RADI ATI ON CURABLE PUTTY COVPOSI TI ONS AND METHODS FOR REFI NI SHI NG A
SUBSTRATE USI NG SUCH COMPCSI TI ONS FI ELD OF THE | NVENTI ON [ 0001] The present
i nvent i orwo0@eames4al |y directed to the repair of defornmpCiras2006/0e8643 cl es,
such as scratches, holes and dents in autonobile parts. More particularly,
the present invention relates to putty conpositions suitable for use in

such repagri ﬁ &egggﬁﬁ far_ refinlshi b Gl |

conposi ti 'ﬁ% #mm@oﬁﬁ tggggmﬁé% ield, putty
conposi t i ons RERANBHINGAS PR pai ri ng
deformties, such as scratches and/or depr 'F .ons in autonobile body parts.
In such processes, the putWﬁMen applied to the deformty,
cured, ed angLini ]Qﬁ:ﬂ ] i etib % iipfconpl ete the
refini £@3‘Socess§h{a(5ﬁ8§ P%ﬁe@s s rt Ir@hﬁﬁe to i rrg{ré(;'\r/égg efficiencies

achi evedfdmmitieednceticless such &$ semitcheas, hylasompbdenisinsu{eroakile padsi denti fi ed
as filler conpositions) that are curable ultraviolet radiatiaqn have been
pr opos &dpre mﬁ"é&%rf%ltg? PIRR ] dNGiicad e%&?%apw Cgl“@%ﬁ@ﬁ@ SP'@W&%OBZQ

patent ). g P& SRRSO BMisEAG deatielccdsihg sless than
approxiur%rgﬁl‘eﬁgé}?l e l% nut es V\%en sfubj ect eg to relati vgc;l y high intensity

ul t r avicohmpositimdsat i on. The conposition disclosed in the '529 patent

i ncludes a specific mxture of an epoxy resin, a di-functional acrylate
crosslinking agent, a tri-functional acrylate cross-1linking agent, a

photoinitiator, an accel pACKGROUND WFORMATION:, and a filler, such as
cal cium sul fate di hydrate. T0004] Tn anot her. exanpl Uni ted States Patent

I €,
No. 6, 3000265 (" imtie refipishingfield) puity epHpastions @e Ptes FRlPYEHASt hat can be

cured i L dwitha 1l 2 kW
nmet al rp%{t?t%g”% gir%és%hcgqgé?ﬁ@e’g%e%@@tg ?’gérps gl sé@fca)ggh I‘%\Hd? e 765 patent
i ncl udejepregsais incautorriobile ballyguarts. In such processes, the putty composition

is often applied to the deformity, cured, sanded and finished with suitable

painting steps to complete the refinish process.

[0003] At least partly due to improved efficiencies achieved by reduced
curing times, putty compositions (sometimes identified as filler compositions) that
are curable by ultraviolet radiation have been proposed. For example, United
States Patent No. 4,668,529 (“the ‘529 patent”) discloses a composition that can
be cured in less than approximately five minutes when subjected to relatively
high intensity ultraviolet radiation. The composition disclosed in the 529 patent
includes a specific mixture of an epoxy resin, a di-functional acrylate cross-
linking agent, a tri-functional acrylate cross-linking agent, a photoinitiator, an
accelerator, dioctyl phthalate, and a filler, such as calcium sulfate dihydrate.
[0004] In another example, United States Patent No. 6,312,765 (“the 765
patent”) discloses a putty composition that can be cured in about 30 to 60
seconds using an apparatus equipped with a 1.2 kW metal halide lamp. The
putty compositions' disclosed in the ‘765 patent include a specific mixture of an
ultraviolet polymerizing prepolymer, an ultraviolet polymerizing monomer, an
ultraviolet polymerizing initiator, and an extender pigment, such as calcium

carbonate, barium sulfate, clay, talc, tonoko, white-carbon, and balloon.
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ultraviol et polynerizing prepolynmer, an ultraviolet polynerizing nononer,
an ultraviolet polynerizing initiator, and an extender pignent, such as
cal ci um caphoovames44bari um sul fate, clay, talc, tonoko, whTtus2@anbssn3 and
bal | oon. [ 0005] One drawback of prior art putty conpositions that are
curabl e by ultraviol et radiation such as those described above, is that

they r Lte the.use,of elatlve h..inten I vi ol radi ati on
source(w@@h as pﬁ'@ qu Q’ r?étpé'lorﬁglqugté{gqo% St rllﬁ M@Eé §H e]%lgﬁy to effect
adequatirslélet ididtih, €0BReE thbse deBcribdasovaihg tharanep eedfird theeusenhi | e
achi eving acceptabl e properties, such as sandi ng, adhesion and humdity

pr oper tof @gelafivelyigh mte@a@huwagrolﬂmér@pﬂysqua@ﬁ AUchraselhiel R4V meighever

has so - nent , such
as therﬁ%e%zg‘ﬂéﬁw ile:g' F%)'Jr’?o e{%%ar ge &gﬁgaﬁéfeﬁg%ﬁ%%&ﬂ” %andl e than
| ower  ireasdribley pefiod l@ﬂﬁme wihleesohisvind agbeptablensiobyrifeadisath as equi pnent i s
nore expensive to purchase and al so nore expens}g ve to op erate because they

consunsapging, adbegion@nsyrsidity repartiey. T4ei Use ehsudubighdniensityddi tion, the
use of high h%hﬁ@?ﬁé@@ Hg\%w ‘Ha%itsorn?@'kj WEsS EEHS&IHAR! Bi Egh@r many

si tuations Becad e possi Ity of human exposure posure to high
i nt ensiintgnsity reaiatdreequipdieatt] such as therlamps miotioned kartenssiarger argosure to
ray oI et radiati on. SUMVARY

I t I THE ENT] ON [0006] |
one. r e s ol 1o haBdler e aRer Bte . sabingtt Hofdaren oh THERsYe put ty
conposirhHfien eetanhérhtrlg m&@e@erreweetbl p%ﬁcl%’ée?l@h@ algd ebrébxpdibivéitd adi ati on
cure initiator, and (c) a filler conprising a polyner, such as a pol yner

that i Qnafetﬁstmaeﬁe they apnswEue dnelie enadgn thahiow mlb@ﬁltYI radigienher respect,
th t

e P SRR LD, e R 6 Rt PO AR RO etpRE=L o
mat eri gh ma(r’@bs@a‘ﬂd;neibebeuééopﬂ‘fecﬁ@ésmutymmmmm’emomﬁél d&xposuraitee
|n|t|ator lﬂ(i at | east 5percent ge ht o}]afll er conpri sing

pol ymerhigh igensity Wirgyiplataadietian is §‘°cr? ﬁé‘gﬁw‘léﬁ’n UmANg NRR\EXee E‘rer":?dl at i on;
(d) at &ashihshyRAt5A8let PXdiation.

SUMMARY OF THE INVENTION
[0006] in one respect, the present invention is directed to radiation curable

putty compositions comprising: (a) a radiation curable material, (b) a radiation
cure initiator, and (c) a filler comprising a polymer, such as a polymer that is
transparent to ultraviolet radiation.

[0007] In another respect, the present invention is directed to radiation
curable putty compositions comprising: (a) at least 30 percent by weight of a
radiation curable material; (b) 0.01 up to 15 percent by weight of a radiation cure
initiator; (c) at least 5 percent by weight of a filler comprising a polymer, such as
a polymer that is transparent to ultraviolet radiation; (d) at least 0.1 percent by
weight of an adhesion promoter; and (e) at least 0.1 percent by weight of an
optical brightener.

[0008] In another respect, the present invention is directed to methods for
refinishing a coated substrate comprising the steps of: (a) applying to at least a

portion of the substrate a putty composition of the present invention; (b) curing
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wei ght of an adhesion pronoter; and (e) at |least 0.1 percent by wei ght of
an optical brightener. [0008] In another respect, the present invention is
di rect ed wo 2omtdeesig for refinishing a coated substrate eomprst@icngssihe st eps
of: (a) applying to at |east a portion of the substrate a putty conposition
of the present invention; (b) curingthe filler conposition by exposing the

subet r e lbrson ey BRePBsing She PR TRpuB  AiatGR bnd (OGtRRGN yet
anot hefo hERRSES pottith Of Beadiibstrate Atgretdctite dhtrtde@ofAiveridtig for i nproving

the curability of a radiation curable putty conposition when using | ow
i nt ensSystem.-travi ol et radi ation as the curing means, conprising including

in the [ation, c L i i that is
transp G o U Y ERERLE 1R pRoestsh bfop BT ifedlBudo PIRNBES ™\ e

pr esenfor improvihgthé sutibilitg béd radistiohi ctiralslequatyesbmpdditiorheheargshsg t i ons of

the present invention and articles coated by the nmethods of the present

i nvent QW Intersity yigpvicisicpfiatiporasdPeausng MERNS COMBASNG IARLEHNOD 1 1] For
pur poses.:qf i ng:.det ak oﬁiﬁ&% ol N hi tH-$ tood t hat
t he in\fge%'? f'%'ﬁ\ﬁrgrra{/b?%égiﬁfﬁggggﬁi%ﬁﬁs a terné?géﬂ%np?gﬁagh%ﬂgﬁ%)éé?ggfozequences,
except ulttericetrauliaitsl.y specified to the contrary. Mreover, other than in

any op ,hg ex lLes, or where otherw se indicated, all nupbers
xor o SORI o BiSHERwer trshiniis (e Perodridnisitofvs dlreefel o Higes

speci f icoatd ORitRAE EbRDBBItIBNS of thd Brasefe iveAten andhatitas wedidd By the al |

i nstances by the term "about". Accordingly, unless indicated to the

cont r ainyethode oftheepiesant ipxeati@t.ers set forth in the foll owing specification
and attached clainms are approximations that may vary dependi ng upon the
desired properties to be obtained by the present invention. At the very

| east, and DEXAKREDRDESCRIRTIONOF EMBODIMENTIS OFtTHE INVENFEOMNCt ri ne of

equi valents to the scope of the clains, each cpuma_rl,cal, .
[0011] For purposes of the foliowing detailed description, it is to be

understood that the invention may assume various alternative variations and
step sequences, except where expressly specified to the contrary. Moreover,
other than in any operating examples, or where otherwise indicated, all numbers
expressing, for example, quantities of ingredients used in the specification and
claims are to be understood as being modified in all instances by the term
“about”. Accordingly, uniess indicated to the contrary, the numerical parameters
set forth in the following specification and attached claims are approximations
that may vary depending upon the desired properties to be obtained by the
present invention. At the very least, and not as an attempt to limit the application
of the doctrine of equivalents to the scope of the claims, each numerical
parameter should at least be construed in light of the number of reported
significant digits and by applying ordinary rounding techniques.

