RADI ATI ON CURABLE PUTTY COWVPCSI TI ONS AND METHODS FOR REFI NI SHI NG A
SUBSTRATE USI NG SUCH COVPCOSI TI ONS FI ELD OF THE | NVENTI ON [ 0001] The present
invention is generally directed to the repair of deformties in articles,
such as scratches, holes and dents in autonobile parts. Mre particularly,
the present invention relates to putty conpositions suitable for wuse in
such repairs and nethods for refinishing an article using such

conposi tions. B d % g&g’oé‘ ldhigeAf\lgfﬁig%j ?Bﬁ,%?é’?el d, putty
conpositions are oOf LE{:“EQE mg% alrting
deformties, such asﬁ@?‘%@c@e‘g an 16 H h«‘:\ Eﬁjéﬂiel& agft' 'l e body
parts. In such processes, the H‘-"fELb @g@gq;‘vbﬂmgms often applied to the
deformty, cured, sanded and finrsned. [ e ﬁai nting steps to
conpl ete the W@M_lni sh pheewssnt ingagsy ismenceily dirgeied fothe gepairefi npr oved
efficiencies aghhaNadn BridRINGRas SIERES, hbiBBand BAE Y &R%Bﬁkaltﬂea‘?%fs

(sonmetinmes identified as fi [Ter conpositions) that are cura
ul travi ol et riereRarisylasyybeqsesen ypriisadelaims io grtinenrenositiens sditabs far es

Patent No. 4,688m 3déh fephin® an®mRtRAk GHretnisHivAPa%ele @RGP tion that can
be cured in less than approximately five m nutes when Subjected to
relatively HOyWoSHPBhsity ultraviol et radiation. The conposition disclosed
in the 529 patent includes a specific mxture of an epoxy resin, a
di -functional acrylate cross- Iiﬂgigg ﬁagﬂég E Hri-functional acryl ate
cross-1linking agent, a photoi : tor, dioctyl phthal ate,
and a filler,joseRlh as g thecietinshing fialdeputyhopthipakitions 48 @éh ehiploasetber

"the ' 765 ent") discl oses

l e, United t Pat ent No. 312. 765 t
SXSHP t)e/ co%&%ﬁtcﬁ% frﬁﬁ?&ccgge%aé"%&&mﬁ?sa% asﬁfr"’lt‘ahe@@”%&éconds usi ng an
appar at us equigppesdions irhawtorhoRilekbbdygiaatk. haductierrbaspes, Heputyubinposiioposi t i ons
di scl din, ' t .| .ud 1 £ ' f. | t I ol et
ol yrer 21 ng oo piel ® sl BEam Dk Win e o 1V e
ul traviol et peinjingsieps hgcompletedtherefiniahcpragesext ender pi gment, such as
cal ci um carhggpie. DagidaD sl 8L& to iflp™vedeMcfench8 8KiBred b feGu &l Pon. and

bal | oon.

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 filier, 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 poiymerizing initiator, and an extender pigment, such as calcium

carbonate, barium sulfate, clay, talc, tonoko, white-carbon, and balloon.
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-1 [0005] One drawback of prior art putty conpositions that are curable by
ul traviolet radiation, such as those described above, is that they require
the use of arelatively high intensity ultraviolet radiation source, such
as the 1.2 kWnetal halide |lanps nentioned earlier, to effect adequate
cure of the conposition in a reasonable period of time, while achieving
accept abl e properties, such as sanding, adhesion and hum dity properties.
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| ower i ntensi t idloh s v waﬂ hoﬁrg{«?rt hé’?s(ﬁ g’%@?ﬂ(‘:ﬁ 0585%[{‘1’%'%85‘? [ 0006] In

one respect, e pre ERt G HvVention s able putty
conposi tions idemsity sidjion ea)ipmantiduelt Ao thedampd mentiereel daalier, i6 lharga araidi ati on

tiat c oI mer
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conprising: (@ergle HeB8dde BBy BSALATYE mb: e targgomgmtre'i'(gﬁy &hilaffn cur abl e

material; (b) 0.01 up to 15 ercent by wel ) tron cure
initiator; (c§ouees éﬁ@ﬂd'ﬁl‘)'?)éﬁ%ﬁ?ﬁ ofdygméte@ﬁ y @iraiolet rapistion isrgndesiratie a
pol ymer, suc hlnaﬁanyasltﬂﬁildfﬁ'ﬂfecéth‘ﬁof'tﬁe bééﬁ%ﬁﬂfmé%%&ﬂ@v'ﬂb%ué ﬂg' at i on;

(d) at | east %np ‘;c/) %%t of an ‘adhesi on pronoter, (e) at
| east 0.1 perdghi W"%@F@H legfa 'O"d%motea'l‘arﬁ\f‘-il@q’\f"érﬁéfﬁsthPO@BB‘}SUFWQanot her

respect, the pwesmnsinnveatibenrddiatighr ected to nmethods for refinishing a
coated substrate conprising the steps of: (a) applying to at |east a

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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portion of the substrate a putty conposition of the present invention; (b)
curing -2 the filler conposition by exposing the conposition to radiation;
and (c) applying to at least a portion of the substrate a protective
and/ or decorative coating system [0009] In yet another respect, the
present invention is directed to nmethods for inproving the curability of a
radi ation curable putty conposition when using low intensity ultraviolet

radi ati on as tthe fmetfddﬁ:g)dm:aﬁ%y R HETHd ﬂ‘nb%ni B% lbﬁjkﬂ?ﬂ {]or% gﬁgr(r adi Ef;ﬂ@g? ‘o

curabl e corrp03|t ? ﬁ %o npri si ng
ultraviol et radiqsh? pFB‘@T@f thesubstrate ad?trﬂféﬁflweeﬂquélrtisﬁoram qmr%sgnt
I nvention is chym&mted to articles coated with the conpositions of the

present invent kﬁ and értlcl e%@coat ed by the nmethods of the present
i nventi on. BREEH e CRsRERh IS MERATS RNt AMYERT tMet{dae11] For

pur poses of tﬁerrhcﬂrdnmm@oamw@pb ARIRioh BLIBIL ptl obpbOrdifunydghst 00d

that the i nver?(tJ ma& ﬂ various alternative var i ohs 'ahd>"g ep

sequences, except %Sé & @Y@%§%‘l“?ﬁ'°§‘;ﬁ6hﬁﬁé@mr@e@msecer@nmsnag pclubimgenter |

other than in raahytmpﬁxraﬂi!e RYMPASHtiGH @ﬁlter@bnﬁﬁﬂﬁﬁ&a%lﬁe‘?’tﬁué %sgg%%?w al |
redl e

nunbers  expr A0 exanpl e, quantities Of nts u
speci ficati on%gﬁd rg(?ﬂ% "are to be understood as be| ng nodified in aI I

i nstances by f#@0jerm h‘f stiflonthér. reﬁamsr md\;ﬂbyentuﬂbﬁt%% ik Hﬁléaf@& E‘odaffn(%e& he

contrary, theg set forth I n

speci fication géltgﬁ ‘?‘ %{@?ﬁﬁ °£F m"ﬁﬁt!qncﬁﬁ@ artigieg CQﬂiﬁd hathe
dependi ng upomqfwsdié@awesgﬁmnumes to be obtai ned by the present

i nvention. At the very least, and not as an attenpt to |limt the
application of the doctr| ne of equi valents to the scope of the clains,
each numeri cal Ok EMBODIMENTS OFqWHE INVENDNO! t he

Fechni ques. | SETS ot %%‘Jﬂ? EFEH%'JE ARt e Dana par amcter s
setting for t wnderetosd Hiatithedpyration mayassume maiias aitema&wvmltlﬁﬁé heps, the
B trJ (rarglr Isg Flly \;? ﬁ@g Ss:a%@ncé@ r%ﬁeﬂt@vﬁeh@eﬁﬂ@%l;ﬁ Lo PIHeS toRirary o%ctnv%g as
gtﬂer 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, unless 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 o 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 resuiting
from the standard variation found in their respective testing measurements.
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nunerical value, however, inherently contains certain errors necessarily
resulting fromthe standard variation found in their respective testing
measurenents. -3 [0013] Also, it should be understood that any numeri cal
range recited herein is intended to include all sub-ranges subsuned
therein. For exanple, a range of "1 to 10" is intended to include al
sub-ranges between (and including) the recited mnimmvalue of 1 and the

reci 1 ed i muTDOEIuC 0TI OB toSindeekias BT NN YihutS AU 1O O

greater than | p&l a Ft aéte of equal
this applicati R 't"t?éﬁ%%g% O InFRdes iyl @P%whﬁul@gdtthewpl Foabxande, ! ur al
enconpasses si meneant,“1 tnll @SS it td Fakby aft ah- sg@% ngefuﬁ%qﬂ '|“§,’tugtng } o

S Speci

I t d/
Phermse [ogt%té%t%otmmg@n\ta R 0 She resitel mewimaer vaupaf 10 twstmos! ¢ i ons
t hat di aavi it e t "
refers to o hggéjt‘fg;'é t{;;:’a@r SR preaty S el Y ATBOD L "
t 8>

deformty |n sur h article, such as a dent, hole, or scratch

when appl i ed wi@M4]for Mrsmp@hcmnsn@aséaftﬁésmganfay.ntsmué§theT af Sldn " putty
| er conposition” that is

conposi tion" n ss the erm"fil
soxt i Imels usedéll n@?ﬂéoéﬁ&fs‘geggn@@?t Ypigss %‘?ﬂ?&?ﬁ'ﬁbﬂ?t@ otheswiset irythisonposi ti ons
of the presentapmigatinn, te usesfiér metihg ‘@nﬂmmé?déf%bélﬁ@dﬂ&r sté?ecﬁgtﬂgtvf?sé he

conposi tion to ppli t hi ckn s of at |east 508
ni crons) or, |[r[1]lé§g]?re ca@gesalles tlivggim"fﬁdﬁ?‘l:g {ojutly Gempositians thet are 5| ngl e

| ayer. [0016] @H@ffﬁmjﬁv@b@om&ﬁed iheredn, dte tohe “mjt@sﬁmpggmy@%feggttoar e radiation
curabl e As usesfialiehQndk B KW LA kot pIRLE compositl o refers to

conpositions that can be conver
har dened fi | m°f &l56liriesyeR as & dsft, hole, ormumict whemapsied witARF Gﬁ(arﬁﬁ]b”&e such

1 S o Vo AUl b

certain enbodi ment thé conpositions
converted to S8Chf erc‘t?ﬂi’éﬁctslt@ﬁ fhat ig somatimes pead iotheodrt. t fnrgertain. €., | ess than

CMB et o A AL ) i
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, i.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 uitraviolet 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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ultraviolet radiation" refers to radiation intensities of no nore than
about 400 watts, or, in certain enbodi nents, no nore than about 250 watts.
In certain enbodinments, the conpositions of the present invention can be
cured relatively quickly using lowintensity ultraviolet radiation, while
still achieving acceptable -4 performance properties, such as sanding,
adhesi on, stone chip resistance, and humdity properties, anong others.

