2 000T 2006 WD 03/102102 PCT/US03/ 14592 SEGVENTED CURABLE TRANSFER
TAPES Field of the Invention 5 This invention relates to segneni @dC¢cdilhbl e
transfer tapes. In particular, the invention relates to segnmented curable
transfer tape@os/mehipdi ng a carrier web and a curabl e adhesi PETHISO#WS8Dr in
recesses enbossed into the web to provide segnents of said curable adhesive
precursor. Background of the Invention 10 Transfer tapes find w de
application in bonding two substrates or surfaces together because of the

advant ages of fered over di §EeMINGEROWUTOAELY TRA NRCHIGS TUegsf rom a tube or
container. In using transfer tapes, it is often desired to transfer adhesive

to the snaller of the tw substrates, such as a part, conponent or fastener
bei ng bonded. Oten, the objective is to cover as nuch of this substrate
_with adhesive as possible, so as tq enh?,nce 15 the bond, but not to have
adhesi ve extendi ng beyond the peri bstrate A common net hod

for accomplishing ’hﬁ@nﬁffe@tﬁonq‘éla@sﬂb%sgmenécscumléimseu Féshrh paﬂﬂimltu@ or
adhesive and liner of a transfer tape to the shape of the surface such that

the adhesi veinvasiiongelates & sehmerpheurable mns{ehepﬁmclsmng aewyebetbagdiseanbls. The
die cuttin
clorrpl :Jca!ti gns 'QQP {%Cbéor\% g&% eiglcﬁédt‘? gﬁsgg%%n{eﬂg ‘%gﬂ’. E{’%ﬁg

cutting beconaélmceredwﬂbn cult as the part ei t her increases in conplexity
or is significantly reduced in size. Additionally, die cut transfer tapes
i ncorporating soft, |ow nolecular weight (eg., oligoneric) adhesives nust be

used shortly after cutti ng. The Bathdrpund offthe imtentidhesi ves to flow after

Cont i nuole. adhesi virr AP B EGkBEARREE3% WERR R el Ror By ng

i nstrunent r ebedansend ther iy aaagdes offaecnmmg dispencingand eppllyingddhesivai®isd rbé by
desired. Furthernore, di.e cut g of ,transfer taE}es that include curable

adhesi ves nusPOYB@“Hoh’e“ﬂ?ﬁj@“SE? Raes it dften sgired teansfer pdhepiyg torthe smgliepgl  An

al ternate appiRach shifsirhRs,s06H4la3he, BmpBREs! Maeddldling QLA YORAERLS t hrough
its thickness. In this case thé adhesive is coated onto a carfier film

Wien the surf ablectpfe intorgrer as Bpicloef thio splstreta twithadhgspieiae dossible; baeasdd hetwinge

Coat o0, o e SR B ARk PR R T pa  [

2006 - A common method for accomphshmg transfer of adheswe is to die cut the
adhesive or adhesive and liner of a transfer tape to the shape of the surface such that the
adhesive just covers the smaller of the two surfaces being bonded. The die cutting
approach is widely used in industry despite the cost and complications of cutting and

20 indexing the adhesive to the part. Die cutting becomes more difficult as the part either
increases in complexity or is significantly reduced in size. Additionally, die cut transfer
tapes incorporating soft, low molecular weight (eg., oligomeric) adhesives must be used
shortly after cutting. The ability of such adhesives to flow after cutting allows them to
migrate across the cut and then reform into a continuous adhesive layer. Soft adhesives

25 also contaminate the cutting instrument requiring frequent cleaning if clean cuts are
consistently desired. Furthermore, die cutting of transfer tapes that include curable
adhesives must be done under conditions that prevent premature curing.

An alternate approach is to formulate an adhesive that readily shears through its

thickness. In this case the adhesive is coated onto a carrier film. When the surface of a part

30 or component is applied to the adhesive coated carrier film and separated therefrom, the

: adhesive shears, that is, tears through its thickness, leaving the adhesive only on the



WD 03/ 102102 PCT/ US03/ 14592 surface of the part or conponent. Such a
transfer tape is available from3M Conpany (3M under the desi gnag{iomis
"Transfer Tape Product 909." Such tapes are generally limted to

appl i catW@AFIHM2 requi ri ng hi gh performance adhesion, foPCEBAPIS2 as an
assenbly aid for nechanical fasteners. 5 Another nethod for getting Kk
adhesive only on the snmaller of the two surfaces being bonded, such as a -
part or cenpeonefthe pirsortcomponéntSutihetradfee sipe & dvatlablestegnsivM €oopanyhe carri er

web. When art 1s.placed ,j-n contact. wt hese, adhesi ve s nts and then
separ at ed,(ﬁngwdff 41?1 g&é%’ﬁtﬂroe"nt@ané gerrl{I%Dcetpé‘\é\‘quﬁcgqghgssuﬁg?atpewrle |ge'f:?é5@g§w§$er red te
the part. td dpph¢atibngmeit hadiingthh REbRRINYEadhSsiG BirieREmplO, 3 af AssEmBF aly

conventional means such as rotogravure printing, 10 silk-screen printing, or
i ntermtt &iMmeeAN@siasAnGs an adhesive melt. Additionally, the adhesive can

be digectly CORhQRerQhttibATBF fetity A0RBIWIchIY cRURS GRINRPET hehid M@l deiaf "1 PPi ng of
an adhesive matrix fromthe web to provide the substantially nonconti guous,

rai sed pbewlsdsuctsasrgiartiop eompnest Féo disigatlirtaghesiisdntosparaententttbs tapdersegnent s
my be doby. whl 3 plad¥iih Sonthd WA ESaahBlivdTlchidAE nd AEH ERlredNe Segment ed
or faped 15 nmay d fed or

adhesive trans e used In an autonate nual” di spensi ng
appar at us onlgtiesegreenteringdted divdisi pag will hethresferted pethe @agy bysuph msthodse sensitive

adhesi ves as ,thei.r adhesive ability is required to transfer.the adhesive
gt o PRGNS HaPBRER aidnty b bnket Bof SRl §5n BE AR BT nr ough
cont Bt PEifSSoder prifttid, BEihtRmn Rient ditrGsiGOdTRR iadiesBB el Y ddaloggllyatheows t he
subsequent bonding to a second substrate. One of the noted shortcom ngs 20
of such prIsFivaran bseliRett @atcd @R A SETET Vebatidh BIosqalp Suitiae erbiripmng &t i ng t he

adhesi ve pRLdetife mafix!rifh Gi8eb 8 pbliiihe SRIALAIY AntaRUBARYLar many pressure

sensitive adhesives to slunp ow | ateralI'y. Thi S problemis

exacer bat etswressnjtte adhesit saamenss. Fae mésghrediesivasagmehtsineay beslotssel y spaced or
exhi bi t admngpdst .Llhr% ktﬁ\%@es} ?r ﬁqu}r& tﬁt@%df.o"fh ctgﬁlrcntg@ Q@ﬁg&hgﬁnsr&m?ap hesi ve

pattern on a cafrier I's normal practice In ance ot the
manufiact umapge ud idasduterated omanel dispensofg dphaswes.t apes to stack sheets of the

tape or wap tﬂf t ape Ef@t(a a.r(%I | .. .The force on the raised . non-contiguous
adhesi ve segmettd SPEMNRGFCREAE tRRHerdaRsREMPLY REFSre SenPliRGRINESVSaS move

| ateral |'yHend@kestRlaBilifyl 9 YeqbRedioltiaRisr thd ibsilSsegMBHE FroRThd StierGRBG ti Ons, |
such that a continuous adhesive sheet is undesirably formed. The formation

of a cont thewetideing hended sintbvithraugh eontact prisssues: Furghepmerghibisradhesiveiabilingo desi r ed,
becomes { plsGal \Jsfthé:wrl])gcrﬁ; ’Boﬁ&ﬁ%ﬁqfégﬁnxﬁuﬁsﬁ%f@éhé ﬁﬂeg&eéﬁi ﬁﬁ&ﬁﬂééo prevent

| at er al uring I'ng and 'storage under anbi ent conditilon This is
becalfse t hésuck prier agichagsénia dxtshave tomsfehiapespy beten famiing the adhefivopatdor | ng
handl i ng an 91escgr(r)iléra ﬁﬁn, lefe & ra‘xttgndency for many pressure sensitive adhesives to slump and
flow laterally. This problem is exacerbated when patterned adhesive segments are either
closely spaced or exhibit a high thickness to width ratio, After depositing the adhesive
pattern on a carrier web it is normal practice in the balance of the manufacturing,
25 distribution and use of these tapes to stack sheets of the tape or wrap the tape into a roll.
The force on the raised non-contiguous adhesive segments is such that the segments have
a tendency to move laterally under cold flow conditions, that is, under ambient conditions,
such that a continuous adhesive sheet is undesirably formed.
The formation of a continuous adhesive bond after transfer to a substrate, if
30 desired, becomes more difficult when the adhesive is modified or selected to prevent
lateral flow during handling and storage under ambient conditions. This is because the

same adhesive behavior that prevents lateral flow during handling and storage prevents



2 2 0 OCCT 2006 WO 03/102102 PCT/ US03/ 14592 |ateral flow and the formati on
of a continuous bond after application to a substrate. Gven the dpf @hi‘
adhesirve strength inherent to pressure sensitive adhesives, it 250 rred
that when pred8i2atsensiti ve adhesi ves are used that they ewpentusab/i4s92

| aterally flow and forma continuous |ayer so as to nmaxi m ze bond strength.
When bonding snmall conponents, it is 5 desirable that the adhesive segnents
be smal | becalasazaltﬂmev dnﬁﬁlgﬂbrrﬁdltﬁn@dh@@dttﬂ&oﬁ%@ﬂ@fﬁe&i appIRatidiHQ subrattdi@®ednv e
will extend bgw? 3 perimeter. of the part and uItlmateIP/ will limt the
size of the p 'Fela HERIVE FirqngE iphgsent PTESI RIS Y5 AERPUEL 4 i BTeGRsisA Ik act

these diffi cutvhéreﬁressarec&emv@taahéa.@s mlueéaqeatl&ecry\w&ﬂuatlmataan?ﬁmgd fmtors of
creating a continuous adhesive bond after application yet’inhibiting

| ateral flow efntinheusdayiges apdo pakigrize kond pistngthat W ban bongding smel comparents, it in t he
art have smade t
d&HIRE ﬂ%ﬁ\’lgﬁdl{e?w@tsé n{scbetsmgllﬁgclaﬁﬁ' th@i@@mtﬁ%ggﬁﬁﬁgﬁﬁﬁeﬁgit%t of

senS|t|ve adhesi ve, e spacing et ween adhesive se
t he segnents. mo&;mwsam wilhextdndvbeyanidohe perimcter dbthe par hrel ultimptebzv\i/idiéina't

segnented cur bIe a eS| e. prec [ _t.ransfer tape. that mat ur e
curing of the ae\cﬂleé)lgv PR Sef((:)tFJ)‘r’V ICH tHe RS 1(sj%sef f'berfg’gﬁséon%w&?ﬁ?ﬁ’ d(sﬂff&k']?ﬁs di e
15 cutting, amd mmomirdﬂ&ldm:egbetbamdhstcrmghg]fawmhﬁuteat:ﬁ@a piilesadasioci at ed
with trying tg bal_ance the co b fact rs o eating a conti huous

adhesi ve bondPydatier %&Pﬂint@é\tyFtd hi lqtﬁﬂ “ 9ty 4‘%‘?%\‘%@ Iof [QPPHFaticRe adhesi ve

precursofy pri gractitn@RRA ihe @ktihaf mhde dofpRInfigsdaaiveab R stitctpnfkiler&sgegnent ed
curabl e adhesive precursor transfer tape that provides for rapid cure tines

after the segeasitiveladhgsiabthe spatiesbaredpradosiveoegnirass dndghe hediht apt sesmhents. a
substrate. CGenerally, the present invention relates to a curable transfer
tape including a carrier web having two oppositely parallel surfaces where
at |l east one of the surfaces incl Sammany okthe fexentibnr ecesses therein and a

curabl e adhesi ve ok BGHSRR. GUMAN 4 LI LDRI BHEIHER G fror BROML IS IpgToNC o

of the curabl e adhesive precursor e recesses
present i nventdsit ptreaimﬂresumrtg o tineddhexdved ecursohiaboits the ptdb&mraexmtawﬂewtham i ng

of a diffusible agent cura dhesi ve cursor that inclu es contacting at
| east onf suFYfi4R aB‘% ProKide qﬂﬁlég Wétrﬁ?%'&@r‘t MERPPISDS 4582rdatehiith EYIPE fbe of a

carfier web hgyhng tﬁd’&mp@ﬁrﬁﬁﬂ&tb@'df}ire@ﬂﬂig(hsdohﬁrhhbuPﬁﬂ@élb@ﬂ)onﬁwﬁt%pﬁcé{\ﬂaﬁE/ét t he
at | east one surface conprises a series of recesses therein and said

carrier web cihitiénglatewl B pf Bmadbrsive prealse PAGRhAPPECHPRCUr sOr . 30
Furthermore, the pfesgalqelimbRitbipPiVides! @i fontdLofatiBidRedvd BEcdrs LERT Uhet NE

cure rate
that provides for rapid cure times after the segmented curable adhesive precursor has bezn

20 applied to a substrate.