[0012] Notwithstanding that the numerical ranges and parameters setting
forth the broad scope of the invention are approximations, the numerical values
set forth in the specific examples are reported as precisely as possible. Any
numerical value, however, inherently contains certain errors necessarily resulting

from the standard variation found in their respective testing measurements.
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paranmeter should at |east be construed in |ight of the nunber of reported
significant digits and by applying ordinary roundi ng techni ques. [0012]

Not wi t hstwodbewpotdsat t he nuneri cal ranges and paranet er Cyatskeoamoseas t h t he
broad scope of the invention are approxi mations, the nunerical val ues set
forth in the specific exanples are reported as precisely as possible. Any

i | ue, i nh t i t ai i |
Fesal t [G3fFom 1AB0s Eshauidps Ghiicreidad PRt AV T isical Parid Bitelle t eat i ng”
measur RERIM f inBHRId ﬂiﬁgludbta|l5éﬂbulteﬁm 2] s‘ﬂl'bggﬁﬁd%éréiﬁ.aﬂzo@@)(aﬁwr@,rd cal range

recited herein is intended to include all sub-ranges subsuned therein. For

exanpl gnge ofaride @ is intended B inclideralksitdetangss heiwegs (and irclbdinghges

bet weep (and i,ncl udin t he . recited nini e of d, t recited
maxi muHSS4 8%“_”!6‘,* e Pgﬁ aﬁ‘g\/tﬁﬁd'gé't%%ﬁ#&a\f%%e é&ﬁgl th[ag?sm greater
than lhadflga MihisvdRiclsqR te@akgledtor ®ian! £aAd bhaaxikfum[VaRiddf I n this
application, the use of the singular includes the plural and plural

enconpagd@ldodirigss Ban Ul ess specifically stated otherwise. In this

appl i cgdd0n, the Y QL . | T stated

ot her wfdsdem[ OOISﬁnuﬁﬁsegéﬁlg%éﬁ?’%%\r}%net %ﬂé%gn%#%eﬁété @g%? gﬁ%ftﬂlﬁ?, %:';c{)drrposi tions
t h?t apmrala@hcﬁﬁﬁmssasrsm%mar,A&Ie&tﬁfbdl?ﬁ'roalmstettée othegrmisepulrt thisconposi ti on”
refers to conmpositions_that are thick or viscou 0 o fil] in a

def or n?PE?'_"?q{'OPth‘%H?? QE@romeQHSaPW@')e‘,m'?ﬁ% ﬁpﬁg'ﬁﬁglg’e%?‘?eéﬂqhéfw BF- scratch
when apﬂ“ﬁ? W T e iPeséitdiirtionds ané&wdatofgu Wolipddtidits thHR@rd erm “putty
conpositio I's nmeant to enconpass the term"filler conposition” that is
sonet i radiatieduiable.nAsarsed heateipetheaienmeipoidiylicommasitiaigeiens ty conposi ti ons

composrBRstbnpaal e Bist e erte o eRRRTUGH 5y dib iy kPrB0RRHRs (S0
M cr ongf affartidld, SFEas asht, Rle]| Grasdraitd wihérs applietBwith ClopSaimphe,aa si ngl e

| ayer. [0016] The gujtty conpositions of the present invention are radiation
cur abl 8batua gsputty kpien Thederm epyiy eempasition” Supaantdosieenanassdhi® refers to

term “filler composition” that is sometimes used in the art. In certain
embodiments, the putty compositions of the present invention are of a thickness
sufficient to enable the composition to be applied at a film thickness of at least
20 mils (508 microns) or, in some cases, at least 70 mils (1778 microns) in a
single layer.

[0016] The putty compositions of the present invention are radiation
curable. As used herein, the term “radiation curable composition” refers to
compositions that can be converted to a finished condition, j.e., a hardened film,
upon exposure of the composition to an energy source, such as an electron
beam (EB), ultraviolet radiation, or visible light. In certain embodiments, the
compositions of the present invention can be converted to such a condition in a
short period of time, i.e., less than about 5 minutes, by exposure of the
composition to low intensity ultraviolet radiation. As used herein, “low intensity
ultraviolet radiation” refers to radiation intensities of no more than about 400
watts, or, in certain embodiments, no more than about 250 watts. In certain
embodiments, the compositions of the present invention can be cured relatively

quickly using low intensity ultraviolet radiation, while still achieving acceptable
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conpositions that can be converted to a finished condition, i.e., a
hardened film upon exposure of the conposition to an energy source, such
as an el ewonoos/dvesn (EB), ultraviolet radiation, or visiPolrasskeogloge4s n
certain enbodi nents, the conpositions of the present invention can be
converted to such a condition in a short period of tinme, i.e., less than

about 5 minutes, by exposure of the conposition to Jl.ow infensit

Ol avPEIBMTRas: BRISHICRSUE AP santlng BCHesieT. SRy TapbiaFeo Pl

radi at hgmidityep@periies, antbij beré.ntensities of no nore than about 400 watts,
or, in certain enbodinents, no nore than about 250 watts. In certain

embodi §8MA, t heTbempdietion sHsakle puly compnsitionsmidhe inseserdinrntionr ed

o ev i RPAS e R Tl BTeT b alaBt B el Bl Fhe e on,
stone gihemncdrRptisihgRosolyded, suohi g8 & popmadrethat BStrarsspargniofohatraviole®017] The

radi ati on curable putty conpositions of the present invention conprise: (a)
a radi &qigHo’urabl e material, (b) a radiation cure initiator, and (c) a

filler risin t i I ent to
ul t ravi[oi eﬁ radi gp ?g%%q%@%ﬁé#ﬁgeﬁ%%eo@%?/ﬁ@no t%ﬂé%p%ég(gﬁ%?% nvention
conpr i sarable athtatialonAs usadb hereint theitatm “raliattedcurel eéfers tche term "radi ati on

cure" rg{yers.t R% ri zation that occurs oq exposure of a material to
an encPgYRSiAAlEN 10ttACeES 4ROBIRCOFYR P MARH| O AN SIBYSOLTE gt . or
vi si bl @ ki @Btan SecHERHBRT BEM), ulthidiet Mht! Vil igiturRPLSedmbriihal " refers

to materials having reactive co_rrgonents t hat ~are polynerizabl e by exposure
to an démeteyn Sadiatien cutaile avateriak scfene fynateriale bavingmeastiedl earlier. In

ronome FPEPRIRaT e pr B FRERRBIL 0 BReSiyby Rl SRABL pUMER shef 8°TE =
ul t r avitids efigrdly Fouedes neplidhed vadiert & betabhashbedisants ther adi ation curabl e
material conprises a multi-functjional (peth)acrylate. As used herein, the

t er m " FEMACSHARSIQf SRQIPresANt VRPN AOBPTISEr BPBOET () RO CIIGRMSS(S)ol i gomer s
havi ng yaty AETHIFhErizable by exposure to ultraviolet radiation.
[0019] In certain embodiments, the radiation curable material comprises a
multi-functional (meth)acrylate. As used herein, the term “multi-functional
(meth)acrylate” refers to monomers and/or oligomers having an acrylate
functionality of greater than 1. In the compositions of the present invention, upon
exposure to radiation, a radical induced polymerization of the multi-functional
(meth)acrylate occurs. As used herein, "(meth)acrylate” and terms derived
therefrom are intended to include both acrylates and methacrylates.
[0020] (Meth)acrylates suitable for use in the putty compositions of the
present invention include epoxy (meth)acrylates, urethane (meth)acrylates,
polyester (meth)acrylates, polyether (meth)acrylates, and acrylic
(meth)acrylates, among others.
[0021] Muilti-functional (meth)acrylates suitable for use in the putty
compositions of the present invention include, without limitation, difunctional,
trifunctional, tetrafunctional, pentafunctional, hexafunctional (meth)acrylates and

mixtures thereof. In certain embodiments, difunctional (meth)acrylates are used.



functionality of greater than 1. In the conpositions of the present

I nvention, upon exposure to radiation, a radical induced polynerization of
t he nul t iwbunetdsessal (et h)acryl ate occurs. As used her @Cm/US2006/008643
"(nmeth)acrylate" and terns derived therefromare intended to include both
acrylates and nethacrylates. [0020] (Meth)acrylates suitable for use in the

U et harQOPREt hy acgh ar iR B aRpies b PO BRS Vet ey o Y
(et h) gedethpicedatesrfciade ywitho(iehitatiey, ptiaiese gbfﬁ@rw(mtaﬂgza@ryle{téw 3]
Mul ti-functi onalq(?g/rret h)acryl ates suitable for use in t conpositions

of the BHYsBAGIYVG) EMEINachidliedd 4-Ritanediol diagry!ate. dn3- dane&wmrp@ﬂm
trif tsr A/f t
(et by sk et £ AR by RERBNIEG, LGy ACKRIBN GO | e i onal
it et onal m”°s"*?{?5(m?’a°ﬁ,ﬁﬁ"§?w”‘&“a‘“ e oﬁ‘“ t ?E ' Tene
gl ycol cﬁ{]r@@,rbg r&‘@ﬁ%ﬁl iyﬁy@fﬁ fé% 5%9?%
1,4-b t
1, 6- hg; ed|2+ rgl'a?érl?éh Eae?'(;rey@ I%@Q Zé&?%gr&g t%g%ln%a@g%q'y?atee et hoxyl at ed
hexaned:il(jhe‘rdj)qcrmllate dopsdpylane ?yo@ﬂ@hdﬁ%ﬁWbﬁ@ﬁbdﬁd&ﬂthﬁeﬂ&@Mcr yl at e,
t yl l. di th { {
i (et i aePiA et S kB yRbFnaPulEns SESrAREBT Hicteflathdets y co

di (et h)uﬁfétwlalbeopérfd @il(@llém)Qﬂﬁylﬁb?’émﬁmétf(ylﬁ?b@p@ﬁéﬁbﬂb@neﬂw%@?la@é hyl ene
gl ycol di acrgrl/)| ate, trinethyl ene col dinet hac@i;?l ate, pentaerythritol

tri ( metdlyearelprapaxy ﬁf'(mﬁﬁ"t)ﬁwydﬂtsr @ﬁb@mated irireethyletiropane,
oL RLORRO S LIRS e BRI B os horent ., ang
t et r aet[ogR8he gl yncbrtdlr(embbaimmt%e.pam compositionsg bkthealreseM023] I n
conpr i JBVEM R TREER PG SES r nE? t@q"r%ih%éé@&%&wﬁ%%@%@%ﬁ&' g
Comme: TRFIoRN QR S rAGuR bpa8) aspels S LALSRIE . o,
ol i gormavailabhe; One such product is commercially available as CN132 oligomer from

Sartomer Co., Exton, Pennsylvania.

[0024] In certain embodiments, the putty compositions of the present

invention comprise at least 30 percent by weight of the radiation curable material

or, in some embodiments, 30 to 95 percent by weight or, in yet other

embodiments, 30 to 50 percent by weight of the radiation curable material based

on the total weight of the putty composition.

