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[ 0001] The present invention generally relates to
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to prevent escape or contami nation of a retained

material. In a preferred enbodi nent, the adhesives
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approaches have been used to seal an orifice to
control | eakage of a | [ {44 gaseous materia
or prevent entry of ciﬁk&ﬁ$ﬁ%ﬁﬁiﬁakﬁg the material .
[006Q] Te¥ prRLE.invenBbY SEkdilCRpuitdaY abeestes duitadSakeading an orifice
nozzl e. The cap typically includes a conformble

Or AREEALS 9 DTCEE BSCARS o FanEnippitonf f anrcwincdmateridt Gheprefegrd
f
em%oétiﬁgﬁﬂ? %egegda}llleglg é&%@e %g gfzega‘@g & Hf%'ils n ;1&% 3F ﬂﬁﬁ@%ﬁhe orifice.

Pressure sensitive adheS|ves (PSA) have also been
widely used in this application. Thernoplastic
materials may al so be dﬁﬁéﬁ%ﬂi ngenperatures above
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used, little or no residue nay be left on the orifice,
but a sufficient seal beSwagMARE PSA and the orifice
¥ ot be forned. Addltlonally, even if the seal is
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[0 g jgning a with an appropriate [evel of adhesion to

provide orlﬁce seahng has proven difficult. For example, if a PSA is used that is soft and

aggressively tacky, the PSA may seal the orifice sufficiently, but soft and aggressively
tacky PSA’s may leave a residue that may plug the orifice when the PSA is removed. In
contrast, if a more rigid PSA is used, little or no residue may be left on the orifice, but a
sufficient seal between the PSA and the orifice may not be formed. Additionally, even if
the seal is initially sufficient, the rigidity of the PSA may cause the seal to weaken over
time as restorative forces pull the PSA from contact with the orifice or the region adjacent

the orifice.



rel atively high processing tenperatures, which may be
undesirable in some applications, particularly if the
WO e@porsdadj acent to the orifice is a pol ymeri cPCT/US2008/082711
material. [0006] In one aspect, the disclosure is
directed to a nmethod of applying a curable
osition, The nethod includes providing a curable
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tackdie€i ating cure via radiation energy applied to t he
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[0010] In further embodiments, the method includes applying the curable composition to
at least one nozzle having an orifice with an area no greater than about 7 mm®. In some
preferred embodiments, the nozzle is a component of an ink jet cartridge.

[0011] In another aspect, the disclosure is directed to a method of applying a curable
composition including providing a curable composition. The curable composition may
include about 10 to about 60 weight percent of one or more epoxy resins; about 20 to
about 80 weight percent of one or more resins selected from polyester resins, ethyl vinyl

acetate resins, thermoplastic resins, and acrylate resins; up to about 30 weight percent of
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i ncl ude about 10 to about 60 wei ght percent of one or
nore epoxy resins; about 20 to about 80 wei ght percent
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ethyl vinyl acetate resins, thernoplastic resins, and

acrylate resins; up to about 30 wei ght percent ofone
or nore hydroxyl cont ai ni ng conpounds; and an
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abdR0dGhnd g[hdqibbﬁtﬁ(}enﬁﬂdl ments, the nethod includes
[qulr oviding a curable conposition on a film backing, and
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osition to at | east one nozzle having an orifice
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jet ca n yet not er aspect,
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ticle further include
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[ -cont'al ni n

ofeﬂrémdn@feniyaroxyheomamin@l@nf euadser includes a fiber
rei nforcenent enbedded within the Ia er of curable
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(ﬂg} stick ched
[0 Tln yet anot er em| ment, the artlcle further includes a non-stick tab attached to
the curable composition, and in some embodiments, the non-stick tab is integral to the
curable composition.
[0018] In some preferred embodiments, the curable composition includes about 15 to

about 40 weight percent of one or more epoxy resins; about 50 to about 80 weight percent

of one or more resins selected from polyester resins, ethyl vinyl acetate resins,



the curable conmposition, and in sonme enbodi nents, the
non-stick tab is integral to the curabl e conposition.
WO 0®28759Yn sone preferred enbodi ments, the curkdil/8S2008/082711
conposition includes about 15 to about 40 wei ght
percent of one or nore epoxy resins; about 50 to about
80 wei ght percent of one or nore resins selected from
theﬁ@pglégttceqesm% ang g.cryg){tehsﬂsm@,, qwh up4e a@peytd 0 weight percent of one or more

n resins, and acryl ate resins; and
hy&%§¥1&ﬂ%outg?g&g5|g t percent of one or nore hydroxy
[0019¢ dmbtaelnpm@n@d rpbodiaisentd, @lafatlnconpwitiqprietledesedout 20 to
nts t he. curabl e conposi.tio | udes out 20
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hV%prylat resins; and up to about 10 wei ght percent of
YEREY laronfriNag KORPEYANS1 ~ cont ai ni ng conmpounds. [ 0020] One
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eaﬁlg 8%@958@' HEnSAPU Ll Eﬁveegfds{a}{n&lgglga’ AeSivE FQIBERS the
n eave substanti a Y no eS|l ve resi due on
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thecmritidgn ed., Wharhisrprefamblyamd reackpm, batween, the ndr@ntagned within the
reacti on between the ink contained
Ca‘@ﬁ (fg’?laﬂgglﬁ}/ eég ¥P3ye and the seal material. [0021] The
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i'on an
thIEHAIR) PTION OF DRAWNGS [0022] FIG 1 is a schematic
diagramillustrating a tape including a curable

composi tion
BRIEF DESCRIPTION OF DRAWINGS

[0022] FIG. 1 is a schematic diagram illustrating a tape including a curable composition
and an inkjet cartridge.
[0023] FIG. 2 is flowchart of an exemplary method of applying a curable composition to
an inkjet cartridge.
[0024] FIG. 3 is a cutaway diagram illustrating the tape including the curable composition
and the inkjet cartridge shown in FIG. 1.
[0025] FIG. 4 is a flowchart of another exemplary method of applying a tape including

curable composition to an inkjet cartridge.



and an inkjet cartridge. [0023] FIG 2 is flowhart of
an exenpl ary nethod of applying a curable conposition
W@ 200a0799mKkj et cartridge. [0024] FIG 3 is a CUPCIES2008/082711
diagramillustrating the tape including the curable
conposition and the inkjet cartridge shown in FIG 1
0025] FIG 4 is a flowhart of anather exenplary
(0064 ﬁ oib agppyreiipnal Yiawellpswetingp iyl elirapingluding 4 curable
0&@ s tion to an inkjet cartridge.[0026] FIG 5 is a
0SS- sectlonal viewillustrating a roll of tape
[0027¢ Fdithig aaclodmaiel dagranibsitdatioga cii@BR Condpb&Gtiod incduding a fiber
.schematic diagramillustrating a curable conposition
CIPiQEfthg a fiber reinforcement. [0028] FIG 7 is a

[0028] @T@U i§ 2 AL RGEA dléér&’rﬁtlﬂﬁttﬂaﬂﬂg &dp Qﬁ‘clﬁcﬁﬁ% o ghﬁgleacomposmon

curabl e conposition applied to an'inkjet cartrid
apETAd EDKDESORIIEII. ON [ 0029] | n one aspect, the pr esent

di sclosure is directed to a nmethod of applying a

curabl e conposition to a nozzle or an orifice. Prior

to or after appli CHEPAIYD DESCRIEPIEN CoONposition to
the region around the orifice, the curable conposition

[0024Y Irbeneeaép@@eféie @rﬁsemteh@yosgm}s disccteditorn msthad oRepniring a curable
coqlﬁoesrlt%/n tséoaul{o%% Aviy: I off orl?‘gl af) iQoB? le{ft?r dgﬁﬂ’gl %Iﬂfolf nhet c!u?ab‘zi‘éc'
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conposition may_ be aggreSS|ver tacky and conmpl.i ant,
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coﬁtﬁﬁ%;t; toSRS tl%lEfe?Ab'ly be@ees fids§ @acﬁg dn@R3kd é’dh'éﬁgl‘i) Ydatl% ®ozzle or
fromthe nozzle or orifice. The curab

orifosp@sid tho nompgsitantcadhes @rfellsocurn@ stetecmmpmn&meé embadiment the
tr I t
cobpsire® ab Rauen PR ok g T b Bmphgas S B nbe o

orifit¢.abl e conposition may conprise one or nore epoxy

resins. Useful epoxy
[0030] The curable composition may contain one or more components, each of which

contributes to the overall properties of the curable composition.

L Epoxy Resins

[0031] The curable composition may comprise one or more epoxy resins. Useful epoxy
resins include any organic compound having at least one oxirane ring that is polymerizable
by a ring opening reaction. Such materials, broadly called epoxides, include both
monomeric and polymeric epoxides and may be, for example, aliphatic, alicyclic,
heterocyclic, cycloaliphatic, or aromatic and may further be combinations thereof.

Suitable epoxides preferably do not include nitrogen atoms. Epoxides may be liquid or
solid or blends thereof, blends being especially useful in providing tacky adhesive
compositions. These materials generally have, on average, at least two oxirane rings per

molecule and may also be referred to as "polyepoxides.” The polymeric epoxides include,
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resins include any organi c conmpound havi ng at | east

one oxirane ring that is polynerizable by a ring
Wop@aloTY7r eacti on. Such materials, broadly calP&rus2008/082711

epoxi des, include both nononeric and polyneric

epoxi des and may be, for exanple, aliphatic,

alicyclic, heterocyclic, cycloaliphatic, or aromatic
butzaie nglymited topBreap olyaieks by noleEminlenesy grosps {fapprample, a

: ' i ' t :
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exdhEp gl yeitaiicregpdcipakidy), asepallymicrs Havongi pndent epadgygroups (for
adhesi ve conpositions. These materi al eneral |y have,
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pol yneri ¢ epoxi des include,but are not imted
resitismear algobg/med sn tevduraple emmpasaionepoxy groups (for

AT A NN N TR e

cy@¥lRdXBhEoxiBO bvRAHE dbheR %epéﬁo)(?c?%h@%ne AFFbxPREXMEHFicd by
havi ng pendent epoxy groups (for exanple, a gin|dyI
3 ,Wa@mw:elnmwﬁéﬁemxyewm%m Jarbopydatersl, Eepdar2-

i ah f th ' f o 74 .t
5yl 0PRSS % BT Bl L AR 14110 s
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[0032] Suitable epoxy resins include, but are not
nafupgyy¢fegnecoma hompds iV Ss Paisat Ne ohl K- 99%y cl ohexene

e R T e e R R e A

a strdecteas\shywh bblewane car boxyl ate; 3, 4- epoxy- 2-
met hyl cycl ohexyl net hyl - 3, 4- epoxy- 2- net hycycl ohexane
carboxyl ate; and bis- (3, 4-epgxy-
6- met hyl cycl ohexyl net hyl ) @ﬂlRate. For a nore detail ed
l'ist of useful epoxidesoad,chhtesHpature, reference may
be made to U S. Patent No. 3,1 17,099. [0033] O her

J.cul . i tabl [ i ncl ud l.yci dyl
R i S A Bt T IR B S B BT o
comtbineXisid@htre&tiandn W1 @tdBer frémalbbiadol dbouSe! Cix8pl&of epoxy

al kyl group, aromatic, such as an aryl géoup, or
resgy el Wate sisturhsrshewvn in e above fagmulainelyee, buf nmnabbiited to, the
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ure

ex@seoNdlorohydrireglich @s cpibiElofhydiialybr etaaels§ tief dipBicidyy etheicof
henol s obtai ned by reacting a pol yhydric phenol wth

2. 2abis Ekbudroxpphcap) proprRAdB PhsRR Y Jad UBHFCrRaBIDEPA cPoIdgst this
typ%)%més@ribédqiﬁ G RS IENAY 3%1%,%62.0&3referred epoxy resins include diglycidyl

ethers of bisphenol A and hydrogenated bisphenol A-epichlorohydrin based epoxy resins.
[0034] A number of commercially available epoxy resins may be used. Epoxides, which
are readily available, include, but are not limited to, octadecylene oxide; epichlorohydrin;
styrene oxide; vinylcyclohexene oxide; glycidol; glycidyl methacrylate; diglycidyl ether of
Bisphenol A (for example, those available as EPON 828, EPON 1004, and EPON 1001F
from Hexion Performance Products, Houston, TX, and DER-332 and DER-334 from Dow
Chemical Co., Midland, MI; diglycidyl ether of bisphenol F (for example, those available
as ARALDITE GY281 from Huntsman Advanced Materials Americas Inc., Los Angeles,

-6-



2, 2- bi s- (4- hydr oxyphenol ) propane (Bi sphenol A).
Furt her exanples of epoxides of this type are
waleweniided in U S. Patent No. 3,018, 262. Pref ePCBUS2008/082711
epoxy resins include diglycidyl ethers of bisphenol A
and hydrogenated bi sphenol A-epichl orohydrin based
resins 0034] A nunber of conmmerci al
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dlpt%gféné 81%918%%’@(?(3 %!élln gnee Mﬁ&tﬂg ﬁs ”@iﬁt 368" f1gh [hﬂlgill E&bide Corp.);

octa epi c r|n styrene
epaxidided p(vlybmhdlymd @breckanglawhe evaﬂgblyms dD(IR(mI 200 ldﬁtbrn FMC Corp.,
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and DER-334 from Do em cal
CaMidit; dlache riMardadt gloxyirchymhs (@orhmmmpte, bnesmelablle aFDHRe642, a

T R T R T —
g@‘t@%‘l %ﬂ)egefor gk FHEINe 8021 b1O4R fﬂQALMTE@Hj OIffg Ceba Specialty

ucts); V|nylcyclohexane di oxi de; di pentene di oxi de
Chemgnalse hﬂ#pg@atqd@smmllﬁa@p@h@sohyém bagggpory myinsifosexample,

z u en r. exa
ongRMafE ot TR hE Sh0H e S Bk RE Pl REuT BRI futveiayl
cthekof Iﬁ&ﬁ&ﬁfoﬁlallc&ih?&e név@lakefeghple, those avallable as DEN-431 and

bet a- 3, 4epoxycycl ohexyl et hyl tri nmet hoxy sil ane and

DER 3% oy Gﬁiyﬁﬂbﬁ9ﬁpﬂinethoxy silane, commercially

[0(@52'1‘1199 %bfe CQ){H UE‘i 18H p%élgbg P%Lrﬁ%?le ro?@&f%ﬁ}%y?gs@ﬁ@having an

ins or ‘exal one a e as
epdxyorjunatoad wb@lphéfmin abyyel 08poxoutd 90t Bp@iyl ajoivaldnt oright is

dego egraSé%WﬁugEt O%ﬁ%néall&ﬁﬁpgﬁ@ gé@%’%@&{d?@r%cﬁc@veiegﬁﬁg@pgéy, see

Le§9§(§N@{7ﬁl¥’s%ﬁb&ﬁJ §f Ef%9RRGBR At RS @H%Qﬂerlzatlon of Uncured
A- epi chl orohydrin based” epoxy resins (for exanple, one

