composition of this example is provided by
combining and mixing together the ingredients of the first and second components, thereby
forming an acrylic epoxy modified siloxane composition. Once this composition is provided,

the ingredients provided therein undergo cure reactions to form a desired protective film

" coating. During these cure reactions the aminosilane (A1110) and star polymer reacts with = =
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the ingredients provided therein undergo cure

reactions to forma desired protective filmcoating.
woeosngisbhese cure reactions the am nosil anes P&I/UIDO5/032755

and 1120) and the primary anm ne (Jeffam ne D 400)

react with the acetoacetate-functional ingredient to

form an al koxysil ane-functional acrylic enam ne, and

the acet@R6iaterfubbridriaeingpaNsnts €otda CGA}SB@dan:BEﬁE) in the first component to
al koxysi | ane-functi onal  epoxy

producgm@@@spgyﬁlggﬁl@ _fp@q@pploq%yhca@ammec e]étﬁ%]fq@/sﬂane-functmnal acrylic
enamlr?% E‘%% fd ??’?1? é{ﬂftth Ly ERPBnAIESl done %Qrmedlate undergo

cone I nt er nedi at e under
hydrolisisiaad yelysondansagion ymnmaha pasaneaof moissure ﬁng Hhe organometallic
presence of i sture.and the .o n tallic catal yst.
Catalyslt ﬁ’( ‘E‘isse% S€ {HAGHRNS Qe5EY ?tgﬂg’ 6‘8 E‘???peé?’tu%nbl ent d
tenper g1 e %omﬁletl'bh%f aEPtRLiaR, ffindihes@ed pasitdtnRSiImas
finally-cured protective filmis produced having a

produded hhying mdsBy k:rqsk-édk%&baoyylil%er@mam PRiyplorgag <|=h%1ﬁ'fé structure. Since

the resg{ﬁng é:?lﬁlpécaﬁ Str llgc\re; I?%%rglv? i h%ert E}E?Glréé%%x{]?folﬁnﬁ&ﬁ % doué)s )ﬁesultmg
from egéﬁblé’ grduﬁﬁﬁi-gl defithgh Hvaum sﬁ@ﬁ@ll igg@upg eRisHing bfl@)rmpé i thg)silane-
I I anol” groups _existing or formed in

contauslng an@/@bﬁhamﬂ lﬁ@rlaﬂ@m@rmgﬁme%@n@t}ioﬁgleﬁ}?ee@%{dé groups are not
redj e #

techm%aglgtpéeﬁ;?np 1612[ ?/(—Js%fr%e ﬁgtl ?ﬁgﬁirrg g‘b tt|8 ﬁgﬁg err%og% I’that those skilled

in the &t hlagtalteghativélyirsfet ® the resnimpshemitat $tatcturhes beisg ialflildyl cross-

inthe art may alternatively refer to the resulting
hnkedé‘ﬁ’é’ﬁllc@ﬁPX%?Il‘*%flﬁP%lyé‘éo’ﬁ‘éFng a fully crosslinked

acryl i ‘f i oﬁg}ﬁﬁ};ﬂﬁr&p&}y&inﬁtﬁﬁﬁg @he fiRdCadPERBh@EdBPonents of

prepare the first and second conponents
this exafnpldiogetbzalmol eereﬂo@t‘ﬁ@ﬂ Wit compethdde dhaf@@nmeﬁns of Examples 1

and 2=sii’@€’1%{"?’g5étha3v/mgt"f‘a‘6§ %t?/'liﬁ%?%?'tglé'p@é oXI' M e%m%%%&%n/h gd

approXiffael{ 95 Peilcakd sﬂﬁboﬂf{gn anRAresih BB, Yand I 7gRIRaNbY sollumecsnhds
on total "resin solids, and 83 percent by volune solid

when wiread andstbianedh forahplisians Bropapisss iof dtsipghtimpy ]@fgg@qs?,e\geagferabﬂlty,
tine, h
ﬂex1b$1|t|% é@ga?t Sesiy ncglagﬁg 1%?1%%1@5%1@%32‘% :tlge%’fgﬁ%{é %ibﬁ’ b¥ J[Hié’ example are
substah@4Iha sk a®that bievideddniestableeatthewndleithe nxmhples &bl Eeemple 3.
at the end of the exanples. Exanple No. 6 Fast-Cure
Acrylic Epoxy Mdified Siloxane Conposition This

ExamSE AP 1S 93&3?&% l&ér%b#é!ﬂ*ﬁ&iﬂl\@o&ﬁ@& SRExES AR sRiow t h

the except was not used
init slmhke dregirednus é}caumldfangﬂuip,tloas fiing pn@mmtogeetate-

o e T S b R B UM o

DA RPCdRSodeRt bomir0a i 1 e6lhRRE 8iis pAEE fiBt-al dified
mgre&i@ ITECOZA?&)lSe 49 alkoxy-functl onalls %I&PI cone tihg modifie

siloxane t(ﬁnpmihuat wag ﬁ@pa@d by comginieg ‘glelfp]éo@@gq@xg@pnts approximately

R T T

RE-6 RF&H 2866128 .2p f wiitne @8fanRe (BYKW80), 194g wollastonite NYAD 1250),
1.95g P-tertiary butyl ether solvent (Arcosolv PTB), 4.5g polyamide thixatrope (Disparlon

600), 5.5g hindered amine light stabilizer (Tinuvin 292), 5.5¢ hindered amine light stabilizer
(Sanduvor 3056), 135.4g epoxy resin (Epon 1510), 165g acrylate-functional oligomer
(Photomer 4006), 11g flow/leveling additive (BYK 361), and 8g organometallic catalyst

" (MetacureT-1/Cotin 227 - dibutyltindiacetate). These ingredients were mixed until uniform.” =~
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pol ymer (Croda CSA582), 12.9g acetoacetate-functiona
ol i goner (BEPD), and |Ig organonetallic catalyst

W@ ciobasygb1 tin dil aurate). A second component OPCTPPHE1005/032755
"B" used to nmake this particular fast-curing nodified
sil oxane conposition was prepared by conbining the
follow ng ingredients; approximtely 5.4g
epoxy-A stehd eox@borsdnt anBart EBY wselAb B} thié paticsler Grstteuyng

modifigiIoKa0; CorRRRY GRePRBRS P RGE PGNE P 11D B Of Pt &, 1512
amino Slllgﬁee {) ALY R840 @gaﬁ&?(gﬁmgfbﬁaﬂ MR @B Sedidle ;ﬂ? C$-3800nd

were stirr roomterrperature
appr oﬁhm’amqanﬂg nivekifiel slkmamdw@nmﬂsﬁmeaf dis ggaopleiinprovided by

o bi RSB R T At

formmg %g 'Zrib BS 3Ry & 1B L8k 8t BEmPEitisTEr ORGMhkGohglobitidAiine
functlonallty The fast-curing nodifjed

prov1d&1 Itlmemgfedmtmngvndcd) ﬂleaffln uhiesge rupeastions forioun gelesigd protective

h
e <GP, B e R RERL el 0098 LS s M e

acrylat@%ﬂdtio%aﬁ[igﬁéﬁleﬁp@hfolt(ﬁﬂerSIOb6)(1@f’[ﬁe ﬁﬂ;ﬁ‘ﬁ@rﬁp(bnetntlto Iﬁodmetem s
conposition is provided, the in edlents]g g¥|de
alkoxysitemeeiunctinngbrcgplateu pgeraetc enchyvih fhy POHT S Isiopagn alkoxysilane-

tective f 3 r Silanc-
e B
funct1dnﬁEe;ﬁ§@tré§ﬂﬁ) eindttlee dllogy-fumotbnal nicek mtﬂrmed@teadaie@pkﬁ@lzolysm
and BEPD) in the first co

N N R IVENET 7 T
In this %&%ﬁﬂﬁ%sfhle%aét gtobﬁﬁaalt aRGIHt fempeR@dene, the star

oxy-functional silicone
i nt er nattihatcempiediengd thegd r@b‘y@n% a findlypengd priedivatilens

o B AR S5 Pt A Wi, s e

resultih @B PASHAGGH isPhkoBadd ﬁrﬁaﬂtlﬁ,mé@d’t@hwfﬁaydp@skyl feups (resulting from
conpletion of thése reactions, a finally-cure

ed
epox1qgrgyomnng/epefmng§wif1§1 qg}a@ghg;r@gps(@mtwg %f@rquym the silane-containing
cr.oss-1inke akhnicall
and/orﬂl}clﬁ)gf llﬂt%ml jate n’éf ﬁenﬁ%%ﬁ%ﬂﬁé ﬁéd)!l @% s?%?{ﬂgr tect gca y
presenP Pk Q@‘dlﬂﬂg d@amﬁcabytrmmet it (Dsntodfe unylelstowo lthay rthmp skllled in the art
(resulting from epoxide gro r|n enlng%u
may alg,q:rpatmgly Fup sheaepwiing ﬁheé)iuc? ?,Pptlv Iy cross -linked
acrylafc‘e'egr gﬁ&ﬁ’%l%ﬁh?g and/or sili cone i nternmedi ate

though the epoxi de groups are not
t echni This Ipylrtmum éovimuilatidnhie athégubiildagossklaniied akrylate epoxy

LA ENU R LN NTIE TR M P

forme& Iﬁ%H‘} & foRhiMEN KBS Qﬁplﬁﬁ' By bitol ndblgsed Jted ?dnels and had a dry

acryl 1 c epoxy enam ne pol ysiloxane. The formulation
film thiclapas efthppyoxtmatelyné mglst Adedry §tm hadia indté gloso op A aht& degrees,

a glosg Ietentlon of 50 percent after 10 weeks QUV-B accelerated weathering exposure, and

showed no evidence of blistering or rusting after 2000 hours ASTM B-117 salt fog exposure.