[0025] As previously indicated, the putty compositions of the present

invention also comprise a radiation cure initiator. For example, in certain

embodiments, particularly when the radiation curable composition is to be cured

by ultraviolet radiation, the compositions of the present invention comprise a

photoinitiator. As will be appreciated by those skilled in the art, a photoinitiator

absorbs radiation during cure and transforms it into chemical energy available for

the polymerization. Photoinitiators are classified in two major groups based

upon a mode of action, either or both of which may be used in the compositions

of the present invention. Cleavage-type photoinitiators include acetophenones,
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Sartoner Co., Exton, Pennsylvania. [0024] In certain enbodinents, the putty
conpositions of the present invention conprise at |east 30 percent by

wei ght ofwoheoames4at i on curable material or, in sone enpaEiusRVEH08630 t o 95

percent by weight or, in yet other enbodinents, 30 to 50 percent by wei ght

of the radiation curable material based on the total weight of the putty

conposi tion As previously ilndicated, .the puft mposi.ions of the
ot ecen-TGR RO L B P e L e BRIt RRaE B BbeE ol e, in
cert ai mneregdeyIBdshhiaokites badl mixiies thé@of agdbatrastioretyipadl e conmposition is
to be cured by ultraviolet radiation, the conpositions of the present

i nvent |p@ﬁt@6w1§tqr§@1<auqﬁnbe@mnham Migilegs ketane, fppranthaped by those

Kill d
cr anst SnieRPfofe, cafpRPRdle, MEMnETRIRLaM Bhd HhfeE el 0 o
Phot oi 0026} or s Speciticassilifvitirth examplesel pﬂot@nmmslihaemaymgemme of

action, either or both of which my be use ai)h osi.tions of the
presentt @ﬁvﬁmcpawoséméﬁé@e P{/?J%e’]&t'fb\fed}“ﬁﬂt'ﬁ‘%lf’ ¢ deng ’I oin, benzoin

acetop n nzoyl oxi nmes,
acylphgggﬁpﬁéhgiH%ﬂgﬂgﬁﬁgghggggﬁgﬁgggﬁﬁﬂéﬁgx?ﬁggsgﬁﬁoﬁ?xtures thereof

Abst r abenanphgpeneg Hot'aichibrettenzephandneet, Qelnls(j‘ﬂ)lhé-none M chl er's ket one,

t hi oxan e anthra ui none, ¢ hor U|no | uor one, ket ocou in and

i e ur STpHEiaB o b EeRea ae; AR AR R R REng e B P Bes Fopitt ekt i aror s
that neygribs of wfiflatofs HVIabW fr¥ntOpBeEa Greng L., Dhfdpseseitheinjient i on i ncl ude
benzil, benzoin, benzoin methyl ether, benzoi n I Sobut’yl ether benzophenol,

acet opmmrowdmﬁdwmnywd%e@m @h@m\éﬂ@mﬂmﬂoﬁ@pmyﬁhmﬂg{nﬂ N -
A RO 17, XA LRI BN - L1 P
2- hy dr dxyarforng tacylphbsphinerodidesy gag; 2; &dmethyllbyedzow;ﬂpj'@hyhpmﬁpmﬂmnyl
;e}ogggﬂm@[ fﬂoir@rtﬁaééﬁ;ﬂ Ségynﬁp%ﬁggbggﬁaﬂ% hen%ne Zogiﬁanone, acyl phosphi ne
OXi des rigicthylbénsyH JHINYY bRESIARANS QkRIZS DYB- d%ﬂﬁeﬁéﬂfoyl-

diphenylphosphine oxide, and 2,6-dimethoxybenzoyldiphenylphosphine oxide,

bisacylphosphine oxides, e.g., bis(2,6-dimethyoxyben20y|)-2,4,4-

trimethylepentylphosphine oxide, bis(2,6-dimethylbenzoyl)-2,4,4-

trimethylpentylphosphine oxide, bis (2,4,6-trimethylbenzoyi)-2,4,4-

trimethylpentylphosphine oxide, and bis(2,6-dichlorobenzoyl)-2,4,4-

trimethylpentylphosphine oxide, and mixtures thereof.

[0027] In certain embodiments, the putty compositions of the present

invention comprise 0.01 up to 15 percent by weight of the radiation cure initiator

or, in some embodiments, 0.01 up to 10 percent by weight, or, in yet other

embodiments, 0.01 up to 5 percent by weight of the radiation polymerization

initiator based on the total weight of the putty composition.

[0028] The putty compositions of the present invention also comprise a

filler. As used herein, the term *filler” refers to an inert solid powder material, i.e.,

a powder material that is not reactive with any of the components present in the

putty composition. Typically, fillers are included in coating compositions to

substantially increase the viscosity of the composition and, therefore,
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oxi de, 2,4,6-trimethyl benzoyl di phenyl phosphi ne oxi de, bis (2,4, 6-

tri met hyl benzoyl) phenyl phosphi ne oxi de,

2, 6- di chlwoabenmwesshdi phenyl phosphi ne oxi de, and PCT/US2006/008643

2, 6- di met hoxybenzoyl di phenyl phosphi ne oxi de, bi sacyl phosphi ne oxi des, e.g.,
bi s(2, 6-di met hyoxybenzoyl ) -2, 4, 4- trinethyl epentyl phosphi ne oxi de,

oo SRR ABUAN B v AR RN o
bi s( 2, & dispiylensRenaf etah dnBodiidrite o e pity compoBitioRs opthale, and

m xtures thereof. [0027] In certain enbodi nents, the putty conpositions of
t he pr @sesantimxamionetheilgsicoswrises B pRlymer thatje sgbptantglivepgsparent t he

di at i b . , _ . b
o gt 16 Qiclet Bt T s Br AMERAERGHITR ot holilo Bet e BELCO0 (e
radi at itlge ppay Yoripositiongrofithe bredemit irhaseidnpas filkerstintsath wehgiusitivnst he putty

conposition. [0028] The putty conpositions of the present invention also
conpr i $@va preyipesly tyRicallehesiz pemprised OF ingrganici mingral ROWGETS, SULNE?S i ner t
solid 1/]&1% bal ok e ri tive with
any of %? e codr%%ﬁ@énttgéb%'?%@esr?éf?‘?dg%pﬁgfep%lg’ %I%%%Eﬁ{egégf\a@%l?k@%ﬁ y, fillers
ar e i nelatddidur,rarcbelaiyng conpositions to substantially increase the

i i f th it her ef bstantial Ly i the fil
Uhi oknd028) wn: TReIEBHGSEN! BrheTiehE Betaaetany Amea it ayer  tn
certai Ry@rie ifRE&iP EriboBirRents Y theORTRS Fhdy @@ﬁ\fbﬂfse Bhsolphep it id nvention, the

filler conprises a polynmer that is substantially transparent to ultraviol et
radi at iconventienalydised in the pyadudtionfaf powder sogtiag sompgsitionsngugteas ure of the

(F:) g%gs %%Pﬁ@::r'e%fg&g BB&% \#62 3%%5’35‘%&%']& Wéj{%te%ri]rh % %@’SHI lsréesgﬁ%’f é@n@‘%‘?ﬁ S c nineral
powder mclﬁdiﬂg rAixturak ther@of alnbssradie enftsadinnenss) lthefiker Sirsigtaeesentiallyc, gl ass

spheres and bubbles, slate flour, and c|ay. [0Q029] The pol ymer present in
the fi Of 8HCH @ PRIYMSE WhRTERSY 'P;Pth?h??‘@ed"ﬁ%'ﬁtse lymer GOFWIIESs 7

embodi g0 pdieeht by Weidfor #RTildrS Baed BhHE fotal@bight thereof. In other

embodiments, the filler may consist of a powder coating composition, which
comprises, in addition to such polymers, other coating components, such as
pigments, inorganic fillers, light stabilizers, anti-oxidants, flow control agents,
anti-popping agents, and catalyst.

[0030] As previously indicated, in certain embodiments, the filler
comprises a polymer that is transparent to ulfraviolet radiation (uitraviolet
radiation refers to radiation having wavelengths from 180 to 400 nanometers),
meaning that the polymer has the ability to pass ultraviolet radiation without
significant deviation or absorption. In certain embodiments, the polymer
transmits at least 90% of the ultraviolet radiation, i.e., no more than 10% is
deviated or absorbed by the polymer. In certain embodiments, the polymer does
not impart a color to the putty composition. In certain embodiments, the polymer
has a refractive index of 1.5 to 1.6. Such polymers are commercially available.
One example of a polymer that is substantially transparent to ultraviolet
radiation, and which is suitable for use in the putty compositions of the present



conventionally used in the production of powder coating conpositions, such
as acrylic resins, polyester resins, polyurethane resins, epoxy resins, and
the |i ke,wOnoeéadssag m xtures thereof. In certain enbodi meEmUs2006l0e86f3 | | er
consists essentially of such a polyner, whereas, in other enbodi nents, the
pol ynmer conprises at |east 70 percent by weight of the filler, based on the

t ot al i .tte f..1n en,. e | e fl I st of a
pomdervﬁveg{%'oﬂ c%‘fﬁi@?ﬁ "f'%ﬁ %,aﬁ@w @gcw né@dyﬁedﬂ%{oégq §h pol ymers,
ot her %salﬁéh TeEaRgREPAKK, NewhlCaslipagnments, inorganic fillers, |ight
stabilizers, anti-oxidants, flow control agents, anti-popping agents, and

cat al y400310030] Imsegpiaensbadipnantspt teclresent twention, thaddar eempEses he

filler [ di ation
(ul t o ST 52T Bpf Ry Wt oh 3 Sofn RfERRANERE 18 B 18 bt bP0 ™1 50"
4?0 narmrigmeoséin y@amergan?]bwdmtelmes 130 wyreo 60 perédr BbivEighy, drpmp@tasr
ultraviolet radiation without sjgnifica atlon tion.

cer t ai Fa&fB« H’Bﬁ?é% RETECRPY WEID %\%ﬁﬁn‘?'&qﬁ-{ qt@ld/gglggb%a@p RAY ul t raV| ol et
radi at 'C%Fh rﬁ?n no nore than 10%is deviated or absorbed by the polyner.
In certa| di ments, the polynmer does not inpart a color to the putty

conposi[0dd2] In tre cedain enmbodimesnts sthetm@tymﬂnymtldnasofatheqfreamtl ve i ndex of

.On | f
o0y marimyatition oy RRmlera, Mfof MERBRE! Grethigiriiets Sufesriah ArdiPER on” and

whi ch ispewifid r@l@h@fdr@tlohéle(lrhéth)d%?ylﬁtéstéu|l%\‘b[§3ﬁ>?ldsquh@%oﬁdﬁﬁ)3|tlons of
presentinvention, is available as Fine-Clad(r) A-257 acrylic resin from

Rei chhdhe present invesdieariaeiude, witout linaitationnbiyh (rc&traaizwbate{ l@geqqyl In certain
oo TR REHES SO BYABIA0, P B EE BRI 8RR ' oo
or, in (y@th)@hn&ateembw(mem)acry&@e @(Z-@tlﬁj)(yleﬂtcneyl)lbtm awsyrlgbt 2-or, in ot her
case! cihubBe o Banih oY eirr ot eBlesbrpighe e e ot the
the pr&&filh)acrylate, dodecyl (meth)acrylate, isododecyl (meth)ac:rylate, octadecyl

(meth)acrylate, 2-hydroxyethyl (meth)acrylate, hydroxypropyl (meth)acrylate

(isomer mixture), benzyl (meth)acrylate, phenoxyethyl (meth)acrylate, isobornyi

(meth)acrylate, tetrahydrofurfuryl (meth)acrylate, dicyclopentyl (meth)acrylate

and further (meth)acrylates which have a double bond capable of free radical

polymerization. A monofunctional acrylate suitable for use in the radiation

curable compositions of the present invention is commercially available as

CD9050 from Sartomer Co., Exton, Pennsylvania.

[0033] In certain embodiments of the present invention, the

monofunctional (meth)acrylate adhesion promoter comprises at least 0.1 percent

by weight or, in some embodiments, 0.1 up to 5 percent by weight, or, in yet

other embodiments, 1 up to 5 percent by weight, based on the total weight of the

putty composition.

