COATI NG COVPCSI TI ONS, ARTI CLES, AND METHODS OF COQATI NG

ARTI CLES CROSS REFERENCE TO RELATED APPLI CATI ONS [ 001]
wahbdog/iagsps i cation is related to PCT Applicati oPCT™MOS2006/011957

PCT/ US2005/ 036458, filed Cctober 12, 2005, which

cl ai nms ority to and any other benefit of U S.
COMEW&&MB NEARGICIEE, iAND METHODSIOF CAATING R TICLES

Cct ober 12, 2004, the entirety of both which are

i ncorporated by reference herein. This application is

rel ated t@ROSS%ﬁHElFENCEEn@RENEMhT@? A@gn{%@mom
SItIOI’]S ticles t hods o atin
L DDE o shpbigationy 6 pelated 1OORGE AmM Catisnaio L DROBRFOTS4SS, fled
Octolle?92] ZOBtﬁewacﬁ%%s ?fwﬁ@ttb d %123{ ﬁt‘hgrsbén? Fgﬁg{l ISnﬁrov1s1onatl

conposi tions, arti
Appligationch el Nob6®6 b&ﬁ 14, dlécaObipbert ]lf?.ezmzle slerdntirety eﬁbmth fwhich are

sta ting,. .0 royi de
incorfp 55 5t BueBp ERerRin” Ll ABGA LDt FESL kN ARREgaspried
“Coaﬁﬁ@@bxﬁgbﬁtlorﬁdﬁhﬁdl&n A MethH& I (?o%ﬁﬁé ArBMENfile@ N4k 31 2906.
to stabl e coating conpositions that" provide abrasion
resistant, environnentally resistant, tintable
coati ngs mhen cured on a substrate. BACKGROUND [ 003]
G ass gl azing can be substituted with transparent

materi als, such asFIBLasOF CHE MVERTHONNOt shatter or
are nmore resistant to shattering than glass. For

ex8Pidl elhepressuiigy@ion relgiss iugepting gempesitonsy atiglss. aad methods of
coaifl GAOGE LY PRERS byt el ARRAREAAL " °7
compbsatlemsthﬁttproayle alylasios essistand fahiable ampun@aifhenrtmtasdmem tubstrate.
.S |l as a2| for larg ui I di ngs, can al so )
Addlté?ﬂg)' ,ﬁlg Im‘fe pe fe‘;ﬂps t a&{i %pgltl@g‘ o%p%gtthr@gﬁat provide
abrasl‘c\ﬂ%sﬁé’t@tﬁaéﬂv)(ron’?ﬂ%ﬁtaily O @nt VRl t&H1E cQhtinkE88n BLa8 bh GSubdirate.
conparison to glass can be a further advant age,
especially in the transportation industry where the
wei ght of the vehicle | j actor in its fue
econony. [004] While t?%‘@%@ﬁQMI astics provide the
WEED(OB’] Givatl&des @h Heaubgitiied SvithegdnSpasit hRedashed ddfastics,
ghter than gl ass, and havi ng design flexibilit a

Whlcfs@q Pejirhali QRBETROTeiTEY St tp Heatisrng thantalasih Ferexamade transparent
mater@i)@ﬁltahg ﬁofﬁasryn gc 8%31% }q}é'%e s hi% ENBEY %b‘flg %ﬁ%)}rt\rﬁﬁi{)]ﬁ]gvehicles

rasives suc ani ng equipnent
such aﬁsalhs, busen, 11am|sand enlplhasl hehdet Yorage glaoges aﬂé stheebtptixa] instruments,

nd often r U|re replac ment of the azing or lens. |
as wefl s gfpging g far gy e e S Fant. despgpass plasics.

Addlt‘i%fnaﬂ#r ant !1§1§tel %fghf 8§th§§e%ﬂ£st1€@ﬁ1t dOAGRriBRVR J188Ran be a further
devel oped he mai n di sadvant age of these abrasion

advan’cm gapgﬁalljg unqhg@ana;mntgtlmg indhsity whey t]xtmwyengbt ofishe vehicle is a major
facto {"%ﬁél% arflter curing. Poor formability neans that
rbﬁ S?Wklngacoatedartlcle will often lead to

cregXi Nyhids tr@ﬁsgéﬂeﬁﬁal@itlcﬁ Bovedathe B or/é&vémt@g%"tﬁﬂﬂﬁl%riﬁ&e resistant
articles nust be coated after forn1ng

to shatferipg,| lighfeithageglasy sandrdavisig qﬁﬁa@ﬁtﬂeéfoﬂuﬁcm@'@@s élfaw){)@ﬂ@hes in the
ease Wik %Jﬂléﬁﬁﬁeé%%ldsﬂésdl\ﬁﬁf érﬁqutcl‘éfclf‘@t[eatg %gellyﬁa}; Eo%,]a?blt Lyith abrasives such as

dust or cleaning equipment. Marring results in impaired visibility and poor aesthetics, and
often requires replacement of the glazing or lens or the like.

[005] To improve the abrasion resistance of plastics, mar-resistant coatings have
been developed. The main disadvantage of these abrasion resistant compositions is that they

may not be formable after curing. Poor formability means that bending or working a coated
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[006] Additionally, it is often desired to provide
tintabl e coatings that possess abrasion resistance. In
w@20vitcishar , t hese coatings can be useful for PCHUSH6/011957
wi ndow applications and for ophthal mi ¢ applications.
i I\/anY known coating conpositions do not readily allow
articlg will efter lyed toocrpekingioreatazing ofithe coatinignd s esopegitriosnarticles must

ve oG DB AR A B g

whiclcmay ba thadospaslytabided & frgh! y desirous. [007] Thus,
there remains _a need in the art for coatings having
gd8ePlariddsionlly ébissittendlesiznddo pervidatintplly coatinga it possess
s SR RS Do e AL IR o sptcatons
and f@u‘lﬁwﬂdal{nﬂapij]iﬁtibhklﬁbﬁhm&m&daﬁhg campogitiamcd mdt rdudily allow for

) odjnments of the present invention, conmpositions
a tmt faqnﬁ%?f{,dg&%ﬁ*egﬁﬁwemmswowﬁa AR FORRogHon haperadon the
substidfe. AHABIRY 16 &R/ a?ﬁfi’tch shélf aﬂﬁﬁ'&@c&d@iﬂ% lef Reﬁti&pf‘s hi hl?/ idgseirous.

substrate are provided. The conposrtions can co

am0Qyq u dbwus,-therg agrnains o heeshin the at foreostings hgving good ylsiasion

. .noroduct.s_and..parti al..condensat es of at. |l.east_.one of an ., ..
resist e 08 PP et YRR i o RO o7 Stfhes Shiting
abrasiohgenapk sl kiawdiigyand at | east one mul tifunctional

crosslinker, wherein the nultifunctional crosslinker
conprises a silylated multifunctional anhydride, and

wherein the at | ncti onal
silane and the W@%@t@%%&&%ﬁé@ﬁ%@ﬁysi | oxane is
pred3dntn hevoadamoé avithreatbiodirthentd bitherptesért tmahiiomabompositions
rossl i nker frogn about 10:d1 to,about 1;10; .and an

» PPV

. .C .
which, REGR EPRIed A ESHOLTRS a1 W byasion gisigpioiymable coating

thd $BSH4te BR providad eThd EinHsl ' ~organi
on or ganopol psri I 1oxane, an tsﬁé)nﬁgflﬁdf%eiagﬁ%eous organic solvent

mixtuge bayéng olysik @E8lucisand pertiek condensatets loé atlieadt @as bf anepoxdy

fomctigh) AR o Bl RS maf preBRhoflakaie o 3 16l i Rhpgionat
crossliet, viensih eNabltiEiRsshdl tkasligder ab@ptised akillRtedlRulkifukicBonal

I n anot her exanple, the coating can be forned to a

anhydriglg; angl Whegpindbositleast preof the epasyfundiionakiilene andthie dél denctional
organ? o1PsiRAaER rppé)s'gﬁ)ttblg a?ngl% %ﬂ@ go yerqré@;ciﬁgl%ﬁ&?ﬁ c%é%l%egfmm about

e " coatl ng-can orne roma
10:1 torabbwets] : 1@ aad ab bmbuntsfiveseranfiicigm kyhptrbiynatie cpuls fimatienal

silaney, ol opCHoBELo e RBRne g R M D AP g inker.
r ey§Y] Utrh 8RS e:Qimfle, TRDA" PSR ofthe o%%ﬁctwﬂgyﬁ{gne@rg%(ie 2 ol

than about 2 percent after 50 revolutions o
functinh@deirganiopolysiduxaae issppresept i, a mbler mbiatto tg helsifizncliatd crosslinker of

t b 5 percent .after 200 ..
about 3B hefl e 5 delAdhsdpoilee e B SRR oI rpdivg fow about
1 incH fdaBssaR@itbohb1 PRICEQ Yn 2hd196arBsHitd RSkt BISfiRthePexb@RRS, the
wheel .[G 1] In a further exanple, the at |east one of

coatingiran dg desnad i erpdinafron) gbanie3 ehes thabetdl infhasoni agpmdycarbonate
subst@fganopol ysi | oxane conprises about 5 to about 93
percent by weight of the solids of the conposition,
afiell (] hén endthérfexaniplep tiedl coatimsisdsiaTReder mafpdrios¢sss @auwbout 10
to a

bout 9
percent after %I revollautions of a Taber wheel or a Taber number of less than about 2 percent
after 50 revolutions of a Taber wheel. In another example, the coating has a Taber number of
less than about 45 percent after 200 revolutions of a Taber wheel or a Taber number of less

than about 15 percent after 200 revolutions of a Taber wheel.
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percent by weight of the solids of the conposition. In
anot her exanple, the at | east one of the epoxy

wo eovetiigsoml sil ane and the diol functional silBE€EUS2006/011957
conpri ses about 30 to about 70 percent by wei ght of
the solids of the congosition, and the nultifunctiona
c OBl | ilmk dirthes epamplesthe bolgest 80¢ ohHithalsporty m@ctmat gitaneloyd the

diol fMY%ltl%H 1 o?éz%n}ggglgg Axiglr,d}% ccgrgpé{ég taﬁ%?xﬂ?qs Hol?lﬁgiw pleﬂ:e%t by 5vtepgﬁ{ of the
sohds&ﬁ‘&l@@c&tﬁn}wsgﬁim EndSiBk eI fult tidndl & oSshiMRéd @)ﬂﬁ)rfséﬁéfﬁoﬁbw ¥d about 95
to .about 98 percent by weight of the conpositio

percemffPYy\@%lglatrﬂftfh%ﬁohélﬁ gfPrecomprgitian| lnegnothes gxampla.che abheaat qae of the
epOX}g@LHt X Qiaglggg&t Ry elﬂﬁ%tmnélt éflra.ﬁ? &ﬂﬁﬁﬁié %ﬁth R8T ?ﬁ’%ﬁ Y0 percent

a out er cent nposi
by weight 2f tHersoh'dsaoﬁha nminposmdile asd theemmluﬁnm&omeﬂ umskhrﬂrfer tdmprises

o BSOS PV oy il baeSEbTer ST
examf)‘legﬂh)é §6’1|v§ﬁttb%ﬁstﬁﬁ&{t %? fhe AADELUS AR IIRRS thZ‘t%fee&fmprises from

anot her exarrp , he sol'vent constituent of
abo“ta‘@lie @b@t@ﬂgﬁmeﬂt h}onht ofithg campositéons dheyvet wﬂferr @mmple the

s .h ng the fornul ere Ris an alk
sotvefh SN RudnO T ey PPy eI Compshe EPaiREOH) g to about
95 perRff hieweigkbdmthe coth {smt&sﬂ vent constituent of the
a(ﬂueous organi c solvent mxture is selected from

19%1 dn oe prameple, ghe gadyens constigienbed the aqureus-ergsnicsolvent mixture
is sel%%/eélg%%gé)ﬁ og%n\l@?‘{??/ lof‘aé g ot etter, Zkettnd'a P%steﬁ% étlyc'col%ther acetate,

up cont ai ning
and cdﬁbmaﬁ&tsﬁha’eoﬁﬂnandth&%xampﬂm tled doj/\}eﬁnebrgtlmept afdh¢ ajuebngorganic

1t t. 10 b d
solveptRsF lsof’[eg"f%lﬁ from aleAkels B&éﬁ%ﬂ% orpg ?ﬁ% cfeuh ! o
contaﬁﬁﬁgaﬁ&n' 1Sto"2B BHERERIER #dmé & afn@fH@P lsflalﬁfﬁe xR (PR dofistituent of

wherern: x I's an Integer of 1, R3is H an
the aqaietuys-ongrmia polventfromotre mlacwétfroauh Bb’lcolgr S, ersoweﬂrytsem@mg the

r g n aryl, grou and co
formmilp R ROR® T RS 1F o 06 Vel ot Vs eRh P Gy S Htaining
from N3y bttt 20 chi®ds htohlsee@l@w it gl RAG brodih @URtainide frémH, toa@Bout 10
al kyl group containing from1l to about 5 carbon atons,

carbog taseseang] cogradrpsions thewiof ORE) 3- yR6 y group where y is

t
20133 al'g%{hei)fgi(al%nyqlésg F%’,u ggﬁ%%@gﬁﬁﬁ%éﬁéﬁg i ?éfJ ?s’%ﬁt g%grtﬁﬁformula
R, Sit@RYep, whaoh; xanaminedget ofr, Qup 3; BP islipdrhaikyl group, a functionalized
-Si ( roup and conbi, nitl ons ther

alkyl geoup, araﬂiaﬁyewgmgpoqxbarylagrp%&p.agw pthsp gn rwgl Pm}ﬁﬂggf
contaﬁﬁ%fr@ﬁﬁel Q)ra‘% PRS0t MPnaviil a1kt 1 8hhgS funetmlal group; R*

I nati ons ereo containing from1l to about S
isH, araalkyhgxaupnmtalpﬁrgzlﬁcomﬂ th abctlhércasboampcms antaheyl group, a -Si(OR”)s.

R, GNERRTS SABiesget D bl g sgBnioepgn S GPRal i e an allo
grouPCUHEAMB s Hoda N k& atsdk S@E!ﬂboﬂhﬁéﬁﬂér n Qdét}tlfg‘i?oup, or another -Si(OR%);,R®,

oup and combinations thereof; and R®is H, an alkyl group, a functionalized alkyl group, an
group

alkylene group, an aryl group, an alkyl ether, and combinations thereof containing from 1 to
about 10 carbon atoms.

[014] In further examples, the aqueous-organic solvent mixture further comprises an
effective amount of a leveling agent to spread the aqueous-organic solvent mixture on the

substrate and provide a substantially uniform contact of the aqueous-organic solvent mixture



substrate and provide a substantially uniform contact
of the aqueous-organic solvent m xturewith the
waustitade. | n anot her exanpl e, the conpositi oPCT/US100€011957
conprises at | east one catal yst, at |east one
ultraviolet stabilizer, or at |east one surfactant,
with thgqulbssints Fraenoshes examaplecthe cpm@qumnﬁ@ﬂlhre@or@ma Rinleast one
ot B, MEGFPE RN SAAR . SPIRASH SRS ol oot

r E[SISt dntotHep embbdimentalfitigprosent hﬁeﬁtubﬁ bd&rﬁp@slﬁ’drﬂ which, when
|d d The conpositions can conprise a
appli steate dpl CUreb PpRIRde # Farpnen mvraﬁbquabl@cg)gta@ on the
b &E&QH b d R t
L
havinghydillysisqemoducis aucepantialivendansstis afwcdiobfumbticrab sganopcéysﬂoxane

and ah%pff-opa H}:‘ﬁ ?@ﬁéﬁ%@gﬂul L llfﬂggfg%‘f 131???{'1 ‘gl]%?r Téﬁ%&tlona?crossshnker is
selecte lfitond hhﬁﬁiﬂlﬁﬁ%ﬁ)lnaladémﬂi&hg 8&ids, Mtlfﬁﬁi@tﬁ&iaﬂ‘ aty@ride I::md silylated

functional organopoly Siloxane is present i'n a nolar
multifupetional gniyssidas, land wlmr@m [0S ﬂolém@nalmréanooﬁlysﬂ@ma fsquresent in
ent
o mollDigo IRt e B PP, St B s o
amouatoff witer suffitiehito bzt ties diskfunofidial ofgancydystisRanel d the

e .aq eous gani ¢ solvent mxture further conprises
multlﬁylame\? §rags m?% U eie SXamplar e ARV FeBIRsia vest magure further

comp?i@%‘l?@rf I ng g%glﬁét(s: r%fé(lé g:?}ﬁnlﬁdbﬂd&fégtfg%f e %g:xgqgﬁcr‘glggal sﬂalﬁe and the

at leaétmrthmrluﬁmbmtlalremﬁlrﬂrbr t he present invention,
c si.tions. which led to substrate .and
c IPRE s et i PeE sRar s e B Sresani&V Qo8 ng
comp@bitibRewhiASHhGH HpAEE 1P Qs and BRe8 PFOAAL bh GFBsi6A Resistant

conprise an aqueousor ganl c solvent m xture havi ng
formabjeieastipg ios thy ssizate azgrtoyided. Tk compdsitiens @s cofmpase an aqueous-

organ%) ?(%iﬁye%nft H‘Hgﬁ% X aq%llnésh&fsd?{l?mg %’dﬁé\&% & eﬁgrtl?ﬂceondensates of an epoxy

unc

functivublt diliadd stnedst efcodaltifitictiondl Sresliget,eohdréiathe multifunctional
mul ti, funct| onal carboxylic acids, nul tifuncti.onal

crosshipifey éf sedreted T maliilpnglicng! easbexilic seids.oRBltifEncHgel apldrides, and
sﬂyla?éaqnmmhanzﬁ Iaﬂlfcﬁwdleg 3Rk WIS B 18l 855@}; fﬁhilflﬁ? silane is

I'S present anolar ratio to the nmultifunctiona
presenvmsasho]akmtlodtb tHermultifibotionad OrokslirkenbbHfiiom Bbaax; 10ahtd aout 1:10;

and of qRRLarR: S BBl tifhe SPORE el SHOBAT R

multiIRLiShd) cicfé@hrﬁ@frﬂﬂfelrélh ar &)ﬁfﬂo&*tlﬁﬁ c@ﬁtaﬁ@‘aﬂ Rino8ht itat le%@tsdne of
one of tetrafunctional silanes, disilanes, and al k

tetrafyiatipnelssilanes, fifsilanes randradkyl éﬂ@i’@ﬁ ntsnéﬁ%@mtcp rﬁgdcn the doﬁmg rigid on

u exa a .
the sipgffeiEy AR ob2eEo Py B Ru AT R iR BRI B0 Safieises
hydrcaj?sﬂs padidtabndpatsnwatasates ofa diod funﬁ;tiéhﬁ‘dl lofg’aﬁbpolysﬂoxane and the
anopol yS| | oxane and the multifunctional

multlg]:r)@ggmq grasplinken17] | n accordance with yet further
v\m@gﬁ] rﬁ%éor&?énc%% ﬂe@ﬁﬁ'ﬁ}er AYERIRR: oé?l%'ﬁl‘g%ln{ in?g@tlméué

when appl 0 a substrate an
compasitiaby whlchnwhﬁsmpﬂlaah to 4 substxite @nd owitei Ngrovide bh abrasmn resistant

bstrate e provided. T C ositiogns can c rise
formhfE G265 G GTARY i o SRRSO b GRpeats aqueous-
orgarié SIGHE $niRiiee RAild BfdrE198e BRRIAER Ind bardial &A%Nsates of an epoxy

functional silane and at least one multifunctional crosslinker, wherein the multifunctional

crosslinker is selected from multifunctional carboxylic acids, multifunctional anhydrides, and

4.



functional silane and at | east one nultifunctiona
crosslinker, wherein the nmultifunctional crosslinker

w0 g003l48e8 ed from nul tifunctional carboxylic apCTES2006/011957
nultifunctional anhydri des, andsilyl ated

i f.unctional anhydrides, and wherein the eF
mlyla?eéﬁ@flrlawatw%ql prlpiridss, spd sdatein the gpevsr Binctiona silang 13 present in a
ool 13 O30S ESLURS! o S A8 il g g o
Watertshﬂ'ma'eepm xcyhjrdmlyzse theaalpo:sy frmntiora dildreandtite mﬁmmlmcltloﬂﬂlcrosshnker

a st 0] f atetrafunctlon
and a&feﬁ%& Qae Sﬁﬂteéfag‘f@PP%é g @i dsiloRe VEERY the FROKY %wzﬂtlonal silane
is pre§éﬂt ﬁi"@nio?ar RitfS®the ht"leé&t Hf?é 8¢ thé BdafurcBodd? '§11£{e Anﬁ%ﬁé dlﬁ'i‘ﬁle of at
of the tetrafunctional silane and the disilane of
least ghoais §.58b dotons eBamplehthe equeosscargahis, sotveat mqumdsﬁhnrgampuses

e L S8 B G5 R B S e

nnﬂhﬁﬁ@ﬁ@ﬁ@@k%ﬁh&@%ane and the mul tifunctiona
crosslinker. [018] hi another ex

t he o
t 4P FF Jn enotherxagiplen the tﬁ%ﬁlactfo@ahagﬁae bas ssormmg)of Si(OR)s,

wheré"%ﬁtstq{ ?% lgbg'r L%[Eg?malﬁélrl]% %%hugtrosa%{ah% E‘érpgn gtroﬁ'fpaglgjg@)ers thereof, ,
an (OBAy Mb(qz}dymua a -8i(OR ?)Qﬁoil@)\ﬁegih ps e ae alR1Dgrioap aotdainaty from 1
to by o bRl Tt R RIS eyt O R0 eGP NOR s
group. a?!d(c%lbwl%ngfh‘é%f aﬂfja ﬁl?ﬂﬂ@l‘ Hahip$hd SRR has b Tbr‘?hula of
fur%%5 Lg e disilane has a fornula of (Rp "
R"opR >9§1R ;z(QR §k,mhbl‘@n)x(lsﬁ15)3( or fard Bin0 gr 1;swigrein R

and Ry meies FL AR IVL epyp o telipecint SholiigoePoth Dsathon ptqrgs. o
functﬁh@llﬂiedlaﬁkﬁ gfdupNarBdIRMene glroﬁpl,flﬁxt drgiNabi, @ aflykby¥lye@ePsPdup, and
an al kyl ene group, ;an aryxl group, an al kypol yet her
combijragaps tharegf: iR | YR Isemprses Hhtfaraliif SRUD eRtpins from
aboutclbfgg‘{bblitgﬁ)céajg oglnnatg}#ig‘ ya.Ln agétgrpgrg ﬁ,%ﬁ'cgin%%atlgﬁﬁhmgﬁ%ﬁeréﬂ ifyis

1 themﬂﬁtnohqtrlswal ztlhﬂeméfpup\/ﬁ@itammgl firort absut 1 tbhbOutRRarbon atoms, an
i ni ng fron1abort lto

es an .al kyl ene cont
alkyl%ggkyetigr oRiBRE éioah%bo%éi QR ] EHEPY &tomsy A% Bt oM+
b I
Al e AR b . R enr BNp R AT oGy ok QPR leins, S,
or O; whierdin rﬁaglls &chemR i apd &R bcomprises 61l ef Brisind Sthepain By is 0 then there is

O then R12 and R14 conprises C or Br;
ad“e\gﬂﬁflf’/ﬂ?é?ié?%@qn%y is O then there is a direct

JblSL]O Tn Sbddréide ReMhdd{tdhi] ehbodatemt dadhe Hraveittinvention
addi ti onal enbodi ments of the present invention

compegifipeshichnsharapplied ignesbaisir nad cwrgd.orevide en abrasign gesistant

[
form%oﬁé ?cgagng ug\sﬁltlérjsgltbgt?%?glre é\\(f}?e efﬁe?%o%};os{tﬁhg‘@’% 0 S&?s% aﬁ%queous-
orgarﬁ@mvérs eni ginreclepvapnargasis progaotts and parkixl whdertsates Bfan epoxy

ol I d t f
ﬁmct@%ﬁ@ua%%ﬁq @Qg%gf géqsmg R %1 | tacrq o e o rgg tl?e mulr’]ufunctlonal

crossﬂ?ﬁ+& i doNetdd! gﬁg{n i PRRL AL Earb MYRIC 8RS tIﬁ&ltlfunctlonal anhydrides, and

tituncti
silylated multifunctional anhydrides, and wherein the epoxy functional silane is present in a

molar ratio to the multifunctional crosslinker of from about 10:1 to about 1:10; an amount of
water sufficient to hydrolyze the epoxy functional silane and the multifunctional crosslinker;
and at least one alkyl silane, wherein the epoxy functional silane is present in a molar ratio to

the at least one alkyl silane of at least about 2.5:1.
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crosslinker is selected fromnultifunctiona
carboxylic acids, nmultifunctional anhydrides, and
wadoyhiagserl mul tifunctional anhydrides, and whePEI/nS100€011957

epoxy functional silane is present in a nolar ratio to

the nul tifunctional crosslinker of fromabout 10:1 to

al82f] 1n ope e&mﬁwﬁbﬁ@q@puw&m@g}vm@ngﬁueﬁmm dempyises

f

hydrchAfs GPKs bt ANBho Sl PG 2B RIPa G blab ik BRipe and the

multifimetiendxsosflitket. | braabthst baneplé, sh@alhyle;ﬂhne hasa fobhala of
16 of ilg)) to . the at |east one al kyl,silane of at |east |
R, SR g Vigere A G2OPmMOTT 8hb 2SRt ¢ 1 Hher anqlied gsowy atiring from
f h o,
1 B A ARS8 S8 ML RARL ol 66 roup o
alkoxypojzetbprogrosp hmi(amabmatcbms eerenif] RI’fisiHg b alikgl group containing from 1
sl inke a t.her exa si | ane has
to abafit IR &b aig e s Bk Beer nunber of
1,[02110Mn acco?éﬁlcb Svift ot eﬁ{boéirﬂféﬂts SR PreS G ‘iﬁ}eﬁ’u&ﬂ cf)fn%%ltlons
1 to about 10 carbon atons, a functionalized

whicly mdgp applitedeiio Wbﬁ@tga@@rech preidd argz;txy@qgora]ﬁ:smtant and formable

coutfy SRV ARG SRR 3R REBRH AR SR ol e ffanic

solveﬂﬁ Iﬁmmre haviag @y diolBisqiPductchdgni] R8hd pBsed el %afst one epoxy
In accordance with ot her enbodi nents of th

functl@ﬁé‘s%lﬁv el deasbene @Blﬁaéasqﬂpn% (FEOSRRESR, WhekeiR ﬂéﬁ‘p‘ﬁlllt’é@lqtl@nal
cross anﬁi&] ?ssste[e%t)eﬁ Tiag, nﬁﬂ'ﬁﬁﬂcud}fa B aé‘l*aé qﬁﬁlﬂﬁlﬂcﬁéﬁ% tagﬁ'};dndes and

ornmabl e coati ng on t e substrate are provi
silylafldemeltifimot o4l enlsydrigas, (and'p«ﬂllesfﬂan the ah tpastams epogafunctional silane is

preseigndaneat odt etz agetiint Sesaiaer b ibonaf:E i inut F10: an

an anf@et St whtBPSIHABR tHhkarolyRahd ARk el BidRAlIsNKRS andwher ei n
the nmultifunctional crosslinker is selected from

multifpictipal grosslovkat, Wi@rebmlyel dopnpasitigs doea nat |Cbmﬁmtc@¢fanctlonal silanes,

d1s11a%e hxgvé]alﬁglssri]laﬁgsg I;r{ | eeeg(saﬁl n‘g'leteafgggci/u%g i 'cgl}‘ril(lf 59 ng‘fh %?e further

complrlsesm}elsﬁpéls prvdactiahd@partial doddésated of Hdlol ﬁimﬁaﬁalo nal
crossl i nker from about 10:1 to about 1:10; and an

organgphyRHOXgRe dRd e nglfifunstiond ciosslimief ol yze the epoxy
Wﬁ@% %%hoo?&iﬁ’&@ it grgéﬂ& Bfﬁﬂéi&?ésls&flﬁ‘{ren%ﬁsa%él%ﬁfe

e conposition es not contain
prov1tle:d' r’Bfewartitleocal comipiresn e spbatiatd dndreasbraaivoh rasiktyht feith@niesoating

presch i ot GRS O A U ey s DS s, Comprising:

an aqﬁémﬂea&}gﬁﬁ@m@ém hikhupd hafvwgqsyc@méls 9&%&@ raﬁdi ¥§ﬂt1lapé@1@€nsates of at
and the multifunctional crosslinker. [0

least el ageapoy Wnchomi‘@dmer@dtash@lf funﬁ@nplr @g@mpomuemme @nd at least
one mul futnlct%%snea ¢108 {n%\” d%erelr-lr & arl%l ﬁ?nag gro%b r%osrrgQriasref‘aa silylated

an oAb aSTOn s

multlﬂrrﬁﬁeﬂﬂeﬂ aﬁlﬁycﬁtidej #rSvha6ia tﬁwtflee@«eoﬁ oftthe efsaxFtifi@ioBaliilane and the
curlng a coatin OSItIOﬂ conprisin

diol fypgfionakergntpRaly I3 QIg ATRTeFAT @om\wtmw?s%%glt%méional
ro R 0310 5L TSNSHI Bl Rl TP e
epoxy ﬁgmtloxm Isifaviel theainel famdioat] dreampolysBoxunbtantl e tutifahctional
crossﬁr 02 gllgee%(ag} %ez |ra'g gﬁtogg prqumle}r Idlfsggscezil gr%ﬁlel atclc-[:a%ts csnllel srl]lléfeage of the
substrate between the substrate and the coating.

[023] In accordance with further embodiments of the present invention, articles are

provided. The articles can comprise a substrate and an abrasion resistant formable coating
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mul ti functional anhydride, and wherein the at | east
one of the epoxy functional silane and the diol

wo eovetiigsm@l  or ganopol ysil oxane is present in aP@DU82006/011957
ratio to the nmultifunctional crosslinker from about

10: 1 %g about 1:10; and an anount of water sufficient
preseqt oniR iagh Gpeesutiace @’ﬁ%wbﬁ@ﬁe Y SHENS 3 FPa{ing conmpesigipp,) comprising:
an aqlgérd)gg gﬁ%ﬂngj soffe! %%ﬁglleg%g Wg%@ s?ﬁ‘ ﬂggﬁ% %Péﬁ ﬁdr&éi%h&éﬁ@étlas ofa
diol ﬁmwpmi@dgamnpd)]lyalmanda ambat lmsmrmmﬁkmﬁmcubnallmeosshnﬂﬂ rveliezein the

.bet wee ubstrate, and t ti ., [023] | . .
R AL KPS PP HL ROBHS el bR ptifunctionsl
anhydrid\é@ Rhd SilylaRA il B%icidrl m@uhé@sd andT Qﬁex@fnt thé 3 figRAonal

nprlse a substrate and an abrasi on resistant

organemlmbmn@@ arésagpnegesler ieho & the éradtlﬁmnfeor@m efoagimkof oft fram

svou S B0, P10 S o 9B AT LS PRBonETRI ) Dkiona
organPpelgiitvixancad tnahiuﬂtaﬂunamdmsmlﬁlserof a diol functional

or anoEgl ysi| oxane and at | east one nultifuncti onal
il rReserdagpe MEh othen smbadiments i theprasent ysation w@wles are
i I
providy TSRO SLROLILLL L4BGtA 0al EROHLA S ot conin
presemiiontat 1aastodrieasnefhceaoiititel subdﬁ'ste bardrig e ceatingtdoenpdkition, comprising:

an aqy 5 R HPF BH 1o oLy P b ooy G dstes of an

epoxyindtida1 ahau tan& atli@ast %ﬁ@nﬁﬁﬂﬁﬁ@%ﬂ&l Qbssnak&r whstbin g ent
to hydrolyze the diol functional organopol ysil oxane

multlﬁlnghqmbcmgﬁluﬂ(ﬁm selegpdfroprmultifiingkienal cptbgzqth geids, multifunctional

cord er e nts_ of.the
anhy G iR italdh e PO T BNTER Enhnbh Re LB gpe cpowy
functioPATRIlSEis presuixsh raaﬁ(ﬁaﬂ@ﬂo &ntha biAs fudbtidrRs tidbsitker of from about
formabl e coating present on _at |east one surface of

10:1 togbowfiib K9; remd an pipoatfrafipter sufipiont ép bihiplyse thegpoxy functional

r
s11aneﬁa)9/1§?ﬂ% %gﬁgu%cﬁfggglg#gﬁgﬁlgqb\g@?bﬁai th& &afglgk%sétggrfgsoﬂ{ %Vdn{@mt of at
least @mfyetfafmmtllonmlsdﬂamsL disgarren,chnd talltyd addnes dufficient to render the

mul t.i,fu ti nal crosslinker, wherein the
coating figisl py SE#ecrosslinker is sel ected from

mﬂbi Af i) Q&do?dﬁ'ce GAhREUIrferREb e pridbd: 'ufn#éﬂﬁbﬁ QR@dles are
anhydrides, and silylated nmultifunctional anhydri des,

prov1@add Tzlharmlcs tanecogtprise a stbstrate a@é@nytblfamntrcmwt feinnahecoating

to t. mul tifuncti
presehouP I ine SrBod B AL aliflre g Bl a BB RGOS BRE: cpmorising:
an aq@é&m&ga@ic Stk nixthifd alvaipthydeol PiepeUNAS atdigartificdoydensates of an
functional silane and the nultifunctional crosslinker,

epoxyrfaptioal sifrae @blppgsine mﬂtlﬂl@ﬁtmah@roaﬂm&% wikeredt thgmylifwetional
cross I %fse e%{edq”ﬁﬁqm en thb(ﬁllr | carf E gag%g@ﬁﬁﬁln%ﬂgnag la%l#dndes, and

anes insu
sﬂylateﬁemﬂtlbmbﬁa’iﬁ anlhs@2idks, ahd a/(hemmmﬁ epoxy mhcmrtab sijlane f¢ presdnt in a

r Sent ventlon artic eS aJ e prOVId
molargiy & 68 RARRBG I SQ5STkGsSk Foie 8DGHA 0o dgPilsh i an amont of

waterrsﬁﬁ’ic%rﬁ% h{f(ﬁ[) b 58 hﬂﬁtl&{a@ §i@eﬁfe 288 11 mhRASActi®RA crosslinker;
surface of” thé substrate curing a coating

and atleayyoné bf mtetraﬁmwpom@ |sﬂg1e aand agligiboasvimrgatheepaly Vemtional silane
i prefgh g SuPE ST oNE el o R B? itaforEiPuflani g dus cighare of

least #B8ut 5fsuncti onal crosslinker, wherein the

mul tifuncti onal _ ) ] ) _
[026] In accordance with further embodiments of the present invention, articles are

provided. The articles can comprise a substrate and an abrasion resistant formable coating
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crosslinker is selected fromnultifunctiona
carboxylic acids, nmultifunctional anhydrides, and
wadoyhiagserl mul tifunctional anhydrides, and whePEI/nS100€011957
epoxy functlonal S|Iane is present in a nolar ratio to
funct i rossljnker of fromabout 10:1 to

t he C
Pfeseafb%mwﬁas e SWHaGhgh e SUrTalshycuse picprETa COngP PR ofQRFIsing:

an aqﬁétfﬁs-%ﬁ’g’dﬁl/c St hﬁﬂﬁ%e i r@r}ﬁyd?(ﬂ%ﬁ PRl bhd paehi &B@énsates of an
crossl i nker; and | east” one of a tetrafunctional

epoxy; finathenak sidang agd st leatﬁ one whiiifaneticniaberegabinierf wherteinthal

il e,.l.s present . nmol ar ti,.0 t.0 the ast .0
multifplofiin bRl olche Rt B id bbb e s phufltionat
anhydrRiRs,tand RO ylated . thullifunkcO&@l ahtydeices) afl@ R&erei thd ef)bbf)t fidktional silane

enbodi nents of the present invention, articles are

is prepengyn yE@lar Tato tarthe muasfue@wnékfrfwﬂla@ra)f Sigpsatont 0:4 el abgut 1:10;
an anfRHAS Phlol LA nl@oP eépg%'ﬁﬂ%ﬁa%ﬂane fhadh o | €ast

one surface curing a coa
mult1ﬁmnpm&ﬂ br'otsshnker.; la'pd asheanjj ona alkghslﬁnel,swlmrgﬁ mhef:emtl\famtlonal silane
m xture havin dr ol ysi oduct S parti al
is Preé%\ﬁ FehERlB Ity tO& ° @6 one kv Siang Og?tq%ﬂ%al%%‘ﬂzétl | east
627U th i E RGO RAh SRRRARhEMESF the él?c'lﬁ‘vetﬁ@n articles are
nultlfunctlonal crosslinker is selected from
proviged. t THearicleoeral coowrise & gibstratecindsn ahl:ﬂStOlnframiamtdmanable coating

nhydri des, and silyl at.ed tifunctional anh
presefl Y ke Ere oSy SHel byl ER aRE bR Spprisine:
an aqedi®lodgani@édleent thiktafe Kavirdg HydRsly4io prdusts as® arﬂkpdon@énsates of at
fromabout 10:1 to about 1:10; an anpunt of water

least enff qriogy diptctipnal isilaneongaé 1eapiconspandiifimgHendl erpaslinker, arhsrein the

multiﬁ{ﬁ%ti%ﬁjﬁ {Bﬂgl ﬂl{feﬁﬁ%&egfgaﬁgﬁ{ 2uf finlﬂc?%hal c%]fb%x?flc Lﬁ&sc‘ Emﬁpffmctional

unct
anhydl'[des edntd silplagedmuhlé functidnad aﬁlwdddes ahd hé@sdin theeit &Jakt;dne epoxy

| ane of at | east about, 2. accor dance
fanctigng 1 GHp SAFHERL S PO Bt R e Binmttidoetiony frosglnkeg frew about 10:1
to ab@ftq T, QA S SmodtR rdatdr SLAR HR D IGRIPYESRe pSHPRILERS I silane and

ah abrasion resistant fornmable coati ng present on
the mttlmmwalm&shukérawherom théreorspdmstioradass byt eoutdim tgtrafunctional

t i n conpri sing: an aqueous-organic
Sﬂm“?o@@@ﬂ% nggﬁpi # 'ng hydrol ysis products and partia
cqoggn Slﬁta@&)r@zfnc@twﬂhes?@odﬂﬂéltﬁ PPk phesBsitihRdhdion SfolB&Earticles are
and at |east one nultifunctional crosslinker, wherein

providete s artielamean comairise ﬁé@l@qumabﬁitrqt% angbqneghresion fegigiant formable

coatug#]&%gnlt' gﬁ H 1%5‘5@ 8n§ ?x?.r?a[%g ﬁ tfja? %ﬂl#ﬂ# % ht%ﬁéo&qé)osmon

cunngttd: oda&ngwmpdsamii; aﬂl(léﬁﬁ)@eqli&ﬁtlﬁﬁmm‘ng uhaeubsmatel, wheﬂe&ntae coating
present. in a nolar ratio to the nultlqu %:P
compgFigeR CPRREFESt %%ﬂug%wrgmc solventapistHre having hygiglysis products and

lea?thﬁés NYaa& ast?dﬁf fd g(gx'%{ﬁn&?&fa%l}éﬁ@ fx&]Q dfo? Bfetional

unct 1 onal ane an unctional crosslinker,
organmpekyeliloxanh enctatripass D multrfmmtlonait crosshitledrywherein the mult1funct1ona1

oross s PO ot Ao ekt W bneCibt o Rl B PRy B alfpT one of

the epdsayq’aﬁdtmal dilanemel Relidl ieftidhs REMHESE1oxhAE isHrbdet B molar
can conprise a forned substrate and an abrasi on

ratio foethip srudisfunetemaherosslioken frorg apewslnt togpont 1: [l @zmel agramount of water
plyyi

un U85 U U EUSAREIY 0 ST Apotstran

and tsenpakifueotiohyl dreystinitg. Thensexaaiple ties fowhed aitiolet fagther comprises at

least 833 Itn’llrger disposed on the at least one surface of the substrate between the substrate

and the coating.



conmposition conprises: an aqueous-organi c sol vent
m xt ure havi ng hydrol ysis products and parti al

w@oeowdanset es of at | east one of an epoxy functPOIEE2006/011957
silane and a diol functional organopolysiloxane and at

| Ltif ' | | i nk wh t.h
il Tk dRaer e SRR esfbodis eEke aRarIipnbs, formed
articlegurk ipfd¥idddi qm@foﬁw&ﬁélgﬁcan%ﬁl pHle E%Iﬁieﬁréﬁbﬁfaté &R abrasion

one of the epoxy functional sil ane and dio
resistpfrfermablasoating arespaiopgit lesstaoms sugfage ce”sthmuhstnata blsnapplrylng a