[0017] The racbeaibifmandbbnsrabérﬁe@l&h&h’afr%ﬁ&ﬁ;' tauﬁéb‘&nrp%tohe%hwrs&%ﬁcé apgnti on
conpri se: *]Ué‘?lg'gy ation curable materia aradiation curé initiator,
f i

and (c) a OHBPFEEHEPNIAt s | such as a polynmer that is

transparent tqooda)ravi oftetradiash adrksie pu&@@éﬂ% osﬂbﬂs%@ﬂ%%&aéén@’ﬂﬁeﬂf nt he
present inventjon congp se.a radi curabl e material. As used herein,
c

the term "radiBPPSHRE 'ran gr%:rqﬂ%é matariahdh)iaradielien ewadnidateerd (pen

exposure of afmtmmpalsrrtgca pElyBOIS 6GOh &D4pEImer HHER taRslemtS Glnz0BIpeam (EB),
ul travi ol et or visible light. As used herein, the term"radiation

curabl e mat er |r (F fc?nef ers to materials having reactive conponents that are
pol yneri zabl e [@8183x pos lee obmpaﬁntreﬂiwmfgfye §|@uétﬁt¢nveﬁﬂ@hc@ﬁpnsb@r%@|aﬁ@ﬁr ay

sources nent rta conposi tions of the

prgsent i nveln'(talnga(r%’i corrp Lé“ g’?ﬂ? ’IE) h%F%WoFadﬂﬂQ'PBGHﬁ fefgrs ¢ gﬁat | alre

pol yneri zabl e pbgvnmpmmrtbammcuﬁstumm|e@bﬁuré ath mbterial to[eﬂchh%]'gy: d’cbuﬁc%r tain I

enmbodi nent s, ter o] mul ti-functiona

(et h) acryl at tgn& 5@8@ g% ﬁ@? g‘lk'gnr%?%@e ”F}g?” ﬁle?hgjl?’tqwﬁfﬁ%ﬁqrgnﬁﬁ usedBeRiNacr yl at e"

refers to nondreetesm aradiagen ovﬂagbmatsnéiamfmgtcamamalylhatneg réadtied i onal ity of
reater than f, ent vention, on exposure

? o radiation, é%mlrg gﬁdgi h%i)ﬁ%ﬁﬂe}% b|8 b E?SQ{S“??O %egg%%ﬁ%e fsﬂﬁg?? onaIO

(et h) acr yl at those etergy SAW%?S@‘@N&@'H@ earhe'r( irecdresrcembadiméntanttiet er ns deri ved

Lor f rom ar cobrapefiad ot Ak nRRidh AREHS BRI B UNbALSS | 0020

(Meth)acrylates suitable use I n osit1ons o pr esent
i nvention i ncﬂ@&éfediﬂ%(wr@abtemymwe&ultraw@iahrad@tupmet h) acryl at es,

pol yester (mefowherry! alfsertaPPéniBddiRENts RS MRion alak: m%ﬂalac%'?ﬁﬂrl%&s 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 compasitions of the present invention, upon
exposure fo radiation, a radical induced polymerization of the multi-functiona!
{methjacrylate 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] Multi-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.



(meth)acryl ates, anong others. (0021] Multi-functional (neth)acrylates
suitable for use in the putty conpositions of the present invention
include, without Iimtation, difunctional, trifunctional, tetrafunctional,
pent af uncti onal , hexafunctional (neth)acrylates and m xtures thereof. In
certain enbodi nents, difunctional (neth)acrylates are used. -5 [0022]
Representati ve exanples of suitable nulti-functional (neth)acrylates

but yi ene gl yoo P32 et nyatbsrelé oo bt Riabla Pl 2P e, o
2, 3-di net hyl pr@ﬁhﬁ@cw@t@nmﬂmﬂ Withpiet, hn‘itaﬁemeﬁaﬁmlgwcodm(memmomml fBe,
di propyl ene gl Mﬁﬂgn@?,gﬁ% ﬁgﬁ‘%ﬁ’%?%'?%owl t{%tta%% nggg%ﬁ; O &€ gé;r;n?hy%rggé I ate,

propoxyl at ed hexaned actyl
di (et h) acryl at-édisgniadsyl Gihexaneeind divngth)aphyate] dipmpyiees blyesididayige, hexyl ene

| | di t t t |
I ycol di (et ?%é%’;ﬁﬁ%%ﬁ@ﬁiw f){;%ﬂoti MRS ©1 1 et iyl ane
glycol dimeth e Meaes Yicoladi(math aamytatty, sathoydlated, neopentyl glycol
et ra( met h) o e A e AR BB 0ot oy 1 at e
trimethyl ol pr d%(éﬂ?éh a?rb’%(%tﬁﬁ?%%ﬁ Eé!t(‘@' dlﬁﬁ@thiaéw%te,tthpﬁeﬁm@e@yﬂol
di (meth) act yl af@nadd, Fimetiiens diRer @ibtack A Hort ééq&ﬁr‘t&ﬂh{?n&ﬂ@%@lé!@ nts, the

putty conp03|t| present invention Cosi ty,

0

i.e., no nore ’Erﬂﬁtﬁwfwa@@ﬁ?(%)gmﬁt& Q@@‘ethﬂpbtﬂi@ﬂﬁ ate(mepoayylaier vl at e.
Such di functi @n@brmwymwﬂ@hwaeé @tr@szma%ﬁbﬂqylo:p%'p@nbabl e. One such
product is comr gcl:l% avacleabI ﬁ'\y@ gommer from Sartoner Co.,
Ext on, Pennsyl Vote A [Siragiwiene §ly %ﬁar%@ﬁwatq%ﬂ Pititres dwnesdsi ti ons
of the pr esen1[0023ﬂlvent imr@f@ﬁb@ﬁméﬁt&tﬁ@@bﬁﬁ&brﬁﬁé&%& obthewﬁé&l?ﬂ of the
radi ation cur I n.some enb to 95 percent by
wei ght or, i nﬂ%f‘“&% dr%&% VIFEATIY: Lo @O@Ot F%%?erwpoxﬁg.ab% Gf the
radi ati on cur difirestiosdl epoat ada;ﬁamd Suoh difinetibed! abomﬂhéte@faré Bemidkdiafly
conposition I _ndi cat g ositi ons of the
present i nve%’%‘%ﬁﬂea@]go é(;ugﬁﬁﬁ@g}’ '] PRI r‘?vélﬁ%ég??]% gg@ JOrpRyy T anpl e,
in certain 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

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

of the present invention. Cleavage-type photoinitiators include acetophenones,

-B-



enbodi nments, particularly when the radiation curable conposition is to be
cured by ultraviolet radiation, the conpositions of the present invention
conprise a photoinitiator. As will be appreciated by those skilled in the
art, a photoinitiator absorbs radiation during cure and transforns it into
chem cal energy available for the polynerization. Photoinitiators are
classified in two maj or groups based upon a node of action, either or both

of which may hespsefnihhe 0 oy . present. i nvention.
Cl eavage-t ype pﬁot‘oi niy{bi a? @}e% |'nci L%%ﬂgéé?%ﬁgggwg%s: acﬁ%"os”hme oxides

a- ani noal ky! ptERdHereYInbesshineoxdgescang mixamenipkrenki AbstractaytypbBosphi ne oxi des
and bi sacyl phospiiimeaerd iH8s @El% ) S Ly traction-type
photoinitiators i rqclide ]ben%op ez_ﬁgﬁéeﬂ,ﬁn%l %chgeﬁgggrﬁgégﬁ'gfa'ﬁh?r&ant hone,

ant hr aqui none, 2NEHAAKWBPRAICABRBOrqRINGDR . deronk el atormumearin mnd mixtoiesttsrest, t her eof .
(0026] Speci fifgoman! | MR8 SR [ L that nmay be used in
the putty congos‘?r{]i ons odf _jtﬁe P?@s‘e ?Q%Tl[\ggﬁéficﬂoh%@ﬁr{@@ézh%&%lPe,' alﬁf’éjdﬁoi n,
benzoi n ~ met hyli® Beiferompnsitiops AT the eierept invention innldedyeneih dlenzaic dicopbignone,