[0034] In certain embodiments, the putty compositions of the present

invention comprise an optical brightener. As will be understood by those skilled

in the art, optical brighteners are compounds that absorb ultraviolet light and



i nvention may conprise a nonofunctional (neth)acrylate adhesion pronoter.
Speci fic nonofunctional (neth)acrylates suitable for use in the
conposi t iwo0wiotsae present invention include, wthout PCEiUSatt6o0864HUL VI
(meth)acrylate, isobutyl (meth)acrylate, tert-butyl (neth)acryl ate, hexyl
(meth)acryl ate, cyclohexyl (neth)acrylate, octyl (neth)acryl ate,

5. 5 5. CPRNUERDY REASHD teken Apatiepheiatonhaeiphayal PAfEnY sl
(et ) apeubate Tris fdlodeNted By M AsEstce, octadecyl (meth)acrylate,

2- hydroxyet hyl (neth) acrgl ate, hydroxypropyl (neth)acrylate (isoner
m xt ur §§03Fenzy| Typisalty,dbe piptical brightensiparadromasic oy stsmoaydic i sobor nyl

(et 1) S Es SR O fafddtie e RO R Mifiaf LAY RBBERL Doy capabl
of freefcafjugateddddbyiebonat! ma_nmlégaﬂb?twélib@igﬁter@é)ﬁ!r@ﬁeriegﬁ\ze@_tﬂfe for use
in the radiation curable conpositions of the present invention is

comer EigningstipgnedisHionis pueh pe the bistdariy! desvatiyss. ;. thasmisyl vani a.

[ 0033] i i ts of the present invention, the nonofunctional
(et h) géﬁ]ﬁ%gnggggﬁiég?gﬁbﬂg?%mt er conprises at least 0.1 percent by weight
or, in sone enbodinments, 0.1 up to 5 percent by weight, or, in yet other
enbodi ments, 1 up to 5 v;A){]‘;f?_cent by wei ght, based AR the total weight of the
putty conposition. [003#] kn c in enbgdnyrent:s, #he putty conpositions of
the present inventi oni*:evs;zg{pziw < an’ pt=icgal b eners¥ As wi Il be understood
by those skilled in the t,sop=Cal bri ghtenersware conpounds that absorb
ultraviolet |ight andconvert the ewmergy ##sken up into the | onger wavel ength
visible portions of the spectrum This is evidenced by a fluorescence.

[ 0035] LGalyh t i cal j LSy R erocyclic
corrpour@&%?@%%ﬁdt\ﬂggg%g%gebc#){ﬂ%@??&?%ﬁrgg@%nd V\Akﬁﬁé)%.wﬂ?m nt er r upt ed
chai n alubstilofedhydrdxdaarid ehlbomds. Exanpl es of optical brighteners are -

der| Vat[wgé], O{ _ giE?(gi f égte,lo% gt%g?%ipﬁgélfborfgh?erﬁacris%rg %?s%z% est shuechbélsS %hrois%Zi ny|

deri vat
P : &c-x-cx ; g
' B o

of the structure:
where R is hydrogen, alkyl and alkoxy and X is an unsaturated radical such as:

B S el 647

[0037] Bisazoles have an intense fluorescence upon exposure to
ultraviolet light and are suitable for use in the putty compositions of the present
invention. A suitable bisazole is 2,2'-(2,5-thiophenediy!)bis(5-tert-

]

butylbenzoxazole), that is, R equals tertiarybutyl and X equals U in the

formula above.
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conpounds of the structure: where X, Xland Y and Ylcan be the sane or
different and include am no, substituted hydroxyl and chloro. [0036]
Exanpl es wO 204dmo684apt i cal bri ghteners are bi sazol es suclrcagistévosascas t he
structure: where R is hydrogen, al kyl and al koxy and X is an unsaturated
radi cal such as: [0037] Bisazoles have an intense fluorescence upon

| t I t d bl i
iéﬁ%iiﬁ@%s” BTl e R etk ol Bahisrels btd Pt
(Blséeﬁﬂb)@@ﬂ-ﬁegjdﬂ A§EA@@BRWE®>®BBMM<®@Bewhldh@b is, Requals
tertlarybut and X ec||ual s L"- -VJf in the fornula above. [0038]

Non- | i mmmgcueﬂmpa@ﬂo efrosuFastinan §hendiasl Gei gfiitiegepert; hemmessee as

avai | ARG P D E e Bl H e relo e Rt e Bor o TS B
UVI TEXGe) W@@qy@f&gm@ngﬂmr@rm comercially available from G ba- Geigy Corp.

of G eensboro, N C. [0039] In certain enbodi nents, the o tlc | brightener
i s preE¥ROlin thél §mh061ﬂm[3ﬁt3aﬁ|ﬁ|ﬁp§°%b”gﬁtqr@éﬁ p[pspn MNE€¢al ly 0.1 to

2.5 pe&g‘% bs¥n't RaSEL: I%st?%abs@égdgt’l Bf2 5he ﬁf‘ The anount

of the op Ica br| ghtener presen utty C?WpOSItIOﬂ an range

bet vveeba%d/ondoﬂal waightiof tiie thmpesitiahu€be iandurd iof thebpticad brighterest val ues.

[ 0040] The cQ OSItIQ s of the ent invention.can SO _conpri se

ot her Bfﬁﬁeé‘ﬁ e tg}c)ﬁ'%ﬂﬁ’%s' u8ﬁn5§“%$ﬁsﬁﬂf¢9&?%89wa&ﬂ @heﬁ? astici zers,
anti og;é|g@§t,§c|u§9é\5¢mesreoﬂgaf\,@q:ﬁé§ﬂt s, flow control agents, anti-settling
agents, and the ke. When present, these materials are generally used at a

| evel [040Iss t h]ilne pBttpeoomesitionsaf the pressnt imeaemtiop qasy ¥sacomprisei ght
oo e el o, o 53PS Aoy yddeeR bieygesReskii o T
oxidants, solvents, surfactants, flow control agents, anti-settling agents, and the
like. When present, these materials are generally used at a level of less than 25
percent, such as less than 10 percent by weight, based on the total weight of
resin solids in the putty composition. The compositions may also contain
colorants, such as dyes or pigments.
[0041] The present invention is also directed to methods for refinishing a
substrate. As used herein, the term “refinish” refers to the process of repairing
damage, such as scratches, dent, or holes, to the surface or finish of an article.
The refinishing methods of the present invention comprise the steps of: (a)
applying to at least a portion of the substrate a putty composition of the present
invention; (b) curing the putty composition by exposing the composition to
radiation; and (c) applying to at least a portion of the substrate a protective
and/or decorative coating system.
[0042] The refinishing methods of the present invention comprise the step
of applying a putty composition to at least a portion of a substrate. The step of
applying the putty composition to the substrate can be performed by any of the
conventional application methods known to those skilled in the art, such as with
a brush, wipe, roller, razor blade, a spatula or putty-knife. In certain

embodiments, the application step can be performed by, for example, first

-11 -



[ 0041] The present invention is also directed to nethods for refinishing a
substrate. As used herein, the term"refinish" refers to the process of
repai ri ngwoanmgeessguch as scratches, dent, or hol es, toPChaSsweiessas or
finish of an article. The refinishing methods of the present invention
conprise the steps of: (a) applying to at least a portion of the substrate

tt It f th ' ti - (. |
conpostREBING SeBOkBreAehameABBLIe Bt 6aartenhen Bt BB yi ng o
at | eagf @ @thbg@a pRkidM6r theksivsiate AARURLBRS potEonAAIRs pdegor ative coating
system [0042] The refinishing nethods of the present invention conprise

the stepmpbsiippinganien heiappliehiats daraged pattianeaisthe substrateowitds a

substragte. The ste | vi pg:.-t h I | strate can
be. per Rt anhatie BRBURAL: PuRHbt afRIBaT o BRul RoBRER' 1 5' T hoce
ski | | ephadyrthbR®easuperiiidseaisovdrithe dirdtrpsstion, Wighey, fooexample; azpatilbage, a
spatula or putty-knife. In certain enbodinents, the application step can be
per f or Retdykpites iBronsxnprEe SYGGasshist apRticaions sin eRraIp e@?@ﬂ'@enﬁmunt of the
putty I L r fj ' f the
Subst r SFEPRR QUi oiBOslon PR BEpRlapiid) IS tickeCBBRERraniied MeEe ppi i ed
t o t hecdmpegitibnmnay berthicket thansthbthickhesswot the driginabcamfing, a spatul a or

putty-knife. Furfher t.i f th tt Lti th b
Super i MU over e retRNEs MaRREHBAT U PiR5ont BROBARAINS CIMBESR U or
putty- %@5{ G;f eig:bsm&h‘érpuﬂﬂr QAPSSASS kY PachRIdA . CRE &tiin ehibdimentd) the

enbodi ter  the putty conposition has been applied, the thickness of
t he applitgcompasitiondmexpbsedip wiavisiet nadistion. tVareoves inigeERifess of t he

original ,coating. .[00 The refini sh . j_nvention

al so QSWC@@?P%Q & E%%'@B@S%\@S ?ﬂ@%%ﬁ@gﬁ%ﬁqr{ ?@HB[@;%#& lon. In

certai pf eppOshgend putty bempBitivnae PR Inichsity URravidiesedidtionul threeviaii et

radi ation. Moreover, 1n certain enbaodi nents, the refinishi &g_ t hods of the
t (o}

pr esenemundiments thaRptty sempraitionsof dhe Brgsest Hysnlen sap sition to
S on SRSV R SOL aBhEL 280 S RBLLS) oA Apodilsn P Y
to low intensity ultraviolet radiation, while achieving favorable performance
properties, such as sanding, adhesion and humidity properties, among others.
The irradiation of ultraviolet rays can be performed using, for example, an
apparatus that generates light containing ultraviolet rays, such as a UV lamp.
UV lamps that generate low intensity ultraviolet radiation, which are suitable for
use in the methods of the present invention, include, without limitation, the UV-H
254 Hand Lamp, commercially available from Panacol-Elosol GmbH, Oberursel,
Germany, and the UVAHAND 250 UV Curing Lamp, commercially available from
Dedoes Industries, Inc., Welled Lake, Michigan.
[0044] As a result of the irradiation of ultraviolet rays, the putty
composition cures, i.e., hardens, and the damaged portion of the substrate is
filled with the cured putty composition. In certain embodiments of the refinishing
methods of the present invention, the surface of the putty composition may then
be sanded to smoothen that surface. For example, the surface of the cured
putty composition may be elevated from the surface of the adjacent portions of

the substrate coated with an original coating. Thus, the surface of the cured
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relatively quickly, i.e., within about 2 to 5 mnutes, by exposing the
conposition to lowintensity ultraviolet radiation, while achieving

f avor abl ewpendeomvosace properties, such as sandi ng, adhe®consasd/obens dity
properties, anong others. The irradiation of ultraviolet rays can be
performed using, for exanple, an apparatus that generates |ight containing

ultraviolet rays,.such as a UV lLanp., UV | s that generate |ow intensity
ul t ravPH{t%FOF‘&’éﬁg'ﬂndﬁ?y%ﬁiQmuﬁ? & gﬁ? X g%%rorl%%ali%aﬁﬂg “ﬁﬁl%g%rs of the
pr esenbxém}b@jtai hddrncl ude, without limtation, the UV-H 254 Hand Lanp,