Generally, the present invention relates to a curable transfer tape including a carrier
web having two oppositely parallel surfaces where at least one of the surfaces includes a
series of recesses therein and a curable adhesive precursor composition in the recesses to
provide segments of the curable adhesive precursor in the recesses.

25 Additionally, the present invention relates to a method for inhibiting the premature
curing of a diffusible agent curable adhesive precursor that includes contacting at least one
surface of the adhesive precursor with at least one surface of a carrier web having two
essentially oppositely parallel surfazes where the at least one surface comprises a series of
recesses therein and said carrier web car be removed from the curable adhesive precursor,

30 Furthermore, the present invention relates to a method for increasing the cure rate

- of a diffusible agent curable adhesive precursor applied to a substrate. The method

~



of a diffusible agent curable adhesive precursor applied to a substrate. The
method 3 2 0 0 C T 2006 WD 03/ 102102 PCT/ US03/ 14592 i ncl udes {HedEt Bffs of -
applying to a substrate a transfer tape including a carrier web having two
0pposi t&’?“ﬂé‘?zéﬂ el surfaces where at |east one of the sEFTAC8¥MNE| udes a
series of recesses therein and a curable adhesive precursor conposition in
the recesses by contacting the adhesive precursor layer with the substrate
and r enovinglpdesibe stgpyafappliias to Hsuspiritomtittsier damn inedudinge @rripsshdavopst rat e
with said : cur| i.d. . curable. sive
precur sor ﬁ#‘?@lﬂ%ﬁ%ﬁéﬁ@%mxfa&ésyl%&%%%gteog)g rﬁ’f H@F\@g‘{ﬁ? i ’Bglﬂg%%nsg?@sﬁggteended to -
descri be emedses thersinl and e durabip edheasizn preours@compoditigl ie tentakiesby of t he present

i nvention, hg Fi UQES' and thﬁlﬁget ?r'hl ed eis?ri Hti on.which f.ollqws, nore
par ti cul aF?YPERE HIATRSy VP RES B SQHAYE M AieS uoS Bptnd Sgmesdag the SaTighwels t he

Dr awisngs dpteonhally edtitdceifg MByohiEsubtifate witRiliedeible pocless 1aed ahdicigipashider at i on of
the follow ng detail ed description of various enbodi nents of the invention
i n connecFVBHEaHReIVe PREVS conpanyi ng drawi ngs, in which: Figure 1 is a
schematic CrosgrsSplé Qidhary beWe Bleséht lvEftonGih ARl EnRE RERIsMBeREGCUr SO 15
transfer tape of the present invention. Figure 2 is a schematic

cr oss- sectliselnsad embedimsnt o exery dRplementainof diesesentanysnien r ErsrFiguresandf er t ape
of the pr al | MTA R0l \Ahi i tion is
anenabl e ?%%é%;lkgﬁcgmrggﬁﬁh%gtf?@én%gg%%@hﬁeﬂraﬁlg? %‘é"’mﬁﬁgﬁ%ﬁe‘%}{’fﬁﬁ cs thereof
have been shown by way of exanple in the drawings and will be 20 descri bed
indgfail. It should be Un%ﬁ&m@giptng%“%nrm@%s the intention is not to
limt the invention to thé particular enbodl nents descri bed. On the
contrary, the Thaismentiommay be moreepynptetely hnderdidodiie aeriselastiorgitheal ent's, and

alternati - | LEhin t L . . ' ion. Detailed
Descr i pt st dsettB Bk Mlba o ks EbbodEn S EARE uBbnuchitf porath k. 7' 2
used her et acafngpanyihg dawirggantwhichpabl e of di ssemi nation as a result of
random notion. _Such .diffusible agents .inclugde.liquids and ases, for

exanpl e. Gaseoﬁ@“ﬁ’ih'f'{s El§‘ih65“@“°aﬁ'8ﬁ’?s§°tloﬁﬁilV&ﬂ’éoa%?ré[rc‘\‘/@g“cﬂd,ﬁe%‘f FYRET oxi de, and
anmopy a, {RksFEXRHERI the phdseiidiisleiidd usi bl e agents include water, for exanple.

The term "curabl e adhesive precursor” as used herein refers to two types of
Figure 2 is a schematic cross-sectional view of a second curable adhesive precursor

transfer tape of the present invention including a cover sheet.
While the invention is amenable to various modifications and alternative forms,
specifics thereof have been shown by way of éxamp[e in the drawings and wil! be
20 described in detail. Tt should be understood, how;éver, that the intention is not to limit the
invention to the particular embodiments described. On the contrary, the intention is to
cover all modifications, equivalents, and alternatives falling within the spirit and scope of

the invention.

Detailed Description of the Preferred Embodiment

25 The term “diffusible agent” as used herein refers to an agent capable of
dissemination as a result of random motion. Such diffusible agents include liquids and
gases, for example. Gaseous diffusible agents include water vapor, ethylene oxide, and
ammonia, for example. Liquid diffusible agents include water, for example.

The term “curable adhesive precursor” as used herein refers to two types of

30 materials. One type of curable adhesive precursor, diffusible agent curable adhesive



30 materials. One type of curabl e adhesive precursor, diffusible agent
curabl e adhesive 4 2 0 0 0 T 2006 WD 03/102102 PCT/ US03/ 1459’120|Bflgé’ﬂﬂﬁsors,
ir-ncludes materials that cure upon exposure to a diffusible agent. The ot her
type of cur abes/adhesi ve precursor, heat or radiation curabl ecadivesiise:?
precursors, includes materials that cure upon exposure to heat or

radi ation. The termradi ati on as used above and bel ow includes any actinic
radi ation suchredsort,3hiclGatd Malefials tlaB&irt QPRXBbIufe foadifl i adeRr. STHe etV OF

vi sibl e range of the el ectromagnetic spectrum and el ectron-beam radi ation.
In either cab®eeheirghle adicavapipasiondepascafiaion cuaplenehaspgpresdrsois, Neipdasan
adhesi ve capap ﬁriQLfs thap Q¢ 'uEka ex}&’{ur%@%'o‘? radﬁa‘ﬁBn.s*f'PétEFn?g%ﬁatiBﬁ 2SREH 25T -
Such curabl e ag eslve precursors undergo an Irreversi s ange I n nodul us
after exposurandizlay diciulesinplactimgrdatioharh anifor exaplat ¢lenroamghevic exdidtionsn

h, jal pxi .h. Th h in 10 modul [
Lyoi oal 1y ducl el Y R TrER i B AR eefor AR ore o T B ™ O dpl e

coval ent bondeithEheast eterouiapleasiBesive pBNSbL danebe ackord ity Bimas atistitle bgrabienfref ers
to a category, of . adghesives, which, in solvent free é{b?r% are aggressively
&

and per manent P9Adings K37 eXample, 4P Sybsires Bearheotiatd Seeh G EYE RIECUESNRar i ety of

di ssimlar supiReRSanURSNEr{IRE BhdmPO narddubi kel Hpbdurd A& (IERHIOhgAR hearlohan
finger or hand pressure. They requiré no activation by a dl%fUSl bl e agent,

heat, radi ati tadiatign ardpxeerine regclyeasentialysa maxiguadimadisirengtiol ierratesrite t onar d
such matgyi al . I i , e s I for
exanpl e. heyﬁﬁg@gpﬁgﬁslﬁaf“? idgiég)r{ﬁ ? {%%ﬁ‘j@sﬂf\é{;@%’c‘)f’ﬁ%&%"ﬁb%ga@ﬁg’?‘@é%re SO
t hat, despit ecévatEnt baggr essi ve tacki ness, they can be handled with the

fingers and renoved from.a snooth. surface , 20 without |eaving a residue.
Transfer tapes, s’glﬁﬁt%‘i‘ o EFWR STt af“??é’lvﬁd?sr‘rﬁg\éah%fgf‘irﬁjgmé‘?a? BRE5¥s and a

curabl e adheginesivey, @IhSRKOICAITIHRS karinoatetagges%ivesy Al \?ﬁmémly thaky at FRRST erring

a curabl e adhesive precursor to a substrate after ich the cuarable

adhesi ve pr ecifmpsratira Ay pdigra te ayentie pbdissimBarsnitacgs ppon mers comiagtmum bond
strengt hy Theﬁ&&ﬂ%ﬁ&ﬁﬁgggrﬁ&!{e%ﬁr@%f&%@@éreésﬂre? ey A8 ,t?éac%é{tio@?o‘ﬁﬁ the

appearance of a score esive fi ecesses can act as 1 ndi vidual
pockets or codiffisivéerageitoheat, ivsliationablselverdiesictta spoergadhssve boidinaFdraanvotvhiel
ca he.transfer

PreCurSor 19 B R R0, RSB e BBkl RS
essential |y faegffiofenly &dssivehdding add alstiaditesisy ehat,clogpitacichrdggicbts af t er
curing. One e?&tc):gi(lj'liesr;?t?ltey gzIn baé hE;lrI; ‘st\l;ﬁ,‘hr th%?'l?\gerg' aQndoer%Dceéi _rcgn? asles'\im)otih r;‘\,l/r?'a{]c%i on

20 without leaving a residue.