Example No. 8 Fast-Cure Acrylate Epoxy Modified Siloxane Composition

This example formulation is similar to that of Example 8, in that it is prepared

using an acrylate-functional ingredient. A first component or Part "A" used to make this

" ‘particular fast-curing modified siloxane composition was prepared by combining'the ~ -
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this exanpl e together had a reduced VOC when conpared
to the formul ations of Exanples 1 and 2; specifically,
whaoosnssal VOC of approximately 176 g/ 1. This PCT/US2005/032755
formul ati on had approximately 53 percent silicon (on
total resin solids), and 77 percent by volune solids
when m xed and thinned for application. Properties of
followidlk YihgredithtBE apfrakicngds 398@ M BA%Y hlkoyy-filcesmdisilicoye

intermadoR AL B0 261 A G RIONES BFed CLARPANED ol 1y SRR dgfmer

(BYK 8}?03?1%?% \%1‘?&5&0&?@ I%I@’AIB] ?2%(?“1 88g ?tteftﬁgy El!ia’tglt éifcl:fijrtrsgﬁfent (Arcosolv

PTB), ASg)bbl@ztamﬁpdnmatmpd (Dispatl®i 6&9})@51& m@dg@gl, iamimlighd Staledizer
(il Ses 56 Srdranennan e s Bar ST @s8h §agfig BB resin
(EponﬂfxolrS'TU ) gty gﬁcﬂxﬁt@ﬁﬁféﬁbﬁﬂ oUgber @horsfiatl4aL®);, f upfibivdeesling

I ngredi en first gﬁonent or Part "A' used_to _nake
additive (BYKp36 )i and 8g orgamamasailicwgtabsist Matesyre- S R

conposi ti.on ared by conbining the foll ow ng
ingrediepi§VisdF BHred &ﬁﬁﬁﬁﬁ Yt el y 398g Ti O . 398g
al koxya b cofionéitlok PaRe B! b toanilattis (SNicABE fast Syring
surfactant (Rhodafac RE-610 surfactan&), 5.%% s%%%ggp§4
modifigd idenape cOBYRSIOBDYVaS RGBSy IcABLEHNE Ber( Q0 AErSBHYart A, 842

tiary butyl ether solvent (Arcosolv PTB),
an“noﬁk@8%%6P5§lee t hi xat rope (Disparlon 600), 5.5g

hi nderegk agi-agidg abdifisd sibidane eompc'rs;1mvoﬁth@9:z)11np1§: iggrovided by
combngllgg %zé ggﬁlglgﬁgg?eé@r%}?t o bl L %{eti:)e g 5§ gr%] ¥edon comE)Onents thereby
formm% l§te GPH%; fnggﬁied% lb%ﬁ%&é{%’%ﬁﬁbﬁ n?hcélﬂﬁ’ﬁdomﬁdsglon is

evel Itive (BYK
provided,gh& ﬁmchd:ﬂts proclaiedltlysmn(mtzm@mueerreytw@ ity foppra desired protective

film C(gﬁlt'}?lgf ﬁ“ﬂnga gﬁ%f&%gee%gﬁgﬁg 361?]1 ﬂ%lfjang ?ﬁr %a&% 5&% with the

acrylafPeftBctidhaP inRRddidit WP iRdtohasa 127y id e fﬁ"ﬁdﬂofnpederﬁ itd progioee an
conposi tion was prepared by conbining per. 100 gﬂ'(ams of
alkoxyRdane-Anctional agrygmrm @p@ﬁ\é%(](t}qp eg_q;@re&gﬁ@forg@n alkoxysilane-

functlemli I uglﬁtr ITEla alk %&% g %tfahglrmic%ﬁn(%X}%ﬁﬁgfmctlonal

oxane ‘conposition of this
epoxy@ﬁs’i‘mﬂnﬁ alllSoxRr-fadétitee] hyccﬁmrlhﬂeﬁnetbam i derigs ihpidrol ywiseride r

the ingredients of the fir and segond coO
polycqndénwgnwwwnéhe ISP IROL PO AR ¢ ST Bk pealyst: In
this exa g}ff? Zlﬁése?&tctlgfsc&: Ll %Qéhbérgﬁlré s provided, the

I ovi rein under go cure reactions to
f or m aAdes cmq)lmcm daheseeeatqtﬂons edatallnguradurpisgiiteeis

cure reactions the_ anm nosil ane ot
produga s BBy FRISO AR ETD PO STt SICERGPGRGY Since he
resultﬁlxg Qﬁ%micﬁ §tﬁﬁztﬁrb 'isﬁ%ro%él@@ At b Reabli@HbICIB/d@dkyl groups (resulting from
koxyS| ane-t ional acrylate oligoner, and with

epoxiddgroep oing opesing) wish sidanel gwuas ROIRRY Qrafﬁéffl@dw@tth% sijane-containing

esin. .. The al a un
o RS SR ML DBl St el
preserﬁhlgt}@l KQiind LinshicARBlctSid, itGO Etﬁbd idersteddi thhiethogedsbilpo in the art
ysi s
may alternatlvely refer to the resulting chemical structure as being a fully cross-linked
acrylate epoxy polysiloxane.
This particular formulation is a high-build cross-linked acrylate polysiloxane

coating with excellent weatherability and corrosion resistance. A coating formed from this

"Formulation was applied diréctly onto sandblasted steel panels andhad a dry film thickness of -

32



10

15

20

25

30

and pol ycondensation reactions in the presence of
noi sture and the organonetallic catalyst. In this
wex@npbs9l t hese reactions occur at anbi ent tenpPer/Eas2008032755
At the conpletion of these reactions, a finally-cured
protective filmis produced having a fully
cross-linked acryl ate pol ysil oxane chem cal structure.
approxdinaeey 6 helsr @haldry fil bhdan ﬁﬁﬂlalgﬂass of 86 at 6&dgarens| aglpss retention

of 81 ;@5@;11: g%err eg\%%:lkg%gg\/g%% é%‘te %ﬂgﬁnp %gq%lél{jttpgn fh%\%g]d excellent
corrosf%?ﬁ' | S5 L0%QK i RS Eﬁﬁeﬂd% driEisitih@ Hﬁmﬁﬁﬂ 8t &t 2000 ABHsWSTM B-117
I'tcone internediate ingredients, although the

saltfogpxposdm groups are not technically present in the
resulting chemcal structure, it is to be understood
that those skilled in the art may alternatively refer

Exampl@ N8 T esufidtgrs Refledpost MiGdifiE® SHsxddeiTunpsitiohl y
cross-1inked acrylate epoxy pol ysiloxane. This

parti cAlfist cfommmb@ttqrd’rartu "A"ispd hmpke thip pardedan fasicaging

o g e PR BR SRR AR MY o RHE B
appro®ifiafeb@2 7 BASTIdY, 515f4gramdxgtﬂlmmalssm@memmmemaet(D¢ wmzn 1g
sandbl asted steel panels and had a dry filmthic

silane GRP&PPE bl gﬁtcgq;tyre@caﬁqnger (ﬁﬁ@hﬂpgh@ﬁopﬁ@tﬁhégéﬁetﬁl% iu{clia 1Spersing
addlthal 081%1 s?&fa?%tg?glfg%\l&%@% Zeeta? terﬁhgﬁﬁﬂapﬁhrglfé ¢ p8ymer (Croda

B accel erat ed weat hering
CSAS SZX)p 65lgraeetoadfﬁﬂat8-lfmmdnada)lgmrdeff&@?]b} 1B iasttydaté-fignctipnal oligomer

rustin r 2000 ho (s TM

(PhOt%&f‘ﬁé'é)Qg)e gRpsaaonstally %??YSJ[ @Pat-‘/}lxé@qﬁ‘ﬂ%& poXy
Modi f i %dsegbﬂcp ARSONCRIR IR T isd Mt maKaFN Sarfi@ll st aitduding
is simlar to that of Exanple 8, in that it is

modified eslaxem qsvmpngltlan ispreparad by tombiniegte follgyyiagirgiedients;

spPopREETE S AEPTReErRP g e ag 87 ol §desRiabdan e curing

agent VRScaB(i8P24 £, Mhe&aAbicBicRE ih fd§ ddopiico@poingit et stintes ,at room
appr oxi mately 3988 i 2, 398g al koxy-functional
tempemﬂme(fgh@ﬁfmlmﬁﬁéﬂ féb@ure‘ &v- the pyrposgokasidnging e epoxy-functional

silane %%sykg%g@ W%E’btgl% Qe g@?%ﬁﬁ% Yuri I%Y%n§ ({{ﬂc‘éﬁf‘ﬁ‘e S8H79aNe! forming

the abdv&heted ki pomer huwmg belhh&nims ahd/ allkbx ﬁxn:tlsmmy PAB)roximately

825 ezl A s FTGe UFDr-Fos P PR Hisma kD074 i

then a?@%gt?rtﬁgsem%éd' HRLIFAY %?e%‘ien@ssan duvor 3056),
epoxy resin (Eponex I510
acryl atT(he ffaﬂtwturmgl a:iod[ﬂadgsdnnzme(opnmpgmgn o] figyyxampleis provided by
rovv/Ievelln ive

bR e B T oo et

formlﬁgf&{ Eé}'ﬂ%‘ Eﬁo%ﬁ@dlﬁbd ﬁ%)&éﬁé bodmpdNifie. NOnds tBRGRRosition is provided,
onponént ‘or "Part "B" used to nake this particular

the 1ng1adtentsmrowgedrﬁx¢r¢m gud@gq» gucra m@ac@@ma@sfptm arileigas prpeplylm
coatmgy Dcurmg tﬂese%up reaghons ¥ EiRin sﬂ r(}kl'f‘lO)sanégtar polymer reacts with

the acetoacetate-functional ingredients (Croda CSA582 and BEPD) and the acrylate-

functional oligomer (Photomer 4006) in the first component to produce an alkoxysilane-
functional acrylic enamine and an alkoxysilane-functional acrylic resin. The alkoxysilane-
functional acrylic enamine, alkoxysilane-functional acrylate oligomer resin, the star polymer,

and the alkoxy-functional silicone intermediate undergo hydrolysis and polycondensation
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am nosi | ane (Z-6020). The fast-curing nodified
si |l oxane conposition of this exanple is provided by
w@oovbiosusay and m xi ng toget her the ingredi ent SPOf/US1965/032755
first and second conponents, thereby form ng an
acryl ate epoxy nodified sil oxane conposition. Once
this conposition is provided, the ingredients provided
reactioh®BY B Prasbier gfaneistue: drdahd bpsometafivroatalystieli thexkxample, these
_protective filmcoating. During these cure reactions
reactiophacefiith@aPIeBhEMPSBP90) reacts both with the
acry! akeabUBAI A K RALENS, 4 RHALAREd fiAddrivelTlile
first ‘conponent to produce an al koxysilane-functi onal )
producad hyving arfeRy nrossdidken achylicmampoxgolysloxang chehweahsipcture. Since

T T T e T
from eg{»égé Ydupaies cg}éﬁﬁfgb Qi sil 8RAEYoups Skidtin@ Bfiformed in the silane-
na

xy-functl Si licone internedi ate undergo
contaitiyg aod/ps sikicemdintronydiaiedegrsdientsrelihongh thsppoxiderups are not
.presence, of , noi st ure, and e i :
e B RS P B0l R B RTE bG8 Al Blos st
in the & ﬁﬁ?ra%fﬁaﬁvel@treﬁehﬁ) e FpLBing @helical ftaseure eabtingadullycross-
. finally-cured protective filmis produced having a
linked fagtyllig eppys sndnpink pelysidesphat e pol ysi | oxane cheni cal
structyree 3 lnni% D B {edGhdESubchents of
ot ovi Lt TSR sl R, cotp el G2\ il fsGhd Edtubdnents o
this extfpSdiobbigr fidseneeyped\ieC grhenpomipagddp e foghulations of Examples 1
si [ anol groups ,exi,stiﬁg or forned i.ﬁ tlﬂe ity i t resistance
and 2, apfl AFRRCEESOA AT IAG UEIRNBANCSS Wb e PSR Hy-d mpact resista
i . B0 HE 0 PRXh AR M. BURSIEi a9t the resulting
amid?@%ﬁﬁ?%%ﬁ%ﬁmggg%ent iﬁ thg resul ti ng chem cal 9._ )
chemisdl stratturesprovided én the fimellymuesridrofodmed fom the semprsifipr gl this

mvergadt b T BEGEEDLI Tl FFTigh Bt D80 ol Bt cxamp

comp @ P &/i8RPKY usﬁﬁ’% Mﬁlhr a@%B8&tBaceldi-Sureibhdldhgdradient, i.e., not including
formulation i's a high-build cross-Iinked acryl ate

a mixtprd gisickoresiate codaeyiptsungtiena érgredientieat her abi | ity and
corrosion resistance. A coating formed fromthis
formul ati on was applied directly onto sandbl ast ed

Examslke®). 1panel Faahdurbadraiciietifant Mpbky dkual Siloxane Composition
of approximately 6 mls.