EpaxyaREsi, pages 4EPONED- ZSLMCGrmnH?é,slob uiP@h. %rré@rafanble the

cutBRGP oL aN “RRAm PR St e T VR oY 28 SDERE AR weight
of BN 38t 75081260 550€ HyveR motPpeferdK193h¢ cUliBle@8mpBLifon contains

conposition preferably contalns one or nore epoxy
twe e5MALS RRVY iiepitsn WBpISiyatdepst ousl QPRKY viRsirghas a@fepﬂxsomlabaé@nt weight

of ETQQ][ aﬁ%u@f)%%% %9@%00 E&W leedgydneaép\?ﬁ \Qﬁl 19&'3 S og%délrl]&a(ﬂent

resi I'n cont ai

w@gmmﬁf&qmmwamaﬂmtemb@aqu see Lee and Neville's
Handbook of Epoxy Resins, Chapter 4, Characterization
of Uncured Epoxy Resins, pages 4-14 and 4-21

”(“tQ%?W%%”&&wl*’ smr1967) More preferably, the
cura omposi tion contains one or nore epoxy resins

[0043&Y Thg cambepoxpositun valyeido indidhdncodr mhero thaimoplastic/polyasters.
Su@%gg@?&gﬁ%ﬁ&%{lgﬁta glcPudef ‘t()eurt %Pel 1¥ot htntll‘?edch ra%?olrghous and branched
polyesters having a glass transition temperature (T,) of not more than about 10°C, and
preferably not more than about 5°C. The amorphous and branched polyester component
may be differentiated from crystalline polyesters in that the amorphous and branched
polyester does not display a measurable crystalline melting behavior when an 8 mg sample
is subjected to a Differential Scanning Calorimetry (DSC) scan at a rate of 20°C per

minute from -60°C to 200°C. The DSC measurement is conveniently performed using
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two or nore epoxy resins, wherein at |east one epoxy

resin has an epoxy equi val ent wei ght of from about 175
W@ o00aTer1 200, and at | east one epoxy resin haBCHEES2008/082711

epoxy equi val ent wei ght of from about 500 to about

550. //. Thernopl astic Polyesters [0036] The curable

conpagsition may al so i nclude one or nore thernoplastic

complcyadbervailadgS{heaupipens sucheds aldnpd defrentiah sqagaag cplerimeter
froﬁfleerEHltElHeF]I\tI&q/ahP cTanor phous and branched pol yesters

ass transition tenperature (Tg) of not nore
[003TaRV latmwtt dﬂs@&@mg&ntdel}tmgfoehiaazhﬂrythe camompiroas thdbraaticdtpolyester,

5C, The anor phou nd branched ester nponent
wheg balﬂlsfs@msﬁ?ﬁ? ﬁ sG-S yam% ¥rﬁ%ﬁl@%ﬁemp§ra1ﬂﬁe {hat At The T,

of {h*é% ROAKSE b@aﬂghéarm%g scﬁbﬁéﬁa?btl}e [esO@8S a&gft 1946, pa.lna)fnore

nmeasur abl e crystalline I ng behavi or when an
presfemblb'en the renghyj dabeut -£20°GtaDitolies €htand kv Scmonre mgferably between

oo s i CBbp 3B000 TS bl Ffettnaren e FEnaiblof e gias

traﬁmﬁbﬁr{hé pspedcher ned usi ngcommerci ally avail abl e DSC
0 Ilaﬁ)“nent such as a DSC7 differential scanning

£ ﬂ@pmhome Doy PxseTicdompBher msed\mﬁhﬁwablﬂompgmm} includes, but
is ﬁ’é’% b eteg% f%%g?% r@ox \A}]ermn%xte ho 3\/e|s Crs, ']the &o?[ni?lgg B%e’? of the

ranc’h g subjec

anﬁqﬂlnus simcsmlamd@ogieaeﬁlstpfae@bty vtwé@radenas 0t Cand kdut. 150°C,
The Tg of the anmprphous and branched pol yester is

mapse W&&MW@‘IV@@@ aboi  Oglp 8¢ 2o EA0°4n @néheyd ppistiaplarsbly between
abélﬂ 6 lévia%?ﬁ‘éﬁ?t (HO‘B@OP efer?&ioa%é%—@ Wh b?a%ch%i&ﬂol sgé?srglg(? gave a

pre etween a abou
nutnpgxi o@atdgy m‘céa&ular@@blgﬁ of frenmabapob, 000 gfmdl he alghu@ 280,000 g/mol, and

Moo PyEE Ry oo IENE RSO SaE) i btk SDJD RS B B BBET gy GPC (el
peinitatigd @ﬁonﬁtﬁ% ép‘hy o cﬂlérﬁfotrﬁl%ahgvatmmpﬁéﬂkrs@fege %ﬁ@ﬁ&é’ |

term nated po yes ers. The softening point" of
[0039D Thh emsrrdveds brdbreneatdpolygststsenayi lse prepdred bp kymblet ween

T TN o T T —
folhﬁ\hﬂ@@ Btep ReMl thGRQE AR, @BoWblyddilichsatiBhefagd sthreferred approach

anor phous and br anched polyesters al so have a nunbe
Thg vepadeunprdlianehednelyghier Ry be @mpmdufor sxmed?macttn«g adiol, a

i RBP4 R B B8 o B R AR g, AT Bt

fudcgehalﬂﬁ bffhadd (ﬁﬂn@’é raﬁdi[faf 2@6laphPdxyire aehd Iuvirfeod finctionality of three
calibrated with pol ystyrene standards. [0039] The
Or BYQH- pﬂ&f@nﬂwamwaﬂw ipShyRsBes ohthgsaolyple @&P@fdpqé\yfcarboxyhc

acifi R¥¥ng a functionality of three or more is carried out under conditions and using
stoichiometric ratios such that substantial gel formation is prevented and desired branching
of the polyester is obtained.

[0040] In one embodiment, the dicarboxylic acid may be aliphatic, cycloaliphatic or
aromatic. Examples of suitable aliphatic dicarboxylic acids include, but are not limited to,
saturated aliphatic dicarboxylic acids, such as succinic acid and adipic acid; and
unsaturated aliphatic polycarboxylic acids, such as maleic acid. Examples of aromatic
dicarboxylic acids include, but are not limited to, phthalic, isophthalic and terephthalic

acid.



pol yneri zation techni ques suitable for the
pol yneri zati on of polyesters. Polynerizations
wo a00bowINy a step growt h nechanism e.g., PCT/US2008/082711
pol ycondensati ons, are one preferred approach. The
anorphous and branched pol yester may be prepared, for
nple, by reacting a diol, a dlcarboxglic acid or a

[ﬂ%lbﬁﬁ@mpl@a af pely Bwetionsd carbexdistasids imgladte Ritrge nat lsitgbio,
[ I
arolﬂ?ﬁ\ﬁc rﬁu y%l‘r‘%l chCI 3&1{]% %élifri]s MEB?S ﬁ@){hllagﬁg gﬁ 9&!8/?5 oﬁtetracarboxyhc
amﬂmm&dl%hmnmﬂﬁdem&ﬁMmm&ﬁceadnnmmnHMUbhadmnesence of
t hese oIs and/ or car box é!c acj ds havin

erf%&?ﬁﬁ?qoa %iﬂ%} Splig ﬁ?lé triggrigeq Latty geids gy ey %& 3%merized and

trlrﬁé}%dtfht%nilé’sn gudﬁsdsrﬁge gaﬂhﬁl@'c@fﬁ%{eﬁrélgﬂ}; Q&' é?(%m?%: Bs f’ﬁﬂiOL from
substantial gel formation is preventeéd and desired

Lmbmanmﬂnmgwcbnﬂhﬁewéhwé@ﬂﬁi i's obtained. [0040] In one

QT T NN, T S R

Ex@mpREBF kifitadicCa ?ﬁé’ti‘d’dhbﬁ iR @S bhiih HEElim st t0ah.8- ﬂﬁ&lenedlols such
limted to, ur at ed allphatlc dlcarboxyllc aci ds,

as sthﬁhngglygqlepmme éércuolaamd batiingild-diel dixaanﬁesmfssmtahlgt ed
po@u&ﬂ?ﬁal %1c§801¥ %?cl (Pex d; a(r:e CtI lgrﬁll’teds tl'ojci1 lgstrlnrflaetl}eylléle%% 1, 1,1-

trlrﬁétﬁleQiroﬂ)anm g@cbrl)lchndﬁiéhﬁaﬁylﬂﬁltol smmlgtdhaﬂnl diolasg@table for use in the
terephthalic acid.[0041]. Exanples of polyfunctlonal

preseftaBvapipe ingkydgsbytises pridimitpgtogrady (Reyalkylpne) @y cels,in which the

UGB (RN RO o POBY PRI Tmore profersbly

ﬁnasdmmﬁﬂmianmécabbdauﬁn@n95|c acid, pyronellitic acid

enzophenonet et r and,.trinerjz

1003 aﬁagdgoraﬁawlﬁttﬁﬁg okl %@ﬁsz(ga tl}fl‘fodl?srt‘frr?ékl%Vf@BtS) and the

dlofls'itpbbﬁlc%bgﬁlc a%ﬁfshm@/%r BbBoRVREARH BLGRIMRY Fdsllt by arn(f)t‘ﬂﬁous
exanpl e, as from Uni chema | nternationa

andZas@rlyaalhDEpOIy@ﬁdm] Asuin@bheusdiotytester parhpalmd rbmbeaﬁraellm ofentified

t ed | i ti d | ti i ol
by pyieriidahOpordun PR Dt b a0 rEPIRAE, Reordipops ragher than
cry@fﬁlhﬂe' POlc8@r E&np@hn\ﬂ‘s asWeenamhdl for &Mﬁﬁlea%r fhbyleiRicts with a

col', propane- 3-diol and butane-|

grsees s@feosrmguéame Wkl fannet ¢f&v&|velalp@@lhmt@, cnyﬁtéllm@ gtructures
an%%&pa?{ {11%the%ﬂeg1pégrﬂrogog gon éhejl‘e%ul@éé gﬁ&%ﬁ% ob&trlpsa&le the preparation of

amPEIHoae pyllyhicistohy bdfgd Cfﬁﬁbihn(iiﬂ@llﬁ Eatydl@idde df®olyh& Jcience and
the present_invention in ut are not limted to,

—5%%'“@1’%5)‘( bgfgﬁe&q’lsl? rPvahﬁé% apghthegriejanssiecited shgsein, and

in Bk ¥ &#WQQRE@'E&%&IBQ&&% @BU% R%to'hq 998’ Q. 89 tpﬁafé%@ 909 and the
at m about to abol car

refateocss)cited therein.

IIl.  Ethylene Vinyl Acetate Copolymer

[0044] The curable composition may also contain one or more thermoplastic ethylene-
vinyl acetate copolymer resins. Suitable thermoplastic ethylene-vinyl acetate copolymer
resins include, but are not limited to, thermoplastic ethylene-vinyl acetate copolymer
resins containing at least about 28 percent by weight vinyl acetate. In one embodiment,

the ethylene-vinyl acetate copolymer includes a thermoplastic copolymer containing at

9.



[0043] Reacting, for exanple, the dicarboxylic acids

(or their diester equivalents) and the diols,
w@oiogozvboxyl i ¢ aci ds and/ or pol yol s descri bedPEltusm08/082711

may result in anmorphous and/or crystalline polyesters.

An anor phous pol yester conmpound may be easily

identified by sublecting the conpound to a DSC scan as

leagieabep Toprrest by Werghh v prbiestatameierabhiaat leastshoaf #9 percent by

] B ORISR 5 SR 50T S,

and temeanorcpegfutablyl dt Yeasvdtionh6 @ pernatt bgfvegttivitedl yeqae by iwright of

thengp}ég a lrlt e% : rh:é]g%tg ?e llﬁlgltl]‘[g gj:eznppﬁ@f]ar éne&?%l?q%gt%%%ogglé(%er contains

froR SRAF 8% {Pbof 9@%{?‘4{‘@&&1{? 8k Wﬁ?f SocPRY. pPGefaBH¥om hBSut 40 to
exanpl e, i n Encycl opedi a of Polyner $g|ence and

ab@n §0 rveaglit pgreentNevingd rkgtatilYno8g8¢fevably, frad, abppt. 501to3beut 90

wet et efb] B Shedrd ebBos pareiL 598 195 Ot Rt ©
we%%%ﬁer%@&%i@ﬂ%étﬂ@ if BfcRopHIGRRr.Cited therein. ///.
t hyl ene Vinyl Acet at e Copol yner [OO?éL The curabl e

[0045inpasinpics af perymarcidlycoat ilpctbylenevingbaestath eonabynerst which
m etblgwsg({] . the Pled It i@ %%%18111 ?nc?u%g%lx rarl‘fer ortefl‘?lllipeﬁ'to,%losteaaglaﬁable as
hernnp*as?Pc é}hffene-V|ny dCetale copol ymer  resi ns

ELiVreX ade, 250u26agd D63 (B.IINDH @nt de, Néhewrsapd ast, iWilmington, Del.
ethylene-vinﬁgfacetate copol ynmer resins containing at
1

“DpBeyt) ot Prstiget®28M EXys cppphmier (i hyAlasiicetlag eBrappptesh Ontario,
_avo v |
Caﬁ%ﬁé«lﬁ gidge‘g&ght %&@enﬂi{ﬁgl §d%?atéc/)l AV ABESH R @ PBRG! ﬂﬁ?{AFRE 400

thernopl astic copolynmer containihg atl eas
(Balwo Cor2 Piperueghn tPalyanteA T P asvic 1403 0L A B Péastiey, ddcerBdahnpton,
at . | east ut 40 percent wei ght vinyl acetat
Onifsioe %ﬁp@r&gf Y §iehk 1?¢@£g¥1nzﬁ%aﬁtat@opeﬁ&?% ! Bgﬁt%@; EFTVAPREN
60 HWIBAELESHL) (@rkdeigmeﬂéré@af €inPl £:8%3040 Bt vhPREN RRNAY9
60 percent by wei ght vinyl acetate by weight of the
(Bgyop bloyme (80 wnight parcenhemyéadetaté)rent , t he et hyl ene- vi nyl
acetate copol yner contains from about 28 to about 99
wei ght percent of vinyl acetate, preferably from about

V40 ?Meﬁlg%la%} wei ght percent of vinyl acetate, nore
era from about 50 to about 90 wei ght percent of

[0046hyfhe a@r@g@t@mpgwa%m affgreonisiednar ringrefiasmonlestic 60

(b RRIME 0ot el niY P BELALE PV D BNG of
poBtltyilzetier Methyds, actiddebRIlyHTAI Suspiiionh ciBlsidaeand $B6to-

in the present invention include, but are not limted
polygrerigpfinge Thedmetibpaylale tesigaae preferaplocomppiblegyigh eash other and

i O SR BB M PR e
theBnapltstes ,, By mopglyBranpg enth alatamianomers, the (meth)acrylate resin may
contain one or more olefin repeat units, e.g. ethylene, propylene or butylene. The molar
ratio of such olefin units to (meth)acrylate repeating units is typically less than about 2,
preferably in the range from about 0.5 to about 1.5.