Transfer tapes, as disclosed herein, including a series of recesses and a curable
adhesive precursor composition therein, are useful for transferring a curable adhesive
precursor to a substrate after which the curable adhesive precursor can be cured to achieve,
essentially, its maximum bond strength. The transferred curable precursor in this case

25 may have the appearance of a scored adhesive film. The recesses can act as individual
pockets or containers for the curable gdhesive precursor and allow the precursor to be
patterned into individual segments. Typicaily, the transfer tapes of the present invention
include curable adhesive precursors that are essentially free of pressure-sensitive adhesive
characteristics after curing. One embodiment of a transfer tape 10 of the present invention

30 is shown in FIG. 1. Tape 10 is composed of flexible carrier web 12, having two oppositely
parallel surfaces, that has been embossed to have a plurality of recesses 14 on one side and

Y- a flat surface on the backside. The backside of the embossed carrier web can optionally be



30 is shown in FIG 1. Tape 10 is conposed of flexible carrier web 12,

havi ng two oppositely parallel surfaces, that has been enbossed to have a -
plurality of recesses 14 on one side and a flat surface on th806adM&i de. .
The back4) 108102t he enbossed carrier web can optional |y beT/uSo®148920 0 T 7006
WD 03/ 102102 PCT/ US03/ 14592 coated with a release coating 16. Additionally,
the recessed front side can optionally be coated with release coating 18. A
cur abl e actagsiwith ekeasercoatingA®. Additioatilgdhe recess¢dhfeont eide sgesptiondlytg any of a

For xamiee it ¥ene papd 183A PR atRoehe ordlise i siraliPlonte Rhesits | “and

t hen unwouyigh mytofie veristabf @art1eshnifiePkRS if Ee AHENEH ASnifd of B8 co/R@sses 14 of

t he enmbossed carrier b. The greater contact area between the curable .
R b Rek

precur sor OAREMME Voeboe tape isslackebinbests erwund i tirodland shes woweurd at backsi de

of the enfeesRblcWBRNERASES r@ﬂHﬁ?ir{th@ra@a%g&ZE\g?i}gre%U @LarribOwdSmI N i n the

recesses. By selecting rel ease coatings such that coating 16
provi des &h¢ gregier doaiaet arestbepwsen fpccurablerprecuesor ang th@repdseesdandisheceadiivesi ve

precur sor R,_%agg@'amth@%awcl@a%ee%?gﬁé;ﬁg&s%eggve{bqgf@ &,e&u&ftpé Q@aﬁgpﬁ%éﬁgmcaf rier

web. In this construction 1 e curable ST VE precursor is
t r ansf er r dreainae the yeckssosmBylselcetiggsisas codtingh &b ardnii8csclettiatcantiigel6 web to a
Transfer of

substrate_t 0. .be nded .such n_obje qQr rt .. for exanple,

The cur anPe i BH0ERI 3L e AT APhETS uREuBBE onesFF P B Smenth )
subsiir at ewilhmynalnan decerepdes sfithd etnpocahndaaddriwey. b thiskhshstatoni0tdf thhe exposed
cur abl e adhesj ve ecursor 20, and /i n ressure to either the
substr at et8% tlfwratjb?“;fﬁi‘?sé‘fe_ Qr‘éFb‘ésofﬁtfaﬁggrg‘lr[)‘}e‘g%“t%\ﬁ%éhir?%ﬁ%ﬂﬁ@ thet cur abl e
adhesi ve phB&dfrict el @54 uBStratP otk B dGadh £28n dBjetticRdark, Fot dk@mpRNt i re
surface of the substrate, for exanple, or to seléect portions of the

subst r at eTrapferpidhe airaple adhesive rgavsr Eompresmicstedeaisicaveb s2iodr eb¥tie cur abl e
adhesi ve pheblicRhpRflcd bARSERIiAg 2 bibskRE Wi BRIAC LM LageREes 14. The

transferred curabl e adhesive precursor w e a 20 pattern, typically of
spadéd- apprecursan 28 bhdapplhesprossursrie ¢itires the sgbsirpteor the tiansfeunpointfieareasi t h  t he

pattern of h. I t. I the.rel ease val ues
(peel adh\eﬂs]%g?{,gé%%%g%u éﬁ%lé (Q)ﬁ"}c ﬁ%&@?lgr %rg%@esggét%?%%gé%#genﬁj%k tggﬁe alternately
be sel ect edirssurfabaof thd tubstrdte, [fbn exgmpleporne st partidnt affthe suberaepyithaed carri er

web 12 wi th adhesive precursor, wapping the tagpe in a roll and then 25 -
L appi N IUE RS SRR WBEP (06 P e SERaPrLet o le et Pres e AEREFE Lo ¢ he
flat backg fesdbtratd f16mesdeass el ThakransBirredRbrabié adfiR e hREESEOSIIIAVE § the
enbossed carrier web 12 are now substantially void of curable adhesive

pr ecr sor patipre Hipiatephwacedpan cerablg ndispiye Psewearsegsnents, in conformity with
the pattern of recesses 14.

In the embodiment of Figure 1 the release values (peel adhesion, dyne/cm) of the
release coatings 16 and 18 can alternately be selected so that after filling the recesses 14 of
the embossed carrier web 12 with adhesive precursor, wrapping the tape in a roll and then

25 unwrapping, the patterned curable adhesive precursor 20 transfers to the flat backside of
the embossed carrier web 12. The recesses 14 in the embossed carrier web 12 are now
. substantially void of curable adhesive precursor. The patterned curable adhesive precursor
may then be transferred to a substrate by contacting the exposed curable adhesive
precursor 20 with the substrate and then separating the article from the embossed carrier
30 web 12. The curable adhesive precursor 20 becomes transferred from the flat backside of
the embossed carrier web to the substrate in any given area defined by mutual contact

under pressure.



may then be transferred to a substrate by contacting the exposed curable
adhesi ve precursor 20 with the substrate and then separating the article
fraomthe enbossed carrier 30 web 12. The curabl e adhesive precgrispt] 20§
becones tramsd evroeth2f romthe flat backside of the enbossed eernisesniaseb to
the substrate in any given area defined by nutual contact under pressure. 6
2 0 OCT 2006 WD 03/102102 PCTI US03114592 One enbodi nent of a transfer tape
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recesses 34 oReRSAE ispareposerbiofflexibicagiey ek 42 Biat kdsdeemmunbsisetd 1o Rye apaaif¥es 34
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optionally coate ease coating 40. Tr ans er tape may be stacked
in"sheets or emwwndly watrdmthlrelemlceaa@e360@&@\@@‘@68@ Ianwm:@ll)accatesle’h@ct ed so

that wheq ! he fONAhaANPR. Akt LRABYE] LELAMLNT s BIRPRAGH £ () ReiehED 32

the cur abl e a eS|ve ecursor I N recesses of the
cur abl e adhestoatngs3@cand 40 ard sepoted t;terhemdms}mbo&arsmet&mm’emaﬁedtfmnatmubst rate

may be accorrpll hed by. con t ng strate with the exposed rabl e
adhesi ve 10 p‘F‘B P ST hg% Sﬁglﬁj‘g%ﬁé‘?ﬂﬁ”@“?r F’E’ﬂ‘é‘ rﬁ%esicﬁggtrate or

the transfer Trpgel dfthéw@ram@ﬁmeswtﬁé@rstor aomitRs erfiosSddicailee wasi Rl A@bdfaRCUr SOT
is desired, Pressure can be applied to the entire surface of the substrate,

for exanpl e, BAYboacsamatished 8y £orirsingd sibgisale wih theprxaosedrumblg adhesive us f or
exanpl e.jgWhen, Lhgdruo aal Qp;ﬁﬁggﬁ@ts@ft to i b8 BHhRS ViR ﬂ%%%&é% iftlarddsansfers

to the substrate fromrecesses he transferred curabl e adhesi ve
precursor w | Wherawrengeriof cwablséﬁhf:snf@ y;@ﬁ@afbflwdf@ffeds pesacapabe appliechtsltee adhesi ve

precursor Seg&ﬁﬂé ﬁlrfgcgoflﬁggﬁfs@tg yr"orvgxﬁljﬂ let é}?o Qgtfctl E@'ﬂot?sf of't ﬁecsgéﬁtgi ¢§/Ath al n the

enbodi nent of Figure & 1ol edse val b hesi on of the
rel ease coati stglssB:ﬁ‘seamdpidowmmttalmemae;mqu;edgeumubacﬂteede smcmrhnat42mesfersover

sheet 38 is e te er, we tern curab
Sihesi ve prectBontSt FoSTeaRER P e AR B B SO AT P Ehal 501 o
the covers shegiteas ypldafly epsmabddea dbaabluadhe@ﬁewm@érsb%nédt@m dondomiteivitgd to a
substrate fromthe cover sheet As stated above e curabl e adhesi ve

precursor is HepatsrPhrecespeft34upon curing by either a diffusible agent or
heat™ or el ectr omagRghd GnbRsthal bPRighenNRe @Qaﬁ%ﬁﬁ% Vp%el%ﬁ@s%nedﬁelcnﬁ%ﬁ%”g A

wi de variety of coatable curable mat erials can be used In preésent 25
appl i cation. MHrass¢obtogs iandH0 sarciternatesr beaselsciedh suthat \pl@rnmovertstr@t ¢bating

operation to separated from embossed carrier web 32 the patterned curable adhesive precursor 42 is

20 transferred from the embossed carrier web 32 to the cover sheet 38. The curable adhesive
precursor is then transferred to a substrate from the cover sheet 38.

As stated above, the curable adhesive precursor is a material that upon curing by
either a diffusible agent or heat or electromagnetic radiation forms an adhesive capable of
bonding. A wide variety of coatableﬁ:urable materials can be used in the present

25 application. The viscosity of such mate;ials should permit the coating operation to
provide a curable adhesive precursor layer with the desired properties, i.e., the viscosity
should be low enough to permit essentially compiete filling of the recess in the embossed
carrier web. In some instances there can exist a layer of continuous curable adhesive
precursor connecL...¢ the curable adhesive precursor segments. In the case of diffusible

30 agent curable adhesive precursors the thickness of this layer of continuous diffusible agent
curable adhesive precursor with respect to the thickness of the entire layer of diffusible

agent curable adhesive precursor, including the adhesive segments, can be quite large. For



provide a curabl e adhesive precursor layer with the desired properties,
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For exarrpl of. t| ni tion curabl e adhesive
e ecor sor e RBndst SERE LA 8L e P Rbin®ra o Bl B Bl HeeBRE L ¢ ot o
curabl e adhlﬂusdwgethaﬁamuwspn"acnirsoraégrﬁ@&sihoa[ﬂ priferabe ke quitd sradll. FeashmplR, per cent

t he ot al icége ﬁ_l gf the entire. la ea[) 01;j heat or actinic radl ation
curable adﬁfgﬁ' Of) &bt sbectinicrgiation cBrap R @INIRE Srrurspr B8PS ROWE fifent s. In a
iayer of continuous heat or actinic radiation curable adhesive precursor is at least 33
percent, or at least 50 percent the total thickness of the entire layer of heat or actinic
radiation curable adhesive precursor, including the adhesive precursor segments. Ina
further example, the height of the heat or actinic radiation curable adhesive precursor
25 segments above the layer of continuous heat cr actinic radiation curable adhesive
precursor is greater than 99 percent the total thicknéss of the entire layer of heat or actinic

radiation curable adhesive precursor, including the adhesive precursor segments.

Diffusible agent curable adhesive precursors
30 Suitable materials useful as diffusible agent curable adhesive precursors include
those that can be used to prepare a curable composition that cures upon exposure to fluids,

such as liquids and gases, for example water vapor, ethylene oxide, ammonia and water.



further exanple, the height of the heat or actinic radiation curable
adhesi ve precursor 25 segnents above the | ayer of continuous heat or actinic
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curabl e conpositiagn that cures upon exposure to fluids, such as |liquids and
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precursors that cure upon exposure to noisture, such as atnospheric

noi sture, or ¢RMERINGpEthapes @Eanwcrméw@ﬁmee@ap@% asd gpicombinatiensithenepfrratwstli al s.
Sui t abl e sTi SEUGLEMGLE bR TBLERLARIE (‘imq}s?lgﬁcgn%g_cyanat e-term nated urethanes,
silane- contalning urethanes, silane-tefm nated urethanes, and any

conbi nations thereof, as well 5 as roomtenperature vul canizing ("RTV")
silicones. UP? n%peeMIngir%rlg als The term "urethane material s" as used herein
applies to polyners and prepolymers nmade fromthe reaction product of a
conpound cont ai ni nbheatrnh Gastharttewnatersad panst degimappBes td Polymdis@rDprepsigmensr ed t o

herein as "i socya. atgl?"f nd a co ound coQt aitni ng glt lﬁ’?SI t wo
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groups incl ugei=p=Onatferad eteadisas ‘S@ecnaREY afl Cafntiosnd QIMeGhS ataagd: twat er ;
primary and secondary am nes (which react with the isocyanate to forma
urea |inkage) *CHRUYSPEUHOPLAAHRE SPYH- nigkempEe 8F #ClYe-hYROBRNFON G HY R SR GURSf

i socyanat e- t efjaiaabadayBl@nbil sscashy ARBRAR Hhalds £Q-WaRICH MM andDsetsiBane! |
known, and many are cormmercially available (see for exanple, Gunter rtel,

" Pol yur et haneabpasiydoR readtaibdhe Podyhnashiedferm Minek Hrkagd)o 88) Jilandlrsonniaing
enbodi ment stqr, S | : i .

i et hane. mat elPar i e VP oS RLR AL B BRSSPl
i socyanatse or arcaselld@bivugant yithng gervocanet@dllyi avgi labbneeUiodexatnpte, Gantel Oated. The

term " bl ocked”_as used 20 herein refe to CO t hat has been reacted
with a second %‘gﬂﬁ‘c’) ?ﬂ?%".dgo.(’k" %Eipr‘fé]s‘mﬁ’fs _ “‘)CHE@SR) that its reactive
functionality is nptond¢abb@Rkst sethdelstaducdrdbldRinadve frecubloPRkérd Gase@bRUP i S

renoved, for exanple by heating, or by further reaction, such as with water.
Exanpl es of bMs#earmpishaly ayeyte §mplexeds ddcserge arovidad bnusiee Ybenarciercyea®d with

phenol , an active hydrogen-containing compound that is blocked. The term “blocked” as used

20 herein refers to a compound that has been reacted with a second compound (i.e. “blocking
group”) such that its reactive functio;;alilt_y is not available until such time as the blocking
group is removed, for example by heatin:g, or by further reaction, such as with water.
Examples of blocked isocyanates include those that have been co-reacted with phenol,
methy!l ethyl ketoxime, and e-caprolactam. Examples of blocked active-hydrogen

25 containing compounds include aldehyde or ketone blocked amines (known as ketimines);
aldehyde blocked aminoalcohol (known as oxazolidines); and amines that have been
complexed with a salt such as sodium chloride.