T d fi had inLtjal.
gl oss &ﬁ’%“éflpwn’ﬂ%‘gl?aé%“s& g‘éser&?{%§“|§5<%ngilgﬂ?1%gwlag¥asjg€unng
modiffé%rsﬁSQéneaJoﬂlﬁg)s'&ﬁ)n‘i‘?%&éar ?@oﬁ%ﬁ%§fh@?f§ﬂ’o%ﬁgti £diBsks;
Y and showe

exposure, xcel f ent anrOSLon re$|s ance
approX¥intdieln a5 6 dé0e e 1dfg dkixgtianctigabsilicerstintegmediater(DLOHY4), 12

} hours ASTM B-1 17 salt fog.e Sure. e .No. 9
slancf QBB B RN EREEN Y e Bt e lefpmer
(BYK’%SfO?,.rdS.@ A tan&ﬁveﬁal@tagérﬁf'(Bm@ 108)00 @B kespb i and wetting
particular fast-curing nodified siloxane conposition
agent (BYEr B33y e fig bindewdianinnlglt istabilizer olinwgni2Agk ggg apiacetate-

functional urethane polymer (urethane diol acetoacetylted having an equivalent weight of

920), 14.78g nonaromatic epoxy resin (Epon 4080E having an equivalent weight of
approximately 224), 11g acetoacetate-functional acrylic polymer (GPAcryl 613 having an
equivalent weight of approximately 920).

A second component or Part “B” used to make this particular fast-curing

modified siloxane composition is prepared by combining the following ingredients;

“approximately 2.5g epoxy-functional silane resin (A187), and 2.8g secondary amine curing’
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approximately 27.34g Ti O, 15.4g al koxy-functi onal
silicone internediate (DC 3074), | g silane

W@ @R8n3BIn), | g noisture scavenger PCT/US2005/032755
(triethylorthoformate), 3g wetting and di spersing
addi tives, and surface tension nodifiers, 6.5g
acet oacet ate-functional acrylic polynmer (Croda

agent @@e&zﬁ&k 2|46t7}5 qmef@e@fﬁg lﬁrﬁhismetcbmhﬁimpmlnegm stit GERDpom
acrylate-functional o P 400

tempenaglrofcgaﬁm%vmtphk%@tua# {pg th 'e%&"rﬁc&e&ﬁ &?@é |%?Pé{x¥)1%n%1°nal

silane re%‘;‘x[o(I Cg?g{fﬂ §ec8ﬁda?85ﬁun(§:3:urlﬂg %geﬁtQAH%ﬁlnE hus7), ee. forming

ast-curin |'oxane conposition
the abo\&a-rmt@imqu)lmechgﬂbmg alnhm: Efndl aﬂlcnmylfgncrtn@abm gﬁ:mgommately

e SEER TR B SR TR e s
curmg%ﬁ'&@ied éﬂb’%ﬁﬁe bdiﬂ%&%cﬁ{‘oﬁhis réxﬁrﬁbl% 1§§1@Q[&éd¢@%ﬁ{!ﬁxﬁh% ah@mixing

rred room erature for approximtely 24 ours
togethélothe tﬂgeechmtpoﬁéle cﬁrstzmid weeand gompenssyso *@exp@h@mg}g&n acrylic

|
methaﬁ%ﬁ%gx&%ﬁﬁeﬁ %1\'@'0 %r\rllmpctésli]técgnh e(?rgcree%ﬁﬁ %g{r%)oﬁﬂhﬂ % e}‘ﬁ ftdgg, the
ingred i@ p r@ﬁhé‘d‘ﬁferé?ﬁ\ﬁhﬁ@g@ etile redttinss ‘@I’idrrﬁ |aldé351y6d protective film coating.

functlonallty pr oxi mat el 2g am nosilane (Al Q
Duringthdsescg r@pkm@yth%mmpﬂ}@aﬁ (gllhoé b therita dPilf%.{tTfeaCt Wit the
ted
scorb S kP P80 HRasg GRTDaRd; i ecahe
alkoxyiéﬂﬁmoﬁmtm@fal Qfctlidie nexaiep [The |aﬂ<0|xymlamdffdndmmnahnbﬂhanmglamlne
and mxmg{Fs ether t he |ngred|ents f the firs

the stag gelymsrcORIonBRO S TP R S GRS IR TR g P Ter 89 @&6@9’ Sis and
polycc;}rﬁgllw Jati68 x dpsaajti&%%ﬁﬁeth&grgg’%ﬁb b ARistiRGRd Y G oaRIRASIiL calyst. In

provi det e I ngredients provided thérein undergo
this emnrpee nlmeteaonsna@cﬁoatmndalde$¢m1e&1!atprmt ective fil m

ti DLI
E:,(/-)\Ia I1 2 AN %qo“dg%‘%g rrreearcg%%sg tg If‘%gﬁ% tc?lﬁeg gt‘?\; ARFis
produ@e%i%@ﬁfgei ﬁﬁlZ -f3589tnikemat rylid Gfctfiing Bﬁﬁnh@p@@&ﬂ@&%’é&ﬁe@ﬂﬂl

BEPD) and the acryl atefunctional oligoner (Photo
structut®0 S)nce phet gsulfing ¢ emlgp,]{ﬁ@rﬁgme Jtsd;)r@\ﬁ@lmﬂ]@é)aﬁtrby reactlon of hydroxyl

groupsa{rﬁ%xi% #rgq%g]i)?)g tgllg]?n | rllr?gao }n(‘gg %ﬁlﬁﬁolﬁ%&ﬁ%msﬁng or formed in

the sﬂ@ﬂlé‘&?@(&ﬁhilng%ﬁﬂlfw @ﬂic@ﬂ@inlte’iﬁfeﬁiateangﬂ’edmntsealthough the epox1de groups

al koxysi | ane-functional acrylate oligoner res
are o teghnipalyypresent Hhderpail ta}a&ks@pnqai Festhalt Soorte dpprstodd that those
s P S0 YO L S g s i
cross—ﬁﬁl@bdtdmeylmgaﬂhmémmyl enamategiofsiloxdne. t hi s ex arrpl e

t hese rea%(gl ons. occur %i: anbi ent t erat

conpl et The forgrulgtipnguepased by Bo{gblnglgftﬁ%gﬁt )gmg Elercgad components of

this eﬁ&r‘fﬁ ﬁ{éefhgr gﬂ k&8 1!15% P LRAMER B@Xﬂbﬁﬁe Whilélbtdwiding a reduced VOC

acrylic enam ne pol ysil oxane chem cal
when sompatditethe %mdamdm of &emplasd a@ﬁ@nﬁ@pm@@ﬂm plifyingstime,

provi d t f h
hardn%s[seglgﬂtgerﬁgﬁfxe gf;ﬁ(g)g%tx: 131%)06 %%ﬁt%i?‘?%%‘%g%e ﬁlll%ag )reoswf%cfﬁe comparable to
that OPE QH&ENH gups existing or formed in the
anecont al ni ng

Fast-curing modified siloxane compositions of this invention were prepared by

combining and mixing together the two different components for each of the above-identified
example formulations. The combined mixture for each example was then applied by

conventional application method to a desired substrate surface to provide a protective film

" coating thereon. Specifically, for Examples 1 to 5, thé resulting compositions were applied
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and/or silicone internediate ingredients, although the
epoxi de groups are not technically present in the
WO e®alosisny chem cal structure, it is to be undeewUSOS/032755
that those skilled in the art may alternatively refer
to the resulting chem cal structure as being a fully
crosslinked acrylic epoxy.enam ne pol ysil oxane. The
by sprdyteéRdiqid 1o WéRleakaiktile Gefibé adyetchtiotied $¢ camadt swbivnt
conponents of this exangl e tog7et her has a redu %‘5 XOC b
temperahenceshiprnsdapRiexipreely 8 B andi Bhreresnt rkag huguditgn dt 15 to be
p) {ANE f1i Uy ' is i tion can be useful for
andersfy0d Rl HRFich iR s Bt (FnpoRRlof9BE R invention can be useful
providiggbeative filsi sdasingeor avpretglblf diffaerttisabstafesEighs eeid, plastic,

3., Additignally, the resulting cheni.cal ruct ur.e
wood giddof e FHCERES FRITe) SLOXETOPOr GO PRI in e
especi% o glz bRt RF utdinhé RMERLE %L%ﬁ'?m fotidthgdprbRvEVe film coatings

o enam ne functionality then the above noted
on woedearspbsgiratesrposi t i ons provi ded by using only an

e oo A A TR shOREE AR gy Gorer Bt accorcing
Exam3&d Y125 Sedrél BEplicanaing p]ﬂfaﬁé’ér%?ﬁr&nt tr@ abNa topd Ebat having a
Fast - Cure Acrylic Urethane Epoxy Mdified_Sil oxane

thicknGsmf epprokimmately S0meicrasesipis e AtV osrepabstratey ThewrxeBPifake
this particul ar = CUI | P i : -
compog%wﬁlgg\{e{? %;Wlljlleg t%grl %%%‘F% sby %eg%# %lbse e?ﬁlégyg{éﬁtg\%v&ﬁéh a primer
coating Gélﬁs@ﬂi'n?mfﬂm@mk@dvﬁﬂﬂﬂb YroabAgkgonlinG@nathal Ing., of Pasadena,
__al koxy-functional silicone internediate (DC-3074), Ig
Califostip.ane (QP8-5314), | g noisture scavenger
(triethylorthoformate), 0.4g silicone defoaner (BYK

080), 0.06g dispersing and wetting agent (BYK 108),
Dryin® Tége Diagper si ng and wetting agent (BYK 163), 1.5g

hi ndered am ne, light stabilizer .(Tinuvin 292
acet 0 agg? é‘?‘é?lgﬁéttg%'r‘?&rm% Padffi?‘fgmééf‘%%’ﬂnftoﬁ i le(%jﬁ 8%%9%%1165 L1053
€ b Higf Ha\oRHaa 16t WHmyel gbdnvehti&R0poxy-

were t?ﬁ%gggg%n%rlonati c g%gxy resi n‘?g%pon 4080E havij ng an
polysibane esantonypeisigion (BS Xaffiorayrilshie oy Apeyon Iytegnational Inc.) as

cet gacet ate-functional acrylic polymer (GPAcryl 613
preserﬁ%‘&eﬁﬁwé%%@ﬁil\\ypaﬁent wei ght of approxi mately 920). A

second conponent or Part "B" used to nmake this

ﬁrti cul ar fast-curing nodified siloxane conposition
Table No. pr-dpsarmragatiyie ioiAg HMRg the fol | owi ng i ngredients;