[0047] (Meth)acrylic monomers suitable for making the thermoplastic (meth)acrylate
resins used in the curable composition include, but are not limited to, monomers from the

following classes:

-10-



Canada) (28 wei ght percent vinyl acetate); ELVAX 40N
(DuPont), LEVAPREN 400 (Bayer Corp., Pittsburgh, Pa.),

W@ e@IATIP asti cs 4030M (AT Plastics, Inc., BraPgI/os2008/082711
Ontario, Canada) (40 wei ght percent vinyl acetate);
percent vinyl acetate); LEVAPREN 600 HV (Bayer Corp. )

(60 weight percent vinyl acetate); and LEVAPREN KA
(0048} 9“12(88%1#0%& g5id gstergiof ieplishik 2l biot Brefevabhyd negttartiary plcohol),

whefé &%ﬁé&h@ﬁé&ﬁkﬁﬁseﬁo&Q%%%&ﬁﬂ (gi’ég%?l!)lg 00 4i@ Ao TR 4)

SO contaln one or nore therno acry
carbes htosns, hiekid(nge fm)eaemyleamethwbmm]atmamyb&rﬂatéenJcbytya acrylate

t- bg‘@ﬁ Iglr.ier%l%}zpoLgJ&il t%) ﬁsaotolégzﬂ pg‘y%ﬂa grﬁghy exy gcltrggteb yslorklonyl acrylate,
isoBOQ Pﬁg%lﬁffe gl‘(l)e%nlgg%iém){l a-g{}ﬂﬁaté MRED) REFIvk 2l doastyl %c%[aﬁee; .

pre h' each ot her and wi't
[00#@h €3isy B coobuiryieatid estfinef amelkly) ecolyd] fpreforady a nbs-tatiary

ool ke % Aol e nEBp B bt o2t B b bffim abou
4 16 P& A119) 8d¥BorPatoAR flﬁclghi% | for ERARAL, HEthySmetBa@ylate, cthyl
et hyl ene, propyl ene or utyI ene. The molar ratio o

meghaetyl§E.f-piop ethaerylafaretihdansthacrdateelseluty ngethaeryktd and -

al | L. t han about 2, preferably in the range
but#%r#%&ﬁ? &%é to about 1.5. [0047] (Meth)acrylic

[00B0N QNEBE & S(mdﬂa)bb@hé acid MRtiobgerks PE pblyaYdrORY alkyi £lcohols such as
(et h) acr% ate resi ns used in the curabl e conposition

Lorgibansdiol, berpropeacdioh 1 Srmppasgdiod anyrohtiveiesions byt diels, any of the
Valfugl h%%f&aﬁ% A gﬁro% ?‘éﬁl g@? réultird g%fséé!ré fro BGLAFRIKT S

an a pre y a non-tertiary
hyddog pdikyl)(metthaargiatest he al cohol contai ns from 1 to about

[0@531; Hﬂ%‘pf o %P%J%n&%gq?ﬂ?agpalf%q% %d th:)]?rgzi)aarég e b)acry?ateosrrs%itable

forfsk Yﬂ @k %ura'BIetE&TYﬂosﬁ%ﬁy |T?f31%ally, it MkutﬁﬁBﬂ[eil %cﬁlonfé@(ﬁdssess at least
acrylate, isooctyl acryfate,” 2-ethylhexyl acrylate,

on¢ ﬁomﬂd}dal auirqﬂeactaapmpdtytmacrtwe famtgolnalt grpurpp@myomdny Examples of

gty iR e i30S, PSS miSig Gl gty
(méﬂﬁBa%f‘ﬁﬁt@Q@dr@(y@%p?/g ﬁfetnaamat@hﬂ@mraxymmra té.ne

al cohol contains om about to about 14 (preferably

[0G52b xamplgs oficqramgtsénlly aml)lald%\(rb@h)aatym resingangledan jut grepot
TR s e TR
hmﬁ{ég?og pc;ta}fabg% llaterIF§1 A%y Lsglti%‘l}liﬁlh ?{%ac i (Pg’t 0¥ll1 ?ES \gglcP )a}fe
avaﬁabhﬁecsm IZabe Caeﬁldam@cyhpaﬁ@t hﬁf; ILY)hfsifﬂLe Iale 1[1@&5‘%13}&21%&1
(meth)acrylic acid nonoesters of ¥T% roxa/ 3/
ngpgd;ﬁ@q:sso w@wcg@ates include polyacrylates such as H MP 4051, an 4051EP,
and NIPOL AR-31. Other commercially available acrylate resins suitable for use in the
present invention include, but are not limited to, the VAMAC series of ethylene/acrylic
elastomers, such as VAMAC G and VAMAC D (DuPont Packaging and Industrial
Polymers, Wilmington, DE); the LOTADER and LOTARYL (Atofina Chemicals Inc.,
Philadelphia, PA) series of acrylic elastomers and ethylene-acrylic ester copolymers, such
as LOTADER 4700 and LOTARYL 35BA320, 35MAO03 and 35MAO0S5; and the
EUROPRENE series of acrylic rubber, such as EUROPRENE AR53 EP, AR 156 LTR,

EUROPRENE C, L and R (EniChem America Inc., Houston, TX).
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1, 2- et hanedi ol , 1, 2-propanediol, 1, 3-propanediol, any

of the various butyl diols, any of the various
wheooanzdrol s, and gl ycerol, such that the resuP@T/H§2008/082711

esters are referred to as hydroxyal kyl

(nmeth)acrylates. [0051] Bifunctional nononmers may al so

be used to prepare the (nmeth)acrylates suitable for
V’useTWﬁWﬂW@BEGYabIe conposi ti on. Typlcally, t he
[0(%'31j HHE tchr%ﬂ Bgﬁgﬁ Thal ? ﬁ%ec%ﬁtaﬁ{ at l&%‘?&%eot'ﬂgnﬁcgﬁ tic resm The

i cal an catlon reactrve functiona oup

thep@oplagtivoren ma&)&&l‘[’pd:l&&ed)lh a&mnh)umadﬁmﬁdhﬁg ion @Hlel,ldimredm]topertles of

are not limted to, g ci dyl th)acry | |
W@&mwptlmﬁg)t% I eélcgre r%ﬁvﬁk@ba‘ermop astic materia
1nc'f'fﬁfe§‘§%f Yétf%t e@h}%‘& B‘MQ&&W%& bﬁ)%f( 365%“ ngmel[, QQ&I%]S the block

commer ci al aval | abl e h)yacryl ate
copoésmnlsawad@bla deKrdson Gé6é7 from Kiatrint Redymers &8 r labC gHouston, TX.
acryl ate resins sold as HYTEMP and NI PCOL, both of
whi ch are avail able from Zeon Chem cal s Conpany, Inc.,

V. LOUIP@W(J EFukYiondh§- FIIFEN?- ekt B Mar&84i es of
[mﬁgs%acry ates include polyacrylates such as HYTEMP

he gwable@emppgtion hry MiseQoniam & 1qast Q}ehl@fdroxyl functional or
hy&rco)xy co%ttaﬁllnln rnaYerlail Rls Gs re¥elﬁ‘ ttﬁe F %gal nﬁ}ﬁdsr xyl %bﬁné?tlotngl material”

resent” 1 nventioninc

andl i Hydt@@licsmaﬁlh% MAMAGL" a8 ises tcolfepﬁetswloeﬁ@baﬁdsmawmg at least one
el astoners, such as VAVAC G and VAVAC D ( DuPont .
anpekeaahli gt leat tva dydiorybgrowRsy. yihertermsiiy diokyl- Byictioyaj material

Y
o g LA ard SO A IERURE, Futdll g roms
”hﬁirdmwufmectmnalyhaterlﬁs thed "lgopadyy-eeitsinirpunhteas!” HOhADEBRude the

4700 and. LOTAR 5BA320, nd 35 5; and the.
ame rapghe §0§ﬁﬁstame§l|nﬁg &gs%?bovguw 1cB Mgy JEepiQBfgEn one or

165y oAb D %ﬁgﬁgf%@@ -SonthinRRdn el hrg},ﬁmtannally

Anerlca Imc. TX). V. ThernDpIastlcs
freFhéothar wotiee hympmli”tcbmalnn@/grauwucb A anmoaindlrwsetpttmmeletles

FufdiS ROk Eed b e A G AT SRS ERELLEDr P B of groups

thaP hAp &k tth@many ahdY6r ﬂ&lﬁ@l?ﬁ@aﬂ%ﬂﬂi@@ﬁletsb QRat Mid @mpoRdn@d will not
after cure. One exenplary thernoplastic nmateri al

degomenogelesliberate yfpléiﬁéa conAneRis When gEiesaeé tosadjinemedigtion kPreferably,

T e

hydesxyMrolgysdi. @Xﬁie-hEldftﬁ;@l gdap 1sﬂjonki|ydﬂ ﬂ@wly-t@@mbﬁlaﬁbrﬁ@lc carbon
Mat eri al [0054] The curabl e conposition may als
atogyntlAe rlilyﬁliOXV]e%%P B3 bR yerPunally-sitypfed 5 gy lzﬁpendent from a polymer

E%ﬁi) n}?ﬁé@ ’fglg 'ﬁh@‘ib@# unc gﬁgﬂvgient &élgﬁf@p[hg ﬁ§d:rb£'yl goﬁf%umng material

r ox mat er |
is preferably frorn about 31 to about 2500, more preferably from about 80 to about 1000,

and even more preferably from about 80 to about 350.
[0055] The number average equivalent weight may be defined by the following equation:
number average equivalent weight = (m.w.)/f
where
f = functionality, that is, the average number of hydroxyl groups per molecule of

hydroxyl-containing compound; and
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and "hydroxyl -containing material" are used to
represent conpounds having at | east one and preferably
W@roovez®r1 t wo hydroxyl groups. The terns PCT/US2008/082711
"hydroxyl-functional material" and
"hydroxyl -containing material" are used
|nterchangeably Further, the terns
" hy 8F8xy Ither ieler grepesaoleenlar weightiof the hydroxyl-containing
Cmﬂﬁo droxyl -containing material™ do not include the
rphous and branched pol yester resins described
[mﬁﬁpﬁﬁmnphhoﬁmnnyb&bﬁﬁm@bnmﬂangmﬁmﬁmmﬂﬁnemhydmnmyb

roups. .Preferably, the | - cont ai nin terials
co P%S”é%é’tl‘:alhq i %Fefl%lém{i? 13 MOQOMEYiS af¢ %P@H ¢ compounds.

SuRQJ]& ﬁioﬂbl'ﬂgngh 48 %l%ﬁﬁlﬂﬁ% amtdalanduae %ﬁt’i‘&l’e ‘i’iom?ﬂn%él 05 ethylene
her, droxyl -contfaining naterials are al so
glyppleﬁ)mpatflny g@@bhtla%thhadﬂoyypmpmeoﬂ 3gdibyrexypirepaneny be

LSRR R BBl LY O £ kel 12

1,3C0NPO NNt dHEBih 2&1@)@?8&211{69 l,ﬂ@tdlﬁydiroiﬁﬂbzﬁfe* on;1 trlrnethylolethane
Pr ef er abl f he ydr oxyl - cont ai ni ng material s contain

L1l lmﬁ‘lrmthﬂlﬁi/péomm@Mbwfhyﬁmn@aIr);beamnpﬁatqa&mhglél;rmsﬂlerythmol
po%cahprgl%ct%ne xtyhtotl haera I}Yog,r s%xl%l rﬁl,gan%urgatﬁﬁtapo@lgl a%lgerpooﬁpgrﬁér%% Lg

hydxe&mmltdlmng lntaw@tam:lcme SRRy aldéop Bmiked to, b Bk dal R biydBdlyols
or cop mer. The nunber average equi val ent wei ght  of
(c.g. h@olﬁw%wne@aﬁtpa [vernyoRgieRs glxrolp angiriofsshayig Ay gaggalent
pr.ef fi
weftdP B Ao g 500 (AL PG BUR Ao SO B SS
tridlo); pblgtetradbthyldn® 05kl glyelsufivaeringumetagiar egighv,andnt
eflned by the follomnng equati on:

hy&%ﬁ%%@“%@%@ﬁ@@>@&ﬁ?$§lent wei ght (mw.)/f where f =

[0dsa) @bhﬁﬁ@blaﬂy av%ﬁﬁﬁfe Hy%rox&h@orﬁyﬁ{@%at@ﬁﬂp StitaBfe Y d5ONYhe
groups per nol ecul e of dr oxyl - cont ai ni ng conpound,;

cmah&npwmognbmamhuhb@ﬂaavmﬁégmkmvbabukanmﬂéMghsP@LYBHQSﬁnnl

hydr oxy] - ontainin C un [00 Exanpl es, qf

Pl SE iy G D SRR RN e T B8

pols itk ceh TR Rt d1Pddts su!aﬁ 2y #OL YOMEGa550, DO dnldmobe thstwidll as
bot h nononeric and polyneric co ounds. Suitable

those Avaablecs Ay A kbl b FpmgE. pitdesNemeyrs gied Copmpany,
w@%gngg)%h D'gr, gb%r ghl%%hél% %'é?%e%%’(s%ﬂch rag "rgﬁAﬁi‘ENﬁ'é%oiooo and

20(;10 3’(ILYTYI€IF wydlyﬁe&ammh;zleﬂc dtdaly @[}Q&L’ﬂdﬁl&ﬂ@SF Coﬂo {CHarlotte, NC);
- di hydr oxyhexane;

and
thelBlgTHﬁ%QﬁrJ@& W@’flﬁﬂ% from %_qu‘rd%} H%,r %txgglggalﬂgﬁ of polyvmylacetal resins
such a5 BUTVARBR W0k €BNARR; 8 90 and 8-98; the TONE series (available from

Union Carbide, Danbury, CT) of polycaprolactone polyols such as TONE 0200, 0210,
0230, 0240, and 0260; the DESMOPHEN series (available from Bayer Corporation,
Pittsburg, PA) of saturated polyester polyols such as DESMOPHEN 631A 75, 650A 65,
651A 65, 670A 80, 680 70, 800, 1100, 1150, 1300 75, 1300 75 BA, 1652A, 1700, 1800,
R 12A, R 221 75, A 160 SN, A 365, A 450 BA/X, 550 U, 1600 U, 1900 U, 1915 U,

1920 U, NH 1220, NH 1420, and NH 1521; VORANOL 234-630 (a trimethylol propanc)
from Dow Chemical Company (Midland, MI); VORANOL 230-238 (a glycerol
polypropylene oxide adduct) from Dow Chemical Company; the SYNFAC series (from
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1,1, 1-trinmethyl ol propane; N, N-bi s(hydroxyethyl)
benzam de; castor oil; pentaerythritol;
w@Wozrol act one; xylitol; arabitol; sorbitol PCHOS2008/082711
manni tol . Suitabl e polyneric hydroxyl -contai ning
materi als include, but are not Ilmted t o,

ol yoxyal kyl ene pol yol s g, igphyl ene and
Mlggqq}&lyg){l p@ﬁéntgqrg, C%D§f 20 og(yqlgylgteﬁ h@noé@ s such as SYNFAC