benzophenone, n%t%l-é&i&h&@fz@ﬁ%ﬁh‘éﬂz‘éPSenz%ﬁﬁéﬁd?,ia%(e%lp%ﬁone

di met hyl am no) benzophenone, di et hoxyacet ophenone, uorones, e.g., the HNu
series of initraf "a%iﬁ-%ﬂrcéiomwgﬁwna FHRININ'G. |
2- hydr oxy- 2- meltrgthyldmirpiisszbpicdnB dieiBRmcdto INSHORX Yifbrdiaex ! g

ketone, 2-isopr | t.hi.xant one, - an noal kyi phenone, e.g.,
2 benzy! - 2- di NN T AR PIEble RBRGTRARBBRERAA bica 2-YUckosHe ki phosphi ne
oxi des, e.g., pﬁewmm-mwnbemwbwcﬁaenw PROSPRtER:. 2084 fSpyithixantone
2,4,6-trimethyl Héﬁélﬂ | pheny| hgz}p | q%éj)XI e bis g‘g 4,6- '
tri met hyl benzoyl) p nﬁﬂ%‘sepﬁi' & By g imsthylaginar -g-Bisarpiigerhenyl)-1-
di phenyl phos phirttagoniad@phaspting, diddis ey h 6/ HieREYIBARAMERhaRRBAS OXi de,
bi sacyl phosphjfigs 0x) @€ 1 5,2, 6- di met hyoxybenzoyl ) -2, 4, 4-
trimet hyl epent yﬁ%’hdg'gﬁlﬁwgﬁxgﬁ%&@é@@ﬁlfﬁg nﬁ'f?@?‘mﬁéﬂg'ﬁ%ﬂi -2, 4, 4-
t ri met hyl pent Yinjsiiodiperizay) phengephdsiphing 2xiiet2, Grdiohiirbydrzepizoy| ) - 2, 4, 4-
trimet hyl pent yibR aT- N a) e i +di chl or obenzo 5-2,.4,4-
trimet hyl pent%{!:’pm E_en()é,%(lggzaﬁgeﬁﬁétﬁ?xggg??g{d&&mﬁfw "®|Hder t ai n
enbodi nent s, RIBRCYosphine mides, widmnbis@f6-dimetypedentoyl)-2,4 4-
trimethylepentylphosphine oxide, bis(2,6-dimethylbenzoyl)-2,4,4-
trimethylpentylphosphine oxide, bis (2,4,8-trimethylbenzoyl)-2,4,4-
trimethylpentylphosphine oxide, and bis(2,6-dichlorobenzoyl)-2,4,4-
trimethyipentylphosphine 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 fo 5 percent by weight of the radiation polymerization
initiator based on the total weight of the putty composition.
[0028] The putty compossitions 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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I nvention conprise 0.01 up to 15 percent by weight of the radiation cure
initiator or, in sonme enbodinents, 0.01 up to 10 percent by weight, or, in
yet other enbodinents, 0.01 up to 5 percent by weight of the radiation

pol ynmeri zation initiator based on the total weight of the putty
conposition. [0028] The putty conpositions of the present I nvention al so
conprise a filler. As used herein, the term"filler” refers to an inert
solid powder naumtaratiallyuncﬁease tive ﬂﬁmﬁﬁkné&ta@%ﬁ:h tﬁé‘é&m &aﬁb%tc% pl Y& Wi th
any of the corrﬂ_pgg res n n the utty conmposition Cf‘lllers
are included in coa gecfb‘rﬁ[b% & %‘HEOC{' e”@%ﬁl%ﬁ#ﬁth/eﬁpwoﬁlhm%ﬁ%ﬂhe

viscosity of theasenﬂmmtibnMeam cobipE&s é’b@yme? th%HQ%hB&Eb@ugl’rah%%{r Ase the
be | ayer.

filmthickness; osition

In certain enbo?i‘%”r?egmnéf’lgp'@fm\% g;') 0t H3P ¢ ?’?Cofﬂ@f @fa @'H@Qll[ﬁh@gémturremfent i on,
the filler ConwelmCHWOEWWOfﬁHT@breB@nt%%ﬁﬁé}ﬂta'sfﬂhér)é i} 5@6&5@?@@

ul travi ol et ﬁé\%tﬁ gviousl caﬁ @f a_ pol I\ﬁ/merl c filler is a ngw Shl ng
feature of the putty conpostey B WMARed ﬁ?'@g'@ﬁf"clrﬁ{?@ﬁ‘fP%ﬂfﬂef%.§uf3h Bkers in
such conposi t i enguMivavisnates badwrs lsyifdty,pilcatek ytake gRs S ek &th Aingdor gani ¢

m neral powder §a1:%146G al ci um carbonate, bariumsulfate, silicates,
talc, glass spheFes gr?@a g bles, slate flour, and clay. (0029] The poI ymer

present in thd0P29l er |'§he1mfyrpamresnmt mrthgﬁllerﬁ@ h@tcbartE@rarlyﬂmg@I EoriN Certain

enbodi nents, t l; conventionally used
in the productelg(?rlﬁ dcl)%‘ Iﬁ&e\/\]ﬁ re'q18 Fneﬁgt@ﬁ‘g@%'y ?%ﬁ%mpréstﬁ’&p%{%meh‘l:,‘PVﬁ C resins,
pol yest er re5|9‘i’§"efﬂt§’|“?lbf egeldn dherpraduetion eprowder et coaipdskibes, lsuk as

i ncl udi ng m xt 8 rédigd, L& t the filler nsi sts
essentially oa:‘m : a ?gfyﬁﬁngf]m%% eﬁr&ﬂyﬁéﬂ e[gﬁg 3%%5%%59@{@ thg 'ﬂ‘@ pol yner
conpri ses at Cé“é{ﬁ'f’g PHxteE digreotpin Wétagmmbtﬁdlmhetsfﬂhblﬂéer cchalst%cbseanttah? t ot al

wei ght t her eofof slich @bv\ﬁfner Qﬁﬂ’é@éﬁsnﬁrﬂtﬁer dnilfdd rhérlts? rthgpéﬂyrﬁgpﬁo@%p?ﬁ@ povvder

coati ng conporsl'eeaﬁkzg nprises, in ad ot her

coating conpo PEERt %We'ﬁhtg?frﬂ'fﬁ filer,ibasedyemthe toial weigbt thefeght In other

stabilizers, anibodiudrdanbsiiler ey oRatrRh RIRRE éoatlng%llnﬁggigﬁlﬁe (.%gent s, and
nt

cat al yst. 00 usl dicated, in certa , the
£l e¥ [ %gllnpnsesp in ac}d(r)t:on tg sucg1 polymers, other coating components, such as

pigments, inorganic filiers, light stabilizers, anti-oxidants, flow controj agents,
anti-popping agents, and catalyst.

[0030] As previously indicated, in certain embodiments, the filler
comprises a polymer that is transparent o ultraviolet radiation (ultraviolet
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 subsfantially transparent to ultraviolet
radiation, and which is suitable for use in the putty compositions of the present



conprises a polynmer that is transparent to ultraviolet radiation
(ultraviolet radiation refers to radiation having wavel engths from 180 to
400 nanoneters), meaning that the polyner has the ability to pass
ultraviolet radiation wthout significant deviation or absorption. In
certain enbodi nents, the polynmer transmts at |east 90% of the ultraviolet

radiation, i.e., no nore than 10%is deviated or absorbed by t he pol yner.
In certain enhﬂ\cbﬂﬁentugavé;ml@éﬂ wﬁEfaéH@st'?%%BP% fr@mcr%; oy he puffy
ct |r\9€ i ndex of

composi ti on. cer mbodi ment s
1.5 to 1.6. S t"‘y §9aP%'kdﬁ?ﬁPe¢@rpmay avallable One exarrple of a

pol yner t hat i[eo3ybst anhlca}d;m e t iati o and
which is SUI taigg;I use, | nI t he But t y§§:]fg?r%grse:é%ﬁ%ﬁ}s/én%ﬁ tple Fal?eq Cg@ﬁf'QéSB
i nventi on, gBP@eHE Wﬁ‘@h@ra'ﬂ(spjne@@@ﬂ'fa@fﬁyl’iCbUFr’@sﬁdemamrbRel chhol d,

| nc. Resear aeidhtj el et B&rekembl@élﬁién&‘afs@ h? 50 h8R3Mp v{?er@‘ﬁr r?|r{1oth her, o

enbodlnents of the rese I nventi on, l er conp
percent by wei’gRtS 8 UDltﬂ d’r‘?éce@ﬁﬁb‘ﬂ?'ﬁﬁhlbése‘il@’%t@fé' Beighiaf demputtyy  wei ght
or, in yet ot hempeﬁib@dl ments, 30 up to 60 percent by weight, or, in other

cases, 40 up pe based on the total weight of the

putty corrposrll?qagg ?ﬁa‘é?"fﬁ"ﬁe@@?&ﬁﬁeﬂfsemmﬁwosw@ qfthe preseniposi t i ons

of the preseninventrmemhy«mmnﬁse & AivRbfuAticha ﬁﬁ@@?ﬁ&ﬁ@esﬁﬁ%£% rylate
met h) acryl ates swtable for

dhesi f
sinest on BT TRk OHER g LB ) T e
|( i m L ;it i onI utewresserénnv)eaumrymme w:mobumyrtat;oﬁ rm&ﬁl@@ﬁ)’ér?ﬁi@te e8idtgibut yl |
met h) acryl at acryl at e oct
(ot ) acry1 a e Rt AR (e Almat B lmat st igomiy - °'Y
(et h) acryl at éneth) ag%afemqtﬂt(mwhﬂa;xyéte(M—bmgye;tmcaweethghemyﬁate(zret h) acryl at e,

dodecyl (et hétﬁ%é‘kﬁg ei;(h')éé?ﬂgﬁéeg %heff ﬁ%‘@f‘%ﬁ‘g%h‘%hﬁ?ﬁfﬁ%{@af’%yl

(meth)acryl ate -hy
(et h) acr y| at @neti)asoirde, %dfepm(@pth)matyl ISQdFEtBhMe(mW)aﬁrﬂatepbeta@e@yet hyl

(et ) aor o1 at m;@ﬁtﬁm&%mﬂhﬁk Bl AR e acr vt at es
whi ch’ have a Ig%{ﬁaldp'@ﬂﬁqacrylptee phquaathyi (meth)acrylate, isobornyi
{meth)acryiate, tetrahydrofurfuryl (meth)acrylate, dicyclopentyl {meth)acrylate
and further (meth)acrylates which have a double bond capabie 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 Ieast‘ 0.1 percent
by weight or, in some embodiments, 0.1 up to 5 percent by weight, or, in yat
other embodiments, 1 up to 5 percent by weight, based on the total weight of the
putty compaosition.