commerci al 'y ‘avai | abl e from Panacol - El osol GrbH, Oberursel, Germany, and
t he UMD 250 The ietheds phthe presefbinyealioy alspagarapiise theostePefioes

| nd ' : | 1 [ |t

| rradi 2PPaingt PrieRtve BPa”igneliil 2o sRERR LR RaREd poticH of 40

har dengupétigtet Frotkviing efhdpsi ddconatble ¢dirpldiatamt ehatsmby bleatsed initheéhe cured
putty conposition. In certain enbodinents of the refinishing nethods of the

pr esenMathods of e presentipreniian kicludes fepxampleniPseLRreiecidS @8Pden be sanded
to 5”08{988%’(%% ﬁHgfsg&% S t%?‘éeﬁh\?entfo %lliﬁ%{a&%a@fon&&ﬂecﬂé'ﬁﬁ%hp!Jtty
y Be & va{n ed A ace o

conpositron na rom the sur the adj acent portions of
t he subsatig epplicdtiedsyambngotioeisgi Bredmpleatdf sgitafleysptective sndf ace of t he

curedputty conposition may pe ground to.the [evel of t rigipal, _coatin
st ng. OpBoreNG RoRUNG VsEiRnat fsnaas apAishi Fewcatca WAR e Bfoisven:  on

al so cgppyd ?r%sbh‘?in%ﬁﬁor?fnoﬂ&& é’ihpﬂz lByEF Sd&fld Hatamd! Sictias pigrémedcoat i ng
systemto at least a portion of the Substrate.” Protective and/ or decorative

coat i ngiregkgless coating systems, asddniiti-layrredeystanes cfuchias pyséematthathvent i on

i ncl ude, ,for exanpl hos t Ve an eco i oating systens that

are comlﬁc?‘? Bﬁﬂ%n%ge%aq%%gg[a&ﬁg%hgg ?IE?FW%sﬁoag[@étl%ﬁ%ﬁappl I cations, anong
ot her s [od246]™! esirpéertaih terfbsimets Wnever Motk Bgery of theeroteetivagngyst ens t hat
may be applied in accordance with the nethods of the present invention

i ncl udélesprajive qogling system mpyshe deresitad Famaa coplipererwgoattica dhaly| oss

coati ngh SYFE LT HolARSHEEbMbos YRS IS XRERG ettty NAB UisBY Herd, bat
“thermosetting” is meant a polymeric composition that “sets” irreversibly upon
curing or crosslinking, wherein the polymer chains of the polymeric components
are joined together by covalent bonds. This property is usually associated with a
cross-linking reaction of the composition constituents often induced, for example,
by heat or radiation. See Hawley, Gessner G., The Condensed Chemical
Dictionary, Ninth Edition., page 856; Surface Coatings, vol. 2, Oil and Colour
Chemists’ Association, Australia, TAFE Educational Books (1974). Curing or
crosslinking reactions also may be carried out under ambient conditions. Once
cured or crosslinked, a thermosetting resin will not melt upon the application of
heat and is insoluble in solvents. In other embodiments, one or more layers of
the protective and/or decorative coating system may be deposited from a coating
composition that includes a polymeric composition that is thermoplastic.
“Thermoplastic” polymeric compositions comprise polymeric components that
are not joined by covalent bonds and thereby can undergo liquid flow upon
heating and are soluble in solvents. See Saunders, K.J., Organic Polymer
Chemistry, pp. 41-42, Chapman and Hall, London (1973).
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I nclude a pignented basecoat |ayer and a clear top coating layer. [0046] In
certain enbodi nents, one or nore |layers of the protective and/or decorative
coat i ng syetemvayesadbe deposited from a coating conposi t iPom/ushai/onsses udes a
pol yneric corrposi tion that is thernosetting. As used herein, by
"thernosetting"” is neant a polyneric corrposi tion that "sets" irreversibly

Li.nk wh h h | i
conpontitdflare (P eRIAT BRUNEES BratanBrbiavaE Shled Bk el Loual |y
associ geedrative fboauﬁ@ %§§te|rh Wféy‘lge ae?séltesmfr@ﬁq 4 B@aﬁﬁ&gﬁ ﬁiﬁgbmﬂnQﬁé‘tSt i tuents

often induced, for éxanple radi atio , Gessner G,
The Cofrniudesia Colmerid ccnm@ps@ﬁartpat iRCidas Bdithowrdimitainge hzzs@xysarr face

Coat TAFE
ducat oSl aRe-CraBito Eh GBS o ATRE P attpRt 8ty The
carri egoftdinidg pRlyestd gilymeandhd iotigemetNand ioogenate of ipgdrbkylked, a
thernosetting resin will not nelt upon the application of heat and is

i nsol ulsPataining pohatethaneplymers, &m@anﬁ@ﬁﬂ%ocyaﬁat%ﬁomﬁawg ROWHESES. t he

pr ot ect[? ggrand/ Oﬁ'h@%fc@é%éd’i?m% atif ‘%OSE‘%TE%B'&%W é&%ﬁﬂgﬁéf‘%r{’ fom a coating

conposi that I'nc a’ po yrrer c'co sitiron nopl asti c.
"Ther maclchert methgooylicneeid or hyapogitkybastecoopacrytic po me”t’eacrqh«: ecjdousht s t hat
are not cov | ent bonds and t hereb d fl

neat | nGSdNTORE A rERECH T Bt o reloy atiar wih RRo L repoifer pol yner
Chem 5tp’o}’ym@di’zab‘ﬂéeﬂ&le%@“@ﬁba’%ﬂﬁh&@?ﬂondﬁ%}@%cﬁ%@& I[é@é%]oﬂdbrﬁﬁf tain

enbodi nents, one or ‘nore l"ayers of the protective and/ or decorative coating

syst emamlnbb:dmg)mtmsédnmaméatecmd Zetiyd eyl adrglate, rand ving argeatis

Car by SHEER Suishith 1Rty AR E Rl shRES entlipBBoes i Hetell Bouy i o

aci dCOM%é&té@tsFﬁHd’Mbn Rohyivhs ar8deRictaDtteresuliin ahsryliRedigmer
hydr oxyl cont ai ni ng pol yur et hane_pol yners, or._ anmine or isocyanate-containing

pol yur &¥8 pemstars hysrxvher gritoxylit oeigfynciqnalifed, are typical Iy copol yrer s
of acr?fb?lifgclac' d Bls f%tsr?c‘i{/l}’é béiyAfrS e BYRILPX KRR br &Rt fotedivedcr vl i c or

nmet hacry aci d suc
and/or decorative coating system may be deposited from a coating composition

that includes a polymeric composition that includes a polyester polymer or
oligomer. Such polymers may be prepared in a known manner by condensation
of polyhydric alcohols and polycarboxylic acids. Suitable polyhydric alcohols
include ethylene glycol, neopentyl glycol, trimethylol propane and pentaerythritol.
[0050] Suitable polycarboxylic acids include adipic acid, 1,4-cyclohexyl
dicarboxylic acid and hexahydrophthalic acid. Besides the polycarboxylic acids
mentioned above, functional equivalents of the acids such as anhydrides where
they exist or lower alkyl esters of the acids such as the methyl esters may be
used. Also, small amounts of monocarboxylic acids such as stearic acid may be
used.

[0051] Hydroxyl-containing polyester oligomers can be prepared by
reacting an anhydride of a dicarboxylic acid such as hexahydrophthalic

anhydride with a diol such as neopentyl glycol in a 1:2 molar ratio.
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as hydroxyethyl nethacrylate or hydroxypropyl acrylate with one or nore

ot her pol ynerizable ethylenically unsaturated nononers such as al kyl esters
of acryl iwoaoihssaal udi ng nmet hyl met hacryl ate and 2- et hplcThiszgoe/oessny | at e,
and vinyl aromatic conpounds such as styrene, al pha-nethyl styrene and
vinyl toluene. The ratio of reactants and reaction conditions are sel ected

t ' | i.c I ith danpt. hydr I ) . [ i i d
funct: Logaa1t, ™" Bliekp s Seslied e Ephreba By ing, Suiale BB SITENE s of t he
prot echiiR rﬁag/gterus%%%ﬂ{doaﬁwbme?wéiggn@é?%%ra@_ﬁv% SR PREEEE ofiF g¥y=p coating

conposition t I ncludes a polymeric conposition that includes a polyester
pol ynebean aill tajjoik dehBirateg obgtoe of amrdyndeil,@repag ethérs. a known manner by

d ' f pplyhydric alcohols.and pol vcarboxyl i i ds. . Sujtabl
pol yhy B8Na1 Conofe Reliestis Tofk fpatalt Bs diminAL OB A GIOEGIDORY et byl ol
propangraiph panbhaeavdikibld Ar-fultRePSlosSiHKiRPteadiishycar boxyl i ¢ aci ds incl ude

adi pic _acid, 1,4-cyclohexyl dicarboxylic acid and hexahydrophthalic acid.
Besi def00%H pol yPabhussthrne patyrasrsnedittaivinedieamings isqayapeteopaydguylval ent s of

t he aci u | ers of the
aci do. SRRy RIsEHE GRUIE I LBHhd BpGHShafton WA PhEBhnRRb s
rmgocanéwtl ¥ bof SU@bi:bdﬁestiml am/ostileaoﬁad:ive@bdtimﬁyﬁemﬁam dé;ﬁhﬁéb H. The
Hydr oxyl - cont ai ni ng pol yest er ol j goners can be prepare y reacting an
anhy dr Paephanainolidie o NGO dermainated pelyiiedhanaingt ren bei dseshiRgleede wi th a
diol s B W i <t | fidbb PaR] Were it is
desi reg?%oéérrﬁgﬁ%g )tz/il}l(lr}%(gir | ngl}lblgdﬁ?lé lﬁgr@rw%dégi Né;tty acids may be used
and i npolysncyboatesx aitE polytitess-eoni@ining terminahisdeyamate or brimswy ar bean oi |,
tall oil, dehydrated castor .qjél Oh tung oil, anong ot h§r s. [0053] The
pol yests_gpgn AFRELRUPT Whi¢ PR R&IYSH cﬁISK}‘_Pseaﬂﬁq(bﬁ’eg YUY oups t hat
are avaiohyaphifes Hcidding Pplyrie @S pbivakiings WRR Polysscydnddst] THel yur et hane
pol ymers ‘cont ai ning térmnal isocCyanate or hydroxyl dgr oups nmay al so be used
i n t he hydeiyHigoewamalsiariasninefiseelianisie RqeiMalent ratisr i adjusted and

reaction conditions selected to obtain the desired terminal group. Examples of

suitable polyisocyanates are those described in United States Patent No.

4,046,729 at column 5, line 26 to column 6, line 28, hereby incorporated by

reference. Examples of suitable polyols are those described in United States

Patent No. 4,046,729 at column 7, line 52 to column 10, line 35, hereby

incorporated by reference. Examples of suitable polyamines are those

described in United States Patent No. 4,046,729 at column 6, line 61 to column

7, line 32 and in United States Patent No. 3,799,854 at column 3, lines 13 to 50,

both hereby incorporated by reference.