O P RO B %S AR B ggjicd Chemical

Copadloy tAater BT Ay b fpodyxyp aeyliing polyslscliclv ag &Rﬂ@mﬁﬂ&a d02ar2025, 42,

1ehenia S0y Gaielbr-b ek e Bontal mSiat et OF B L. BPIE

BP§E' BRRE BQE, BSRE! BPLPERPIY, RPRS a‘ﬁﬁw Frb&rSéBEf‘cLsEQﬁs France).

but are not limted to, those avail abl e as
Othermmfﬁbmmtﬁpt@mllalatvylla@h@mdraﬁm cohtaming Netephissnclidy those

degithd IS SuBHEETp AR S B R b bR St e el | as
[mtslsp %epafiﬁaﬂmbh@fﬁ%1aﬁmw@1&aﬁﬂaﬁﬁng‘[)|£&ﬁ@ﬁnhs isdn&ont

de Nenours and Conpan W | m ngt on
polyekyalletlermpaliygise Faamricdef {;hw@l@?rsyf@mdwxahconmmmmpounds

1nc? e bl:lltoa? noamlnﬁlg%qg%}z_o%ﬁllglen? &ﬁ&) | %{lgs 3&3%0”@&?1}/6 %%[]cols

pol@b’i&é@l@l&&r an@Spo(l ayaipreil@cftrion) [l tetrimethi REe oxidt glycols and
pol yV| nyl acetal resins such as BUTVA

polsmﬁkﬂ@&é élsp@enpé Pehpxgaligleng pelyqlspre @é&l@é@ﬂy suitable for
T

incd236]. A4 hern,ARER Mt bml{gaswmﬁmmmmm thepaiioddf tame after

from Bayer., Corporatio Pi ttsbur turated
a cHi Qf dlag grabipr P%Sl‘%‘?}b]iTFS&?e @%li ‘389‘5’&51618“ has lost

R Wi By oy g

uSESN, thAcBBBle cOMPBOtIBAIsY IBB-dontaiB O phénox9BGins, Phgicslady

prefc sy oo preobasraened i mahy 605 meeai%éﬁﬁlymgﬁ

bispMrdl @GlﬁpOLMd) TyYfRNGhe gﬁ&rogfges(rﬁh@ VBRI average molecular

pol ypropyl ene oxi de adduct?1 rom Dow Chem cal an
¢

wetghgo sePPereferabhivn the eage cheinue &9, OO(Stﬁaﬁhoah

Copg P8 BEHEN B30y AR Bhy o ?51’3%6%3@%(% nlud,

bu‘e“a?@ﬂ;t I$@itte®, (Hok®iafable aCiRAPHEN PKOIP-2008oAFheh&s), Afsbliates
ﬁoxyﬁr opgl ene polyols such as ARCOL 425, 1025,
(R% 111 6).” it o5 Dagnfounghdrabthe addifign Bf & pheosy rosinster the gargble

coﬁg{% $I§B% ﬁﬁ%@%@{e%a;iﬁgn(g%gbg%ﬂ Srent FB] Eecrg%%l%he ENRow

fr om e ppic (Paris,
and?ommqn@ve the impact resistance of the curable composition.

VI Curing Agent

[0059] The term "curing agent" is used broadly to include not only those materials that are
conventionally regarded as curing agents for epoxy resins, but also those materials that
catalyze epoxy resin cure, as well as those materials that may act as both curing agent and
catalyst. Preferred curing agents for the epoxy resin include room temperature curing

agents, heat-activated curing agents, and photolytic curing agents, and combinations
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O her useful commercially avail able

hydr oxyl -contai ning materials include those descri bed
WO poo0B&I7Pat ent No. 5, 436,063, which is incorpPCHUSH0$¢82711

reference. [0058] A particularly useful class of

hydr oxyl - cont ai ni ng conpounds is the pol yoxyal kyl ene

pol yols. Exanples of this class of hydroxyl containing
theg dbs ggnmgqqgegﬁé)ref@@plyaqeéctr%temgefﬂt@réﬂ ot ftween about room

Y, a Y,

ten@@kﬁﬁénaghgﬁé&ggloyggn%?éo %&ﬁ%&p?ﬁ@?@ ;a&l&{ s terRRrABYand
abqo |59t €t rPhoeiiytid @negaxedse igl, phologiiti@od, o nysxyaldaddat ed

bi sph . A Th | | kyl | yal
Phgiaitiiei ol Yodt ez d Bttt BRI B YIGRd bY
phbt88EiniPAl riQnk Rath Eshlgy &Lt'ﬁﬁcntgdfah{?@ (1%f rﬁ&igtl&ijﬁaﬁig{gtea wavelenr%th in

composi tion can I'ncr eased used herein

the'Wwaviolgt o1 vreblei Imrulmmf th©elnetacvmettg1etlpepactrdmof tinme after
e of . the cur.able co iti as be i.ni ti at ed,

roof the efiev S uiouBan FrS g i SRecPESema ol Bt paiety
phétblniteftor, HwhidhagkounfasiRekepdidaiesd @d lighesr®(s) and the degree of

hydr oxyl - contalnlnqﬁconpounds for use in the curable
CXRABHISO ﬁr@ﬁerﬁ@ly, shergpeitds gorapasitianringlydgstameox ynare ghetginitiator in an
amalallrrltt olfcu %é/ut %rv%lgr r eeﬁcggp g)goelﬁgorl]lrtﬁ? J[otaﬁ g&%ﬁ%}t olPﬁlS ﬁomposmon
Mdit pwfaﬁblly the rmfalb rwbonﬂbopin@a lihatudels bac phmﬂw(pholtcﬁﬁitlﬁtdﬂ aGardl

nunber_ aver age nol ecul ar wei ght of | ess than 50, 000,

amgpial Fegan §bqus Opdnwcighipseccst tozhgut 2 woizhboereentatsed on the total

R L

cutlablei doeghokiipn iﬂmdumbs avaot Iabie@hamllﬁﬁﬁiidl?sl\inlahfdﬁmﬁﬁﬂoﬂ fir@mabout 1
Phenoxy Associ (Rock Hi 1 It ha n found. .

wetdhi POt B anru Sore st PSTGSHE RBYEY s il e O Ghegopgositon,

Wh%ﬁ?%g@ﬂoﬁﬂlgﬁoﬁﬁ)brésgﬂr ove the dynam c overl ap shear
strength, decrease the cold flow and/or inprove the

[0Q6dp Rbotoimssitetsaniteblofortuseinctie abyhpostoorpadithd iomentign.include

catfi Ao g ore ot oR o L Rap SRR nerpha Eple st

theCAAYRNGAvIiah ban KLgakith@Sushy, loh Batagadbropkics SRR Yctivated by
resins, but also those materials that catal yze epoxy

actinae fadiation e Thexencygal-fctivgtablecralis ermt have aipbotonbeminely-greetives
catgoglté%eogrﬂg Qrg(% ﬁ%ﬂhﬂw%ghlﬁ@%ﬁ‘ﬂoxs A[ bIP 5(? El%gsr o%aﬁgﬁlk gﬁotomltlators can

resin roomte

be Qsbdi, G haigenthsse dfb@ﬁﬁbeﬂﬁh ivatred. ol rd Iﬁ@ 319%@&187611@[1@' S. Pat No
hot ol t| C _curi % éjgent s, and conhi nati onst her eof
e

3 B eDR S e by dRa BYc, @05 STy AP et Brlesiont 216,088
CRSUNSEN saPUNoT 988 § FHq 6 sapgh. RBOsI 2420, & S. Pat.
( pr e%eﬁr abl'y between about T 0 qute erature and&agdg}g]:)e%g *
NoC4,9Bh 340 (Balazxzottcm et erlg agdnSsPati Ne. 5 OfthoiofPalazza@tta)r s,
oy rmsg referr ‘f

[00 2? Suitable cations include organic onium cations, organometallic complex cations,
and the like. Useful organic onium cations include, for example, those described in U.S.
Pat. No. 4,250,311 (Crivello), U.S. Pat. No. 3,708,296 (Schlesinger), U.S. Pat. No.
4,069,055 (Crivello), U.S. Pat. No. 4,216,288 (Crivello), U.S. Pat. No. 5,084,586
(Farooq), and U.S. Pat. No. 5,124,417 (Farooq). Such cations include those of aliphatic

and aromatic Group IVA-VIIA (CAS version) centered onium salts.
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Photoinitiators for use in the curable conposition are
preferably activated by photochem cal neans, such as
wWhooaorioni ¢ radi ation (i.e., radiation having BCT/US2008/082711
wavel ength in the ultraviolet or visible portion of
the el ectromagneti c spectrum. [0060] The curable
osition may include an effective anount of one or
[ﬂm%ng %a

I Brafersedoitpilt Satfor and fricenergawnim yaisi(Es cyappis diukigxemum,
d
dlaw?ofder a ;ﬁﬁ?ﬁﬁﬁ&ﬁh F%g b MEmIGRH s&{o WSMBE refel;red are

e cur conp bS|t on 1 ncl udes
I- andrBcphtatdbniuti atte(for axmiple,rmamhodlfmum ahdtradpgsil fahium). The

i ght _per.c based on. the tot aI ht of .the.
ary@%%l@sq tsvﬁwaﬂﬁ/s%rb‘gﬁﬁrbwpaweé PhaY éE Lorggtinweicty baying up
to é‘tﬂﬁllt W%&ﬁ&&ﬁtlﬁ?&@ct@ﬁfb@ﬂltﬂbﬁtk altl%rsubﬁltﬁ'éht@?@f%%b@ﬁave fewer

from about wel ght percent to about
thapewboetrito, calimexﬂorom anchep tootbalit Iehaérpatomstshlected tﬁtposNt $.0n,

no%?’grpoé} ‘8{3;%0‘%%41:%1”?0?3 Egn%oglil({‘?htgﬁigﬂcmggs one or

[005a] €& s@ﬂ'ﬂl@bf@aﬁb&bt@ﬂfé%nip[bxad&n@ﬁ@lﬁ%d@fhofsé 8¢5cAbQ 11.S. Pat. No.
percent to about 2 weight percent, based on the

4,9;861330 (B\ééﬁl}htto efalphe conposn tion, when a photoinitiator
[0({@?&@ %cbel‘ 1{)!150 %%&r usg %g ﬁlencloﬁrlltt%}lg ’?’o t%g Ia{)g‘ve-c?esgt% u%ﬁorllsninclude

ons of de Ca

thagé @dp@fbsﬁhtbd dY elicsforiiaf D, catidrein I[Elsplhﬁét@l fmd)rhICﬁb@[BﬂB to VIIB and
i ncl ude ener%y activatable salts, the catigns of
g

VIHgy apagiel armataligid frgm EipuphlA &e v@a?féh9?P%0Cb? ) 5‘@@10? Ekements
(C)Q’g %%ta"ﬁgg éﬁﬁ aﬁgeﬁ%{qnﬁ] 'Sa am%feo(ﬁg, a S¥tituted or unsubstituted

ener gy e sa
ph@i}(bgﬂmbsdm a:saiblstytutedalrmnmﬂ)smtddcuhlt}d gpaupt ke Brad igeger of 1 to 6.
ani on. road cl ass of cationi

on u ili
Pr% gfg?cé? B%Ir’fn%ls FeEHs ‘ioﬁBi’fualPFvg“ti“HB@eVﬁlé‘é’dlﬁi [sagpmium,

alu'rrﬁnﬁﬁlstm g@flluﬂerc&lléﬁomaﬁln; n(leg hygt! 19()11 c%aflst al?@ﬁlcké\lbor from
08,296 (Schi esi nger) Pat

me@éfliondseslubloas bdups. anBaony Nosend, 211<$p12®8h<ér@s i 9@tf¢r@bly, Q.i& halogen

atopi PYEEyetc ef5f68@4 C@S’Pné ‘Ngﬁ“o&%é 51&1?431 636(1%%%%’%‘8@%5 ‘BZs‘iSh&lF jions
inchitid Bégﬁenylﬂat B(ﬂﬂényﬁg(&lﬁ?l) FeficlcRalyaz&iobd ehyl, pRPGRbutyl, hexyl, and

Sui tabl e cati ons 1nclude organic onium cations,

thedilgari¥ive Pk | AeFcoipbls eﬁe(élat Pefrls , SBIR@H halQli kAIFs el InFy,

r I m t se
i A RO R BEARCRRYMS Pauis i BRIy} BB PRy @oFe
SbPatSLANOH B(t@&)z,%(&sﬁﬁl:%)m@t&rm(ph&lﬁ» Pat NO-
4,069, 055 (Crivell o)
[006} Ofaqriegions. X gisefuhin swéble@he@m@@em(m%lﬂ%aﬁsS%mCIEJ 583,
t
Coffior, Bpidncsfrftd, L ERABMcnHln g iRfe [RE,MPRngd anions
inchetesBiah PFe e&blé;r SHEDHyMsEa) $ECIE DOBﬂOgPIG{S@E@Eﬁg and | -,

N R RS T 5 QRO SR 2% SR ©

[0067] Various sensitizers known in the art can be added to the curable composition to
expand and/or shift the light spectrum at which the photoinitiators become active, i.¢., the
frequency of light at which they initiate cure of the epoxy resin. Known accelerators may
also be useful when combined with the appropriate photoinitiator in the composition.
[0068] Suitable commercially available initiators include, but are not limited to, aromatic

sulfonium complex salts available as FX-512 (Minnesota Mining and Manufacturing
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di aryliodonium triarylsul fonium carbonium and

phosphoni unm). Most preferred are |- and S-centered
wonioanrwal ts (for exanpl e, diaryliodonium and PCT/US2008/082711

triarylsul foniun). The aryl group of such salts can be

an unsubstituted or substituted aromatic noiety having

up to about four independently selected substituents.
Comppanytsskgud. d\é[Nt)QsCIBrl@flglaﬁ%pP h&lpe(sﬁ’é\?@?f Ert. BAoddVeK

: t S :
U PR E Rt S0 AR S BB LA B GGG CT: and
IRGA,C[EI]EI 26 hea datibieic of D6k tallioadomtpler gdtn(Qiket $peciatty Cthiepli s,
B ?é%gns i ncl ude those described in U S. Pat. No.
asel gwwitzeily n@Palazzotto et al). [0065] Suitable anions,
[00?69! f[REfuPﬁl%nﬁe?l ctupiﬁ%% M BiCiuRP e Eél@ct@é?%& tﬁégrﬁbﬁlg%ﬁsisﬁng of
ions 1nclude t e represented by t la: DQ,
Lewirercgdsran Liesvissaaik t@hplexem dndinp slunBnum tiulthl&ldm dluvthihm
L0r _a neta a fro Go s IIIA of the
t“'158’?1?dc?ng%mﬁ*§f6ﬁ‘é°r Ergﬁgmhgor( ‘P%X P%]ﬁ‘"jéuoé pitgnium
tetRALEFGEN 2l 8Glondri MYEH RN b@‘f&%chl@nﬁé‘ Q&h{)ﬂeidéseiﬁclﬁﬂmg, for
unsubsti t ut ed phenytggroup, or a substituted or

exarppl o3l s dl@th@kanawmd olipmiahepmplex agmlapletas GBYIIGFRE B 120
frogl C‘\:}Eeﬁp%rc%ﬁ )bhte idd S %neé el\(/ia elggila&)enNIEt al s such as
copper ne n} van rum’  chrom um al um num