[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



pol yneri zation. A nonofunctional acrylate suitable for use in the radiation
curabl e conpositions of the present invention is commercially available as
CD9050 from Sartonmer Co., Exton, Pennsylvania. [0033] In certain
enbodi ments of the present invention, the nonofunctional (neth)acrylate
adhesi on pronoter conprises at least 0.1 percent by weight or, in sone
enbodi nents, 0.1 up to 5 percent by weight, or, in yet other enbodi nents,
1 up to 5 peregmeritfe WRERY takeRpSHto W Iofi§erd ' Lty
conposi tion. %0034] In ,crg?t al n%gnbggi msn?%,Wét\%iéanéﬁ‘?{}g'g?r?gg@?ﬂf%%s of the
present i nverRPENMolF isswidgnceshby e Aloteseaieener . As will be understood by
those skill edjpgagyt he ag;;;@ang%b?gti%akpbﬁmé@é}g %ﬁ.'aﬁggpﬁ&ggﬁga{gat absorb

- n e 0

ultraviolet |Iight and conver ener gy t%a en gﬁ I'ntc onger
wavel engt h vi SPBPRMEE e Méh spndansed sipg strediwies BNl yith angyiintemensed biyaim

fl uorescence. of @PRRktcldRiueR! Honds ! BRafpkE eﬁé%#agi: : hFe’ﬁ%Fssar%ro%ﬁ%th%%C or

heterocyclic _ conpounds often with condensed ri structures and wth an
uni nt er r upt eddi@RERtIbgRedYHPagAcPughapthe bigiiagnyl Betvalives. isf. togsei cal
bri ghteners agsmgRindy af ihe&¥rubfire; di am nosti | benedi sul fonic acid such as the

bi striazinyl derivatives, i e, those conpounds of the structure: |, ~~ ~~
NFC-N X-Cti ~ ~ICirCr31"~~-ih. HHHM SUH 501# where X, Xand Y and Y
can be the same or different,Ahd include am no %ufmmti tuted hydroxyl and

chl oro. [0036] Exanpl es of yof hek <RI

‘ yendrs jare bisazoles such as
those of the structure: X -TR § ef N7

ShH EhH

where X, X' and Y and Y' can be the same or different and include amino,
substituted hydroxyl and chioro.
[0036] Examples of other optical brighteners are bisazoles such as those

. o X
K_@ yg_x-c;ﬂg‘n
W \

where R is hydrogen, atkyl and alkoxy and X is an unsaturated radical such as:

O
T

[0037] Bisazoles have an intense fiuorescence upon exposure to

of the stru'cture:

uttraviolet light and are suitable for use in the putty compositions of the present
invention. A suitable bisazole is 2,2'<(2,5-thiophenediyl)bis(5-tert-

&

butylbenzoxazole), that is, R equals tertiarybutyl and X equals U in the
formula above.
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where R is hydrogen, alkyl and al koxy and X is an unsaturated radi cal such
as: -ce~cxaa [00371 Bisazoles have an intense fluorescence upon exposure
to wultraviolet light and are suitable for use in the putty conpositions of
the present invention. A suitable bisazole is

2,2'-(2,5-thi ophenediyl)bis(5-tert- butyl benzoxazole), that is, R equals
tertiarybutyl and X equals O in the fornula above. -10 [0038] Non-limting
exanpl es of SH%@%b|e optical brighteners include hisbenzoxazoles such as
EASTOBRI TE(r )08l andVessimitingsrampies af swighisapdpal brightaoersingide f r om East man

Cheni cal Co. WébdNzbgERRIsIsucH 85 BASTOBRRISEOWH-H an8 OEle, MMEH E4(r) products

whi ch are conmerci aH% a\(ahl 3b| e _from C ba- Geigy Corp. of Geensboro, N C
[0039] In cerPHIMerGiBbaYaianiesron Rastinichamien Conpidtegsnog. Fpressee /h t he
conposi ti on ivelieagms tB/IPEX@lordRRe whlcH ardldondhéreially dvdilgod fnPeheent by

wei ght based. an .ot al I ght of the conposition. The anmount of the optical
bri ght ener ?ﬁ%@é PrH‘HfEFF&%BéHr?yNégrrposition can range between any

conbi nati on qboddlese |nabtisis embetinsdnis; taf optidel Brighichedis\édeasin th®040] The
putty corr_posict lons. io{tI i t he pres r}t 'Srtl e1nt e} % n al so conprise other _
opti onal i ngrHIPSRTIRN INPRUNLE g? (e ?Sesf‘ﬁ‘iﬂwg ??a??r?ﬁ‘?@?%yd’%‘?@@l zers, anti-
oxi dants, solbased sn tetanfeightaiitie, conpmsition THedmagt of e optital beghtbhémg agent s,
R e R A
the total \Neivghtesdﬁclusri\@mmhe_smlciteisva!ms, he putty conposition. The
The present Mooiolc: on MR BomBOuRbRinhe AHEhu et cdiad s, 100
substrate. ASthesegtional égredietis sueh as othef resinols matdrials plasticirars mnticess  of
(ihish of an APEysy SHhESUREGENG Wi oSRR) potfe, 8t Eurh hoblie, S BETT, O
conpri se t helis¢.e}dieppreseal. thasgsnaterigs ate ganeraliy ssedalpolevelsd lass thare2s ubst r at e
a putty conpogstdenfRuéH ad R8s BiafS® 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” refe_rs to the process of repairing

damage, such as scratches, dent, or holes, ta 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 puity compaosition 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 compasition 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
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i nvention; (b) curing the putty conposition by exposing the conposition to
radi ation; and (c) applying to at least a portion of the substrate a
protective and/or decorative coating system [0042] The refinishing

met hods of the present invention conprise the step of applying a putty
conposition to at |east a portion of a substrate. The step of applying the
putty conposition to the substrate can be perforned by any of the

conventional apbingat se Skl in the art, such as
with a brush, w pgﬁ d Q@PW&Q?%;%'F'B é%l?e %“Q@pcaffl?f’a' o thats Jegasparyto | n
certain enbodi Mhﬁgama@d a@‘bﬁﬂ efahe anbshta@ A anitdhte partidoonad pbty for exanpl e,

than i s necassaryaon e A 8 QBRI E e R iea Borionor Bin abelelg Wik, sui t abl o

than is necessaréE amaged

portion of thdopample.cotrssda ormﬁtyﬁmfex ﬁenhéy@oamnbbemetmﬁyh@nﬂagﬁ(ged
portion of thenghehhats@pih atula or putty-knife.
Further porti on?uof R heS B &Sggkgérst%?ggglp&mﬁ Lf%gnpoﬁ@x@'ﬁﬁ’gr?ﬁ%%@@d’rover
the first port UHHK ”U%l“h@”e Pwo@mmséweaﬁpgmmhsa larcertpivtedmbdaihéms, i N one or

NDre successi \off a@,@I Ul [ ter the utty
conposi ti on has b eenpl a%bmﬁésmd%a%qje%gk gﬁ&bﬁ% tﬁﬁ%eﬁ;ﬂfﬁ?aap&d?‘? futty
conposi ti on n&y W@S‘f‘ﬂ" E\@érbettm%h‘?r thes thethitknessofdhe phiginalrdogtimal  coat i ng.

[0043] The reﬂ:mmshl N THB (émikhinimdNEIPERRE BlosbMIAGOH aRb BB AIPHLS t Ne

step of exposig utty copposition to ra I'ati on.
embodi nent s, ﬂe% Of&i?‘? %WBEY teBRPSitiondg ﬁefg@twnt & gertmiaembb@umenmdtm i on.

Moreover, in peity eompositihoslexpegés to GiRgvibef ﬂaHiaﬁ&‘a NGoFBVE0 ﬂ?zfé?{aﬁ Pe lpr esent
ion to | ow

ntensity ult PIPRSris® HeRomichind togs Seing bl o mos
conposi ti ons of expoeinp tiesgrtty compesitio® 6@NINtERsI§WRS oISt Sh@bidre! ) ché;ﬁkl y,
|t ensi ty ul ¢ Cagraeptsy i Ak ShBogins o Bk trpten; Al reBTebRredr mance
properties, sWaiivaly aviehtli e, withifhalsiud @ tasdninutess betekpﬁﬁﬁ@ﬂ{éé osfidANg
other’s, e \EAdBO ALt AR, Shid A Rl E o oL 19, for
such as a WV pprgﬁgﬂuewup@ﬁ@gam agmraarai hurmiditynpreperiby, dmhdrigadthérs et
radi ation, WikdirbRtSHbLMIVRIE by can be performed using, for example, an

apparatus that generates light containing ultraviolet rays, such as a UV famp.