[0055] In certain embodiments, one or more layers of the protective and/or

decorative coating system may be deposited from a curable coating composition

that includes a curing agent, such as aminoplast resins and phenoplast resins

and mixtures thereof, as curing agents for OH and COOH, and amide and

carbamate functional group containing materials. Examples of aminoplast and

phenoplast resins suitable as curing agents in the curable compositions of the

present invention are those described in United States Patent No. 3,919,351 at

col. 5, line 22 to col. 6, line 25, hereby incorporated by reference.
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| ayers of such protective and/or decorative coating systens are deposited.
The pol yuret hane polyols or NCOterm nated pol yurethanes that can be used

i ncl ude two=eoguessar ed by reacting pol yol s including polpgmasc@epodeydl s with
pol yi socyanates. The pol yurea-containing term nal isocyanate or primry or
seconddry” am ne groups \/\hi ch can be used are those prepared by reacting

| | th teg. .Th
by ox e ocyanaebisRvaliiee/anshiolRe BoNisarvandRs SR SO i e and
reacti gjy ﬁﬂﬂcpﬂirﬁ*r‘u %n%l%r%éc%ﬂd’éﬂl SR Br ecdi'ﬁélhfrﬁ;dmta?érial@%e @efup. Exanpl es

of suitab ocyanates ar€ those described 'n United States Patent No.
4, 046, ka@dwatin thee arin Escamplaeoﬁsmtablecﬂomm@gnlateﬁ;eamsblq%eéuﬁpqyaaah@orat ed by

5 at oo Mo OB dhcBhed Yo bAeS iRtebT teR] Rig 1298, B H SolrB. it T6.t %%,
her ebytd Bgoérwrra@ﬁwe@ﬁtét@fs%ﬁaﬁmoEzaaalm & ch s ikt Rl GG IHdJes are those
described in United States Patent No. 046, 729 at col um 6, line 6 1to

col umhegrehy insoppraied byreferened. St at es Patent No. 3,799,854 at col um 3,

[i 5 t t

enboai MOAT. *oneABhWALES P P SO BRSHRLEE OB ahd PRI Snd HiRentBnC " LT
syst emai#iio lgeotepostainiith hfazmlaiscauea\mud«mm inri@ecartrpﬁzammms ¢fhat i ncludes a

curing agent, such as.am noplast resjns, and, ph resins and m xtures

t her eofUl @@eamhwﬁgd%mL&,der serjessHL %@ﬂng%%éﬁfe&?%tﬁat @Sr bamat e

functi gnajg %é’HPc&loﬁ‘balhﬁé"% 567 Ajd th uﬁﬁé@%&ﬁ%sqfatém R8P4 3b, Atfat

phenopl &st 'resins surt e as curing agents in the curabl e conpositions of
t he pr eski® lineydhto 6if, hoth héreby mlwporahedibwetanemmj St at es Patent No.

3, 919, t col line 22 t b ted b
refer ei@@fﬁoogg] P@@WP%@%?Q%‘E'%@%:W@? S%rk(gﬁ(%i f%‘%'%’@? }éﬁr&%gr ggr gUI’GI ngy
agents cBﬁfanﬂ#g FhsteRAISTEIE YvEl RGN Wﬂ@mr Examm@s of uifabient ai ning material s

are well known in the art. Exanples of suitable polyisoc anat es and bl ocked
. socya@@b@@omﬁi@sum@udamm@wlh@@dn|Uﬂlt@ﬁi. $f@ae$Pateé§ Ney al, 546, 045
at col co? 5, llhgg %3%@ 58, hereby incorporated by reference.

[0059] Polyacids as curing agents for epoxy functional group containing

materials are well known in the art. Examples of suitable polyacids include those
described in United States Patent No. 4,681,811 at col. 6, line 45 to col. 9, line
54, hereby incorporated by reference.

[0060] Polyols, that is, a material having an average of two or more
hydroxyl groups per molecule, can be used as curing agents for NCO functional
group containing materials and anhydrides and esters and are well known in the
art. Examples of suitable polyols include those described in United States
Patent No. 4,046,729 at col. 7, line 52 to col. 8, line 9; col. 8, line 29 to col. 9, line
66; and in United States Patent No. 3,919,315 at col. 2, line 64 to col. 3, line 33,
both hereby incorporated by reference.

[0061] Polyamines can also be used as curing agents for NCO functional
group containing materials and for carbonates and unhindered esters and are
well known in the art. Examples of suitable polyamines include those described
in United States Patent No. 4,046,729 at col. 6, line 61 to col. 7, line 26, hereby

incorporated by reference.
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to 38; and in United States Patent No. 5,468,802 at col. 3, lines 48 to 60,
both hereby incorporated by reference. [0057] Anhydrides as curing agents
for OH amslopnéemssa4and/ or secondary am no group contai niPOE/Usats0IEHs ar e
wel |l known in the art. Exanples of suitabl e anhydrides include those
described in United States Patent No. 4,798,746 at col. 10, lines 16 to 50;

d i Led Stat Pat ent 790 | . | i 4 1 tp 57, both
ﬁgrelt)g[qm(raporal?‘e‘ieﬁsrwaregffwews Pﬁﬁﬁ]m@% '9%%'&‘?%@? pgé]tee(sgﬂye ﬁad}a%’éent s 19 or
COOH fHQéér‘aﬂV@'coQﬁﬁ@'@y@t@m Ry I EFSSldTrSma Soakld cdﬁﬂﬁ@@tibrﬁltﬁéte art.

Exanpl es of suitable pol yepoxi des include those described in United States
Pat ent indtudes, GBaddition tatheedmpsenentsriasciBed abege, ayadety ofibehor at ed by

r ef Pol ' I

Cont o1 AiTyeRErENnAS. HARRArSieh ehER R BppSlipfE AN tefizknf 0L o1P
pol yaccdﬁéjuhmwﬁtht’ch@@emﬁ@mcmgosmoheuegdntsécaab@v@a@ecntg Aothet, 681 ,81 1
at col line 45 to col ., line 54, hereby incorporated b reference

[ 0060] resiliast soatingaeompositionds Bef detrimantally a Cé@eﬂra ”@fotw isAtioRr e
hydrox I db%‘?’ge s curing agents for NCO
functlé %%Eégmg%{)&ﬁ{o alaﬁﬁé‘g&prm gﬁ?gﬁs an %nhydrl des and esters and are

wel | k[@088]i n t hin eartain Embmilments‘ o&eldrabbke ||agelgsod>fstherprbtﬂauﬂave hadmrdescri bed
in Unlted St at es Pat ent 048 729 | i ne 52&9@%. 8, line 9;
col - gdeForAiV GorHNG SyStedt MavRe g8eod s peatinaspoiaas bn S5t

3,919, ?ﬁbﬁlc?és &%‘a‘t 6)%’[ tb 'aBéeI@f’atéQhé elire ?‘eachbﬁeeiﬁnpiegtd? sﬂﬂéB@cdtQ?@trspor at ed

by reference. Pol'yam nes can al so be used as curing agenfs for
functi mmldegommobommwmgisrmwbrasadlbu%ﬂnﬂiﬂﬁufﬁéﬁbdihab’ébn@% euditd nder ed

nol uad RSP c Yt DBk tar BISTHRN B e s G BRWEER OF°
l'ine 6afh draineplast éurihd BEeRCand BHeckacting gt #ad/oy catfanagtace. [ 0062] In

certain enbodi nents, one or nore |ayers of the protective and/ or
functional groups of the thermosettable dispersion include acidic materials, for

example, acid phosphates such as phenyl acid phosphate, and substituted or
unsubstituted sulfonic acids such as dodecylbenzene sulfonic acid or
paratoluene sulfonic acid.

[0064] In certain embodiments, one or more layers of the protective and/or
decorative coating system may be deposited from a coating composition that
includes one or more other additive ingredients, including those which are well
known in the art of formulating surface coatings, such as dyes, pigments,
surfactants, flow control agents, thixotropic agents, fillers, anti-gassing agents,
organic co-solvents, catalysts, and other customary auxiliaries. Exampies of
these materials and suitable amounts are described in United States Patent Nos.
4,220,679, 4,403,003, 4,147,769 and 5,071,904, which are incorporated herein
by reference.

[0065] The coating compositions from which one or more layers of the
protective and/or decorating coating system are deposited may be applied by
any conventional coating technique, such as brushing, spraying, dipping, or

flowing, among others.
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decorative coating systemmay be deposited froma coating conposition that
I ncludes, in addition to the conponents descri bed above, a variety of other
adj uvant wetesdmbsi4 |1 f desired, other polyneric conposi PCONS2@an0sse3
utilized in conjunction with the polyneric conpositions described above so
|l ong as the resultant coating conmposition is not detrinmentally affected in

terns plication, .physi cal r f.or mance,. and arance praoperties.

[ 0063] %aercier tai {5' %‘?%ai%@ﬂ@fneﬁﬁse ﬂ?)‘? pﬁﬂ?@“@a@%&@%?c?'@ 'VSrCS’?ﬁﬁgi ve and/ or
decor aéi/éﬁ@ﬁ?@@hr)ﬂgeé?,)dﬁta@l@itWo@th@?ﬂQﬁémg{é layerpyntaritbd digreePgiBesi ti on t hat
I ncludes a catalyst to accelerate the cure reaction, exanples of suitable

cat al yseatinghrie nowltidayared costing gaaprisineha Rigraeniedyrasecaatiiayatsad e,

i buty, o4 08l eiAgTa i U nd g loar At easC Batmcoi Al fudey

pronoting h‘t cur ween an dmnopl ast” cur'i ng agen

react i gRilley ¢ theybrtpa griatercairfageplagef Isnsfitdrotepogitealys paift of hgrotetiveset t abl e
di spersiaon include acidic materi al for exanp acj d Bhosphat efs such as

| e,
pheny| aggiay %@%W&t@,aﬁé{ﬁcﬁﬁ%@ﬂﬁ P%{eédoﬁnhﬁﬁﬁﬂ% FP%’E”& EQHGI‘J‘dﬁﬁ €' aci ds such
as docjﬂfé’%)%ﬁ%lﬁ?%cﬁ W' RIHeSiRCASH Q{:raPéH @sﬁ%t&ft‘?ﬁ@ Bitel SV htdgd G dt 00064] In

certain e rent's, one or nore l[ayers o e protective an r decorative
coat i ngutly sbempasitionseofdee psédard ifventina, boaevery i< thgbssch ipoopartias cancl udes

one or nore.other, additive ingredients, including those which are well
o PR AR ARl RR S, Sagt stBdesrigler R TedlyBs " oi grent s,
sur f actamthit erhb8WnsEHts 'oP kner ARG s dth¥PrESOMGNFSRIBIS a prirhbessrfacdit | - gassi ng
agents, organic co-solvents, catalysts, and other custonmary auxiliaries.

Exanpl &yesfs noleaepliast torthaisybaitatesui t abl e anounts are described in United
o 1 AR o ool b P BpnE o et e B Bher 07 on From
whi ch gnffacér lapeeis @pysied tofthé Babsiratbest pare obitid proteltiveraatd/eg coating system
are de%%gci);aeti(\j/e%%%tiﬁs s?/gpelni\,esduc%ya layer is applied prior to the application of |

either the single layer pigmented direct gloss coating or the multi-layered coating

comprising a pigmented basecoat layer and a clear top coating layer. After

application of the primer surface layer, the substrate may be cleaned and

sanded prior to application of the remaining coating layers.