When blocked isocyanates are used, examples of suitable co-reactants inciude

polyether polyols such as poly(oxypropylene) glycols, ethylene oxide capped

30 poly(oxypropylene) glycols, and poly(oxytetramethylene) glycols; diamino
poly(oxypropylene) glycols; aromatic amine terminated poly(propylene ether) glycols;

styrene-acrylonitrile graft polyols; poly(oxyethylene) polyols; polyester polyois such as



met hyl ethyl ketoxinme, and s-caprolactam Exanples of bl ocked
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under t he theteade d 6%&'136% thwrpox AdekH6REemRutgrroBaketiterGrabhl Aduipurdenka  Kogyo
K. K. TokY@ermt and urethane nmodi fi ed epoxi des such as that avail able
under the trade deS| ghation "Rutapox VE 2306" from Rutgers Bakelite GrbH,
Dui sbirg,  Ger Haefyl diff@sibls egant cuthlile adhichivepragiesors wolidbbdywdthenwsi ve precursors
i nclude p I r r pol ynmers.
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pol yi socyamamde tlamdacamncppxduamab priyol, paﬂpmnymmte mnichnaalptlmmﬂ manalnosmxhane reagent,
for exanple t pol yuret hane ncl udes ur et hane
backbone. 10 PGPt utnsfsgbht. e Ao Bt e R tod or 15
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term nal noiety havi n? droxyl groups that can_ copol yrrerl ze with
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nmonokr s tgéafreéﬁhﬁfg@ ahe ﬁ@FVH@P%mW marﬁ@ﬁ@@ﬂ@mer&emrww@amﬁ Y chai ns.
The term’ hqctﬁgm ViRFoxyTBR0S: thiidhn c&pia?ynmkeywtﬁ%ﬂ&ﬁer@?&mrg?aﬂ s term nated by
at | east one I stture-reactive group such as an 1socyanate group (NCO or a
si | ane gr capolyiBiry8)th peadenie peefigymed ptblmmmamxéfrhplt@m brﬂaog’mtmmsthat
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groups, ongscednae@icip (NCO) or a silane group (SlY;), for example. In one example, the graft

20 * polyurethane prepolymer includes NCO termination and is made by reacting one or more
macromonomer(s) bearing a terminal moiety having two hydroxyl groups, one or more
polyol(s), and an excess of one or more polyisocyanate(s).

. The macromonomer may be described by the following formula:
25 A--X--B Structure |

wherein A is hydrogen or a fragment of an initiator; B is hydrogen, a fragment of a chain
transfer agent, or a moiety derived from a capping agent that has been reacted to yield

terminal dihydroxyl groups, with the proviso thaiA and B are not the same and only one
30 of A and B bears a terminal moiety having two hydroxyl groups; and X includes

polymerized units of at least one monomer that is free from active hydrogen-containing

moieties,

10



pol yol (s), and an excess of one or nore polyisocyanate(s). The macronononer
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s -hydrogen or a fragnment of an initiator; B is hydrogen, a frag |EI a
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polymerization of lactones such as g-caprolactone; and blends thereof. Additional useful

20 amorphous hydroxy-functional materials useful in the present invention also include those
reaction products of polyoxyethylene glycol, polyoxypropylene giycol, 1,2-
polyoxybutylene glycol, 1,4-polyoxybutylene giycol that are capped or copolymerized
with ethylene oxide. The polyether glycol may be the reaction product of propylene oxide
copolymerized with ethylene oxide, for example, or those compounds which are

25 homopolymers or copolymers formed from one or more ingredients including ethylene
oxide, propylene oxide, 1,2-butylene oxide, 1,4- butylene oxide and mixtures thereof.
These materials may have a random or block configuration. The number average
molecular we{ght of the resultant polyether polyol is from about 1000 to about 8000
grams/mole and generally from about 2000 to about 4000 grams/mole. Preferred

30 crystalline polyols include poly(oxytetramethylene) diol, polyhexamethylene adipate diol
(made by reacting an excess of 1,6-hexamethylene diol and adipic acid),

polyhexamethylene sebacate diot (made by reacting an excess of 1,6-hexamethylene diol

11



pol yoxybut yl ene gl ycol, 1, 4-polyoxybutylene glycol that are capped or
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(avai | abl i i s, Qf ul r phous pol yol s for use
inthe in %lg{olggar{ywr%gl{%@i %ﬁ%’l%@%ﬁb@ldé%éaly%ﬁglcﬂoéﬁqfﬁgpgﬁ kyl ene portion of
wh: c? [ sbaolp(rbatadheeb MIktyylde:rge?lamqimlﬂbutacpleﬂeyamxﬁpai p@ydem&hgﬁuwgnayﬁiol diol

ol y(ox n at| ols s as 0 ut adi ene) dio
Eydyoge%aP‘élé -‘%6 é'(yBli?%“HiegHB'? ‘Oﬁsa ?f@la?%l/gf ﬂ}??régrfg M’W'@ﬁé%sm |
pol yest er diaeidy-ak ehgn aRd eﬂerhdﬂ@lor Pﬁfb&leﬁ@ﬁlobﬂm\lﬁ%eé’iﬂﬂﬁ%Eheﬁéﬂéﬂﬁﬂt he fol | owi ng
diols and dijaci neopentyl  dio et hyl ene diol, prop | enedi ol ,

1, 4-But an@djp!@;|acldaor&0ﬁ@k@4i¢éaldo|sophi@l15@?!61 @déﬁpm’th@ﬁﬁﬁé{ﬁmmw%th&@pﬁ
i sopht hal Ef‘efagw th@morwugggg@q% hifies 59% ﬂ%u@mol@ﬂn%%r&tm%raﬁ@&mbf daef erably,

t he anor phous polyol 1S g room tenperature an éxhibits a
Tg |ess tesnthamer @q@ﬂab 50, BOG, prn’rbraélydmﬂimnainhquall e;swﬁharef@redequal to 30C.
S |nclude

pory  oxy TG PERB PO e e P RGP TR 66 B i s of
conmmer ci apoly(edhyieink-dbiytenandislphoing g olf y@hmerclally available amorphous polyols

20 include, for example, poly(oxypropylene) diols sold under the tradename ARCOL such as
ARCOL 1025 or 2025 (available from Arco Chemical Co.); poly(oxybutylene) diols sold
under the tradename POLYGLYCOL such as B100-2000 (available from Dow Chemical
Co.); and poly(ethylene-butylene) diol sold as HPVM 2201 (available from Shell
Chemical Co.).

25 Other useful polyols include polyetherdiol esters such as diethylene glycol adipate
and dipropylene glycol adipate for example, and those derived from C;4 dimer diols and
dimer acids, such as dimer-acid-based polyester polyols (e.g. “PRIPOL” and “PRIPLAST”
available from Unigema, Wilmington, DE).

The term "polyisocyanate” refers to matérials having two or more -NCO groups.

30 Useful polyisocyanates for the present invention include organic, aliphatic, cycloaliphatic,
and aromatic isocyanate compounds. Preferably, they are aromatic isocyanates such as

diphenylmethane-2,4'-diisocyanate and/or dipheriyimethane 4,4'-diisocyanate (MDI);
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20 include, for exanple, poly(oxypropylene) diols sold under the tradenane
ARCOL such as ARCOL 1025 or 2025 (avail able from Arco Chem Ca?ﬂﬁ%')b

pol y(oxybutyl ene) diols sold under the tradename POLYGYCOL suc ;szﬂé

100- 2000 ( awed baibd2ze0f rom Dow Chemical Co.); and pol y(et hyl eR€THIS 0¥ 14502)
diol sold as HPVM 2201 (avail able from Shell Chem cal Co.). 25 O her useful
polyol s include polyetherdiol esters such as diethylene glycol adipate and
di propyl ene ghoigiehe-2didtigtogaiatsandx26liigocyamtk (Tdpadadeikivved dhdrécdnd6d6 di nmer

dioks and diner acids, such as diner-acid-pased polyester polyols (e,g.
PRI PO and SRR ocS 0t Mo TP RN A Hetasc Vel RIPORI el Ser m
" pol yi socyanatmisodyeiss; 2.4 @r NBLE) tdlene AR HhateyD 4 PhedPne diideth@teomps. 30
Usef ul pol yi socyanates for the present invention include organic, aliphatic,
cycl oal i phat i &y¢lohgimatisnadiocyasse (HndfieDcksrpociuienc- bpwiisrcamae HHsy ar e
aromatic 4 soc - hehen LBl haRss &ibevafliik. ;

i phenyl riet hancP e apaaaie (EDB IR RORE: Gisdrg b SRR G5t

PCT/ US03/ 145921 thest.\WBhis-peeferadi i A bistydnsafel comenerdalB-adiilablroycdyistcpan@®Dis) and

m xtures thereof . : I £ ] nat es. i nel ude;

napht hyl ene- 1,?%-“ i1&%@%@?@%to‘r??gﬁglﬁblﬁ%g%{rﬁoé{%i%l,rﬁ"%?l}f’“%’ ?tp I‘?%’o\é%}alrﬁat e; 2,4
(or 2,412,6) tps0aeénes, kha Soky &nine, Ny Foph@éh9d)ene dii socyanate; 4,4' -

cycl ohexyl net hane dj i spcyanate 12 MDI.): .hexanethylene-1, 6-dii anat e
(HDI); 5 isophor ongjsﬁér %%E%/rﬁﬁ%f‘g??rlﬂfﬁ“)%gf’zat”?z%f'ﬂij{‘:' R‘S?P‘@H‘@erdiqrio@ﬁg@ hate; and
xyl ene did socyatmatated préfolyinitesfay Bdining, Ryds:6r bediolAulctislal Ok gevieadl Uhey have
comercially avail abl e pol yi soc anat es is found in the Encycl opedi a of
Cheni cal Techi¥ 1ggyuIa RStYe- e R 1s 2t iropgybon ggpp (e 2n afkybaikegdaylpshn Wi ey
& Sons, New YQIdsng é%?@havIrI%Ff)friHIar}SéHs@&ﬁdir@%gﬁﬁkt,%yﬁfb&rp&%6lﬂqu&io§hI|it?%dY
functional prepol'ymers from NCO'10 term nated prepolyners nay be am ne-,
hydr oxy- or t li$ dmonenatent easerbalioil ar greherewp such ey diglkyketorareind gravpl(ag.RSi Y3

wh in: R : . I | k I
ctio) "t o ANERORAL LR SR sl AU e BLIAR B s ) K21 Y

group) having pri‘mary or secon ality;
and Y i$5a nmomhvealyestboxyedreaal K gikewrxy a&rotlp (ggoi.sppmnm_axﬁ)sa(azl gicap eyd. ket oxami no

G ot hyl ket oxattaiey S1HS SR G (B RN Ry i ey

al kenoxy groupe geb&hzamideppr openoxy), acyl group (e.g., acetoxy), alkam do

g;g;gm‘( gé)g - et hylf’gr%igltllgrrl?/ gr%fe?rzad ?i%ﬂrl]lg lregl(g:gr}t? e?r]e ?i%?l(ylk%troar%rin%lsi?arl?csd gecggsgltjh%y (e-9.
exhibit good shelf-stability and do not.form deleterious byproducts upon cure. Examples

20 include 3-aminopropyltris(methylethylketoxime) silane and (3-
aminopropyl)triatkoxysilane.