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 sutface. 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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use in the nmethods of the present invention, include, without [imtation,
the UV-H 254 Hand Lanp, comercially avail able from Panacol - El osol GrtbH,
Qoberursel, GCermany, and the UVAHAND 250 UV Curing Lanp, commercially
avai l able from Dedoes Industries, Inc., Wlled Lake, M chigan. [0044] As a
result of the irradiation of ultraviolet rays, the putty conposition
cures, i.e., hardens, and the damaged portion of the substrate is filled

wi th Lhe cur edny dameaensidy 0orolfl £GL ) STRPGRIRR'S BT e Lef 1 1l ohi no

nmet hods of the ﬁent i nventi on, the sur ace
then be sandeBAXP'SHNER that surface. For exanpl e, the surface of the

cured putty cfogspiti OThdmgtHogs g}ﬁg%@s@n{ ﬁ%ﬂffon%fs%%ohﬁ)?nﬁ%%}; t he fadJ acent

portions of the substrat e, coat ed an origina t he
surface of the?REE Pise %W?@?d'@bmﬂmmaWYQ@@mm@haapbhlenloeth%l of

the original cohbirag. Wbaetivelk/or@%admig Ihe methods of
the present i rh\4ent i.on tﬁl so corrgrc:rse t he s‘%‘%Bﬁ%?ﬂ?%rB%F“%Pﬁ‘g‘ e yped Bdheve
and/ or decor at1vEod%8t R §reseat BKsntien ficlydeator examples those pbtectes arsilbstrate

Prot ecti ve and:!eonraﬂee:Odsatng\s@st@ﬁﬁtthétghréM&@%M?BS@X aﬁﬁ]nkb%‘\%g rerfg\{s ctive and

met hods of th i avention include, for exanple
decorative cog)t igﬁ'ggsg%l?%w tWHP“%?‘QE@Orﬁféﬁﬂ%r?&ﬁ!i%ab&l@@fachveammmt ive

refinish coatdengraam)bmatmglsgﬁSms@mmgawﬁé‘@fpﬁed ﬁ%’dﬁﬁcé)\;wt e gﬁ&hgds
protective andyls ggg,{“n% n c%ait I(% ! ms that may |e

accor dance wi th t hods ofe't %S'ﬁgﬁ %‘/ﬁfc?ﬁ‘?\rﬁ@ﬁﬁtéﬁ'si u’id@lmengéda | ayer
Cofitl nlg syst gﬁﬁectm casting sysemdnd mmtemyergb@w?@@aéucﬂ&s%yaéﬁ.g?xaband

mul ti - ayer ed¥ide i ncl ude a frent ed basecoat
| ayer and a clear ed(;r%lg'gggfépr?gg?%§ aggsﬂﬁ’ﬂ%fle‘?rﬁ%é?gtﬁ'ﬂﬁa@ﬁ‘bodl nents, one or
nore |ayers of0Q4§k proi@@ﬁwmh@lmentsmmmm%y@%ﬁtﬁa M&ﬁl%@ﬁ@%r be

depos o0, 11 o et RS b3 Jfbod i 05800 BT et i " "

that is thernpsetting F8hnt a
pol yneri c corrb“&%'id?? givobymeric campesition thetllemmrbioyettirmeAs G48d HdeiR by

A N o

3 curing’or crosslinking, wherein the polymer chalns 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 compaositions comprise polymeric components that
are not joined by covaient 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 Hali, London (1973).
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cross-linking reaction of the conposition constituents often induced, for
exanple, by heat or radiation. See Hawl ey, Gessner G, The Condensed
Chem cal Dictionary, Ninth Edition., page 856; Surface Coatings, vol. 2,
G| and Col our Chem sts' Association, Australia, TAFE Educational Books
(1974). Curing or «crosslinking reactions also may be carried out under
anbi ent conditions. Once cured or crosslinked, a thernosetting resin\MII

not. el t_ upongoagy appl atiaplbrboniHEAS, d%'n%orb;hggegcﬁ%'tﬁe a8

ot her enbodi mant s, one or nore [ayers iI've 8or at ive
coating syste %@tws@oa@wstemmaym@pwwm@ a coatngsiompositivh &tati ncl udes a

polymeric conpegbbd 9 Bo&ﬁféh%:éw@@ﬁﬁéﬁ)@lhﬁﬁ{ﬂh&?% W{tﬂ_&ﬁrhnﬁt%b&? thﬁrgro %lr ymeric

conposi tions conprise onen By coval ent
bonds and the?%!B?XYB%tHC'Gﬁééiag’tﬂ"g aWICdlopbhwecﬁaend hma“axylltvgcabdxxdﬂcemdol uble in

sol vent s. Seeco%?éﬂﬁ‘ﬁ@b%lyeﬁeljpolgrﬁé&%'d% g%.ig%{nd SREARL Y nyPBryi-A1- 42,

Chapman and Hal |, London n certarn e rrents one or
nore | ayers o‘FO"'ttﬁ@'”%PBWB hape Pé‘ﬂWQS? Or@éw@ﬁr@ttr$wa@aiatmn@lmmcémrm be

deposi ted frooagcoat i THh £PMRYDhh&S, it ik, a,Jeqﬁ; ‘%'2%8 gl?qg‘\,érgqrab (,corrpoy tion

that includes, without limtation, hydroxyl I C acl d-containing
acrylic copol3ffkpsme ﬁﬁ'yl’ﬁ/%ﬁ‘%?g/hydﬁa’w@ﬁw{ﬁﬁ%fﬁ Pf:a%[?thcdﬂr reetheerylisiasld pohyest er

pol yners and aﬂm@m@éﬁ]yaﬂdthww@aﬂwr@@ #a))sgtrée;ﬁxéte mﬁtﬂ%@'d?"n{w B(}%)’Ufet hane
pol ymers, or am ne Of)‘&@?@»ﬁ t e- cont ai Nl ng” pol’yur eas. 048 he acrylic

pol yners, if Ralvgerizg 'Y Y RtsrhEpROragrs SUeh, a% @'k&"ﬁﬁﬂs eragpdichacryl i c

acid or hydr mcy:ﬂhthmg&ﬁeﬁlﬁﬁ nﬁthﬁﬁﬁlﬁbla@d@etﬁﬁhﬁﬁgﬂ ahdte, &nddipEBdmaAS
hydr oxyet hyl hacr

th one_or nore ot her
pol ymeri zabl e %%?"&Ci'ﬁsftﬂﬁé%ﬁﬁ t?‘%l(ﬁ%ﬁ%‘%/@“ wewt%e%ﬁ ke @ieer s of
acrylic aci of |reurltanﬂs agd rmt;ﬂqd ccmﬂlthas asé ettt résugtinyh Aaky boigeey! ate, and

vi nyl aromat 'vﬁth e%gggm%é@r Oé%l ?%%@PFWQ a- net hyl styrene and vi nyl

t ol uene. The Trat nditions are selected to
result in an[6@48]lic @ﬂsgdeelacrym pblypersdamd othmydedaydrs ofthe@rdieatwbi c acid

functional it ya-n 19942 dlraﬁfesdo%ﬂﬁg @\%srt rl"n'rr(\\’aypo%I (%’ g‘%&.%ed f rl"ﬁa 98 6@%%@%&%&%% gf the

protective /or ecorative c
coating Conpdlgattmqb,tdes a polymeric composmon that includes a polyester polymer or

oligomer. Such polymers may be prepared in a known rmanner 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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that includes a polyneric conposition that includes a polyester polyner or
ol i goner. Such polyners may be prepared in a known manner by condensati on
of pol yhydric al cohols and pol ycarboxylic acids. Suitable polyhydric

al cohol s include ethylene glycol, neopentyl glycol, trinethylol propane
and pentaerythritol. [0050] Suitable polycarboxylic acids include adipic
acid, 1,4-cyclohexyl dicarboxylic acid and hexahydrophthalic acid. Besides

t he pol ycarbo L& aci nti,oned above, functional equivalents of the
aci ds such as)IgIrI@dri dg’i“‘ttﬁng‘r‘%det't?évoéﬂt’%ftcea"’-qrﬂmrsugﬁw?ldné@ ol fattpf t he

aci ds such as aciie nmjtdse/drseelﬁrﬂrlﬁcm@e/ fGreexabhipRUthodé Serve'%I'WdrIt Irﬁé&'d'?ﬁissd%fa

nonocar boxyl i ¢ _aci S arlc acid may be used.