[0068] in certain embodiments, the primer surfacer layer is deposited from

a primer surfacer composition that is radiation curable. Moreover, in certain

embodiments, such a composition is cured by exposing the composition to low

intensity radiation, such as low intensity ultraviolet radiation. Thus, in certain

embodiments, the refinishing methods of the present invention comprise the step

of exposing a primer surfacer composition to low intensity ultraviolet radiation. In

certain embodiments, such a composition can be cured relatively quickly, i.e.,

within about 2 minutes, by exposing the composition fo low intensity ultraviolet

radiation. The irradiation of ultraviolet rays can be performed using, for example,

an apparatus that generates light containing ultraviolet rays, such as those

mentioned earlier with respect to the putty composition of the present invention.
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any conventional coating technique, such as brushing, spraying, dipping, or
fl owi ng, anong others.[0066] In certain enbodi nents, the protective and/or
decor at i WeOQo@tasgy4syst em conpri ses, in addition to eitirer/usb@c®osegs e | ayer
pi gnented direct gloss coating, or the multi-layered coating conprising a
pi gnented basecoat layer and a clear top coating |ayer, a prinmer surfacer

| ayer. ] .appreci ated by t.hose ski,ll I n ler

sur f acgﬁsqginyer iblgngx%(éHﬁagﬁ%%qrpé(as@%nspngatg? ?(gr ‘fﬁ%{ﬁg‘?%@@ﬁﬁ%&hﬁ%ecor ative
coat i ngrenépt fiVehfloaHe CohfSRRAN Gl allfisleC @ihé BUCRCORRITsItRS i9hvhiebleyst em
such as adhesion and scratch resSistance. One advantage of the putty

conposas RBR80ds ViGireprimat Suraesi ram, PRevadestriessinchat such properties can

be achj Wi t | 1k ' . | ; result,
in certWerrbod ﬁ%rﬁ’@y(@%&e&tﬁﬁsﬁé@e @?é%%{et I%@@ﬁteé e}nnggeﬁppléégftog pri mer
sur f acgny bf¥esariety OPsulRitRIte ethtédalthsuctuds aturhieuni, 33681] thHenmbpastiobodi nent s
of the present invention wherein a priner surfacer Is applied to the

|
subst r RPWOIRiNgaPelyERraoNate tBEEReRIIEI AP IMeNe OO y@ﬁﬁ)’%é‘%ﬁ??ﬁg system such
a | ayePg@ﬁa@ﬂ%%,etgle%bﬂfasﬁe.pb!}@r@tﬂ@hg,cﬁk}éﬁnﬁlﬁee'édg%odﬁéﬁfiBél"g@és‘é | ayer

pi grmen rec oss' coating or t mul ti-Tayered ‘coating conprising a
pi gnentedfdieek polyestaryamoagtiersl ear top coating |layer. After application

f th i f th b be cl. d sanded pri
20 applSEHT on° ohs SReuldES PRpasTL B s TolpdRtie Retugion and e\ P11 !
enbodi fRRhEon id'8IsPIdifRted W FRBRIdd Y fhpicvirtpRrstdadiity oha padisiior sur facer

conposition that is radiation curable. Mreover, in certain enbodinents,
such acutabi® ity sonipositionedhey usingdewrigtensdy clrpdelet rastiatian astha nt ensity

emboai ot PRaRs™ Tl (R domblind B kB i RALAEnd Piefasdd O 2T

step otumt®pURY canfpdsitRin & tilldrasemnp aspdlymer thatliowangpamesat toy ul travi ol et
radiation. I n certain enbodi nents, such a conposition can be cured
rel at i Wirayielet @digtion. e. . within about 2 minutes, by exposing the

conposigaPA 1o | AW JHALRNSIsbbe ISR present invention is also directed
to articles coated with the compositions of the present invention and articles
coated by the methods of the present invention.
[0073] Hlustrating the invention are the following examples, which,
however, are not to be considered as limiting the invention to their details.
Unless otherwise indicated, all parts and percentages in the following examples,

as well as throughout the specification, are by weight.

EXAMPLES
[0074] Examples 1 and 2 describe the preparation of putty compositions of
the present invention. Comparative examples 3 and 4 describe the preparation

of comparative putty compositions outside the scope of the present invention.
EXAMPLE 1

[0075] To a suitable vessel equipped with a Cowles blade agitator, 36.2
pounds of CN-132 (an epoxy diacrylate oligomer commercially available from

Sartomer Co., Inc., Exton, Pennsylvania) was charged. Under low speed
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radiation. The irradiation of ultraviolet rays can be perfornmed using, for
exanpl e, an apparatus that generates |ight containing ultraviolet rays,
such as twoeoamss44oned earlier with respect to the putPgTase@esiteudn of
the present invention.[0069] Primer surfacer conpositions suitable for use
in the nethods of the present invention are comercially available. One

nust LRUEES blage adigher 158 ity Aaiedt o7 Areo i@ PRECST 4ERAE aibont i on can
be appbbﬁ%é@laﬂ?}évﬁﬂa@e\fﬂfmﬂéichﬁoléuh@t Radseafet Tribagie, ParucNofa al um num
steel, thernop ast|0£cﬂ ol efins, polycarbonate, thernop | astic el astoner,

pol yesC@WOltﬂ%,rﬁrémun \BMy8in 266, (atsﬂ@ar@ﬁhcamm@mpaﬂyﬁwﬁh &Msheet nol ded

f houl d
be appe bVPRSHERE BllyRbABRCO DT Bra AP BOyRAE S Barlefbst®, Sa1 s
di r ect egh heidrhbadaciiyite IcﬂsmmwditmytmnablreafmmSayﬂmﬁeaCbadnat Eatorgur abl e

putty conposition when using |ow i ntenS| téul traviolet r Cﬁh on as the
cur i ng Peaapdvaninrwerensha todhgrviesaek Heditalion was fr}%‘?%ﬁﬁ '¥he radiation

cur abl e r r t ransparent
o ul't TRk ¥eSRARRY o 20 fﬁ“&&%- AR SPoniR %ﬁ@é?%%??‘fét % pr esent
i nvent had d deginao glindectiad dfet.Qr Thelcenterndaod thewessal were kepbléloivons of t he

present hg‘y éﬁﬁén and articles coated by the nmethods of the present
i nventi'é ? Il'lustrating the invention are the foll ow ng exanpl es,

whi ch, 1h@r@vVer. Ry & sBebnd 9ebsol IR With éSCbWI@sthQerbﬁatbﬂV’ﬁmBI on to their
det ai I Unl ess otherw se indicate all parts and percent es in the

f ol | owipayndx afbetonedsPipm Bew Ghemised Gonmpandpeid Di3pe re by wei ght .

EXAMPL [ @i
composthIEROB ot R Hightét sonifBfREatsIpa FaR el 8‘993@
descri lpe GreensoreaNat. I)wer@fch@ﬁgmaﬂﬁdewlewmﬂdeﬂ agitgtioni tAgitation wras de t he
scope of the present invent

then increased and this mlxture was stirred for 10 minutes.

[0077] With the first mixture at a temperature of less than 120°F (49°C),

the mixture of the second vessel was added to the first mixture. Then, 0.9

pounds of Darocur 4265 (a photoinitiator commercially available from Ciba

Specialty Chemical Corp., Tarrytown, New York) was added under low speed

agitation. The resuiting mixture was stirred at high speed for 30 minutes.

EXAMPLE 2

[0078] To a suitable vessel equipped with a Cowles blade agitator, 42.4
pounds of CN-132 was charged. Under low speed Cowles blade agitation, 45.7
pounds of PCC10103H (a powder coating composition comprising an acrylic
polymer commercially available from PPG Industries, Inc.), 7.5 pounds of Sylysia
350, and 2.4 pounds of Sartomer 9050 were charged to the vessel. Agitation
was increased and this mixture was stirred for 20 minutes. Agitation was
continued until the contents had a Hegman grind rating of 4.0. The contents of
the vessel were kept below 140°F (60°C).

[0079] In a second vessel equipped with a Cowles blade agitator, 1.0
pounds of Acetone CP, 0.04 pounds of Uvitex OB, and 1.1 pounds of Darocur
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EXAMPLE 1 [0075] To a suitable vessel equipped with a Cow es bl ade
agitator, 36.2 pounds of CN- 132 (an epoxy diacrylate oligonmer comercially
avai | abl ewbrnomw@Sessioner Co., Inc., Exton, Pennsylvani a) paadiSeévangssds Under
| ow speedCowl es bl ade agitation, 40.8 pounds of Fine-C ad A-257 (a powder
acrylic resin commercially avail able from Rei chhold, Inc. Research

el Tk GhSTARD I B u OB BeBe B BT e e 951

and 2. figripade Whs %ﬁrrbarf@f 19@ﬁlﬁu{e%n Withdhe firamoitury Iaa.taetemmuce afly
avai l abl e from Sart oner . nc., Exton, Pennsyl vani a C arged to the

vessel lespdhami 20 %Q)n’(‘f\ee'ﬁ@@di’eaﬁfdh@ SESORE YEBFE Wassa EPC} TQa et 20
t t | 4t d
ot ng b5, e bRy ARALIIHAS el ottfith, SOBEE MR RhedfaTR" 2000,

[0076] In a second vessel equipped with a Cowl es bl ade ag| tator, 13.6
pounds of Acetone CP (from Dow Chem cal Conpany), and 0.03 pounds of Uvitex

OB (an optical brightenercomPARARVEEXAMPREBI3e from G ba- Gei gy Corp. of
Greensboro, N.C.) were charged under Tow speed agitation. Agitation was

then imqjgﬁgsed ardl aldyi@ible ?fééé@?e&@@ sHiviifed d&ﬂle&%léﬁcﬁa@l@or [90g¥] Wth the
first xtdre at a tenperature of less than 120F (49C), the m xture of the
secondpomsdssebf Ghis13Rides aharged Ulndgf low speed Comesn blagergielinns2& Dar ocur

Corp. - Bl ShaRMoRE S D BT e iR i s L ARG Y o™ ©
resul t Ellﬂn@?hﬂst plbeEwgtsss tLioUiss dlivdis}) 1406 pepresl of Sil-CAl 4:3 l(glass EXAMPLE 2

[0078] To a suitable vessel equipped with a COVC\JAA% g , 42.4
poundszmsm‘rerqggomer@pﬁilwg'@/@llawﬁd@mﬁikhr@ﬁ&ézfp iB% égﬁt ion, 45.7

pounds 0 %S’Qem&ﬁﬁ;tdcﬁraapg%fe@%fa rﬁ%@ﬁ{i@ﬂ%\/\iéﬁb& ti'o%' A" acrylic

polyner C y aval e fro dustries c.), 5 pounds of
Syl ysi gesulting mixture was stirred until uniform.

COMPARATIVE EXAMPLE 4

[0081] To a suitable vessel equipped with a Cowles blade agitator, 61.0
pounds of CN-132 was charged. Under low speed Cowles blade agitation, 23.3
pounds of SB-336 (alumina trihydrate commercially available from J.M. Huber
Corp., Edison, New Jersey), and 10.8 pounds of Sylysia 350 were added. The
mixture was stirred at high speed until uniform. Then, 3.4 pounds of Sartomer
9050 and 1.5 pounds of Darocur 4265 were charged under low speed agitation.

The resulting mixture was stirred until uniform.