—approxiatel 2.5 €p =¥ CH I B le | E 1
DW“‘@?@%‘% ,Knaoﬁ’vd1 g_pgx seco(r]%é?{)?lig nkkg e Eggﬁ #tr e%&%ggr% ne Pie
(mimAé) 7) .| Phegexamgr edi ¢nts in {Bi s secpdd conppéent ared

stirred at roomtenperature for—approxiately-—24 houlrﬂ
g bl o S o
Dust ¥re¢ t héSpur pose of adducting|®Phe epodrsfunct Bnal m

Hang-restn (A 87) Twht T thegecondaky am ngj£uri ngl 14
Tack Breg (@ﬁcam ne 2457 \,gnle. g., grm nag| the abole- not ed

Print Bled! PQ@BgMeEr having bebh am neodand al Boxy 17 45
functilonality. Approximately

As illustrated from the drying data provided in Table No. 1, fast-curing
modified siloxane compositions of this invention displayed: (a) dust free drying times that are

at least 80 percent, and in some instances 93 percent quicker to dry than that of the known

epoxy-polysiloxane; (b) tack free drying times that are at least 80 percent, and in some

iﬁstancéé 92 pér.cent qulcker to dry than that of the known epoi{y'-pdlyéiloxané; and (¢) print
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conmbi ning and m xi ng toget her the ingredients of the
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t hereby form ng an
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e acetoacetate-functiona

i.o

Aevipe gt Byiged by the

{/@ﬁi@lhéirepoxy-
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ane-

e star
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As illustrated from the hardness data provided in Table No. 2, fast-curing

modified siloxane éc')fnpasiﬁbns; of this invention displayed: (a) improved early-stage
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tenperature conditions (approximtely 25DC and 70
percent relative humdity). It is to be understood
W@ b@b/0smst - curi ng nodi fied sil oxane conpositi oPGT/U82005/032755
this invention can be useful for providing protective
filmcoatings on a variety of different substrates,
such as netal, plastic, wod and the |Iike. Fast-curing
hardne5P@h efa!s@l:éld Sk ﬁrﬁ?iiﬂﬂ@échﬁmg'ﬁ]?ihitMQ t@8 dhpparidd)berat least @rgercent,
_especially we adapt e or. use in the furnityre
and in porae EisEARCEORY Frleast B Ay cpr sthsacriwarsd ththad g rh?a@om epoxy-
polySiMQﬁ%e Mnd Fﬂ@séc{nﬁ;ﬁé\ble l-gb;g s{agé haknbdsheaaded hed cﬁx‘f 19¥ @N@at of the
conpobsi tions, prepared accordi ng to Exanpl es to 5,
knownvspbry-gphisilexhne §exvgpiplouthal fonautpidorsmif Fxguiptaios. leanda thalp

semong 3 PRt BR3P Tl s koown povy

polysil%Q&Hé?.Si tions were applied to a substrate surface that
was previously treated with a primer coating, . .
consi sThingawthessrtest daeklemonstzateseibe dact thitfantrevidng modified siloxane

International Inc.. of Pasade ' '
compe it Bl o 08 D L VR s et cpor
polysileRERASIntpdRRPonsf ankXa¢ieheig bnltke partietler foemtidoh)piiavdmyategstage
tinme and conpared to the drying tinme of a conventiona
hardnesy ey issiopriarablaaiodhates caneatipeal icpperpelpeioxane cayRpItLHSe The

from Xy e ' : '
fect thi SPOREOR] of AT B nch ) FRCREABEN A ARLENS! Bun be an
importaitoféhtdiesof fornalatiend\d thik inveation enakimpghemdspacedlysiélbsuated for
conposjitions of this ipvention displayed: (a) dust
proteciyeeoaiing @Rpligatinps caling géﬁ%CH“a?aﬂyeg hg%/fg’ﬁ%sr Ezezn , and in
sonme i nstances 93 percent quicker to dry than that of

the known epoxy-pol ysiloxane; (b) tack free drying
Weathttinggs that are at |east 80 percent, and in sone

i nstances 92 per.cent quicker.to.dry than that A

cnown Spsy RO Srouah RO P e thebliBhs f Rl os.
and 4 {vef®isd Rakd #6r8v@khdriR@$QOURBBY @hé edthparati ¢ the cdavantional epoxy-

I nstances 93 percent quicker to dry than that of the

polysilonamncapensjtiqudtyymeasexias slosTRecTiaiariod sé dimen (figg gloss rating (60
degree;élggsg og Qﬁ(\é :1 g& gor pe}ig of ABROG S 1(9%61&1: tHe Qgﬁqgioﬁﬁ‘éﬂst J)ifﬁlxample

i derabl’e advance over conveéenti
Nos. 3ef@xypetiysdd gDéfs’SWfahQQ&iak ngrecqiiecimtlaron that pf thei @inmentional epoxy-
significant manufacturing apnd commercial advant.ages
polysiloxgne capPesiiinic Fig VeRALGHBmTbe spnventiangl ﬁB?XYaP‘ﬁV%E‘?‘é‘aé

compq%ﬂ%%%ﬁhﬁ rbt VRhik dREI iR Erakddthd Blct DEPHEESSIN Rbdified

erore belng aced into operation. Hardness Data The

siloxas@eanpositiehsfodgiis mventian are dapabédoprbuidinpevetiying chawateristics
were al

that are compgra%i)e t%etﬁgt%? conventional epoxy-polysiloxane compositions while also

providing the significantly reduced cure rates noted above.

Flexibility

The so-applied fast-curing modified siloxane compositions of Example Nos. 3
and 4 were also tested for flexibility (conical mandrel elongation by measuring percent
elongation) and compared to the conventional epoxy-polysiloxane composition. The
compositions of Example Nos. 3 and 4 produced a direct pass rating (Joules) of 8] (Example

No. 3), 6J (Example No. 4) as compared to 3J for the conventional epoxy-polysiloxane
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for hardness (using Sward hardness) and conpared to

t he hardness of a conventional epoxypol ysil oxane
weoabiosigoronposi ti on (PSX-700 avail abl e from APET/O82005/032755

International Inc.) as presented below in Table No. 2.

Table No. 2 - Conparative Sward Hardness As

illustrated fromthe hardness data provided in Table

reversé\}%‘nss 3f gifcast t}murllmgllﬁﬂﬁhﬁfngelch mﬁrmvmlrmopen‘trp{)sﬁ dlastiniy efid
Is invention displayed:

flexibibiirg dr B RO BG Sens HaBS VRS T N ER PRt oot that fast-
curing \%o(ill?ﬁéa dilgalk E&nﬁosﬂ?&ﬁs R EH1§H1)VGI?CY0na§re kaRdle &%r@ﬁﬁﬁq%ﬁhmproved
I'n sone 1 nstances | east 80 percent whe
ﬂenbm@mharaetmsncs Wh¢n mﬁnpahresd wrwwrémxlywxy@plwﬂmﬁ camosmons
bl e | r e har d ness asured after
while ﬁﬂipri’lﬂ I?%t ﬁﬁnlﬁ?anflﬁ hRTE 5%?(5)/1106%& “oxane
(except for the formul ati ons of Exanple Nos. 1 and 2
that denonstrated | ater stage hardnesses that were
hnﬁﬁ§&ﬂ£ﬂ@gz | ower than that of the known
epoxy SI|O This _h
Db AR S PSS £ R o Brample Nos
and 4 &éﬂe%"t@st@@tHiQﬁipbétQBﬁst@xﬁcet(By sehsi it the padsastingain Jeales yn a direct
stage hardness that exceeds conventiona
and reeqrendiprstipn) dmskearepaseshiodhe eonyRationshaPareRRIFIoNgn P TRRSIHOD.
artic I I hat BRESSthat
mhe PRI SRR N4 S HERed BUEE SRR v
167 pe@@@x ¥repk yad h@m& reesiag (Jootes) thihwas hi(i petrh@tt greater (Example
nposi tions of g@ﬂ I nventi Q dennnstr

No. 3)dh haseldhe C%‘feé}ﬁ cB DRV TOPT RO Fo AP0 ey, pass rating

@d ouleéegfx éi%t 1'0@ Qht bR bRy SAVERB pARIhiSg [TRaIs ehReGhsl 17ypercent
sui't rotective coating applications

gleater:&[xlampge Nor 4)st|haltn thatiof the sorisatipeel gnexsPolyeibaxsee FOrgPIHEOD. This

data 11@1,5&&& ct éttfasituc;lhgg P%Géi Sédxsrllelt cg é?&gn%%%? ﬁq'lst 11119@5'[10n are
capabfé%@ﬁaﬁﬁzﬁdhﬁg ithNVeBimpad r&airE ftheh Qofnpared am venehtivral epoxy-
epoxypol ysi | oxane conposition by neasuring gloss over
polysitoxped ¢ayapaesitiansrhileadsapyordifiedhe sigaticaply ousrsyfaprates noted
gloss) of O to 100 for a period of fromO to 10 weeks,
the conpositions of Exanple Nos. 3 and 4 produced
gl oss values that were quite simlar to that of the
conventi onal epoxypol ysil oxane conposition, e.g.,
Chemigg} Besifianceom t he conventional epoxy- pol ysi | oxane
CONMPOSiy %1& ?(ﬂ ?ﬁfl o i éﬁrﬁ_’i RES G sﬂoIQI'leSc&ﬁ‘ﬁ(ﬁﬂidnls b$ tHe8d BRamples
the fac %ast curi g nodi fied sil oxane
were tegap fgichemital afsistdncs (meﬂnglﬂthyﬂ@t(meei\/lagp@bls@n@ﬁ) and compared to
rovidin atherln haracteristic
that o BR SERYBHET GPOREPOSFI ARG CHOPENATT oSyt S el ppapositions

displa Hﬁlgf)é%o%iel 1fb& %?@at&rtﬁéﬁ 260 ghdt Reer$ih@hint @atifak ¥f the
educ cure rates noted above. Flexibility
conventional epoxy-polysiloxane composition. In fact, some of the éxample compositions

above

displayed greater than 200 double rubs at a coating age (e.g., 34 days) that was less than that
(e.g., 3 months) of the conventional epoxy-polysiloxane composition. Accordingly, this data
illustrates the fact that fast-curing modified siloxane compositions of this invention are
capable of providing a degree of chemical resistance that is comparable to that of
conventional epoxy-polysiloxane compositions while also providing the significantly reduced

cure rates noted above.
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The so-applied fast-curing nodified sil oxane
conpositions of Exanple Nos. 3 and 4 were al so tested

wo 2006/08%8%i bi ity (conical mandrel el ongation bRCT/US2005/032755
nmeasuri ng percent el ongation) and conpared to the
conventi onal epoxy-pol ysil oxane conposition. The
conpositions of Exanple Nos. 3 and 4 produced a direct

pass r&éc'oﬁﬁnél%%kc%sfeaﬁfre §9fattRiiglreodiBed S)oxafied) compositions of
(Exa No as conpared to 3J for the conveqtlona

this 1n‘eqnt1ﬂly 1s¢bat;tbé>r meézketh@ @hwsmt%wdeﬁwmel}re tEgesipithouReactificing
ed a dire @n

such d%qurég B errrbaa{xgg prqpeéﬁ?eg%?%ea era%ﬁlgtg Jlﬁ&drfepéglteg:grt}lll Y ﬁin%act resistance

and chbiiRaDMedtapcOPRht ifigllp foreled Silinciobtingwtierd banpdred i‘.(I &y)nventlonal