Hydr oxyl - cont &R ﬁ’g ﬁ@?@é@ﬁ C@ﬁI?éP ortyRo BIIa a}ﬁ"r‘%’ﬁé’rt@%'sby reactl ng an

anhydri de of @aHsjar bowblpalyeeﬂe% muybor&t&rnIﬂr%é@émmﬁém?@rlaﬁwa@ld/@eg%g de with

a diol sucha gagt \ga& | fnﬁ go ratio. -14 [0052] erert

is desired to II‘Wg 5 %‘?? %@er{ar ug ‘?rtcé%"Is gy"eﬁ[jt'%tsl fatty acids may be

used and i ncl {@s4]f or é’mbynmtiﬁanetﬁmﬁerdebmmmd,gftéméu,g&e%t@bth 9%?@ bean
anong, ot hers 053] The

oil, tall oil ted cast [
pol yesters nmay" E%I@’Iyn reeeu?ecI)Httﬁ%\I’oaII'%FB'??@‘PS'%HI@/@F”t’:’ iEB&R 1T MYFpups t hat
are avail abl elayers Cfftﬁuctherrot&ntrmsahd/nkdetg)rataacbattr@aayst[eﬂ&%]a dBpbsitaaetrhgne

I t I I b
oed 1 n the o paplratenE BB o NS XaAMTa babHREAS hafle Bysitingsdg ch
protective anHpse DC%’@ ) Reectgnpadlynls ivplatiegpolgmeridppiysistveth. The
polyur et hane. Balualandee 5 BhIRAL R AL KFRLERSR AT BT, U0,

i nclude those prepare by r s 1 nc
with pol yi soc§efvhtay. ammeg@ypgww@@meawﬁd ate thesennephreddyopastiage or

primary or  SgQpsHmey irdlidMg iR laﬁhngsqlﬂtlwgﬁnlﬁétﬁgaﬁ%tﬁ those prepared by
reacting pol I/ (I;I s inclu polymeric po mnes w ‘polyi socyanat es.
The hydroxyl MY ?f@’@ﬁﬂ%xaé‘at?roreﬁﬂ“ﬁéflﬁ°§bﬁﬁﬁ§h%ﬂwa&mrai@l%ﬁdjuﬁf&dlaod| s adj usted
and reactlonreeertdrrctdnaiﬁané?@élé@tb@%b@tafﬁttﬁ@déku{emer !P&grt 43" oup.
Exanpl es of Bla eéo g/r socyanates are those desc gd nrted St ates
Pat ent No. surta e polyisocyanates are those descnbed 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 8, 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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4,046,729 at colum 5, line 26 to colum 6, line 28, hereby incorporated by
reference. Exanples of suitable polyols are those described in United
States Patent No. 4,046,729 at colum 7, line 52 to colum 10, |ine 35,
hereby incorporated by reference. Exanples of suitable polyamnes are
those described in United States Patent No. 4,046,729 at colum 6, |line 61
to colum 7, line 32 and in United States Patent No. 3,799,854 at col um
3, lines 13 t Q bot h hereby incaorporated by reference. [0055] In
certain enbodf)%gﬁls, o%%!wa?%ﬁ?@ﬂa&gé#oack%# PRIKEOGYRBRIEE AP PHITAhBIBHS for

decorative coaH A1l [isdrg ahaBy sdRndeResiihe grolip @Bh@INTY MdleRals Gid WBl
conposition hat i ncl uﬁqe a curi .agent, such as a 0 Ieas,t resins and
phenopl ast r ST '”g'ﬁ‘”da -E%ﬂp@fg‘SfJE@Ithhpoygsoezﬁqqﬁ@s%{quﬂf}@ OTOYRN A COoOH,
and ani de andinctuas fissseldesdrivealin ONBdd SralsPRORINY. A|536,048tR tblab SineEN 8NPl es  of
omposi 1 ong. Br AGY TEY AR RR I AHTTOR- 2B ETp SL S dPPEaut o B ed S at os
Pat ent No. 3, 8dr@bpmtombratadby referehtsne 22 to col. 6, line 25, hereby

I ncor por at ed ferepce.,.-15 [0056] Pol yis anat.es and, bl ocke

pol yi socyanatk 521@ cur%ﬁ})’éﬁ%%ﬁw?%%@rg agﬁlflsi?fqg %%Pﬁﬁf'?‘a%ﬂ?dé?r CERGry anino
group cont ai namignorpadwer camkasniag enalidis arealirknown irmtheartt .ExExeigsl s of suitabl e
pol yi socyanat ' -1 nel L bed in United
St at co. Pat ontNg0RprBldRES R NRLER med ' B SRASERARRERL T, 1 [ g

St at es Pat ent4,KB8.746 46®!.802ligs tolo.503and infdited States Batenbivhd, 7827 8bat

i ncorporated by 4 hel 2157 LQ@?JJre@L‘iEM%& tf‘eﬁ tﬁ:srsf‘e%riceg agents for OH and

primary and/or secondary am no grou ntaini'ng materials are well known
in the art. HR8ARN es dfolyengiidapps carigatenticfor CREHMecianeserodescri bed in

ni ted St at o et oy "Rl g 3 KBuin f8jart. appldS3F sferh® 2" Lot her eb
.4, , .3, ' y

i ncor por at ed RRjyareKidee inskide tssaiespifeddn binjterbstates RatentiNp. 44818 1fadr  CooH
functional grQyps, iRQNIBIHE) Hel@l Gidopdoratdd By Vliblenkdlown in the art. Exanples
of suitable ol Q/epom des include those described in United States Patent
No. 4,681, 811l Q%9] 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 ¢ol. 8, line 9; col. 8, line 29 fo 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.

-16 -



col. 5 lines 33 to 58, hereby incorporated by reference. [0059] Polyacids
as curing agents for epoxy functional group containing materials are well
known in the art. Exanples 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 4
having an average of two or nore hydroxyl groups per nolecule, can be use

N t ni.n S an
Anhydr§ Ao ancoatbr s o oAt Rlmetls B of At 81elb RCbrIRe fstedie o1 9 tabl e
pol yol s i ncl ud®Crive caating systamn mey beidepdsitet divesa c@ﬁhwgnbrrhdosntnén b, a

d
co). 7, line GRdt@ed; M addi th'i'ﬁ‘eg s Bk O GOl Srpf i n€ 66, an
i n) Uni ted St a’:ﬁ%u Pat ent. No. crgﬁ@ens eSF &1 i %alf’egyoo “Mer 3 |ine

33, both her @R 6\3]‘5%‘?!&% éﬁld%ye%ﬂié@rmwenp@cmppmmwmI:raaamhza:nmal so be

t ing mat erials and
for car bonat 2E’ﬁ‘ﬁ;;ﬁgﬁ’hf’ﬁéz“ﬁéf‘ﬁ%ﬁ*&dgﬂﬁ%éﬁ'ﬂf% R YR et ohar

Exanpl es of suft C%’F?&Hﬁ"‘ﬁ@%‘“‘i’m@I'\?HéEtﬂWQBfé“}d@@ﬂtedmdermsmfldppmcendorSt at es

7, line 26, hereby
Patent No. 4, @hgsié2Petbriaiice fhd dggagraﬁ%%b@e%?ilgl n enbodi ments. one or more

f
: 252[ go(r)?t '?ﬂe%?@eg? 'ge%’\'?ﬂi'i‘S H'EI?@FSaPPQ-/éf woeet IpYRis §§®Bmtﬁweb&1ddmp03| t ed
from a coati ngleconfiostdatiag S?*’raﬁn mdaﬁb‘é H%%%ned fodtidati G(Slﬂ?ég}gmqgggponent S

t t esired, other
Cerrares coolfa et koo i i ey e
Compos i ong. & oy tif 8RS GHR S CARPOSI ti on
conposi tions d@h@elmgmcﬂlbmmpsmd?m@h&%cﬁ Uyl tiﬂlﬁ iecatr|t§n |bG(9 s‘?%jzﬁc
per for mance. Aoy o B SREREE. Ceiallots RUlBbic bR matho s sike reaskipm Boents, one
or nore |ayer@n @fmmdvéas;bccmmgeneamgktcrﬁzﬁtﬂ@?ﬁraﬁ% \égd/gpgéartbg,?ags: gm may be

ted f

acoelerate  heiaR s SPRBA o pencrribn ok ieelf Sebretrior uae
organoti n conp¥Amele, anit hhmhdhebtstlgﬁ as peny! dadipedsphatd) @mﬂydhbshﬂufb@ﬂ de ?Pgn
di buty] tin dipapktfed SMbAL YSHS s5eH ésagéa%cylgenzgagrsrﬁl omdacider €U € Treac

bet ween
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. Examples 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 appiied by
any conventional coating technique, such as brushing, spraying, dipping, or
flowing, amang others.
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an am nopl ast curing agent and the reactive hydroxyl and/or carbamate
functional groups of the thernosettabl e dispersion include acidic
materials, for exanple, acid phosphates such as phenyl acid phosphate, and
substituted or wunsubstituted sulfonic acids such as dodecyl benzene
sulfonic acid or paratoluene sulfonic acid. [0064] In certain enbodi nents,
one or nore layers of the protective and/or decorative coating system may

be deposited a coaft i .C ition.that, .includes one,or re ot her
addi tive ingrimts, ﬁn%‘%“éﬁ %@Bgﬁg“ghgvﬁqﬁ@ﬁmg?@eﬁéﬁfordﬁﬁ?ﬁl}l\vq9? 'Re art of
formul ati ng ssystameooysises gs additiorht oaﬁheflytbs sinplegawaripiymersed digsdt glaks, 1 ow
control agent i el ts,..fillers., anti-gassing a ts, rgani c
co-sol vents, ca?tfa éf@@?@d&@ia@? %@r‘%@ﬂrﬁ Oor%prr&fngﬁplp[r%pfegst{a% MESS t hese
mat eri al s andasigar &yl @atinolayes agrrimead esdaded &yer. nALWillttedapBredistsd Patteas Nos.