[0(I7iop Ad@ﬁidnhllmeful ltltemal ammlglagehty fAcludengpheiendiaf@fatic amines
obalt, and nickel, or fromnetal] oids such as boron,

ino&ﬁﬂﬂlil%ré%ﬁxaawkee directhylpeppplisdpm oy Tidine pfpegyismipopyndine, gnd
dlﬂé}hg ?atnﬂﬁé QHEP&%BF HRIARL, Yor &th?[el Q%ﬂﬁﬁ Iﬁlgé&%ﬁé, 0fid 2-cthyl-4-
epr ese u e

Atative exanpl es of Such ani ons
meB(ypbﬂmadgdo)d(avalB(bﬂﬁmdeEE E¥1)2 .4 Woer Airdir&dtictss alcht®wn, PA);
hyg ﬂgg%mc %E]gsfor %(é)l& an%éﬁl@jhggrgg@%%&#dlfne%lw?gdmg, ﬁqﬁ%(ample,
tetvan@ﬂ?l %uaméhﬁg 4ind dldyaRdienddd6 . B(C6F5)4 , and

. Preferred anions include BF4 , PF6 ,
[005(51 F8he a®oRat of tBFBOMIingBEOBFSYeH in tB( QBHI¢ ChBPQ@yitlony mapdepend
useful in

Onggﬂp F’ﬁbﬁ‘é)%ﬂ% %%%(%?%:%Oﬁ%ﬁissan %8{%&@@&6%%9 lyipgrigegpoxy or

whehleb 26Bts as B chialydere el foiaézation. Curing agents that become an integral
p- chl orobenzenesul fonate, and the like. Preferred

para Af Brespol gz BIRItypicpiB usedgp hesher girsTRptionAbgsthose that are

coi B oo iR o RSP et T s s Blicye
funéaon gBoupe isprefezabls nk grvater Itl[hntafbeutafﬂe oaprehgreddad dfehe mole

t he curabl e conposition to expand and/or shift the
ratjoj Qfetireqpett uppional %‘?PEWOtGrPQXﬁSlﬁ S8 RS oA raunse bRyt 0.1 to 1. I

theati:léljrﬁ/aﬂ3 Cullln agen{ %e&lgeegg)gé}% a@fa_clafa o CMIQ @oﬁlggs\ftlon may

inftirate cure o y resin. ‘Kiown accelerators
comtaiy up to about 10% by weight catalyst, preferably up to about 5% by weight catalyst.

A preferred amount of catalyst may range from about 0.5% to about 3% by weight.

VIII. Other Additives

[0072] The curable composition may further comprise up to about 50 weight percent,
preferably, up to about 10 percent, of various additives such as fillers, stabilizers,
plasticizers, tackifiers, flow control agents, cure rate retarders, adhesion promoters (for

example, silanes and titanates), adjuvants, impact modifiers, expandable microspheres,
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al so be useful when conbined with the appropriate

photoinitiator in the conposition. [0068] Suitable
w@oveerTeral |y avail able initiators include, buPCHDS2008082711

limted to, aromatic sul fonium conplex salts avail abl e

as FX-512 (M nnesota M ning and Manufact uri ngConpany,

St. Paul, MN); CD- 10 12 and CD-1010 (Sartoner, Exton,
theppylly epdicting Ragacies. cleptrigabweqnductyn pastislermed tsilike, wisghps

Slll(:}H:,Eat I oni 6%01?33 %?9 51&% B? %C%‘pfegggdg a?%g?%wﬁgé&a Py to

redébhetheoadight aBasekost S‘ﬁ/tltemenipasld))n 4dPB6Vikcdditef aﬂd/d:rh:ehmb one or
curjin ents. i n¢cl ude those selected fromthe up
moé%ﬂ’%)ﬁ%‘@f%@%@”ﬁ eﬁﬁhg e i T GUEFI IR0 ige
[007'3? hﬁ’%é‘&n@édﬂﬁbﬁ‘t“% delff\tg 19rth9ﬁ)rrnaﬁf‘é€%y"l‘1\z' 'Ebie?éh@fl BHERs is added
boron trifluoride; boron trichloride; antinony
to memlmbletmm)s],nomas amiropact gtodefdrudhe d@yllam:tebbttlbpartlcles may be

LA S0 B0 NS SOIPLSHE, LUl 00
I
D R R G SR oo

abeugdPucighi@ereant kased @igthaqétﬁk weiighicdfur @C%nmsﬁam Ongrgpmmercially
av%fa%mqgoﬁuc?sulpa]%f’ flo %eulgltﬂeg%pnﬁ%osngm 15"?% g(frghc core/shell 1rnnpact

am ne m nop

moambrdivﬂmblwds@am IFaBs 1N €oni Abchoziedrgigalk E@l Lidl (rlg)ulsfvﬁre KY).
exanpl e, 2-ethylim dazole, and 2-ethyl -
nmet hyl i m dazole (available as IMCURE EM-2,4 fromAir

Exg%%lgg%oé\;ﬂle}gg zy}% COP,@ iydrazi des incl ud| ng, for

am no razi e guani di nes i ncl udi ng, for
[004 pbe:; erhieddimotet hwlcugabbernodmpmeztloannicluidasje nbdoaniode about 60

071 Th amount of ther mal sed in the
fiken SEABEST TPETFIREY Fupert] 2BAUAAIED ﬁE?uttSﬁéwd&hﬂ.m&ent of
on@gﬁﬁbreﬁ%ﬁf’lmﬂ%& firfth $of/cier RIS, é%lflyltvli}%zl Bé’été/tg%shﬁsegnd
epoxy or whether it act’'s as a catal yst” for the

(mpib)agratic zesinsofiii) Qutd éﬁ@ua@(éwbght praterd o€ omeoranoieritydgrxal-
t of th | [ 1 d in higher.
cofGhinerioriraf (XA [ Ge8C  Fhfich Briy af g & mpf iuRliaors

an& dpHondlFe (VJRip&o BBt B0 Qiﬁelg’d! percaftedTlont bR ﬁfdr@&kﬁhtl\gars OWR&ein all
to epoxide ring functional groups is preferably no

We@’ﬂéaﬁféfm’fﬂmm%bﬁﬁed opadotalveigbifadtheepmpastwnof t he nol e
[()q;7%j1 m?ax?oth GULBodget tfléJ @1%38@?&8@9%1 iu%e @5’@1%‘?15 :tJ‘agoout 40

ona groups i’s a erna

wedhit pa@exﬁgﬁ@he bﬁmbm HDxe mh@yﬁg aB6utd 0ataBdbyt K0, wdifie percent of
curabl e conpositjon rmr contain up to about 10% by
Y&

ongef PAte re%}tl%\w@qted ferePERABIcy eSSt bt aGYpB eSS Bt
oA P TP GRSk o350 -
containing compounds, (iv) up to about 5 welght percent of one or more photoinitiators,
and, optionally, (v) up to about 10 weight percent of one or more additives, wherein all
weight percentages are based on the total weight of the composition.

[0076] In another embodiment, the curable composition includes (i) about 20 to about 35
weight percent of one or more epoxy resins, (ii) about 60 to about 75 weight percent of

polyester resin, (ii1) up to about 5 weight percent of one or more hydroxyl-containing

compounds, and (iv) about 0.5 weight percent to about 3 weight percent of one or more
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VIIl. Oher Additives [0072] The curabl e conposition

may further conprise up to about 50 wei ght percent,
wee@beranl y, up to about 10 percent, of vari ouBCT/US2008/082711

additives such as fillers, stabilizers, plasticizers,

tackifiers, flow control agents, cure rate retarders,

adhesi on pronpters (for exanple, silanes and
phetpindfirderssyhergialhvugiglt perapptages a6 dpyedamsthe togg ayragiof the
CO&* sh@spheres, thermal |y conductive particles,

ectrlcally conductive particles, and the |ike, such
as silica, glass, clay, taIc pi gnents, col orants,

ss beads or bubbl es, a t|o i dants, to reduce
Ap?l‘@“%l%@ %ﬁi@ﬁbwp%g@n ’E?f[” JTReCE ition, adjust
(00775 9Q8felofibeBBAEY JERRMELURRE: &ﬁn fin R Sblicd (o a wide
properties of the resulting cured or partially cured
rangomﬁ@mctas (blmt 1r[cﬂ1®ik3jr1ﬂcns wreakthb odfinentAs cae cagidplei the foliowing
.the.fa r c.cor /sheII articles is added to
dlsfﬁsém@d? T’Cée r%BEW’iOBr‘? Cé‘ﬁahlgﬁ%lfosﬁbo&‘u tpyipct %ﬁ&dg“
mc&i‘cﬁﬂé 4104505 Sifdel coRPisingloBS o BOrdRo2Ad &b et WIDBNt
up to about 20 weight percent based on the 't ot al

undmtgm thet the learablamswriositions aIIBrD@f bmabd yn anphieatiartplinlget cartridges,
hel ! parLt l e |n an anpunt of up to
bulBAEPEREIaRG i P RufbE iRMAE R W A RERU st ot of
[0(I7|8]3 [OGEReHit taramgeay@mﬁgrm@deadnl ik assatvbahha ipfledivatly coupled
suitable for .use in the conmposition is an acrylic
to ¢ ghsiratsewhich ﬁﬁa%tta@h%f@u anozzledyyer B vozgle lzpmqontaims pne or more

no%<errp 2y cg;gggnl KIS eg%gfdlu?iﬁ% pgohf?ﬁ Jtn!nlégﬁ Tlg‘géﬁ]anii storalge the

noeAiodidreiet aretmefecabtﬁtdakadm mmvshttavaporammi mdeﬂcnig of thb ikt from

10 to abo t 60 m5| ht percent. of one or epox
ther@g?lﬁsand( 4130 to PG Pdtst Prdchia fon @n%l?%;ﬁl@ &ieongaibythe
fol%ﬁn? Exd"ﬁ%'l@ ifi8khAsd ®8l16Gt8Tode" Ml@f%l%@ St 8l cLiedid mposition and

et hyf vinyl acetate resins, and th)acryl ate resins,
tqﬁ;MwﬁsuphnwnéﬁUwﬂmaﬁmmagght percent of one or nore

004 BRHET B o7 ARG R wobimbbo Rt PR Petrdi 20 inludes

a r@REOANEIS! that doMdaindRintifk MRS %p‘h@d Y s 88 Mhot@howA that is
or nore additives, wherein all ght percentages are

scppskie (onbaskiobt A2 igRe 1251 TivesuburoIot Hesrvn)] BOPSY- Fyer 126
no PR DL DA TR Mecut 9 RUEADRS i STRAM, b Akl AEA ISR

car@dtheh @ Sinnthoso(dohodarbents wﬁﬂ:htdib r&iﬁ@’dhze&ﬁl ineigghéd meszddyer and
of one or nore resins selected from pol yester reS|ns
ﬂeéltbmlrcwtn% salsiiptes themegrlpdayerayl télﬁ@@ﬁ?)l%w? pecgel eisfanesd to as
théﬁ%; g ghput 10 wei ght percent of one or nore
roxyl cént al ni ng conpounds, (iv) up to about 5
[0089] dght npzezﬂerzbmr 6 congirroneir engpdod 2z asi 12K abhrongh which ink is

¢jected. Each of the nozzles may be a small, such as having an area of no greater than

about 7 mm®. The nozzle layer 126 may be formed of metal, polymer, glass, or another
suitable material such as ceramic. Preferably, the nozzle layer 126 is formed from a
polymer such as polyimide, polyester, polyethylene naphthalate (PEN), epoxy, or
polycarbonate. Examples of commercially available nozzle layer materials include a
polyimide film available from DuPont as Kapton, a polyimide material available from Ube

Industries, Ltd. (Japan) as Upilex, and a photoimagible epoxy available from MicroChem
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and, optionally, (v) up to about 10 wei ght percent of
one or nore additives, wherein all weight percentages
wae@dbzwed on the total weight of the conposi tPORUS2008/082711
[0076] In another enbodi nent, the curabl e conposition
includes (i) about 20 to about 35 wei ght percent of
one or nore epoxy resins, (ii) about 60 to about 75
Copeiag AR ISAERt [pin géryae empodiggnh the(nqzzbe leirer 186 apformedsfrom a
[ d |
rne‘é% r%%‘%{l as eﬁl&?@% % \51;818@%@15& ng IE ggpﬂ %ﬂf% uér‘rf gé}ﬁ?hﬁl@ nglglodlurn layer.
[00B1Wdhg fitxiper denit 12 obtie carmptare mlnbdsd:menit is atpotysner film and
erejn all ercenta es .are base n_t he total
cﬁ&e@ Rlecisteat sy, ﬁfhl’p nEgtEh o rl?aé SPRIeS gf‘(? Chiageancdt races
145391[59815‘668 'ﬁ%ﬁl e ele@{?t]c%f ccgﬁ‘a[&sr 48 b[)Q&)?zds d¥Sthé %frhtk%?ﬁiot shown)
brief above, the curabl e conposition nay be applied
to pmvaie\mlastarlqahcrgmecﬁonaﬁot theliglget daatridgn ¢ 20 d@hen iHei foexsble oircuit 122
the orifice one exa ,,the follown
ondi el B 5] 262 Fisc Bty SoAMTIG: 1 oRSest e i Bageads 144
(tyPRAMPPE EAd) hi@ didPeh Rl widih b vAB@Sw Fralcd dh 12 iRdegla@Aexible
one orifice comp r|S|n%hone or nore nozzle. However, it

cirgyit 122pnduredeledayso d26¢.-hake ¢n¢@p®¢3’f@mlb@adﬁo}ﬁ§d§bﬁep@m§ eagapsulate the
elec%calbtlrargetlﬁg an&] b?t? dC ei%c!tr?pal tcgl} e ns onCtFl1 éubsgrgt%s Tn Qﬁj Ellternate

emBodiencat, Ivﬂieﬁﬁozil@ 4117981} 126k Jlet 1n|&fgiraftéd 61 ﬂéxlﬂgetsrctuy pm; &iel y
include an ink reservoir that is flujdicall y coup

engagsylatiqiplapdn i ¢ argiisprnsed alangdmhedeerod ngzale kaz%la%nérthe edge of
the vﬁgﬂﬂ% ﬁJ e‘ﬁ." n@é{ fie 1%8!%&@61{‘ Ofh RE tﬂEDJlefemﬁ&% ¢ ; Imfﬁ%r%% the

| ected urlng prin
sulshiaferent and st orage, the nozzle or nozzles are
or | eakin