T ANTE T ——

wheréin thyabathy E@nﬁcﬁ@hcﬁp@%ﬂpﬁs@ﬂ Ghiagiiétus Drgaanesol¥dAE niktle having
functi gnal organopol S|onane and the multifunctiona

hydrolysisaiofpgieand paripleos 20T 4 diel fupetiennl arganenalysiiorensend at

I
ot SRR 8 S L AR 0,0 | 4 o
multifimeticwd carnbgx ¥12@]ds| mubifaortidaslcmbydridesf andtsiigtated multlfunctlonal

odi s .of resent i1 nven farnmed articl
thCfnrgé ﬁﬁg&r}bﬂéﬂn ﬂﬂ@(ﬂf@ L?rzgﬁlacr iy dgtane FAnedfphep e iya mo ar ratio to
the muRIfIBRH 0B HREbdsBhRer dF GoaRRE G D ab &S 1 31'035.‘ﬁd &P&H@tﬁﬁ ®f water
coating present on at |east one surf ace’ of

sufficsqnth $a hydrelysy thepsilylumgjionaloaarionglysidonsos and tm mldufunngonal
crossfutlg coating conposition, and subsequently formng the
strate wherei n the coating conposition conprises:

an030]udn uscod g8 indthsstherefibolindnty 6f thapiedent iyebhaby, Fosned
products_and parti al condensat es, of a diol_ functional

aﬂlcl%%agaﬁm&e;ﬁm Tihg tarmedzticles caneqaiprisn a formedispbsitetq B abrasion
t [
e L T
coatmgndmﬁdsnmtn; analg the byading desmpositicn, aind yht&bq’mhntly formmg the substrate,
nultlfunctlonal anhydri des, and wherein the di
wherdlf e GO3HEE CHPBRSIICFTIEH 4 SN S ToBEgiR S Nerhmpgsihaving

hydrd'l?stié Prolifets A& 1'58:1‘{151' &H@&kht@@@f arCd RS |fﬁﬂ@ﬁ%ﬁal%ﬁaﬁer 280 A4 one

t o about 0; an anount " of water sufficlent
multlﬁ:mcwml oto;zzleﬂqeh ewh@rezm tlfeun@ltllﬁonabnai ictpsblinket issseleoted fiom

.and..t h tlfun |on crosslinker., [030 n . .
mutiBREAORS Ao Pt SR B A Giest 0 Syl pputeunetional
anhydritiég, indGvheréif lﬂi@éﬂ)oﬁy lﬁlufchSﬁal %ﬂ@neﬂé Vdseledn aﬁﬁtﬂaxf @ﬁ@&ﬁthe

articles can conprise a formed substrate and

multifpetianad sroseiikst arom gpawtlOsl t@&&puhb l%raeﬂé@ntanmnh@f water

sufﬁcll&@% lﬁﬁ}glﬁé‘f}fe?eﬁgﬁ Em%b@na? 91?&?1 Pl ?h%uﬁ’l@tﬁl%oﬂﬁ c?osshnker
coatlmg conposition, curing the coating conp

wherein theseongegitentcbytains raman@uhfm” b Udast oretof tetﬂdfﬁicelbnaltsﬁenes

coat | oSi tl ris an aque
disilages, ﬁ?‘km stafpsn F’F@t et rihse. coatingmn t°§1t aﬂoato% al

CqUSENIAESr@incd Qvﬁlpéhi‘%dﬁrﬁélﬁ_t. bPihe lpr&bﬁt@ﬁ‘@enﬁ@ﬂ RtmbLasitles are
one rul tifunctional crosslinker, wherein

proviged. tTlfetmbclcs)Wall commss Ialfmmd subste¢ et @nlabframn res1stant formable

mul tif nct car 'c aci.d mul ti.functi.ona
coatiffHbridnt B bl RS ong RREPE I S6oere i bty agﬁﬁ%ﬁoar&sosmon
curin@ fé Atk EEsnbddeicRh axy subbéfileh@y &S % BB Substrafd @B6MRin the coating
a nolar ratio to the nultlfunctlona crossli nker of
compppifAR SFHNTISEE DA aqUEOEHYTgANie salyentapigtuan having hydrelysisareducts and

part1a§ U{)ﬁdt ﬁéeﬁ&t afa fegxg ﬁln\éﬁ Al Ql?an%%é%t fegg%ﬂa leuﬁ&lllo%'%crosslmker

[ ona crossli
wherein the multifunctional crosslinker is selected from multlfunctlonal carboxylic acids,

multifunctional anhydrides, and silylated multifunctional anhydrides, and wherein the epoxy

functional silane is present in a molar ratio to the multifunctional crosslinker of from about
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wherein the conposition contains an anmount of at | east
one of tetrafunctional silanes, disilanes, and al kyl

w@Rdoanesos nsuf ficient to render the coating riRBCOUSN06/011957
the substrate. [03 1] In accordance w th embodi nments

esent | nt.i on |cles are
10:148 b3 15 % Eouh ¥ S&lﬁ%ﬂ%ﬁ%ﬁ@@ %< ths, oYY Sistipnalsidane
and tlenduldifur@boed icfidsligel;Shant 1heonBF § tGRAllcend %H%?ergnd%rﬂlsﬂane
at |east one surface of the substrate by appl yi

ng
wherei thej spgx g Benal sidane ig pieseny in helql@aaﬁlcn@ the Atdleast pn@nfthe
tetraﬁﬁﬁﬁoﬁé’llgﬁmtth%( difsﬁﬁﬂ'g cﬁ%t elaﬁ a% 5t 5 SeruV\’her ein the

on conprises. S organl C

s 032 nﬁn mootdunee wauuomer bmb@lhmtssomn §dn% irfefti R Frhik
condensat f .an epoxy functjonal silane and at | east
amclwée POVidery RBe T a8 OFTWFE’é? 2 fogmedsibstraireand an abrasion

I
e A O SLEL PURok iy STR BUEL y goivie
coatmgrmymosldes, cuging tlss ¢o;1t1ag eainpasitior, ant tubseqlenty fyrchinglhs substrate,
i n_the. nctional silane is present in

wherd) oo G PR R etnRtiRes, PP BRATERE G P RS having
hydrolysipredeus 24 phrtidd coRibatds JQin @Bxﬁﬂﬁ\dﬁéna@gllé‘i@taﬁﬁ at least one

sufficient to hydrolyze the epoxy functional ['ane
multifpefiqngberasalinkery wheieinthe nodbsttionaberossimtteris seleasd frome
n i sil
multﬂ% ct?oen%gé y@é)ﬁﬁ‘igah{g?f ul?’l n%[nlgnaq QJH &sitana ﬁﬁ%la pétfljuﬁmctlonal
anhydlhdhs and ovhetein ﬂal“e eb&:@smneﬂil@la(l)ﬁlldnhes pretenainDsbleRalo to the
il ane, and _t (%I silane of at |east about 5.5:1. [032
multltﬁ en gt

petignaherg from, plpuit 18vkie @porirdt 10; gn amqgntmfé@émsuf icient to
hydroly2¥ ?&téggﬂ y flrREPERA sBhdd eﬁldetfge ﬂﬁl&lsfglﬁ&%hgle&odss-mferf A% ‘iieast one

articlées conprise a forne ate and an abrasi
alkyl silage.swizanein ftioy mﬂxbfe’mmmnalrsgam BPersbntan aatolhe@sd t@the at least one
e ,of the trate by applying a coating
amy1%§ﬁ§8g?&¥%%ab%ﬁ g the coating conposition, and
S P33 qUeadchiiahed With 8mbb&infARSI MBS SreseMd §lvehilod, BSimed articles are

coati n conposi tion corrprl Ses. an aqueous- or ganl C
providgg| \T@ﬁgomﬁexltm@ewmglpnwa &W@dssubﬂ{mdimldsanabmsmrmmsthnt

R R

compasitidn, turiigg the Redtirkf @aglokitiea) aﬂd%uB@qﬁ@ﬁthfoﬁﬁﬁl@the substrate,
mul ti fupctional, carboxylic acids, multifunctional
wheregy he &P%tagscona)@aﬂ@mcg)maﬂw AUAQUCPUIRIZRRIG APIVaR Ty tITe Baying

hydro?@%@‘l’&ﬁfc%’ 1a‘?9 Fc%f'a?fé@gt chik e Oy fuif: faP Sﬁ'ﬁlg 0 at Teast

[ar rati to t uncti onal * cross
one mflltlfnmcalbnaitcrds@llﬂkdrpwhdzremtthé.nﬂlﬂlfumnoamma%llﬁker\wﬁ@écted from

B L B O R Sk B
anhydgil&y kn®ivhaReh th%ﬂeﬁét Rnk @ﬁo@%ﬁé‘tﬁn‘dﬂéﬂab@ Mbrestnt ﬁ‘i;%nbﬁ:lr ratio to

resent in anlar ratio to the at | east one al
the m@tlﬁﬁlﬁtéomﬁi cegsslinkgs frominbaut 10: btolaboup33P; dnd aaamnwmanﬁwater

sl SR RO AR e YR B ] Bt

whereﬁﬂﬁ’(ﬁ bbﬁpoﬁtl(ﬁlﬁﬂmdloﬁbkhﬁﬁlfl adteafiittiond] sabicasdiianks, Sahﬁhﬁ@l silanes.
&@ngble coating present on at |east one surface of
t

45 ubstceardangsy, Wi smbodigentsaf g prgseabhpyestian pyacesses for
prov1cff%}(% Aakibd sﬁ&ﬁt}fo@ﬂlaﬁ @B%ﬂé& a%rlpromgds"fpg ﬁl%%gﬁgi dan coprise

mngt e substrate the Coating Conpositl
applying eppatsescongivsHigueo o Sulmstigten ind euingahé codtixg dbRipbsitom @vherem

the coating composition comprises: an aqueous-organic solvent mixture having hydrolysis

products and partial condensates of at least one of an epoxy functional silane and a diol
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hydrol ysis products and partial condensates of at

| east one epoxy functional silane and at |east one
woredoritf4sogct i onal crosslinker, wherein the PCT/US2006/011957

mul ti functional crosslinker is selected from

mul ti functjopal car yllc aci nmul tj fungtional
functl&ﬁﬁkﬂiﬁ@r@@eiyswsfnm plgast %Wﬁ*falﬁrém@rﬁmss PsFovhereiy the
multiAREH ¥ Eﬁisﬂnfk@leccﬁﬁpﬁs%§§ tsﬂﬁﬂt%d BinE el | ide, 'a!nﬁ Né¢herein the
IS present in a lar ratlo to e mul tifunction
at leagtrams off thekapoxy ﬁmmam gilareCmd the)dlabﬁmttldnal Organomblysiloxane is

presefl IR dnholftiat8 s Thedtlib e Rdia R v EranpiC L& Yhoue 1:10; and

an anhat 6f Watbhe@ifGEBRAS !hS/dh@[yzé |RScpdRY fERAbA4IRilane, the diol functional
tetrafunctional silanes, disilanes, and al kyl silanes.

organppalypilaxene@ed tlesanelifynctinnd waesslirent b ofe exBmiDls:s heamecess further
comp#'lgér/sﬁtg% t%] of f"o?‘ﬁl?r?g@%g cga%d B.{bg%ﬁtg T@ﬁ&%&%&%ﬂ feefh' ?rc?crégs further

coatin are FOCesses ¢
compmemp'pgen@@phmﬂ@ the @Lﬂﬁfthiﬁ@ﬂ@ﬁmﬂ}tln@ﬂleto@amg composition to the
substrate; and curing the coating conposition, wherein
SubStlfaFFeOIb%‘ﬁﬂ’Pﬁ&rcorrpo& tion conprises: an agueous-organic
S 90X In bcbhiiiRe DA dAbIAMALRL ¥EihS pRIsBSHIH i8R rBstds For
condensates of at |east one o an epoxy functi‘onal
prov1dllng anebmsidnaedstait ffomaeabil ocratingy :g‘a [ptmmdleﬁs i Theypaowessen domprise

! east 9nerrut|tfunct|o atlkaécroa gg} V\@?rentﬂ herei
app yiﬂﬁ % $32HAHE COTRATHY} RLAIUPRRAT> 42 rﬂi‘? CRalnlg SATHRGSHLon, wherein
the cofthk lcsmpggm&{l@dmﬁmay Cinl a‘éﬁeo@fﬂiigéﬁh@écﬁv&t nhigtudd hdvﬁ@ﬁydmlyms

one of the epoxy functional ane and the di ol

productsreandiperal cm@am?so:f;ﬂedwldi@aﬁ@nalsorgm@bmlowns apgphleast one
multlﬁlgltc&&%atl grqb Qﬁ{k@i lv&f%;el‘fg ﬁ%’ rﬁl‘i‘lﬁfun%{l&?eﬁ ! oréls(l?l{keﬁ {sosjae?gg :f}é)n

multifimctipreh 0hl’lbaﬁyltcmelcﬁpmmtlffmmmhalmydﬁddsﬁﬁﬁ siliylageddinoktifunctional
functi aonal %?‘ff‘ opol ysi | oxane, and t he nul tifuncti onal
|

anhyspdss A isrein Ghkvacionsl %rgamp@ Iysilg¥ansds piepen & a molar ratio to
the mfaﬁi?eﬁdtﬁ)ﬁﬁl &Q&Pﬁ&&%ﬁ%nf o eI SRR a P BB rh bR of Wter

anot her exanple e process urt er cohpri ses

sufficag Koy hyrgolyzpthendol fimctionel argispohisdoypme end the rayplpfynctignal
e coating conposition to the substrate on the

a°$é Ser. [035] In accordance with enbodi ments of the

PIIOSENtiniabdsR@Arice RuithinsRIBNAE s bPhe PE&¥hidhhtidn, FBERSIsTOr

resi stant formabl e coatings are provided. The
provigmgeasbesionanpstreidommbly antings gearevidede ofsaspessess calp cmprise
ooy HEPL GRS o BB B 0B OB 8 AIARAL Ol erein

osit1on conprises:©an aq

the céufing Binpo3iXdilEEmprasek:Ngh qudm@gtgmﬁc pol0€ht @ﬁlstuamlda\@@g hiydablysis
condensates of a diol functional ’g%gopol si | oxane
produgtpngdpartiad gpndspgates pfianseppry fusghenal siane and ekleastBgr ei n

multl %tl ltcfcfsylﬂﬁge %H%-k%ﬁ 'ﬂ%siﬁ{llltl@l!ﬁﬁ'i oha°1 c?c%gfﬁﬁée?% ge[e@f@d from

unct i ona car yl'ic aci unct 1 onal
multlﬁnhydmal daaibpxﬁm:hc&xls yiuatfenbtmnh]t anthydmdesom&i silyttgdimiidenctional

anty i des S Tartein A1 SRSy ATt ony e REPEPRIRETHaens fo e
multiirR&shdl RkRELXer bf 88maBeut 101Diolabbodt ﬂb@kandlanlagamﬂdf@aer

amount of water sufficient to hydrolyze th

suffidieni e hwdralyze thyaapopy fupstioenl shancand thm@umﬂmqtlfomlmrmh@ker

r |nk 3 In accord
wher%;lﬁe o%{tionnc\%relﬁaﬁsoarr]l,arrb rugg efg e{;fgesas&)n of te{rrb i%nctlona sﬂanes

disilanes, and alkyl silanes insufficient to render the coating rigid on the substrate.
[037] In accordance with embodiments of the present invention, processes for

providing an abrasion resistant formable coatings are provided. The processes comprise
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provi ding an abrasion resistant formabl e coatings are

provided. The processes can conprise applying a
wWeoariimMgogonposi tion to a substrate; and curi NBCT/82006/011957

coating conposition, wherein the coating conposition

oo P8 o PG S SR RO B RS

the c@nﬁg ymﬁpd&ﬁiﬁcbrocfh’hhprﬁleé aneqaeths m%dnﬂﬁ@ﬂvéhﬁ hixture having hydrolysis
i onal crosslinker erein

f
produgs aplfifpgﬁhai PWPSE\&S% &p |emk>@/r ﬁlngtl@@l gilane @nd pidaast one

multlfﬁﬁl:ttlérfaﬁi gl%tsél N S@fetﬁf ther tlﬁ#llc unc sél nfkgrnﬁ Iﬁl%gtr%cli gé)gl

multlﬁmdtlmvtaé cabm}ﬂicacgip,anyltﬁmmtmairaahydi*ldee,rmdlsﬂlyllafeESﬂLﬂh]funBtmnal
nol ar, rati.o_.to the_nul.ti functi.onal crosslinker o

anhydfidg aafl EECHD e epEs B HOne] SdAne in Bresen ik Miolar GRiiaras

multimbfidial erobslinRehydrRh ¥B&utt108 t%@d%ﬁ(t if: Wmh'aﬁfbﬁht é]hkfﬂ&esufﬁcient to

and the multifunctional crosslinker erein
hydrofyzeplessenoxs ussionali Sﬂ@nfaandath@umﬂtlfuﬁctwmd @asslinker; afd at least one of

0 il anes dlS | anes si | anes.

o terrd BT O PRV ps e PR RO op g & prbfeitin o
molargutds td tt at leElsQ 3>ﬁle of theagEMikhida S sibhdarRITRO disiTBiY F @ feat®out

present invention, processes for providing an abrasion
5.5:Lr esi st ant fornable coatings are provided. The

S (0]

CERE; B SO AR, SR bR A oy

providihg ax abitasing resiutgn $orhiable coatimgsi Seprovided 2 qhe presse ddthprise

sol vent. m xture, havin hydrol Ssi s products and parti al
applyjng A£oAHng eampgsitign tg ﬁo*?ebsﬂfatﬁa PSS e |°aﬁélgacﬁalp3§1ﬁp@a\§leereln

h £,
i 0y S AASNIEL Pk 3538k RS YA hving ot
produnﬁ&land pantiet q:cmdansa&arorﬁ olxypcmy funétitmal silahe mﬁdnardeaso e

des [ tifuncti r
i AR} 8RR Whetotd B Eftu el PosRe S S 55,
multi@nefdral ca(r'@é)t}@lcta&d% heulildctibid) Ghhpiles, Gh@ 8| laftd $hul@functional
fromabout 10:1 to about 1:10; an anpunt of water

anhydgiges, japg @fb@r%thwapw {pnetionad sikanestsy present i omwlar spticieghe
multlﬁl?gtl&ftag%r'&%l Eﬂﬁ%ﬁ}?dn? Q’@cgult gg gstgl é&lftelr 10; %p g%né%‘im eﬁ%’cer su?ﬁcmnt to
hydrotyze tiepaepoyy ffumtibhal s bnesindghemulti foraoanl crbnhﬁkeﬁ‘phﬂﬂ at least one

o the at | east onlosllof f he tetrafunctlonal

ratio
eyl §fapis Nt o Py SPCLiog GHIAB ISPBSSR 1A BIURIAEFego 1 e fpst one
alkyl $ilhin@ € f AR GBoiat 97 embodi ment s of the present

i nvention, processes for providing an abrasion

r 6839t &nacchutamabivih cowolimpntsarfehppesént édentitrg processes for

. a coatin osition to a
G Ky e R
applyin@ oafhd EEmPRNRASb bisaPstaTRhd S@ng AR coAHRUS Eﬁaﬁ ' \Qherem

sol vent m xture having hydrol ysi s product S an artial
the cogtingieqmapasiiipngiompsises @ayaqwnsnorgmm soyentiméxturechasmgl hydetlysis
I
produ%I I ?‘p%}rﬁlg{ ?J('gl;&g]:ls%%? gg gl‘{ 123 oh@ lé}gor@eﬁﬂ\g %o%ap%lfane and at least one

multlﬁmnbﬁorfahmtslmhéﬂ, wharelothy lrmﬂtlmc@kﬁml easbdlinkeinie séleetad from
des, and silylated nultifunctional anhydrides,
multléﬁﬁt}/ L

raabgrig acidyguyltifunctional sahydsides, sad .s&ylsweég)@ﬂtlﬂmﬁuonal
anhyd%d@é') |aﬁ& vd'h%fén?th%%t fh& I |ef)6§3“ﬁ%ﬁ&ﬁ?§ﬂa‘ﬂé ‘?s?‘%l]]géé?llf i a fblar ratio to

from about 1 to about 0; an anpunt
the mg]uflincapmhcrqsghnker from about 10 1 to about 1:10; and an amount of water

sufficient to hydrolyze the epoxy functional silane and the multifunctional crosslinker,

wherein the composition does not contain tetrafunctional silanes, disilanes, and alkyl silanes.
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hydrol yze the epoxy functional silane and the

mul tifunctional crosslinker; and at | east one al kyl
wa@Rdoaneisosvher ei n t he epoxy functional silane i BCPUS®O6011957

inanlar ratio to the at | east one al kyl S|Iane of

at | east about 2.5: é@ I n accordance w
Al Iy degice it }(ﬁt gtherembegdiments of 2 pﬁqssgtégggglopapmposmons

which, %ﬁ’e\ﬁ aggg&i @)rh ARERFL M bfed, Hhidle {rQﬁnglQhﬁ ti6RBld B A R said
he processes cdnprise ap Ing a coating
substrat@mﬂeqm\hdmh Tie @nqmbmbnmcanpmchncaqnem drgmnccmiwm tuixture

npasi.tio ein the coatin
havmgétylﬁl&lvsg%gmﬂaﬁs &a@%‘&%l Organsries Sbpgm o S’ﬁ %%%Wﬁ&m
silane BYPE QoY RirdtiPi0€ 105291{5 drdll at SRBICRHRSAGIE funefionl crosslinker,
east one epoxy unctlona ilane and at | east one

wheremm;latdl Ifluﬂltld:‘tmcun)aﬂl craseladder nckrgpnsea,ﬁ§ﬂ;§]|a‘p¢dt1w§t1functlona1 anhydride, and

nction r ossl knk
whereffeid 60 o soepaey e Bus PR MR Al desons
organc%@gbéﬂé)tdi’l@?zs pr%ékﬁht & 4 Mot e4tioal skidfrivicifiinetiahal @rdsylélikied fem about
wherein the at | east one epo}% functional si

|
10:1 16 st 36 en s vRen SESGERE b BIAFOIE G416 G ERTt GG o 2id epoxy
functlona?g’%atne & \%\%{1 El?&péfﬁagzﬁﬂﬁaljo a]no%&ﬁ/ﬁgﬁldfn e dndl&id ARifBRtional

Per ent yze the epoxy
crosslibd&re bindinblockéd iameyanatd. ttheome IeXan‘lplas; tthepatdéast orosad] thmmxy

o e P 655 e . e o o
multi@étﬁﬂ%r&&ﬁﬁler o 2BG @F 10RSEu 6 NIy therOdxafip] R mﬂ%jdt &Rt Sne of

a present 1nvention conpositions which,
the epappfiinetiorad siansabd theadiel fanehianagl @r@an(mob(ﬁﬂdéaﬂe rl%mf@ﬁﬁ\t éht molar

. .tintabl atin sa tra r r
o A B GRS B PP Bt ST By 38 BN ool e
blocked 1§(§d§1"a§at9 BVPHsd YO Ayt $ p@fc@ﬂtuﬁ}f weighttopboiiti %l percent by weight
condénsates of at |east one of an epoxy functio

of the §olll<ésntf thgepasinglcomnpesitien. iob fam oyghh BPFSFYDY %@&élﬁég a{afalt at
perce Slﬁfeflgl’ﬂe y sto;lldéJ Bftub %QQL 1 Ccroggj%lsftleh & fr iy Iﬁfxﬁi’c R p%?deﬁt by weight

|ona crossl| nmprises a silylated
toabdﬁﬂ@p&ﬁaﬁbwaﬂﬂgﬁamﬁxdmhdeofmndomhgnanmosapd at | east

{ It B pgso lhpleaa oy afis SrerSq o g one of
Desm&%‘&r ﬁ 195 S]%s‘ilnd'&ﬁk B'l BAMIC 1D QRBHUABICST0! MeSinodird®N A8 UDesmodur

to about 1:10; an anount of wat er sufficient to
Bl 4266 drixleye BI 2982 Taixehez@83, SrivensfBIsHId, Biivsog B98P bivgne Bl

1960 S 580 0, b BB R-SRLIRSB ERR s

BI 317$ Ohy@RRCxampie e 08a1N2 RS a Baljer iimbep af proatee ttnh abbw 1.5 or
epoxy functional silane and the diol functiopa

greatay tlparrbpot 3:stnl yok Srvther sxqmries e Goating FHbis Iioaﬁfphﬁm% faiyge or

mul ti.f r
crackllnlg u&i U(Eﬁyxrggnt% qa ﬁ}%hsdgw‘ﬁﬁ tlelgci gér%] SB% ti sé 1%2 gtgl)@(%l/’stt 73 hBurs or at
least f2016dur Mal soﬁiehﬁeﬂﬁw@ﬁl dhé $vdvett 0d>nst1um:1t oﬁiha hqueous-organic solvent

or ganopol ysi |l oxane is present in.a molar .ratio to. .th
mixtugg SEMPAATE BOBHOLE A0 ESHOHE S POFCTAB AT T HiS coptigeiiptigi some
cases) tﬂe E&%lﬂ%‘b Sithaf 'offﬁfétaﬁueéug %r?irﬁ’&&ﬁ@eﬂt aReiA i@ sElected from an

'$es From about 1 percent by weight to about 30

ether. peglym‘ltor b\glywel ¢ther, eketohe apalsieds giycql(tt er@@gttateg glcohols having the

fomgﬁgg}(ﬁy 2&$ tsga}rptg @%%g%ta%q g F“rérerg% 2 oWLe @g%rb&? atoms, and
mlxuﬁ@s"‘t‘hbﬂ'égf CoNpHiSY éﬂa%leso&efsbm@wbﬁm&tmtmqhe@;s Ubgargdﬂtolvent

to about 10 percent by i ght of the solids of the , 1
mixture i sehagted drme glycplsnethers, glycol ethers having the formula R (OR )x-OR

where x is 0, 1, 2, 3 or 4, R' is hydrogen or an alkyl group containing from 1 to about 10
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[041] hi sone exanples, the bl ocked isocyanate is

sel ected fromat | east one of Desnodur Bl 3175,

we®mootisns Bl 3272, Desnodur Bl 3370, Desnpdur BLT/B42086/011957

Desnmodur Bl 4265, Trixene Bl 7982, Trixene 7983,

Tri xene B% 7984, Trixene Bl 7980, Trlxene Bl 7960, and
carbormatpme pred RY iszmsikylene grpveonssinmg|fem 1 ¢gabatt 48 eargon atoms and
combmi?o%%%oq' conpri ses Desnodur Bl 3175. In further

npl'es, the coating has a Bayer nunber of greater
t tmm] labpﬂi fikttfer exangsleq tiey cotpasitiah duithe? conbpriyestat teasttdme of
es, the . coating exhibits_no adhesi on failure
tetrafiaplune ﬁ&neﬁ&&lla@wmﬁgtlhwﬂﬂp%tnan ERRIO R AT g gpmposition
ﬁlrtherﬁgﬂ?x%ﬁée?@éllcﬁ@aﬂ sfical BPSIme s%oﬂ{ese Bky Aincli& kilads represented
ours. [n sonme I nstances, e vent constltuent of
by thetfiemade R&SIOR) ganilersind xsrin mlteg@rwrf d, 2 onPy RsisdL, fanativyl group, a
percen

functi Gt HRYLAORR 2 olfe ERaEaiE. th oL By Entn SbvksFer i copppinations

thereot RSntAAHRIHSN @ rtS @l%tﬁ 18 Q'at\b%ﬂtatdi'i‘ls?@ridrlﬁvilfg a$ BlaBIClt &fbxfy F@idtional
an et her, g or a et her, a ketone, an

groupeBY it an agkxlmlaxqwtauanggramel topgboBhd Farbam#ioRYy> #thecetyl group, a

ROH .wh
SOV S PSR e AU SRR,
an alk?l $etp exanplrgSrorh Neo abdut Grv‘a;rbbﬁrasdmst us@atetelf groing or another -

us-organi c sol vent mxture ks sele d from
Si(ORg) 3yg§| goutéqqqlé.‘rognbn@qt&p@§ the, ﬁg\tﬁ I%gaq aﬁ%ﬁfg&)% p dunctionalized
alkyl ﬁ%&é ogen o raﬁ afyl' ar]-alk etﬁeroéndﬁlconﬁﬁnétﬁ)ns thereof

kyI ou cont |n| ng from1l to about
conta1ihﬁxga"rdmrl tatborg lﬁrmdrblaﬁ atosmsan al kyl ene gr oup cont ai ni ng

L B0t B S R TR B AR SRS i, e

applic QTR dtra R anldWakdde prov RI¥R krnfBredt, tine A cdhﬁﬁﬁzﬁén the substrate are
tetrafuncti onal silanes, d|S|Ianes and al si | anes.

prov1c1ad a“rln@tchmposttamﬂoemnss e ago P SIEATBRsqlyent n@tctu&haym&@@rolyms

T

mult1ﬁkﬁ@t[cﬁiaﬂ cro¥slinke@hertie@e Itmﬂt‘iﬁﬁ;ctuihab crogshnIRBr s selettedfrom

al ky roup, a functionalized al k an al
multl@tp@ﬁmla eAbFylic agydé,gpu tlglﬁlcgpw |an]é¥%glp &ﬂxlaﬁ:gl Lﬁ%‘ ‘]l”tgtﬁ‘gonal
i
1 A 0 ARG ot
the maltifydctighal wpossimitea loﬁfrngt dbooim (L1 tool :A0:0an angoundh pHwateasuffisient to

U IR (e E R TR TR R X

blockb® 1sl3‘z:ya§9tea h ¥dm8 BRI 160 A b B-dreaft dolvént alietiive Rurther
carbon atons, an acetyl group, or another -

compﬁse(s(haﬁy@ygtmyodgcrt@ e partialccondiensates ofan eneay detotiopslpilmes and the
K r a functionalized al kyl group, an
at leasoho%g %Lﬁgfuﬁ?%%ﬁl & ﬁsligjtcf/ group, an al kyl ether, and
C Qo4 N akni RBSrdbfRIVeig adiitidal eibedifnents) drtities a:keqmbwdéﬁ The
carbon atons. [043] In _accordance wth addi t] ona

articlesriosirive ﬁtsgbstrétnm@sq tntgie comingHornyginn %tﬁiﬂs age of the
subs Sihs aacerHﬁé’é oY k&G &ﬁ% %gg&ﬂfsaoréehﬁ‘é &N &t mixture

at’ hgs “on t he RYTat e ar

havmgthlyﬂﬂﬂyshs mduamamt pas&alannmmaemeﬁ a:tﬂm’nmrtﬁ ofGinvepaxy functional

m Xt ur.e, havi ng drol ysi.s
silane and a diol Rmcttonal o ganopolysiloxane and at least one multifunctional crosslinker,

wherein the multifunctional crosslinker comprises a silylated multifunctional anhydride, and
wherein the at least one of the epoxy functional silane and the diol functional

organopolysiloxane is present in a molar ratio to the multifunctional crosslinker from about
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products and partial condensates of a diol functiona
or ganopol ysi | oxane and at | east one nultifunctional
w@e@3si4spker, wherein the multifunctional croseCT/DE®N6/011957
is selected frommultifunctional carboxylic acids,
mul tifunctional anhydrides, and silylated
10:1 torlsl §; duemaduind pEiivatansmftieienids hyémb'zwﬂ@fr dilenst pree ofi the epOXy

tunctiqu{ g 5% 18 RENERAGHR, EREPSb b e AT e P BRIRh

crosslidlrilardOa Blodithd igdtyasname! Nin s@ﬁlevactaﬁapl@e Ulihé atickatfuitioer comprise at
hydrolyze t he di ol functlonal or ganopol ysi | oxane an %
least opgprivegt dispasad on St leasioansi surRes of tap enbstrpie heResgn the substrate

and thé §<?a(‘tl¥1gn% §md Qasé )f@ag%rgc;}mﬁé}%oﬂ@gﬁé%‘i%@g&g@og% ccl:its%ersmn

LUFE urt er conpri ses r
based pitieP@ & pcﬂhuemaﬁl@mspéraen bhsed priapohyvihg acrossinading ageah eln some

and the at | east ope [tifunctjo crosslink
example541p SFss S EBERLD SHIECRO 0§ PISRA ‘SHGER e Lhine esin, poxy
resin, ﬁ{ thElfEnHeSinP TP ¥irBRFexahiffed el r%hﬁﬁetﬁ&f&lﬁép%@sléh based primer

strate and a tintable codting formed on at | east
ﬁlrthemwnpmeé aceltmiioldt dighiabsombar. ntspmewkamples, thoerossigking agent

compr?ﬁ%( oS ng&eﬂbto%awﬁO);%Ir%engp%g%fﬁ%ﬁ o%tgla %gl ds a IIQ‘J: ﬁlcﬁyﬁrethane

dlsperggﬂggg@gz-}l,h%rof at | east one of an epoxy functl onal
| ane and a diol functional organoponS|onane an

| E%éi brfarthen examphest the tiatable wwating haeer thickRessdichivech@ ot 0.2 pm
to aboﬁ}{#q Ff u nc@ "&Q@}{ ab%[lﬁﬁg nli]ﬁ)ea(bgnfd) V\P#él? gllsb&v\ﬁér{ éﬂoﬁf 84 3 pm to about

i ona
7 pm. Ol tiedr ekhlﬁpl‘ep,cth@’ sdbsm:tta iiseddctesli ﬂcan acrcyhd pblymeds ol

f uncti onal anopol S|onan? in a qo ¢
poly(ihfnsterepiUbAatal PoLYP HHERItE IO ldPSr §fpolymets o

acryloﬂﬁlg}ét ﬁe ts el'%ryl@ﬁtﬁg%fﬂdl&& c\'ﬁﬁél%m%u?élwm?mhléﬂﬁe

east one of the epoxy tuncti onal

butyraSBes all‘(bpcdm(aﬂlﬁtt]lnﬁem:h gliycdlibietliyd vatbonatgh o somg sidtaneah dhegigsirate
t.he | ti functional crosslinker; and a bl ocked
CompilIEgdyifat e. I n some exanpl es, the articles further

COIR| | BEacdbrdaEstvitR BeH: eABbditicaR0aeidles Brd grovided.| 'EEcSztrtlcles
one surface of the substrate between the substrate %
compmm pbaratagnd p tintableecogingHrmed en gf lepsg 98¢ sgﬁqice hﬁs{u strate by

curln%abf I Seﬁgﬁg? I i)ﬁgllﬁgbaséqgl% %allﬂﬁ§&%ﬁrrh&ﬁfre Rivifle

aPEpar $on aving a

hydroBfsR§Ebdutkd 4@ pagtl tondens e aecha]rﬁuhetmnat dreanspossiloxduerngd at
agent is selected froma hl gcke |socﬁn£ate Ziridj

least Ql@gnﬁtlﬁ%%@al crasslinken frhegen the multifunciipnal crpsphipker, bsrseiected from
multnfﬁﬁ@t'g@aﬁéarb(t) ich@ &%ﬁ&@ﬁoﬂl%ﬁﬁﬁﬁid&@ ﬁ@%ﬁ?la%'rﬁiﬁ’lﬁﬁmctlonal

rirses an u avi ol et” 1'i ght absor ber
anhydsioles, aad arieteds thetdiel funcﬂsmh] arkanvpolygdortane dnpresese i1 amolar ratio to

the rugfiaegope e B n FaPLERToh R kBl b gyl fgient o

hydroﬁ%tti?@&loﬁﬁﬂeﬂ%ﬁﬁ orgah@pdlym@meeanqqm mnglfh@amaalt Rosknessand a
bet ween about 0.2 mmto about 20 nm _or betmeen about

blocked Bopyansis. dbseme IGtarags, Hie cakingeampasBion ipcladest fogst one of a

tetrafgréq? g)tE?J? blaliaer %rﬁ? aacg %ﬁ% tmérg rthd %x@%&fbﬁﬂ%ﬂbﬁe is present in a

mola@tiy (eihayt Rastaeep htehaﬂrﬁmc)uonammaambmﬁtdmlane of at least about
pol yam des, polyi m des, copol yners of
55:1acrylonitrile-styrene, styrene-acrylonitrile-butadiene

CQBLYY TR aScor®c¥ WihWet GiMiR6had 8mbodiments, articles are provided. The

articles comprise: a substrate, a primer disposed on at least one surface of the substrate, and a

tintable coating formed on at least a portion of the primer curing a coating composition,
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butyrates, and pol y(di ethyl ene glycol-bis-allyl
carbonate). In sone instances, the substrate conprises
w@200ens180§ 046] 1 n accordance with further enmboRPKCTES1086/011957
articles are provided. The articles conprise a
substrate and a tintable coating formed on at |east
whereimm ¢hesnpefing eonapositing comipsise e agyeossrorgagicssobisat mjgure having

oNpROSy.tjon [1.Slng: - i vent ..
e TR 30 A5RAD B i SR RS RPBR BRUER st nd o
diol fugefekeN 881aa6pdYsiRxaihecdndfay feakt caahultifigiationd taosslinduen vherein the
.and, at_least one nultifunctional. crosslinker, V\,he({ eLn .
multifpetional qrps'fsuﬁléftricemarﬂs@rao%@iatW@me@nc@e%l@pEm%?ﬁ wherein the
. . . els, f . _
s teaUhd HEAEGA S M SRRPRIL LR B A Y Bk st

presem nrla whodareatio tohthe diudtifufictivnk] aosslinkerdeomo padug 4 Di1dr dnkd; asd an

resent ip.a molar. ratio to the multifunctional .
amough ol SGHS ik joisgf 1 ekolies :§sast opf Of FPO%h fuRefigna! silane and the
diol fMRLiEkal SEfahbFd19fioxhs ANGARO NS uAG RN @bssliHR&Gt tHePRimer comprises
or ganopol ysi | oxane and the nul tifuncti onal

a polyoratizaicidispersjondradecprivhercheathgl swosslinking agem. dwpame examples, the

. i nst ances., .t he at.i ng..conposi tion in | €
tntals R3S G Gpuls B b PRI R B QA efba £ Quv
method B tegt sbnidRns Bspay 1dabtni®biordahouss.| ane is present in a

nolar ratio to the at | east one of the tetrafunctional
s[048h e Impreordgacaivith stalh Suder gmbpdigentsapggles sr.eaﬁ.fqvldfﬂgﬁ}e
o i i 1 I .
e B AEREL RN Bt Bl LRk BHEALARD R s, nd
tintabklostingfoemed opai kest agiosipeseEdhopriatr diengta @adns comhpasgion,
of the substrate, and a.tintable coating fornmed on at.
wherefng {ag cOF1I8 COTBPSIPN ¢HRPTFH FRAIBYRISTRIS AN CRAY 71 g xture Having

hydro%%ﬁﬂé&&c&%d%a@ lcBndehBReCsTat diTuAGTIRNAPbighYpolysiloxane and at
" conprises: an aqueous-organi ¢ sol vent m xture havi ng
least dngdnaltifisictonal orhsslinken cheprin theahulsifmgtined ceasslyfkents selected from

.l east one, of ..an oxVY...Lunction i iql: .
e SRR Bl 3y mcrona
anhydfdled, iah8l Rletei e did1ERdHoRKIESTgantpelyeilokanb € present in a molar ratio to

mul tifunctional crosslinker conprises a silylated .
the mptifunctignetoresshinkes ahfram 2peut Kkl tavhdPeirrmenst f weignsyfficient to

hydro?}%% ¢l di%hﬁm&?&ﬁy O%E@S‘#%ﬁka&i Andfe ﬁﬁﬁiﬂuﬁ@ioﬂﬁl@roslslinker; the

ctional organo Xxane 1s present in a nolar

primef @bmprises atgodyurethind dispetsionbdsed posst havkeg a trosstinkigagent.
10;1 to 1:10; and. an anount of water sufficient to
FJ01 35 acqontanas Wi BALET GHBOGRIeT G PRISESE: i eE oA gansparent,

tintab?e%ﬁ Iaﬁ'lrégloﬁ-.rll i{ehe il s bbABRbn A 10N BROLIBick OX ABEHsBBR are
the nultifunctional” crosslinker; the primer conprises

providedy dTheupre¢dssaseonipsipecaitating atlsdst png genfadsafjasgbyrate with a

.crosslinki ent. In sone.e l.es.. the. tli .
conigE TR SR (TS RReT o P o PGkt b g nagp curine.
the cdaiiNg OBMPOFtith edtbpridifs: @ﬁhi&&‘)ugiofgﬁﬁic bRt ot Ha9mgdiydrolysis

| east about 72 hours. [048] In accordance with still
produtctsrand dartiakbertlensatessof ahfeestane of ap ePgroneticaal sflgge and a diol