4,220, 679, 4, a7 4, . which are ]ncorporated
herein by re?@&eeog@%e ?G’é%éﬁ"zgﬁseﬂég%rﬁ ?%é?yc%pr?ﬂodsﬁipf)f"@ Sa%ﬁ!%#ﬁ \ﬁﬂ?’@%cg‘ﬁee or
nore | ayers ofind/nedegorativecating systéhoin aderdo ahhagedbatoatpggysicetiesasfe

deposi ted may [ COnv, ' ti t ni. qu such as
brushi ng, spr 5@%‘1’8{%’%(1.5%%? %?dlg%yonfﬁva% %%’P%r%h,%aé%gt Q(g'r%sa.deg'rl}?gf 8’8%%] n
certai n enbodPWBHEANPIHEN Phthedreseat iavelfion, hinvayeatis thet suchtiropertieystrem
compri ses, i nbadghibieiwitduPirnRhitbh 8 2 bRALLSURLEF 12HLOTRI Al filig eCt 0l 0ss
coating, or the nulti-| ayered coatl ng onprising a pignen _eH basecoat | ayer
and a clear tYRItsRLPHgentsfthe meipfsatthe prasgobinventiper a prgensurfache

appreci at ed bpybhieset aspfibh ketheisibétheart, a prinmer surfacer layer is often
deposited as ﬁgrs of a E[;t[‘ote tive and/or decorative coating systemin
order to enhal?C87l he cl5dn? AGPRAIBIEISGIde Rresentinvesijen Wherel\ & B8 adhesi on

and scratch. reasfasbaager is Gpglicady e agetrath akPart db te proeefiRosididrons of the
present inventio however, i .

n,.. s that such propertie an pe achieved :
wi thout the alfRffTBR RN %F*%P”&J??%@E'rs aPgy P“%zo &'eraé’? Iondh certain
ermbodi nent s oéitheh thengitdio tyeofiginbetep et toss BBty Githe tulilaydred sostiacer
layer is not %ﬂri{sﬁan% é Sig%réﬁte%%%%ééo%i Efyer and a clear top coating layer. After

application of the primer surface layer, the substrate may be cieaned and
sanded prior 1o 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 compaosition can be cured relatively quickly, i.e.,
within about 2 minutes, by exposing the composition to low intensity ultraviolet
radiation. The irradiation of uitraviolet 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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[0067] In the enbodi nents of the present invention wherein a priner
surfacer layer is applied to the substrate as part of the protective and/or
decorative coating system such a layer is applied prior to the application
of either the single |layer pignmented direct gloss coating or the

mul ti-layered coating conprising a pignmented basecoat |ayer and a cl ear
top coating layer. After application of the prinmer surface |ayer, the
substrate ma cl ea E 1,-Qf, | ' mai ni ng
coating | aye?tg&éng[] 0068%&@%@%%@ﬁgﬁﬂ%%{c'ﬂn%égh'ﬁ%}é?ﬂgg%ﬁt]rr}g?n és?ﬁﬁs:ltggﬁeel ayer is
deposi ted fr gmeseat prenton e comoercidiymyaisbla. dane dieth dospogidipais availakle abl e.
Moreover, | n £95ddby BIRAHIRALS YRR PRBTRANdLMA s cured by exposing
the conposition to low 1 ntensity radiation,” such as lowintensity

ul travi ol et MO@RAL i on Themysy compesitiangiontheqrigrsit iwartion qanderapplied thi ng

met hods of t%ﬁg{&f?gﬁr‘?‘%t%br&ﬁﬁ&rh%%ﬁt@%é,isl%@hBg‘ﬁml?ﬁir‘ﬁﬂn, sﬁéel,%@r‘?&%p{l‘%tié pri mer

surfacer conpo _ ow I ntensity ultraviolet radiation. certain
enbodi nent s, polyclefias.qeiysarionaigntheanoniestic glastpries| palyspianfhejoioskt y, i.e.,

Wit hin about prg,gg}é?ﬁgr%?thepmoaémga%rét%eqeﬁw%&&&hm&uﬁw fAvRkpaR ty

ultraviolet ‘radiation. The irradiation of ultraviolet rays can be
per f or med usireigiorgeskpoisestas| nongeihelispar at us that generates |ight containing

ultraviol et ggys] Suchsamoliid®CappARt Ok BASJoIrRY dabtiiftiohe®ReRdsdn® t he
putty conposition of the Pr esent invention. -1€§th ggrg%wprl mer. surfacer

conposi t i ons ivgNtighisalsastiregiad tp methnds for mperying d@dedipifent i on are

commer ci al |'y campid ghlyeon{dogiticn ahes Q8RB in@hsihsulddadlbBbbRtionss BRSO UV

Cured Priner Surfacer from PPG | ndustr) eﬁ_‘ l.nc. F‘OIO%'O% . 'I'tlp'e élt t%

conposi ti ons CHFNG Mgaps-c LRgse mefDedR FHmPrea Nederpprriugng & 355 WO, variety

of substr at e corib&y putlyscongideitiona fildéroshprisng atpedimerttinee isatspatent to

pol yol ef i ns, ROl ﬁ%bé)nat e, thernopl astic el astoner, polyester thernoset,
BT

pol yur et hane ! G ¢ pol yur et hane, sheet nol ded conpound, fi bergl ass
rei nforced pphyr3t er, Aarshingldciisodyesappafedd, e presshtonnedtibreisaigradiected r om t he

For T rprovi ndd EitBes (past PpdhEpSEboslate Bk Pecehs B aRcR F B SktLe 2. T2 1 hen
usi ng | ow i ntceatsd ty the methode loéthermselieat inventias. t he

[0073] lNlustrating the invention are the following examples, which,

however, are hot 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 avaitable from
Sartomer Co., Inc., Exton, Pennsylvania) was charged. Under low speed
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ing means. These nethods conprise the step of including in the radiation
gﬂﬁgb?e putty conposition a filler conprising a polyner that is transpar?nt
to ultraviolet radiation. [0072] As should also be apparent, the prean ]
invention is also directed to articles coated with the conpositions of the
present invention and articles coated by the nethods of the presentI
invention. [0073] Illustrating the invention are the follow ng exanples,

whi ch, howeverGovwdeshladd agfﬁattbﬁ &D@ﬁbﬂ%%@p%_ &W\tiéﬂat by, t|ron to
their details. _ Unl ess"yoévgg %?e i ndi cat ed df parts gagt 'ﬁt ay8s in

foll S RS fP"h%el?thBhQ}%Lﬁespﬁ@hsTp@oglmﬂam iNorth are by
f/\glegh? E\),(MABI%LE;roﬁ}[?QDM ptEPﬁ@im@FSﬂy%a@BQl(a"ds)ﬂ@a;% F?@g*e'éﬁ%{ﬁ{ﬁ%ﬂb%"” of putty
nt|i
Gestribe the prubSPEERERGR L1t Baianturog0ts ond 3Rmesnds bifrisues 080  he

scope of the pfasaidic mmeatriiate cdmthdRlaly évélQQl@ﬁﬂomTQaﬁorﬁ%’\f@blhg Fg%ﬁg:ooxy

diacrytate ol i STENERmRABE osrdibahe e’ mdiormtes brsmsaband by, - Ext on,
Pennsyl vani a) m@urewms@ded Emmarminot&ssngﬂ&:onl%s%%ﬁ%omrﬁ%e%%&%g?lnab|42 8

rcia

poundsé of hEl)InS egq lee@‘né ng iing o grpglclr els‘;gﬁ;grrw?s,s\éjglﬁqﬁgsgng?\mrpﬂfgpt betowd pounds
from Rei ¢ 1QaF§ﬁiOiCd | commercially available from Fuji Silysia
of Sylysia 35074 a ge rtomer 9050 (an
Che(rjn cal hggc} OIBZ?]Q ggcéﬂg%eﬁzgﬁﬁzess%g?qu%eg tﬁcﬂﬁ@glfa? e agiator, 13&. .  Ext on,
Ponnsyl vani a) AeHNds ehareiets €8 (e DueSabmicAGemparn, a.63156,005 6 ?Rg this
m xt ur e was Ztumlfc_ag@)r?a %ngc%@ %‘Hﬁgﬁ@ﬁer éﬁﬁrh%faﬁsﬁ.ﬂgalsglﬁt 1 B08Ce R Coms col wer e

ad a
Eggz “Del ow 148 EPHHEPO. N3) Berg phitaerbansiedionesset! setiatianp it Covl €S

bl ade agi t at ortherl BoRasBPHASIILHAFE WABSHE fof 1AL Chem cal  Conpany) . and
0. 03 pounds of

[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., Tatrytown, New York) was added under low speed
agitation. The resulting mixture was stirred at high speed for 30 minutes.

EXAMPLE 2

[0078] To a suitable vesse! 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 commerciaily available from PPG Industries, Inc.), 7.5 pounds of Sylysia
350, and 2.4 pounds of Sartomer 2050 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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Witex OB (an optical brightener commercially available from G ba- Gei gy
Corp. of Greensboro, N C.) were charged under |ow speed agitation.
Agitation was then increased and this m xture was stirred for 10 m nutes.
[0077] Wth the first mxture at a tenperature of |ess than 120F (490,
the m xture of the second vessel was added to the first mxture. Then, 0.9
pounds of Darocur 4265 (a photoinitiator comercially avail able from C ba

Speci al ty Cheni#26f w@erq@arge‘ﬂanr@t mmpebb\é/g:mibh) A‘Qﬂého%%qh ﬁﬁfea%gmaﬁ eed
agitation. Thegg e@%&ré%s% (Z{; gas stir 'g spee ut es.
EXAMPLE 2 1007 AP PEBPRIAYd Putsau{’\ﬁ é%ﬁﬁﬁ'ﬁ'@r@:@m&mﬂraw& of
agitator, 42.4lespthandLO8T (ARCL B m%&m&@eor&erméeﬂv@yaiﬁsé% fpw.gs bl ade
agitation, 45. r?nxtd?f?uﬁ‘ﬂé fultP [QthSH a&HF coatl ng _conposition
conprising an acry o COmmERT? {9h 9PEBY BT BPEMNEPS | ndustri es,
Inc.), 7.5 pounds of Syl y5| a 350 and 2. pounds of Sartoner 9050 were
charged to the vessel. Agitation was increased and this m xture was
stirred for 20 m nutes. AgitatiQQMMAUWEtEXAmHLBBtH the contents had a

Hegman grind rating of 4.0. The contents of the vessel were kept bel ow
140F (60C). [d898l | n doszeeinble wsselequippeppitt adanesbiEonhgstdt 8061

pounds of Darqonr T oa0 a SEsRetRardeD, dkrIoRPET cRhes b hgster o
Agi tation was PPHEES P4 ??ﬁ‘?"é‘%&"e% Z1@n orgsinephlielay eormmsroiily mraigbfedrord0 i nut es.