Test Substrates

[0082] 5, 10 and 15 gram samples of the putty compositions prepared in
Examples 1, 3 and 4 were poured into tins. The tins were placed under a UV-H
254 Hand Lamp (commercially available from Panacol-Elosol GmbH, Oberursel,
Germany) at a 4-inch distance for 30 minutes (this distance and time was
selected to avoid the possibility of boiling the material in the tins due to the
extreme thickness of the sample). The putty was then removed from the tin and
any unreacted putty was wiped off with a paper towel. The tins were then rinsed
with an acetone/water mixture (65 percent by weight acetone and 35 percent by
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350, and 2.4 pounds of Sartonmer 9050 were charged to the vessel. Agitation
was increased and this mxture was stirred for 20 mnutes. Agitation was
cont i nuedwornidostsae contents had a Hegnan grind rating @®CTAIS@006/DbSE4E 0Nt eNt S
of the vessel were kept bel ow 1400F (600C). [0079] In a second vessel

equi pped with a Cow es bl ade agitator, 1.0 pounds of Acetone CP, 0.04

pounds_of it 0 S of C h under | ow

speed ﬁ’&fqhg;‘/"{%ﬁé %?'&W%C#%@ uﬂ'benmi' ﬁg%é&@ \@é%ﬁ%} ngg%r%ﬁxﬁgsgﬂ%s stirred
for 1058 gettfeRh iNVitdpid he first mixture at a tenperature of |ess than 1200F
(49C), the mxture of the second vessel was added to the first m xture. The

resul ti ng m xture was stirred at HRigplp gpeed for 30 m nutes. COVPARATI VE
EXAMPLE 3 [0080] To a suitable veSsSel equi pped with a Cowl es bl ade

it M bl ad
gg: tg: ﬁgﬁﬁﬂ;e?) poun dés‘grc])?B% P%?o:nﬁgeg?)-s Wﬂé{qgﬁ%a}njgp |(§§V§ %iego?r?rerglsal I? ©

avai | able—+ftromEementi-s—pte—East—S OtH H-n o 4—6—pounds of
Sil-cell 43 (gl asﬁz@ﬁgﬁheres comer ,43‘?_9?'%%& | abl & qq{’im Silbrito Corp.,
Hodgkins,—LHnois)—and-3- 1 pounds—pf_Darocur—4265 W—ehar—geé under | ow
speed|agit a®i on. rRarpmsyl ti ng m xtur 49828 rred u ° uni form

COVPARATL VE _EXAMPLE 4 [0081] To a sujtable vessel i i a Cowl es

bl ade|agitador, 6|35 dapsunds of Cl\l-13§-4/\ﬂ'§rﬁ$1arged. @r | ow speed Cow es

bl ade|agitation, 23.3 pounds of SB-386 (alunina trihydrate commefcially

avail abl e ftom J. MiOHirhers Cor p., Edi § 6r9 gidems Jer sey)| 92%d 10.8 pounds of
Sylysila 350 were added. The m xture Nas stirred at hii gh speed until
uni form Thgn, 3. 41patagss of Sartoner 5908faragd 1.5 podirds of Dar pcur 4265

wer e c@harged underf | ow speed agitati on. The resulting mixture was stirred

until ronifogm TeshoYhalg ates [0082] 88 gidmand 15 gragw,sanpl es of the

putty|conpositions prepared in
1 15 grams 14.8 grams 98.7%
3 15 grams 4.6 grams 30.7%
4 15 grams 13.2 grams 88%
[0083] It will be readily appreciated by those skilled in the art that

modifications may be made to the invention without departing from the concepts
disclosed in the foregoing description. Such modifications are to be considered
as included within the following claims unless the claims, by their language,
expressly state otherwise. Accordingly, the particular embodiments described in
detail herein are illustrative only and are not limiting to the scope of the invention
which is to be given the full breadth of the appended claims and any and all

equivalents thereof.
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Exanples 1, 3 and 4 were poured into tins. The tins were placed under a
W-H 254 Hand Lanp (comrercially avail able from Panacol - El osol GrbH,

Qoer ur selwoGesamansay at a 4-inch distance for 30 m nut esPCrhissoodiosseance and
time was selected to avoid the possibility of boiling the material in the
tins due to the extrene thickness of the sanple). The putty was then
remve%{?réom'the ti.n and any unreacted putty was w ped off with a paper

t onel . ' Fﬁgnﬁgr'% then rinsed with an acetone/water m xture (65 percent
by wei ght acetone and 35 percent bywei ght water) and allowed to dry. The
cured putty was then wei ghed. Results are set forth in Table 1. Table 1
[0083] 11t wA radigdioneatable pifityreampRBHO PONMEISEGSKi | 1 ed in the art that

nodi ficati OE%I méd%‘ai@q@ﬂecuﬁgblgqﬁatjeﬂgfemi on without departing fromthe
0s | e

concepts di or égoi ng description. Such nodifications are to

be consi der @) as airadiatidacune rtiiatot;lehd ol | owi ng cl ai ns unl ess the clains, by
their | anguage, expressly state ot herw se. Accordirgql y,.. the Parti cul ar
enbodi ment s (@escAifilen coRdisng 2 PRMSrihat is transpereniitPMiradeet and are not
limti %@? he scope of the invention which is to be given the full

br eadt 5 ie appended clainms and any and all equival ents thereof.\Wat is

claimed is: 1. Aradiation curable putty conposition conprising: (a) a

radi ation cyrable material;, (b), a, radigtion cure.initiator; and (c) a
filler ZCOWHf"@iQ?ﬁ”%osﬂm@Ht?lahét V"l'"?“?'Piﬁ%ﬁQPWﬁ =) 'ﬁlotfraatgfd(l)(f‘g?s radi ati on.
2. ThesGaROtkd BABDRI thel inPdsitio Ry 18 Bpbled 60ATARA ithicRAedsSofit I8agthi ckness
sufficient to enable the conposition to be applied at a fil mthickness of
at | ea®0 s imi & single lysr.ngl e | ayer. 3. The conposition of claim2, wherein
the conposition is of a thickness sufficient to enable the conposition to
be applied at a filmthickness of at |east

3. The composition of claim 2, wherein the composition is of a thickness

sufficient to enable the composition to be applied at a film thickness of at least

70 mils in a single layer.

4, The composition of claim 1, wherein the radiation curable material

comprises a multi-functional (meth)acrylate.

5. The composition of claim 4, wherein the multi-functional (meth)acrylate

comprises a low viscosity difunctional epoxy acrylate.

6. The composition of claim 1, wherein the putty composition comprises at
least 30 percent by weight of the radiation curable material, based on the total

weight of the putty composition.

7. The composition of claim 1, wherein the radiation cure initiator comprises

a photoinitiator.

8. The composition of claim 1, wherein the filler comprises a polymer

selected from acrylics, polyesters, polyurethanes, epoxies, or a mixture thereof.
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70 mls in a single layer. 4. The conposition of claim1, wherein the

radi ati on curable nmaterial conprises a nulti-functional (neth)acrylate. 5.
The conposoto@meds4cl ai m 4, wherein the multi-functi onalPCirastévsmaeseys at e
conprises a |ow viscosity difunctional epoxy acrylate. 6. The conposition
of claim1, wherein the putty conposition conprises at |east 30 percent by
wei ght of the radiation curable nmaterial, based on the total weight of the
putty conposition. 7. The conposition of claim1l, wherein the radiation

cure igitiatpe copipysitistofcl@if®l OAkFdintios Po@m&f@n@@mmmm claimi,
wherein the filler conprises a polynmer selected fromacrylics, polyesters,
pol yur petegntby weighti@fdhediflerm ni xt ure thereof.9. The conposition of claim1,
wherein the polynmer conprises at |east 70 percent by weight of the filler.
10. The conposition of claim8, wherein the filler conprises an acrylic

pol ymenot harhé soswdasditiont obdlain B whepsin ¢in filler cdrhpasesohreticndidi ation. 11. The
conposition of claim]l, wherein the co osioﬁéon cag. rises: (a) at |least 30
per cenPolyinardhghis ssiostandially trapsparent e diiayiqlekradialieh: (b) 0. 01 up to 15
percent by weight of the radiation cure initiator; (c) at |east 5 percent
by weight of the filler; (d) at least 0.1 percent by weight of an adhesion
pronot é1; afitle(@mpdsitiaast clain 1peheezin thg caripgsitionfcosmmprigss: cal bri ght ener.

12. A met hod for finishin subst r at conpr.i sing;, (a ying to at
| east a por Eq)on 6‘¥ %ﬁ?‘gbétﬁ)&%rgtbé( Wﬁ'@hgﬂfw f %@gi%ﬁﬁwgﬁa@%’m 1, (b)
curing the It ty oaPMaptd 4 5Qeréant®{PRSIghE of e e dureémitigtoradi ati on; and
(c) applying to at |east a portion of the substrate a protective and/or

?c) at least 5 percent by weight of the filler;

(d)  atleast 0.1 percent by weight of an adhesion promoter; and

(e) atleast 0.1 percent by weight of an optical brightener.

12. A method for refinishing a substrate, comprising:

(@)  applying to at least a portion of the substrate the putty composition
of claim 1;

(b)  curing the putty composition by exposing the composition to
radiation; and

(c) applying to at least a portion of the substrate a protective and/or

decorative coating system.

13.  The method of claim 12, wherein the putty composition is cured by

exposing the composition to low intensity ultraviolet radiation.

14.  The method of claim 13, wherein the putty composition is cured by

exposing the composition to low intensity ultraviolet radiation for 2 to 5 minutes.

15.  The method of claim 12, further comprising the step of sanding the cured
putty composition prior to applying the protective and/or decorative coating

system.
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decorative coating system 13. The nethod of claim 12, wherein the putty
conposition is cured by exposing the conposition to lowintensity

ul travi ol w0 2o@divetsson. 14. The net hod of claim 13, wher ecm/ush@ofposotssy
conposition is cured by exposing the conposition to low intensity
ultraviolet radiation for 2 to 5 mnutes. 15. The nethod of claim 12,
further conprising the step of sanding the cured putty conposition prior to
applying the protective and/or decorative coating system 16. The net hod of
claimi{g, wike@héthblefRIAer, iweraitoiherprettive bindforcktioralyyesySateig i S
selected froma pignented direct gloss coating systemand a nultilayered

syst eﬂtﬁmriﬁﬁr‘@t@d foghe migrnepiededitrat dasptoaiing systana anctdibat i ng | ayer.
e TS . . oat!
coat 1 VBT Sy ObfRing  Mieith baSeRifiatrafe, M IfESRNR L 0® ¢ 4

| east pget.ially coated with the putty conposition of claim1l. 19. A
substrate at |least partially coated by the nmethod of claim12. 20. A nethod
for inmproving the curability of a radiation curable putty conposition when

using hpw i *?h&'?ﬁéﬁwisg_t&ftaﬁé}m Pi,%hefr@m el PHBtative R dé&)rgﬁ\?é‘éoatg%pr i sing:

including in the radiation curable putty conposition a filler c rising a
pol ynesydteet does hobinsldeenprimer sutfacasileyet radi ati on.

18. A substrate at least partially coated with the putty composition of claim 1.
19. A substrate at least partially coated by the method of claim 12.

20. A method for improving the curability of a radiation curabie putty
composition when using low intensity ultraviolet radiation as the curing means,
comprising:

including in the radiation curable putty composition a filler comprising a

polymer that is transparent to ultraviolet radiation.
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