1i ; ) . .
R SO LHE f ERAEAL F RL f Bc
multif@atiomg cfosslirdker comprisek @agylad parltifumntiafal tfiteydpide,remd wherein the

curing a coating.co sitiagn ein: the coatin .
at leaéwﬁ@g s %Y é&ﬁﬁlpgggﬁawn&(}ﬁ%@gi e fan eraebpoip oxane is
presef %4h81aPAYRE the multifunctional crosslinker from about 10:1 to 1:10; and
an amount of water sufficient to hydrolyze the at least one of the epoxy functional silane and

the diol functional organopolysiloxane and the multifunctional crosslinker; curing the coating
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hydrol ysis products and partial condensates of a dio
functional organopol ysil oxane and at |east one

woredoritf4sogct i onal crosslinker, wherein the PCT/US2006/011957
mul ti functional crosslinker is selected from

nultlfuggéggnal carboxylic acids, nmultifunctional

compgstgR PR HissSubsiie 1 foyn atteashanrmt Winkle) abFasionRsisiamS Qead coating;
t [

b R G e S L e R e

fora pfﬂmﬂsﬂf timkeesufHéientrfonthalooret chbtirg toabdorh®r transnaitrxuthe sastrate a

icient to hydrolyze the diol functional
des“%ﬁiﬁ%%‘g f@ 1 oxane and the mul tifunctional
cross i1pkeme ekﬁg‘plﬁi Itﬁ@éoaﬁﬁgmmﬁ@s&uﬁl REhYWRLREEa blocked

di'spersi on based priner havi a crosslinking agent.
lsocyw&@] Injothey cxemplgndbe piocesses eleqmmnsn@npls’mgmm@ste he

t.J. nt
substizfd orldr b bl e hEPRRE B0 o0l A0S whsiras o hprie dp ve
other mme@r fieq@imér cdnguised 4 pdl?ur@ﬂﬁn@ﬂ@pérﬁi@ﬁ basdderipi@eeases
onprise contacting at |east one surface of a

polyuagtiier et bedsd BT hyyieowproslikeg ageek forns a
t E p gh %ﬁ@crd&dc@ WA Fen RRHRAP bﬂﬂo&ﬁéh&t @H&Ees%&%k REAPP"
coati ng conposition conp
transmwﬁ,duﬁahic,gﬁmsmmhmmm coating thaelsh:avnedl gn laylﬂaasiloyls |ssrface ofa

sub st%ﬁeg%g %%qsyll] & {ptréqaelpsg% gglglﬁﬁssegtctgl?%&fqg% &eltagtgqs{% s%rr}gce ofa sub strate

with QE&%&? REMmY:Sitir BRALIAME a%tan&,@?éft tﬁfﬂ@o1mb£dsfoﬁ%§1hteﬂadoaung upon
_ crosslinker, wherein the mil tifunctional crosslinker
cunn&dh@w%l@g camppmswlac@npmﬁ;ung iaaqBedueaganansnydmt dextuerithving

t.he ast ,one of .t uncti o
hyarcf{NF Bl Sahartit 3R e or A SL RB S nsd PR 80 B xpme and at
least Pie@NifuriofiofalBBbs8linlfel wikeréia tﬁéhﬁuﬂifhﬁdtﬂ‘oﬁﬂcdrbﬁﬁﬂker is selected from
crosslinker fromabout 10:1 to and an anount of

multiffgpetional efmbpéy Ericidsompldigtippal amh@draieﬂ adsilylsird mpltifypstional
anhy: cg'?%g ﬁaggo ?g@a{ﬁéﬁ %ﬁ@?on%ﬂ&ﬁux}&s) wsﬁé}t(ﬂ{ngﬁg fnleg’é}ﬁ kn a molar ratio to
the muttrfslsdtlonkleurosshnkerrm@ fioheabwotil 0:hge drippaid dnoamamt bhiwater sufficient

ubstr at forma tran r ent i_ntabl e, abr S|on
to byl i ot el Gerh ot s e o Phi R oo coling
cunnE Yhd dEﬁ”ﬁﬁé b&ﬁpdsﬂ?on%ﬁh@ Qub%%tfe% Cori a iri@patehs thBbR, bbtadion
dye bath for a period of time sufficient for the cured

res1st@16madg:oabna 086 tibting thercaredrroatingby emensingtthercented surface of the

sire t of .d 050
substEfE iy dARb B o Berit P bR & sy o Tl UL TR i HSord or
transth @6 fRAb&ratdh dfifRe anR¥ANGHlds. the processes further
conprise applying a priner to the substrate prior to
appl ying the coating conposition to the substrate on
t hepREh FBED Jj ’Iﬁ%ﬂ% gﬂﬁ%@ﬂ‘ﬁﬁ% I‘bShGF g‘ﬂﬂi'ﬁﬁVENTION
conprises a po yur et hane di spersion base rimer or
pc[[)mr eftegnesedi mpexrtmmomllbmselo:b qescrtitead vinigty oagsmnal reference to
nki ng accordan e wth even

ros ent hi
specifig FEhe lrr@ﬁﬁ&a”aﬁﬁeewf@t BEOB MY, RPVRYPTePe crmbodied in
differbhPOaRf AR Yhould rmt 3k b@msﬁ%@& nghl‘ﬂﬂe& ﬁf’ﬂh@ %ﬁﬂbdﬁ:ﬂ@ﬁé ROt erein.
is coated on at |east one surface of a substrate are
Rathaqyy thesedhwthodithentp rsqesdded soothptr thisetischasnteawill eghatoulle asd
ne surface of a substrate with a coating conposition
compielst forms a transparent, tintable, abrasion-resistant

C qes3ngInMpRbtkeHviseWefihétE all @sthhitdl £@NRALFiIE @Ams used herein have

conpri sing: an aqueous- organi c solvent m xture having ]
the same meaning as commonly understood by one of ordinary skill in the art to which this

invention belongs. The terminology used in the description of the invention herein is for

-17 -



hydrol ysis products and partial condensates of a dio

functional organopol ysil oxane and at |east one
wordoritiasoget i onal crosslinker, wherein the PCT/US2006/011957

mul ti functional crosslinker is selected from

mul tifunctional carboxylic acids, nultifunctiona

describimgyparticylas embadininis,ordy awfl ot intended fobralimitingyad thefiayention,

o BT SO0 8 S HOF AR AUFRPARRLY 108 s o

“an,” é}ﬁdfﬁﬁé 1 4k @iterfedfio Qﬁllfﬂé@hﬁ plfy] TorhB ad whll, walesh tAe catertelearly
. .. of water sufficient to hydrolyze the dIO| functi onal
indicagss galirspisey $ill msbélﬁ%ﬁoaﬁomt% apalicerionn B¥PRfeAnd other references

. r tion on the
mentl%e@iéﬁéé? él%tlgc(%géﬂr%{ég bb't}gfneg%g% gpn?leﬁ% ?ﬁ% )l e, abrasion
r 6543t &miess nthedviso etpresgly mdxdaibd,rﬁl] mgnbdnsae)qmcssmgquanﬁitiﬁg of

|mTerS|n the co d surface of the.substrate ipn a .
ingredgus BRRAITHS SuEh GUP BNBF VERHp T GGRe IR o oAb sed in
the deQ%tioﬁ%nH Q12308 8o BE uhdZRB8HA bs béing MBdFIETA 'éﬁ”ir%tﬁices by the term

desired anount of dye. DETAI LED DESCRI PTI ON OF

“abouEK/B{@loMEngls Imiess }qﬁlqrwgmdlcat@q @m}umﬂx@amrgp@*ﬁps set forth in the

follov%ilg%/ glejstghggoq Gl (B%lg}s %?eg a@ﬁ%)glélaﬁg t ato a§? ﬁgr?%eg&%tm%on the desired
propertits Sondhy €bd Slitaidey in di&MBERts bethe paadhtsidvdrtiod] NogwiiMtanding

forms and should not be construed as limted to the
that t@@@m@ﬁ%g@épdﬂowwt%wéﬁmg forshtthe proad seaps of the invention are

I
oo SRS P NG00 I e gl e s o
precisdbf dsipessiblal IAriyemhmnca]l vaémad Isoievat, iifliecentlyroostainsettain errors

herei n hav he sa as .commonly understood b
necestiily U T0 SOIORN T TER S r e G REH R o g
nyﬁljt TR gpt%leﬂrlﬁ\?entﬂ;ﬁ Selht 19 510 68at#g REmipBsitibes which, when

i pti the invention herein i's fordescribing
appllqmleto tivatibgrofenbeiciasend sursd] fprmpbirasionyegistanit fomaablecoatigs. For

h )
MISIEHE ETar e e
underb@bd s referring %‘coa‘u@? GombbéitiomtBati 4né estdbld fb0ar asdwider tﬂme

plural forms as we unl ess the context clearly
suitabileyfr e pegiculsr ieppligasien. J addgig, ﬂ@a%rﬁﬁ?ﬁfslm’ﬁ}ﬁ%ﬁ?lates to coated
artlcl%spﬁlr}nce\atcbﬁgé artiAfs eﬁltdsm%tﬁ@& %&ﬁ&f Efs MRAL tOR&Farticles
érern are incorporate re ere ce |n elr
can be fdrihegtiy any ﬁﬁﬁblelﬂndtms Edrimampkaetlmxpateé sfty:lesrodh batledmoformed.

“ThoiafpRRPBLS SUURBR T PP RICHHE CoBREE (b Process of shaping
therm%ﬁfd’@lgﬁ# SHERD gttlﬁé)thgﬁlrlhﬁlﬂ 85fidheE C{hél{‘fotnﬂﬁlgctﬂ§ 66 fkddell GRbets into

ainms are to be understood as bei ng nodified in
desireal shapessistngeay sbitalilt procedure Sudbastmoldingcidgging @i yacuym Ssaing.

F SP T {15 SteE B Bty MR R T B R ER bt FaEfgoatne
comp@HiHb ]'i)rﬁﬁfdhrig'\t%lthﬁlﬁiy toBMbstiatey hdeing Rabsightially tragspdasit t@fling
properties sought to be obtained_ in enbodi ments of the
compggigigenthereananethods forgnting sichapated gubshates enwel aneoativg|
com B o BRLATEL AL BsS6L LA, 08P P Eodip2lnpOs Olor

specifiédllyf thetpedent mllvemsamemmﬁdes ssstamtily tmneparﬁpmbatatg @snpositions
preci sely as possible. y .nuner j cal valg ver., .
havmigrgq@gi @h}fapyn(g%smtg}qq, %,‘?é’idt ¢sign fogubstrates used n the op thalmic industry

and other tintable coating or substrate industries, and tintability/dyeability when applied to

lenses and cured.
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necessarily resulting fromerror found in their
respective neasurenents. [055] The present invention

WO edoaties0g o st abl e coating conposi tions whi ch, PEITE2006/011957
applied to a variety of substrates and cured, form
abrasion resistant, formable coatings. For_ purposes of

dEQr57h| Fpoapidaneeswith pihedinleatsof hearesenhipymition a stahls coating
t
compeSER 5 B i Al RERUNC S BRRRE FOUHSY, B o

compdsititn is dufedtd Corfnod transpaeht couling omppibisaatel de cbiting composition
addition, the present invention relates to coate dd
compriges PR P@seouf-ergﬂw sobsnirridyreihayiag hydiodysisradiucds gpd partial

condeﬁ&'ﬁéy og gt £AGLRE oAt lb%lt Sﬁ%apmg fERAHRE fbhd fﬂ(ﬁft 1%@{]01%101

In any sult For exanpl e e coated
functiend brdaaspalgsilosend, becornbioatied therdsfendot leastiong ‘il fuactional

o g e A RS PLARLL S5, 85 SRREELEL AR et onc o

epoxytﬂfiﬁ‘(fﬂoﬂﬂﬁ slﬂan§ 91“1& 88 QIb] fﬁﬁh@lﬂnil%gﬁrﬁﬁolﬁlﬁ%x%ﬁé Is%i@éénﬁﬁ%hﬁlar ratio
into desired shapes using any suitable procedure such

to the amlinfundmmgl ciiopgigkeinf bstweeachowh Kok 1 abgut [:086]n one exemple, the at
least 0618 g? ﬂf? epgzg%xggcgfm% ﬁgi ee?%l\clllt Y(Elé) tu%ntil&%h ?}%‘aﬁ }%OQyMo%l?eb&!aﬁ be

preserft i § tloMraatid vthe gustitaséieuiial @bbs)hnkdéraff&balﬁt@ﬂt tecatmut hg.
co ositions thereon, nethaods for tinting sucg:[ coat ed

r & ‘é%e G, Ithed@“%’(g%ftcﬁlﬁ@a CHEIBSE iSowvlectedatomyr e
multlﬁlhmo%g ?ar Efdk %ﬁﬁ Iﬁq aﬁﬂlﬁ}}anﬁé’sc ki1 RAac@3h1RBinctional
conmposi t1 on.

ore 'sp eC| he present invention
carboyylivvicitissarsi ditylatert maltifwdtmaaisapa]mmdes; @at cogbinations thereof. In

conposj ti.ons havin ood rasi resi st
amoth I HBSPln Heg A RO SRBRer B 4 et R G hetipg!
anhyd"i‘lﬂg oP b8t bho kidRhied ARAfuNGioRh] SbsdAiabeid] M SbatirScomposition
and tintability/dyeability when applied to | enses an

also contrind af @81 of wateruffasied tahydrobmb g arbaeskonsfofithgeepoxy
o NP BT G R S A

crosslikeyi ded. The coating conposition is cured to forma
transparent coating on a substrate. The coatin

cd¥fsilhe @ﬁlvgla_;fﬁ@mpgggnt &h EAGEERNS-BEYURH FAUVEY mq;g%lge can be present
in an}ggg%tﬁeea ANt rré%gr?-‘g e%oﬂr%ﬁtdéég‘%p%r@rﬁ%f R dduBbus-organic solvent

ensates o one of east one epoxy
mixtufeluhpriseabbait kane alsoud 9&1peliceﬁtsif thnevating borhpommrohjaw eight. In
or ganopol ysi | oxane, or conpi nati ons t herepf

anothpreckampd, s AONFanF CRTRRGUSALPT R ATUCPIHREAMICSO VSPW%HEGF@@P“S@S

aboth?’Sgté rzlﬁ&ﬁl %?e&&ﬁ’?@ﬁh@ Q@étin@ GoRPodition B Wei?gh@ It Wil Rtunderstood by
| east one epoxy functional silane and the di ol

those haviog iskiflah thor qaﬂ@p@tl I%st b pxch néthlessohpetg@mpomnta)f s agrieous-

o T 0o 5N of LR e

coatlr%'&n@ﬁositiﬂﬁs ePRX M 1Easn6hd OMNBL eﬁd)dyamﬁctﬁmdl dihaee dmd)ﬂlol functional
functi onal organopoly3|loxane can berresent in
organgpplaFilaxane ean bp prRECIAIN A0YFSUHERS amarnte Fo5 SxamHe et least one of

the epﬁ)ug)c&tﬁ:l?c%roﬁ T ﬂ«%’%& did ﬁ%n t‘[1< %%réhﬁ‘oéﬁﬁlfsﬂggﬁgrégﬁ%pnts@seabout 5to

Gnctisonar “Ccross er | ect e
aboumBl perdannby meight of thehetalydolids afihd som;mstltlori uwniodma kxample, the at

nyhydri des, . si |yl d nmul tifunctional lic
least G4 qline SRRSO ERIHG P4 FighEREGHE SRR sate somprise
abouCHBI aB@ﬁﬂ RIVerd b€ b Meight BY the total solids of the coating composition. The
multifunctional crosslinker can be present in any suitable amount. In one example, the

multifunctional crosslinker comprises about 7 to about 95 percent by weight of the total
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anot her exanple, the nultifunctional crosslinker is at
| east one silylated nmultifunctional anhydride or at
wo e@gtiigsoe silylated rmultifunctional carboxyl i BCHUSING6/011957
The coating conposition al so contains an anmount of
wat er sufficient to hydrolyze the at | east one of the
solids epthegompasitiponki ansthen pxanaple, thtveuliifenctionakarpsshaker comprises

about % g) a%%ﬁﬁt(y ﬁérlc?ré %g e.]%g H}e tgi:,%l édé%lﬁ%gfqﬂee(n&t%% g %%meposmon.

afPaoP Ur ogen bmbsmineﬁmf the ptesm iivantibe the aseng cOllhp@Em)ton may

sui tabl e anount. For anpl e, the solvent conponen
include tféra&waewsaa@afﬁléﬂ@sqs & Hfheﬁﬁlkt/lﬁﬂ@n%ﬁﬁﬁ%r‘é Be! REBY, n&t}onal

Howe:%lsg'i %‘E ?#faﬁ?rﬁgeﬁﬁl%ﬁgﬁes &151‘14}1%8 %ﬂﬁ%tﬁ'ég F&gm&ﬁbé 48 ﬁré&nt in amounts

not her eka e solvent conponent of
insufﬁt:fmt crando $hmtgexhcctatmg In\gﬂh tFomputpwsa afalefiningesd dbssuibingShe
t o about 95 erce of the co tin osi tion
presenfygjvgREon, the a%bbw&’a 83%@%? Cﬂ@ﬂw)ﬁiﬂ}t apg ot

formaﬁlla%s ﬁéﬁnédr}fgrelﬁ‘t Il &fSdxafhp @fﬁe c%ﬁtlﬁ%“'&)rﬁﬁdsi’cﬁﬁthﬁ QrRsaeatio of the
of the aqueousorganl C so vent m xture can be formed as

at leashyukr cpmufsnmnplrsddmwe@afunﬂ@nale@@m ohal lesst ahoat 854k i Ing

e_at t on f.th C al
furthe§ SRTRIE. ShECing Pt GRS JRSabhubef LRRE oasl bRy
functiti idte tb Bisae Gt 1kl Hoal® 811t In bAsthexsamipts, tltehfbaﬁlﬁg
| east one of the e% xy functional silane and di

compgsitinstias Banolai igha o Bieyk lqashanseprewnpinctienal silmg o sﬁ%sﬂane of at
least a%gﬁ)t% 533, ﬂ?eré}l?&{m BYte ﬁ‘g{ﬁﬁgﬁorﬁi Fﬂaﬁ’l@s td%l%hess ahd Sit'ﬁelozilkﬂhsﬁanes

Nposition n ano I exa ’he at [east one of
that alﬁhnet W}fmﬁmmhi thatadre mcbmomtahnhtcdihe Ico{tturgnomnmaitlons of the

or.ganqpol S|onan co ses baut
prescrl NGB By VisY SHEeTFd Nl ORI EEPraLor e ARa iy bt of e
cured ‘59 jrbdRed fr-gﬁﬁth@ébﬁthfgl%ﬁ{ﬁo&'ﬁ@hs @5 Q&8 lak 'ﬂi%edesﬁ”%stﬂﬁhty of the
t in any suitabl € anount. I'n one exanple, the

coatlnlgwbmpbutlons oTthtem@B@iqnnk%}an@So disilinsssandiibeialkyl silangpibat are not

epoxyctgﬁ.%er C nt b I‘r%ve g%tshog{ret%(e r?:tpeoé}?eln? gil rgﬁﬁt?ﬁcfeuﬁ the 0 1ilca1
propefle8o$ {Herﬂﬁﬁé'd RfRgs. 96 ttrbemboditheh® ofligaifrestt bﬁ'&ﬂtﬁm‘, tHeycoating

wei ght of the total solids of the coating conggsltlon
comppa6@] mpy; inghisterntiher addiyesach apanti-FRg GomRoBRRts; IRVmg agrnts,

catalyéégie%t?].ggg \'Ng ﬁlgiﬁglsdésb%dr}%)/elﬁ ncl ude tetrafunctional

or other alkyl silanes that are
neo61g p%yteﬁﬂmmibr@mai resisomes eff coated substatesf amoefi aomsber of

auantjtisgdnt ot o aROYE Bbidine e 1aheraee ¢ i mu060) the
Tumb?ﬁ%ét NG dh@bseinfitle PHa ﬁ%ﬂ%squ @teﬁsmﬁ glnaaﬂdnfakﬁsmaetur@ g

‘resent I nvention, the term"rigid" be
numbaln«)ifemahtaude test metheds thla,gmta}b be vsed; fngmemamg ab@swatreﬂstance

oG5 R S TG0 REESS D, By SRR By 18 g

Test, Qaﬂﬁpl@ R&¥d EubEhicoRRlscditdhad ende ré@bdwiible @t)mdiﬁ@is (smhsaetme load,
at | east about 5.5:1. In a further exanp

frequ@rwat ¢tpg. dberpuaichedbigstiamples g Hen pempaedand Wéﬁdaﬁga}néh%%ﬂdafd
sampl%g gAu ?é}gf(é eIPlt’ifﬁg\/Je %ﬁ@k%ﬁbﬁ gpﬁlegﬁoteg'rﬁﬁ @cﬁ.qn%w@stth!e f854f an

er exa e coat
instrURGARGetH dnSpsrsrophatomater vd Coloufndtdrefoamdasaﬂig tbeecratches on the

epoxy functional, silane to alkyl silane of at | east
coated gehgfrate ag.ahazqBananpunt of tetrafunctional sil anes,

di;§5212PER mEHRGeQlaBREi oA Ikl dtarRle oA REred coating on a substrate, whether
measured by the Taber Test, Steel Wool Test, Eraser Test, Tumble Test, Bayer Test etc. is a

function, in part, of the cure temperature, cure time, coating thickness, and substrate. In
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that are not epoxy functional that are incorporated
into the coating conpositions of the present invention
we@anw7aasys wi dely and will generally depend on PEBEUS2006/011957
desired properties of the cured coating produced from
the coating conpositions, as well as the desired
generajx ighdriteppeypturdsend dengenepire bimss s¢splt dm bighyhaeasured abrasion
s SO, ok O L ERES P e AP iy i

the subdifafs | [ow €3] ohriiars lah dihoptimuassst ﬁdml'ataﬂed ahd alre times are
opti cal propertles of the cured Cﬁat ngs..ln. oth

used QR BOREREBABE eqBMSRIdEBIRtonsy Ertiflhg reqogized) Bt/.%}e skilled in
the arpﬂﬁm&ért\z'aﬂgblg@éué}flg éégﬁn%fh%eﬁdaﬂﬂttﬁéﬁ?ﬁm% W theASibstrate, will also

og conpdnents Ing agents, catalysts, etc
have amseffiict on the Iﬁaasmhé mbsisn résisahche fregenerdl 081 pachdype dﬁubﬂgite and

o oSG0 e SR G B TR L Rty Barom e
tempe'raﬂﬁlleualarﬁ Ginfe @oaTﬁEQﬁlcl&%‘éi ah ANHENIKE; 4020680 readifedelatfithe empirically

he OsCillating Sand Test (ASTM F735-81). In
byth@@ldklﬂﬁ@)mth@h@re are a nunber of qualitative test

nﬁ@é}g t iﬁ’% ga Ber@lfﬁ%l ngeg’f]% & erg{) o%l 'i‘%leg-?ﬂ nd 8{’]h515 0 Taber

Abradéf E($@‘6erTﬁc§Istr1dsﬁNblh1$ TSﬁzﬁ;ﬁndWNIY eih ad0d gtdilQﬂEII’}aEﬁd weight and
sanpl e coated substrates are scratched u

with G )b HHeT B Beee AV P Ea N0 O PRE ARG freasurement,
the wﬁée? z)re {&g &aSrlitEkad: 1 cg?%ﬁﬂee(g‘ aBEEN NG e RBRA ®Hawanda,

agal nst st an
N.Y. )s"em reﬁp.wrg iis patforneedapp? xeab]rutlmwf thh €8el OFeslieetseirhibd sefacing
val ve the gse of .an ins

stone. eGSR G TGIS 1 oS g with 8 g 2Bl Piye (BYK-

Gardm%? r@&&ﬂ%ﬁ D) Rigpeatwrh § THEd: A8 dShaldba@Y 0@ didner, Columbia,
[062] The measured abrasi on resistance of a cured

MD). ddtetr |56 gydas of ha 651 whealhen ﬂ?érsamh?stheéﬁzms re¢asderbagain 4 times
A I
with al-gg%e’- %atr% ?’?qss(ﬁgq#ﬁ}ﬁaqsqeg (’Z:T)l{i‘ ! pa t Pl&ﬁﬁ? v%thTa? $hber B¥ion

holdet EFPEL@4rdh&r, COlehid, IM’.B?~I Th)@i\lei’@etﬁazﬁsnﬁaﬁdetaﬁﬂned for the initial
substrate. |ngeneral i gher tenperatures anddjon

haze yeadinstherbazerreading after 39i qyRise. and abigr 400 aisicaasig thene v CS-10F
whee{s%%ﬁefb?@z&qe sy 55?}/]% ) u%%o(j u rl“ge Pﬁf&’&fc@%%eﬁ% M #Eed haze

Are select npat i Ity wth
readisgstas 50 ahd20MHowwbaseand tisoimittal hers reatisg istthen wpeitedim cur e

AT s arBagRep i coap g 3 et s e bRl dipepyine
abrasfoRQS8stsridel |’I‘1"1@ pkéblstl&?arﬁf atcc{uﬁé‘? oPthB %Eetl’{(ﬂf ik ABpEentSIhCmasher of

coating thickness and the nature of the substrate,
factonsj inkludingdh earalition @Tthees 1OF tedt whmbsﬁhmeamthg conition of the

510 R EA AR o 26 B! R BR Dl ee R o SO i e
test. FQﬁé)daﬁﬁalé B'r@é@ﬁﬁ&ﬁanﬁa' htdepy Hﬁb&ﬁlﬁdﬁs%ds&ﬂﬂ@@hqfo@moﬁ@fﬁle CS-
coating thickness, and the |ike, can be

10F vdmebrqhﬁn&qgl therhaei s oy steydardiraplendromd e haverand r5a/? haze at 100
o 53 TS0 0850 R BTERAANSS, Towonghon

the tebldig dfbn'ﬂaélﬁd\lhat(ém, al‘LIoYt})e sainbles avebd@stgd avithi the sanye bab afinew CS-10F

robchEh T by St 550 oA BBk DRI o

have Taber numbers of less than about 30%, less than about 10%, or less than about 5% for
50 cycles. In accordance with other embodiments of the present invention, the coatings can

have Taber numbers of less than about 2% for 50 cycles. In other examples, the coatings can
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the wheels are refaced wth the ST-11 refacing stone
(Taber Industries, North Tonawanda, N.Y.). The
WO edoaai4ses i s performed by 25 revol utions of theCTZBS100¥7011957
mheels on the refaC|ng st one. The initial haze of the
nmple is recorded times wth a Haze-gard Pl us
have ?aemmﬁﬁep legyihamabat 4R15) I%amaﬁab@lw  op lesw fhiap about 15% for
200 Cﬁl%'sam on hol der (BYK-Gardner, Colunbia, MD)). After 50
cycles of the CS-1OF wheels on the sanple, the haze is
r E(IBSEI d&te &g‘ﬂiabilﬁy of tiee soatirigh can bﬁteete(jj an theBbllswing manner. An

oven igh g NP S 13@%&%%& %&655% X% f?gﬁgdg)ﬂiﬁexggggfycafbonm
(1/4” E&&!hqg:@ Ii]%élePlh&lcE @ﬁtaﬁfz‘é §;§ z_fé%t stahﬁ)lé Ripldcal fRP&Ethe glass

readi ng haze readi ng a 0 cycles, "and after
plate zmdaleagedlae $60%Y0 fig 18Mmainn e mckltels?s o\ﬁﬂae beatmga:an bp figmaabout 1-20

microp$ & ol g Bapiiade. Thadree sarmate S bE0E B Riecely

placed H€a tHliddrRbl Maddell ThE fotthabidity Hfe caRFIE ie@ted HiodkermiiEing the
Taber nmethod is considered a sem -quantitative nethod

mininfab radits-efiihe mgndisl where no ceaskingafeldng, prdeigelanent of hehegting is

eGP Bl 1B s (B AFRETNE 0 B TROK S
“formmlblle’ébﬁd iﬁhﬁiitgﬁfy”lshalt beunierdodd mefefringte c@HdlORtingsshat can be
ve.a s icant affect on.the outco

S c | f
bent B iy 167 RSB HE e iss  SopgRIaRsEagh the ARopeRBRTaure In one
examﬁl@ g @uﬂérﬁ QSat\jh\%gs Labes bétﬁ @t@ f'ardh%%f ihBtveRf a6ATBAS 'abb@cnj 19f:hes in

eel's changed haze gain on standard
accor@nplweﬁl the wnvt%mdereamdloa%ﬂadzmg at cragiog ahthezoating/cl es

 LEBIC RS arSenchial Stafr R B St fttaeh SHeAlEpERiupeedgd o

form BydroRis pRRINSRATHIRSsMBE BorhSSieafd ofitidmixt@es aWE asi@hl @iount of
new CS-I CF Taber wheels. In accordance with

watere:mm varyvedely. dnonglewpies sarsedgdio drevidma suliblycapegrgeous£pating

i YRG5 DU Ik Aot BB SDEIA A0 o S5t B
coatlr@%ﬁ{@@imcm with the othee addedieoniporsiits Iofvill be rqgogsiead by those skilled
i nventjon, the coatings can hav‘a Taber nunbers of |ess

in theraithatdhis dmopsy elovatstcatyhe determined srpircallyanpl es, t he
C [@8Y] AUSsTRRA! oﬁH@Qﬁfe%uQBrglaﬁl%%ofv@ﬁmnﬁﬂﬁfg oﬂﬁg/%oatmg
ess t han about 30% or |ess than about 15% for 20
compositiohesf the @eSEntlihecrfion waibbé anysabyent hecq:@anatr@sofeawebfe which are

n the follow n nner 0 i t I
compafp ith % spEanteh b Telgongonlof il Pufngfiited o, an
epoxy E@cEBnA QLR AR Mcﬁoﬁﬂﬂoﬁganbﬁéﬂ@ﬁldﬁ@m Regahe Whizhtid &&.epoxy

Santa Fe Sprln s, CA) test sanple is placed flat on

functiqriab agbtzafengsionnksilanel aisilang, and apultiolanstinnah gossligkeryprany
]
combi e 1858y b HEmSFE 0 £ SRR AR Mnchud B goven

mixtufen@d) Bdweaten @n akotol, aﬂﬂelﬂblah@ﬂycwbmggic@imﬂ&r,wketm hic edter, a
mandr el The formahility eis

glycolgtheracsia, agd eorabmR kel SAable ALRbOl ARG PRaied Ry the
formu I@éﬁ'\ﬂ%r ligkh Byl gﬁi% gﬁe{ &4 orRfl t BB A8lch@niafoms. Some

serv or purpo ng and describing the
examgdnsesfeidoholsmmﬂul mrthe ap@icktomef thisdnvbion ‘aresmekhanol, ethanol,

prop ar&ﬁé&%@%i ?g)él ﬁ éeobg‘gxﬁulg geecrog 2y %uf%nol ?efrt%{rg/ lbu'gclnolo cyclohexanol,

pentanol, octanol, decanol, and mixtures thereof.
[068] Suitable glycols, ethers, glycol ethers can be represented by the formula R'-
(ORZ)X-OR1 where xis 0, 1, 2, 3 or 4, R' is hydrogen or an alkyl group containing from 1 to

-2 -



bent at a radius of |ess than about 10 inches, in
accordance with the above procedure. In one exanple,
wo b@7ausesl coati ngs can be bent at a radi us of PORUSIE61011957
about 3 to about 5 inches in accordance with the above
procedure without cracking or crazing of the coating.
about 1p@e®]on1atmnqo¢rels%m@@n@ﬂ<y@me eroupreoataining Eomsl torapant L0 carbon
| v s needed to form hydrol ysis products
atoms%‘gcf’ﬁl 4 Pgsgw%eghponents of the m xture. The actual

@0@3 NExempWs bEElyeals, sthdry aid Q@bo’l etlEm@h@'lngi\&b @bovesdefined formula
needed to, provide a suitably eneous coating

includegpyitage eotdﬂmftﬁﬂdpoqhy%bg ykﬁﬂ&w&sée Yed ﬂ%m%?hylcf‘élﬁ%eweayle%e

R

ent’s. ni z€d
tripropyiyné glgse mdhyll eﬂthr; dlp]tobgleae glybh]ailmkaﬂiyis ethamn mpropxjﬂelvwglwol

N T I TR

dlbutyltelfl%r Cé?l?}‘léﬂbggl QRsth1icaRs Réthikge gl"y&ﬁ%myl 'efh‘é? @Eétﬁbﬂeﬁg]ycol
any ‘sol vent or combi nati on of §ol vents

dlmethyknﬁmt q:tb}I]enw\glwholtﬁhlgfl @tjwp@ﬂe/ﬂﬁm ghycol Histhyd gthpr; gthylene glycol
o ETIFY RS0 Ml o BB

glycol, dufjlérRNyod) dillihtyﬁn@ lycelp afmtylenecilycviahd c@mblnatlons thereof In
tetrafunctional silane, a disilane, and

additionp the-2par Cyeiraathers such s ireahydigiurgm gnd diobeATe spiieble ethers for

F ﬁﬁﬁﬂﬂ} , the solvent constituent of the
thew“%g&!&%%norggﬁlc SO gent m xture nmay be water, an
4073 h dAxanmpiesetf ﬂtetonesaslgﬂabke dbr the aquaghy-ordanest dwhrent mixture include,
ketgne, an ester col et her

but are gk Amysd iQ, sectope ,dgj&et%néa Jephghy @e@pfﬁ%ﬁ tlgee’tq{)gggyﬁéohexanone methyl
isobutyl KBRS 6 ESBMatidle th@EsR |B%aﬁgés\@ﬁ€£t@rs Rutsbléfor thddueous-organic

group containing from1l to about 10 carbon atons. Sone
solvenemixtyk ésclede, Bitcwh obisliniedt tol ethyl ach@teapmromé@c@mteom-bum gcetate

and cop@ Flt | otﬁglieof bﬁa&e@?soeq gég@ﬂ%@ léa{cetg{egglgpa aer f;(/)r e agHecfus organic

solvent @bxthd ﬁﬂcl@dﬂ B1i04re n6IEhREENAPRpylene glyabﬂQhethy)lCthd“ercetate
decanol, and m xtures thereof. [068] Suitable g

dipropglene glgcolgng,tbﬂ ethqr Wé@tgtecghylb%eﬂlgﬁ@g}gmn@@ B'ﬂé‘y}(eﬁ% gfglcol ethyl ether

acetatea?ad%laq%nﬁ%loﬁ%)o -ORL where x is 0, 1, 2, 3 or 4, Rl
ogen of an al kyl group containing from1

t[oab]o %nﬂﬁllﬁarewpﬁxﬁﬁﬁﬁﬁom diliRR, disl Amcadhay bfgaﬁolgjlymlbxane from
containin rom1 to about 10 carbon atons an
o hyrlras SRaKY SimstioRE SUB, of pgahingtiontheeotoen ge 9&?5# ig the coating

composttlgﬁg ?f B8 Pr. ﬂ(ﬁl&%‘iﬂl’eb nBbReES Q&ﬁpﬁ@ %ﬁﬁgﬁ? g%ﬁtlgﬁaﬁ'sﬂ% or diol

ut are not ,
functicsial asrglamtppllﬁilbme cet by bey epgdy;fumtionalrﬁé]lahg br @Dh@nctional

organo,l?gfygé(lpxeaglg ISPB?’BE@I \évléthg 1€§1€1ﬂtﬁﬁg (%%Fﬂec‘g{eth(g{'yﬁc a01d For
examp'ier bﬂfh%k? @lﬁlcﬁbﬂﬂ%haﬂ@tat’é’ﬂep&%&ﬁéd bft}i%rf@@hﬂlﬁ RE, %ORA@J x Where x

ether tripropylene glycol dineth
is an lldtg‘fl}' IOé ﬂ1e2 gt 3,301 is Buey hlkyl mewp, aifiastigrabined @}kx/lc%pum @i plkylene

group, %t&ma%}lgrcgliqq éllr’.l eﬁ(g gtllh Co' 6n'%|%* BXtJl n%tt{fe%&?f C%{lﬁyrlll?gﬁ‘ogll lyfooa{bout 10

carbortHt6hb YhEhS/ifd Mdedst d leﬁ@iﬁ&lhct@dﬂae groupf elmll Reérie Hy by alkdyl group
ethyl ether, ethylene glycol diethyl er . ethyl ene
contaigjng ér@Im 1 0 ehowy b @ﬁréwg |a%1@ﬂ an thﬁétaﬁ%l)e ﬁeS’g FoepR y group where y s

an 1nte%510@fyd, gns &lﬂﬁﬁé COIHEIB&@(H%HE&@OMH&QR’S id i B ﬂ?}yll gt6\% containing

from 1 to about 5 carbon atoms, an acetyl group, or another -Si(ORS)g_yR6y group and

(..