Silane-terminated prepolymers may also be made using a one step method by
reacting one or more dihydroxy functional macromonomer(s), one or more polyol(s), one
or more polyisocyanate(s), and one or more isocyanate-terminated silane(s). Isocyanate-

25 terminated sifanes include isocyanatoalkyl silanes such as (3-isocyanatopropyl)
trialkoxysilanes including (3-isocyanatopropyl) triethoxysilane, (3-isocyanatopropyl)
trimethoxysilane, etc. One commercially available material is isocyanatopropy!
triethoxysilane available from Silar Laboratories (Scotia, N.Y.).

Graft polyurethane prepolymsrs may be prepared by techniques known in the art.

30 Typically, the components are mixed at an elevated temperature, using conventional

mixing techniques. It is preferred to mix the components under anhydrous conditions to
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Particularly preferred silane reagents are dial kyl ket oam nosi | anes because
they exhibit good shelf-stability and do not form del eteri ouz b%[ﬁr cts -
upon cure. Exanples 20 include 3-am nopropyltris(methyl et h%l :gt OXI

silane ¥HOY(W2Uhi n o propy I)tri a | koxys i lane. SilBnEVd®H3HRat ed
prepol yners may al so be nmade using a one step nmethod by reacting one or
nor e di hydroxy functi onal mac.rom)nomeréf), one or nore polyol (s%, one or
nore pol yRTEYEY BISBRRISNOISAIFFCUsAE Ganersly.dhq mepa)uners arctreqpaied atidautdhe ane(s) .

| socyanat & #9,i{&kdm nat ed silanes include isocyanatoal kyl silanes such as
(3-isocyanat opropyl) trial koxysilanes including (3-isocyanatopropyl) -
tri et hoxysi | ank miag-NESOdgrannatedmrensiymers, theiisrsydmaseyegizivalants stetutl beOne
conmer ci v ay i LS. r triethoxysilane
avai 1 abl FEEliEg R BBl Fon kol BEKEPALP RO MAhe nlfSSL RO TRk
pr epdl yneTie ammivalest natiephisegaine th dgdmoky gesipk slawid berat tdag 1ax7't,. mor80 Typi cal |y,

t he conponent m at an.el.ev erature, using conventional
m Xi ng te%’ﬁ‘?‘]?f%@;f” ¢ i((‘iﬁ/g’ rB?SéPréFeF%bgy f%ﬁﬂ? ;3 he conponents under anhydrous
condi tions to Hgher allpRs 3f RNAGetNB: Q2p3NREAANRET BSOS nlAS Prctidelogvent

premature i sture curing., Geperal ly, e_prepolymers are prepared w thout
the use B ‘%%?I”U%‘h%@'degf’ﬁngR N@@%‘é’r ﬁ&’%@d%?@ﬁ@@ﬁﬁ‘fﬂﬁl byteisrsNedcyanat e
equi val ents should be present in the reaction mxture in an anount greater
than that of the hydroxyl equivalents. 5 The equivalent ratio of isocyanate
t o hydr oxileatgraotisic shdiatien enrable adhesive pre@yrdorsnore preferably 1.2/1 to 10/ 1,

nost preferably 1. . yoos f ret hane prepol yners
that can be used i ﬁieg{ hcger%ﬁtrﬁ{éfalqjgtelgﬁl}rgﬁi?agé?%éﬁ?‘frgoﬁs (gfﬁlé\é%g%‘eg{]i bed in U S
Pat. No. ihyddidn ZRAypicatiyenpableadfecbsklimkignpby expebige erieet or rddiatid@atichads actinic

' ursors Heat or aﬁti nic radiation curable

radi ati on curabl.e. adhesi ve, pre
Fheal ve bl drigiR TS ag eh SEaUR Rl HE B @ Rererys; A PO aEan ¢ of

crossl i NkTRGeMPORatEXDOSIAsBd hédei @brs & mbafhedd, iofPordts HrepslynRet hit/& radi ati on
for exanple. Such materials are referred to herein as "thernosetting”. The
t er " nat RAYEES. d&e hewtar wdipkiradistionspgble gdhwsive mcyrsoy pigdlve Ren prepol yner s,

and/ or 15, AL MR LB heal, RRdERS aegmﬁa%wéa@e nAGicBLity AR PrinAt Sv @GS NE Precur sor
typically, "upon applicatron of heat, undergoes an initial crease in
vi scosi t ysubsieate gnderpanees adsesionrgd gusehecuringpeaction eA Rardprlivhégicdieatdnesi on and
causes a gHh MHidiRAGHHRRnt fg‘faEc%rrnpzf’thpJ:drﬁlg,té aﬂab% mgt%ﬂﬁl iffeferred to herein as -
cured. Once in the cured state, such materials are referred to herein as “thermoset”.
20 Actinic radiation may be used to activate or complete curing. Suitable thermosetting
materials include epoxide-containing, cyanate ester-containing and bismaleimide-

containing materials, as well as combinations thereof.

Epoxides
25 Suitable epoxides include those containing at least two epoxide moieties. Such
compounds can be saturated or unsaturated, aliphatic, aromatic or heterocyclic, or can
comprise combinations thereof. Suitable epoxides may be solid or liquid at room
temperature.
Compounds containing at least two epoxide groups are preferred. A combination
30 of epoxide compounds may be employed, and an epoxide having a functionality of less
than two may be used in a combination so fong as the overall epoxide functionality of the

mixture is at least two. The polymeric epoxides include linear polymers having terminal
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actinic radiation sufficient to acconplish curing, a curable material is
referred to herein as cured. Once in the cured state, such materials are
referred to herein as "thernpset”. 20 Actinic radiation may be 7@s&l 108
activate or vwonpleei®e curing. Suitable thernosetting naterialPsTiUscl/Lide
epoxi de- cont ai ni ng, cyanate ester-containing and bi smal ei m de- contai ni ng
materials, as well as conbinations thereof. Epoxides 25 Suitable epoxides

i ncl ude thosee;mptgajum (. aédlg@axsyi emeoep@xydi@ampﬂe@é gt@@n) Sblohers GRTROUNds can

be saturated or unsaturate ati.c, aromatic or, heterocyclic, or can

conprise conbPiFid! oxEaeHBH R e pgg”bt‘ﬁg‘lc%e RPEPPYES), W%@igﬁhqvglgd}emﬁqnhu, d at

room tenper akphx@ grduSROHNOSy GOV btk ABuSioly R&Tr chpdyr@ldP Xt e GHAMRASHAr €
preferred. A conbihpation 30 of epoxi. de compounds may. be enpl oyed, and an

epoxi de havi n§FoRe PLIABLIYFALPN topsep magegial wit Cttcxﬂéhtmad&élqmapquea
Conb' natigon Sﬁm'cl%}ﬁhﬂrsoutt b«ﬁlcﬁ\(seé’s?énhalf‘)ﬂﬁ%éa@@vefM’ﬂptthl‘:Qﬂﬁéldetfﬁncglonﬁlﬂf fofM Xture is
.least two. The polyneric epoxides include |inear polyners having term nal
14 2 0 0 C T 2000/ @neeyrbboxtn pCIytuseBide48d acrybpbxgtigebnps (e.g., a
diglycidyl ether of | et al
oxirane units (e.g A \QldQQLrX %g@%c}e‘ﬁyn&ée?ﬁgl e%h)y 8&%663‘89 grgx{d%rspe% nﬁ%nd\g?o%g?pen dent
epoxy groups Epoyg/ Resmsgb)ybted;ntl Nmﬂihaeip@taaﬂéx!lpﬁﬁoyrﬁmmpany,Mpo‘i’mhﬂ%?) drid i1 s
also within the

Funct | onal 1 ¢y FEPRGGREY S he-bBo Rpenby dorso et Sty St o op( 26, and

essentialdy unrepoky Resﬂw Cherhisey apiob‘@edle)kfgyny‘t’ Eaniaht byC.A. May, Bdamplcel a
mat eri al contal n| n bot h epoxi de and acrylic functionality. A wi de variety
of commerci al X H‘é Xt o AT 38 apf omeHe Polygrosiges Hex F%EHEFb’GBikC%fa'"“Boféxy

Resi ns" by Le?eaﬁ%ﬂe H‘%)ﬁauﬁn Maftaweld, la |ber$ﬁ€9é‘n%'m@5measm g@ilﬁe ér@agxﬁsﬂha?nd
in "Epoxy Resin Technol ogy" by P. "F.” Bruins oh ons

(1968), and 10an be usgpiotle RessinhinvenGhe frickide ;heamygilsmﬁmh@h@gyf pﬁbﬁddlﬁdpltendm" by
C. A My, Ed. Kk Y. oI yepoxi des
G e L orpouttit e Bps T At gl The Kol fR e ARl °E g, e
benzene 13 ng, palpglyeitlylladeisds (bgpp@lpgixmdbﬂ agmr&upﬁbcntzhatmneeannmeu&mmn t he

present inventi i ncl ude the polyglycidyl ethers enol s,
such as Bi sph81"‘F8'|r‘1}’)f"""Br‘”eél':’é;'Jf"nrg‘rtll?i’ll‘%{1 d aﬁb’ée/)r’ leiYﬁlé’C'QchFﬂi f?fﬁ‘f‘ﬂG@‘@e
aromatic 15 palsy@loy 6bvd¥dk Bdthdd @SorkRodiglySe) egey:Gothslycam Mﬁa@\fes Bﬁ‘ﬂ@cﬁ‘é]@m nes,

benzene di am nes, naphthyl enani nes, or naphthyl ene di am nes), YCI dyI
ethers of phef#® rqsmanﬂdcgéywjy a esters of aromatic carboxylic acids, e.g., phthalic acid dlglycxdy

ester, isophthalic acid diglycidyl ester, trimellitic acid triglycidyl ester, and pyromellitic

20 acid tetraglycidyl ester, and mixtures thereof. Useful aromatic polyepoxides are the
polygiycidyl ethers of polyhydric phenols, such as the series of diglycidyl ethers of
Bisphenol-A, (for example, those available under the trade designations “EPON 828,”
“EPON 10047, “EPON 1001F,” “EPON 825,”, and “EPON 826,” available from
Resolution Performance Productions, Houston, Texas; and “DER-330,” “DER-331,”

25 “DER-332,” and “DER-334", available from Dow Chemical Company, Midland,
Michigan); diglycidy! ether of Bisphenol F (for example, those under the trade
designations EPON” Resin 862", available from Resolution Performance Productions,
Houston, Texas; and “ARALDITE GY 281, GY 282, GY 285, PY 306, and PY 3077,
available from Vantico, Brewster, New York); 1,4-butanediol diglycidyl ether (for