10QRE Ok e sverr i 210 1o el i ez te e Loy Bfrighy scaled
to e feuk QrRRINI6 b%eﬁ%n&%ﬁé&n cff@l@é . tie chiableQWisition

exanple 13 intended to illustrate one possible use of
10§ Hescobediiog e cotipo sprtlicdrio anldast apenozahdinias ansunt sitfGigetdo at

o e Btort T b B g e 20

[0083¢] mdﬁé cAbbEBRINY, Fbrf exhaB1d, et cuesd @drﬁ%osﬁ[bn' 109 i¥Piacd biSa
supplied to a substrate (not shown is secured to

bagkieg bcte form a tansAAHeF1Gyler Imother ambodimpris.rthe eurghlgicomposition

I . €
10FRYRY) nlcBRBAFE olsBEbn ke R 164 ort o AT e Tyt
cothPosisoral00 mky B¢ a self-tuippdgenghflad or haytidsd efibadtimiitdnent to
which do not utilize an inteqgrated nozzle | ayer. and
supnoghthe Fempesitiqr 100 (ahghasapadiiGe @) IpRerafsisd @-m%a%}enhﬁ@ tape

104 ﬂﬁinﬂﬁgg é?@écgefgeongaeﬂaﬂ[ althy ﬂ{eeafpﬁfcfp%%tls?ng%ﬁ, Al &1ikAK $ith the inkjet

cartri
cartridge 120 such that tape 104 will fully cover nozzles 124. Tape 104 may also be

provided with a non-sticking tab 130, commonly referred to as a pull-tab, to facilitate
gripping and removal of tape 104. The non-sticking tab 130 may be integral to backing
102, may be a separate structure from backing 102 and curable composition 100, or may
be integral with curable composition 100. In embodiments where non-sticking tab 130 is
integral with curable composition 100, the composition 100 may be die cut to form the
desired geometry (e.g., the shape of a tape with a pull-tab). Tape 104 is then applied onto
the inkjet cartridge 120 in the direction of arrow 101.
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[0080] The nozzle | ayer 126 contains one or nore

nozzl es 124 through which ink is ejected. Each of the
womew2hew7may be a small, such as having an ar eBCD1S2908/082711

greater than about 7 mmR. The nozzle | ayer 126 may be

formed of netal, polyner, glass, or another suitable

mat eri al such as ceramc. Preferably, the nozzle |ayer

[0084§ In sorperrperimentn wich s Wéne%%ﬂlu&%atﬁbnw I3 deprior to the

BB 5 VLR ORE 02 0 EE o PIvo

prdmtbzil (202)apd rex pascé ito akiSSel afalktgie railqtminwufﬁaimtftm Initiate cure of the

ilable fr ont as _Kapt terjal
curgh % compesitipR b4 88911’1% aeie .ngagpeﬁo pOélﬁlaB gh? nggahsﬁmﬂés@d by
exﬁ’d@glg‘e\hp Bﬁtagl'e %&ggélﬁoﬁ PO %6 @N@t sk & Haf &fts actinic radiation. Curing
M croCh In an alternate
ma@fﬁb@dcompitshedl he emmg@uteew@crom}zﬁltw& f00rtorectitfic pahagion through

ta uch as. a encl osed a thi
ol L0 B P PR B A B AT PR T 100 bt Wi 102 10
actidi€¥ddRdtRnCISuRAIE sdhddesf radificiaRiaLyt STROEIIAREY td, nedcury
polymer filmand includes electri cal traces 142
lanepsnienondemps ceber erd lemps.dorgstantfdaman. lamhs senléghtrate aflthough
the frog osf éljf %rgg‘en% 1nv%ﬁttéo(:“n;j 1& glﬁ%ctg{i po aff‘l%g I%:u eqay a%c%mcargéll?lt énA: Qt

sh(ﬁil@Bé ﬁ@teakha@ atheﬁﬁlba@rbfflmnaﬁchemhﬁ k¢ etcdaatid pxdga@t h2Bution
When the flexible circuit 122 and nozzle | ayer 126 are
inglychigg byt aef lnaitedipyiicgtionhican apd gammpggdiafion { ing#ption, and

theAfad ﬁovMV T, 15%1@[181@&)#!1 Xctlﬁg% ERMXHL é@%(%ega!llg%?%ﬁgd Wi Igrﬁf)erably,

W ndow or’ne egrate exi bl'e circuit
cudmglofitbz zhrableaypaipodiflon 10he iemiated dylcapomng the adsbldcbmposition 100

of ect and capsul ate the electrical trace 142 d
to SB%%‘T’]%I&F i Facigindiring: o i+l neth & [Fap e 200 m to
ab&t 780 hel AR rﬁé}’@?iﬂéf&%ﬁz theRGR: §1A8Z &&aﬂ)l@é@fnpéﬁéoﬂ FO(T‘fétlmtlated
Integrated into flexible circuit 122 the encapsul ati on

by lespabsnglthd canabledilse nd st sdunery whidh axigreraditiombhatieg h apeelength

of fspev e S i Eoh 41 Ofm: e ShmRiE pieGufbidhn se e qugeble
co&b@srl]tsﬁaﬁcmaﬁﬁna&@@? Bkpddnpeht BerabRTRAMBIaligh? Sourée, whhdheesilnlts

id, a nozzle 124 1s at least partially sealed
radigiogrhayimgia Vegicagh efrfsimebew 3pP avetrtabewnt®immmaln ae efbodiment

or WSkl 8B SATROR L 000y SRR e reury
langpif ficient to at |east partially seal a nozzle,
[0(&§efer ably to fully seal al I nozzl es 124. [0083] In

b EgRpwaT WeRt may girvexidap ed infeme srbein Fangg krom less
thaéll%ig&l!l %C@I?(ﬁﬁi) a%ﬁgf;"ld;ﬁ ('gé}%)ér #;%e tP gglgidmrag%%ﬁ%r&écposure of

froamh:omSO 0b dmul&@mulam/cenomem C.Ié&ﬁja rto hyouvd.Oploales dgahro neraimeter
(J/ crn% kdlelr)]gnd}lggzupoilzl rothe‘éla r‘rﬁlount anfgiethg ‘yyrpzé1 %lf reactants involved, the initiation

type (e.g., thermal or radiation) and source, the distance from the initiation source, the type
of radiation employed (e.g., the wavelength and wavelength range), and the thickness of
the layer of curable composition 100 to be cured. The rate of cure initiation tends to
increase with increasing amounts of initiator at a given thermal exposure, light exposure or
irradiation. The rate of cure initiation also increases with increased thermal or radiation

intensity. Desirably, exposure times are from less than about 1 second to about 3 seconds
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conposition 100 may be a sel f-supporting film or may
include a fiber reinforcenent to support the
W@ po3idri on 100 (as shown in FIG 6). In a pre¢BUSMAS/082711
enbodi nent, the tape 104 is initially provided on a
roll, cut to the appropriate length, and aligned with
the inkjet cartridge 120 such that tape 104 will full
to provise arfetal presey gposurg 9é fropuabon(0.85 Hd/¢5e tp bttt/ int when
i BRG0P o ORI L ISR sz o
prob@de a he cnagy skpaskiod ftomb all@ Ortel/crbetoi abbegh.80 J/tm” when

. .backin 02, be .a.separate structure from backin
ml&azlga‘ﬂ%r%imﬂgs@e SHEBA HeHronaleray ffa_gis ioeertil Ggeat e curable
co%&sﬁki&?[%ﬁil&ﬁﬁp%&té 011 ARk, Aslr\mrﬁéocf@smgﬁgwr e

n-sticking tab 130 1s integral wth cura
[0086hPms¢e theanrabddcomprsitmoni®ddss ¢xponed @Chersgdidtendoercethe twing

formthe desired geopetr e.g...the shape. at :
progerare ey sy <Rwonpes oty S ST Bt Srifbfhe curing
of thRkufiblCanPosADA 158 ndybet ftaeidily A&lidQNnRf twdlPePWds of time, known
101.[0084& In some enbodi ments, such as the nethod
as flwelhgmeat Poripg the f@st dwelbtimerthe pureble camppiition il @hiset laapte
ape 104 -t e inkiet cartridae.1 t rabl e, .
rob B0 3, 5815 ) S8 3RoL  SHOPRl,me may v
no @esi€er GanalCinimiitEor adgraiteOthas 8 nfiih Gl i tcOfisnd W élatific Ghdyelast
. of the curable conposition (204). Curing of the
sigaificapileloagerpirahias oR ta b magutee Theiquraieepmprostionddomeey be
op 18, GO, RREERI 8T8 B hufe LAE S B TRt ke op i some
embzhiasintsgy the dtrsthd vee llctanp omly nbobe A00ided. Hetntmilly, thadiuatblon

t hrough backjng. 102, or exposing the side of curable
CORIBRAP] %(ﬁ)owe%@%lm et 8 BRRRiH %lzﬂwcgj §n}-¢ non-tacky,
coRAFdRIMRE pre %@?loc%nﬁ)@éiél?@@ckoifreé' RALRIhON LutslaHEfly B free

are not limte , Mercury |anps, xenon |anps, carbon
corghigon map ¢ achiengsitumderf darhzemreonditiopsin abont 7 diyts,or es bitle as no

t hou the focus.of th resent invention is .
e AP Hogs PR g Qe g Bk i R ap 5, thp padiation
ex ek tihnd ehdeneehntttidh o tteihotBRaifigtof fant Mhd paatiéQ4) iNBXdRELs,

used in the present invention including, but not
whighromandise dhe @irade eanpaseinm Wd Aytintrnalladp defisase thhemgal takes
it ot o like: o
gt S0 B0 DBl NN ol DL LI, Do cue may v
apliedfte tiaduyabl€ torhpayitidn dfiee cerarigibhorcaiiposiliment td 82 roszle. The
initiated by exposing the curable conposition 100 to a
po$tic§mm%mcg@,e CHPRSERE e surablgicampeytiont aﬁiéltg)nal thermal and/or
acthaVelengyh of fromabout 200 nmto about 700 nm Even
nore preferably, the cure of the curable conposition
[00BJD [n somacdseatitadaiblye akposgemsttéectadtiabéee fate of tho carable

T N LT VR A ——
typTI§ HRVEh SloaR} Yurc k8. THE SloRbr E6 rfi kAR aBow the curable composition
100 to remain tacky for a longer period of time, which may improve the seal of the inkjet
nozzle or nozzles 124.

[0088] Once the curable composition 100 has been exposed to the radiation source and has
formed a partially cured film (e.g., at the end of or during the first dwell time), it may be
applied (208) to the inkjet cartridge 120. The partially cured film is preferably applied to
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conposition 100 is initiated by exposing the curable

filmto a light source, which emts radiation having a
woewelzsegt h of from about 310 nmto about 380 PEA/US2908/082711

one enbodi nent of the present invention, the radiation

source is preferably a nedium pressure nercury arc

| anp. [0085] Exposure tinmes may vary widely, and in

thegigkigt eaitsidar %ﬁ@%ﬁﬂﬁéfdﬁ@@ ﬁerpeﬁﬁdl teélge ftqﬁlah: raél@mn 1The rate of the
cu %%Q&mtn% ﬁﬁﬁytan&?h{%d&% g&ggsng de‘é%o?chQt al

rgy exposure o rom square
inscanncowt e r A{ lbhcerg ldvolsatho Uﬁraﬂle&oﬂqmblﬁsﬁ Sl QO arag rernain highly tacky

an BB SaT e S DS TsHS fon B2 it G Bpgand form
cloQ@ ﬁ&m%stegle(f@{heq hkik@ Akl Rb-Adgrgour ce, the di St ance

fromthe initiation source, the type of radiation
[0&&91) Boyaue (aped 04 ig mli\mweﬂhe mgw cartddgmi2] ehagt ¢uratde genposition

nd the thi ckness of th er of..cur ition
10§ §n il SR N puenftd B e MRS R T Bk g 104 10
deﬂoﬁﬁrae RIS Nntdll difighRakioNde ﬁﬂﬁﬁﬂ AbSz1@br hd¥zlck ADDras@howdn in FIG. 3.
|ven t hermal exposure, |ight exposure or i rradiation.

In TKe 3 the éur@blecqg'n@osmpn 189 hwbe@n@@ssqdmé@ﬁ@glwlﬁ thayer 126 of the
ST e S AR TP

coaépuhdidg St rndsﬂes p’zr40\1h dediéio, ah@buranle rcgmpssiﬁ@ﬁs U@(Epl@ferably has
from about 0.05.0 J/cn? to about 3. /cmz
sufffigient eqhicpigje virengtt andedksaiventipreth &b%mg 02es@|cm§\zﬁné the curable

coﬁlhggft‘?o@f(ﬁ) %r@rﬁ%réaﬂ?r&rﬁlp&ghb ??e%ﬁ?ﬁisﬁdc% n%@ ?Mgoé}"h{lgt@é prevents

ergy exposure o roma to a
cotAmirtiod efithemokzled 1 2gbyva sesidadifi@ii thn curbhl doniposiaibh A0 apon

r ef bly leads to partial cure of the curable
fe%‘ﬁge fape gﬁ‘?loo while providing a dwell time, as will

[0099] €836 [He%gab@@&&%os[tﬁ)gsl@b %wﬁl?@ﬂféliﬁl%@ﬂ &rtridge 120, a second

conposition 100 is exposed to the radiation source,
dWleli emcﬁus prcgylctﬁddé &@)s dursng which gtcediraiel cothposetinmalfllenay harden and
it on [ l. east t I al
GO er e bt TrioARb RIS i 109 B oddRarmprst
Ad@itiblndﬁ’§Zi HebduRe tubdld &stepdaftidnl 108.is kiNeavR s@sstaaviglly tack-free when
times. During the first dwell tinme, the curable

it it emprysil fioonthe ok piscagitidpe ar profeirad eambo)dlr@@nt@ale opeablaresimposition
10§ R Qﬂ'cl%'lc%&'l ayEdh ﬁnw%‘tgg Ee%@]ﬁ %%h]%a%@fhei 1881 15%@129‘@ b the
mnute or no greater

noizm@ruza mnutes or the first dwell time may |ast
Si ?mfl cantly Ionger such as up to 120 m nutes.
10094 E@P@ngé%a@wtﬁ%ﬁ tquﬁﬁ)}h%@lrétﬂﬁ cPEResives) 0G lzﬁf?n@edurmg and

aft%;'\;\efelirft t%ﬁl@g?&@oﬁg&l ) %Yeré nggdlgéﬂés tﬁ%a% %flbf ﬁltorei strongly

n sone odi
thahiihedherey tortte shbstpitom w/hﬁth 16s ehtcod| Aghesidnebatwieaiiagking 102 and

oGRS ok 10058 L Sh BB, RENLEYeD @ LERSL R, corons
treatment and the like. Backing 102 may be any suitable material including, but not
limited to, polymers and mixtures of polymers such as PET, polyethylene, and the like;
paper, and the like.

[0092] Backing 102 may also facilitate the printing of images or text on tape 104. Printed
images or text may include, for example, logos, graphics, use instructions, and the like.