'~<

44

combinations thereof, and R® is H, an alkyl group, a functionalized alkyl group, an alkylene
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gl ycol, butylene glycol, dibutylene glycol,
tributylene glycol and conbinations thereof. In
w@eoddrniasm t o t he above, cyclic ethers such as PCT/US2006/011957
t et rahydrofuran and di oxane are suitable ethers for
t he aqueous-organic solvent m xture. [070] Exanpl es of
group, weanyhgwup,dAn alkyletiesrandisembinationsthereghenntaisipifeome 1 to about 10

xture dinclu b acet one,
carbon glofs e iy &R sortin B ol SRl cocr ohexanone,
'[‘Egm]y I bgtbettexhmisky ﬂﬂ&h@lffdn@@ﬁ’@ll o&gztnopalsysﬂdnanem‘ the product of a
|l es of esters suitable for the aqueous organi c
ring-opepipg é@ﬂctlﬁm of enaxyifieqtionsl silgag With &valfst The FngORcRipS reaction is

secomig N AL R < BREh 2L o O My BERRP, By necopmine

reactios il grajiliealfyshotvhes:aqueous- or gani ¢ sol vent m xture
i nclude, but are not limted to, pr opylkﬁye gl ycol
nmet hyl ether acetate, dipropylene glyco t hyl ether
acetate, ethyl 3-ethoxyproprionate, ethylene glyco
ethyl ether acetate and conbi nati ons B of . [071]

Any suitabl e epoxy functional silane, dioN functiona
or ganopol ysi | oxane from a hydrol yzed epoxy functi ona
silane, or conbinations thereof can be usted in the

coating conpositions of the present invent)on. For

exanpl t he epoxy functi onal ﬁﬂ afgy or dyol
functii?}ﬂ//arga/\pe+§@n§ ne can any oxy
functio@nhal silane or dio unctlona

or ganopol ysi | oxane which is conpatib $ib_th
mul ti functional carboxylic acid. For Xa I eO
h
n

epoxy functional silanes are representiedi®y t
formula R3 xSi (OR4)4-x where x is an integer of 1, 2

where Rlis dny tdtabR up'i Nn&hbther &agiie, aa:ofmﬁmhhbsmi‘dekﬁ’d cﬁd)ll@lhctlonal
an al kyl ene group, an ary an_al

Orgaméplyglﬁ)oxaam&{% i prathCoARg el ra %‘%r oufﬁq{@ (PFS@WW%&‘I@W
1
sy ARG S0 L Y Py L RS Htion

organop6lytidéxanagodnrberprdparal ominind ac epdxyrfumdtions], silane withtaylexcess of

e B U (BTl S ST e 3 AP B o
that fofg{lso (?}1@11%' a{cﬁé( g yei %ﬁ oF oy eﬁk ﬂarferﬁgﬂl'}% ?@?&H&V&%ﬂ{ﬁﬁﬁtmn

group, a not
Q{OOBI]J Bnghpleydtisaisble Bpoxtyl‘fGﬁGtmfnal sa]aﬂesFiﬁcllude Hut are nat kylited to,

, a functionaliz | kyl Q an.al k rou
gl}'Cld%?WHéﬁﬂ?/)rhng%w}’Séﬁleaﬁ YCl Xwélfopy laydée’%ilﬁ%%oﬁ%‘“ yokopy!

dlmethmﬁfdﬁ&f%a@aﬁ{ét 8 ol %ﬁ@%&&h@%yﬂaﬁ@ carbon atons

y afs n epoxy” functional group.
glycid§:0/p2dpyltnicthiogydine, éixgllyplldexyprhwldillrrcdthdanmthym]ahe 3-

. | ysi d
siycidPpREa G LBE R IR Porbr Serpiors el REEEP T
b1s(gl}7cid?)9£y19ﬂ6§??)ﬂ%&aﬁ1€@1 Idlﬁli‘)xhﬁe ACCHBRARIRE P p IR ek osydisitbxane,

ondensati on of koxy groups. Such a rjng-opehing
ri®dé1 i ba- hlg{g]gp]dphymg]pylyl é&r@mﬂg 1,3-dimethoxydisiloxane,

[075] 2,3-epoxypropylirimethoxysilane, 3,4-epoxybutyltrimethoxysilane, 6,7-
epoxyheptyltrimethoxysilane, 9,10-epoxydecyltrimethoxysilane, 1,3-bis(2,3-
epoxypropyl)tetramethoxydisiloxane, 1,3-bis(6,7-epoxy-heptyl)tetramethoxydisiloxane, 2-
(3,4-epoxycyclohexyl)ethyltrimethoxysilane, and the like. ‘
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where R is any suitable group, hi another exanple, a
comercial source of a diol functional

woe@anogses ysi | oxane, HS2926, can be obtai ned fPOMUS2006/011957
DEGUSSA Corp.( Piscataway, New Jersey). The H82926 can

b w t hout further purification.
&Ful&bgeéﬁaw@ﬂ%lpn@m%m@a AT sEnbinainns ef rrwtlfunctlonal
f I
crossh\'il\ﬂé%(r's @Ql usel X th ﬁf@‘s‘éh%ﬁ?%{téoﬁb ﬁ%@?ﬂ%mcﬁha? Efogcﬁxg%; can be any

er that is adjuste ree’ w
multlfulmTllonade:drHOtxyllcsmlé,rraillulﬁmatlenalEh@@i@@Mat&&mhltffmoﬁbnal

annyafi sl ot ol Sy tpepbea BB b b aee

compaBBRXYith bptsdyi fARlondl JiBAGS dioD GlnéflEnal nganaﬁcﬁyﬁ%aﬁés”&t Sfer
to, egC|doxynEthyItr|nethoxy3|lane

compogeps Pf tmmgnmmsitmer Silyleicd andtifugctionat pryddyidesoang carboxylic
acids }%krge Egb?\oi% é@l t’?ﬁﬁ %aﬁ% %/f dp eléaﬁgng gylth the hydrolysis products and

partlalgiond&rﬂmsl of @p(y}lyt ﬂhhetid’iﬁksﬂ?ahbs’;l @&l functional organopolysiloxanes,
IyC|doxypropyId|nethoxynethyIS|Iane 3-

tetrafuﬁFWaHﬁl@FE% Opylrersmardylinetlressy si | ane,
bll"()g?}é e ﬁﬂffﬁ’tﬂ%loh &%ﬁfﬂ)@' fl}ll?{ﬁglud;: Bt is not limited to,

oxypropy tetranmet I'sI'1 oxane
multlfﬂnc&ohalngoycylld avigpasopsil g e&ihyémbas mmpmthDMﬂoﬁaﬂdl

B N R B T S THE T YT -

R'(COOEHE R@Pébéb)k‘fs)éhtlﬁﬂe%& Ry qu 3, lo?BCandBvHere R’ is selected from the group
epoxyhept yl t ri met hoxysi 1 ane,

consising of Hpaxslkyagrown, |arfendimykg4eldatﬂ@,1 ghou®;, i alklede group, an aryl group,

o BB BRY bt AR B 2 SN ot whstin cagh ofthe alo
group, (tBe Ak @RaX ¥rwp| thb @il lgy@iph ﬂietﬂlﬂldﬁbhbll@z?éﬂ&ﬂliyﬁi Bfoupaaidl thBelkyl ether
ke, [ 076] Any suitable nmultifunctional crosslinker g

are ﬁn@&ﬁﬁhﬂa@t%@ aéfcomawmg fipratl f@r@bputcwd@gquﬂt@% apdpvheee R i
selectediSEsh | "dﬂe %}Jaﬁp Pt ﬂg OHJIVQ% i Tlg% up; ona})gﬁcﬁ %Edg{(py ?Iln%l acyl group,

crosslinker can
wheredlod atyl grolup ichm be: furmtlalhahaad]wuihlad ealkysk gtopbad &ahctionalized alkyl group,

[ tifunctio anhydride, .silylated nut tion
an e, iR 5 ) B0 A ARSI B PR Sl 8 gombinations
thereoE QBRI QB o‘f"tHerhll%FI%iWu Hﬁq{u'l&i%ﬁhhz%ﬁlaﬁiﬁ groupl @k alkylene oup, the
functional organopsl ysi| oxanes, or ot Rer conponents o

aryl glpha tho Smictionatisad eyl grovpsandshe glicyik esbierrant fuirthenchtaraterized as

dr n ic acids have -Si (OR) groups
Contal é?ro g?c%]?)oggllg %IB {g}sactl ng wiwth the hydrolysis
pProggucE és PRitltidEinctionsd Bsak fisc AidsePR¥Y cAnbEmpIdREd in the
S|Ianes functional organopol ysil oxanes,

prepargien affthe e@qt@lﬁ&pn@pma%%of th BopeI daventipriing|udg) bus jarerns dimited to,

malic Igcgg,z:%?ﬂ— PIE %E{dggls{t%ggthg%%ﬂc efoc? %ﬁéc’nﬂg Glid Cr‘ﬁglo}]ﬁga!cggg é&%tsamd,

uncti onal carbox
adipicweid| plasaha rabiddsibdes avid] adelqic addieebavid ddid ld:lyclbhe)(}a buccinic acid,
carbo st rboxylic aC|d functlonal
13,5 l@&ﬁ%’& e g:}é%éﬁ?@an (PrasEbexyligdrid, R7 ( COORS) X,

1,4- cy&‘f@ﬁéﬁanédlbﬁb@{‘yﬂc%ﬁﬂqr3-@5fcldhex§ned?car%5<yﬂc acﬁ@dl Y"’B?&l@héy%lmedlacetm

is selected fromthe group consisting o
acid, g~ qujohegamﬁmlpcuqyab iagidd1.atcygloheranediacetia aaidkyﬁeqwloheanedlacetlc

i, 9 48R 4 A GRRLL Py ERSRp e si

and mhlbR a@ldwtd @hMitiohdethetdofy| ene group, the aryl group,
the functionalized al kyl group, and the al kyl ether
[079] Examples of multifunctional anhydrides which can be used in the coating

compositions of the present invention include, but are not limited to, the anhydrides of the
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are further characterized as containing from1 to
about 10 carbon atons, and where R8 is selected from

WO b@7g1480 consisting of H a fornmyl group, a PEr/DsWWS/011957
group, or an acyl group, mhere t he acyl group can be
functionalized with an al kyl up, a functionalized

above meRijened cabpxyligacidseirk asthg ,czmlp: anfydegd e}s|o ghq)qh@ve mentioned
dibasic é&%%h&??%éﬁlé@i?ﬁiﬂéﬁé&?&&vﬁ HQcon%]arﬁl&EM%? ng §r ncé?, 816%1?1111510

erern ea

anhydrideepjronetlitierahydride, phtkylic gthgdride, hﬂi?&elalaklyjcbﬂe gidaoembinations
he aryl group, the functionalized aryl group, and the
thereoty| ky| ether are further characterized as contai ning

f[ng@‘T Ir He%ﬁﬁﬁﬂﬁhé@al %ﬂfsgﬁﬂ(eﬁéﬁf@so 1&1@1&% HeX &R ﬁﬁnﬁﬁ to, a

[t functional carboxylic acids which can be enpl oyed
carboxyhc adié opaap anlgidride vdiich ¢oataiused +iGOBOrgua. t Awesangfle ofigich a

esent., i nventi on, i nclude are not limted to,
materiflif 3 O Tk RSt 3 S0 1 Rbontc: 9 d.
qosgp rmlstlo@@uﬁ in B8di66H € 6 nehltifhblicial Erofdinder @fdh@c&atmg
aci pi melic acid, suberic acid, azelaic acid,

compogiéipai 1@117@(:41 acidspelr e é@@;ﬁxa@nb&e hyfirechieriejacid opnitrigegid.eas be used
asa cotﬂa).dg;ﬁgl%j ﬁéﬂﬂy fhg h &T SIS @' tﬁg Qﬁ%@ %oﬁxﬁ&ﬁrﬁﬁ AR Wrein.
acid,”1,4-cyclo oxy

exa |car

Jo821c ymsommleeetrafamdmnyﬂ snlancaﬁﬂ @bmbination of tetrafunctional silanes can
1- cycl ohexanedi aceti c aci d
be use 1r13the ygqsglﬁégk\éﬁqgep %%%W? }néu%i@}eat to render the coatings rigid. For

exampi]e i.]hgcté(t‘%{@llg o @atﬂlgavé%& oxy Iéc(ﬁi? %@Feq{ga@ﬁ la§ alkyl

exanetrlca 'd and
group cmﬁzanmg ditoa 1 m hhmt 6 camodstmmdﬁhe&wﬂmaoﬁ 2a:8i (@Rl group where

ci d and conbi s, theregf . [079
R is §B, Gk 1Rt PO gL O Bao iR BB AP TE fans or
anothef SALORY),RRPHId dodibinons HRrFEERAhplef¥LRirh@RActidHal silifes
but are not limteg to, the anhydrides of theabove

represqpisask bothe doraal S PRI Jo am:ﬁeagmgt&mpra@Stlmtecwwtbyl orthosilicate,
tetraprggﬁ 36%0 gﬁ§at8 fte ?}Q%}Ip?(gogr\f Srt snlﬁéa?@ ?Qraﬁh@? 313??05%’ t&ﬁ%@butyl

succini ¢ ’an coni ¢ an
ortho sﬂﬂﬁlﬁé Ch"etraiﬁs(nidthd’:l@bﬂhbiy)mlﬁﬁh\}edakld(meﬂmbcrypf@bky)‘sﬂme

s alTene S om0 S CONELS, 09,
dlmeth%'k §dhb b etﬁb%ét%%!ﬁﬂ%& Pﬂz}g(d V\J%et'ﬂgk yeiloRife§d to, a

oxy c acCi or aci I ch contalns a .
poly(dieﬂu(x@ﬁﬂc)xagc)qqqoly(@lmaﬂxaﬂyﬂiiahoiystlumeh tetrelds(tramnethexysiloxy)silane,

.3-trieth i.] yl pr | succi ni gde
etraki g AP R IPhS G ERORCE & PGS Bagtd Bnaibstiants
descn&ﬁ%@bé e efratuhticiantiiang, ROHATEP tdken with dyBek AORYGhd (OR')
such as, for exanpl e, hydrochlorlc acid or nitric

can beaethexyletererpeps. Esemples af t@traﬁwmmai/ silaneg withicgoxylate fupaionalities
are sﬂlf%%%:?raéﬁate,s ] I1<{on&?tr§p(r!é§r a? gggﬁfteglgﬁﬁ#e&ed herein.

C[ﬁ)eb] MEld empafsitioat t&f Momide aﬂﬁbulableaﬁﬁ&neﬁm dngounssidsifficient to
resent_invention in anpunts |nsuff|C|en% to
render,ﬂgmgf@,tmgw@gléo der pepnple.ghejdisiagies gambprepresepigd by the formula

RUORRUT AiU0eLinnal GRIANGHEAT OVE 1 0 TUhaS i0h oSt (ORIAR  are
1S H, n k group’ containing from’l
either Hbamblk§l grani oasnta_hmgsfrcﬁm dbattHep sbottdideathonator, (at(m’lc@l)oﬁahzed

roup ere RO is a H an al u contal from
oyt oty 3 B RGn8 SEaHPL S iR P ETHARF A o ind EinSons
thereof; R!! and R" are either H, an alkyl group containg from about 1 to about 10 carbon
atoms, an acetyl group, and combinations thereof. If yis 1 then R" can be an alkylene group

containing from about 1 to about 12 carbon atoms, an alkylenepolyether containing from about
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anot her -Si (OR1)3 group and conbi nati ons thereof.
Exanpl es of tetrafunctional silanes represented by the
WO e0omalo$Si (OR9) 4 are tetranet hyl orthosilicatBCT/US2006/011957
tetraethyl orthosilicate, tetrapropyl orthosilicate,
tetrai sopropyl orthosilicate, tetrabutyl
1 to abayrt tl A seiblon @tomas, an eyl giaspbart 3lkylone substitutegzary, group, an alkylene
group \{7121%;1{1 %‘%&2%%{11203%&%%08%§@%,$2§%0 Ifx is 0 then R'? and R" is Cl or Br.

If y is 0 @bh tHelSis QldrRxyEhidxdilicon G, Examples of such disilanes include, but are
t et raki s( met hoxyet hoxyet hox&‘)@si | ane,

not limted tpebistxgbormilyDethrem bis(ether rokhactianegigindgosilyl)methane,

bls(me%l:glfcg%gr@é%ﬁ&gebggfé?%)'}(Jé%f%?xo’}(?ﬁiﬂ)(ﬁﬁ{aﬂg, Hg%gfﬁd)éyﬁf%ﬂg%e, and

hexaettosdyiicilinee tThesyledii@t bfiky disllmeaneyell as the amount of such a disilane
tetrakis(trinethoxys

: : ! ' : :
incorpqraed FKp B OP R R BRI 195 & %ﬁg{% U theBatticRlar progerties to be
enhancgggf Ty Pied & Liftfer BR @86 SRRt dr R e dlgsuE %?gﬁposition.

ih
ove for the tetrafunctional silane, RO and aken

\W84] ShygempORe)s @ndnglGR1Gy atlar shisatdaallphksilanes(i.¢, trifunctional

. gr.Qups. | es of. tetrafunctional.sil th.

sitanes SRR gl oo i o, 8Bl HEReef ifipagir refemed

to as sifnk hE@AVES N ANGORE PRARIANED RhidreRdcdatihgatgitly Tat alkyl silane
[083] The conpositions can include any suitable

additives whichsas be incarpstated intothgrpaiissspmuositioan gkthe prrsent invention can

L e

containkMx fr6iR115to; abwtiel(ecaxbirsatOms, I, fuctiomaliBedaaiklyl\eroup, 8n elkylepe group,
R12 and R14 are either H_ an_al kyl grou ntgi ni
an aryligr o HLURXYPOLSIEh SIAD 1B ARt fgteok K 1s 1, an alkyl group

contairgltﬂ%ﬁ%f.nopﬁ)l Avpo1 alf%nhﬁ&%',pan ARBryRLicvb SRR DEPiioANHRFSE

an al kypol yet her group, "and conbi nati ons
Exampldserfailine ddditivan tcpRisbntad by diet 4bovedefingd fattayle agg oup

contai ng.from,abaut .1 ta about . cay bon..at ons, an
methylfringe ngsﬁlﬁ%ﬁa g}ha‘(sﬁn’@g}%yﬂgfl?’dﬁgpﬁ%@?%%?WS]II?H% is 1 then
butylirfRithG8RI1AR, ABL@N IR X IRHS, }ﬁﬁgkrﬁhéﬂlﬁﬁysﬂﬁﬁbﬁ about 1

to about 12 carbon atons, an al kyl enepol yet her
octyltripesthenysilang, deayirintsthoxysitage ayslphendiringtheysBasns, an

arvl grau an I ' an
vt el i %, S BT b s i, 20
vinyltrBnetbxysilad, allylirim@hbotygilaie] dimasthlylRidethaxyddilane, (3~ | f y

is O then there i,s a direct si] i_con}-lsi I.ilcon bond.
oyclohexenypriyltBmedipgrsing 3-axeerioRd HRethysldres not
chloroél:ogﬁt“ gfth]qx s@l'aﬁé,b%lﬁ&%@t’ﬁ fiin¥thbRYHRANE phenethyltrimethoxysilane, 3-

oxysi ryl ) nmet hahe; . '
mercatbpiobyitiikthooysilayé, Bratinaprepyltrimethoxysilane, phenyltrimethoxysilane, 3-

) bi s(triethoxysilyl hyl ene . . .
isocyapomomy st hanoRuls N YRERe- reinep Ry e sl 4
amino @tﬁ?laﬂmﬁém%pﬂéh&hymethzﬂaﬁﬂ&ﬁé, RBlot@RetBltridiko:disHireapehloro-
as well as e amount of such a disilane incorporated
ethyltriathaxysitanec dahloneprepisistioxysise. rlienyltidbesygilanson t he

ticul ar_properties.fo . . .
ey BRTRREA S3, R OAEaRL o TRBHL ot
hexyltEOIRBRY lhh€) detyl tei8thbx Jdine aepatidiioxysilaacyctubiewgletriathpxysilane,

other suitable alkyl silanes (i.e, trifunctional, . .
cyolohsky e rieiTouHe e e B PTarS e A B VIS Figfhegysilane,
i . r t I, P . _[' . . .
oy 35 0 el S AR 5 L Bk gy,
methatdytancidepriopgisriethayysilanbhg-nadthoptypsiplyirimethdairsilanes3-whi ch

can bhe. incorporated into the, coati ng..compositions of
ethox R pPF RSEP T P Ao R U e AN P, RL6
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XSi (OR17)4-x where x is a nunber of 1, 2 or 3; R16 is
H, or an al kyl group containing from1 to about 10
w@20bomset ons, a functionalized al kyl group, aeCT/US2006/011957
al kyl ene group, an aryl group an al koxypol yet her
group, and conbi nations thereof; R17 is H an al kyl
methoxgﬁfbwbimg‘fﬂwm’&hlan@ 3rethonyethylrissdwrysine.a-bon at ons, an

n
propo S HmS581B R0 PELIRAER! 95 A B SO0huo T B3P hmoun o
such silafé faditveineorfBiabed ihtol tHEbMDﬂg%bh'@ﬁﬁtlons will depend upon the
et hyl tri nmet hoxysi | ane, opyl tri met hoxysi | ane, ..
particulgupipperticpra bfo@sﬁiweér?é impassfo it the £976Hg SPIRARition or the cured
iyet hoxysi | ane, octyltrimethoxysilane,
Cmﬁu%g%ﬁ§ﬂ%#lﬁgthoxy3|lane cycl ohexyl tri met hoxysi | ane,
¢33 o e ¥attuine bpplichtionspit han(bsudeﬁneo add colloidal silica to the coating
3- met hacryl oxypr.opyl tri si | ane, . o
composity I RTHAS B EPIPRHE rerer 1o e BRg i Roloidal sitca s
commegélg'ff); %%lllgl')lg% BPeYmditled B?dlﬂ%re(n% tradename designations, including Nalco
exenyl)ethyltrinmethoxysil ane,
(Nalco E—heymabﬁfbo Malpemllaqﬂt}]&yymll(b}y@qol Broducts, Inc., Ashland, MA); Snowtex

(issarg b R ey LT Pt BREDR 9% FhiPops Gampae Piguington,

Delaweﬂ?)" Qﬁ’(PPI?@ﬂi‘ﬁRﬂG (Cﬁﬁhﬁtoﬁﬁﬁﬁldt@nﬂ(}) The colloidal silica is an aqueous or
-‘am nopr opyl tri met hoxyS| | ane, phenyltrimethoxysil ane

orgamcssolvm dx,sampn opputicvlgistsilinayar tanearions p@daﬁﬁs deErmyinyipally by
prcl 1 BB CEMA R, DB ALLROS i o, st e, nd

like. TtGB hﬂdle@ﬁﬁbdlklj/ ﬂfolseélhnefd/ﬁﬂ thame that substantlally dlfferent product properties
2-chl groet hyl tri et hoxysj.| ane

can be gbigijed ﬁ@ﬁ?@p%tsﬂe@ﬂ%b%ﬂéffﬂﬁﬂteco”ﬁ}ﬁj@h§/‘P‘E"?sr et hoxysi | ane,

|
bh%h t ?Pgt {‘@%@% g@gﬂ a‘?‘%’ggét N ét}%ﬁ%ﬁby édl% glﬁ gons1dered a reactive

materlA€XYhd surflboRthsislirads coveted with ﬁhbm»(bmmﬂanyél;oxyls some of which

| h I -
are deg;tgq))/ L] Mq%;:mt?{]agﬁ Wgﬁ%’a‘%hex ! fleg (I:o%tulrlg )c(: Ellpcl)s?trl]gﬂ The extent of

f i ¥l {rRRR lvent syst H,
e O DL R, RO ol sstem B
conceh&at(o'h— axyctiontnemengﬂh) dﬁ]hymaxlmfaammgmxweamﬁlrther affects these

1nteraﬁ%q1%%aﬂ“l%$ ]g%ibpglb L nox q%lgérﬁgge(%ﬁ ?O&Wédal silica can be added into a

coatiny {ERhNAXNNPIARMElh WEJsROXY iffeddi@ resBlts. The colloidal silica can be added
et hoxypropyl tri met hoxysi | ane,

to the&optummmﬂsﬁwlat piyratitableying. ane,
3 [5%0)%%?1&5%{3{1 of chc%{%lfi c!a ‘?cpﬁre §oat1ng compositions of the p.re.asen
invenfl6® pﬂxﬁu@mayérmanmhh @bm&bh m&.’can'ﬁh of thelcerxdi contimg cangositions and
si | ane add| tive, as_wel the apount of . such S{I}ﬁgame

can figther eonfEbytA &%&Vﬁ&a@&ta}bﬂt‘f}s of fiie coptins FRROSHIPES 11

mannéf, othed ﬁmxfdeé’& %rIB@ a@@erdttb%’é @Jatlﬁg enapbdi®snsto? tlRSpresent
r’lhanc or | mpar to either thé coating conposition

inventiont Fechcadditibns oztyi egnadsripssid ¢fonr in[adgRion|te, apgcoBeigal silica

.f t
aaaieRE WEP pdReny SRl SR enthB bR T bty MR o bR
specifi€ prbpertich 8f Mercarbdc@ating) ud & dbrastonl lesiktdade, ﬁdﬂalcﬁ@e 1nﬂex anti-
commerci ally avail abl e under a nunber of dlffe

statict ardpesflaptencre wicathatabdis otq. nthase ﬁh&em the ayt P:%ﬂogalze hat the same

oo SR it REE K i e MG B pcotion
also dpptusbre @aeral.lil" B incldknpometdbgedds, Hxachpies(oDudoaitoxides that may be
Conmpany, W/I m ngton, Delaware); and Hi ghlink OG
(Clariant, Charlotte, NC). The colloidal silica is an
agueous or 2



organi ¢ sol vent dispersion of particulate silica and
the various products differ principally by particle
W@ 2me/114308 i ca concentration, pH presence of PCT/US2006/011957
stabilizing ions, solvent makeup, and the like. It is
under st ood by those skilled in the art that
used i thespaling eanposiions ef @ﬁuorm@tdnmntlsn drdude slicag aiFcapés, titania,

bt ai,ned ,t ection of different coll oi dal
cama@hﬁx@gg%d gggﬁggb#$ F silica, when added to a
Crossi n’gh@ﬁmﬁﬁloif telfbida] siliva idogieoratdd into eeeadonting compositions of

mat eri al. The surface of t eS|I is.covered wth .
the pregent ipytign Gar VaRy drigglyead Wé@ gencspllyfanend ap ihe desired propertics of

the cu%ﬂ@o%%ﬁgced%n‘f ﬁw%ﬁhﬁé‘&ﬁﬁﬁcﬁitm‘% t 4wt Rih@lired stabSity of

onposi t1on extent of these Interactions
the coatsnghionipmsidniySimilealy] e wnoint clongalgxidesghesdpargted dito et

st 5 S oSRLE S5, S g PR S B acpent o

the deblfgdeﬁréﬁérhég‘@f thd BRS& cSdtinlslpstivicBd oM t8E EodtREQRBMpasitibRg s well
I'oidal silica can be added into a coating

as the ﬂwmjl stebilgy of thedqoﬁtﬁ@ eameposiiipms. vl ierrolipidpbyiben aqdécggqlqtgl oxides
T e e T ——

desiraBly, § phiticledidde ifi ithd ﬁﬁgd f frdig abOR tB@OQ’mmIilﬁﬁ:rdnsons of t he
present invention can further enhance t%etbabras

r {3(1;&93,“ Adtheuglra endystis BYf a&gzgqqnﬁgl 1@5@6}5§§ & Bresei 11&vgﬁt10n the
add1t1f>ﬁ’5§ ?@e{talgﬁ%taﬂ hﬁ’e‘&%bfa@mﬁ?@stl Yieahl oﬁfe?ﬁfc}rpbxttiés of th'ét&@atmg,

osI'tions e sane manher, other neta
1nc1udmg siﬂﬁhtyaymbmt}g«tdmﬂettos dahgticcesittiancy, satg ossitinsasetof Theh@gnount

resent invention. Such addition nst .
of catfystre ph AP PRV RE P SErORI POR B E g ion
to proVRie HonPXbE. 1MBY¥bEE 1@dpGshtiRrdAE bhsbdMithy Bt @8kiddfThé Eoating
provide or enhance specific properties of the cured

compe@ei.ng, such as abrasi on resi stance, refractive

t |
R e e
ofthe%ph‘&%ﬁt 1ﬁ{ferfti@?$ﬂdlﬁde‘ ?ﬁtt aﬁa ﬁbu&nn@% ﬁoh €) metau acbaﬂﬁlblcemﬂatasa(li) n
he conpositions_ o e present inventjon also a
diamifes éu@éng@a%q lgsy (iy batnpnes e HEMABIUA] S2Ri (Hia%fga%%%l&ﬁg afjfls and
their J}Eltn"él sah‘.)sx a°1k£ Pﬁlttehamtstb?%ﬁt%gx 1t 4, GORf dlfzgl meta] hydroxides and

Slf resent venti on i'nclude silica,
(viii) ﬂumamgaas Thmsa axaanplesamﬁ sach tatalysix imbdydecfor goopii) seh agmpounds

t hereof,. [ 088 e _anou of coll oi da
asa urwala?lp%mlr@a th fgbatlhaé%@%?ﬂ%@te&’ Sy (it Gdamide; for group
(iii) s uh8Y &Y hRMyERRdNBlY zl/e\ﬂtﬂwwméﬂﬁ lll\ﬂidaholg QAEN ybioethyl-2-
epend on the desi'red properti'es of the cured coating

propyﬂl[mdimhid forrgoonnt (o) suchcompowgape benzybtimethylanyias, and d .2 he
a5 R L 8 SR S i

group (H)Gutld @orﬁp@mu@ ds mﬁabétatenﬁ)r gfoublteiipsues eampounde @k s@fium
can vary w el¥ and wi | enerall depend o
1y %rﬁé;

hydrogids; ﬂléhpcﬁﬁ%b’éﬁl d&exige; adORgHoBR) (Y}B}aﬁurc QOWBEM%@& tgtpagprputyl
tions, as well as the desired
mmn%ﬁg%ﬁﬁ?%b %?ﬁ?ﬁgﬁg%atlng conpositions. The coll oi dal
si[bdrja Aaneffativeemalntofiadesslinglok flgerentbl %ygehh&ea b incorporated
article size in_the ran to 150 Ccro
into thy RpRRQsTLondA PTFRH @oa%qungb?rﬁevef{ L FRRISE! °§|°?3h? HIRe ofthe
substF=ASR1 B fpré Vi@ ARAME 1R diRfop dBhtakt Witk B bstrate. The amount of the

leveling or flow control agent can vary widely, but can be an amount sufficient to provide the

coating composition with from about 10 to about 5,000 ppm of the leveling or flow control
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[089] Although a catalyst is not an essenti al
i ngredi ent of the present invention, the addition of a
w@2a0al1yssv8 can af f ect abrasi on resistance and oPE¢IBEDS2006/011957
properties of the coating, including stability,
porosity, cosnetics, caustic resistance, water
agent. r sy sqraznnteonaétcemnﬁmalémmhabbfle\@ana oy ﬂpwwgé@olmnwlmyh is

ut V\/n t
compafhfiyitn PSR suit el +PERFEIYY Beebhyhlsygtine the
coating Qomptb.ﬂNn fes setratepaieshion eﬁl’f@césﬁ&f/ahng bétinden tHe dohiéng
coatin ositi on [ 090] Exanpl es cat al ysts that

compasitipniadithe plEHa caHbY mlalowﬂe Eepaise9d lf‘cfs%%gri flom sowgrol agents
t [ 1ot 2t ehen
is Welltlg';%v@lr ?%ﬁ@ace ﬁagggt&gggétafé{ééﬁjl ?“ﬁg cc)le‘Qf C%étfﬂg)ﬁ(ﬂhﬁ\%s (ed.
Leonard. d@ailad, @sb. Mam&:l Dekikespahtd- Mﬁmhn emlrs edrtents ofvhich are hereby
gani ¢ sul foni.c, acids and eir.amne salts, (vi)

GXPfeSé{yiéanfPﬂré{eélheg%lP p¥ f%?”&%ﬁ%ﬁ?? PUIER; ds, (vii) al kali

n% 7éé Qﬁﬁlcﬁ ‘T@Jeﬁﬂg bt flow |cH1‘i’tEélcﬂ1?e1$c§lvdh§)h chh %% incorporated
| es o such catal ysts include for group (i), such

into tlmmmgmmlt@mﬁnf the presgitrigyention incyde, beiae pot hmlted to, organic

ps S HMPEERNESC AP IR 5) A AATIR, ohfns

Paint Rd@fhh&’h PaifeAduitiveglaae tpamamcﬁtrve parmaei Dy (Zornmg, SILWET L-
- <E | i m dazol e: for group (iv) such conpounds as
an

FdiLrd6 0 frami O, Spgwaltlfs,zandéluamswe%}% Fshas & LUQRAD FC-
4430 %1%3’%’[?/ 0§&%}1 conmpounds as trifluoronethanesul fonic
or*group (vi) such conpounds as sodi um acet at e;

f po93gr ﬁumcﬁwcbn )at}&tl additonspan bel addesl te dut eoatihy dwmgmMns of the
and paqt assi

r oxi_de; for _.group (viii)
preserséwat}wago apest g%“?FfB‘E}‘?%?IO? fife e Béﬂtﬂ‘a’é or ﬁf}?o“’?ﬂ%gs
produl:éc#’@y 1.{1‘91%]&16 E8Lti8E 8mbbM 8o AR bx Shp18, d18¥AbleNgbsBfbefd, OW

gent can be incorporated into the corrp03|t| on
antloxlldmﬁﬂ) eedtherlikeeapbeicyrporatédingd thelceatingngeoaiositions ehthe peesent
#2‘1% f the substrate and to provide substantially
mvemiﬁ?ﬁ WH%ntact with the substrate. The anount of the
| eyel]i Mo erhbstitmepNtk@liokd efabilizaf cdaby addddeb Yhe duating
can be an amount sufficient to provide the coati ng
compesipss iATYGHtAplE ltravislotabbiizer and wdiBbiraveangsnmay Bﬁ%ﬁd in the
I L] V] g
presert sl £ Qs Bl E BP0 E R Bitcct A AL R R W gradative
effectu\/ﬁf Iightl STImmB af tHekeadditivestihdescnbdd inghe Gdpoibbok ofCoatthg

LR TN O T N T ——

ultray{¥ ttéteﬁﬂhpéﬁ &da%d &Pﬁ%gﬁ &e&m&lﬁmn and the
strate ca e enpl oye The use of leveling and

f I[O% ]c Gntnatheragenidimérs, aairfactanbewmixoftshefactants amlbmmsluded in

e 235 SRS L ISR O o AL i
surfackdn réﬁlﬁs i Qﬁlgﬁ'%étﬁlg t‘éﬁﬁbl@ Bh theQfurfabd 6ftha ﬂﬁe&lwa@hﬁ and the high

expressly incorpor herein by reference in thejr
wettimgtension preveids tzh}e mmneﬁ nihuisfeopieteied g avthe peafing surface.

t h
e GRS SR AR B
surfad¥tARERINGNE of & Hlita®IE suefactanitga I1§ctﬂ@lhlfc&;hbr&naﬁe sivailabdsas Aerosol

TRITON X-100, X-405, and N-57 from Rohm and Haas,
OT 74 fiiont 6 iss Indystsies dnc. West Patterson, NJ. The surfactant component can be

present at about 0.4 to 15 % weight percent of the coating composition. Higher levels can be
used; however, they can result in an increase in haze, which can be undesirable for many

applications. The anti-fogging effect of coatings can be measured by storing the article with
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Paint Additive 3, Paint Additive 29, and Pai nt
Addi tive 57 from Dow Corning, SILWET L- 77 and SILWET
w.2006001808 om OSi Speci alties, and fl uorosurf acPErnuUs2006/011957
such as FLUORAD FC- 4430 from 3M Cor poration. [093] hi
addi tion, other additives can be added to the coating
the cumd rcpaxmg droths swifacehaé 201G sed thenrsvbjectingrihe codedanticls to heurated

water ﬁq,pga a{:@g’&g );[P &@t hﬁt&& Pﬁlézllegtgeg n‘golggrnag%gﬁ) cs)%cﬁ)i} S Cd? raeltcnla{]rg clear
for at l%és'%q'ﬁhi%uteu{}ferc@é{ﬂlﬂé 8lanfilss dgag* s, hant i oxi dants, and the
Into

ke can be |ncorporate e coatlng COﬂpOSItIOﬂS
oﬁ‘096h eThe exting compesitionsivan be dade iray fuiigle mannghfor example,

ul trav t..stabi,l. z
the at F R 3T Pigelioh BRSO ARy AP ERAERE o 20RGH b Roxane and
the mBti R b&E ErosdlihkEBEinGRl addedieadventand Wetets€DallowedRe react at
present i nventi on at any concentration effective to

room f:grrmp@@tre avernighi.r Additiopa pddiivey sihaasa Prdingrageit Bayfhen be
added,, IIHgE g%atl o#ﬂ)golgg)rll Uﬂ?%e Gl td ¥ ?Lfbes’g?te%gg Egﬁeg Q(?]j f(%l‘Hl 4 Bating,

tIVGS

@951) Irpacoordivhceceith Eiﬁbk(hm)entspg’ t]ﬁaﬁeébﬁgmvbmtimam hgicle can be
|msn ul traviol et stabalizers can

. enb dded 't
providege T g? Al LHFABRET BALSTRigSBE acpa 2 g@?ﬂﬁ@ﬁ? surface of
the suf 1 §PG rﬁig coindamRsitRME BPﬁfe%ﬁ‘és‘énﬁﬁGer@i%n' B YeeBld fibstrate

e coatl conpositions to provide the coated article
may bwcbdctedlwuth th@ggntlng cpmppswtienised the mca;enﬁmgntm fRgs eaarnple, plastic

e RS bR VS DG O P8 SHE 8o ons o

especiBIlP USTFhISastcBgrird g rombd ﬂﬁtlsbrgﬁhﬁlﬁ&yﬂémwbtﬁates ingheetfop@ilm form,
on the coating surface. The surfactant further

such aérahlafhé oslymess, nely(ehylengtereptholated Pofysarhenaiesi pelxamidss, |

por. R R RADL Ay S B Byt copomers

polyvidgt exetidé butfbatés, and (Bﬁthke Meahspdrentgmiymeric Métstials coated with
Patterson, NJ. The sur factant conponent can
these gmBASRRRS OTeMSeEH 55155 RsngHve SPEIOQERY SOHT ETEON RGeS and

w1ndsg%:[1[f§? ééghflgf‘y fdd tﬂtﬂﬁfoﬂaﬁ&? leéulﬁtﬂ@ntb P1aLE6 %ns@so‘é@dhee[s actyligy

in an i'ncrease in haze, which can
poly(d;lethgk‘:nc ghycel-bisnllyiaraybapts) (AR0) onpolyqivbonste len$Q§g%”ﬂr?é50 be

t(g tﬁzt of coa ti ngﬁ can bg measured by storing the

coate,pi GECWROH{WQS PEAEBEP g on the surface at 20C
anebgi hame %H'Qir%%%ﬁsﬁlbﬁs SHeadart lonGhEsubotrsas leaillty%dltable
vvater vapor at If the coated article becone

mannet. dar ezdrnple, the csmpw@@saﬁ the iawenties cen baepplind tatsoln%ﬁ%)@trates by

conveggglilarq Hbe(ﬁ% oq[‘?‘g%lg S é%ﬁn% g{’n] n,z 88%%@“ gurte[nq g@%tmgth&p coating, spin

coatidBafylPdoati %’fet@X@f@hﬁi cdnfiqu@is suefasd filme of t he epoxy
unctional silane and the diol functi©

o9 0 BO1 6heige s RERP R ARALING SORRPSiTipRy r?EPhQ?ﬁ‘QP cenditians 3pder
pretre%&x'?er{? ?in?lﬁgglg rtnﬁ? h\’lfe% orhg éﬁ@gtﬁi’ce &EA 4o ltlhg‘é&;ﬁpéﬁtlons of the

at ur over ni
prese@delvdntiog $an bel aﬁemd 1a shbstﬁitlaﬂg aﬁgehdl surfieys.t ABer dpplication of the

s R BSOS 00,22 e AP S v
cured 3¢ &R gﬁﬁﬁ% £} p&gﬁ]ﬁ@ﬁﬁ A% Bhigab®f pdrfd@ oPHBRES Hor eRMBPIE] BB coatings

an article can .
can be heat cured at temperatures in the range of 50 to 200 °C or more for a period of from

seconds to 18 hours or more. It will be understood that the coatings can be cured in any other

suitable manner. For example, an ultraviolet activated photoinitiator capable of initiating
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provided. The article can conprise a substrate and a
coating forned on at | east one surface of the
wG@stit4d®e by curing coating conmpositions of tPEr/US2006/011957
present invention. Any suitable substrate nay be
coated with the coating conpositions of the present
cationicrowerdandie.adfied scetha wpiting qanéts tt lcastpediallyicaredyodtraviolet light. It

BTN TR N
heat c@r}é nhlih?tshﬁa‘tﬂé PladtbinitRedritaR be @s@iu 017y léﬁérﬁple} fromagebnim salt or iron
orm such as acr yI ic poly

arene w cy(rgqlwp gwgkab}eefmm Kab ﬁ@lﬂt&;&l@g&@%ﬁg@egenytown NY can be
used pol yam des, polyim des, copolyners of
“acrylonit Fil e-styrene, styrene-acrylonitrile-butadiene
CEm 00 TR Goating khyivlirreyd canfteoratidé by i:rwhys off the pamnuilat fyeplication
1 ke. Transpar ent I ynmeric materials at.ed
technige BBt cagHpEShAvmEAL higichess o€ igm shovt Sétto 3P meicropsar tfrom about 1 to

about g\/l@ ﬁié&%#&(e SbesliéE@ ﬁ%vﬂ’l"b@ QU stod ¥ Yilat el DaBil can be substantially

especial l'y for transportation equi pment.
transpéilenist i c I enses such as acrylic, poly(diethylene

gt{)ﬁgﬁs In etcgﬂr %eo @Zglgeg%{lalté%%%g%h%)theeprggeﬁég%%{rl cgnggﬁ (%oatlng

compdsitfonks ¥ Hel a%ﬁhec{ %83 ubdthae B9AhE B YrieRIPRbdU UgediRNADEsuitable
coated Oon the substrates in any suitable manner. For

pnmelec@@r’qﬂ used.t Fer Q?‘_@Wﬂ?lﬁs R OPYEtme dipersPdiRssbRF RS e used
Exam@llejg ﬂf S%.Ch fS}? taﬁ)% % étlé l%?é &qu.lﬁ?% IRXJ ? %\f&'ﬁ] tNOO 9 %ll 6 Fygi h:ﬁg §nt1re

GW c0atTng, - Sp curfain coati ng,
contertls of Wﬁﬂh liN@corppiateditadin ngresm by m‘femncnag Artxampleof osuch a

e oVt L Looel B0 e oL BrOREL
examlﬁléjgtfsl% ?g@gPE%hﬂé RGAiAEH Rn eS8t 1ht ﬁf)éo@fﬁﬁg buttank&eand/or

e coatl ng conpositions of thé present
radical soagegenninaaderbie imtvee tu weathemiskitarofite dopted|subgitsts. dlhe primer

ur er applic of t t
SR 1 AR B S, oo o2
hoursSHaghé 8B cbRPosifeh e siBSeqRenthediplied bRdlcwtd, aifter which the

suitable ténperature for any suitable period of tine.
coatedzsnle@&tamyé)e forreecoat i ngs can be heat cured at

t ur es,in t e of e f
- TR BhioPaanfs il R Sefora b o bhent bV aRich fftined
articl3Qrd PideIdet 0 THe Fdiaded it 1 sQabipRigs a (f@rmdd&ubslfaﬁﬁhavmn@mgbatmg in
ot her suitable manner. For exanp [ travi gl et

accordane yathdle EWW@ imionfien of adaish BnbsigfacenThe seatigdsenndist to the
fonneﬁ%ﬂ-t?clgﬁh ﬁ%l%/ﬁlg Jfi§e cOating can be at | east
y cUrea

It avi ol et light. It wll be
u m@ms lwactorduate tvith addiibhslgmbodimdes siths prpsenttihyention,dintable,

anot her process such as a heat c
abrasﬁ?ﬁé?%?rtﬁ}ttc%f'&rkﬁCO&%H?SWQHE@E%CI g, Diffighdpr FontSured
! f &l i saerpib@as% 1R¥tahieddatinds AR
coam%gb%mggg‘%:%sséégtfy t%hﬁglr%let f:agg%rCor pnt, Terr town, NY ann% e

coatediordt 1ep0 DO purTive of e substigte 3 pravédes. chalinggamnesisipns can be

I HLO TR e
surfad¥ GTa0fiBstdte WithM od compdRitRpaHAt [dAndd aeparean tintable, abrasion-

used. It will be understood that the coatings can be
resistafilsoating WRON| oPring HEiHg itlegoating composition on the substrate to form a

transparent, tintable, abrasion-resistant coating, and tinting the cured coating by immersing

the coated surface of the substrate in a dye bath for a period of time sufficient for the cured

coating to absorb or transmit to the substrate a desired amount of the dye.
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[0101] In accordance wi th one enbodi nent of the

present invention, the coating conpositions may be
wappritemog o a substrate having a prinmer di sposedI/US2006/011957

thereon. Any suitable primer can be used. For exanple,

a pol yurethane di spersion based prinmer can be used.