30 example, having the trade designation “ARALDITE RD-2” available from Vantico,
Brewster, New York); and polyglycidyl ether of phenol-formaldehyde novolak (for
example, having the trade designation “DEN-431” and “DEN-438" available from Dow
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resol e or novol ak resins; resorcinol diglycidyl ether; polyglycidyl
derivatives of fluorene- type resins; and gl ycidyl esters of aromatic

carboxylic acids, e.g., phthalic acid diglycidyl ester, i soqu;thggé:2 AORCI d
diglyci W 03g822, trinellitic acid triglycidyl ester, amfhys itic 20
acid tetraglycidyl ester, and m xtures thereof. Useful aromatic pol yepoxides
are the polyglycidyl ethers of polyhydric phenols, such as the series of
di gl yci dyCheatitwd Comphny, |dlpﬂitEMbhi§an)(Tb&fte&%éﬂi’ﬂﬂiv&twd’ hoewd awainhall e under the
trade desi and

| EnoN 8oeeRalte RTRa & e Chabls ATl TPErTS R R SR PO Bt on,

Texas; anﬂlbstmﬁﬂtsaﬁﬁ do noDlri8@bwith tBécurlﬁ@%a’%ﬁ@n oftﬁdﬂgase biRcgid4”, available from
Dow Cheni cal Conpany, Mdl and, | M chi g‘ yci dyl et her of Bi sphenol F.
(for exanple, ﬁxﬁ6‘§5595¥!ﬁéf”|m§°’tdﬂ sr&bmulﬁ’é@f:w{szfsﬁgyleﬁe\resmmcwds@zv

avai lzabl e W e ce ‘ and
Ao e e 2 T e oo WAL TalIR YOS, whfiie; o0

Vanti co, Bpreeniégo, BrewaterVew York; %I‘-Cb“dﬁtpé)hebﬁlﬁf “HEGIOPEY Mndifier HeF apior 30

exanpl e, ‘H?Ii _ - /5] AFgﬁLil;) il.able from

Vanti co, r evvs% te\?‘,?dlﬁé\%g ?1?1%19% I&@?lué ycl %IFargt‘l;}r}\)eorduo s ’h%%o%nf or mal dehyde
novol ak (Texas. exanpl e, haV| ng the trade desi gnati on " DEN- 431 and " DEN- 438"
available fro 102 03/ ?4 2006 Chemni.cal Conpany,

M dl and, M chergezEFF)s‘:’“]t V\Ol&"’ﬂ’f%c iF PG Fl?c\?tés é g‘ﬂﬁ’ REWPRYHS GRHNIARS er ence t o
heatjgor @i oftrioedsabultitadbRbIFREIRIringb 8nd ﬁﬁ@ﬁt&wb@p@uh@%@uﬂ@élﬁﬂ&io@n%t h

additional . substituents that do not interfere the curing reaction of

the base Hisveicsemporndshyseld indhe pressntinvensign inciide shegerien afpbiensbe i onal gl yci dy!

et her resi 5ﬂ%§ldk%n¥lﬂ§c1am“$vall§ai@fr§mmw thé?ﬂﬂ:zﬁ%ﬁd?and R hibhd 2inder thaRaik0" |
TACTI X 556" and "TACTI'X 742", avail from Vanti co, Brewster, New York;

and " EPONes@a@ion “EREFGXvh atodn |CECHO@@97"B demfdde “ERLAXYSWGeH-f i er 48" avai | abl e
from Resoédﬁ&#ﬁ}@loﬁ@%ﬁﬂétﬁﬁ@cﬁ eﬂ%&?&‘d%bﬁﬂéc bR ERLTﬁ)i?‘? 3 B@E&ﬁsﬁent ative

al i phatic'cyc I c “conmpounds” coht’ai 10 one or
nor eiSsat umalheidyaiarelaplmediyi-& drepogst-arthyltyclbbaate ¢anb3xetate>(i E&Lg%ﬂ’ms al so known

of al cyerrle - BRRTP AR o lshaare iy AGaRr SR+ 0NF Bl fesudhentie ' ana, °°

M chi gan, g“gngemsp e trade designation "ERL", such as vinyl cycl ohexene
di oxi de ("ERL-4206"), 3,4- epoxycycl ohexyl rret hyl - 3, 4- epoxycycl ohexane —
car boxyl at e ("HeRresgpgtive: ajiphagcgolémw.eg(igg,compounds containing no carbocyclic

?}?tEg{'_ Zggllie%z%am&smo epofid€ PRYYs) GiclRE UL YE L abe ¥R ot dblaxy | ate
20 polyglycidy! ethers of aliphatic polyols such as glycerol, polypropylene glycol, 1,4-
butanediol, and the like, the diglycidyl ester of linoleic acid dimer, epoxidized
polybutadiene (for example, those available under the trade designation "OXIRON 2001"
from FMC Corp., Philadelphia, Pennsylvania cr-“Poly bd” from EIf Atochem,
Philadelphia, Pennsylvania), epoxidized aliphatie polyurethanes, and epoxy silicones, e.g.,
25 dimethylsiloxanes having cycloaliphatic epoxide or glycidy! ether groups.

- Examples of suitable epoxide-based curable materials that are commercially
available in film form include those available from Minnesota Mining and Manufacturing
Company (“3M”), St. Paul, MN under the trade designation “3M Scotch-Weld Structural
Adhesive Film” including those having the following “AF” designations: “AF 427, “AF

30 1117, “AF 126-27, “AF 163-27, “AF 3109-2", “AF 1917, “AF 2635, “AF 3002”, “AF

3024”, and “AF 3030FST".
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bi s( 3, 4- epoxy- 6- net hyl cycyl ohexyl net hyl ) adi pate ("ERL-4289"), and

di.pent enedi oxi de ("ERL-4269"). Representative aliphatic pol yepoxides (i.
conpounds containing no carbocyclic rings and at |east two ep?ﬂl[]qtqa zg]f,oups)

i ncl ude 1, 4wy ®@(1d2132 epoxypr opoxy) but ane, 20 pol ygl yci dyl et heegueds@kdzphatic
pol yol s such as glycerol, polypropylene glycol, 1,4- butanediol, and the
like, the diglycidyl ester of linoleic acid diner epoxi di zed polybutadiene
(for exanple, { under the trade desi gnhation "OXIRON 2001 from
FMC- Cor p. PhF?J}gl%@E &aMa%Elr';%syl vania or."Poly bd" fromElf Atochem

Phi | adel ph| a, Pennsyl v &nitab)e C}Qpﬂwwrmralm(pha@mcrs pmd yligoetershareshosand epoxy

silicones, di net h Qxanes havi n phatic,e i de or

gl yci dyl et hel?mnrg Ups MO¥xa n%fg 003, BB g" g%jc tggseﬁjﬁcélae%ﬁqg& Igater?ét erials

}v]hat are c&mﬂ_ﬁacs aqlgjms faw@aa}n@tﬂ e | n fclol m form |3RACI ude thgse av%:\II ablje fr(r)]m
nnesot ni n nuf act an "3M aul under the

trade designati on%g‘SWPN%ES%Wa %fﬁfg%)(i?f’éf)gndﬂd’?fé%qe\%e follpying; hé1andildy t hose

having the foénlg@%tegenz&«l%" z-@&ﬁbaﬂaxtwm qna't'cyﬁgnz@ge Qi'ﬁﬁet%?l il-érjdnc;'yana"téﬂ%nﬂc%@ 2",

"AF 163-2", 3109-2", ""AF 191", " nd " AF

3030FST". 16 25@i-adbundde- dlvwn@tybqr@m@trwmwsb‘%ﬂszobewamf@lqzeﬂé’ar

those - havi ngt s tororaaR. P St Ep TR Al 2o BPRETRE AR a i et * ©

described in ddtr&netﬁﬁtclemd:cy@atompmé&l 785, 1,4-0t,5ex B, 8, 2,6-, ExAaMpl es of suitable
cyanat e ﬁg:%gr CO Bg’?lBBﬁ, ?{10&2@?%\3%@“%9%%@rpé/anatopﬂenyl)methane bis(3-

di cyanat

2, 4-di net hyl c;lmé’mm&ymw&emmme b3 5-dﬂhetﬁﬂf4-c:)lﬂH£tM;Bifeﬂzyl?m&h&]\éaf‘ﬁb%l?ﬁnzene
(0]

tetramet hyl -1, 4-di cyanat obenzene, 4-chloro-1 %lana benzene;
1,3,5-tri cyan@taaﬁ@m@mﬁhazeé%@@ wauRloRIF R RFRPER PR 15 diomo;45 51 |

tetrarrethyl 1 I 1 11y B - Thie@, 0-, OF
2,7 10 di cyan tgﬁg%ﬁ%%?@ wa;agé&tcty fir(?:a;t/% 5‘%%)n§%k11t3h3é?g%xea?iugmp ro?mn%’ bls(%
bi s(4-cyanat ogkaeatypbrpemd)eltiwn;dndﬁilsya@ratophdnox;cphdnm&yhmaieopﬂbéﬂy—l ) met hane;

2. 2. bf 2 (- cy o WAPB BRI It B P st aT b g PR e e

cyanat ophenyl d}ﬁhﬂ@@ﬁﬂyl?phosphlte and tI‘lS(4 cyanato?henyl)phosphate Polycyanate compounds
2, 2- bi s(4-cyanat ophen hexaf | uor opr opane; bis(4

cyanat opheny! 9@%@@ rml(laa@b%m&f%wﬁ@ﬁf&ﬂs 5#@%&93%%&%@aloasn@techcyamde are

also suitable.
Other suitable materials include, for example, cyanic acid esters derived from
20 phenolic resins as described in U.S Pat. No. 3,962,184, cyanated novolac resins derived
from novolac resins as described in U.S. Pat. No. 4,022,755, cyanated bisphenol-type
polycarbonate oligomers derived from bisphenol-type polycarbonate oligomers as
described in U.S. Pat. No. 4,026,913, cyanato-terminated polyarylene ethers as described
in U.S. Pat. No. 3,595,900, dicyanate esigrs free of ortho hydrogen atoms as described in
25 U.S. Pat. No. 4,740,584, mixtures of di-and tricyanates as described in U.S. Pat. No.
4,709,008, polyaromatic cyanates containing polycyclic aliphatics as described in U.S.
Pat. No. 4,528,366, fluorocarbon cyanates as described in U.S. Pat. No. 3,733,349, and
other cyanate compositions as described in U.S. Patent Nos. 4,195,132 and 4,116,946.
An exemplary commercially available material is a cyanate ester available from

30 Vantico, Brewster, NY under the trade designation “Quatrex 7187”.
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15 cyanat ophenyl ) ket one; bi s(4- cyanat ophenyl )t hi oet her;

bi s(4- cyanat ophenyl )sul fone; tris(4- cyanatophenyl)phosphite; 3r‘[g CT 7006
tris(4-cyanat ophenyl ) phosphate. Pol ycyanate conpounds obtai ne 9/ %gctl ng
a phenoM™® 6¥HBIehyde precondensate with a hal ogenat ed cpamises/asse2 al so
suitable. Qther suitable materials include, for exanple, cyanic acid esters
derived from 20 phenolic resins as described in U S Pat. No. 3,962,184,
cyanat ed rBinmﬂ!eimideeMiamla&eri ved from novol ac resi ns as descri bed in U S
Pat. No. 4,022_755 oI - car {e oI mers derived
from bi sphenol E’t‘mes W@% ?‘Fé‘?ssalé‘g ?1 5’?’?1' Pat. No.

.