provi ded, by conpositions of this, |nvent|on Thlst

siloxarjel TEHjB CPFNECOPHOSTIREE: ¢ &a?POP‘é(?P SFHPFICFBERS SRS &?én e
co rrpo SUIH - Rad @ngRRARIE ofth tion have
provi %% |n6%%&%§h? exi $?§acharacter|s€|c§3ﬁ%gﬁ

been deseripad eiﬂthtot)nmdmb]letdetmla\h/lﬂe pefergngeob sithiopaeferred variations thereof,

conposi ti ons rOVIdI the ni fi
other vaglg dIe BQSélb\igt Jg]gerﬁ fs[b?% Sl?petna ncg (Iélaﬁfxﬁs should

not be Sh 1%@% k gorgi%ﬁjéd QfHﬁétﬁle '@I@éﬂrfbﬁe@ ﬁer%iri oxane conpositions
and 4 were al so tested for inpact

reS|stance (by nmeasuring the pass rating in Joules in
a direct and reverse direction) and conpared to the
conventi onal epoxy-pol ysil oxane conposition. The
conpositions of Exanple Nos. 3 and 4 produced a direct
pass rating (Joules) that was 167 percent greater and
a reverse pass rating (Joules) that was 150 percent
greater (Exanple No. 3) than that of the conventiona
epoxy- pol ysi | oxane conposition, and a direct pass
rating (Joules) that was 100 percent greater and a
reverse pass rating (Joules) that was 117 percent
greater (Exanple No. 4) than that of the conventiona
epoxy- pol ysi | oxane conposition. This data illustrates
the fact that fast-curing nodified siloxane
conpositions of this invention are capabl e of

provi ding i nproved inpact resistance when conpared to
conventi onal epoxypol ysil oxane conpositions while also
providing the significantly reduced cure rates noted
above. Chem cal Resistance The so-applied fast-curing
nodi fi ed sil oxane conpositions of these Exanples were
tested for chem cal resistance (nethylethyl ket one- MEK
resi stance) and conpared to that of the conventiona
epoxy- pol ysi | oxane conposition. Each of the exanple
conposi tions displayed a nunber of double rubs
(greater than 200) that were the sane as that of the
conventi onal epoxy-pol ysil oxane conposition. In fact,
some of the exanple conpositions
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di spl ayed greater than 200 double rubs at a coating
age (e.g., 34 days) that was less than that (e.g., 3
worwshsigInf the conventional epoxy-pol ysi| oxaneCT/US2005/032755
conposition. Accordingly, this data illustrates the
fact that fast-curing nodified sil oxane conpositions
of this invention are capable of providing a degree of
What & lt@sihedlis:r esi stance that is conparable to that of
conventi onal epoxy-pol ysil oxane conpositions while
al so providing the significantly reduced cure rates
not ed. hovea et Ahalotinl SR¥al i RinRh doApkisRil | NG
nodi fi ed siloxane conpositions of this inventionis
t hat theykenalbk silitvd-fantivealrsdiede ideluediadels i n cure

times wi.thout sacrificing such desir erf ormance . ..

pr oper # 1%35‘ QEE YRIE REAHNF %}glr ﬁelﬁg?@ﬁtgg Sr,(’%f {hg BB fopgisting of
acetoa?é@@sﬁmétﬁﬁhlsﬁl RERAN dorGHRITERt oA Sherb BB, MU rhikeures thereof;

finall'y formed filmcoating when conpared to

convenan epoaly-fundtimmahiegredsdnt coati ng conpositions,

e.g., epoxy-polysil oxane ating co i tel_0n o

A houbRo el o R an REyolP RRRR L i, pinositgnes
ketimih8d, 81diRURE kh@mitiams thaest; dagcri bed wi th consi derabl e

detail with reference to certain preferred variations

t her eofvatept her vari ations are possible. Therefore, the

spirit and scope of the appended cl ai nms shoul d not be

limted to the preferred variations descri bed

her ei n2What Ths céhpositish asseeciled iA clasit - futhengpnmuridd @silane.

si | oxane conposition conprising: an al koxy- or

silanol -functional silicone internediate; at |east one

am ne geact irye cbrﬁ?&‘?ﬁi&?&; reSR SRR I RN EH A an

consi sting of acetoacetate-functional ingredients,
organ@aetyllatoatalyshct i onal i ngredients, and m xtures thereof;

an epoxy-functional ingredient; a curing agent

selected fromthe group consisting of am nes,

am nosiyl anegye kothpHifi@sas @b IInESmENFhefei! the €Bane has the

thereof; and water. 2. The conposition as recited in
generallfeinomild f urt her conprising a silane. 3. The

conposition as recited in ﬁlain11 further conprising

an organonetal | i c catal yst*174. |The conposition as

recited in claim2 whereip|the |silane has the genera

fornul a where R16, R1RgndSRi3-akg i ndependentl|y

sel ected fromthe group cphsistjing of hydrogen and

al kyl, aryl, cycl oal kyl, &oxyh aryl oxy,

hydr oxyal kyl , al koxyal kyl “and hydr oxyal koxyal kyl

where Ry, R17 and Ryg are independently selected from the group consisting of hydrogen and
alkyl, aryl, cycloalkyl, alkoxy, aryloxy, hydroxyalkyl, alkoxyalkyl and hydroxyalkoxyalkyl
groups containing up to six carbon atoms, and where Ry is selected from the group

consisting of hydrogen and alkyl and aryl groups having up to six carbon atoms, and "n" is in

the range of from 1 to 5.

5. The composition as recited in claim 2 including a compatiblizing
composition formed by adducting an amount of the combined silane, acetoacetate-functional

ingredient, epoxy-functional ingredient, and curing agent.
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groups containing up to six carbon atons, and where R
9 is selected fromthe group consisting of hydrogen
w@anwembisyl and aryl groups having up to six car@DOS2005/032755
atons, and "n" is in the range of froml1lto 5. 5. The
conposition as recited in claim2 including a
conpati blizing conposition fornmed by adducting an
anounte.of tTe coafpokifien asidcitae in claet O adetan ehefallay onsilanol-
_ingredient, epoxy-functionﬁ] ing{edient, and curing
functiogglesificone mtermediate has the general formtlla g~ The
conposition as recited inclaimi wherein the al koxy-
or silanolfunctional siligote innfermedi ate has the
general fornula where each Rl is{selected fromthe
group consisting of the hydﬂoxy roup and al kyl, aryl,
and al koxy groups ha%g%%?ugﬁgg out six carbon atons,
each Ris selected fr he“gr oup2consi sti ng of
hydrogen and al kyl and aryl jgroups having up to six
carbon atons, and wherein "A" Isiselected so that the
silicone internediate haveg an average nol ecul ar wei ght
in the range of from about! 4D0 té about 10,000. 7. The
conposition as recited in claiml1l wherein the am ne
reactive ingredient is an acetoacetate-functiona

LAgred ' RakidinEHORE sdrok aind alkyl, aryl, and
where %W%@%@?&%%ﬁo\kﬁer e R0 I se .ergtggmfdrpor% tahey ary
alkoxyggrouys leois) wt torshowfsbacarhdn etompotashbds selemsed/ Gomdhe gevg

. Urethane pol s.and djluents, .and_an .
consistRgy DRy SR Gl 0] g bEEPS FaviBH B s sphgn atogys: and wherein
' is REIRQ JoUungt the Siakbadteyhbdiale Bk XXk molsbalaeweight insthe range

from1l to 10, and where R2 1 is selected fromthe
of frong roans 400re leauit 16.080. hydr ogen, and car bon- cont ai ni ng
groups having up to about 6 carbon atons. 8. The
conposition as recited in claiml1l wherein the am ne
reactiye i ngheeimpsition Bredrdtinakehdtehdreindhé anade reactive
) i ngredi ent selected,frqn1t£e rogf %pnsistin% of
ingredigabisqacsetopetatenisrctignal| ngredisa ay1 g the general chemical formula
acet oacet at e-fungt | i
acetoacetate-fung?ﬁgggﬁjg% g%ggégmand conbi nati ons
where Rygisaefected. frobih theqpogosinsisting afacrglié, pelyestar, pokietheg, and urethane

ol A RS SLAEL PR LR G o bin

ﬁlncticﬂﬁlli)é&f%hgop,@m}lg?{ifﬁeﬂér"ﬁ_“ fasin Db Y DB Wikre RBgis selected
conposition as recited in claim8 wherein the

from thogopicohsistingndhydegenrnnd sethoacoontaizng grps bgng up to about 6
[ glrn%di ent and the conbined ingredients react to form

I N
carbonaat

8. The composition as recited in claim 1 wherein the amine reactive
ingredient is an acetoacetate-functional ingredient selected from the group consisting of
acetoacetate-functional diluents, acetoacetate-functional oligomers, acetoacetate-functional

polymers, and combinations thereof.

9. The composition as recited in claim 8 wherein the acetoacetate-

functional polymers are selected from the group consisting of acrylic, polyester, polyether,

_and urethane polymers.
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- structure

fully cross-linked enam ne pol ysil oxane structure

suitable for formng a protective filmcoating. 11.
wab@eoasposi tion as recited in claim10 wherei PCT/082005/032755

ingredients react at anmbient tenperature to formthe

fully cross-1linked enam ne pol ysil oxane structure. 12.

The conposition as recited in claim1 wherein the

am ne [@®act Thecimgsttttineastrediteddn chdm whereihuthe toropasition

i ngredi ents having the general chemcal .fornula

includgwa aoctoerrtpisHRpeiqpAbngropent prd thecemb@edingRIFRiS rgachifform
t ,
fully Cﬁér%gt%h]g%&e nganl‘ﬁkngsgr)f 16)%11 e u%ﬁ[? Ssﬁft%br%g @(Igﬁﬁfntﬁ%ﬁ a ROWctive film
coatinfiydr oxy- funct| onal polyner that is capabl e of being
functionalized with [ OCOCHCH], where "b" is from1 to
10, and where R23 is selected fromthe group
consi s{j ng ¢he MH{;% as3B&ltediah RRAMOON dr&iniEe BERdRsts react at
havi ng up to abou carbon atons. 13. The conposition
amb1ela1§:empcnatted to forpl the flly axprsrliiked ehamingipetysilexaeisiracture.
ingredient is an acrylate-functional ingredient
sel ected fromthe group consisting of

acryl ajef unghé eanapoditidn@ntéitedaa cydiat 1ewf1¢t6ﬁ*1tthé) amlne reactive
oligoners, acrylate-functional polyners,

and

ingrediswisi aveacrais- fupetiosek mglﬁdl@ﬁﬂﬁl%@\f@tﬁn‘ib@ graqrelehamicad fqrpalp
in claim13 V\,her rﬂ IRat e-functional polymers
are sel ected from”t%)e group C&?’ISI sting of acrylic,

where R0} jeleeted fah Yiet dretp camnibtiup ef hagkc, Qﬁ)ﬂyﬂmr@olmﬂaer Tend urethane
corrp03|t|on as recited in clai 3 wherein ?
polymggsAgd elpqngnél(ﬁng %[ygrolxg ct)(ogaﬂgﬂ?lmngr &ﬂi is §apab e of being

functu?x{a?i%? ﬁ@)@(}r"@ﬂ@ 1 CndO hySis RN €0 $6 rdi'ﬁtvlfﬁe?e RE;' it 8k &ed from
or formnmng a prot ctlve fiTmcoating.

the greprquosisting nf bgdrogmi, ambicarbore baitanig gmveysémﬁmgh@ to about 6 carbon
combi ned ingredients react at anbient tenperature to

atomst orm the fully cross-1inked acryl ate pol ysi | oxane
structure . - - - - - - . . .17. The
conposition as reC| ted inclaim 1 V\herel n the
epoxy- f&nct iToa abmpﬁ@ﬁ@fdfflsel‘ﬁtvltfrdsmwl@d wheriothe emdngficacipre

1ngredg(%lg %z?’%%c@?lla%-%lpg gox I in e%ﬁén? g&gﬁt%g h%%ﬁ%% gﬁﬂl& cons1st1ng of acrylate-

functi6®g idi1echtt rhcﬁ}llﬁblﬁlﬂctﬁﬁﬂmligsmgs, hmlamrﬁmetm@qnblymls and
i ngredi ents, wherein each such am ne reactive
Combliﬂﬁ@?f@dh@ﬁ? has a different rate of reaction with

14. The composition as recited in claim 13 wherein the acrylate-functional
polymers are selected from the group consisting of acrylic, polyester, polyether, and urethane

polymers.