Epoa64] Blse afating chmpesiticisicen pe thesosting eondpasitidne desonibes] Berein. In

some ?WT oigb st o ﬁ%ﬁﬁi?&&f&? i s A E%té‘?’fliﬁ e

organc%%e@ﬂ&’éﬂé ifpeidri AP SolfrirARY tol the Bﬁluﬂt&%o@}ﬂadrb@ﬁhﬁerfolf B&fween
echnol ogi es, Inc., Anaheim CA. hi another

about é@(érﬁ@lﬁ@ut dH&. gr one exasamie.ibe sideast Preiofihe RPeNY agtioppkyilane and
the d101 ﬁl%})&lagz:ﬂ Cr’%a?l'on gllye g@éﬁ?ﬁﬁ?@e@g% iphk 2[1%(3 a??it*osttgﬁlséeelglgﬁ{f&ndptmnal
crossllﬁldﬁ&iﬂaabﬁ 6:Theatoint 08! Ie aﬂleba(a’lmﬂés de dt dbaat @il thedpexy

air or thermally dried, air-dried for, le ?
ﬁlnCtlQl}%ﬁlaélﬁé‘G@ the @@uﬁlgctlogﬁbortgﬁ@p@bﬁtlpaﬂ@w& ﬂ%%gﬁsmﬁﬁn aaplggatio to

themlﬁH @%‘i‘hlo)éslﬂrg(&l?orne %%%o%]tl@fter whi ch the coated

strate ma I'n accordance with
f Eﬂ’lt)h]slm z&mﬁtwl exanpls, thé at leest pnestthe epmoefuhctmnal $itanmenid the diol

s are provided. The forned artic
ﬂmctl@f@ﬁ ﬁ@d@%@pﬁ% oWl t9gogutararRyt P W&t&?g Pﬁﬁlﬁngfl@a qife
comp&sﬂﬁ)np Elﬁisﬁlgtmdlﬁﬂﬁeﬁér%‘ c&;@slﬁﬂcell &ﬁ\gfns@@%cﬁw ¥ &Pﬁoouﬂ—l?@percent by

oating is applied to the articles prior
welghf of thie sojidshod tlaer ¢qnq10@1t10p011®81}0th¢r %&empledﬁw@élwttqiﬂe Ofthe epoxy

| h
functl?qqifi;%%%%d%ﬁg]d@gg&é% g aéltﬁtcg%l é?e?%% oWl i@po& P on§ ercent by

weighbt the kSIFdsFhd @nhpoRitidRl £nd BB hasiiPActi@a] sosvlinketyodtprises about
coati ngs, and processes for tinting transparent,

30 to atiomt B Dercerd by Fetigh of dus solignef Télé&t)mﬁ@%tl‘?fh afigheizepgle, the
solverﬁf.ﬁgg%lgget%?ﬁg thQ Qﬁ_pgblﬂgf ?%a ic sfol@eng hlé CO sgs R58\hFEH0 to about

ns can
98 percomhysidighng thscobgssitione dn betrmther é’)kmfnpje dhesrﬂefsnt constituent of
conpri se Cont acting at |east _one_sur

the aquesraragiic YAt ANIEER FHEPTEGRHTEE 40 F @R ohmergent by weight

oftheth)ﬂx[%Qﬂ{n?m tintabl e, abrasionresistant coating upon
curing the coating conposition on the
S {(blst)ﬁﬁ &l endtierfentbodandnt aﬁﬁqurﬁﬁn’g invémioapthe coating composition may

inctudE e i e PR A ALOL i b ey functional

in anyPWRgIE ahfoubft. & \gﬂpo&ﬁfd@rsf&fd tﬁatﬂ&r ¢R@irPdpplicaons, the tetrafunctional
surficient for the cured coating to absorb or transmt

silanes,alisifiges wb sthenalyksildnes m@dbmm inpgmeyns thpbrepdarghg coating

The co an e
rigid Qrgpate| SR SUbanp kuA shE) Sy fRAES 2R e alky) ancs
includ®tthbRakbcrited hefeid. "B fﬁﬂﬂé@}brﬁhbﬂﬁhd:mﬂ ahe ﬁjﬂlpm&loa@ dart inelude any
di ol functional organo

SIonane is present in a
other peifable FRYIIOR (i HETRBPETTA oD I nER SR TS e mctionsl
silanel eﬁﬁ%ﬁ&%ﬁ?@ﬂ%ﬁ#}@ h%reﬁ&f@pfélf%rréh 5 %s sfl eocfa@ltﬁl)é@@ laﬁ¥ stifiBle

eas poxy functiona I'ane “and
amoufliso ISithilidy, itas ahdmtgachd;aofoy setton aplehcxaamsb élqdc‘e&femthnal alanes,

disiloggio g o0y Sptstenay oe PPRIGEHET A BRdSH ochfing rigid o
some%vﬁ@tsﬁ gi@NSuidfb1d Qﬁyles?l‘aﬁéé ih41064 iHeBRlestiibanerand It bgtadh ol

functional organopol ysil oxane can be present in a
applicatibns, itrcanibe usefut teeaddeblpidaliilidadn dhe eyating FomResities in suitable

amounps. % wﬁI ble &&de?s?oo%tthg’[ fgr certain applications, the colloidal silica may be
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[0105] In another exanple, the at |east one of the
epoxy functional silane and the diol functional silane
w@oeospnisses about 1 1 to about 83 percent by weP@hUSmWD6/011957
the solids of the conposition, and the nultifunctiona
crosslinker conprises about 17 to about 89 percent by
presentén ghouws$ thahrender thel soatingrigad ensopresvhet vaid, and suiteblaeplloidal

at_|.eas e .of the epoxy functional
Sﬂwwgwﬁgﬁgsgﬁ@ﬁ?ﬂgmgﬁg$nﬁﬂﬁ%??gha| sil ane conpri ses about
2{b1tog] BbeUtbe iAdBeiooe flat e dvRiightormpositivns sah bel Spplfedﬁﬂﬂ ény
conposition, and the multifunctional cross]inke
suitableghfyiick cBorgzamples @q@a%mmmltw sahbe #pligdtgy ﬁiltagk: substrates
by COI%X%E’CI r%il lef sIuQ ﬁg@%ﬁ 5’# @ozﬁu &I'rlfﬁ% c&)ﬁﬁgpc? ‘é gcr)]%tmg,

cons uent 0 ueo -organic
spin coatiigyired mn’pg,l esceso farom @imnnuowcsutfaceaiﬁﬂnut Ti@8cyred cating byn have

the co | tion, et a
any S%@L%éﬁwﬁeeéﬁs?P Shp i et%e@%éa%ga@a@/%thlcg%?@gsﬁl’etween about
0.2 mﬁ‘ta(Bwu% 26 %P bS@SL. § By %B@&ttlo-}ﬁnt& a8bauL 5 ﬁﬁl BH6@&MunPYOne
ht of "'the conposition I n anot
havmg altltldm frerrt wéult hr@qgnes @fmt therth@hmsa and/oh@hcl@ gottag of the coating
comp%qn% OS t e Bg? (Slttﬂ grovg? ?oa %1? g#‘g@é?%‘g ab&e gncﬁ%xgés and/or desired
abras1BHBé‘sidtéii&@| in any suit abI e anobunts. It will be

understood that for certain applications, the
t EQ1081 dviyrsntsehle sulisiraisaray b apated maith the cogingegompogijions, and the

coatm% &gﬁﬁ%&tlrgﬁ%?%eogfcrug%ﬁe V&}él{i‘)sﬁlﬁg lt'cm'o?%lt Jﬁa’irb{lg ﬂgﬁﬁg L RGred coating,
wherditheaiitsdciobtingiindion the eshstratie Strd timtatsle and thetduesd (a)latnyg exhibits

si |l anes | ncl ude those deéprlbed herein, In furt

good ahranen HsHtace. Ky cramplss Plasnatesals; Weed; a%etaalnx;n%}ﬁﬁ gyfaces, and
leathe? U i BOL G, }ﬂﬂle ﬁhhms(ake Sspedihity HIG11aQ8Atink I thetic

uncti onal monof unctional sil anes, an
organm pdlymasc m’mstraeé in sheeteir filthtferm, so¢leas astylicpalymets) ane

o e SR WSRO B B b
acryldrﬁ&llléigtyﬂﬁ%l é@%@he -srlyRRaEle-BlitaditmnRpolydier) pbBivirail khlbride,

| aneS may resent in anounts that render the
butyr@gmamh élerlﬂ@} d r@rspgr@n@,%gperpq @p@nalg&pgtgg WéthéhW|compos1tlons are

useﬁlg%gpt?élﬂc ﬁ&gé glgcq s‘ulPé%s cﬂecl§ G &%1% E\%rl 3 an;iﬁsgﬁgghﬁéﬂéq espemally

af i ons, cah be use
for tratr@pdiﬂtwloﬂ@qhipﬁg:nc o]PitpﬂRI lenses such swadrjdi:d poly(diethylene glycol-bls allyl
be understood that for certain apgplications,
carbogE) GISE), PETHCPOR A I PLRICR: BrOAMEN L fiCAR Bl OF coated

with {h8 %Pﬁ?%‘lm i SOl Om%ﬁidefdsgﬁ;ﬂ for%Bﬁcaﬁ lébf)%ltlﬁns is available

col icas and useS I nclude those describ
as a gamddte frofr0BNIB} Chemieilhd. ubéerinaiEribiuid® tradgmamieer @@at Pagpssa

o SEEE08 A E Erh hsGATI e ove
on ophﬁlaﬁﬂictlétﬁke? s§élb§st ProdcBiptiby akPREprch@plilon l‘ifﬁdhﬁgjglassssg Glinglasses,

| ow coatin . Spray coati ng, curtain coati ng, I
and sa@m lenggs. Qphﬁla iatlenses are grade dom p wide waristy ?ﬁfafvd?l#ﬁlaals they are

gener%lﬁ dlSHn%Ua %Te‘alf) tﬁg JE ﬁfac 8 Eg?arfdugl ﬁlffea ﬂorigwc hQﬁ’c?hJﬁIé- index

ness. exa e cured coati
mateG4lf Aﬁ\eﬁarﬁplel’ibﬁdmﬁxsmdei nﬁ&trmeﬂrcmBQ@tthé)PEGrﬁIdﬂanahegmtered
20 nm about 1.5 t o about 1 mm. or .abo

trade AamgHorAR(C, e FdeK MRl i3 asi e SIRHRGE m#%w@%ﬁs pgder the
THVC&M&J@%hmgé}( AR HerisR ot I 2ARBIE € Mitshi©hemicals Inc.

Japan under thelr MR® series trade name. These raw materials are cast by lens manufacturers

into lenses and available under their specific trade names.
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conposition can be adjusted to provide a coating
havi ng a suitable thickness and/ or desired abrasion

wo e®rst@ace. [ 0108] Any suitabl e substrate mayP@EUS2006/011957
coated with the coating conpositions, and the coating
conpositions can be cured on a substrate to form an
aliol D2] Ehenstep oﬁlr&mgu:an tie caraied gt ineing iswitable menwayr Edr example, the

nd/ bs tint bI dth
surticg G & HHBAE RGeS Lo fatine b QePbioR dbywiign can by pmersed in
a heat&X&Yath cd?ﬂtﬁﬁfh?% sURAE bAbed MB0Sls., BPT 8hn GRAy X Black, both of
surfaces, and [eather can be coated, The conposi tions

which greedyes p@lduban Blym&ém Inepsparatad ofyEamp Fla ;Tﬂw e pelution is prepared

by dlhﬁ %ﬁ%ggt f tl%eoﬁf’lp me}; c%%g tlla el? Ebe tepHg enp Wﬁ%? 3“8 then

heating® q{emeaﬂﬁ@aﬂ@t&n ml tyramrdﬁse maﬁé ydnge dESboun: es GC)wrab(mt ot)o °C,
.. acr on|tr|Ie styrene, styrene- acryl n|t |Ie but adi ene
while %1@ {irstimingihe vxylwfgﬂ TopreAtrdBriags by strajgepnhygeeleaned by

wipin% hlgtﬁ ac fnﬁgﬁﬂ@ SEREntRloY E@ﬁﬁf ﬁﬁﬁﬁﬁ lﬁl c‘b%ﬁlt for aggltl&i of time

0SI'tT ORS ‘are user or curv
sufficiemctb @bsoe o1 trsnsniit the dnmredcmmuns kﬁ/dyegﬂms veasbled with distilled water to

wi_ndshi el ds, ci.ally f ortation eq
removBEsFieess i and DRt At Wil b Fre Dt R A e he
that thg |1ﬁ‘t€19§1tybif %eaﬂlﬂt%hn 6é Euhﬁﬁét@& 8)} vé&@@the BRtRies an@tating or the time
| enses, pol yam de,” i ncl udi ng Nyl on, can al so be

1mme1whtnethe vlm hathhﬂlaxtﬁgmyfﬁmbﬂ@amﬁd garebs drfermineshby using a

cotor G5 P35 S5 R AR R B e

qo11e7itds bolidved it Haish adfouht @mylaegu $6 absobqal byuthd etretieating
Trogam d(r) trade nane. For_exanp the_coatin

or trang forthormbsiain vtz Eesenable slﬁﬁ’fb HEPWCFM%%% oA
ophtheﬁﬁucp{n%ﬁgt th 1018 8F1i @ﬁag%rggéﬁée&%?pae{rﬁg%ﬁﬁgl s8d 3 Sonmection

ass and saf e ses are
with tlma:@hf;mm & tinitglie leases ﬁir)eyeglasse&vﬁnﬂi percadt élghhtegnsml@ance means
general ly_ di |shed t.he efr t|ve
that (et Ay R OFO . TR QSR 5 TS5 SLPRFR. of the

light t@‘% aé’s’%ﬁf&kﬁ teXntéd 1eﬁ¥\’“f['h'ﬂsdl§ %eBhIf ihdlleved oﬁ%ﬁi Yahmitiagice
Industries registered trade name for ADC, a md

applicablddx "fashien'| tuts for exsglagsks. Aadarkerdint sudly @ﬁhﬂlﬂ@?d for sunglasses

gener?l%mg?t upg?g%efﬂ%hg@ 5%%% %e(ag?% gﬁcﬁﬂgf Sul télr?l ca ug {‘?P@

absorbkIRA rad el Rfed tallgws oMR(20)peschit €5tht tighteto passthroligh siee lemNIn some
materials are cast by I ens manuf acturers into

examplatl N oA BClmatet 10568 Fmssaeited © leveabin HhaMos 1) BTSB! to sbout
a 20 p-gjr'b%ntsltlgqf? lg%flsrhft@fléepg aﬁgﬁ lkge[o% §t138dnRttesi N any suitable

Oor €exa ace of a substrate coated
vvl[(b 1‘1 14 It sorael exmm:tlesn gledfntetdﬂenm gseiuted moerdingto these ppecesses

L T TR T
weathﬁybﬁﬁy aggr Q&éﬁﬁ)lé Qllléjtnm‘d RhddstaPey®ibit kSRR ieth@fésioh failure and

solution is prepared by diluting
crack ab msteddnry@wlrrnethod Amar nBho i ecesterated tweatherng tastinafigr about 72

ool §TaFRoES, IR AR ST ATBSSL B P s

proceli@reaPorHUIORefHod AWthé ScceRPBEBREAtNerfild testinpgaik AR Councﬂ procedure
sol ution. The coated surface of the substrate can

of UTgHe BV BRS Byl Owipiforgn (6t moeedabnion thesmairarn gk dusabidty t?% part A
QUV smﬁx,‘c’fs WBndwed NE AYE LA 2tk twedtnBfihs ReteP avhildfe from the Q panel

corporation, 800 Canterbury Road, Cleveland, Ohio, is used. The QUV unit is set for

repeating cycles of 4 hours UV-A light exposure and 4 hours of condensation with a panel
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sufficient to absorb or transmt the desired anmount of
dye, then washed with distilled water to renove the
wexmeasisoy/e and blotted dry. It will be under sPCDUSI96/011957
those having skill in the art that the intensity of
the tint can be adjusted by varying thenéhlckness of
tempetahwe 0643 'Gghe irradiemce pfithei issead forrD.§ MEmiinen g ¢plibmied by a

redionfEighgf edheplottiiiy RS AR 8 AR il Toles tor
QUYV {ehgngdfe pephrediactdrgitl té ﬂ@rf'éﬂb\binggﬁ@edﬁﬁi 18¢ledttani a8ea on a lens
believed that a hi gh anpount of e can be absorbed. by

withoutiseating defectp W seripcving @%’ﬁ@lﬁl@feeﬂx pPyall¢leuts o pyy .5 mm apart
f
o s PR RISt Bl G BEETO e o
exposéd. RsnetthalRaeaid make siaperajeratsal .5 ynm $-eXlS imm eparn@Edégees from
with the application of tints to |enses for
the firghpglyl asses. A 50 percent |ight transnittance means

Sgﬁtl 2] PRe %@ﬂ%ﬁ‘stes Qfe AP ORMs Bb1dbF #11B 'fﬁet tEﬁ@uﬁﬁces facing the

fficient to allow only 50 percent of th ight to
UVA ]cam;zs tAfteo g houﬂs@ftexpusem thervet iTpaused. sT@@wgmlareyrwed from

vel, of i ransnmttance a N
the QUi apingdliin e SRR SGERE afRBeihE R TRIOAPP RSN Hongara
Inspediidh M&thed &y TRierffmias Mdttidlasd Shaade @Ehlmr mimeswm ghthe coatings
transm ttance whi ch neans that the anpunt of

is evalypted biydlie eressheighdesting aecosding fsthe ApYovping ﬁ%@#ﬁs gAP?IBfé‘ tape
ovr S By LR on BReBH AR of e e

by at lebso ¥ ingh. 1 Rup dackentd forth abwaud] time3Onyike siefice bof isttape over the
transnmttance in about 15 to about 30.m nute 011

crosshelg g fisa S FpIeUSO B tap it SHb ST et p30

secondfafld? g ?@yﬁ%‘%ﬁ@ @S“ﬁﬁfé’}f&ﬁdlhlé {R%erdsTBe Ry, c2adpl thd extended end of the

conpos s exhibit inmproved environnmental durability
tape vath yumahhet @l pulk xypldlsouo thxapyoisise sidaef thedensds ickass éx2 &8hdegrees

t resLs t.o adhesi on f.ail ur
os oS chins B D oI5 P P Y P Bt
Examﬁﬁah@%mﬁtch@&hﬂea docdidifp tA0TRH: ARPGI3. abRiufidat® thsheution Method
QU nethod A test is performed according to the

for Dcft@irmgmgr];\éatpn@@@d @,uéfacq:@pal@vTh@qub]@nggs arq e rgtwmed ko thg QUV
testeré%&e Ee L 'higle} aﬁaﬁlllﬂ: lac%@ nfﬁiftg%ﬁ@ |chti s%ecﬁﬁ [£1cQE cbﬂiﬁﬁ’ed to the

unlfo proce ure .
1n1t1alq1’d)‘¢itfoﬁmm<lfﬁoaht fidu tlﬁabnb-ltlﬁhe vaeiabilipa rThthesttﬂg\AtQp)% sterepedted daily for

I d h
o totalgleh) P COHETRS I R9BAHIEL BOPRFIeBRE0 SO0 CARFIPBEF UV

expos d, Ceveland, Chio, is used. The QlNunlt is set
or repeating cycles of 4 hours UV-A |ight exposure
arfidl 18] Atne QU6 fmetlhottiB teshis ponfowined acavophn@tq tbﬁrﬁé ipg progedure.

ror R SRS o T ekt U N o B Fp S o 5550

standﬁﬁ%&%é €S df;@faln!ng *ﬁ%htl dhdtvhier RpPaEE a;y@rzst@@(fwomgent UV-
manual s. Lenses test;gg are prepared according
condqneattqmetypeﬂfpbwmgurs pé sermetalic nederiady, infollared: HriQH V| asheicrated

weathﬁgpg? sé T, {lﬁ‘tﬂg ﬁgﬁf e k%pqglléisgo {)111 (ﬁﬁi@rﬁﬁ RRKE Cleveland,

approx mat €1y
Ohio,lib uted. 2101erfmt ipFockéurg chngisis mehcsur@ of emmaeu\é s Briight Iat d8 °C)

the lens to be exposed. Rotate the, and nake si X
folloysegt tay 4 Bpurs gprdensafionat Wate vaRer{gh ¢ é)o n@l@@?fgleés [SRUTAN
repea{e'drfglt 15Fhours. The irradiance of the QUV is set for 0.8 W/m?/nm and calibrated by

a radiometer using the procedures outlined in the respective operating manuals.
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[0112] The test |lenses are nmounted in the | ens hol der

wWth the test surfaces facing the UVA | anps. After 16
whowra14868 exposure, the unit is paused. The | ePCEESBENE011957

renmoved fromthe QUV, and exani ned on the exposed

surface according to UTP#: APP-5.3.1 -Standard

| {YpéLtensas femﬂmaUNoiesm ap prapaied amrémgé¢ tl@rfdllsmi’ﬂgac e

s e I8 AL 05 S B
its surices Wi tesli ghABRYj detér th @PSur® it@loed st alieQB sl @hﬁ darﬁagd; arde a

al l owt ng one end of the tape to extend pass the end of
cutting fevigemakasix erallelkeits hamm .5 b apcadaparedpetly 15 to 20 mm
I
n enEYREAL TG bR UG8 30 40 UEp QBERENEI L s gy e
six patablel s 5. 9rfuace). S Vantap&098 degaﬂ;sfrorﬁ ﬂliﬁﬁi@bﬂ'@ﬂshﬂfaseof a standard

ens SRR U5, bR Uy P 5 SR A Pt gens

surfac@ u kﬂ ce[s@ Bf gés)é chfel B850 Brﬂ‘ﬁ?d Er%ssshaﬁ@h @fre(%d‘l%dhﬁ’ iR ARIdE A8
degrees as possible. Repeat the Crosshatch

exposedaatrfaog Lomd thodenses mghe QOFV @ns«lmhller infa why et thggeoss-hatched

st 00 02 005, RSO ISH B S SESH pte. Tofene

are rexlas{z&i fibmitAE QVAL @il @k arpihed &i’tl‘fe&ﬁc@o@da;hﬁhé’e The test
| enses are then returned to the QUV tester. The le

hE1dét Ashesion pithe casigs isevaluatedihaiihe prosuhatehestre M@rdmg to
the fo 18‘\%halgj%oce‘a{ﬂ%? g‘ﬂt Lgtn&)t}gté[p%'ott" wagﬁ'lgb%tl&g%&%ﬁfck it firmly

e var e testing steps are
on the' lefpedirfade daddriyigboth the Q@t@b-hafchéd)atdayMakesaEltm geoitiat air-
bubbl&);%@gmg?élggér gcifelcgl &%ﬁp%—?—ﬁég S@S}yﬂﬁg%ﬁgﬁgggchg s @ t%@r?%ﬁu out the

tape n&ﬁei’ fd"iﬁﬂg 3 %ﬁ%l‘é'o@ 90 P Beiiten bR thRMHIALP 1HS Wé& H%@Eat the cross-

cel erated weat hering testing,
hatch pesting tue sood timeT ir @ t5131 @(Bhresttmdmﬂls Exmtnedbe ¢r@sshatched area

sccorfiB G Ede T e o O BBy MR s tpuiping Materil

and SﬁﬁﬁUEBQ@Al t{. CTR®eSI lefMeS ard therf féhirﬁam théQQtWtea&f: eTks RheHolder

weat h erlng tester, available fromthe Q

shall bpplpornitrogtoutant ok BiemgelrasEamne a8 (o istRpstion tg account

ror oo V5. BRGNS £y 8005h 5Pl B s
longe€ QUOeBgRIsieh of water vapor (at 50 0C). The cycl e i's

contlnuously repeated for 120 hou eirra
t HeLKGINn sems gxamplps, P S B X % Gocdkding to

these E)?&'e%g? Eivi b&gaﬁrgﬁorpfegﬁ%ﬂ% e sBhel xRk nché Hﬁted or untinted

espective operating manual s.[0114] Lenses for the
substtaeaatcompnaﬂs engase Far @ohna{dgdhdtlmd pountinted pibsisatehepn exhibit a Bayer

num { Q %}%raggﬁ %Iaugﬁ] ﬁttg gp(lbvgnq Pl\f@d’% tgﬁgc? g%clggﬁ{}%[]ag@g Bayer procedure.
One Iﬁa'ﬂﬂcg%‘fcﬁﬁm%é Brt thild #e86dni Ry t@h@é}@f albr@si6i Besistanict delse@ds on several

not "al ready have any damage. Use a cutting device nmake
factmssmxclp@ngpq)zgmgdmcgne_ss,@uhq;ﬁa omaterial, g%gqatlag@ondmons For testing

s SRR A T 5 B sy
availdROsluaden (@i @ds 1924, ab! i, atusﬁdimﬂ.ZE) ol b SEintrBiohpiarderamic

90 degrees fromtheflrst set . a. standard
Materigh oF (. Bgr Nisaei Eals, Oniiogisgised Ao ADRSY Ry In this

test, $40erTnd dhfadiin £NEadeWentBR!S 506> & BS:! @Ade fitted with four lenses. Each
set of four lenses, typically two poly(diethylene glycol-bis-allyl carbonate) lenses, herein
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surface. In case of base curve 4.50 a third

cross-hatch is required in the mddle of the exposed
waanacsos Load the | enses in the QU | ens-hol deCT/U82086/011957

way that the cross-hatched surface is turned inside

the QUV. After 24 hours of exposure, the unit is

referrgsigsie DG lrnsese Aadbvapeataddrspedr subisctaseio @dvinch plgoke (the
dlrectft%ﬁ ??‘(t:}%a (Eroﬁg Callﬂgld? ﬁ'ﬁ &1 ?“:{)/ﬁ @Cﬁggt% (r%(:l; ggeq%]r (ﬁgﬂﬁ sah %?mﬁgtlon

frequenGg of ﬂ@mgrdk@s pdﬁﬁnfnﬂ‘cd fona ttgalmf@QﬁﬂhuteeS Thé€lkns aradie is pepmﬁltloned
tape of about_ 120-130 . mm | ength ag{j stick it, firn
by turpigg 1130 H&Eiees 414 Sl ?—ﬂg}%f At esqdlasions. o%@’oﬁlé‘PEWéd’f the cradle

is use@f&%g%ééqgﬁ Jﬁ?’a{c? of &\;@i}ﬂ%r@ls?émle@ iif Q)Q&lﬁatﬁf‘gtx‘gfg fdnly FH"ST he ADC

urf m ni mum 15-20 secon t hen
refereped lenmatisadae Sdpe7@ mnopkine F8Y lames parchasegll tbrough &silor of

e BT SRR | o7 ufpoe Fopeat (e
P BB e SR e A

described ey themrAR olhtikof AmmedcalbBincfeasiag Queal¢ight. of Thealtedum to

| enses_are the turned t.o the
accon{iG he A F S SUsTce GRF o U erker Gty bk Ergl I RisRzbove
holds ma&ﬁe@STmme lo8kbrhied bhend 1eh§es A thefiehduddtl $1Pa BYIOGatdner Haze-
for tube-to-tube variability. Coatings with good

gard Rmsahazemat@r | Thy hageasior n@hdense@@%deéﬁrmedl %ﬁ@@ﬂlﬂ@wce between

the 1nﬁlﬁlf ﬁ%t% roga tg%gii%%%%’flggh p?a(';zrg ﬁ@% 3”& g T qutl %1% ﬂa?erbcylr? 6n the

ADC péferefssiefises ¥diheinaz@ g4t oA ficasansd sﬁmplesléﬁeﬁ &as tm:nﬁré)[ﬁm’ced as the

exanpl es, the tinted or, untinted substrates conprise

resultpng gbeasionpresistances e coaHiae majrrell dratimel seder fgl%ng adipages 2

coatin %Vhl@ﬁ(gt ctes %réi@f%ﬁra%gt?@ﬁstﬁcgftﬁﬁ%é‘gﬂ té'ab@@ rdferent®lenses.
bove as tested according t Bayer

The rgifoois eomnenlyOrederteaitd ag thekBdyer numbdre Qmatlngmmﬂdhlghav@msm

t hat Bayer abrasion resi tanc de s on, several.
resstHgg POIEN HESFL BV FOBER O FIORAOSEh QU QpFaiee resistance,
”?éﬁrsg 3 ottRPEk GRS, Bid tﬁf@&ﬁéﬂmﬁﬁfed stBdtratedhh BehiBR EBSEOR

resi stance of coateéd substrates according to the Bayer
resistyrce caddipegoad Qrzhmasmmo;astmt@d bathesteg] waelfast( §iagl wool abrasion

resistite e st Sobtep e AN oSethfy. e AVRlY FRRRh esistance

is evafited Byothe I'YST-93@ & o@ﬁlrﬁéiaaﬂib hedilabR 1ﬂ§t1mlidnainadb by tYfin 3‘ sung Co.
test, 540 grans alundumis ] oaded into a 9 5/ 16’
Ltd, FaiwgsmdTe tast saatensador thgrqupliiates determipatiop o @P@@&éscratc
|l |
w08 OB B LSRG e 4l oo
The camdd laemo 1s:¢daztned witinsaisr oralenhslitn) resioee sirfaca cdntamgimtion and dried

stroke (fhe.dire t|o of th tro coi nci din i th
thorogidy.o i s i3 ltomghe Seple Poldreapociec it By B it to the
left hidBG@e 'WOO%frad%Qﬁ sl QK@ES B&Ectod i £srhAl pAl Ah@btedifwdbl,
mnutes. The lens cradle is repositioned by turning
approkﬁ@atd]e@xéesc}as,tlepreph@d|as1 thei a@rasg/emlq:dm eEhegsteel wool is loaded into
the stF«%CI | i% onsrr%)§ OSI t rgsc O%eél S?%l’;]% iﬁ'g ?ace& {)ﬁ ?l?edwélght holder.

Aftera9Glytleabf fRetinE ﬂf@d&hﬁ)’[@ leﬁ'@ﬁ r&ﬂ@vd’&ﬁr@h@lﬁ&@rﬂ;ﬂ@ﬁcﬂﬂe@ skeahed again
are Silor 70 mm piano FSV | enses, purchased thyough

usingmeaien aralasholagad rated accprdingip tag follouting SHERY, exeElFt mo visible

scratch; good - light visible scratch; fair - moderate scratch; and poor - severe scratch.
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[0117] The above described procedure is slightly

nodi fied fromthat which is described by the AR
w@unai14800f America by increasing the wei ght oPCT/I82006/011957

al undum to accommodate the increased surface area of

the larger cradle. The cradl e descri bed above hol ds 4

| Eri$ekIn sbhe dxamplaycthe pedceskenoart ﬂuﬁhéransleée applyingm pnmer to the

s 3ot e AT LR LU, B, o Mhion

In sonﬂ:‘ Jx RRCH e RAIIRRAN thRpHE dubtatfan®idh prierd BERRS MRFEon and

haze after testing. The ratio of the haze gain on
a cured heatmlg(dlsrp@ﬁ@l' emydedstagerionof tl‘m)rhmre Thaiprimen cathee at least one of
S |.enses .was_t . ©
the po AL BR PR LRt USRS BN PP e gplied o

substrake aAd bi® 0@ the@h 81} efied, BRI alr-drivdi foplesSthan ebwit R@uid) idhthe coating
provi des greater abrasi on resi stance than t he uncoat d
compaRiion @ de Shkseanany applicchandrurgdy Ipothes granplys: tes Relywgthane

disperkiBn %ﬁ?eliiﬁ) CinRay 8in ARAPShcludO Eﬁl%ﬁse n%hnﬁ'n? tﬁg Lntqh ﬁﬁ’l‘l&@the
resista possess’ [ ar ger a er nunbers n co tln S
adhesi‘lmtolﬁ tHe(maﬁng’mﬁhs slma;trates Fet wranmle [tBd &8}slinkingtagent can comprise a
nples, the tinted or untln d substrates can

blockeg 1ﬁ‘i"B’|a’Pa 18 BRd(eT Firding; PPXhERd MABHNS IS 0d or better as
pPirhabadahy, ddekySiashelimile rés@ﬁst canPERE lvef&‘%%vxrllly at room

raS| on resistance is eval uated accordi ng

tempefabhﬂeomﬂn@le pohuedbane dipersiin afdhs pelipurgthiann disperion dazed prigner.
eval uat ed

-520 commer.ci al l v il e .
The reH@epaHERe CYREEHy i PadAep o v o Pl VA shoyime
from tnifAsteRIBZahSIEs bRicH Wekldstiadlhds bieire hol altbdn, fh‘e azmdme resin
abrasi on/ scratch resi stance of uncoated and coa

NeorepiarfsX Ujfb thaapleming wpinn Cytea syard P92 andeuge Syarel %8%@(1 the epoxy
resmsv&)é) bihcgﬁgs A¢ ‘i%[s %.gd IC%Q?& Aﬁlcﬁﬂew (ii4(% t ngr :‘Eﬁ%%&%ﬁ?legl hol

MOVE ‘'surface contam nation and ou’g
crossli[ﬂtﬁlg @&ﬁt ¢an cphaeicel therblédked ssanypdnatel BdxdadenaBO7 %oc aucbiﬂilsﬂ;locked

t uni ng screw to the |eft han si de. 0000 a of
13003’%]@@61}133(/\% ispeogn e Jorig 1h e A Y R AT REOL B
polyut¥@ifine d8pRsRH tREEIYmeX2 i nches, is prepared as the

abrasi ve nedi a. e steel wool is |loaded into the

s{@&1] dibe lerdsslindkéng ageo@Gndreamevidéd istaayyshisahde emewnt. For example,

e o5 BbS 535 Bt 558 EhebUEH PR L AR mefbhShet S peare
about20HRtRnt) ot distut 5 eﬁx%ﬁﬁd aBEW 15 pésdeRgofvat 9ﬁnﬂf c@hpdd‘iit&xin by weight
and rat ed according to the follown

of theesplids plethe primer ¢emapasitions df Ja‘tb@hevegéw%he ngwﬂn Qﬁ the piogslinking
t r

agent %@ ghgtp‘f‘{llln?r é:% Eﬂuprlogg grge rfaghgs)%%%f]at & Bureﬁ @gat é géeeszl%‘étgicg and the

envirdrmidnted dutabdlity de wepthbyabilgy af 1me icored cbatlrtg1 &n finthst exaneples, the

polyuEgHERe PR FPoph B BB G L5 B Fo ToYiR s S absorber (UVA)
as de&ﬁ%@h&ém ﬁ“ﬂ@uﬁira(do‘l" t hﬁ%oﬁ@f@ﬂé AP catRSibMdes ihaMi Aount.

rimer disposed eon and ured coating di sposed
For exa:mpie the BRIA aarpmrnprm aboutt%p@rpmm aborih 40 petceeds alzcalm 1 percent to

ur et hane ersion base
shou SR, o7 BB s R B T et ERE SRR BBy e
of solidg. a substrate and air or thermally dried, e.g.
air-dried for |less than about 2 hours, and t he coati ng

c dAPB iln iaerprdanee Bathsaibe eqbedingptsgfighe BEPS@N dnegtier copypositions
I
are pr%&ﬂl%d Witk &m&}hgﬁ ’aP]%llne% 89 ?ﬂysrél%ttéq 1T |u?é0€ Pleorvﬁieg i tﬁﬂﬁfagenné, tintable

Mers can turther 1nc e Cross
coati@@ﬂmetsﬁbsﬁfawm&hﬁdﬁeﬂly, articles and processes involving the coatings are
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adhesi on of the coating to the substrate. For exanple,
the crosslinking agent can conprise a bl ocked

wo sochensed e and/ or aziridine, epoxy, and mel anPCEUS2006/011957
resins. [0120] The aziridine, epoxy, and nel am ne

resins can react ve slowly at roomtenperature with
providesieThobyupsitframaraississrriiid bersia vith tadhiam Qfaih fgast one suitable

o] RSAEH S Bt o SR BRI RIBTa i fprpn

the tinflB® doatihgee If fsQféhBWstﬁ@c@hﬂé&ﬂe bﬁ&l@émls@g/a@ﬁteSSmhemﬁtsmﬁﬁmroved
i ncl ude but are not limted to, the aziridine resin

the enyjeasmeasita} dayqbiity of eathelehiity af the §paineoixamplsypd suitahte blocked

o A ELTE, YT R R L 0t

Bl 33700 Destmogiat Bhikd 13gmd eestmodanB 4GS ravsidabi hifrotnl Beyleeand Trixene BI

O S TN —
avallaIE’le |ﬁ§6‘1‘6 BhAaRsen QL@P th%'b%bk‘éﬁ idoBPariartk Xhit BE prRARICH IS E@}F §ili@ble

based priner. [0121] The crosslinking agent can
amourgr 5ot ekadriley ﬂamlyloslmdtlamyenaémntcompuse Mhbmércetlﬂéf Welght to

ossl i nki c ri.se ab
about §G BEEen SR e 550e SETR G BB oabight FE5R b Bumples. he
blockéarls@lﬁi@ﬁﬁte@caﬁ%ﬁﬁﬁ%e fremadbout 2 perc@f e dut 05 pbltentlyi weight of the
conposi tion by weight of the solids of the priner

solids 6 thsseptinepmpasition qsabpehZerpreqnhio Fheut ijHfr‘rP% R gYeighief the
sl to the prinmer can inprove the
SOhdS%gﬁi% coaﬂ%%ﬁ%ﬁ%lr ed coating to the substrate and the
e[MbBPTHE B&ﬁhg@@ﬁ'x?bﬁlhbﬁ Havihig Woakdiesadyahatéy/capibetdpplied to any
cured coatin urther exanples, the polyurethane
suitably sybetrate, ¢ fQiﬁB%@llfB@ PoRting ©4 ALY mltah&thxchwsadé agy; suitable manner.

ror 2 Sl ARRHAT, pi e St scabeCupst S T
ompd>sﬁt1cﬁi§)araeﬁpa¢’iﬁlly frspfulex aogtings fdiﬂ”sgnﬂdvb@c o@anicpopmae sabsiates in
percent to abgut 40 pe

about 1. nper
sheet ghJat 120 e a8 AETY g PO RBRSHES: Psfyg%tbzelsmte%h taplgisy Pf%yca%onates
h t
oS SPh NS I STDOBALEAR Bl e i
copolpnesgrtlyvinylehidriie, blwmﬁssmd tbe sker Erapsravend palywterichnaterials

ied to a subs nd cur.ed i
coated VSR enfbos ot ot boegide T on IR B adwindows
skylighticintiivainadislds, @éﬁdcﬁhmomspdsmm%qﬁlpmml Mw@ ledes, such as
coati ngs areprovided. nposi_tions ar

acrylleta@éy(dw&uflmrgémlwsrﬂlyﬂ ﬁ@b@éPé‘P)t(lA@p)oPOIé{?afb%q legsgs, or
t d
ptys 0 S SO o S GH on JU5. yeniop

Polyatrfide tisefiil &b @pticalatpptigaiont fs dvaildidé bey grintlate frcsm iIBMiB{Ghemie Inc.
bl ocked .i socyanat es %ian result in inprove

underh, SPATHER Ede RIS oy Degusig GPFRe FAsT he ogRmi(fp trade name.
For efa%? 1é gﬂe C(E?ﬁt %Eﬁﬁoﬁﬁo&%aﬁ%’élcga@h 8f Bﬁﬂhéﬂ%ﬁg YeRB&! §ifch as

are not limted to Deshodur 3175
presc@mmﬁdmompr&ﬁﬁtlomﬂm@lglasats aal*gtassqsemﬁﬁaﬁq’cy Elnsmmhthalmlc

lensoEfEc 73 BT} 1 RaAfe TGRS0 AP OGBS SRt TP Wy S by the
refraci98 Qadef h& €R8siBd IHRERw- Tihidk @A hih- #RIGL nave dlabh€ eXangite for a

Baxenden LLC. The bl ocked I socyanates can be provi ded
low-indexgngtesaliis @B P® the PPG Industries registered trade name for ADC, a mid

index material is as well available from PPG industries under the Trivex® trade name. High

Index raw materials are available from Mitsui Chemicals Inc. Japan under their MR® series
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anount. For exanple, the bl ocked isocyanates can
conprise about 1 percent by weight to about 30 percent
whooreight of the solids of the coating conposPaT/Us2004/611957
ot her exanpl es, the bl ocked isocyanates can conprise
from about 2 percent to about 15 percent by wei ght of
trade pye. dieseravonaterials apmgashiy l@awégtﬂfgﬂawr%m% Bips apd available

: . | ' f '
e SR R A PR oG  opt bl ol
discussedrharsint i on havi ng bl ocked i socyanates can be applied
to any suitable substrate, to forma cured coating of
adi‘}/l%% i gieeciaminss thesoating eappositiondpriagbienked isopppnates can be
. [ ' . t [
ot 3R ol B8 o Y o Ay B LEb e ot 02
pm toadbeuepem, abduy 115qaf wd atasit ¢O @i, 0gabdud 2.5symttdebout 7um. One

., organi ¢ polyneric supstrates in sheet or filmfaorm
having gl 3 dhciet PV TEraEpe that ﬂgfoqc@l?%fw% FBY/EF exsing dhigkness of the
coatix%géo)‘rﬁ)%i_}ﬁ‘aﬁ _%lﬁl?ﬁe aBRbyem I%t@ﬁde RRb¥idp I?d%ﬁl_g acé_%h?@i)ﬁé%éﬁngotﬁickness

rylonitrile-styrene, yrene-acrylonitrile-butadiene
and/ot dgsred plerasion pestisfaricny | In sbine ek atepleh) by cuedeqatingdan have a Bayer

b (e BRL R b TP BB § e A pgine t the Bayer

test pRIGEA1RS UisEFssed® bsdvea n BihBEOMWEpl &K iHeicgddoaiil can have good abrasion
_ Wi ndshields, especially for transportation equi pnent.
resistipicg s feternained By thesseel weoktestyl i ¢, pol y(di et hyl ene

al iS- 0 . .