Printed images may be printed by the manufacturer, or by the user.
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condition, nore preferably a conpletely tack-free
condition. A substantially tack-free condition may be
wW@eiwoeved under ambi ent conditions in about 7 PEIEESIHNS/082711
as little as no greater than 24 hours, dependi ng upon
the intensity of the radiation source, the radiation
osure tinme, the concentratjon of the

e
W%EF i rft shoxgsgmothspenched 0§ aprlywgithg curplje sempetiaon W) tetpn inkjet
carfR Nirge ﬁlﬁg‘%‘ FUEARbIE <SP ﬁ h@P; sép%’wd&ﬁ@bé 1. O d¥anid ©
ectease t trme It t or thd eura e Conposition
coinpoditd@c Iﬂ(hrnsyl bs panidedlak sblﬁ&kppofﬁl‘l@ﬁlmm intaydr, pravipasin roll
cure lLied to the rabl e conposition after .
forgywgh gﬁmlﬂ%  Bowitmile thecmlt CoBHOTQD T b berprgvidsdin a
forftht H@Mdésn&f b‘&%elﬁfrﬂé’éﬂ&ﬁ a%fdeEc‘}ﬁ)eﬁﬁ’r{ﬁ:?hﬁ t5¢QOGI ti on
to additional thermal and/or actinic radiation. [0087]
[0094] Fbaeumbeasmpositinny 0b e thelvamntiad €6149 ta an méjeacatidye 120 prior
‘ curag. ra e of the curabl e conposition 100. For exanpl e,
o LrgP e 8‘6rﬁp03|t| ons 100 that contain a pol yether

(0093 ¥8llowMRiapplidalion dY theatud NI Fd4tRN! @08 thUlﬁlgéi Qeidge 120,
cure rate may allow the curable conposition 100 to

curcaialetreiik sompsior Ygerniperd 68001 At pre b ayher dtil
ab(tv%g]%}é%gq#lgyﬁ gntla(%ed ﬁngg {herﬂlaﬁten{:]rféiﬁellgﬁ%nh I%léléa? m%%g'dlatlon or

cura conposli

actﬁﬁ@ﬁﬁi@dlohoaﬂdh&tlﬁﬁdh@hﬂl&fhs petfeeel. andhidambbaintee the cure is
partially cured film at the end of or during

typigpdlyfipifiated dygepgh thﬁrl?éskmg 9f Wﬁ;tap@el O4ppheredibickim is peestHe

d fil
oS b S PO Al i R0 R B PURES 120 Shor 1

[002%61 e)ncb eurRgds exiposkd dwelltthee Bepainipcovideld @ORpduridhi@hicatoare of

of the curin r ction.is fini , d. the entire
theeqyrahile eorapnst 3%&50016668 dowdng, d&ﬁpél%éfteaqw%%e%wmon

1oé\koﬂt91we§w&lré aUe k§ang%§‘ﬁo&%t@ﬁlﬁﬁlﬁ‘q@fm@sﬁibﬁﬂaﬁ@alg}ogre@@)(bly fully,
remain highly tacky and pliabl’e, and thus may

non-tach idme Upoglebmplation tof ehei dviglletime,dh¢ eurdigle chmadsiaend 100 may be

r cIo e-fit over t i nkj et, npzz] e, or .
sty Sty D RARE Busu et el St Bt g pg withou
leak/THig] aeftes@@é & fileg@alBly WhRimfidfcatd)zelcs PP OBhd el ARE naS again

in a partially cured state, tape 104 may be

rangg fifonaseliftle ps np excatsr than@4dionentoaa prich @8 up & déaxsr midgitionally,
to Jiec?éc'altse fhestg‘%l ttaqgeg’ ﬁo%qge cdrglil? énggoét{](}ﬁ{ t‘ét é]c%éaz%uﬁ%tgfétball Jjon- -tacky

coltdiipQ alﬁolstoamlrelﬁlay baappleeno piccasssde oshpositie 4@z alt&hhRyero the
126 of the.inkjet print cartri dﬁgf Depressi ons 308 may
nwéff ?ﬁq Fire Hitiatiohe Tilem%rtcurf‘o@ar ing e@esp%lgf‘p%frfa? Agrabls Opﬂwosmon

}%g[ﬁ | ahﬂ/o??ﬂhh& Pliiatlhe curabl e conposition 100

pre era has sufficient cohesive strength, and

[009Gh @i(ﬁvfeshm&rse]rtgbsts dectidoat kiewgpB0B|1 502 oftape dO# ohlere 510. A roll
505 g¥ t%gle ?04 may be a convenient way of storing or distributing tape 104. Surface 508
of backing 102 preferably does not adhere to surface 504 of curable composition 100. In
an embodiment where a surface treatment, such as corona treatment, is necessary to
promote adhesion between backing 102 and curable composition 100 at interface 506,
surface 504 of curable composition 100 may naturally not adhere to surface 508 of

backing. However, in embodiments where adhesion between backing 102 and curable

composition 100 at interface 506 is sufficiently strong without a surface treatment, a

4.



conposition 100 from breaki ng where the depressions
308 are forned. Thus, this prevents contam nation of

w0 b@narwzi es 124 by a residue fromthe curabl ePCT/US2008/082711
conposition 100 upon renoval of tape 104. [0090] Once
the curabl e conposition 100 is applied to the inkjet
cartridge 120, a second dwell tine is provided (210),

surdageitregtoygt Ehlopise adhigsionneaydisseesseiy s sufachlP efdrgking 102.
Sui?ﬂg ?Lgr?a%g‘frgaﬂﬁ%ﬂ 5}2 g'egr& yf)@r%zi ng/ @Y o & dépéﬁ%(ﬁg ﬁ ‘t?a@gl{ﬁ%q 02 and

cuﬂabbax)ﬁ@otlhen ¢ 00,2k enag amgbadsi, fOr@:lﬁarilﬁIé applphg he]aﬁtﬁlrn of material
: ubs&%ﬂtLall tack-fre? mgsg % i S r ved fromthe

Wit EPR proggiéics P syfase oPp @hbaskisut Yent s the curabl e

[0@‘82’@%' 4 él%@vs%%%lt%ﬁﬁﬂl@erﬁ%dﬁ%ﬁé’& t%’%dﬂﬂ@iﬁ&ﬁ c{nea%le%&r 600

nd on the nozzle [ayer or in the noz
wifhGORgr r@afoik¢angenl 0Cuirxhle 133@\6@0 maysnlcpipdﬁ anytdfehe @boafb+descrlbed
osi tion 100. befo e uri and aft. r cure
oGRS s bt TP AR aerPe ek HGOIES oo may
po@%ﬁs@@ﬂfﬂméﬁ’[ﬁmow{ ViRRY 8SrobM télﬁiﬁerﬁthl?@ﬂ{aﬁla%mo\@ﬁéfﬂowtat room
is placed dhesi on bet ween backi ng 102 and curabl e

tenepsiiguksi (£9ldilor00omragy e b@ﬁhfahb’édamlffdcéms@ dfialoay melt strength, for
t
exaéna@% %giglilgﬂ oﬁ%}?ib%fc' 1‘6?1%1%%1%6 1‘1%6'{186 W%ﬂ curaeol 1aagr 600 may

inc
prddett apsihsticord flad The ﬁb@d ryﬂi&ererﬁm niﬂy)ﬁeLW@&nQ)fr np@\lvw@[ snd may
such as PET, polyethylene, and the |ike; paper,. and
COMARSY, fexamplged POlgEIcKk Pid 2o lyesiyt. 06l afie g th ik aneorganic
LTS SRS Pt il 0 3P, AR, cRE RO LRz
fibenetnforctinomss pefidalbli ehd)seheo n&rmmaetdhe omgeisitynefthbeurable layer

rinted by the nanufactur th ser. 09
60@}1@11 KPP GO aﬁweqq@filaf}@?h %J?xyﬂt fﬁ@ PERS 0% g}mﬂe&

relﬁﬁ%%n’t' {sReAAAB QIR B I‘fhzﬁtthecﬁfrwlé g&ﬁg&s@t@on ﬁ'llgl%heapfsﬁ‘lﬁtes the
curabl e conposition 100 is provid . The curab

fibcorepdsiceinent. 100 may be provi ded as a self supporting

008 Reried T 05 R4 R Pkl ol Sl it ity 4 Botica

ThB k¥ 108 Ghdlided ah @pfidita abnsiielinke@s 130 whiek allows the end consumer a
rei nforcenent, as described in re ard to FIG 6.

bettqg@opjontthe tapar b Mhce srmpodng theriapeod4ifsorn Hsrinkighearisidge 128. The
3Bt B FR R By LB ARPIARC, MG, 7 e

flegidaSulti(ast shO®n i0FIANE7)i nkj et cartridge 120, cure of
the curable conposition 100 is initiated (406). As was
described in further detai
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above, the cure may be initiated using thermal energy,
el ectron beam gamma radiation, or actinic radiation,
W@rwIAatwrni c radiation is preferred. In this PCT/US2008/082711

enbodi nent, the cure is typically initiated through
t he backing of the tape 104, when a backing is
resent. However, any useful nethod of initiating cure
E’&%MMSJH lized. [0096] Once cure is initiated, a
1 ] L& provided (408), during which cure
Prg#@tahgﬁggrﬁ%@gﬁ%gn%ositi on 100 proceeds. During the
time, the cursid & CistpbdNiatérdals USEd conti nues to
cura and channac fraom g taclky film+tn o
Nagighst ant i al | v Slnr of 2Q0Ue v oyl | y_ non-t rmﬁiﬁcﬁptli(?ﬂ Upon
Kreton$l E1570n of the [dwesiton PolimmcrsthX. dCab) By dropqretsidisiyapne-
100 may be subst antHaidtgn, Adh-t acky and |ttapadidn@dlecksiopglymer
Elvagr@¥ed from t he inRjRintCanipangge 120 W Ethpldhe Vasy iArgtate
a residue or film tWalmiABynCORt am nat e naslyakr124.

Epchg2gvel I 11 me nay ggabhspaigs 'rom as |Bitsl%ﬂe%oﬁ§ dycidyl
tq‘?he gays.

greater than 24 houefeh@uRSAHEBLEDHP, 3
y L ©dS LTI Ll L Co: 1. Ul UK .
K EBPL composi ¢1 0 LT b L o T e

condi-tion—a post cuPBWhy/be applied tlo the curable
Pripglndfddi ti on after QYRidEWAERRICISS: {lhe nozZ78y] flgrives gom
initiation. The past cure may include exjimsiizes faty peid
VocanohBI@28%nposi t i onDow Padidirctharcal t her malolydd/ or
actinic radiation.| Modldd, Ml G 5 shows |a
Cyedcassuveeb7opnal vi euhidh Gurlbial Coffdatidh, t aPiohQdniatgor e
510. A roll 502 of| pigpeavflANIBy be a canveni ent way of

EosSh j or distrip A 0% Surfa 208 f
pgaégijlsgg 102 prefer %t&g 5 pscga?’glbgg e f%posgr?sg%e 504
F " : A . . I
surface treatnent, such as corona treatnent, is

00190ESSar Yht adRisRARbAPBSINES RRediat MBRM Rkl dPiy addng th
[ curgbl e con‘posisti on fOO at interface 5061,%@£%‘race 504ng ¢

indy¥ideal camipenansnidedlet i) dogction widystinang r Bid adhagve sdniéons wage
surface b of, backi ng. Howeve in.e
soiiih el R e Qe P e O e L

wad B6atéd ati JOPerfbarEmbfics if aguoickd airenéd 1 Fbi@RrG 4 il akitk adhesive
surface treatnent, asurface treatnent to | ower

laygt hBlgse adhpsiy ciseatings easa lapninged tor qitheba 69 gnphigkpokymsgpylene film
025 [ I [ ts may vary dependi ng on
%2%§%$%§?F%gﬁ%%¥R%Z%i$%g%gﬁg and curabl e conposition

100, but may include, for exanple, applying a thin

filmof material wth antiTaplle@si on properties on

dwel |

di .
FRCLERRLS B S

OI't

surface 508 of backi ng 102 [ 0098] FI G 6 shows an
al ternative enbdéiamig 1 of Exapele 804 Exawpledt ngExammpft ¢ Example 5
a1 I Tjer 1 CelretIt . ragr e 1 dayel
Ké%ég%)%g?ﬁ%q;&de an%/zpfof tlhe above- descii bed =7 h
y wt. intoluene
Elvax 40W (30% by -- -- - 22.3 25
wt. in toluene)

Epon 828 -- -- -- 3 2.25
Kraton L.207 3 2.25 1.25 -- --
Propol 2033 0.3 0.25 0.25 -- --

Voranol 230-238 -- -- -- 0.3 0.25
Cyracure UVI-6974 0.1 0.09 0.09 0.1 0.09
Eponex 1510 -- -- 1 -- --

06-



radi ati on-curabl e conpositions. In certain of these
conpositions, curable |ayer 600 may possess a

wagedopiozident |y | ow vi scosity at room tenper at urBCT/K81008/082711
| ayer 600 may flow at roomtenperature (cold flow), or
may not be readily manufactured due |low nelt strength,
for exanple. Addition of a fiber reinforcenent

Exappdesde® within curabl e | ayer 600 may protect agai nst

[O(ﬁ‘ﬁllﬁofl OWhe %ﬁngﬂeggahersg}emv%fe 1ﬁqﬁﬁ{ed%| Q%tm%F&bQJ dose of

ven, rise, for exanple

0.25lah’ with ch\y hghtamth pmbwtphtexfzmelangdl ¢dn&rd:d theundms (omrgamifier cure

mat er i, ab\;uch as .cotton; nor ga

inigglion A3 ¥V He digiliaty CEpeiE on ¢ ik e o
mda$urld 6§ Eﬁﬁgkﬂ(tlaq @Qeiﬁ‘lnn OalBAMmcHRBSE) b ﬁ'ﬁer@ Wal *ﬂblabﬁﬁécﬁf)le

the curabl e | ayer upon exposure to actinic
degreabc an msasur@bianount nﬁ Exotherthectdngy knmgbe ofadidted 4dhosgve for about

rei nfor e I eeced o that the )
S0Py A T s e B bl 24 BSS &l SPutrinedyrh I exothermic
endry a9 gfé@ﬂ? ducéd OB mBRLRIIdxBhefRickhbrgich fordkahdpkdselt and 3 are

cartridge 120 is shown with the tape 104 applied. The

listed pieT@Jﬁﬂ 3i d&p bbesraginteptaponvgre daningted ¢k pﬁgcatrﬁbigis@ seal the ink
no%’%?elsc h % %’]\/\% ot ES éqgr (f]uLljrsrr%{l tRe %éﬁt 1}(1? etﬁ)el: %akmp?ef‘s shown in

n renovi ng tape

TaBlaQttﬁmdgﬁi da38y arldelehrilp €rotOthe haﬁn@@e Ang Q&P@Qaﬂﬁd\@or@mmanon in
the nozzle | ayer (not shown in FIG 7) and the
thernogglen PeanyMhS TR ¢lsq Rfbihe SABMESS n Atjogthery wesagvpiigsgce of ink leaking

n of Exanples 1-5 Table 1: List of Mterials
fm&ﬁg%%% 580] The adhesi ve conpositions listed in Table

2 were prepared by m xing the individual conponents
é PE‘[& 1) together with stirring. The adhesive
ons were spread with a knife coater onto a

[mﬁlohl cone RhERAbS: @uIP‘éE thdnk (a;o@ legss3T boes )0, (tzb@ pm) thick,
coati ng was heated at 800C 10 mnutés in a forceé

avalabledvam 3ivb Cpmpdiyc St.Pa4d Miv), thxianiplca@lvese mdlleayiaunder a UV

olaffFgt BVt Y G5 plenom Rigpss BESTE G fEpall MRy tine
vatfiddsxp&urd ik eThd @sisfdrdaped alkkEthEAFIRUSS hhin® td &Qﬂ@lﬁkj et

The | am nat ed adhesi ves were irradiated with a total
cargiydgss beef thomkjbhozeloarga.cand the baskmawas| reghvediotlpavgr film. The

filRY R %Mt%!:t%o gl{ E} Cﬁ&%%{aeﬁjen% ﬁg{ﬂgat a(i) ehdeal‘[n&%?é’s Wtk §tored at
I'nitiation via rradi at 1on, o ermc energy

rocfnli empchauicrfoaz réesl aﬁd ligsidhesiv@tevel was deterrnined qualitatively by

removing the films by hand. Table 4 shows results for this evaluation. All irradiated films

were pliable, non-tacky and self-supporting upon removal from the inkjet cartridges.