4, 026, 913 monymeratand prepcnyrﬂa%edtcmdé mwNemgnae;hﬁdes ofl$ 2ckqfa<ﬁéd1mme, 61 U S Pat.
No. 3,595, 900, . di cy anat .ee of ortho hydrogen atons as described in

es
25 U.S. PHFXenfgjamyr 7%6‘3‘%84' gﬁFWﬁ ymingt L grpenghrpdiamiey ddaredyikgedescri bed in
U.S. sat. bNmenzehariihg), QQ&:th)ﬂQh%ﬁﬂﬁ@dlhrﬁm@)’ﬁi‘ﬂﬁe‘ﬂ‘%l&ﬁ@%éﬁb%nﬂ@))@yﬂ| ic

aliphatics as described in U 366, fluorocarbon cyanates,
as descri Befpyhbis(benzepamine)nh4-sylfoma-bisfenzenamine) BiRtpx-isthanzenamingbsi t i ons as

descri bed 4izn, §’v bgﬁeﬁa{?ﬁméyo§4 rﬁetﬂ‘;ﬂé&e]ﬁ ihefank @1@1(&?4163 An exenpl ary

cormermally terial 1s ac ate es ‘avai l able from 30
Vanti co, Bpr@quemthmmumdh# b’crmnttdnackbarde'smegmaﬂ drytiQhatinex 7187". 17 2 0 OCT

2006 WO O / 02102 P S0.3 d I\/B.t | | f
sui tabl e Rt TS r#é‘flé 4l ere% ?@‘ekm'&@a'ﬁf’ és‘tﬁﬁgi}hq”eqr eésgc’sf (r)mnorrers

and pr epolpwwaaon aradésadieedtih €. S\ PhE. Nob. 056200 8] ey, 730; 1,88, ®ighanedi ami ne, 1, 6-
i 6- hexan di am ne,_ 1, 4- benzened| ani ne,

Zezanﬁg!{ ﬁ?“ggé% BE?B@L\?@H&%’%‘}W bErGiR PR YA TETFI%%. benzenedi ami ne,

3, 3' - et hyl enerbirsdR@IVERAMbREDE co%m?’ermal%“i\faﬂih\(é bidh L ARAZARRAAID fkiude
4,4' -sul fonyl - bi's(benzenam ne), 3, 3'-oxy-bi s(benzenam ne),

4, 4" - oxy- meﬁﬁ@rﬁ@mﬁffﬁahéyaﬂmlezﬁm@@wt@nBemrm@wcﬂrmwxamﬁpwég 1, 3-
benzenedi a i ' hexane-

bi s( benzegﬁﬁﬁg?@aﬁm&}g%ﬁes t her egwi%'ﬁg%hﬁpﬁra-%\ﬁgaléa uﬁ;ﬁk and their
prockss ometinp(‘dpRVMRIMIIE Resn MERDB'T) bend 21,4’rbl§m&eirﬂdd)tolumes(“CB),l\HHMIDES;
3,627,780;, 3 497, . al | h are inco 01 ted herein
by refer eﬁééhﬁgﬁfﬁ@m@ﬂ‘v@ ﬁﬂ%% 4 Deo qeéﬁgltﬁ‘;eg?ﬁégq E{Erf bi snal ei mi de

mat eri al sgop@l.ude the series of materials available from Resol ution
Per f ormance Productions, Houston, Texas under the trade designation
"COWI M DE", such as 4, 4'-bismal ei m dodi phenyl

Curatives for Thermosetting Materials

20 A thermosetting curable material preferably comprises a thermosetting material
and a curative or curatives. The term “curative” or “curing agent” is used broadly to
include not only those materials that are conventionally regarded as curatives but also
those materials that catalyze or accelerate the reaction of the curable material as well as
those materials that may act as both curative and catalyst or accelerator. It is also possible

25 to use two or more curatives in combination. |

Preferred heat activated curatives for use in the present invention exhibit latent
thermal reactivity; that is, they react primarily at higher temperatures (preferably at a
temperature of at least 50°C), or react at lower temperatures only after an activation step
such as exposure to actinic radiation. This allows the curable adhesive precursor

30 composition to be readily mixed and coated at room temperature (about 23 + 3°C) or with

gentle warming without activating the curative (i.e., at a temperature that is less than the



15 met hane (" COWPI M DE Resin MDAB"), and 2, 4'-bisnmal ei m dot ol uene

(~-COMPIM DE Resin TDAB"), from Dexter/Quantum San Di ego, CA ungleCTuing
trade designation "Q Bond". Curatives for Thernosetting Materials 20 A

t her noset t iwiQ 0&/we2atd e materi al preferably conprises a ther n@atusSopgs39mt eri al
and a curative or curatives. The term "curative" or "curing agent" is used
broadly to include not only those materials that are conventionally
regarded as ceactibn teepefatifre ﬁ:kthacumatimtseQmatslérléchihshetdmaWoxda'rﬁHWendafstaadcel erate
the-reaction qf ,the curable ma t ose rraﬁerlals t hat may

act as both ¢ %ﬁ?‘\/aéwﬁ%ﬁeé%ff%ﬂr?getgm33958@31%?}5{%?5 Mg ae%5 0 possible 25 to

use two or nore cyuaibly@satives P ERIxRRIMerizathefideqd]yBead adiditdnd #ead
curatives for useypn the present i nvention exhibit latent thermal

reactivity; tABYAridss; n{ogen-rRUARINGFITAYNES) ShloRR- PiegRe e Bpprercartaingg Lepief er abl y
at a teqper gtk 6f AimPlum 6884, anOizdny, Ahd i@AGH; aﬁotéénwcaﬁ)egem@& E&!n% 91y

after an activation step such as exposure to actinic ra I's allows
the curable ad pesicve Lpwigetidsor 30 conposition to be readily mxed and coated

at room t enper at uﬁff‘)@l?&"fztol)%gsm ac:%&)allglihe aﬂqﬂ driggd %hl%g%r r{‘%lngn %lbe?‘m

activating the cura era ure éss anh the 18 2
0 00T 2006 c%o@ﬂlc]dam@&hlaeﬁdljs@%lplﬁm:c ac:dateatepmhaltc@mfmema:t:mroeacfdoﬁlkylhe

t ki | der st h ti
R L Yo e T
curatives fornkapedrdRahyyRide, Zp@zidnﬁtﬂll1timhyuiﬁlepﬂh)p6@$ﬂeﬁzﬁpdcﬂﬁ @g%&ﬂw r

anhydri des; nitrogen-containing curatives; chloro-, brono-
f1 uor o- cont aitfSAGONARING at isash 4 FRbesF atemnssidhandogrserstioic agids Wdr?y, and titanium

phot ochemi calck gﬁﬁgﬁg rs of protic or Lewis acids. Exenplary
pol ybasi c aC| s an%nldroﬁéeﬁh an ydﬁlkéées include di-, tri-, and higher

carboxylic acids %twgeasomwalrlg@ualowd mqihr&hﬁimmmxl&t dicymaﬁ:epiue Haldazoleci d,

t d d ht hal
nhyari de. - suE HEoiRgaR AR R AR il e R G

pyromel iftic cﬁhf}hlyail‘dedﬂd :sapldhamldmfalzxzie};i uﬁ:ﬁs dsd mékamnex,&mv\leﬁ as exﬁdﬁpﬁlﬁlted
contai ning at | east ar bﬁ altoms such Eﬁ dodecendi oi ¢ acid,. 10, 12-
ei cosadi endi &I'Ehaét?laﬂ““eé 8-t Hethy leReiridmine, LU RAene R e Ry c OPYA™Ies i ncl ude,

for--exanpl e, idem¥ndhiadipdRridihé Nedar@hApipefafi; Nhsam%lﬁyrx( BpRipdAz@hgineNi ckel
pht hal ate), INmNdc?lgt%;lalt ???Jropg;eh Snrn?lél ldfglamlﬁogi methprropane, 2,3-diamino-2-methyl-
butane, 2,3-diamino-2-methyl-pentane, 2,4-diamino-2,6-dimethyl-octane, dibutylamine,
20 and dioctylamine). The term “encapsulated” as used herein means that the amine is
surrounded by a material that prevents iE from acting as a curative until the application of
heat. Polymer bound amines or imidazoles may also be used. Pyridine, benzylamine,
benzyldimethylamine, and diethylaniline are also useful as heat activated curatives.
Examples of nitrogen-containing curatives include those commercially available
25 from Air Products, Allentown, PA, under the trade designations, “Amicure CG-12007,
“AMICURE CG-14007, “Ancamine 2337”, “Ancamine 24417, “Ancamine 2014”; and
those from Asahi Denka Kogyo K K. Tokyo, Japan, under the trade designations
“Ancamine 4338S” and “Ancamine 43395”; those from CVC Specialty Chemicals,
Mapleshade, NJ, under the trade designations “Omicure U-52” and “Omicure U-410” as
N 30 well as the other materials in the “Omicure” series; those from Landec, Menlo Park,

California, under the trade designations “Intellimer 7001, “Intellimer 70027, “Intellimer

7004, and “Intellimer 7024”; those from Shikoku Fine Chemicals, Japan, and sold by Air
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15 di hydrazi de and isophthalic di hydrazide), ureas, and nel am nes, as well
as encapsul ated aliphatic amnes (e.g., diethylenetriam ne, T 2006
triethyl enetetraam ne, cycl ohexylam ne, triethanolam ne, pi pglﬂi% n@

t et r ameM@AFIPW2Zam ne, N, N-di butyl -1, 3- propane di am ne, PCT/US03/14592

N, N- di et hyl - 1, 3- propane di am ne, 1, 2-di am no-2-net hyl - pr opane,

2, 3-di am no- 2- net hyl - butane, 2, 3-di am no-2-net hyl - pent ane,

2, 4- di ani Podict§ asliharédeyg lof Matedale avaifable iydamienede 2tsigadorieézpl amane) . The
term "encapsul ated" as used herein negns that the amne iis surrounded by a
materi al PR PR viapmato;iompp “&E?F%a‘ai\’eﬁ’ Jesrnes the seripsiof maigE2lsppl i cat i on_of

heat. Pol WaRhblO Qhtd e iaBeSesRhatidii dgie@lees may al so be used. Pyri dine,
benzyl am ne, benzyl di met hyl am ne, and diethylaniline are al so useful as

heat " acti vat edExsimpary vlearo-, 124 fypronganiainjeml evwineeifseflmipreiovat i ves i ncl ude
those conghpgialihyn2%Ad i@dRLEe in@@efaﬁmﬁhrtri&ﬁ&%%&ninéh' SRLAM, bdréy under the
trade designations,” "Am cure CG 1200", "AM CURE CG 1 (50', “Ancam ne 2337",

" Ancani netrigdde, atithnerarmentel1xQita, titardwr tettafiogredef aralith@\klehiPréenkis, tkegyo K. K.
Tokyo, Ja [ r.ade. i j Ancam ne 4338S", and " Ancami ne
Qs a#‘tggl%a)t@:laﬁg%kgg?oalln?rﬁgs&gﬁ&aﬁeggé?f thR/g%F}E%SH alag,ma 1al.

4339S": thosé from em ca , ‘under the trade
desi gnat i Rgsresefatiwuslecked hawisacds inChide BF pmoreeli)/lansiae, 30d teladdes dfthe ot her

mat eri al s, j e "Omcure" series; those fr. Landec, . Menl o Park,

Gl T1 on i BSPEGE WK Belos bR E ot OBRE ik D reics g e abRALGPN § rror
700200, "I Abmatid ABShol, 4RGeS, or ABEHvVatitd BblebfTes debEifkd in UBOBReA@N Shi koku Fine
Chem cal s, and sold by Air 19 2 0 OCT 2006 WD 03/102102

Japan, [ \
PCT/ US03/ ‘M%& Ippsaipetated hgrein lygegnces 8f material s avail abl e under the

trade desi gnatgeanfe pHEEARMicallARd ivatel 05@ti{ds IR PbkiAO PR ReSRNBRAYILEOC - |
Teaneck, New Jersey, as the series of materials available under the trade

desi gnat i eationigjphetaeasalystthatrgsheraty av htid facatalyze patymerizatianf [tsbewd bont ai ni ng
Lewi s aci |, 9. Ho t . ! i um. i al um num
Cront or 1 GRcRigoR e ROt Inc AN B Hhou YT it 1t TGN

pentiadf | uophoeatatyistsaan indlutles mafal locné skt haaing ah beiuhi dadon &vdef letabhy, t hese
Lew s acids nmay be hl ocked to increase the latency of .the thernosetting
mater i al | COMRDTESITAIE TV HeGRBET PR IS At bS oI SR ERBE | am ne,
and the agdiaé & nefalloddnb Efvhaving awdidaRortethlfic BahPeeation 63 a R{logeRS i n which R

is the residue of an aliphatic or 10 aromatic al cohol, aniline, or a )
deri vat i veontigipgetmplesanterselpimmsd of mewligd whick ate fisher descrirs) iQPlé,-. i ncor por at ed
2;{)3; erﬁlé @g;@ggﬁ (e Y, GnD BN 5,30k Y5 Bibor iR IEHGrasdryPs f or
20 photocatalysts include organometallic salts and onium salts, for example, those described
in U.S. Pat. No. 4,985,340 (e.g., col. 4, line 65 to col. 14, line 50) and in European Patent
Applications 306,161 and 306,162. A suitable photochemically activated curative is a
curative commercially available from Ciba Specialty Chemicals, Tarrytown, New York
under the trade designation “Irgacure 261",
235 Suitable curatives for cyanate ester materials include the nitrogen-containing
curatives as described for use with epoxides as well as curatives that may be thermally or
photochemically activated. Examples of such curatives include organometallic
compounds containing a cyclopentadienyl greup (Cs Hs) and derivatives of a
cyclopchtadicnyl group. Suitable curatives inclwtle cyclopentadienyl iron dicarbonyl
30 dimer ([CsHsFe(CO),]2), pentamethylcyclopentadienyl iron dicarbonyl dimer
({Cs(CH;)sFe(CO);)2), methylcyclopentadienyl manganese tricarbonyl
(CsH4(CH3)Mn{CO),), cyclopentadienyl manganese tricarbony! (CsHsMn(CQ)s), all of