(Y ER] s G RRARR ot ol MobE e MR Fyommporsition
having bidckeld isbt yanhiee caroerbilsit tesiBtancolo ddhesiomiaiiotd amd.crack as tested by

Pol yam de useful for optical appljcatio i s aval l abl
QUV@%@%O@W aiethad B s 2B G BaHre0 st 2bAaRO PR, The Gure
coatirgs lah @8} Sdstratks ﬁ%n%@gﬁreﬁ odtiy FolRAHRSR thOER:ink RERDodiR6ns

rogam d(r) trade hame. For exanple, the coating

having bigelied isooymateanarbee apdied dndtinteg hcdvading to thepseassses degeribed

.as. prescriptjon and non-prescrjption readin asses, ..
herei, ot gaatibleich BEet G tBHOBLe BeRsr eifidn dhdifgation of
the cdWRHE cbmpHliforyhaleng/ Mk bRicke®@isob @iaidPisediscaksedHein. aTRe primer can

general Iy distinguished by the refractive index and
be thepraweisidisstssedbereitow- , ni d- and high- index materials.

An exanple for a lowindex material is CR 39(r) the

PPG I ndustries registered trade nanme for ADC, a md
EXAMBEEegs material is as well available from PPG

i ndustries under the Trivex(r) trade nane. Hi gh | ndex

r 404 2fd tThei fallewingexamnles atsi for purpasevof glyistraienend g prd pgaot

. an. under thei r). seriestr T -

e TP B85 o B S Y R0 Al ved

herei@ B spya@fitalyl ictparredtigeferaieeci fi ¢ trade nanmes. The
coating can be applied by any suitable nethods as

Ftoa ODStT at € o 2 s UTr ea oF Ng
hgoe2sd) 1000g khagdycidoxlypiopgitrimathonysiAn® epuxytfonclvnal silafie (A-187,

. mm about 1.5 mn.t bout (10, mm_ or abou ) Lo oo,

Wit groratiom Cessawidy &?S“gamaﬁ&eq s aﬁ%&@%ﬁﬁ%@%éﬂﬁﬁ@%@ﬁ digtillation
LA ld : | b2 @then added t

opu21 A BBSRED e 1 ORLERG SAES Bl it
the 5 dicextflasly Hhwsalgticn wed theibheatabatrefigk. t Aftekhkams of reflux, 743 g of
solvent was removed by distillation. The product was used “as-is” without further

purification.
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and/ or desired abrasion resistance. In sone exanples,
the cured coating can have a Bayer nunber of greater

wo ban/1adse’it 1.5 or greater than about 2 as nmeaRCr/E82006/011957
according to the Bayer test procedure di scussed above,
hi ot her exanples, the cured coating can have good
abrasi on resistance as determ ned by the steel wool

the cured coating
fg} gk“ avi ng bl ocked

' F(ﬁ@ﬁ]a‘? %tg?ﬁné; @f‘dé?b’ﬁik&i (‘D&f}%ﬁ&% %&Caﬁidte&’ dAPRES 181 sftlﬁﬁﬁng’o?utlon

crack as tested met hod A or nethod B after
of 15. agrmns Of2ARETs $9.3 rgranhs @ﬁdlbmw -(BAtrigibenysilylmrepdir2 ddfurandione

sitte G PR B A ST bR et HaonR Ay M. s
140.0 |g§@@s\’@”i§i;ﬁ?a@1@ﬂsdl’&n@ \PPhd ﬁl@(ta;réd.vdsl sﬂh@d aﬁfb@ﬁf t@mﬁaratl@e bh@night.
processes described herein, one a primer

0.18 ggams ofca sohpiancef leveliag sge ﬂ’rAaﬁ"é (%@W Siortige pwowena Migtlangds MD),
vl pUESA IR AE-SAR AR S8l i,
Colunljtih’uls{nbﬂs watsaldedeThé emrﬁp?mtlmbﬁﬁ [stﬁ}]}‘rﬁﬁ %ull ddwditional 20 minutes
0] r r trat
aftertam«;ﬂlmofatﬁ BAGe FribuiaEtees || m ¢ the scope of ¢ he

@1'3’f§THﬁ'c%Qtu?g’ &mﬁ%%s%pﬁé@b M%%@g%@mqw(wc

rein are specifically |ncorporat ed rence

Techn[omg?e?s] Iniex a@nphenﬂ, COrreivaedal/# O thick pqiy@wbﬂnaﬁ,pimueo ddfter air-drying

o} | ysi |
for 3030 R KB R E g PR SNy T R s from o
Taber%ét @glﬁg A= ilcﬁﬁwhé!m FOacEOMIRRIcAlitiOthe pameiottline@ hEreivasere:
liter %I ass flask fitted with
£

a
1.7% bw@tat 50 mwo@ﬁmap gad 2ddshazs afiex2Qf} revelntians. glhadhickpess sf fae
topco%qgas%gf 81 QI?J 1:@%’ f&ﬂjlélﬁﬁt i V\gés cc}/ﬁﬁﬁg \&Iﬁlg g?alg'ﬂtg(ggsr § ﬁlglz% Iérein on
a cyliddricat m3ndreluisl af craclf WakobsgdBdd gt Hfradsvent was r em)ved
by distillation. The product was used "as-is" w thout
further purification.[0129] Exanple 2 : Coating
O%ﬁé‘z e 312 € dalih B ondp8dialh add Prifie@Ms of dei oni zed

Were a ropwse to a stirring solution
off0133] B.(ygrams o6 DI Avat@ Fyerd 8ddBdgirepwisefo a stirring solution of 17.7

Sy Y50 BT oL LB OB Rl 30 05 v

stirre® HEBbHAEMPELRPE S¥drRiht. AWTS 3RmsMFh.soRifign d4DAC 1 eREei gt percent
I sopropanol solvent. The mxture was stirred at

room
in PM gliyperegtens were padad: gThe COpIPPEitigR Aes left tostic fyr anjagditiopal 20 minutes
ev n ni ng corporation,
aﬁertilgf ﬁéﬁla‘g %‘%‘Fﬁ%ﬂé&sﬁ l\{\{Xtﬁ%nt propyl ene gl ycol
wqomqfﬂmyd C(@.tlhg boﬁﬁ’&élmmas appibd ap dloGhentingto a PR—l 180 primed

were added. The osition, was | ef
114 i oS ptbaREBAGEE o e Bt Rtie (G S0 gR b iest b CorigTagypured for 2

hoursoaft 156 %2%7%&6'5151%%‘ @?&'b@ﬂrest[&ﬁ@ds Tb %vh%él@*vde?@ 3 haze

nmpositi on by flow coating to a PR-
at 50 ('GSVBEV[IOI‘IS and 11.4% haze after 200 revolutions. Thickness of the topcoat Was 3.5

microns. Formability of the coating was evaluated on a cylindrical mandrel and no crack was

observed at 4 radius.

[0135] Example 4: Coating Composition and Primer

-42 -



Technol ogies, Inc., Anaheim CA) prined 1/4" thick
pol ycarbonate plaque. After air-drying for 30 m nutes,

wo b@7aosds ng was cured for 2 hours at 1300C. TPET/H82006/011957
gain results froma Taber test using CS-10F wheels in
accordance with the procedure outlined herein were:
1[02196 htZe gramssef DIe\wpwm@mdd@dq@rowmt% asérggtselution of 45.0

Th
arams 401, DO P8 b E ot ARG Rl TRy
stirreda® rétes enpgeeduiRerveinigon oawyémm ofd s*oahumﬁem arojwaght percent
crack was observed at 5" radius. [0Q132

in PMghyool ﬂ@ewp%@ddpﬂo Ahg ﬁ@nmﬁltmwmf@é? S%r for @% 5¢?ét1@¥a1 Bf minutes

a stirring solution of
after t%g‘@ﬁtl&g@h‘g A 1%%8%&3" hg ams of GF20, and 140.0
[(HB‘E] Ohis Icemtp‘rg(mmpmhltloiﬁhms laplxlnﬂdrtsy ﬂm csa;tirlgrted Pa-1 I&imrimed

1/4” t@&”ﬁ%&?z& ove{p?% %&g@r-&rwr%,ﬁﬁ?@ t%st, ﬂ'@uctola gas cured for 2

hours 80EReC, H&%e g&lﬁ%’sﬂtﬁ R A@Shdr ‘%‘ési udif dg EBLI0F Wheelwere: 3.1% haze
addi t i onal O m nutes after dition of the PA-57

at 50 revolutiensrandii7xa% haze B8P0 TIEWIOBJ-‘U@O&t Thiglﬂm@mﬁtbb tonsaabieas 3.2

mierofi igeb o B ERR TS BuRtonn A pada Mifoph fadp creckcwas
observEdt B e gdidshe coating was cured for 2 hours at 130Q0C
Haze gain results froma Taber test using CS-1OF
wheel s were: 2.3% haze at 50 revol utions and 11.4%
hafS R EkfhpRQ0 Comttl ebkBBsHoTAickagss of the topcoat
S 3.5 rmcroms Tty of the coating was
ey¢Izaqtl 60 g@:ﬁnﬁof:]yl watér Wreﬁel addadh dro@lwmmd arstirrorgasokutisasof 47.0

observed at 4" l e 4: a :
erams a8 CORHEARE oD PER S0 SBARPERO o Hgiepice was
stirred & r SorﬁQ%ﬁﬂer%PeOWeﬁﬁgﬁto Oa3§§rbﬁ15 oPg sSlatisn beP‘AISW {®wight percent
grans of A-1 87, 2970 grans of GF20, and 280. 0 gr ams
in PModlyécd @‘phen peato hddetth §haicrmppstinawas teftrtostir for an gddifional 20 minutes

u ve 0..3.7 grans of a solution of
after t&'ﬁn@g{l ﬁf@l@?@h ﬂ?%ﬁ‘gﬁfm?ﬂﬁlgPM gl ycol ether, were
g@ﬁ@d ] ThivGoa@ipeshpdsaibnvags dppfied bPfleticoafigy toarPR-1180 primed
It

ional 20 m nutes after the addition of the PA-57
1/4” thigk ipalygabonats plague.[ ftgrair-triirg o5 3P0 mHgutes Hpqaing waggered for 2

hours tag I?Ja(':(}( pg-? gr 1810 et f@tﬂ(ﬁlg aggbé' /&F%%ugmg?% g(?fgﬁﬁgelélévére 5.3% haze

at 50 revoliitiefis aridGs8. maiazmgftemaﬂo cenobetidner TRickoess of tite taZO0was 3.1

Haze gain results froma er test .usi.ng CS-|
mlcronﬁeEv@lﬂ\héméo FHhe oo B BBt HTOHEM APRTCIeY agdguo orack was
obmx@ﬁ?ﬁg 5,200 revol utions. Thickness of the topcoat

was 5 nlcrons Formability of the coating was

eval uated on a cylindrical mandrel and no crack was

AN BB £ Bfh Comptingn il PRRGF . 0751 "Vt e

Ve £423 A8 & rrding BDS evat@ Wer$ addealdg@@é totd @itring sehdtiéh of 47.0
granms of A-1 87, 20.0 grans of 20, and 280.0 grams
grampéf Ad8pr bp@aeims of (e 3e, mdjz@) Qgeams of isopropanol. The mixture was

stirred at room temperature overnight. 0.34 grams of a solution of PA-57, 10 weight percent

in PM glycol ether, were added. The composition was left to stir for an additional 20 minutes
after the addition of the PA-57 to insure mixing.

[0143] This coating composition was applied by flow coating to a PR-1180 primed
1/4” thick polycarbonate plaque. After air-drying for 30 minutes, the coating was cured for 2

hours at 130°C. Haze gain results from a Taber test using CS-10F wheels were: 6.0% haze
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stirred at roomtenperature overnight. 0.36 grans of a
sol ution of PA-57, 10 wei ght percent in PM glycol
we@eden148oer e added. The conposition was | eft tBCEUBI006/011957
for an additional 20 minutes after the addition of the
PA-57 to insure m Xxing. (5)014(% Thi s _coati&g
at 50 rewotbenstand F Ovids hagspfice 0bievplugians oBiFlagss of the fameqat v 3.2
. i J.A" ' | | .
microflf. PRty of b 8 W ARARY B BIcBflicallbBbrel nd g orglc was
obserwedurt 3” sddiuk300C. Haze gain results froma Taber test
using CS-10OF wheels were: 5.3% haze at 50 revol utions
and 38. 1% haze after 200 revol utions. Thickness of the
fﬂgﬂgggﬁx%‘ﬁﬁle%’t &0t CRSpodifSd BRI Brishy of the coating
s evaluated on a cylirndrical mandrel and no crack
WEH 46D $48 \seainsiof DI watatvers, adfed dop wisedorp stirrgrg scbuion ed 30.0

erams B8 58 wrRBS 8 CE2p o S0P ey oS e egiet FBED sotvent.
The nB%tafew Y stifred 8Y rookbtethp@fadirs f&fthidedys. 20188 2thsOfarsalikiofbf PA-

I sopropanol . The m xture was stirred at room

57, 10 evigkimeresntindRMOH, grere adsled The sempesition wad igitite Atiighor an
additif G mid ey BAA e REESHNr hO'pRM Ao%fiflre HENIL were
added. conp stir 1or an

e osition was Teft to
afiidbi Thilco2dgompesiioafwarapphel Eoflow icoatingfto tatRR-PAS(Bptimed

to insure m Xxing. 43]. This coating conposit.ion was
1/4” thigh polgeBymats Bl Qg&wggl%-gryalgp‘ﬁr 3 Eg%ltﬁsp Fhfekpaipgwas cured for 2
hours & $gecP Q-ia&% gﬁi*ﬁofgﬁﬁtg RN Tgber%d& fﬁﬁin@ g,fS'- R ?grg%@ .0% haze

m nut €s, th& coating was cured for 2 hours at .
at 50 tdsalatigas andrledsQ hezd afteam280 Tevobrtione s Thigkiasg oBe t@roat was 3.0

. __Whegel s re: .6.0% hazeat 5 vol uti.ons and 59.1% haze
microly. sty &G e GoH BT o FAROLE i iaHae Giseait) Hibas Gck was
observed%t BV ed@Rs. Formability of the coating was eval uated

on a cylindrical mandrel and no crack was observed at

3" radius. [0144] Exanple 7: Coating Conposition and

Pri ég # g g&g fg @% E wer e added

did())lm EIXQ ?618 aﬁn ® 0 {1 IPL,H & 0 grams of A1
8701438 .16.2qsrais 0 OD] Wald wesdwlld30 drdpwiseatom stifrid\dodityomadf 45.0

A D TR T e T
mixtufd whEStirrf at }&ﬂg@%ﬂgﬁ}atﬁl%%%}ee' dayEMERD seofaadéléﬁgioonm?A-SZ

composition wa to stir for an additiona

10 waight peesniah PMOHh wesddided. oBhotonprsition- v lef to st feran additional

mxing. [0146]. Thi ati conmposi tion was applied by

20 mifiiARdby AGERR o B AT BRFRER IR ¢ hi ok
POH VSRR RainP LAYt \K/@Jap%iiéd BY YoWGohiig B PR1UBEBrimed
the coating was cured for 2 hours at 130C. Haze gain

1/4” thisk potysatbonate alaupeAfterait-dingng fpr 88 miorteprbe paptig Meas cured for 2

o, 20 YOO 20550 28 70,801 G B e

at 50 keohmibhs kid2&T%tHege sfatdongewssticndaMhikaeks ofi thge topcoat was 3.0
. cylindrical mandrel, and no_ crack was, gbserved ait g
microngqFegnability of the coating was evaluated on a cylindrical mandrel and no crack was

observed at 3” radius.

[0150] Example 9: Coating Composition and Primer

[0151] 15.8 grams of DI water were added dropwise to a stirring solution of 47.2
grams of A-187, 20.3 grams of GF20, and 300.0 grams of PM glycol ether (PMOH). The

mixture was stirred at room temperature for three days. 0.38 grams of a solution of PA-57,
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[0147] Exanple 8: Coating Conposition and Priner
[0148] 16.2 grans of DI water were added dropwi se to a
w@Ri0rni4898 sol uti on of 45.0 grans of A-187, 29.PCTUS2UL6/011957
of G20, and 300.0 grams of PM glycol ether (PMOH).
The m xture was stirred at roomtenperature for three
10 weizhy percent3n Py sweik added| The eompepitiopvae lefl v sfisiferan additional
[ osition was |eft
20 mifiFEE R h Sl ottt PR Tyl RAFBEP 2T o1 *Tne

a{mlSlZ] @hlsctﬁaﬂiﬂgecdﬁﬂm@ﬁlohavasmppﬁﬁl by fow Goatir}1td QPRI &0 pnmed
. i ng conposition was ap ejflowcoatln to
14" tiigk molysgbgmth@qqq 4Aft%1rﬁ%ﬁryw f;% 3P pumes thy cogliae was fpd for 2
Yyl f g f @reo
o Y B S QU 1 A 00 68 32
at 50 resolngosSnd(4E. Smaéeisaﬁm 260 revolfhonaz €hiskness of the ddpepatonas 3.0

. and_26. 7% ha after 200 revol utions. .Thickness of the
microfi) bl e SR EleoiE cvRBF AL BpoRoAl FRORLpfyep Hack was
obserV@aSit8vValgsat ed on a cylindrical mandrel and no crack

was observed at 3" radius. [0150] Exanple 9: Coating
Conposi tion and Prinmer [0151] 15.8 grans of DI water
) ir.Qf Q : i sQbution of 47.2
G20, and 300.0 grans of

Pmmyqslo geﬁlhebePwad} weirefuﬂdaﬂ utdpmese/m ssitriing @dutivn of 47.2
roomtenperature for three days 0. g]pa
et Aol e EPSSF CRBOWBIGHRS (PR PR BRI MOH). The
f 0 -
i B SRRl oL 4 el g o p s
10 wehght IpB]S:Hlltﬁn mG)ngefeOaﬁﬂéq The sonomssitiongvasdefd ussttnfoman/vakhtlonal

t PR-1 .180 d 1/ 4"
20 mightee Rf%??&%%‘lodl %f?tg g?\aﬁ‘} @ e @Ry _ iy 'y?ﬁg for 30
M G459 Shid d¥Gtik ? itfESwasppHed BY fdwt@ufise @ta 131311(1380 primed

Haze gain resu roma Taber test using CS-1
1/4” thivk gblycabonate slaa% héAfter ait-dgng fov 50 minvies thm@pagngw cured for 2

ter 200 re Q Thi.ckn 0ad 1o
nour 50 5 AGRSB  B i SERE S By R RRO W o
at 50 RNBluIRhEShdDsV. 200 ké Bftkri 208 lrevolitibe] Tallings o@'l':lﬁ(lkpcwﬁwas 3.0
observed at 3" radius. [0153] Exanpl 10:. Coatin
microgsrersiabiliy of e cpatingag evebfedio f@cbdméﬁﬁaldw@rel\ﬁa@ ap crack was
) dropw se to a stirring solution of 47.2
°bselﬁ?%3'§é g%ﬁg-'l 87, 15.2 grams of GF20, and 265.0 grams
of PMglycol ether (PMOH). The m xture was stirred at
omqﬁ _ : .q P34, grams of a
U‘i It i L n PMOH, were

gg?ﬁ 2T’h aﬁ@@%'v&d’c&r\vé‘l@ﬁd&e@ﬁ droﬁxﬁ’lsé td & sti®ihg @8lution of 3.8 grams
dltlona 20 mnutes after the addition of the PA-57

of A-1 87, iOrik grams wif GFAE, arfdoivsspmy lof tsopwaenalg M ghiseketherdh: Ivadhe

. .applied by flow coatin 0.8 PR 1 "
mixe iRk e ap BB ERe PR s T BRR B REe flficgoreas
10 wﬂgl&Lﬁeﬁ‘;&n‘c VGOl Bliet\&&rLatded. The cémpesiticn whs 1kB@&ir for an
ain results froma Taber test using, CS-10F
dd1tmn@lea()smmﬁqg aftgr thepafdisign of the PA-57 to insure miXing,.

[0158] This coating composition was applied by flow coating to a PR-1180 primed

1/4” thick polycarbonate plaque. After air-drying for 30 minutes, the coating was cured for 2
hours at 130°C. Haze gain results from a Taber test using CS-10F wheels were: 1.6% haze
at 50 revolutions and 5.6% haze after 200 revolutions. Thickness of the topcoat was 3.2
microns. Formability of the coating was evaluated on a cylindrical mandrel and no crack was

observed at 6” radius.
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at 50 revolutions and 57.2% haze after 200
revol utions. Thickness of the topcoat was 3.0 m crons.
wao-enabishd ty of the coating was eval uated on aPCT/US2006/011957

cylindrical mandrel and no crack was observed at 3"
radi us. [0156] Exanple 11: Coating Conposition and
Pri mer [0157] 2.7 grans of DI water were added

Skl | utio 8 grans of A-1
E(ﬁgg'} %xar Slllelibugjogimr@orﬁ it dq;mn;lger i sopr opanol / PM

mfcso] 4@t gmhs 6ﬂDMvate‘fh@rdﬁdﬁb@ ﬂmp\vme 1ﬁtal stifixth aispemsmm of 15.0
eraturefor t hree days rans of a solutio

grams&rf PpASEA.S grampei @‘H?O%Ce?“é‘i ﬁlf08$lwkwa@<|1 ¥ 8|gr9é%%ﬁlsowaéwl The
Tt

mixtuiE it SREPRMAClRTe PRom Fl 048 P off Sohfion ofpALS7, 10

weight perlcmium EM@HJ wgre af0ab 8] hermmposman ivrag lefotopbis ifdri acnraddzhmnal 20

flo to a PR.1 180 prined 1/4"
mmut@sﬁfil&a( d&@eﬂnﬁgﬁ @\p{}ga%sur%pp%pg air- gr ying for 30
n'[(ﬂléitlf‘T histdAGtfPRNHRitRS & Eﬁﬁ'e(f 1 fléw t&@&ﬁrﬁg t@ta P]Ri@@ primed

galn resu ts froma Taber teéest usi ng
1/4” tlwhke ebbfcwbpmte plagus. hafer ait-dying fov 30 ntinges twaanmw gured for 2

2 revol ut i.ons. kness of o
nours §1 B gk SR PR THFS PR Sl onpr SR ki 2 oo have
at 50 RRokti6yd a7, 223 hape@daret 200 asvdhtidons.r B@ﬂma\bﬂﬁy obgRrroseithgias

6" radius.[0159] Exanple 12:; Coati ng osi tion and
evalugbed g p cylBTIpl ma@r@lraélﬁ@wfwblwwbé?rm%ag dadiss

dropwi se to a stirring suspension of 15.0 grans of

A-187, 1.8 grans of itaconic acid crosslinker, and

75012 Eanmplef 13 Soptigp@omposifidreamd lifmere was stirred at

room erat ure_overni rans of .a solution
TR BT St Al P tetes <R el ke oyt B SISOt 15.0
gramEARQgY ti @t@ra\{’@ssof' s8Edinik %nﬁ}drfdefcﬁfssﬁﬁke@ %ﬂWU‘U‘g’%bm@ @f isopropanol.
m nut es’ af er the addition of the 57 to insure
The mrikticaas ftﬁneﬁllqt rokim genqmaatun@g)vcmg'l@s Dtli()@iam&@f appPrtiaPiRA-57,

10 WEE%} V)’YE%EB m&% ga{fea]d%i%? + She (gierppo(]#t?pn \gasflgﬁ t(éﬁlr for antaddltlonal
20 mihi@s 6RG thO 8dEen STthe BALST toZanlﬁﬁxﬁg 130C Haze gal n

results froma Taber test using CS-I|

1§04 Fisccoating eompasian Wesr ~PHAUDE ﬂO‘Z%OH‘é&%th%‘ Pyl 18primed

2 | b

1/4 tfl%ié% g/t %1%'3 ateEPanH@nHﬁ#e %ﬁr 8&3ﬁ£g0r§?glté1 ﬂl%sa JHee (gagf_'rﬁ R’!%ts%gred for 2
hours3it 1B(§ﬂd] &Saze[éiﬂrﬁ%]sul&)fmmhé“ ab&: teCoainic (¢S - Colfrpbsels ivere: 30c2% haze

Primer ms of DI watier were ded
at 50 EﬁVSB\RhO% “Fomabdiey pPing ﬁhﬁgogtwp%%?va afsd opep ’&8{-1??& myyndrel and no
crack’%vaé%% er%ecf‘at%"”%@u@f succi ni ¢ anhydri de crossl i nker,

5 grans of isopropanol. The m xture was stirred
room tenperature overnight. 0.10 grams of a
. ht. n PMOH, were

agbgéjsl] ¥ r for an

aqdidd] omgraﬁﬂ dirmw&ae& vaérte aadetdhﬁo@dﬁe td Oftirdihg bpefAobdf 15.0
to insure mxing. [0164] This coating conpgosition was

gramappii 18d, by grawfosya@mwgnhbdraiepmw Q-8 graers ofddM glycol ether

(PMOH). The mixture was stirred at room temperature for three days. 0.10 grams of a

solution of PA-57, 10 weight percent in PMOH, were added. The composition was left to stir
for an additional 20 minutes after the addition of the PA-57 to insure mixing,.

[0167] This coating composition was applied by flow coating to a PR-1180 primed
1/4” thick polycarbonate plaque. After air-drying for 30 minutes, the coating was cured for 2
hours at 130°C. Haze gain results from a Taber test using CS-10F wheels were: 42.0% haze
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1/4" thick polycarbonate plaque. After air-drying for
30 mnutes, the coating was cured for 2 hours at 130C
wolame/1ggd$ results froma Taber test using CS-PCFUS2006/011957
wheel s were: 36.2% haze at 50 revolutions. Formability
of the coating was evaluated on a cylindrical mandrel
at 50 ravudutiansc Faokahibity ofltisecoatitg stas 8valvaied ors a cylkBhl msuadrpl and no
14: Coatl ng.,, osition and Primer [0166] 4.0 grans of
crack s ghse \ﬁg? ed dropwise to a stirring suspension
of 15. O granms of A-187, 1.4 grans of succinic
anhydrl de and 70 O gr ams of PM chol et her (PMOH).
08d ExampledasCaating 20 Peimissr ature for three

g Y%Qt%fv%ﬂ’PS Qér %JHE* H{Fﬁif?’c%”@fpaﬁh%ﬁ"%% xPYigqne
hydrolygedsqueoisaohaonageildblomsiiS 29261, EDIENT@fIhe,rPis;damway, NJ), 9.66

addi_tion of the PA-57 to insure m 0167] This
gramseégiﬁzﬁgar@owp%gwamsaflmopaw A e

0.10 gfz dﬁls]odf]assglﬁfob L54' 10“9651%1‘& p@ﬁéeﬁ?ﬁ\rﬂ?\q 1 fthad te‘)‘;‘e:re a%fd%@ r The
air-drying for 30 rinut e coatl was cured
compdstiomswatlefl 30 &E. foHar aldiiamal BQaHunhlttss ften ﬂleaadﬁamofﬁwA-S 7 to

insure B S PGRE ERDRORT 116 SRRCoR D oats8a o s PR 1180 Brimed

1/47 48k bAYEdEMatd RS ARGDIOGyEpeK3OAImALS SlcwRetiat was cured for 2
radiljug r[ OfGég?l anpl e 11L5 yﬁcgggftgl ng Co Sletl orﬁﬁéa\gdscure .

hours pir }398¢€. [Haz6 93insesulis figrea Gaber 5es@u@n&ﬁ2§ wheels were: 1.0% haze

tri tho 09Xl p i
50 S3A TR B PR i 08 e 20
microfd. smrhﬁwmy ofNB cofin6w @rexamantl ofa2§lindiieh] Anfrey nradmo abek was

i sopropanol was stirred at roomtenperature overnight.
obserd 0 7gFaiHs- of a sol ution of PA-57, 10 weight percent

in PMglycol ether, were added. The conposition was

left to stir for an additional 20 m nutes after the
afi7o] ExamﬁletllﬁieCBﬁtiﬁ?Cd;mpdmﬂmnsmdrﬁrim«n'g Thi s coati ng

oI E ppiftunt 4§ Wit o M hiAReo B tas o BPERp and 706 %ams of

PM glﬁb&l it g sfiREd qoBinbhBSratuk I8y ERighi. NP1 0\a%n?s W @ @olutibn 3f PA-
ours at 130C. Haze gain results troma Taber test

57, 10uséight iessanom Mdeglyes! alben wete addedadde aﬁmsgmi@wwwtdﬁ stir for an

0% haz u e
w20 S hd R 0o BEPA] BT B 50RO wes
aged #aSorf Véahprabtatt onS5 @a?sylﬁdfdil@ral dbahngmﬂﬂtcedlora Mthematingedmposition

was observed at 7" radiu [017

was applinddwi flave poaiing tee PRet 1%0651211 d g4 ﬁh&%@@yw‘}%%t@lm%néﬂer air-
drym%fo;??l%? 21 ﬁqe%,gthg Bodin %s Qgreg:fgloZ hoRd af B3P CYTRTE o8 1EMits from a

Was s irre room t enper at ure
Taberayst using QtS-1@F dBeds aere: df. 34% hetantiSOmeaflutivhs abd 4.1006 haze after

ht t | h
20 L PR PRI it A Dbt ves
evaludfbdbh @%yﬂlfl&tﬁral fhgdretdidtdoRadkt wﬁé@os@&e@ 4t ¥’OralifigUr €

m xi ng. " Thi s conposition was aged roomtenperature
for 5 days before a coating appli catl on. The coati ng

¢ %rpﬁﬁl xlar%rl:])le 17: Coating Composition and Primer

[0173] A mixture of 15.0 grams of HS2926, 0.7 grams of succinic anhydride, and

30.0 grams of isopropanol was stirred at room temperature overnight. 0.05 grams of a
solution of PA-57, 10 weight percent in PMOH, were added. The composition was left to stir
for an additional 20 minutes after the addition of the PA-57 to insure mixing. This coating

composition was applied by flow coating to a PR-1180 primed 1/4” thick polycarbonate

- 47 -



was applied by flow coating to a PR-1 180 prinmed 1/4"
t hi ck pol ycarbonate plaque. After airdrying for 30
wormatiessys t he coating was cured for 2 hours atPABOS006/011957
Haze gain results froma Taber test using CS-1CF
wheel s were: 1.34% haze at 50 revolutions and 4. 19%
plaqueh ai fereefit-duryir0fr 8@ wohufes, dmsqoafrhg whaewrsd &fr 2 s dp30YE. Haze

0 For it t he
s x38 T Bt GHe ok e 5 o r 2R 2R rpgions.
Formefb'ﬂft? oY 8¢ Rhtig whdealisated dhly hnaiﬁ@ﬂ'ﬂhaﬁldild_[ ‘an&AatadB was observed
Conposition and Prinmer [0173] A m xture of 15.0 grans

at 3” radiug4S2926, 0.7 granms of succinic anhydride, and 30.0

granms of isopropanol was stirred at roomtenperature

overnight. 0.05 grams of a solution of PA-57, 10

WE)1GH1 Erenglen1B. Combifatiye Reareplaating Chmpositipmo sid Prdmner

BB 735 crineronly iRl ot o RSP SRC ifnclhglie e, Anabeim,

CA), Q%}és&g;amhﬁﬂ%%@e%ﬁ)eé E’iPJU‘ SE‘i’aJEé‘ﬁt NBOH"OGP 863 %sta?}t)l?ed by

180 prined ol 'ycar bonat’epl’aque
flow cantingiioya li’il@ylﬂw pBliedil Mtthick pblyearbomtﬁ p@qwasA&@r agdfyang for 30

i 0 Bl RS TFS S R3S GBS R b S o
using CSVIURKh&YSwercO 0B hidelat 90 révotutionsbhd g.78%%shaey aftereoed
on a cylindrical mandrel and no crack was observed at

revohgiong. dldiigkaress] @ L opEveA 9k 8- mlalcr@@wﬂélp &patod semplapyas placed in an

08 LGiabhy
oven S G 0 P T b SBTT65
coatinfitadvkedrbefofy) it could eppRseddat bylm(hfcabmaﬂidralgs descri bed

in US. Patent No. 6,001,163, was applied by flow
coating to a PR-1 180 prined 1/4" thick polycarbonate

WL SEX% £71 R o8 Fk8hp BE iRy t8shpobifin GRGPHAG:

Fed tor 2 hours at 1300C. Haze gain results from
a [(]'Jdﬂ'g‘e A ¢mnem9ﬂhygvﬁ&bﬂﬂD®|MEl 93ddr @DOTedgwlvgixs, lat.,

Anabelfy, G s RO AR osob RREsRaRY RS AT R b oGOy wes
applicdHH Sy VERinR!t8 6 PR-1 TBOATHANEIV4T thidEpslyctabsifiteplhdue, Mefter air-

ther mof orm ng procedure outlined herein. At 165 0C,
drying fes 39aainiics, the sedtiag vasicared 1px 2 bowr @t K0°6) diage sak rgsults from a

Taber&x tusﬂ thsgk(%mg{]% %e[s R);liég/]ré] hg%r%ﬂ‘{gb%\;lo%tfo%%?b%ﬁ%’ﬁaze after

200 roNmhe.i ’Hh&lgne@s/@ﬂ thatﬂpeoeﬁﬁi@s ¥ mic@@Al Th8Gated sample was placed in

an ovérrggqggérgigééiwﬁ BedbormotrmindaevurnpuT B GAGE et IfseC, the
coatir%ﬁo%ik%@ bErd tglﬁ\ﬁlﬁ%tp'lz{lgd bR a%xﬂﬁiﬁcail&gn&'él med 1/4"

pol ycar bonat e "pl aque fter airdrying for 30
m nutes, the coating was cured for 2 hours at 130C.
A - | OF
s d er

hq@'ﬁﬁfA %m&@&dl@r%ﬂ&ﬁl@ sgc f@z:%csm T@éfhnbtbfglds %@O%ahelm

was .0 mcrons. The coat ed 5) | aced 1 n an
CA), @vmeaentaam of ehatings daserbadia U.H armfté‘?q;ﬁrﬁ)d%ﬁ)&d@@@mwd by flow

rein. . At g <
contloa i REbRid 1" SHoR o R bl BB ARRPAK BB P56
minutes, the coating was cured for 2 hours at 130°C I-Iaze gain results from a Taber test

using CS-10F wheels were: 1.48% haze at 50 revolutions and 3.57% haze after 200

revolutions. Thickness of the topcoat was 3.5 microns. The coated sample was placed in an
oven in accordance with the thermoforming procedure outlined herein. At 165 °C, the

coating cracked before it could be placed on a cylindrical mandrel.
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[0178] Exanple 20: Conparative Exanple Coating

Conposition and Prinmer [0179] A commercially avail able
WEDKG7/T@B8R2 ( SDC Technol ogi es, Inc., Anaheim QAT/US2006/011957

representative of coatings described in U S. Patent

No. 5,013,608 was applied by flow coating to a PR 1

180 prined 1/4 thick polycarbonate plaque. After

a({h-ggj |n ) O. D 8, f/vascured for 2
h . I1CL

s-taper test

UB0 1139 @silgﬁﬁnwﬁm @até?ﬁv@re ahdé@%o!pwz@ tata sHEinpeseltidhi 073D
and 57% haz

e after 200 revol utions. Thickness of the

gramSthp%é&? Swesgrams of{ERerrnd 4Prgrams af BY elber) icthefaShpmixaty was

srd {800 BB ARRRLRT 07 el bR S REE PRI s

sulfosaéc&gd‘telﬁl ﬂ[neitmree)f Iethaﬁ«ﬂllalnd Wwermbﬁb'ki) \om Wateyd &Rivgesdne., Kirkland,
mandr e 018 Exa e 21: Anti
WA) Garpisdid) #gh 2 ﬂ%heﬁempp@&m]’vaa leﬁtltg gﬂl’éﬁ% twg hejrs ghagm
tempe‘f’ﬁﬁl% AR a%%@ B, ?@) I3 Qva?m%&brﬁ rfb@w%&istﬂe!f&@ cQtirth: a%phcatlon
grans of A-18/7, 5.15 grans of 0, and 40 grans of PM
gl[91sa] Thtshmating‘l’ ¢mnptismourveasmphgi by flow caatmg)tom PR-1180 primed
v re overnight. 0.74.qr of. surf ctat sodi um
4 g BE b Bl S hoRs Paner indiiih B o G, 4R he NRR P or 2
hours @q 3(?53) C‘}(ﬁlﬂn%\gh W SsubfabOFAS Soted Gt 204€ ird ARG subfdted (A8 Yoated

solid) was added. The conposition was |left to stir for
article mcsawmscbwater vensiat edper Ahepeatedhrticls dgcampelodtafigr 19 secpnds
and re\[lxl%ai%eg] c(f%rqln fgroagéa s%’\@n%krﬁmg? afZe gg{i‘ltxjeﬁﬂts;ffq% hgggéﬁ%t using CS-10F

wheelé lﬁ)&éﬁré ng6‘¥/o§ha’ze EFG(lreézSIﬁtlﬁﬁs :malcp Yohiazé mﬁterkzop @é\}tﬁ\ﬁ[dmn Ghizkness of
pl aque. After air-drying for 30 m nutes, coat. i ng.
the topeas! W 34 TRisFons. FETRLDIAY of Sireativhyas RY ‘&ﬁ‘ie o2 Gylindtical
h ubj ected the coated
mandi;é?tﬁtllcﬁ gE%gkgﬁgségatr@eg%&\gt g{an\?/sapor at 60C. The coated
article becane clear after 10 seconds and renai ned

cl or a east. pne, m.nute. Haze results from
@%&MM@M haze at 50

r wmt}ﬂtzl AN a8 61 BI QU d%ee alde@ drofisd ®0dtifih®fsiution of 5.88
Thi ckness of the topcoat was 3.2 mcrons. Formabilit

grampéf AHE7 cHA? eragnsvaf$SIE0ammbi%Y gemnsco N ighel ether. nhednigfure was
stirreé1 gtdrogr?]lttg&sgrlﬁt §Ye?ﬁ%ﬁ{30 gl,ta{nféo rf]‘ @Zyg °/£) 9@@&%}?&3& The

compdsifidn Qg et t@fstlﬂfor\mb abunsat moadamethtnpund ehehaged at a 100 °F for 3
stirring solutjon of 5.88 granms of A-187, 3.79 grans
weekgbefayenating aprdigatiotyr ans of PM gl ycol ether. The
m 1B oa BR 6y HoW &aflM fomﬁﬁluso d
0. LG35) At osfh koo or PRTHERER O] Bl Dalie L prime
1/4” thivhppesichibonatepiaquef Aftepaistiying tor 30uminhies,the a@atmgdms cured for 2

oG P50 Sy 90O o BHRGEP e o

articlé Rﬁﬁ@ﬁhﬂeﬂ %téf@’ﬁ ahRbbes Hve bbavd a9Rld htdahe cRaPifter 1086conds
primed 1/ hi ck pol ycar bonat e_pl aq1 After

and reaineft 9lpar9f0f @trleamonﬁ mis , Hegeegaiomesilifroms Tebpetgstiusing,CS-10F
whee{}d@rs.n g%t/?l,é%e Saugﬁaetvloguglo?lg etc{] £302 Eeagf?er%é rg's;o?l[tﬁ)gls aIi“hlckness of

coated
the topcoat was 3.2 microns. Formability of the coating was evaluated on a cylindrical

mandrel and no crack was observed at 4” radius.

[0186] Example 23: Comparative Example Anti-fog Coating Composition and Primer
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article to saturated water vapor at 60Q0C. The coated

article becane clear after 10 seconds and renmai ned
web@anifes at | east one mnute. Haze gai n r esuPCBUSI006011957

a Taber test using CS-10OF wheels were: 4.8% haze at 50

revol uti ons and 33% haze after 200 revol utions.