[00103] After aging and removal of the films, the ink nozzles were inspected for

residual adhesive contamination. Visual inspection with a microscope revealed no visible

contamination.
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nmeasured by Differentia

Scanning Calorinmetry (DSC).

There was no appreci abl e decrease in neasured anount

w@RooenToner m ¢ energy fromthe irradi at ed adheRCT/ES$008/082711

about 30 m nutes after

hours at

W irradi ati

on, but after 24

roomtenperature the exothermc energy was

greatly reduced. The neasured exothern1c energies for
exanples 1 and 3 are |i st ediablg3Table 3. The W

T‘n{lé ﬁﬁ%ﬁﬁ QHE&ERE&

Inr\llv‘ Q
LAY4

eS.

Q

ﬁ#t

ere |antgg}h %Ptgiatpego

Caftrl
OC fo
| A

QN

Tabl e 2

ennved ea

CTTC

+hep f'\n
u'«l Ee)

IIMUC I

sily and &

I LA YZ

anly

e

"@%ﬁnp‘l&
¢ ‘ﬁe"'c';fti '%i é

fron

and thegg

anywhere el se on t

was no C

DNt am nat { R i n the n
he cartridges.

Al

ozzl es or21 7

so, there was no

evi dencg&0of ink | epking froi00Ohe nozzles. Exanpl 8.6
00102} Radiat+en—rurabletranstertape{(UW-SBF 92384,
10 nils6Q254 mm thick, avai @bl e from|3M Conpany, ZTSt.
Paul, MY, EXanpl e[ 6, Were ifgadiated under a UVy

bl acklight ( 118 vplt, 60 cycle AC from Ecli pse

El ectril¢4@Co., M nneapolis, BNW using various expadgure

ti e
L "L T J .

Tha trancfa
T I\ C 1T UATTJT O

t anac waro thon an
C MP\/U TVhC T W LAY NI A

liad hv hand t
LELER A ] U] TTLATTU L4

enpty inkjet cartridges over the inkjet nozzle area,

and t he backi ng was rennve

were in contact with d

?fex and

bR 4Ieave afilm The filns

pen body materials.

SAMBLEanpl €
hours, and
gualitatiVv

sExpisersTone
t he. adhesi o

dinhy renovi A

jlmumroon1ten
n I%vel was d

FHEM f i | e

Pthal
bPEopgrties

¥éinait Aidleesfoor
et er m ned
by hand. Ta

Shows resu
filns were

I'fs for this
pliable, no

gval uati on.
n-tacky and

AT irradiat

gel f - supporti hg upon

renoval fr

dn t he i nkj ef

r onmmval t

Scartridges.

'\Qflwt\

+ h
tT1g

700103] Aft

nnzzl nc

nle war o
HRK—ROZZ+€S

ANt ny AanAd
agrg—anrG

i nspect ed

O
L TTovaa \W A |

fbr residua

édhe5|ve cor

1T 170,

vVC T

tlam nati on.

I nspecti on
cont ani nat

MTh a mcr
i on. Table 3

bgCOpe feveal
Tabl e 4 Adhes

gd no visinol
ion-5 = high

eTaick_free/ hard

| ow [ 00104

hoaon deocer

15 Vari ous eni
1 bed Thaoca

bddi nent s of

nd ot har
A |

Fa¥a'a aVa

within
L )

Al v & |

T TTT  OCoCTl

the scope

TTcCoT

& the follo

U A R | T

o1 #kgy/soft

M ng cl ai ns.

of g@ﬁ
provi di ng

[00104]

EbMT5a ﬁ%’éﬂ

a cur

PL?OVVOITDOSI tion
e conposition conpri sing:

onprising: a)

Various embodiments of the invention have been described. These and

other embodiments are within the scope of the following claims.
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(i) about 10 to about 60 wei ght percent of one or nore
epoxy resins; (ii) about 20 to about 80 wei ght percent

W@2000/07590r nore resins sel ected from pol yest erPCEEB1988/082711
ethyl vinyl acetate resins, thernoplastic resins, and
acrylate resins; (iii) up to about 30 wei ght percent
of one or nore hydroxyl -containing conpounds; and (iV)

Clmsi niti ator selected froma photoinitiator, a thernal
initiator, and a conbination thereof; b) initiating
cure of the curable conposition; c) optionally,

1. pr ow wkthgd af pplging dwatdbld ¢amgposition gotnpridiaA@: m nut es,
wherein the curabl e con;positi on.i.s at least partially

Sle

cur BHPENHIREHETARIC CATRYSICH CUPHIYHg the curable
conposi t 81? BbdR 18%0 LGRS 60 ARG ?é&kﬁt JTRME BIRR Yol r&ins;
e) providing a second dwel " tinme of up to 7 days,;

wher ei n (ieabout Hblostbouniibseighiorer trat ofes: @uhet acsinsaiclopted

tack free, .2. The nmethod of clam1, wherein .
Frof o Y B PV DU S TRt U TS o o178 g acrlate resins:
actinic (afuptd Mdut 30 wEht pREOAGS6he 67 A BidrdMyRCEMtRIning

the actinic radiation conprises a wavel ength béetween
compounds2od nmto 700 nm 4. The method of claim i1,

wher en glrvgglll gllitri]ag rase?e%{e%qlroe gg)ﬁgtco)icﬂittialltgrrj i raLi%%Tc’ator and a
providin CUrab? e comositidn o on a firfmbacking o5
corhb@ati®t thecbo®f cl aim 4, wherein initiating cure
conprises. initiating cure via radiation energy applied
t o PhBitaiingsue dshpourble sAMPATHEAYNH t he fil m backi ng.
6 ‘ i . ovidi ;
el | OF R G GBS 8 o AERE LPYPLLI R, hshn
cuniablerongpogiéibe s dtheast fmrtialhuduesd ahd réhaimseddkgd of claim 1,
wher.ei n .rovidin%afirst.dmll time co r'éses _—
pr ot am%ﬁm& the quegbleyGRPpositiqReoahlepstione aeZayr Baying aq ArHce;
m Ny ﬁmvﬁﬁrﬁw%cﬁﬁa 8981 Ahedrabm 31gdg|¥/\§? Qhetdin ﬂ{e%‘dfag'lé‘?blnﬁ)osition

second dwe time conprises providing a second dwe
bedonms stibstantiay taskdreeat er t han 24 hours. 9. The net hod

of claim1, wherein applying the curable conposition

to at | east one nozzle having an orifice conprises

2.app rIlllﬂe Rebtiddeo feimbl, &/he TP RSt dtin@ tubcodtpris8amitia®Ng cure using
nozzl e
actinic radiation.

3. The method of claim 2, wherein the actinic radiation comprises a wavelength

between about 200 nm to 700 nm.

4. The method of claim 1, wherein providing a curable composition comprises

providing a curable composition on a film backing.

5. The method of claim 4, wherein initiating cure comprises initiating cure via

radiation energy applied to the curable composition through the film backing.

6. The method of claim 1, wherein providing a first dwell time comprises providing a

first dwell time that is no greater than 5 minutes.

9.



having an orifice, wherein the area of the orifice is

no greater than about 7 mm2. 10. The nethod of claim
waoomezoei n appl yi ng the curabl e conposition tBCHUS2008/082711

| east one nozzle having an orifice conprises applying

the curabl e conposition to at |east one nozzle having

an orifice, wherein the nozzle is _a conponent of_ an
7. i nk Tjhémeélmdtqfwéﬁg@l wherem piovkbee sfirsagpre n‘ﬁ“ﬂﬁ@ @uyisgppreviding a
G QRASIAL Bk SATRHLR M PhRAOV! i 19 @ cufab e

onposition co ') about 10 to about 60
melght per cent of one or nore epoxy resins; (ii) about
about 80 wei gh ercent . of one re resins

S ool dBE hadgthohomyfe Stheter BV HEnS eipnd 1Ry Fimgcomprises

prcfv?cﬁh%@’sectolﬁﬁrd%flltﬁ‘ﬁetﬂhﬁt i 85 ighSer ¥Mh ACKHkat € 1 esins;

(i11) up to about wei ght percent of one or nore
hydr oxyl - cont ai ni ng conpounds; and (|v) an initiator

sel ted fro ini.tia a th initi

9. 5t 00 ol s e ey AR Ryt 3 teast one
no£ANRARSHS hPGrifi @ AmprBesippPifg fRZakMIhemmtBitRM t8ht fch&®ne nozzle

c) initiating cure of the curable conposition; d),

hayingen diifige. avhevasn thetarereofahe omfigais po gagater thinesbein’ e
curabl e conposition becones substantially tack free.
12. The nmethod of claim1ll, wherein initiating cure

10ConMhhé seshddndflel i 1N @vhetbiapiying tleCdurdble corapbstionad al Bast one
The net hod of cIa|n112 wherein the actinic radiation
nogzknbigean erifjeacorungehenpbrns s bR compsiipndndt lepy ene nozzle

hangg an gtfig'e‘l “wh-ghe?n {H%ttl?)%ile (?J a ?(%rﬁ]Bedgie%trg%f\/ :M(} gét féaﬁ&'i | di ng

e ‘conposition conp a cur ble
conp05|t|on on a filmbacking. 15. The nethod of claim
11 wher ei n |n|t|at|n%$ ure co rises initiating cure

lyi aArmgihgd P6APRAKEE gyu qogepqsﬁ OfFRMPLIFAR e
COny io'ifid@r% 4 Biame Qofnb@sﬁld)ﬂ BB Og"g 16. The net hod

of claim 11, wherein providing a time conprises
providingDabmméDHoahnﬂ60h®mgn$mmcmgﬁémterthaﬁm2§ﬁmnm

hour s. he tret h erein in
the cur aPetoaEerBraa §Bb etk SRk o R Shisgied
froapdtdstdr¢&sis) Bk sl RpRtcsids, thenforlaaht &sﬁl@,rﬂﬁq%iylas resins;
to at | east one nozzle o
(iii) up to about 30 weight percent of one or more hydroxyl-containing
compounds; and
(iv) an initiator selected from a photoinitiator, a thermal initiator, and
combinations thereof;
b) applying the curable composition to at least one nozzle having an orifice;
¢) initiating cure of the curable composition;

d), providing a dwell time of up to 7 days, wherein the curable composition

becomes substantially tack free.

12. The method of claim 11, wherein initiating cure comprises initiating cure using

actinic radiation.
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having an orifice, wherein the area of the orifice is

no greater than about 7 mm2. 18. The nethod of claim
waoverei n appl yi ng the curabl e conposition PGI/HS2008/082711

| east one nozzle having an orifice conprises applying

the curabl e conposition to at |east one nozzle having

an orifice, wherein the nozzle is a conponent of an
13§ nk The meghpdrafictpge, 121 whergin e pridnie raditioni compgisesgnwavelength

etk 6605 30b A9 180 Jpyer of curable conposition

conprising a first surface and a second surface
opposite the first surface, wherein the first surface

is plied to a.surface of the.inkjet cartridge, the.
14y aaithe mﬁth%fé_@al@ IBoBESTT ORI irahIR oMoy el R Pisgs
prdvRIAR QUL IpALioRERGEN IAiiape Or more epoxy

Ihs; (i1) about 2

res 0 to about 80 wei ght percent of
one or nore resins selected from pol yester resins,

et hyl vinyl tate resins,.and acrylate resins; and .
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19, further conprising a fiber reinforcenent enbedded

within the |layer of curable conposition. 21. The

art kgl f claim , rt her ri, Si a kin .y
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dwel nipasthitiiofo gater Th@ ZrHoued. € of claim 19, further
conprising a non-stick tab attached to the curable
conposition. 23. The article of claim?22, wherein the
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having an orifice, wherein the nozzle is a component of an ink jet cartridge.

19.  An article comprising:

an inkjet cartridge; and

a layer of curable composition comprising a first surface and a second
surface opposite the first surface, wherein the first surface is applied to a surface of the
inkjet cartridge, the radiation-curable composition comprising:

(1) about 10 to about 60 weight percent of one or more epoxy resins;

(i)  about 20 to about 80 weight percent of one or more resins selected
from polyester resins, ethyl vinyl acetate resins, and acrylate resins; and

(i)  up to about 30 weight percent of one or more hydroxyl-containing

compounds.
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(i) about 20 to about 35 weight percent of one or nore

epoxy resins; (ii) about 60 to about 75 wei ght percent
W@2000/07590r e nore resins selected from pol yest ePCT/ES1008082711

ethyl vinyl acetate resins, thernoplastic resins, and

acrylate resins; and (iii) up to about 10 wei ght

percent of one or nore hydroxyl-cantaini hg conpounds. . .
20. The article of claim 19, further compriSing a fiber reinforcement embedded within

the layer of curable composition.

21. The article of claim 19, further comprising a backing applied to the second surface

of the layer of curable composition.

22. The article of claim 19, further comprising a non-stick tab attached to the curable

composition.

23. The article of claim 22, wherein the non-stick tab is integral to the curable

composition.

24, The article of claim 19, wherein the curable composition comprises:

(1) about 15 to about 40 weight percent of one or more epoxy resins;

(i)  about 50 to about 80 weight percent of one or more resins selected from
polyester resins, ethyl vinyl acetate resins, thermoplastic resins, and acrylate resins; and

(i)  up to about 10 weight percent of one or more hydroxyl-containing

compounds.
25. The article of claim 19, wherein the curable composition comprises:
(1) about 20 to about 35 weight percent of one or more epoxy resins;

(i)  about 60 to about 75 weight percent of one ore more resins selected from
polyester resins, ethyl vinyl acetate resins, thermoplastic resins, and acrylate resins; and
(i)  up to about 10 weight percent of one or more hydroxyl-containing

compounds.
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