15.  The composition as recited in claim 13 wherein the combined
ingredients react to form a fully cross-linked acrylate polysiloxane structure suitable for

forming a protective film coating.

16.  The composition as recited in claim 15 wherein the combined

ingredients react at ambient temperature to form the fully cross-linked acrylate polysiloxane
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the curing agent. 19. The conposition as recited in
claim 1l conprising an acetoacet at ef uncti onal
wOo p@eedisent and an acryl ate-functional i ngredi BOT/USRO5/032755
The conposition as recited in claim1 conprising in
the range of fromabout 5 to 50 percent by weight of
t he al koxy- or silanol-functional silicone
i nt er negli at €he SorhfosBdnpBrreatdd ihylamailghhereih thdepaaytfnectional
reacti ve ingredient, 1to, 50 percent g_me' t of the
ingrediggb isysetegied thiosm e arﬁ‘ﬁ? RNISSHPE Oh ARPXY-RIBCH ARG XAt 36’9 ePOxy-
the curing agent based on the total weight
funcﬁééi%'l?ﬂ% CJOITDOSItI on. 2 1. The conposition as recited in
claim1l further conprising |ngred|ents sel ected from

the gr sisting.of pignments illers,.solve

r heol oggcal t EPFPOSLi asﬂF%%etdl leuck’é]?’sl CORRISF RO aagr}éﬁfe feactive
1ngred§é?1't§( Qe Rfh Eac‘ﬁ%@ﬁ §m1ﬂ@9rE£dtﬁzg iRE ikt had AldiFethl aROf reaction with

agents, light stabilizers, air rel ease agents,
thecudngpgnglng ai ds, and conblnatlons t hereof. 22. A

fast-curing rmdi fied sil oxane conposition conprising:

an al koxy- or silanol-functional silicone

i nt er ngdi at §he 3dmpERSn AR cided iR ]didalCEdnysrisinParesietatetate-
sel ected fromthe group consisting of

functiemed ingaedieritaad fo ety aﬁwﬂmqtlﬁg@léagréﬁnegt
acryl ate-functional ingredients, and m xtures thereof;
an epoxy-functional ingredient; and a curing agent

sel ected. fr Qﬁbbbmpgﬁﬁmtpamnﬁédsihﬂ abajmof c@mprisksg in the range of from
am nosi | anes, ket m al di m_ne nd m

about pie PB BFICCRIPYOVHEAUHE S Pikp B Iy e el gt intermediat, S o
30 pef@gﬁrb @elggtﬁc{f étfrﬂ?reﬁgirﬁ%éc@ﬂe %grwlgntah IE(QZO/ pére&if tlyaakht of the

one late, the at |east one am né reactive
epoxyl—fmgctﬁdlatbntgrechm aaddixtp-30urecesnh BT weighe df deicuring hgent brsedpn the
gent ndwat er, the conbi ned ingredients react in the
total Vbeﬂ%]%,téﬁé HIRKEIBr ganomet al i ¢ catal yst at anbi ent

tenperature to forma fully cross-Iinked polysil oxane
structure suitable for form@? a protective film
coati ngl. andhaisemepsitigmanreciied wralaie  Eather gemprising ingredients

select{acﬂ g‘% 5 dt:h% ?g}’ou:pz Oggliﬁt%‘? e&fgjl%%fg&ts el’]’lﬁéllgl %HVQH@I rh%@lg gﬁgf ﬁ@&lﬁm 'S,

oxane structur

plasti@P&S] ME R ¥Sinks) HaRetropid ggens ivettine @Bnm,eaﬂtleetdtngvcgents light.
ingredient is an acrylate-functional .in edlfnt t he
stabilizgls) gir E3lense agGise éleﬁps%ﬂl%m%)@éﬁ éog@mﬁ@%‘? eregt-a
acryl ate pol ysi |l oxane.

22. A fast-curing modified siloxane composition comprising:

an alkoxy- or silanol-functional silicone intermediate;

at least one amine reactive ingredient selected from the group consisting of
acetoacetate-functional ingredients, acrylate-functional ingredients, and mixtures thereof;

an epoxy-functional ingredient; and

a curing agent selected from the group consisting of amines, aminosilanes,
ketimines, aldimines and mixtures thereof;

an organometallic catalyst; and

water;

wherein upon combination of the alkoxy-functional silicone intermediate, the

at least one amine reactive ingredient, the epoxy-functional ingrediént, the curing agent, and =~
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23. A fast-curing nodified siloxane conposition
prepared by conmbining in the presence of water: an
w@bkdoenygs9or sil anol -functional silicone internedi/asm®ps5/032755
wi th an acetoacetate-functional ingredient; an
epoxy-functional ingredient; and a curing agent
sel ected fromthe group consisting of am nes,
water, 38 RSbihaN@srediedtd ¥hdlas thedrelefics 66tha deganbxictatl@scatalyst at
_thereof; wherein upon combinin% t.he in%redient§, tpe .
ambicaidempaebTatodort Achils gEasslinkecpolasioxangistyplure suitdble 10r forming a
OX V- I | ingredient react wwth the curing
pmtecggeeﬁ%fng%&%h%ﬂgl koxy- or silanol-functional silicone
i nt er netérainewhen the amise feattive ingredidnpis ah @c¢tpaastai¢-fynctional
having a fully cross-1.jnked enam ne pol ysil oxan
ingrediemb Hedully sropulinkreRoliloN R SERSS 47 RS FURTREEG gnd when
Thed i ' s Bnfli t &ld fully cross-linked
the o R L R o o
polysilslrenestructire issapercod stetpml ysiloxatei onal i ngredi ent and t he
epoxy-functional ingredient react with the curing
agent at anbient tenperature to provide the fully
cross-bi nked @maafing neliled Liane gl prepdred byl t@nbining in
26. The conposition as recited in claim23 wherein the
the preseeteoefoetert ef uncti onal ingredi ent has the general
chem cal formul a. . re: i's
select@ﬂﬂ%?%ﬁfFﬁgﬁéggﬁ%§§%%S|s .ngﬁ%?$%%$§1§%£&
pol yestehcet@Rbietfuttiormnthguediéhiane pol yners and
di luents, and any hydroxy-functional oligonmer or
pol ymefn epgybinectmabiigiRiitic f6nal i zed with

[OOOCH%&%% { Bom the EfRMchndiQinkQf ANHeMR R sRenes,
1 is selec %gepr%‘?%deﬂa?gg%gco s?i rsltli h%%ofa hy%lr ogen,S .
ketimimos atdimbhen-aadatiaturdsribergooups havi ng up to about 6

carbon atons. 27. The. conposition as regcit [ | aim
53" whePOPIP U REE L DR i “er g e e ioglr
ingred&lt 88 B SbRPEAGI0ALIGHBeGRABIAE With Bif curing agent and the alkoxy- or

acetoacetate-functional diluents, ) .
silanokfigtetiana tsiicend intarpiedintd todbimgerfisly cured protective film having a fully

cet pacetat e-functi onal .pal r and conbi nati ons
Cross“ﬁﬂ]é‘?cg'?i izggholtloXan eg}@@gﬁﬂgtﬁe’r ecited in claim27
wherei n the acet oacet at ef uncti onal
24.  The composition as recited in claim 23 further comprising an

organometallic catalyst.

25.  The composition as recited in claim 24 wherein the acetoacetate-
functional ingredient and the epoxy-functional ingredient react with the curing agent at
ambient temperature to provide the fully cross-linked enamine polysiloxane chemical

structure.

26.  The composition as recited in claim 23 wherein the acetoacetate-
functional ingredient has the general chemical formula
RZO[OCOCH2COCH2]aR21

where Ry is selected from the group consisting of acrylic, polyester, polyether, and urethane

~ polymers and diluents, and any hydroxy-functional oligomer or polymer capable of being
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~ further includes a secondary amine.

pol ymers are selected fromthe group consisting of
acrylic, polyester, polyether, and urethane pol yners.
WQ@06/0B89CoNposi tion as recited in claim28 wheCEUSRWDFIE32755
acet oacet at efuncti onal polyner is an acrylic polyner,
and wherein the chem cal structure conprises a fully
cross-linked acrylic epoxy enam ne pol ysil oxane. 30.
functidiiz6@WRAFOUCTHAOCES], Waekei"a" &l fadi123 10hardeiRert R, is selected
epoxy-functional ingredient is selected fromthe group
from the geiugcoRdstite o podiperuradicerhan-qoatajriag grapg having up to about 6
carborCRg functional diluents. 31. The conposition as
recited in claim23 wherein the curing agent is an
am nosi | ane having the general formula Y - Si - (0-X)
3 where Y is H(HNR) .and where "c" is _an integer of
from 126 6, baewnpeﬁl%orhasc}ﬁﬂﬁw.cm 230%%{?991&%? agfiQagptate-
functib 0 BREAIEN it ey ERID LD COBRIBIL MlPboal diluents,
acetoabatdteemhstionahe]rig)nR:rs,ainet‘wmeyatwfmtutmndamhyrﬂerﬁmr@mh@natlons
ach X can be the sane or different, and is limted to
thereok) ky| , hydroxyal kyl, al koxyal kyl and
hydroxyalkoxyalkyl groups contai ning | ess than about
si x carbon atoms. 32. The conposition as recited in
clai m 3% maher:vmpwéti@m mgit jarelaif g Weereindbe aepdeacgtate-

func’u%lilag pﬂf'y%&; %?tsﬁlgffteg grrgg} : SI pocsolntslsP 1}1%8? %;:i?l?dr&l)gﬂregtgr polyether,

and ueHAROPblyhRk.as recited in cla|n133 wher ei n an anount
of each of the acetoacetate-functional ingredient, the
silane, the epoxy-functional ingredient, and the

curing 99 entry L %01%85'3?{1&?% dﬁegﬁgcf 1%%’1&11 QSO&IhéerCtﬁgQéé?@ic'e%fb

\Nltht e renmal nin I ngr edal ents to Orman enam ne
functiemd pylysidr dxanscryliepolsmts ahd whorghathelthemeat stenatermbmipriges a

i ngre nts.. 35. The co ion as recited in claim
fully ogebwfgﬁeg BAFYE GROBOTRIMHAT ﬁﬂiﬂxa%e

acet oacetate-functional ingredient wwth the one or
nore of the al koxy- or silanol functional silicone
i nt er médi at a‘,he chmpssitiemas reaitetl mlvéalgp%(yhmmcthb epeyy-functional

: r.edi ent dduct havi.n cetoa

ingrecf et oG P PR S B SR O S i POaISE: dnd epoy-

functivhdiRilbégscuring agent to formthe fully cross-Iinked
enam ne pol ysil oxane chem cal structure. 36. The
conposition as recited in claim23 wherein the

acet oag?t at ?h]g I[n]pg{h%n ALk q{laﬂnSZSC\%Hajeﬂletﬂe ghlglttgeéé%‘ﬁt is an

al koxy- unc I'ona I cone 1 nterme
aminosilane havmg the general formula

Y- 8i - (0-X)3
where Y is H(HNR), and where "c" is an integer of from 1 to 6, each R is a difunctional
organic radical independently selected from the group consisting of aryl, alkyl, dialkylaryl,
alkoxyalkyl, and cycloalkyl radicals, where R can vary within each Y molecule, each X can
be the same or different, and is limited to alkyl, hydroxyalkyl, alkoxyalkyl and

hydroxyalkoxyalkyl groups containing less than about six carbon atoms.