TH 18 hdsnuhercily appitbls SDE AFL 140 (S dreshnoginn Bind. i Ayaheim,

ng vas ey on yl i.ndrical rrandr el
c) G b RiEe CREIRY St SRR T S priRed Y e b By TRRE e
After €i8-drfiBEER %tmmategxtﬁﬁ'ﬁbeﬁméﬂﬁds-chﬁ& t@ﬂ@hblﬁl@ afD30eCs iTHe@Bating on
and Pri meré0187 A commercially avail abI e SDC AFl 140
the surfagsovaeenss pbdP Esand then submetaddp spturatgd watsr waper pe@f°by The
[
coate(f &rﬁﬁgg)%g&%ﬁg?le f%r Eg‘séc #?%?ﬁﬁ; I:eg% reél I:Iéar cﬁ‘ a?%SSt 1 mlriute Haze
gain réd‘mﬁs coat a ﬁ@aan/a@st asing @St OF whdetawareatd. ZD%)ﬁhzeEh 80 mlutmgs and
th f 20C and th bj e
1439t A eeb Rt Gt keS8 BDEC (HQToNE LA MaPRPTommabilty of
the co% WBs & Sidfiecidd @@1%%99%{&%1%@ cfa%ﬁWaQ 8HsV &Pt 148 than a 10”
east 1 mnute.” Haze gain results froma Taber test
radlusu5| ng CS-10OF wheel s were: 3.20% haze at 50 revol utions
and 14. 3% haze after 200 revolutions. Thickness of the
topcoat was 3.1 mcrons. Formability of the coating

vvg@l8@](@mﬁb@@mcoamwéﬂdmatﬁa!ablmﬂml and crack was
rved at less than a 10" radius. [0188] Exa

l e 24:
CH8h ¢ weriherable peimes Was prapaise byamizoye %P%%Mégeﬂ%énediyl),
alphapg}—g?-g Fnz%m"a g%gréfy I(1."’1 @u’ﬂ&h@lethyl) 4-hydroxyphenyl)-1-oxopropyl]-
omegaa 39[@(2—1{-861{23&(&%@@@25)& 1 -dixnéthPethly))-bhydrbxyiphenyl]-1-

oxoprogqggfg }f{%})hyl )t( gpf %cgﬁ(g)gy pl,,%?%\p%@éh)g}p )@ gf?a( ﬁ?)ﬂ’: (2H—benzotriazo( -2-
y1)-5-g%¥ ggg?%g%ﬁb%% %@ﬁﬁ%ﬂ&%ﬁ%] émegci(@i%%?XWb 55% by wt.

(oxy aned
(Tinuyial 1386, C1[b8 -Sp@slélz_)t—gb@mz:@]ls IGospayftich, Tarrytown, NY) into a commercially

o T L R e A

PR 1180 eThétekiltifh 88mpadiSorlRbPRAab s@for Tt nﬂzsm@\wc)rmaﬂnrgtappﬁcauon.
commercially available PRI 180 priner. Thus,

g[&¥R9] Fhisompasiion 3o wialielrseriraer Byloyy aWéméfto PFW ” thick
f
poveh T PRebE b bR EOPAELAL OB R Iy 6 opeo

of Ex@tﬁpléd’s IThedIha‘l\ladatmgMasedrﬁi’oﬁZ poursat 1307Cf [Hare goiatresuits fiom a
174" thick polycarbonate plaque. The .pringr air

Tabergipstaging 65 S W ﬁsﬂ? WSEF - @70 d135¢ gté&%&uagn%@&dﬁmaﬁer 200

revohﬁ-%p FEm{abillRr ftﬂé'h%latlﬁggftaé BELIVRS] G4 Bl iddPicalPmiREISndtho crack

Haze gain resul froma Taber” test using
was ogsrvédrat\ifieadiss.wer e: 2. 0% haze at 50 revol uti ons and

119 ft O | ut lidt

ool g e ooy a5 5B B A R el QU B AR ppether-0-
Metei€ 'Bifekcodfisg @&%ﬁ’ft\éﬁéiw alihedlon' faithrd Snd ERER After™0® hours exposure to

weat herabrlity of the coating was eval uated by both

ultraviglet 1ighd infeeth ﬁeqelmd sfeathyries testers nidiedddy ivas apisenfigd under the
condiflBRS2 AR LY B, 810 T AR B Lo AR AN ESAEAPRTUE rhe

ravi o acce
Weath&sO-M&er Wh)sao@cht'e&\&&oﬁﬁﬁeg ot RSTMNIESE1.t h e

[0192] Example 25: Coating and Weatherable Primer
[0193] 3.0 grams of Tinuvin1130 was added to 150 grams of PR1180. The resulting

composition was left to stir for four hours before coating application. This composition was
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condition of 8 hours WV cycle at 70 OC and 4 hours
condensation cycle at 50 0C. The Wat her-O Meter was
W@p@ral4sos accordi ng to ASTM 155-1. [0192] ExanptBUH06/011957
Coating and Weat herable Priner [0193] 3.0 grans of
Ti nuvinl | 30 was added to 150 grans of PRI 180. The
applied @s alptimey by Sloposiating i wb/¢” tack pqlmcasbcvrratef requeo urhetpsimes was air

. ef ore cQating a li at i Thi, s -conpgsi;t Lon .
aried {5 08 B SR FarE I SRR b oplh B SPARRGE 7, TR fngb copfipg s
cured B S HAN3OEC pl aque. The primer was air dried for one

hour before an agpl ication of a topcoat of exanple

THY9¢] Hare gaintesnis fam aclpbsttepiorsing Gl P vdeelsyrpe, 2. 7% haze at
s0 e RAL T2 L S5b 5 A0 FTEREI Py vt

on a c§ZRdrivarmandrtleand2(d0crackwodsudbisenvsd atimadinsl i ty of the

cPEDRT Tue SenGemptiy oF e ofing s SplyEEa Y Hh QUV ard Weather-O-
Meter Va@E '&S%tﬁ%eddeﬁﬁf t How DheCiBRHAiRGe !ﬁﬁcr@éﬁ@h&ﬁtaﬁgr iDO RRkdexposure to

at her-Owveter. The coating doesn't show
ultravuxlm dightim togh acumbraaedjwcatherklgumtcﬂs ahe QU 0@s hpenated under the

ex aV| lo [ ot h.accel er
condi Gttt nbiutelf Y s o PRi B A SEERIERPTR, e
Weatlfep UMt &Ry fafop@rafuicso é%QiSETMtlSZQ 0C and 4 hour s
condensation cycle at 50 0C. The Wat her-O Meter was
operated according to ASTM 155-1. [0196] Exanpl e 26:

2 0YeRP 8 B0 R0e Collrdha flniid GINLRRIERLO197]

rans: of D Wel e aed drop Se 170 a

s[(blr9r7 06.49hts bDDI WﬁteB were @i’dﬂ«ﬁﬂrapﬁmd&tﬂ:&?snnﬁig @ hgicand 52.7
G-20, and 147 grams of i sopropanol Xt ure was

sramsy A S5 680 Bi9Bih o 0y HELIAL S B GReroPES g Etgepgps sired
at roofl] tléﬁ@leraﬁfr@ g{fel‘ﬁfk‘ﬁt Os I\%aﬁ{s %@l\@%ly@ol%%éﬂtah@ 0. S‘BfgrErﬁs 5f7 a sotftion of

t percent gl ycol her, were added
PA-std@pmghtup@rcem/am HMfgﬂycpbethcn, wefaaddad EU@cqmmf’atlomas left to stir

t t th dit 0198
for anr g BB TGS AG O OB TR RS o p- coat i ng to
a [OISP Thiseddatiag ¢ Ms‘iﬁtﬂf\ﬂé&@e{pﬁhéd By @fp-cbatih@te a Wiylddrlens at a

air-dry |n<I:1 for 30 m nutes e coating conposition was
withdeayrad daté of [2ipsou rAsﬁeatalrﬂzmgf@r&OpmwQ&et cem@opomn%twn was

s Bt D578 35 SR o L By BPAE 3. ions. «

Bayer @shlsdr a2 80, Heinaxcellent beell vend aBrawen %sﬁstatﬁoed Sbinedifthet lemsgs were

ottl f BPlI t t t I 10
tintediputioge DHIEAS BT PP BHoR POLFBAEN PouR Erapg with DI
watergigato%héﬁ [ {d $4of:. B2 chbiEE LR \JVQS ﬁrﬁﬁerg\ﬁﬁh% ﬁéélltéﬂt éo@ﬂloﬁ%r 30
m n The coated article was renoved fromthe
minutes.nThs cdattd aticlands trémoﬂ'adg’mm thectivg wolutiom ed the lightiganseuttance is

usi.ng. a rdner d,Pl us hazenet er
meas\igt itz KK GRRAT S o 0 L EOORRT AT SR e aTHede had around
11% i@k @hsoif@nveat herability of the coatings was

eval uated by the QUV nethod B descrijbed in the

shet9ql |HmW®ﬂlerabh1etymf the qoatings Eeeaviehgtedriviibe Qath asthod B

descrlfb%ld |1rl1J e s%cfegf catlog tl-?lg 3n-tinted coating showed adhesion failure after 96 hours

-

exposure. The tinted coating showed no adhesion failure or crack after 120 hours exposure.
For the test method B, the QUV unit is set for repeating cycles of 4 hours UV-B exposure
(0.8 W/m?/nm) with a panel temperature of 48 °C and 4 hours of condensation with a panel

temperature of 50 °C.
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exposure. The tinted coating showed no adhesi on
failure or crack after 120 hours exposure. For the

wao e®y/1msdhod B, the QUV unit is set for repeatP@mUS2006/011957
cycles of 4 hours UV-B exposure (0.8 WnR2/nm with a
panel tenperature of 48 OC and 4 hours of condensation

\/\IQZQ%M@Z@M Goating Having ;2 Bhveked IspgyanptieeniNylon/CR-39
Lense;n nt abl e Coati ng Having a Bl ocked Isocvanat e

——onNyl on/ CR- 39 Lenses [0201] 5.93 grans of DI water

mmlpsc@ecgrﬁﬁ@@ﬂmswaﬁe@waresddded trngwielto hlsﬁﬁ*nfgf sohikiod of 11.9
grans of GF2Q, and 32.5 grans of

grams; csf épﬂ %dé& gramﬁ @f QF%Ptﬁmé ResS1ats of sgprrapan)o r”ﬁhe mixture was

I
sined SRR, 195 0 I e oot ot
3175 Ayfan@A: 13 7grarhd ofie sgihtiorpell RA457, 1hweightbercait irePMeglycolether, were
added) 4E CPBRATISO AT Fitk @ UARE ap *0fiLoBTADET BRI 7Pt o

msurerﬁlfgdn@. [0202] This coating conposition was applied by
di p-coating to a Nylon lens at a wthdrawal rate of 12

i PrA02AThisrcoaling @qus'giomovasa@pmdqbu &ip;contieg Woalyley lens at a
. itj 1
witaGPARAE PSS S F5 5 Ao g EBYHF vos

cured orBal&frs AUINEC t@fpr&na@a o6 Eillheavingtaakicknes bf shvuagioanicrons, a
resi stance, and_around 10% Il i ght transm ttance after

Bayersmmheh of 2.3b4 exgelient sleelorend AeRsign Eeigiee prdenndel 47h light

T

weathprabilag uf theicbatidps vsqsmia]hhtedlb'ym BodtiodoB in hx@otdant@d'ithmlmb
non-tinted oatlnssh adhesi.on failure. and

proceqiyrs i {bgrspeifaagnn GO LR el R BR ik PRLAES NGNS,

adhes{dAGa Y aHA back %ftéreiZObeﬁlrg f?@ﬁiré N@of Wel 185t n@thdl BOME UV unit is
UV- B exposure wWith a panel terrperature

cet fopfepaBing cankts 45 hbiws LY. Foomdent £0.8 5 o) with apencl temperature

ure of [ 0203 n Qpposi tion
o 48 £ R P H R R o son HRLE ey o2 el o 50
I @0@38%@5 MWatihgl e Spdsiticat @aiﬁlsol@plhﬁﬂfby Afp-eatiaf ko sh ekl CR-39
for 30 mnutes, the coating conpagsition was_cured for

lens apa ﬁ@@d@awa@il ratg o112 ripr d\ieparAlruing & 0 mimuieg, s goaiing composition
was c&&g A e?%t f‘?‘a@ttog &idd zl%tﬂg(f filrf hgﬁﬁgﬁ LIRS ope{bogt 3.8

ste asi on resistance
microas,eLBalet 68mbergdftl. 93, amlﬂlenﬁm woal dteasi@Oresistanté, and agund 16%

o Rl Bt e o Y SR st by

QUV%P&QH&J B %Eéc%ﬁiangé’mh%e ﬁrﬁ@ecﬁﬁé‘ﬁﬁﬁe gredimanon. | Ebt@ﬂ)f the tinted and
coati ngs showed no adhesion failure after 72 hours

non-tqugiammgs siowed he adkssionfeilire afts; 72 hmn@xpoauﬂet Fag thetest method
t | f 4
5, o B0 RPN RS SR S P T 0 BUERRUCR Rl e

panel §ENFQAGAS bIUB @ ikl AhGBHET cdremtiah Wit AfanbleRGeral?2 6830 °C.
Exanpl e 28: Tintable Coating Having a Bl ocked

| socvanate and Tinting on Nylon Lenses
[0204] Example 28: Tintable Coating Having a Blocked Isocyanate and Tinting on

Nylon Lenses
[0205] 26.4 grams of DI water were added dropwise to a stirring solution of 52.7

grams of A-187, 68.0 grams of GF20, and 73.5 grams of isopropanol. The mixture was
stirred at room temperature overnight. 157 grams of PM glycol ether, 11.8 grams of BL
3175A, and 0.53 grams of a solution of PA-57, 10 weight percent in PM glycol ether, were
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[0205] 26.4 grans of DI water were added dropw se to a

stirring solution of 52.7 grans of A-187, 68.0 grans
WorodERB)8 and 73.5 grans of isopropanol. The nPXI/USE06/011957

was stirred at roomtenperature overnight. 157 grans
of PMglycol ether, 11.8 grans of BL 3175A, and 0.53

addedg rTmompoatlngas lefirto stir fonan additional@p ghinutse pferrihe pdditon to
1nsuregr{n¥c? et her, wereadded. The conposition was left to
%or an additional 20 minutes after the addition

t 9020636 Thi daamgﬁ@mﬁd&ﬁ%]wampph@m@t dipgoatmpnsd Wilon Bt a

plied gzdlpcoatln lon lens at a w thdrawal

withdRbragt Of PP Adet air- g 3 AR, tb@C?ﬁtwa@@@pOflﬁen was
cured g‘?ﬁ% 1:16(}193 SOBOE fpﬁ’{)‘vm&%acf ol Bin hﬁ 1n§ aRkSe f@BE&’Jot%t g@ ZIBfErons, a

a cured aving a t ness o
Bayermuattenef 2.48 Bayeltenh siatlevoad hbidsisf resestaek) andtaretreel 2%\bgiht

s e er A0 HARES GO ReE A g Proreatieof FARRRIaAs ke
weathERGi1RY 6£ 8 léb@tlﬂgs v@é%ﬂﬂh@te@ %W mRd® ikdcbidacOwith e

coatings was eval uat ed by nmet hod B i n accordance
procedure fin thespgaiBessivnr Bottnof the tinisd end newtintsd cogutgs sbewedveo

achesioh ite S0 f40R b 2o B 0B 40T S8 pRALE A QUV it

set foi Rpéatiglchelds Bf 4 hbgrs QW BUgkipbsurs ((S@W/Elﬁfmm)apﬁlah pmgel temperature

cles of 4 hours UV-B exposure (S’EQ with a
of 48 péﬁé¢4ﬂléﬁf§é}f§9meé‘5%¥0nﬂ8“@aﬁ¥fl Eﬁnﬁtﬁ’tﬂt‘ére SBofrdensat i on

with a panel tenperature of 50 0C. [0207] Exanple 29:
Ti ntabl e Coati ng Having a Bl ocked |Isocyanate on Nyl on
| €0207] B2EB]H1eZB0 Tintabsts Cohtiny Huwihg n Blerked dshdgahathy apiiykoa lens

t ti [ ti f 1 f A-187,.272
o ST 360 e S G G afaetipRg I ¢ sfrbinopfiof ag2ry
gramé'%P(A YRE MBSyrsihk bf G@Z@tanﬂel@ ?W%’lﬁopﬁﬁéﬁ I Tt mixture was

rarrs of BL 3175A and rans of a sol ution of
Sirre A 157 {g0poreiughov e grammo@m%ét gnélr2. 1 gmeans of a solution

of PAag'g ﬁgl%%gﬁ pEH: L}{'ﬁg §Py§$? l ef t reta 8&@ : ’[(;Irl]g ?Jmpl?cgltlon was left to stir
for aﬂu@ait{b@lal 1O RtesTHHes tHze@bitide t@ ﬁﬁﬁﬁ&hixmgl was applied by

coating to a Nylon lens at a w_.t hdrawal
i ;5820%%% cogfing aqnypwgthrbwass@pﬁp%hy ép-cqafae é‘b%ﬁt.‘/f@ lens'é o
withd‘fmgaéto#‘ Iﬁ?? rﬁlfﬁ.s A G c{:ﬁfng?fo% s ﬁé%o%gé QnidMoH8vas

a cure aving a kness abou m crons,
cureddoBayeurs atihietC af prdvida a carcdeilindmtving sethickwesslof abowt gl bmicrons, a

Bayetigues of 0130 A lIF SO Bl ADe iR AR P S 2 et
transratt AP ﬁté@O nfi B%n‘fﬁ@‘hh%c@ﬁiahbé YitRhe in@(:é%l@ﬁi éﬂlﬂ&rﬁﬁﬂé% The

eval uated by QU nEthod B in accordance with
weatherabikityof ¢hd qvatihgs wmafua@dthythVBoethO(bB in Iaecqrdance oviduibe

dinted h
proccfffki i erifegterh ot CL RO BARGH Rid QalibrufiSd g
adhediQLraé 4hai oEadkSaf&ﬁIZ(f Béurk @}ﬁﬁ)@ﬁﬂen QF cﬁr)tﬁé ®st 0éthdd BQtlfeEQUV unit is

UV- B exposure (O 8 Wn2/nm w apel tenperatur
set fopfepeating eystps AT Hdops BY-B mﬁ@a{91gow/ IW/ ) &’“Bzi‘ri@ﬂel tempefature

of 48t°%ﬁrﬁ fotogon{igrgﬁ i@ﬁﬂ%ﬁaaﬁé%ﬁl%&a@% of-@dﬁ(f’!bl e

I'ng V|n ocvanal

[0210] Example 30: Tintable Coating Having a Blocked Isocyanate -
Nylon/Trivex/ADC/MR® 8 Lens

[0211] 87.0 grams of DI water were added dropwise to a stirring solution of 52.7
grams of A-187, 68.0 grams of GF20, and 87.0 grams of PM glycol ether. The mixture was
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Nyl on/ Tri vex/ ADC/ MR(r) 8 Lens [021 1] 87.0 grans of DI
wat er were added dropwi se to a stirring solution of

wG2007/1g18e8s of A- 187, 68.0 grams of G20, and BF1/0S2006/011957
grans of PM gl ycol ether. The m'xture wasst i rred at

room tenperature overni g granms of PM gl ycol
stirredet mem tempegatyrenysraght 7 @Jgrens oaPM Pyes ethenrid -Sograms of BL

SQ I b t
317 SAé taﬁ S%k%és gﬁ% go utn%th efvisé% gl?’ols \Fvglgﬁ%earééﬁﬁt E{[\ft’lgll[ %%’Jl ether, were
addedf Qhe ampdsdu@n @aalefi20 stit foube addifibge 20 heina@s hftiérahe adition to

insure mxing. [0212] This coating conposition was
msureamggmged by dip-coating to a Nylon I ens at a w t hdrawal

I t
(2P Ik Soh @D ccipcRlicAas SpHA At GhrcdRifl &4 eign L8 oo
withdjamal ratteofal cipned Aﬂet anr-ldayungl fpra0tnuinoten,gbs cam‘tmg hroulpoﬁtian was
crons, EXC

cured r%lgqua%ata]égagfttgl%%w 8‘%551 glmgla&l&g, ‘ﬂn@ ess o ut g\q microns, a

Bayertrﬁlﬁ{E%fbe 1.8 (é%célfetn@ Etee?lQVdBI ﬁbltahlﬁh rdMktdrde %ﬁ%&ﬁﬂ%%\dlgﬁt
t he procedure of Exanple 26. Tevveatherablllty of the

transrmttanqemgsr %mnevaﬂmmm@@cwar(gg\mﬁ?ﬂlh otpedyrg of Exemplerde The
t
ot SEE R i by BEBESY RERIFR 1o Bl 06 e

procedit inHhe s 1@‘&&1@1:‘1}( B@ﬂt &ffthd Bfteb @lid BoeKipRE b&tingsGhowétEno
test net B unit is set for reptgl

adhesiopdpiige gnd @.raﬁl'é aﬁ@r IRus,gypetire (@ the (Rehipp =) By e QY unit is
B i b e e

of 48 '@ andé haim$ loif tyndehsdtion withed panghtewpsratirs of 80 8Cuat ed by
od A.in_acco nce.with t rocedqure.in t .
SO A eB et Ob e AR T s S O o7 L ethod A n

accor(%)l@& WRAShS PRVEHAIrS H RE BRiMAtbRI BUtheofanehitka@eid Adr-Bhted coatings
hours exposure. For the test nethod A the

QUV
showemhld adbssige faifuoe andgracit afteg 169 bpers expostyren oE@rsth@JtﬂSAmethod A, the

o TP St S ANy N5 A g oo

condeﬁ@ameamtﬂ @ﬁaﬂb@‘c‘e esAuRfEIs5€d. by di p-coati ng to a

Tri vex | ens (obtai ned under brand nane %y TM
f .{@%49/ ifRtinp eQTaRoSItTs WesAle, anphipd b A %eatlag t%a rivex™ lens
iy

withdedwal e 612 pnpr Ma‘d @iralrging dor 30 mmutay the goatirtghionkpveion was
crons,. a Bay

cured dorsB PRt 2] BT B B GBS Pt Res f gy fmicrons,

Bay! e@ﬂhﬂiﬂe‘r ghb olr é&%mﬂtfsﬁéepﬁoﬁf ﬁlﬁﬁs@l@réﬂsfhnbé bl BEbuhf 20% light
accordance Wwth the procedure in Exanple 26. The

transmigtanéreatten B0 iniy tinfing freacsoniahergwitivels peoedduen indExgppip. The
d
weat A ol RS S tib BR AR AR gl v

proce@@dtih AESspSEaBRhn B A b £ e itddnk Wod-tRiRell @@ﬁﬁg@ sihf)t»ve{i no
160 hours exposure. For the test nethod A

adhesigy failpes andcrackafies fetrquagexppsies Kor the ‘l‘?ﬁl}?%th‘kﬂ/AAthe QUYV unit is
set fogvI Fe?)%ig{gpca/ﬁgf %tf é\:}‘rlplgg{rsm A o%gx%c(g é.s‘W%z/ﬁlﬁ? D2 AL Bt
condensation with a panel temperature of 55 °C.

[0215] This coating composition was also applied by dip-coating to a ADC lens (CR-
39) at a withdrawal rate of 12 ipm. After air-drying for 30 minutes, the coating composition
was cured for 2 hours at 112 °C to provide a cured film having a thickness of about 5.2

microns, a Bayer number of 2.02, excellent steel wool abrasion resistance, and around 29%

-54-



[0215] This coating conposition was al so applied by
di p-coating to a ADC lens (CR 39) at a w thdrawal
WO 2002/106808.2 i pm After air-drying for 30 m nutBGT/US1966/011957
coating conposition was cured for 2 hours at 112 Cto
provide a cured filmhaving a thickness of about 5.2
light trahsmidtasce afteBA() exin tintibg m aco@ad®, witk thelprecedustie &xampts 26. The

abr.asi on. resi st ance, 99 ht tra mtt n
weathGgpBRY lnf SopieRpan v e lho R fethi A e AR B8
procedufe EXBEBYRifARtiod NBoteFteli@bd hid Yortfintel BofRdat bﬁtﬁﬁed\/iﬂ)s

eval uat ed by nmet hod A in accordance with the

adhesipn éaibeieipiectaek alins 16p bewsicspasion . Faghp tast methed i, theQUahenit is

e DL GEAARRET 5 SIS, LR b e,

condehdadofdithiipanel tsmpefanfroof §2@at i ng cycl es of 4 hours
Uv- A exg}gsure (0.8 Wn2/nnm) _and 4 hours

clRdehdhisicarmng ©ORPLsIgRYas taksﬁ[ﬁ‘éplé‘?dd%dlﬁfcoﬁ%n&)@ a VB §jlens at
: I |
o with R ERPRE FipEe TRRY b AR R AR, e Pt compgsiton was
cured ﬂa”t 21 honnes 21t 2°Cab prakige agured fili Baving atldskneshef doat 5. ﬁg microns,

oot 2o S SR, S SRS TSR

tmtlngelﬁ%%dr@éﬂce%lﬁ?dhe WRREIABIREkATpIees! ThaRc@theribilitibd tli%d:oatmgs
ght transmttance after 30 min tintin

was ewémmamvmwhélm@@awmt@pamﬂ@re%%hemﬁ’émﬁcatlon The
bilit fath
e I I R X

tinted %Bﬁﬁigfdhﬁx%cﬂ adhesibndail@s aftbmt 12thouepdxipogirs.h Goe ther’test method A, the
adhesion failure and crack after 160 hours

QUV wi ist Sehfos acncating aplasiid depuesdi¥ of 6HPISHIS (19r8ew t 9@1%4 hours of
i met hod A, the QU unit is
condeﬁé)'ﬂtle1 ﬁgﬁﬁ% alee %fat&rngggfé4 hours UV- A exposure (0.8
W n2/ nm and 4 hours of condensation with a panel
t ) Ti nt abl e
Cg@ﬂn i 3 :’-‘o gr ams

;ozE?'s Wbegralﬁ@apnﬁ%feg w@feomw ﬁrdp%l@ t%tal s'hhhﬂyso‘hﬁidﬂtdf% 2
63.2 grans of A- 61.2 granms of G20, and 87.0

gramsofahvd Sbf61m\/g1@nymﬁf@0hmd 87Tt gramisaf &M gluas] efhery Thg mixture was

s O SRS S PSR A0 P il ot

3175 £8,Qind 0. 60gr@ins Bfa 531ut1&190i7\BA€ﬂ’7§ 1peeiptinpercent FﬂM’M gl@zoél ether were
et her, were added. The conposition was, left to

addeck cRhesmaauion BHAISLD S FuTedodtioasl AnaimirgiARFpHe idition o

m xi ng. [0219] This coating conmposition was
msuréalgf#ﬁ%d by dip-coating to a Nylon I ens at a w thdrawal
r §028 99 fThisZcdating cdkﬁp(mltuﬁi wasthppiied)by dip -@Rting tud Nsllontlhm at a

WithIER P o & ed A1 EVHGOLd Rirekise 08 cor Tiasiosion as
cured'f% ; aﬁ&ﬁs af1 BAYEl RREH cﬁlfed%ilﬂﬂhav icRAbss D @Bdut Wolhicrons, a

st on resistance, and around 23% | i ght
Bayert mamtsmiof 2 4 cexcallens stegbwoslrabrasieni rngstmea@mémft%?’%mght

eansre ol St e i G R Bt RE RO ST A attli e

weathetdbilith B the coatings was evaluated by QUV method B in accordance with the

procedure in the specification. Both of the tinted and non-tinted coatings showed no
adhesion failure and crack after 120 hours exposure. For the test method B, the QUV unit is
set for repeating cycles of 4 hours UV-B exposure (0.8 W/m */nm) with a panel temperature

of 48 °C and 4 hours of condensation with a panel temperature of 50 °C.
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procedure in the specification. Both of the tinted and

non-tinted coati ngs showed no adhesion failure and
wee@ch14bs er 120 hours exposure. For the test PEL/HSTHOB)I11957

the QUV unit is set for repeating cycles of 4 hours

UV-B exposure (0.8 WnR2/nm with a panel tenperature

of 48 C and 4 hours of condensation with a panel

@%SLM nga%lg% égagt(:ﬂ% g; @%ltﬁongggvmé Qb%:lcgd Eg@g@ﬁg

8{0201PRADRr&hs 8 DIVRhiR: weRS dadl d@@wﬁe&@‘aﬂsﬁmﬂg@omtlon of 73.7

stlrrlng solution of 13. of A-187, 47.
gramsif AGESh 47dngramrs of G&ﬁﬁn@d&rﬁma@% BM ghyrekethery 3%6 mixture was

i g
s ISR R, SRR S st
3175 /8raddd 0.60Crgmanta sncﬁluﬂorsmﬂ RA-5Gn1 ©Weight petcent th A glficol ether, were

percent in.PMglycol ether, r.e ed. The .
addedy ghg cerPPBHoRaas [rip e adfipnd 405t gy hodition o
insurdThixitiges after the addition to insure mxing. [0222]

Thi s coating conposition was lied by dip-coating to

a [OMZb Ahiseostiag cqnmsttmvmpph@{) lay dip- CDatnilgm a Myloadens at a

s YR ARt 0500 SO o
cured lf@m Réhr@at N2C0WSEole 2borel fm hatiing laGhigkneéds Bay®sut 5.7 microns, a
unber of 2.28, excellent steel wool abrasion

Bayerrr@tm@r ahe:88, axeellent sigplavad waﬁlgntreqlﬁtmmdtaa%@ L7 bght
transnégcaﬁ@erhﬂte gé H?J% tlh%e%{ﬁh CCaI IQ]?L% VWtﬁ @1 &)E&eﬁﬁﬁ%?@%ﬁ féf26 The

Ity o e coatl ngs
weathetabililjabéﬂhe leyatidd westevaidated by IEY anedlanice imedcordanee w1th the
procedure | t he ificati Bot h of, the tinted, and
procefign it {1eee | ReAPn LB I A AR A ROt TR degMns AN o

adhesﬁ)%atﬁﬁm@fah& brat R ARBOMOShRIPOPHERe. FRF tﬂehcgst tn@e‘iﬁod‘Bt e DB/ unit is

unit 1s set for repeatlng C C es of hour s
set fotMpBatm;gmsl@s of ¢ o@s WV exppswie (i3 V. r‘mn) wéhrp ®engl jeraperature

0 s of..condensat i on a~pane

of 48 éﬁﬂg 431(08 df(_‘)’f’n%sﬁen ‘t”é%gjmﬁeé“%%?’i% ¥a Iggl Pot y of the
C p@i A3 dheWanthRtHite vl tHeadoain v AddborevhhactdAyi (DIUV method Ain
accordance with the procedure in the sp eC|f|cat

accordgsich vaih thepracedire i BIREPFARCAPAL BQtfb%féhﬁ: Hefed and R%tlﬂtﬁd coatings

show%fjll?oe ?(Hl%gxto Lﬁlé ?%cfl%q%l\g Ql?(ﬁ'kl 6%&{] & Qslugé)g gﬁr @é R&® Hlethod A, the

QUVnafieasdt figh repeitiag codledlofbhouss UV-A exppsusel (8 #0nB/nm) and 4 hours of

Wn2/nn) and 4 hours of condensation with a pane
Condqnéﬁﬁ%‘r"&lltlhﬂﬁal%ﬂ‘l q;gpe@:@ure{qﬁ% ]% Thi s coating conposition
Byl-Yeutiol o 9™ lons at
SR THARANLE oot GRS Ko Pa By B SHIb M o TEREX™ ens o
a wumﬁ)amlna:twa? 12tipre. cAvfier amgdlxymgfosB@ momitesa thecagribe c@npczsltlon was

vi de ured.film havin
curcd i Bl ol B2 5o sthrBtee ol BHURS ipope Pioiari oug. 06 microns,
a Bayér ﬁumﬁéifcﬁ“b' 2RkcsHleBBltedMRo] Mhsoh ARistEE, Sha AERind 3M6ds light
around 3. 696I|ght transmttance after 30 mntintin

transthiftanecefia 3R ceininting imeaccprdsaeaiyith therprm@ﬁﬁ i@ Bxgmpiggb. The
t
et b 8 B DN BN M

proceﬁm%c‘mftlh&@kcl@iﬂatuﬁotBbthfof tH&elrited}irﬂdloartmtabtrtratmgd g@nbwed no

coatings showed
adhesion falluge and crack after 160 hours exposure. For the test method A, the QUV unit is

set for repeating cycles of 4 hours UV-A exposure (0.8 W/m %/nm) and 4 hours of

condensation with a panel temperature of 55 °C.

-56-



adhesion failure and crack after 160 hours exposure.
For the test nmethod A, the QUV unit is set for

WO epaatdsng) cycl es of 4 hours UV-A exposure (0.BCT/US2006/011957
Wn2/ nm and 4 hours of condensation with a panel
tenperature of 55 0C [0225] This coating conposition
WER228) This ap@ﬁngsmnthMOp Wasatspmgph@i yndipfocatingio atARRC lens at a

. rate f 12 m er. air

withaifi B8 o, Cafien 4 bk 6 e infled 6 ¥t 5pOilicn wes

cured & 2HoRr G102 pCay Ipé&u@e £euired fifrh haviia vitigkiesé bf £060e5.35 @icrons,
about 5.15 mcrons, a Bayer nunber of 1.83, excellent

a Bayermsaibeneb!  Shaelicn steelsyasl ghweaion seristancs and arquad §7ghlight
wnsr RSN 115 ARSI Pl BBER! FRARSN, oo
weath&@bilﬂmq&thmmatﬁi\ga lwas eedludiyd BIJQURE htettbdA\ imaceoriancawitk the

th the procedure in icatio Both o
procedics felle SPAFIHODT BOUPABRirg Egn hOmEBeR 5o gt shomed o

adhes1oﬁ'f£1ﬂfr§ a graEIE é‘ﬁé& ﬁbth%ﬁrs ?o T FOP%@Q«%‘H BRthddok, thd©UV unit is
test met A unit I's set for repeati ng

set fomypeta@sg @&clds hﬁ)@h@lrsﬂﬁVAAeexpowc €0.3 OV/sn*iwmpaind rfy heamnsio

rs o ond sat panel tenperature of 55
Condeﬁi‘? OPﬁ‘ﬁé’Eﬁ l?rﬁﬁfl%gngom tion was al so applied
b 206P Tﬁg%aﬁt@g écﬁnlﬁ)s{‘fﬁhrv)asgaldo%hal bydipiddati@ed MRED € lens at
12°ipm After air-dr for 30 mnutes,  the
a Wlthdwa*tal Frjc ebhapipsi-t iAdier Msﬂ%ﬁlﬂg &er %ﬂlr@tqsoﬂw soatingiopmpositign was
[ OV, I t
cured FrEXhEs & £ cFito pro B g 1B ATARIR s B iths 455 djrons,

excellafitGesdtl wddPabragiti rebismnss]iahd amlﬁd aB YodighB Gamdnmitthhcetaifter)30 min
accordance with the pr ocedure Exanpl e 26. .The

tintingy@cAcRR AR lethsmr@q?éur@daﬁxwg s aysathestbiigy O&R? coatings
was e@ﬁﬁeﬁgfl m fif dd@ 0 Socbtdalicd Wh RIcQREMLR 1h'%hé ﬁfemﬁca’uon The

specl he non-tinted coating showed
non—tlatbld@oamng dhaisled me adhebiar ﬁdkreamﬂeraCK@ﬁemﬂ)r@ueS(@@awe The

T A N
QUV %ﬁft 15 £k fdr@@&@hh@ By ¥ feShdRs BVhRWKSoddde @. 83%}7@1%/%&@ 208 4&ours of

/'nrn) and 4 hours of caondensation wth a panel
condmmmtmapmwﬂte@@me[@éﬁ? Exanpl e 33:
Primer/ Tintable Coating [0228] The coati ng conposition
of Exanple 30 was applied by dip-coating at a
WI[(DiB’.Yﬂ Bmamplesd3e Poiinet/Tintpiie (oadndR-1 135 pri med

P SRR he cpyime capmosiiam ol B TRy J0or-SuD e By L copfas o a
w1thd?29@§1[r 9 of ?%Efri’lzg)t é ?F IMEE ﬁﬂ{eﬁg)o EgQ‘érb%n&@ s, @Blcﬂ Ja&:?as %} b&ated at

provi m ha I ng ayer nunber of 2.
w1thdeauwé Ir:ite of 5 siree A fiep eir-daying $orG0 mimsiest the cmtlrummpaunm was cured

o2 BB RO LR SuBL s R BS Al ecaten s

wool ‘éﬁ%&lbﬁ r@Ritdrck Yan@farduia @%tligﬁﬂﬁaﬁ@ﬁﬁttﬁié@ laftait FEmBYtikAA¢ in
hod B in accordance with the procedure in the

accoréfp@c ifithcthe prasedura én Beermpla2éd Télé atcpthgrabHB el thepratingsivas

f Q. h
el 3,8 OB P TR0 Toon
tintedevoRaBIsiwddadhédien faglaic dfet NDOh&)rs bhgos@dy Theitinted coating showed

no adhesion failure or crack after 120 hours exposure. For the test method B, the QUV unit

is set for repeating cycles of 4 hours UV-B exposure (0.8 W/m?/mm) with a panel temperature
of 48 °C and 4 hours of condensation with a panel temperature of 50 °C.
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is set for repeating cycles of 4 hours UV-B exposure

(0.8 Wn2/nm with a panel tenperature of 48 C and 4
whowra14368 condensati on with a panel tenperat ureCDUSH06/011957

0C.[0229] The weatherability of the coatings was al so

eval uated by QUV nethod A in accordance with the

pf@28tThe wieatheﬂabilis;]o eftthe icoatinge mas Blsp thflatB‘ﬂ] by QU adetlmlﬂdA in

sccord3ige pi B Eopr oSS S S et BB aite e ihfhefriyed coatings
showeHo HRIhEdibh Filiute alrﬁl o’i@ak 4iRF 16GRARE bﬂﬂ)sﬁﬁéd 1@& tRé tedt MOMOE A, the
UV- A exggsure (0.8 Wn2/nm and 4 hours

QUV ywih bt B reneatig eyciespdAdioursdipeh stpasuredp. %W/m@ﬁmp e fours of

34 P. | Crossl i nki ng
condeﬁsgaziﬁﬁl thn% %atr)’le{e{e@aﬁa%é nga‘i 6.0 granms of BI 7986 was
added to 400 grans of the prinmer PR 1 135. The

resultlng corrp05|t|on was |left to stir for
= "'= Aa!_‘.--‘ang‘ '.La.‘..." A'-'.. .:L".‘:

p Oﬁ‘? %Qo?ﬁ 8@% bd@edNo U0 BRI of RE gnﬁlfer ’P'R' 1@@5t The

a pol car onate e he prinmer “'was air dried f
resultimg moim@bm‘nen was hqﬁptbmtqur one bbureat camn tefm@eca:tmpo Sihig ctmnpmsltlon
0Si tion . was

was agp S & PEgHe Y CRBACANg BLE WARI LG RTS it If SRot}Shoppte lens.

The pﬁ‘frfe?{'zva@hﬁ deled kRSB 0f 8 b%@)r%ﬁ HhifcatibhI6f 4 bdbdihg €8@pbdifion of
onposi tion was cured for 2 hours at 112 Cto provide

Examaleciﬁ)r ddhefBixampiradd erpting Bayesitiumtyes anplied by 4ip-eoadiag bt
t
w1thdfa], eﬁgartﬁmgf 21 br{ gpal‘é%%)ll’f’%i%?gg irrlnﬁlgcgsl ﬁﬁegf(i:'lghg rcé%tﬁlg’ cloh%ta%]ltlon was

cured 62 REAE @thIZE"COtfo prdaph eurEG ﬁhﬁhﬁvﬂ@atB@Eﬁbmﬂlbér)of af24t kecellent
coati ngs was eval uat ed QUV._ et hod cor dance ,
steel yipeltabraiongpoeiarngr €14 410 . gﬁ’eléﬁhit Frélaﬁtmlaﬁnc T 3Q AR Hplleg in

accor®RRE KRG tﬁ@fﬁgfgé’%@m g%k i£ 36! lﬂl til}glrabllﬂ%a oP@Hc8atings was

exposur e ating s no adhesi on
evalu:ited by Q&N methoaldk iraddcerdad &Owttlo ﬂreq)reoqiomnehe $pecifichtéon. The non-

i T b ki SR g s
no adﬂéﬁﬁf Faf18FRR Rk e PT20AButs 3dsdteN (Fd)‘i $heObstGRABRNB atht YUV unit

a panel tenperature of 50 C. 9‘} @cg{] The
is set ﬁgacmhag pj/qleps);ofdlf hqumUUoﬁter@grq,@ ng)) AVithes papehipmperature

t.ho d cor da W in the
of 48 S aiT oDt € oRasd bR AR E pitel b BanfeRiR0L S
C Qad 320 The ShratMRehbility ad HQSdoaﬂngsavdswlﬁ @amateﬂa@lQTthrﬁethod Ain
160 hqurs exposure. For the test nethod A

th / .
accordggice with theprocggurg gb@gtsp@pgﬂga}l@pegog} of4hchgﬁtleg U?,ng%%nted coatings
WP 0

show e RpAiteBio I WIELAR o 166 SR R0 Rur SOERE RS Bithod A, the

QUV Rnitrieset Ifm\zremtlag Sydesof 4koungUNgArexpdsune €bs &/@batm)ragd 4 hours of

2. rans of Bl 7986 was added to 400 grans of
Cond%"ﬁ%tmﬁ'r"i‘"#% @%1 ienipﬁat‘mﬂijép%gegul ting conposition was
left to stir for one hour at roomtenperature. This

conposition was applied as a prinmer by dip-coating at
a [0233) dixample 35 Paineg Havingra Erosslinkiviadgentydiniatkle CGoakng

TGP 458 of b7l e B BB e P Lisg, The
result&RedonidsHOARASI1ER M stids: @RMouest roymdbmpaanitd. ﬂghlat:oxﬁposmon

wi thdrawal rate of 12 ipm
was applied as a primer by dip-coating at a withdrawal rate of 5 ipm to a polycarbonate lens.