Wth the firstElahabtsge, Hasost EOWE! @hY 49Q), the
m xture of the_second vessel .was add |§)94‘7§(podn8€6féhé8n}g?d}s(s The resul ting

m xture was stTryr %tcoﬁ"rﬁﬁrc?ﬂ)éé‘@"ﬁ@‘ﬁ fromn ihiige Eorp. OdNFMTIHMEISBEWPLE 3
[0080] To a s@ttmmeswesa&icuemﬂmmd cm,tged@,nm\ﬁ cp%f[ gg,{ (_io 90. 01
ade agitati

pounds of CN- har ed. U speed Co on,
pounds of Ben'g'%sﬁlﬁmgﬁ'ﬁp tﬂé‘?‘fﬁ'ﬁﬁh’?'@’"ﬂ ay commercially available from
El enentis plc, East St. LOUI S, MMS of Sil-Cell 43 (glass
zeospheres connercially availa p., Hodgkins, IIlinois),
and {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

L
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3.1 pounds of Darocur 4265 were charged under |ow speed agitation. The
resulting mxture was stirred until uniform COVMPARATI VE EXAMPLE 4 [0081]
To a suitable vessel equipped with a Cowl es bl ade agitator, 61.0 pounds of
CN- 132 was charged. Under | ow speed Cowl es bl ade agitation, 23.3 pounds of
SB-336 (alumna trihydrate commercially available fromJ.M Huber Corp.,
Edi son, New Jersey), and 10.8 pounds of Sylysia 350 were added. The

m xture was s t 0

Sart oner 9058@:&@%%) wﬁgﬁ%gﬁgggﬁofcﬂﬁrﬁﬁ%@% I}gﬁ'& @8@ &8@ fSow speed

agi tati on. Tﬁ@?@ﬁﬁhmﬁ@uﬁ ¥ture was stirred until uni form Test

Substrates [0082] 5, 10 and 15 gram sanples of the putty conpositions

prepared in Exanples 1, 3 and 4 were Eﬂiﬁl&éd into tins. The tins were

pl aced under ) (comrercially available from

Panacol - El osoP@B1R,  coe\ReE Beforesurmmny )| Vieiokt After Rere di% Caree f or| 30

m nutes (thi $—di ' s selegted to avoid tlhe possibillity of

boiling the materital in|/PHET$ns due to tHS grasreme t Hi%kness of |t he

sanpl ). The lputty—was—{pen—+enpved-fromithe tin and 4ny unreactedd puffy

was wi ped of { wi th a paogrgr%%vel The ti né-4L@PESt hen ri 98%d  with |an

acet one/ wat ef—m xtare (6 § “crcem by—wed nd-35.percent| by -21
<

wei ght water) and al | ow The cuf &4 $FaFEy was tﬁérf‘ wei ghed. Results
WAL bt _DPof Ar Cur-e-\\bi nl"t Aft er

are set fortp T jabte iy d] Exarpte ht-Betoere
Cure % Cure (1 5 grans @4 %grams 90%358 e % 459rams 4.4

3.9 graf

grans 88% 1[ 10 grams B.ﬂjg'laméb 999%—3 ¢J5-$|gqm5.—7—g~%g=§o—/&5¥%—4—a.0 grans

8.8 granms 88W

4 10 grams 8.8 grams 88%

1 156 grams 14.8 grams 98.7%

3 15 grams 4.6 grarhs 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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1 15 grans 14.8 grans 98. 7% 3 15 grans 4.6 grans 30.7% 4 15 granms 13.2
grans 88% [0083] It will be readily appreciated by those skilled in the art
that nodifications may be made to the invention w thout departing fromthe
concepts disclosed in the foregoing description. Such nodifications are to
be consi dWh%gis cﬁ’aﬁmiaﬁ'fsl- uded within the follow ng clainms unless the clains,
by their [anguage, expressly state otherw se. Accordingly, the particul ar
enbodi ments described in detail herein are illustrative only and are not
limting tio tha radigtionalrdbie putty eampositiomebriprisigt o be given the full
breadth of the asppende ¢l ai ms Fnd &r\i%gand all equivalents thereof. -22
What is clai metf)i s: atadigion guraplema ble putty conposition conprising:

(a) a radiatiopycur ahh@afii 8lileahitiafd?) arg radi ation cure initiator; and (c) a
filler corrprisu?g a polyner that transmts at |east 90% of ultraviol et

radi ati on havi (g) a adillel ermgprising erpoigoerdbet ianasmiss akleastBifo i wltrayiglet
fractive_ind . . it f i1, in
oot B b dhd p ot i SoGAPORBb R B o B o BEEINLEE

appl i ed abf a.5tolnBt hi ckness of at least 20 mls in a single layer. 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 30 m el dripoHitRHl & claiRY Blwhéteinthe coRffRRRich i9f Afthiekidéd® suffiolder ei n
the radiation curable material conprises a multi-functional (nmeth)acrylate
havi ng a tovenabladhe campositioe to baapplisd at 2 fine thigkngass pf ableashdl sulsgBsi 2ngA of
claim4, Fei n the nmulti-functional (neth)acrylate conprises a |ow

Vi scosity dfuncti onal epoxy acrylate. 6. The conposition of claim1,
wherein the putty conposition conprises 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 having a {(meth)acrylate functionality greater than 1.

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 compaosition.

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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30 percent by weight of the radiation curable material, based on the total
wei ght of the putty conposition. 7. The conposition of claim1l, wherein
the radiation cure initiator conprises a photoinitiator. 8. The
conposition of claiml1l, wherein the filler conprises a polyner selected

from a%.y' | C?he%‘nﬁ’;ﬁfsﬁtﬁéof AghY ?f %Pélﬁiihe ?ﬁmé?scon%risaes@ﬁbéléﬁd P@rrcg?aﬁisi

-23 9. e conposition of clarm erein ol ynmer conprises a

70 per cemy weightwéittghfillerf the filler. 10. The conposition of claim8,
wherein the filler conprises an acrylic polyner that is substantially
transparent to ultraviolet radiation. 11. The conposition of claiml,

wh . i . : ) o th
o ot orour SPSSmHARGPEPEI a8 whteif tne Al cofp B g achiic fiiér e
radi at i ds substantially traheparent ¢) ulttavicdetstad@tioar cent by wei ght of the filler;

(d) at least 0.1 percent by weight of an adhesion pronoter; and (e) at
| east 0.1 percent by weight of an optical brightener. 12. A nethod for

refini shing aTﬁﬁ%%g{ﬁs?iorP%éiﬁﬁPﬂheﬁé}hwwﬂ?@%s 8 HonhGisds; @ portion of

the substrate t conposition of claim curing the putty
conposi tion, (@) foableast30edreentthy weightef thealadiddipnexpablenyatariad putty
conposition to.radi.atjon; d c%% lying, tp, at | east a portion of the
substrate and®he Qﬂ:ﬁtﬂpmﬁgf’%ﬁ 2&‘&?@%‘ Ogt%ﬁ??@?ﬁwf ﬁﬂ'}'a Mdecorative
coating syst 13 4t [H2t BRIIeENt Ay whRhibithe fif2er €i N the putty conposition
I's cured by exposing the ‘conposition to lowintensity ultraviolet

radi ation. 14d)The atriaasd@.bperdent by y&ightrafran adhésiomppramotssnodi tion is
cured by exposing t osSiti to.l qw.i ntensi Ul traviolet radiation
for 2 to 5 rri(sr?blt es?p%@.sga%p?\@feﬁgﬁyW'gﬁaﬂfIﬂnl"zp&'cﬁwf'wéﬁen%rrpri sing the step
of sanding the cured putty conposition prior to applying the protective
and/ or decorative coating system 16. The nmethod of claim 12, wherein the
prot ectild anf/roetheddor eafinishiag atsubgtrate, comprising:

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

(b)curing the putty composition, to form a cured putty composition, by exposing
the putty composition to radiation; and

(c)applying to at least a portion of the substrate and the cured putty composition

a protective and/or decorative coating system.

13.  The method of claim 12, wherein the putty compaosition 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
compaosition prior to applying the protective and/or decorative coating system.

186. The method of claim 12, wherein the protective and/or decorative coating
system is selected from a pigmented direct gloss coating system and a multi-layered
system comprising a pigmented basecoat layer and a clear top coating layer.
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systemis selected froma pignmented direct gloss coating systemand a
multi-layered system conprising a pignmented basecoat |ayer and a clear top
coating layer. -24 17. The nethod of claim 12, wherein the protective
and/ or decorative coating systemdoes not include a priner surfacer |ayer.

18. A Subp! ! atfieRehBaSH cRth 22 WntrdRMERbiite! ity dttdasrarEreaing on of

claim1. 19. A substrate east partially coated by the nmethod of claim
12. 20. dystetnhdubsi ot incipdewipnighartsarfaverbyei.ty of a radiation curable putty
conposition when using lowintensity ultraviolet radiation as the curing

means, conprising: including in the radiation curable putty conposition a

filler cegpri siggbstraielay Eist bhatklly toaRAMitSthatpUtigadmstiicef ofwisimavi ol et
radi ati on having a wavel ength from 180-400 nanoneters, and having a

refractive index of 1.5 to 1.6. -25
19. A substrate at least partially coated by the method of claim 12.

20. A method for improving the curability of a radiation curable 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
transmits at least 90% of ultraviolet radiation having a wavelength from 180-400

nanometers, and having a refractive index of 1.5to 1.6.
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