32.  The composition as recited in claim 31 wherein the curing agent
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to forman adduct having acetoacetate functionality,
wherein the curing agent is conbined with the
wepwxp3fsanct i onal ingredient to form an epoxy-BCT/HI®05/032755
adduct, and wherein the adducts and the remaining
i ngredi ents are conbi ned together to formthe fully
cross-linked enam ne pol ysil oxane chem cal structure.
37. The conposition as recited in claim23 wherein the
acet oacet at efunctional ingredient  and epoxy functlonai
i ngreddent  4hecemppdidasiPeifidin glaim st ugthe compaisInggglane.
the curing agent is disposed within a second
contai ner, and wherein the contents of the first and
second34.ont Zhe esmpasiorcandeiteddn ket Iewhdreinfapramduneof each of
conposi tion a d un erg re reactio to formthe
the acqigRqejat FeBoRs RgIATE Waﬂa\erfﬁ% R RosYARes onehipgigient, and the
curm%sef & U Sibina8 togtlfer pABPRSIchittRS WiBtihk@emhinifgl iBbiuRAts to
er conpr|5|ng a conpatiblizing conpound in the
form dni ansmlrmoalioay nBoxankdhat jastsfto consphtiylize shtiemangng ingrediends.
wi th an anmount of each of the acetoacetate-functional
i ngredient, the epoxy-functional ingredient, and the
cur i ng3agentthd BompbetiSOAP@Sitdd i@rR1a6 I3e@hdreh ipdnCbaibihation of
23 conprising two acetoacetatefuncti onal |ngred|ents
the acgtnecwewﬁmwhnalnngradl@gt wiith gheropeios mywe hihe allgrxy- ghalanol-
ﬁmctlglgalir.g%lcg n er }ageh lfe s(%la clp ggggﬂ | ﬁ)%g}/ d{tﬁ){n@l ﬁlgx%d%h{( Q¥ ¥%dduct
havm@@@t&@éﬁte&hﬁcﬁdﬂaﬁty i9 Iﬁ@hnddng'haélnethé addurtl reacts with the curing agent
-functional ingredi ent are gl spo ed wthin a
to fOﬂFllth@s lly sresailinked cngping pelyeliorang © %@C&}fg ‘posed
wi thin a second container, and mhereln the contents of
the first and second containers are conbi ned toget her
to for @6t he Thalkbypositesad ienkebineteim 2fewhakinstht ascdorsetate-
chem cal, st.ruct e conp
fonct Gyl e P Hoeha b g st o0 Pyl Efitcrf dublnediare
to forﬁl%%ﬁﬂﬁ’& ha@ng abbBhceate AidclighAmy, Witadn thedurhie 2286t i9tombined
he acet oacetate-functional ingredients, the
with tlje; ¢icewyeiinetianal ingeasiand ke foames eppwrsdansgdguetyand whereiaghe adducts
and tff 58 e st oo Ped R B e B ARG el e enamine
polysﬂé){aﬁé cl@gmuﬂtst@t;uﬁ@e aI koxy- or silanol-functional
silicone internmedi ate, acetoacetate-functional
i ngredient, and organonetal lic catalyst is disposed
Wi thinsa Tirgt 6 g%ﬂﬁ@ﬁ bs re@ﬁl%i ISR POXWnEMRCHE Q&%acetate-
|ngred|ent currn ent, and a second anount of
functiahd dxgrediotit aidlepory-finetiohal dmgrbdisnd dre dmposedtvethm d |ﬁat$t@on‘@1ner,
di sposed within a_second coqialner

erejn the
and the SFTBR PESTS PRSP PERITL EPCORL BB B UPEITS g conents of the
first aﬁ@ ngoﬁg goﬁt?&@fsrh% c&fAbin@d Bktr {oHoly the 8Sapdsititiemhd undergo cure

m ne po | oxane
reactlons to form the fully cross-linked enamine polysiloxane chemical structure.

38.  The composition as recited in claim 37 further comprising a
compatiblizing compound in the first container that is formed by combining a silane with an
amount of each of the acetoacetate-functional ingredient, the epoxy-functional ingredient, and

the curing agent.
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chem cal structure. 43. The conposition as recited in
claim23 conprising in the range of fromabout 5 to 50
weencessoby wei ght of the al koxy- or silanol - f REUBII0H32755
silicone internediate, 5 to 30 percent by weight of
the acetoacetate-functional ingredient, 1 to 50
percent by wei ght of the epoxy-functional ingredient,
and 1 3@ 30TREE sittoh wekahld ietlaihe3 euniphiginggentacetoacetate-
_based on the total weight of the conposition. 44. The
functiepehipgridigném oae of whichdaclpdesanchilisPolNRether conpri si ng
i ngredients selected fromthe group consisting of
pignents, fillers, solvents, rheol ogical nodifiers,
pl ast i 40.zer The esthpdsirion agetites, in chim @8 rvapireindigealkexy- or silanol-
wetting agents, antisettling agents, |Jght .
ﬁm@tl@@hﬁhF‘%ﬁelg@FmSﬁhﬁteﬁ afedonsetaleydRe ,naiﬂngbféﬁ%t’r?@daﬁ’#’aé?ﬁg}?&onal
et e B g within
seconeasanaeant whertar the anntahtk of the fost anid|saeasid-doptainers prglcombined

S L R B T T IR D

curing agent selected fromthe group consisting of

am nes, am nosilanes, ketim nes, al di m nes and

mi xt ur €6 t hdheobmpodiderssrediirsin ki 3T Weereinghe epoxy-functional
. ingredients, the.acrylate-functi i edi ;
ingred BRI Rty SREF U Ry IE DT A SRRt A husotiona
ingredd@®d) the @FERNGR o febttion rates pebdatiapadhlly eufed ppothatirierfgmehaving a

fully cross-1linked acryl ate pol ysil oxane chemni cal
low degreaeftsuriace 2less-The conposition as recited in claim45

further conprising an organonetallic catalyst. 47. The

conposition as recited in claim46 wherein the

acryl ate- f ulhe icomabsition rediett inatedmt 25ewherein a first amount of the

oGS e D9 oL 2L ML, S e,

organﬁré@éﬁqcl dalHRA i ARENdsBd Gt ¥ Bist BxRMBeC Bedie@posy-futtivha.
. e conposition as recited in claima5 wherein the
ingredaartyduaing afemtc tibm sdcond gmetiterftthalkoxyher gaanol-dpnctional silicone

oSO St T AR M8 Bk o e s

secon@ @bMEBER are B RN &geter &F Pdanehphlllyroesss-latkdd dhimmatpslysiloxane
and any hydroxy-functional polynmer that is capable of
chemilgal; stiggcture.

43.  The composition as recited in claim 23 comprising in the range of from
about 5 to 50 percent by weight of the alkoxy- or silanol-functional silicone intermediate, 5 to
30 percent by weight of the acetoacetate-functional ingredient, 1 to 50 percent by weight of
the epoxy-functional ingredient, and 1 to 30 percent by weight of the curing agent based on

the total weight of the composition.

44.  The composition as recited in claim 23 further comprising ingredients
selected from the group consisting of pigments, fillers, solvents, theological modifiers,
plasticizers, antifoam agents, thixotropic agents, wetting agents, antisettling agents, light

stabilizers, air release agents, dispensing aids, and combinations thereof.
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functionalized with [ OCOCHCH], where "b" is from1 to
10, and where R2 is selected fromthe group consisting
wo@Rookgshsogen, and car bon-contai ni ng groups havP@USI0$/aB2755
about 6 carbon atons. 49. The conposition as recited
in claim45 wherein the acrylate-functional ingredient
is selected fromthe group consisting of
acryl ate- f unchdtendhg diddifedtssloxatr gongtosftiongirépanal by combining in
ol i goners, acryl ate-functional polyners, and
the pregfieBioh #MafBns t her eof . 50. The conposition as recited in
ol ai m 491408 &) Budde raRTvh A HESkbomRlapalner s are
sel ected tromt he group consisting of acrylic,
pol yesireqacyyipe-patiner) ingradiant,et hane pol yners. 51. The
conposi tion recited i.n claim45 conprising in the
range B¥CHOYT %‘B&ﬁ’ﬁf@g{e&l EC) %{ncent by wei ght of the
al koxy; c\@{ngSddean@lleckddnedrh @lﬁka%roﬁp kb etmgl ol daainesildnes,
to 30 percent by weight of the acrylate-functiona
ketimihesypdithimes and mixgusg theseafent by wei ght of the

epoxy-functional ingr.edi,ent 1 . : :

we gt B R erEn g i B, I RE G peredien
and th@EpderuaeraRs idreient 2act With tROORIRY dgenntodsrm edillyechrbd

cl'aim 45 further conprising ingredients sel ecf ed from
protectivefilpn baying e F8ils e1oagy lalfedpﬂcgsﬂétﬁtp@}YSflP¥arl?ér°§?m§8 Srarte.

rheol ogi cal nodifiers, plasticizers, antifoam agents,

t hi xotropi c agents, wetting agents, antisettling

agent s46.| i giThe séapodifi@esssecisddrin ckimatefughentosmprising an

di spensi ng ai ds, and conbi nations thereof. 53. A
organgrpeitllie ¢ataRt-nodi fi ed sil oxane conposition prepared by

conmbining in the presence of water: an al koxy- or

silanol -functional silicone internediate; with an _

acet oad®t at #ht uompootien as mjtesdnetim 4nwherein the acrylate-functional

) acryl ate-functi onal .i. di ent : - ' .
ingrecfigl Fadite poREir e onel Tetat et B BB IMpE ARG hOBbien:
tempeﬁili’lﬂ‘_%it& o rAOhe fruByTE8S linlesdl ASFhik pOBSilokedleichbm&s] structure.