The primer was air dried for 30 min before an application of a topcoat of example 30. The
Example 30 coating composition was applied by dip-coating at a withdrawal rate of 12 ipm.

After air-drying for 30 minutes, the final coating composition was cured for 2 hours at 112 °C
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After air-drying for 30 mnutes, the final coating
conposition was cured for 2 hours at 112 Cto provide a
weeoedi4808 m havi ng a Bayer nunber of 2.24, excetT/881006/011957
steel wool abrasion resistance, and around 7.4% i ght
transmttance after 30 mn tinting in accordance wth
to provide agned ddurhavioig HRayep nembe of Pizd, dxcellnetrsidsl woplabgtsiethe

. .coatings | uat ed hod .B..in.accardance.
resistaip g VB AN PR Cp A Ou fid R B AREE Fitn he
procedi@éof Exdn@sle 262 The greaihembilitpehs icomidod ivfad e@alahit€ by TROV method

. hours exposure. The tinted coating showed no adhesi on
B in ageprdapee wathdhe prosrdusg incthe spagificstipn. Ehppriiated ppstingsowed

] . , ni R r i . .
sdhesiofTIE LRI 20 e ppoRind The tiBed Bl pRHOGRER] Mifion filure and
crack pierd20thenpaxpbure Fbr thd t&CnriithdB, e QE \Voinit Brsdefos atpeaimg

W th a panel tenperat of 50 .C. [0235] The o
exeles A RrUBT P eyponia e Wt g e R L hBe s P4 1 and 4
hours S AMREDAA Aithh éﬁi@%ﬁ@%ﬁﬂ%? Ko the procedure in the

specification. Both of 'the tinted and non-tinted

c RB5h§he vhathewbilivy afithe spaings aiak alse evaluatedbik QAfY excth®i0A in

ours. osure, For.the test hod t he uni.t. ks ..
accorGFe Wiy ey e gt At GliaT hAROr e dehe elaptEigd foatnes
showel/d82ddRBliom filufe iiick Fer COMHARS akpdRtireM Fdt the faMN@bthod A, the
tenperature of 55 0C. [0236] Exanple 36; Prinmpr Havin

QUV gmitksost for ikieatngepeis/of riosn €V ad sKpasyrq (@zﬁswg%ﬁ@) and 4 hours of
condeggaltigﬁRVi ¥ a?r%{ {eh{f)@rat%%ra S¥asmbe 35 was applied by
I p-coatl at a™w

rawal rate of 5 ipmto a

inking Agen Linfanie

T Sl _J" s :’. ajs E Yo a0t 0y ‘v i 4
I A Bl L b gt

withdreormp oee of Hipmvisa pelyebérate Rnh olinspraneri s ay aziﬁdpﬁoo%@ ten before

.cured.fjl m having unbe f 2.15 _excell ent .
on ap P G lonfit 2L PR e d7L T hn EOamal P BUREC s s applied
by dif-EcHimBiat 4 MGEradfal Rite SO Mipkh, t A digdyingdfoe 80 damaes, thd final

the procedure of Exanple 26. The weatherability of the
coatingeauipegisionaess evigr dok iggow aide Sretorsevide p quigd ddindwning 2 Bayer

W t [ i bL ' .
it 9 S RBEN S5 RSB A B, By Wi
after $Runlrifi@tingfin @t @raret téth the Prdeedirs ofEpaspie26. Fhe wehtherability of

test nethod A _ the nit is set for repeatin .
the coeyeg%@awawamy&%etﬁ% bsitageqraange Wi By Hmcegﬁa iythe
specngl%fﬁroﬁ. Og%gf&gggﬁ%ﬁ%g a%@ n&‘lla tiflted cBARRL sﬁ&%&?ﬁ@%&feﬁi_oﬁ faiftPe or crack

rimer Having Crosslinking
after KifehrtutsTexpoaioke Hoodlid tasf (RORGDA, the QUYnaitss st f@Irzp@Enggycles of

a d to 400 gr 5] he.primer PR-1 135, The
4 noufeSfr e e QU RmbAse PblRiog COidensatip Wil ot togpperanue
of 55r€0M tenperature. This conposition was applied as a

primer by dip-coating at a wthdrawal rate of 5 ipmto

a pol ycarbonate lens. The prinmer was air dried for 30

m fore ) ' [ . C 0.

TR et BB, Closdiok SRR T BB
di[p2399aBiongram of Bl a86dvavidbed @t400adrath@ of fhephiitee PR-1135. The

air-drying for 30 mnutes, .the final coatin . o
resuling ROBHIORTIGH Weadelt i 81 Tprgpnehogpahrgonterpperayre. This composition

was applied as a primer by dip-coating at a withdrawal rate of 5 ipm to a polycarbonate lens.

The primer was air dried for 30 min before an application of a topcoat of Example 30. The

Example 30 coating composition was applied by dip-coating at a withdrawal rate of 12 ipm.
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to provide a cured filmhaving a Bayer nunmber of 2.24,
excel | ent steel wool abrasion resistance, and around
w@20bi48ght transmttance after 30 min tinti ngP@€TMUS2006/011957

accordance with the procedure of Exanple 26. The
weat herability of the coatings was eval uated by QW

After mdrmg fori3A r@@u@s dhen fralypeating ¢nenpesiiivadiaseured fph?e hours at 112 °C

eC| fi |G
to ool st TPk RARF phlad £ 28 e R T o BEM RO

resistanbg) \wad amna@rn% light thamishittaRic® ﬁﬁ@‘B@Qﬁm&frﬁmg il R&Ohtamswnh the
exposure wth no adhesion, failure and crack.

th

procequas pf Bapila 285 Thaacesberagtity of hegagtings as @ﬁ@a@% ay QUV method
O-

B G o o o O MTBLAT b o

adhesiontfailvae phierel20thenserxabsire The 6ﬂe¢coa[tih2$ﬁ¢w6’dmo adhes1on failure or

rability of t cqati.n S0, ev, ed b
crack E9 TIDERBIS PP eLB e aHRe o B B S Bod i 45 (rieRihod B,
the QG Pt 1§ 6Ab1ORpeARk t&yélfas 6f‘43h$dr§‘ tﬁdBaé%goﬁﬁ’@ (0.8 W/8f/nm) with a
coati ngs showed no adhesi on lure or crack after 160

panel tropesatanepb S81°6. anﬁdfhmltﬁeOﬁoegdem@QOwtha pepel taperaipieofi 59 °C
vﬁ?ﬁﬁﬂfﬁ g%at%t I’aﬁglﬁ}( §§ f}p&g H&Eag Uis eWu@ﬁg )69 Q%W ?ne@l?ddgA in

accordaﬁﬁ@ﬁ/ﬁtﬁtthkf ﬁo@édu%m()cﬁe sﬁ&ﬂ?c&horEXBﬁw of tiaBtintéd ambriadi-iimed coatings
npl e Coati ng Hav 8 Bl ocked | socvanate on

showeLderwSadplesszaﬂme o Srekraiten f 6hos exposigsy f C&&B%EF'\%%W Sethe

2

QUY ff o B4 1 FARSAL G 4Sloun Y- B oY cof W psd a4 hours of
condeatdiion withhepanek teutperatas o§65PE€ed at room t enperat ure

overnight. 78.0 granms of PMglycol ether, 11.8 grans

of BL 3175A, and 0.53 grans of a solution of PA-57, 10

Wg@ﬂll'i § EREMPRIYS: (O aGivY ERbmBleatin#elQindd8i8tked Tt yanate on

nposition was ITeft to stir Tor an additional 20

Nylomi.enst es after the addition to insure mxing. This

@@%@T 37 GRS bEHP Rl 3 PRI rdi L8 acs?%%‘%lﬁt?onaof 52.7

gram@b AARY) 2900 ERisIT itatdHit Bsid, dnldeS7a0@INe 9f PIIPIgssltction Ths
cured for 2 hours at 1120C. A severe haz f||

mixtugtVas SHSTEd of OO0 [eTEAHBIEE VST Ehto TH 4 ey 6! EM gl cther, 11.8

' Y I
e . R AP GO R, M kP
ether,Stdré added. %leld:bmpnsmbn %i2s Ffigoats foyfan Addifignal 2028ingteanfer the

of ifaconic, aci and 87.0 grans of P her.
additiop & FASYEARIE NG < Tét $92F1B8 CAPPOTIEM W%sn‘B’é’liA 8& W lpo?Pea&lH% i Nylon
lens a?§ v@tthﬂEi’ 186 oP M gy c 91fte? bietrying $or3 00 Aikes Ofhe I3le«ati-’r;yo'@f'lqpos1t10n
grans of a solution of PA-57, 10 wei ght
was cpmdcfenl houtrs BM 1°¢c o\ sevetechazy idmev aschdpédnedThe
conposition was left to stir for an additional 20
m nutes after the addition to insure mxing. This

C §0143) ExGRIPIROD): tAoRibh e e FXRMpRAC Sitind iHvERaRIobked Bodyanate on
lonlens at a wthdrawal rate of 20 ipm After
N__L_g};aﬁjlo ngryi ng for 30 ninutes, the coating composition was

¢ 6?%8 fsgfot %rlaglg YD1 %\;afté]rjv%e?e %@c&e@éﬂgﬂvgl@e (i) &é’t{rﬁgg Eoihfon of 52.7

ness
grams of A-187, 7.25 grams of itaconic acid, and 87.0 grams of PM glycol ether. The

mixture was stirred at room temperature overnight. 78.0 grams of PM glycol ether, 11.8
grams of BL 3175A, and 0.53 grams of a solution of PA-57, 10 weight percent in PM glycol
ether, were added. The composition was left to stir for an additional 20 minutes after the

addition to insure mixing. This coating composition was applied by dip-coating to a Nylon
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m crons, a Bayer nunber of 1.22, poor steel wool
abrasion resistance, and 3. 7%l ight transmttance
w@baoen14808 m n tinting. [0245] Exanple 40: ConpBCHUS2006/011957
Exanpl e Cbating Havi ng; Bl ocked | socyanate on Nyl on
Lens [0246] 87.0 grans of DI water were added dropw se
lens at mwithdraival iateyo 8 ipmi. oAftef aib@ryimgyfoa A8 ngfutes, 1h68®at122 c@mposition

was cng@ g‘élﬂf&uﬁs ?,thll 1? (g @tﬁegadc\?% datnlf*nls5 lgg ag ss of a{\)/lout 2.5

m1croﬁ£ mlya;t MiEbe@ 61 22ghdor s8] \Qo@fa@iﬁldhfreﬁ%@e}/@nﬂ 3.8%d18dht
grans of BL_3175A, and 0.53 grans of a solution

transngftarpg.a@pr 30 migkEnEE percent in PM gl ycol ether, were
added. The conposition was left to stir for an
additional 20 m nutes after the addition to insure
n{ 0246y Exdihple 400@bmparatioerBraiple Glvatiag Hapipk iBdokckied Isocyanate on
Nvlo EI: p-coating to a Nylon lens at a withdrawal rate of 20

After air-drying for 30 m nutes, the coating
C m@f BY QNS BINar {efe #dBP Hfo%w‘"i’ée té %%Qﬁ;m§oﬁﬁibﬁro? 52.7
hazy | mwas obtai ned. [0247] Exanple nparati ve
gfamsE)fanFrbB’é 2eegriamg ofFiawdcingc aﬂwdmé@t and 8@ \Wegrame oHRMNgIy e ether. The

mixtusVE P At gL BT oy sy gF D alfo i g AL gy 1Fs

gramsHFaBY5 3 PF5 A5 WaE DIB3Grans el sstetionts P B.87 01 Oweiht worcdibin PM glycol
gl ycol et her. The mixture was stirred _at room

ether m@dd@du mae éO@P?ﬁl@W wayfigo gtinies ap pddipral 9@ Fringlesafter the

L T

lens aﬁﬂdz@lﬂdra%larawﬂmlmpm oAfeasirldefihg for 3tminufesrthanoating composition
addi tiopal 20 nminutes after %re addj tLO to insure
was cpged iforg? hathp &t Llgati AySYBiTIBEY firB N4 taa]& lied by
di p-coating to a Nylon Iens at a withdrawal rate of 20
ipm After air-dryi ng for 30 mnutes the coatlng
c (oA Eixpimplos: s1{Poating Haying@lpeked,]
qLcured f|In1haV|ng a thlckness of about 2.2 mcrons,
er nunber of 0.56, poor steel wool abrasion
r eo143Y %U@eggalﬁé‘ df BI 3dr i addeadsdpwisetocestiafiiesol3no52.7
tlntlng ﬁ% 249] 1t will be understood that various
gramm%@,@ X/g@@s@@écwp rekdridendt S Hyerms of £k elyed)sgher. The

v OGR4, TR B0 AR . 1.
gramd 6f BL 31 T8A, 2indl:0.58. gréme ofipsslutiomof Bhi5Th10 weight parpént édPMoglycol
a substrate and cur.ed, piq%{/)l des_.a tr

S, t,.
ether,yoie adfed- ddgPROBHOR WS Liborsinfar an 3&%83@%1% after the
addltlﬂﬂ e RS re MR, Gl“h?&‘:déﬁﬁ% @)éﬂt'i(% WaY éﬂfﬂieﬁ‘ ¥§ag- ?x’o°a't1§g to a Nylon

oducts and parti al nde sates of "at | east one
lens aepmwghdfa:wat rate nﬁJZO finh.adetea ant—datymig dor Fumiwiesnithle coatmg ComP031t10n

was oBigaar £ RS ot Aok e areafer RERS PP RBCB kRSl bPMRuc 2.2

microns, a Bayer number of 0.56, poor steel wool abrasion resistance, and 3.2% light

transmittance after 30 min tinting.
[0249] It will be understood that various changes may be made without departing

from the scope of the invention, which is not to be considered limited to what is described in

the description.
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crosslinker conprises a silylated nultifunctiona
anhydri de, and wherein said at | east one of said epoxy
wo eovetiigsoml  sil ane and said diol functional PCT/US2006/011957
or ganopol ysil oxane is present in a nolar ratio to said
mul tifunctional crosslinker fromabout 10:1 to about
What is:cl@imedns:anount of water sufficient to hydrolyze said
at | east one of said epoxy functional silane and said
di ol functional organopol ysil oxane and said
1. A auhpr ditiicihiehakhed Hphikd tkefubstind add bilreg kebvideos ranphent,
) 2. The conposition as clainmed in claim1 wherein said
tintablgrcoplingsen B suliiratea FIMBHERE f uncti onal silane and said

di Conal . . :
i e DDA oo AR YOS B B8R R e

condenjatastofGt leatt@nabbut efoxfy. fufictiohhksilaoermeba tiobfunatomdl ai ned

organclppgﬂh(cfsli]iaog%l iaﬁ Sﬂeqlétn%sqgﬁ@gﬁ%wﬁg i E;rfog glikgr; A elre?n SHJ multifunctional

cross1HigR¢ ¥ h LNARE muttiRhESRRI al)dAdERha whealih Saidl 8t B&t Bne of
mul tifunctional crosslinker of about 3:1 to about 1:3.

said egoxyThactthmaps kine podsad dioll finetional organgpotysiloxkes isipnessiali ig a molar

N S )

S ah BmeORt I REt G RUERSér kORydrSlyzd Kiid 60830 Shé bORIBEpoxy functional
_clainmed in claim1 wherein said bl ocked isocyapate
silanegpehspid séal fencsipnalysgancpolysilexane apd,sajd myHifupgionpherpssiinker; and
p ght of the solids of said coating
cgkg‘%g%‘?%?yﬁé‘% The conposition as clained in claim1l
wherei n said bl ocked i socyanate conprises from about 3

percent, by wej ght fo_about 10, percent by weight of the.,
2. THSGHORROSISPT 85 FBL T bIYBBSIT S AL osk e Sttty Gfctionsl
S P Gl S0 el A gy Py nat
multi DestondlcroBilinBer7sf, abDetsmb thuaboBl 18370, Desnodur Bl 3475,
Desnmodur Bl 4265, Trixene Bl 7982, Trixene 7983,
Trixene Bl 7984, Trixene Bl 7980, Trixene Bl 7960, and
3. TiHe cefipRsiBon 498RIiméH in OMmMCIOWRESin! dafiat dastbiid dTREId dpoxy functional
~claim1 wherein said bl ocked i socyanate conprises |
silanepad saidutiolEincippgl organoprlysdeAne 4§ preest Hisa wIokyr Flp togaid
£l aj. ' ' ' s a Bayer nunber of
multl%?lgﬂé‘{ﬁgi‘ct %%ﬁgﬁ%%%b%%?%lé%ﬂg' conposition as cl ai med
in claiml wherein said coating has a Bayer nunber of
greater than about 2. 11 he. cor ition as clained
4. Thecqmpgsifion a\m@\u@f Gt L ORI % RPBF I ord A Gaptees from
abouthlaI%éréQh?bQ (V& Aefdyogdt SOty v&@%}ﬁ%@ s R0 QMid®bad

est con ions for at | east hour s.
composition.

5. The composition as claimed in claim 1 wherein said blocked isocyanate comprises from
about 2 percent by weight to about 15 percent by weight of the solids of said coating

composition.
6. The composition as claimed in claim 1 wherein said blocked isocyanate comprises from

about 3 percent by weight to about 10 percent by weight of the solids of said coating

composition.
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12. The conposition as clainmed in claim1l wherein said
coating exhibits no adhesion failure or cracking under
warMmreshod A and QUV net hod B test conditi onsPEDUSAEDG/011957
| east 120 hours. 13. The conposition as clained in
claim1 wherein the solvent constituent of said
7. Thatqumpus’timg an¢leinsdlin elaim iti wheneie seidrppodked ssof yamatedb selectédirom

st B S PEI S R PbL , DRSS RSP e

3475, IsMRAhr BRSS! THeEHe B 7982] ThiAkidOUS OrgaRk BI 7984, fixene BI
mxture is selected froman ether, a glycol or a

7980, Ftiyens BE1968r andalticesnoiid 7980 ester, a gl ycol et her
acetate, al cohols having the fornula RCOH where R is an
al kyl group containing from1 to about 10 carbon

8. Tlﬁtcaﬂifpomﬁﬁﬁi agit1¥imubdds claarieehereihaid Biecked igoogdriateasvngsises

| aimed in claiml wherein the solvent constituent of

Deﬂn@hﬂé‘ééﬂ%ousorganlc solvent mxture is selected from
gl ycols, ethers, glycol ethers having the fornmula Rl-
(OR x-OR1 where x is 0, 1, 2, 3 or 4, Rl is hydrogen

9. Thercompositiky bs ¢jaimsal in cldtimi Invingeifrseith chating bdsauBayed nwabéraf

is an al kyl ene group containing from1l to
gfawé%@ﬂ@b qc‘gzbon atonms and conbi nati ons thereof.16. The
conposition as claimed in claim1l further conprising
at |least one of tetrafunctional silanes, disilanes

10. Ttamnmbmypn o Plaivess] in TaimThwherewseisi corting bas aBayersamber of

i b%mg i urther conprising colloidal silica. 18. The
greateg P¥i%n as claimed in claim1 wherein said epoxy

functional silane is represented by the fornula R3
xSi (OR4)4-x , wherein: x is an integer

., 2 3, :
11. Tir@ommpopitionas glaiyed igrckaip, 1 éthIe{ﬁ%ﬁfP% ﬁ%qniéah’iﬂtﬁyf’ %éh%t&sl failure
or craaarﬁ%!.lﬁ&gtr%}}?vgxﬁ@g@eégﬁco tal e ng té%f]ccﬁfdm/dns %Ihﬁ I1era.sta'mjhours

rom1l to about
carbon atonms and having at |east 1 epoxy functi onal

12, TMOS%@Q :ags 113?cgwscllaléhl %@ ¥ gnfmbpllg gghlg{tso {1‘8 adhesmn failure

or craéléhé ?W@Hetﬁ&d)ﬂrén n¥ethddl B Rest 01RBEIns Tbr £ .leabt 14D hours.
or 3, conbi nations thereof; R5 is H an alkyl

group cont ai ni ng from1l to about 5 carbon atons, an

13. T}&e %@gﬁﬁogﬁg ggglglg{]ldwggx‘e%%héolxgg éf}gl}& tl‘féﬁ? O?di aqueous-

organfc@@)ﬂeh@ﬂl@ltm%%n@n'ﬁw fré@th @UPut 4@rto ab&ﬁ}tl%ljﬁr@n’obljpwe@ht @ﬁthb
group, an al kyl ether, and conbi nations thereof

compe®h®mi ning from1 to about 10 carbon atons. 19. A
conposi tion which, when applied to a substrate and
cured, provides a transparent, tintable coating on

14. Thaddnmshivhraatimedimolaisi hgherein the solvent constituent of said aqueous-

organic solvent mixture is selected from an ether, a glycol or a glycol ether, a ketone, an
ester, a glycolether acetate, alcohols having the formula ROH where R is an alkyl group

containing from 1 to about 10 carbon atoms, and mixtures thereof.

15. The composition as claimed in claim 1 wherein the solvent constituent of said aqueous-
organic solvent mixture is selected from glycols, ethers, glycol ethers having the formula R
(ORZ),(-OR1 where xis 0, 1, 2, 3 or 4, R' is hydrogen or an alkyl group containing from 1 to
about 10 carbon atoms and R? is an alkylene group containing from 1 to about 10 carbon

atoms and combinations thereof.
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an aqueous-organic solvent m xture having hydrolysis

products and partial condensates of a diol functional
woe@anogses ysi | oxane and at | east one nul tifunck@€DOS2006/011957

crosslinker, wherein said multifunctional crosslinker

Is selected frommultifunctional carboxylic acids,

mul tifunctional anhydri des, and silyl ated

16. Thpnﬁh%lﬂf)%ﬁcgl% b 613}1? r&%y rrhqef%ﬂh%rbgm%@{n o) e%gt' o%e%lf%trafunctmnal

St l"oxan

silaned, atsﬁlgndsparﬁiaduaylmuhﬁdsf unctional cr ossl | nker of from
about 10:1 to 1:10; an anount of water sufficient to
hydrol yze said diol functional organopol ysil oxane and

. L e |
7 T R Bt Bubraed,
wherei n sai d aqueous-organi c sol vent m xt ure further

13, TRGRORRORHOR HARal BRI, Virranand Sary bBeiPRl ST te
represBMEd b HRGHHANE R Hi@ieh)] Nkeherdh: An article,

conprising: a substrate and a tintable coati ng forned
o isdn integet ofdn@ ogdr f ace of said substrate by curing a

B bR e on £ B 0 BTt RS 08 ey
group C@iﬁiﬁﬁ%ﬂ{e@ Sandfcodibina€iand therer @cfntﬁﬁm@[fﬂ%ﬂ 1 fru Blgctuit @0 @hrbon atoms

silane and a diol functional or ganopol ysi | oxane and at
and havingsat leask] aRAXY foeiimRbe&raPicr ossl i nker, wherein said

D, TP S i o
-sl(OI]QﬁﬁyR?; gmpdvmp@yys énlunmgfmfa] 152 @B amhebnstzinations dilereof

B P e oo SO e MR (% P5BL  Eban PrBninagRH Eroup, o
anoth%ogr"(OF{o)z 1Rg- arﬁf@ﬁ[ﬂm&fonﬁ"ﬁfeﬁ‘éofséﬁdf icient to

78 syal d at | east one of said epoxl\é f uncti onal
R i, ?amiksslardurd iadindtionalized adiyl eroglan@p@ ylshe SREPANAH

o L 5 P Sl L A pon s

further conprising at |east one priner disposed on
said at | east one surface of said substrate CI%)etween

19. Aseomeposiientiylret veen applicdl te Gabsitte a1l curefe PERWG S Ad aggparent,
tlntabfe c%aﬁ?f%oﬁ Qaﬁls smat%zct:cﬁgﬁ{ oé] said at |east one primer
CONpr i s

es a 2 persi on based priner. 24.
The a@ﬂidolu@io%aaﬁ; sollmnmaktmre hevmighyddlydieproincts atildjpatial

| east one i mer conprises ol ne d| S|on
condeg gl [ﬂ’q nﬁmaﬁarganw&él XeiIg ° Eﬂéﬁ@ﬂe uitigggiond
crossl?r[ktef s5ib 1B finbforl é‘ilogéll%ﬁelv\@ QE18EBd HrBhPmultifunctional
rossli n Ing agent Is selected froma

oarboxyhc acids, multifunctional anhydrides, and silylated multifunctional anhydrides, and
wherein said diol functional organopolysiloxane is present in a molar ratio to said
multifunctional crosslinker of from about 10:1 to 1:10;

an amount of water sufficient to hydrolyze said diol functional organopolysiloxane

and said multifunctional crosslinker; and

a blocked isocyanate.

20. The composition as claimed in claim 19 wherein said aqueous-organic solvent mixture
further comprises hydrolysis products and partial condensates of an epoxy functional silane

and said at least one multifunctional crosslinker.
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bl ocked i socyanate, aziridine resin, epoxy resin, and
mel am ne resin. 26. The article as clainmed in claim?24
wob@rei1430sai d pol yur et hane di spersion based prP@EDS2006/011957
further conprises an ultraviolet |ight absorber. 27.
The article as clainmed in claim24 wherein said
crosslinking agent conprises about 1 percent to about
wei ght of the solids of said

b
21 ABSP@%%SPH@H8¥%1sperS|on based priner.28. The article

ag sisahigedd ialintdbid £0a8ing foiRdnrat $caakicbrleisaifady ¢f seidaiibsitate by
has a thickness between about 0.2 mmto about 20 nmm

curingeocoating CAmPPHiien, SeMpTiEinged in claim 2 1 wherein said

R P

1 wher partialsminderisatet abbtdeasp an¢ ofprhapexa fiurtetiokal eﬂme and a diol

bet ween ahout 2.5 t.o about

o1 o medEHoR afmebaliifpafs sogkibans devifoital SroSs e,
sel ect %etfefrpéﬁ@ﬁﬁﬂﬂmﬂctﬁﬁhlydi‘@s‘sﬁrﬂ{er comprises a silylated multifunctional
pol y( et hyl enet er epht hal ate), pol ycar gonat es,

pol yanam:hyslndp,cﬂn;hwhems said @pbagx e of sfﬂd epoxy functional silane and

acryl on| r| acr oni f.ri

copol yfd 9101 %wc%}épﬁflrga&lﬁp%lyflgogan%ﬁ ?sg{rc jna rgolgylta%g 1§ 08a
p0|y(dhﬁMﬂﬁhﬁﬁﬁmﬁ&%ﬁﬁhk&HﬁnﬁhthIOﬂﬂbgnHLe) 32. The
article as clainmed in claim3 1 wherein said substrate

conpri ses a2k ameuntas wapey syHicient £ hydspdyze sqichat legst one of said

substra : :

oo 0 S0k SAPLIT k05T ol diShe s

conposnﬁﬂmmndnﬂﬂbmbﬁmmga-mmiaqueous or gani ¢ sol vent

m xture haV|n grol Si s products and parti al

condensat es? ‘“%e ﬁBF ¥@ct i onal or ganopol ysi | oxane

and at | east one nmultifunctional crosslinker, wherein

said multifunctional crosslinker is selected from .
22. The hltticfew’scﬂziimndt tin dahmakﬁlrﬂmr aompdsingral least apepriwandisposed on said

anhydri.des a ed t|o rides,
at lea%ﬁaga}ﬁé%&% 5y Sﬂbsa'ia elt“ﬁ?]e@tﬁ Blinséillfbs%ar %aé(ll l%llgxane i's

present in a nolar ratio to said rrultlfunctl onal

crosslinker of fromabout 10:1 to 1:10; an anount of
23. Theeartiele 95 tliraedimiclaig %%/Wh@mzs@ldsaéulf&smr& PR COPPHESS 2

I d [tif I
ron RUABRUARL GNgagpe oo, i functignal

cked i socyanat e.
as claimed in claim33 wherein said coating
osition incl udes at | east on? of a tetrafunctional

24. Thy WAle 8 ARTRCTSSIRERR2 WhFHGFH 2 FRSLePTEPTGpIPTISCS 2
polw¥% RlsicH ﬂa?é@%ﬂngl ébl%sﬁmlﬂﬂgad' el'itat io to said

one traft uncti onal | ane and said
d|S|Iane of at | east about 5.5:1.

25. The article as claimed in claim 24 wherein said crosslinking agent is selected from a

blocked isocyanate, aziridine resin, epoxy resin, and melamine resin.

26. The article as claimed in claim 24 wherein said polyurethane dispersion based primer

further comprises an ultraviolet light absorber.

27. The article as claimed in claim 24 wherein said crosslinking agent comprises about 1
percent to about 30 percent by weight of the solids of said polyurethane dispersion based

primer.
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35. An article, conprising: a substrate, a primer

di sposed on at | east one surface of the substrate, and
w@2a07ni4s e coating forned on at | east a portiPCI/U82006/011957

said prinmer curing a coating conposition, wherein:

sai d coating conposition conprises: an agueous-organic

sol vent m xture havi ng hydrol ysi S pr oducts and parti al

condensat.es one o ct honal
28. THE R A6 e in SSRGS B B B nk HEEA s bpeen
abmnbggght@g@nmgbmmjunct|onal crosslinker, wherein said

mul tifunctional crosslinker conprises a silylated

mul ti functional anhydride, and wherein said at |east

29. Tl%lﬁtuﬁg ad afaﬁlme%ﬁﬁ)&’al&%%l:leqaﬁlsaﬁ' n%‘f'e @cﬁﬂpé fhdla ﬁf1<9+1ess between

unctr ona anopol oxane 1S presen
about I &t im0 té abaaild pmll t [ functl onal cr ossl I nker from about
10:1 to 1:10; and an anount of water sufficient to
hydrol yze said at |east one of said epoxy functiona

30. TH Arﬁas aélagm%a' ifl c%ﬁl 21%&%}&51%@ tn@a[b@é‘é&ﬁﬁk %ad 4 SXAR8ssHMween
sald nmultifunctional crosslinker:; and sard prl mer

about 2dnpmits elsowd 7pohyur et hane di spersi on based priner
havi ng a crosslinking agent. 36. The article as
claimed in claim35 wherein said tintable coating

31. TIMidlk b clRRnQUn iR If Whdrein 8 aidrsubstAgdis Relettad EonfAdyylic
nmet hod A and QUV nethod B test conditions for_ at |east
polymgiso nelytethengatereptdhalatah pahicadpaatey d}%yqngl ﬁvgpo]éllmldes copolymers

ot s ot s b SRRl AP BO B 380

butyrdt@aitd polp@idthyianoflyselitds-pilylretboaate).ng a coating
conposi tion, wherein: said coating conposition
conprises: an aqueous-organi c solvent m xture having

32. TEV AL AL YS b rﬂé@iﬂ%&ﬁ’ﬁ ﬁn\ghé}@l'hts'aﬁl suB&Féi'@&ﬁﬁﬁl%%s @flerd. di ol

unctlona or ganopol ysi | oxane and at | east one
mul ti functi onal crosslinker, wherein said
mul t.ifunctional crosslinker is selected from

33. ARASIeFOBIRTSHS car boxylic acids, nultifunctional

apRystiatema Aidasie bydtalee®rmed dd itlléb%t by eirface of said substrate by
anhydri des, and wherein said diol functiona

curingyp gedB sowosigarempsisfigesent in a nolar ratio to said
U1t SRSl R By o
di ol f ypagial ostelensates of a diol functional organopolysiloxane and at least one
multifunctional crosslinker, wherein said multifunctional crosslinker is
selected from multifunctional carboxylic acids, multifunctional anhydrides,
and silylated multifunctional anhydrides, and wherein said diol functional
organopolysiloxane is present in a molar ratio to said multifunctional
crosslinker of from about 10:1 to 1:10;
an amount of water sufficient to hydrolyze said diol functional
organopolysiloxane and said multifunctional crosslinker; and

a blocked isocyanate.

34. The article as claimed in claim 33 wherein said coating composition includes at least one

of a tetrafunctional silane and a disilane, and wherein said epoxy functional silane is present
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or ganopol ysi | oxane and said nultifunctional
crosslinker; said prinmer conprises a polyurethane
waelr@®peissi®©n based priner having a crosslinki ngp@yEs1006/011957
38. A process for tinting a transparent, tintable,
abrasion-resistant coating that is coated on at | east
in a mohweratiortb agid abicast anglof said tetrafinstipnal silmmyg andeaidalisilang ofat least
b tkg t one surface of a substrate with a coating
about 2, ﬁlgositi on that forns a transparent, tintable,
abrasi on-resi stant coating upon curing, said coating
conposi tion conprising: an aqueous-organi c sol vent
35. Arpquficlgr OTBRNSINE hydrol ysis products and parti al
c tes.of a f ' :
P PRRAR, EBftly BooqsBESh able She ARG HBAHLEA g cpabic
coating €axdicdwneat eakt 4 pattioh bOsad primesairingkearoating esaparitsai, svherein:
mul tifunctional crosslinker conprises a silylated
mul ti f 8¢ COBMICOBMAFHPT QIMPHIFE wherei n said at | east

one of said epoxy, hinGhi 8RahicsblvaRtmARete 3@vids By@olysis products
functional organopolysiloxane is present in a foldr -

rati o to sanut partiglidoudertsatonaf atdeastetd oflearepbxy fnghounal silane
10: 1 to 1:10;,and,an anmount of t.er sufficient to

hydrol yze s&i¢e g’t‘)l ?‘H’ﬁﬁ?nagﬁégag?piﬁ%l X@%%W#E??Sﬁ%’nal
silane and gaifudétRinafl ¢t8&lihRAWhereFasaP@btFhXasIerRtinker
said multifunctional crosslinker: curi ng said coatin

conposi t i oncempaEses @ sililstadmanlafunstipral anlydridgrandaylsiein said at
tintable, abrasi resi s . [ g, :
tinting sai Pagtudrngg) fgggte%%p@?g#%%g?@ %%tédh@ ﬁaeld ?ggtﬁéncf tional
surface of saladosalipslokaress ipresentdy @ niidartrafiorto saigpmuitifinctional
of time sufficient for az}gid cured coating to absorb or
transmt toCcksslipkeremappet IA):H&]r-!léoangrmunt of dye.

39. The process gg ,f ﬁhﬂt[ﬁe%dt& sﬁff?diéﬂt%hw}lgfyﬁt E‘a&éﬁi Mast one of

coati ng conposition fur r conprises a blocke
i socyanat e. s#@ . epThefuprioaetsilaas aod sdiddib] ifunctibadlm 38

further conprising applying a.priper t.o said bstrate
prior to apﬁf%f‘f"ﬂ@‘%gﬁl%%a%eoad%ﬁ% %Bﬁﬁ'géo&]??%ﬁr‘?ssﬁ@%ﬁr ,oan%

subst r 34i@ peithed dbifpREdsMBiolRkethdtalifephOSbases Fﬁhﬁt A®dng B
claim 40 wherein said primer conprises a polyurethane
di sper stosslinkargezept.i mer. 42. The process as claimed in
claim40 wherein said priner conprises a polyurethane
di spersion based priner having a crosslinking agent.

36. TKSBartidle Rk OR@AS] inddlaitd 38 Whereth saidatnggtde esdtingteixhibith lne adhesion

abrasi on-resi stant coating.th is coated on.at |.ea
g iomaee 00 st e LB il et 15 s
about 72 hours.

37. An article, comprising:
a substrate, a primer disposed on at least one surface of the substrate, and a tintable
coating formed on at least a portion of said primer curing a coating composition, wherein:
said coating composition comprises:
an aqueous-organic solvent mixture having hydrolysis products
and partial condensates of a diol functional organopolysiloxane and at
least one multifunctional crosslinker, wherein said multifunctional
crosslinker is selected from multifunctional carboxylic acids,

multifunctional anhydrides, and silylated multifunctional anhydrides,

-67 -



contacting at | east one surface of a substrate with a
coating conposition that forns a transparent,

Wao pewrabises abr asi on-resi stant coating upon curP@OUSEas/a1957
coating conposition conprising: an aqueous-organic
sol vent m xture having hydrol ysis products and partial
condensat esawt whergingiaid dipkfuneinial enggaenebisilpxineds present in a

and at | east ﬁgnlc% aot%)u%o d {d%ﬂ&lltt1fm{gzg?n;§rirc903s§lﬂ ﬁl&kggﬁgm%gg :1 to

said multifu ros
mul tifunctional carboxylic acids, nultifunctional
anhydrides, and silylated nulti functl onal] anhydrid

and wherei n sai da@ip@PuRthpd evates el lwg}@ml}y@‘? Y26 ok hingtional
t
g:iigri nlkgr {? ¥r§1ﬂ%%out ?82%'&1%85 Sglﬁﬁéaeﬁount

of wat eaid prifrfer corapises @ pbhdlr«:thgm&hs;mmbrdbasbd primet homzg a
or ganopol éSI | oxane and said nultifunctional
cross| PIRIMKINEAZERY sai d coating conposition on said
substrate to form a transparent, tintable, abrasion
resistant cured coating; and tinting said cured

38. Aqua@esm jéprbyxtlngnérassmgent,ﬁmtaidatabmsmrﬁeastentcﬁoa@@g that is coated on at

s GREFHARL A e SRalBal 2 Pr 8 b b,

t bé‘rﬁ&ﬂﬂg dt Rasttdi@ sGHhed dfal Rbarde fith atoatiddmsitinahat forms a
transparent, tintable, abrasion-resistant coating upon curing, said coating composition
comprising:

an aqueous-organic solvent mixture having hydrolysis products and
partial condensates of at least one of an epoxy functional silane and a diol
functional organopolysiloxane and at least one multifunctional crosslinker,
wherein said multifunctional crosslinker comprises a silylated multifunctional
anhydride, and wherein said at least one of éaid epoxy functional silane and
said diol functional organopolysiloxane is present in a molar ratio to said
multifunctional crosslinker from about 10:1 to 1:10; and
an amount of water sufficient to hydrolyze said at least one of said
epoxy functional silane and said diol functional organopolysiloxane and said
multifunctional crosslinker;
curing said coating composition on said substrate to form a transparent, tintable,
abrasion resistant cured coating; and
tinting said cured coating by immersing the coated surface of said substrate in a dye
bath for a period of time sufficient for said cured coating to absorb or transmit to said

substrate a desired amount of dye.

39. The process as claimed in claim 38 wherein said coating composition further comprises a

blocked isocyanate.

40. The process as claimed in claim 38 further comprising applying a primer to said substrate

prior to applying said coating composition to said substrate on said primer.
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41. The process as claimed in claim 40 wherein said primer comprises a polyurethane

dispersion based primer.

42. The process as claimed in claim 40 wherein said primer comprises a polyurethane

dispersion based primer having a crosslinking agent.

43. A process for tinting a transparent, tintable, abrasion-resistant coating that is coated on at
least one surface of a substrate, comprising:
contacting at least one surface of a substrate with a coating composition that forms a
transparent, tintable, abrasion-resistant coating upon curing, said coating composition
comprising:
an aqueous-organic solvent mixture having hydrolysis products and
partial condensates of a diol functional organopolysiloxane and at least one
multifunctional crosslinker, wherein said multifunctional crosslinker is
selected from multifunctional carboxylic acids, multifunctional anhydrides,
and silylated multifunctional anhydrides, and wherein said diol functional
organopolysiloxane is present in a molar ratio to said multifunctional
crosslinker of from about 10:1 to 1:10; and
an amount of water sufficient to hydrolyze said diol functional
organopolysiloxane and said multifunctional crosslinker;
curing said coating composition on said substrate to form a transparent, tintable,
abrasion resistant cured coating; and
tinting said cured coating by immersing the coated surface of said substrate in a dye
bath for a period of time sufficient for said cured coating to absorb or transmit to said

substrate a desired amount of dye.
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