a

dimnes and m xtures thereof; wherein upon conbining
the ingredients, the acetoacetate-functional

i ngredi,gnt, ~acry| o Cl.] Y ' . . ;

Lt edient - BE AL LHEKLPORk dg) FE Bkin ABSLATR: uncriona
ingredd@f Rhs MRGeh&ial elekayal fomrulsi | anol -functional silicone

internediate to formfullé cjé%ed protective film

having a cheni caRaQGf&eid-Eldsaprising a fully

where R 15 §ehéc@éﬁe§orﬁqw.kf&ﬁp consisting of acrylic, polyester, polyether, urethane
polymers and diluents, and any hydroxy-functional polymer that is capable of being
functionalized with [OCOCHCH], where "b" is from 1 to 10, and where Ro3 is selected from
the group consisting of hydrogen, and carbon-containing groups having up to about 6 carbon

atoms.
49.  The composition as recited in claim 45 wherein the acrylate-functional

ingredient is selected from the group consisting of acrylate-functional diluents, acrylate-

functional oligomers, acrylate-functional polymers, and combinations thereof.
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pol ysi | oxane. 54. The conposition as recited in claim
53 further conprising an organonetal lic catal yst.55.
wab@eoasposi ti on as recited in claimb54 wherei PCT/082005/032755
acet oacet atefunctional ingredient, acryl ate-functiona
i ngredi ent, and the epoxy-functional ingredient react
wWith the curing agend at anbient tenperature to form
the chegri calThstampdsition aegitedshRBim @uizﬂlatelﬁrtmmylmk@dctmnal
enam ne pol ysil oxane. 56. The conposition as reﬁ
polyme1s aes seleatBliremiihe srovpgonsistingeolaghle. pAlyssEnpABehe: %ﬂ% grethane
er% percent by wei ght of the al koxy- or
Si'lanol -functional silicone internmediate, 5 to 30
percent by wei ght of the conbined
acet oacet ate-functi opal dient a
acryl a? bf unéh¢ BMPOSﬂtFFE’r@&F% mfpatl%‘ %ﬁoﬁ@’égﬁtlnﬁvrmge of from
about ¥ 58 el‘a ntt%N&Eﬁ)c)@f'ﬂflémﬁ$i}QQ)?lsﬂéﬂlﬂ-'f@tgﬂtl%ﬁéb sildde kt&&le'ﬁ@ate 5to
per ce the curing agent based on the
30 pertem't by wmglgmf tloef adryieteefumpiumat 1ngrﬁd1®7 1 H nmq@bb}’ wictght of the
rem ed i,n clai furth red
epoxy SPGB RGBS P PEIS! B MRGTLP B SR &eht B on the
total viagﬂt%me sRkpestos, I heol ogi cal rmdl fiers,
l'asticizers, antifoam agents, thlxotroplc agents,
vvettl ng agents, antisettling agents, |ight
stabil Lzers t. ) :
cobi nii ond™ FepEEyIES R sl ineA R redicnts

selectddfrémhahdbfotp WbRdi&ing of peznand, dAle, a:bleéma&hecﬂn@;bal modifiers,
i ngr edi ent ﬁas the general chem cal fornu

plasticizery, @ifoARCEeHs. BIRPIPPiGRECRISRYpiting ag%t}t%»@tn&laeﬁfl% REEHE light
t her, and

stablhgérg,t L %gé%%% %/ %? gﬁg r%ﬁf& 41%% ﬁ?(g QJ)Mﬁgltaa(?%/s tROLYE

hydr oxy-functi onal oligoner or polynmer capabl e of

bei ng functiopalized wi OFOCHZ

rom 1560 16 Bt i arelves F1GRene epBeT e MoRfie By combining in
the pr&eRMPoCPRE):STI ng of hydrogen, and carbon-contai ni ng

groups having up to about 6 carbon atons. 59. The

conpos bt kikexgsorsdenaldngtionel silias3nighpediata; wite

acryl at e- f ynct ngr edi ent .has the general

cheni c&f2 ?% *g%ﬁ M%ﬁs where R22 is

sel ect g abryQie- ﬁh@tlgﬁgpu{g@(ﬁaﬁr sting of acrylic,

pol yester, polyether ur et hane polyners and dlluents
and angh RpeRoSChensd tigmentp Andner  t hat i s capabl e of

1 IR R R, i

ketimines, aldimines and mixtures thereof;

polym

wherein upon combining the ingredients, the acetoacetate-functional
ingredient, acrylate-functional ingredient, and the epoxy-functional ingredient react with the
curing agent and the alkoxy- or silanol-functional silicone intermediate to form fully cured
protective film having a chemical structure comprising a fully cross-linked enamine

polysiloxane.

54.  The composition as recited in claim 53 further comprising an

organometallic catalyst.
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the group consisting of hydrogen, and
car bon-cont ai ni ng groups having up to about 6 carbon
wW@r@i®3BO The conposition as recited in clai nPGBUS2005/032755
wherei n the acetoacet atefunctional ingredient and the
acryl ate-functional ingredient are each selected from
the group consisting of acrylate-functional diluents,
acryl até- f ubkicomabsitbn goreeite] inataiyl 3t whémeincthe ecradacetate-
.pol.yners, and conpinations thereof. 6 1. The .. . .
functippApRaEr1EEn STt ona et it G R epepmpponal ingredient
react Wik E&a&ﬁ&gtagghﬁ‘ Stanfidlt g edieRtfoAR thd dMmical structure comprising
acrylate-functional ingredients conprise polyners
a fullys@beeligtdfenemindypolypilosmneconsi sti ng of acrylic,
pol yester, polyether, and urethane polyners. 62. A
nmet hod of making a fully cross-1inked nodified epoxy
pol ysi kgxanerhe@oRipbsitiog ad feeitsd RNSaif 54 aRRisihg@ therange of from
al koxy- or silanol-functional silicone internediate;
about jte 30 arcent bie weightef the alkeyyafisdarolsfanetianelisifipiin iptgenediate, 5 to
[ consi st.in z 3
30 bR B PR b kS AR Rl RGP Blere Bl S SyRpe-
functienyl igdredipix Y +6 0 pticomdly welghtaditentpoxarfinativnahmgtddéent, and 1 to
. combi ned ingredients in the presence of maé r b ..
30 pergerfi iygveight Hahe curing a8cRbbasgd AR ﬂ&eao@i pistEht p ﬁaetcﬂélpaflaala
consi sting of am nes, am nosil anes, ketini nes,

al di m nes and m xtures thereof; wherein during the
curi ng 58t ep, Thevempositien eemctted/m dlmigr B fuether eonipridieg ingredients

epoxyfunctional .ingredient e react with the curi.
select gt e Gtp @S T Srie P o FAEAR 0 B Pt QR p .
plasti@Rr8Snti&Red hy&td, E}gﬁ&%faage&&g%ﬁﬁ@ dged Ui sétflind 42¢h@ Slight
the fully cross-Iinked nodified epoxy polysil oxane.
stabiligars, Atheelense hgehtaslispeesingeids.mnd cambirgpongihereef.
conpri sing using an organonetal lic catalyst during the
step of curing. 64. The nethod as recited in claim®62

wher ei B8t he TherdoRGositieR as fected 1o GEn0S3 whtrednihe @tdtoacetate-
tenperature. 65. The nethod as recited in claim62
functigpal iegradienichashagenced eberpisal fogpB@ ent conpri ses an

acetoacetate-funq&Hggg#?ﬁngggﬁ%EF%Iand the resulting

pol ysi |l oxane is cr I ed epoxy enam ne
whereRYp ¥ ssdletahfom the group consisting of acrylic, polyester, polyether, and urethane

polymers and diluents, and any hydroxy-functional oligomer or polymer capable of being
functionalized with [OCOCH2COCH?2], where "a" is from 1 to 10, and where Ry; is selected
from the group consisting of hydrogen, and carbon-containing groups having up to about 6

carbon atoms.

59.  The composition as recited in claim 53 wherein the acrylate-functional
ingredient has the general chemical formula
R2[OCOCHCH]pR23
where Ry, is selected from the group consisting of acrylic, polyester, polyether, urethane
polymers and diluents, and any hydroxy-functional polymer that is capable of being
functionalized with [OCOCHCH], where "b" is from 1 to 10, and where Ry3 is selected from
the group consisting of hydrogen, and carbon-containing groups having up to about 6 carbon

atoms.
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66. The nethod as recited in claim62 wherein the
am ne reactive ingredient conprises an

waeowglaset f uncti onal i ngredi ent and the resul t PEIUS2005/032755
pol ysil oxane is a cross-linked nodified epoxy acryl ate
pol ysi | oxane. 67. The nethod as recited in claim62
conprising in the range of fromabout 5 to 50 percent
by wei gt offhé h@npd)ﬁﬁmyas recitesli ihatedin-F3unicdreioribd acetoacetate-

ico i nt er.medi 510 rcent b
Funct b NG G PBAEHS 5 F‘ngfl%%ﬁc@ﬁ n iFnEgre At Vﬁ?g‘if{/fmm the group

cons1s¥iﬁ$ 8?5@9{) atd- ﬂﬁcﬁﬁ%ﬁﬂﬁ% LEQRAL-ARG6RE BBbmeAN Sor Ia% Bfdctional

ent " by wel of thé curing agent based on
polymEISt and m@hatmfs thdreofconposi ti on.

61.  The composition as recited in claim 60 wherein the acetoacetate-
functional ingredient and the acrylate-functional ingredients comprise polymers selected from

the group consisting of acrylic, polyester, polyether, and urethane polymers.

62. A method of making a fully cross-linked modified epoxy polysiloxane
comprising the steps of:
combining:
an alkoxy- or silanol-functional silicone intermediate; with
an amine reactive ingredient selected from the group consisting
acetoacetate-functional ingredients, acrylate-functional ingredients, and
mixtures thereof;, and
an epoxy-functional ingredient; and
curing the combined ingredients in the presence of water by adding to them:
a curing agent selected from the group consisting of amines,
aminosilanes, ketimines, aldimines and mixtures thereof;
wherein during the curing step, the amine reactive ingredient and the epoxy-
functional ingredient each react with the curing agent, and the silicone intermediate reacts
with the amine reactive ingredient reaction product to provide the fully cross-linked modified

epoxy polysiloxane.

63. The method as recited in claim 62 further comprising using an

organometallic catalyst during the step of curing.

64.  The method as recited in claim 62 wherein the curing step is carried

out at ambient temperature.
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65.  The method as recited in claim 62 wherein the amine reactive
ingredient comprises an acetoacetate-functional ingredient and the resulting polysiloxane is

cross-linked modified epoxy enamine polysiloxane.

66.  The method as recited in claim 62 wherein the amine reactive
ingredient comprises an acrylate-functional ingredient and the resulting polysiloxane is a

cross-linked modified epoxy acrylate polysiloxane.

67.  The method as recited in claim 62 comprising in the range of from
about 5 to 50 percent by weight of the alkoxy- or silanol-functional silicone intermediate, 5 to
30 percent by weight of the amine reactive ingredient, 1 to 50 percent by weight of the
epoxy-functional ingredient, and 1 to 30 percent by weight of the curing agent based on the

total weight of the composition.
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