20



cationi c photocatal ysts that generate an acid to catalyze polynerization. It
shoul d be understood that the term "acid" can include either ﬂrlbﬁ![ﬂc 08k

Lew s* aci ds. These cationic 15 photocatal ysts can include a netal | ocene salt
havi ng an owaues/matizon and a hal ogen containing conpl ex ani PAT@I0H1458L al or
metall oid. OQther useful cationic photocatal ysts include a netallocene salt
having an organonetal [ ic conplex cation and a hal ogen- containing conpl ex

ani on of a meihichafe arvatlaaﬂld @dnd Swdsmmemroal (f:@tﬁpmrNdﬂﬁ@ypol&eldm NOtHerSuitaffat ent
4,751,138 (e.g., . colu ne 65 to O her exanpl es of

useful 20 phof‘lﬁ%‘a‘tcéI'VE{dé ”ieﬂl?f*%’@rotﬂf‘%ﬂ%fﬁﬁ"a‘?flﬂi‘f'ccyﬂﬁ’ﬂ’ﬁ‘ﬁadéfiwl el BRIIYINEs, for
exanpl e, thosé‘ati@ﬁ @§H5brﬁ@knyle éizlfspﬁ),%ﬁ thVRubroBBe ARGl of k- 4, |ine 65

to col. 14, line uropean Patent Applications 306,161 and
306, 162. A suﬂxcme@taﬁlﬁwl@@hmﬁ@e\meyatm@%ﬂ@asw XV EFiS9:3), bethoAwhish

comerci ol |y aall phbged bR acSRREh 5l U FRemigel, Tarrytown, New York

under the trade de nation "lrgacure 261 ". tabl e curatives for
cyanat e ester nat efuitabk cungbasder hmealﬂnmdeog@w&ls)imcladmuhngxtrogurta:lntawmsg as

descri bed for 0, |de ratlve t hat e thermally
or phot ochedegtf‘ie\é/Ma%‘(j: S?r\eba? %%&"3“‘ i lde%?’ s l&ﬁs Bisp %%WE%OH‘I‘E%'I ‘ﬂﬁ@m
organonetal lic conpounds cont ai ning a cycl opentadi enyl group (C5 H5) and
derivatives of a, ﬁ%cl opent adi enyl group. Suitable curatives inclt le

cycl opent adi eHyPrifi ¥ egrlar bonyl ~ 30 di mer ([ C5H5Fe( CO) 2] 2),

pent anetiyy| cycl opeRthasiiEmiterihlli Oc iR RARY At 1@Hsfwo co %@@&5@&@@ Rh) .
met hyl cycl opent adi enyl manganese tricarbonyl (C5H4(

cycl opent adi efi¥d cqrﬂmgaﬁé@réC@mp%@kbbﬁV|rnf(lmalsq\ﬂﬂ(mlsghaswIwhexfet 2 D OCT 2006
V0 03/ 102102 BELLERYHRIR A kSbe ARl ARk ) oM & ChBOGR Gpany,

Newbur yport, r suita curatives I nc t he or ophosphat e
salt of the cymmpmtram@mw:narmeﬂwoﬂmwt:ryli emapenemdtingmolymer network, and at least
(C5H5(nesi tyl en F nesul fopate salt of. the

cycl opent adi efi§fi QOWPSHPG%EQWF é“r{‘ésebdiltl : ﬁl%(()cr@g’lrég'%‘?@gqnf‘ yhsdisseitsd endeEd) )y poth

of whichis5 mayfideppicapad @tdaeb%rrﬁ?bmeldmeaiﬁ@f:éurb@duwhsldp@;cai?@t of IEhB&G, 288.
Suitable curatjves for bismaleimde materials include the nitrogen

contai ning cOisibleedrigg agrek ch ik eomranetidea () ?%%b‘é&‘%b@lnéﬁéur\ﬂ@ﬁ [MOZEMERt ent
sources of al %1)6\‘1 2R Qlamplel il r(rhgh%ﬁf;g hf élal%ges%nbéﬁjﬁe'ld%v 5@(‘3?5 {rRbmdsetia

conmbi nation o | east WO Cco wher ei n | eas two conponents
are conpat i bl matenak he., memqmqymbgomqrh@r mp@lywhﬁéwq @ymgrr@d ¢urative} which can

form a thermosetting material such as, for example, those materials described above, and

20 the second component is (a) a thermosetting material, or (b) a diffusible agent curable
material, i.e., monomers, oligomers, or prepolymers (and any required curative) which can
form a diffusible agent curable material such as, for example, those materials described
above. The second component is chosen so that it is not reactive with the first component.
It may be desirable, however, to add a third component which may be reactive with either

25 or both of the first component and second component for the purpose of, for example,
increasing the cohesive strength of the cured hybrid material.

Examples of useful materials having at least one ethylenically unsaturated group
include those materials having at least one vinyl, vinylene, acrylamide, or (meth)acrylate
moiety. Such ethylenically unsaturated materials can be monomeric or polymeric.

30 Acrylamide group containing materials include N,N-dimethyl acrylamide, N-octyl
acrylamide. (Meth)acrylate group containing materials include isooctyl (meth)acrylate,

isobornyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, benzyl (meth)acrylate, butyl
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conbi nation of the at |east two conponents is a liquid), the at |east two
conponents form a interpenetrating polymer network or sem-inter enetrat| ng
pol yner network, and at |east one conponent becomes infusibld@p B0 ¢ he
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materials describ above he second conponent s chosen so that it is not
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i nclude i SOOCtB/ch ekd/B318) kigdtRn of Le@Roh BN ac éE'an?sﬁﬁM ﬁ‘ltaﬁ g€t hylhexyl
(meth)acryl ate, beé%ﬁ;Pfs pa%%l )acryl at e, @rﬁl;utjyl M@ ) ”a \l/\D 03/ 102102

PCT/ rL]Jsoa/ qBEhout usiag ﬁ’y‘a@é\l 9meagse elentrw%ﬁﬁ’@ua(ﬂlwor( Hﬁrtahlpb%twylam amtthsyanoFt hyl
(et h) act Yl @eélgﬁgmx,}s cag@@mi]ﬁﬁ%dv %r%er%f@.gﬁfagx rﬁérfébnkggry ate,-

2- et hoxypr opy acrylate acr
(metl) acr ghleanaé,lquntoyla p(laemht)eam ylkan;é@s Heniydbly phetdi)itaon limdwle, but sebut vyl

th th 3- pet hyl but t h | at
S monyi (e e Fo PR Beelanel PRt PR el o dn T o ey rac o,
oct adecy! subktiated baesoi aaliees sudl@dmxydom(sﬁahﬁ)e&@f YhigstigstedZc&bbbenhies ¥hich as
(meth)acryl ate, but anedi ol di ( et h% acryl ate,

(erg Eéi‘ Sﬁé'zfs‘%nﬁm%a Hb%h%t%\snw @Héh‘bﬂ%wﬂm}mha—'ﬁ% Hraay ymathal-2and
honopol ygfd&o:8h @%ﬁém@rExénws%t:emlﬁmmlyra@aﬁrab@Ipﬁotsfamaedrmnagd@t | east one
ethylenically unsaturated g rouI{) be
20 IRGACURE 651 and DAROCUR 1173, both available from Ciba-Geigy Corp.,
Hawthorne, NY, and LUCERIN TPO from BASF, Parsippany, NJ. Examples of suitable
thermal initiators include, but are not limited to, peroxides such as dibenzoyl peroxide,
dilauryl peroxide, methyl ethyl ketone peroxide, cumene hydroperoxide, dicyclohexyl
peroxydicarbonate, as well as 2,2-azo-bis(isobutryonitrile), and t-buty! perbenzoate.
25 Examples of commercially available thermal initiators include VAZO 64, available from
ACROQS Organics, Pittsburgh, PA, and LUCIDOL 70, available from EIf Atochem North
America, Philadelphia, PA. The polymerization initiator is used in an amount effective to
facilitate polymerization of the monomers. Preferably, the polymerization initiator is used
in an amount of about 0.1 part to about 5.0 parts, and more preferably, about 0.2 part to
30 about 1.0 part by weight, based on 100 parts of the total monomer content.

When the first component is a material containing at least one ethylenically

unsaturated group it may be partly polymerized i form a syrup prior to mixing with the

22



10 pol ynerized using nethods well known to those skilled in the art. These

i nclude the use of polynerization initiators activated by heat or actinic
radi ati on. For exanple, polynerization of useful (neth)acryl al8-drlidi ni ng
materi al s i WO B49210¢d out using thermal energy, el ectron-bealCTESIAFBN,
ultraviolet radiation, and the 1like. Such polynmerizations can be
facilitated bya polynerization initiator, which can be a 15 thernal
initiator or secgiicogipangntaf b hyBidmaena, followad tyahixmgpritt tbé secondtoorpenémc| ude,

but are not J}fltg% ﬁ%?;ﬁﬁmerg%%&r& o?ttkn: igtu%u&nlgo e s r?&%%icgrri[]crxe ;[’VQQ/ Lav?r;[ her and

benzoi n i sopropy substitute enzoi n ethers ‘such as ani Soin met hyl
et her, substi fecdsed tiarait, ol eleonesipktisithapolymerization of the ethylenically unsaturated

2, 2- di met hoxy- 2- phenyl .acet ophenone, and.supstituted al pha-ketols such as
et byl 2 PG BIBRTITBRE S HOREe e AR o8 T eBlimithe BF 1t SyBramiies

phot oi ni t5i at ofGtetislCbhtdmingt | R Ry BRal BNAsINREFIR up Liiday RGNy niefREd abl e
from G ba- Geigy Corp., wt hor ne, KIY aﬁgmLUCERI N Téo f ryom BASF,

Par si ppany, NPmMstelp) ds pemsensgiof Biglsecond enpeaEntispilangas meetiandtheckecodut ar e
not limted tQ,REERN AR S VARR b EhlohGNEMlse S lerr?l' Gize thd! er oxi de,
met hyl et hyl lf<b(§,;ntﬁgﬁne per OX(I; de, _cgrrené) ﬁydr oseer ofi e, gl? g‘yﬂ%ﬁéiélf/]lbp

per oxydi car bownstgratesgrous-¢ongainieg magrd- bi s(i sobutryonitrile), and t-butyl

per benzoate. 25 EX | es..af co i~al avai lable therpal initiators

ol ude vAZo 64, A0arERE g BRI B HRESTR e Mt Bttt i b
70, availljabl embteoahiEpefeAtbdcirbnteas bhilexibiesd what, thdlapd ettedupdblecadhBive The
polynmeri zation initiator is used_ in an gqm)Hnt effective . to facilitate

pol ymer i zat i oPfSBHSY e RroweHs® to Brmracitabin il Cagiepyrlaseiknthopresemt tiator is

used in an apRition HcliRRIMhs Bf JolPRE T hflerflROHetaR; PapRAbL®mbRRAHoASf Bhese
preferably, about 0.2 part to 30 about 1.0 part by weight, based on 100

parts of the materdls,forrxamplec btfelilims e include thermentastio pppmermategalgused

mat er i ai cont ajpi incall tur it _may be
L S e
2006 WO 163/ 102d4diforaChiclislihi 459 se deconddcoppeneit matridl heedigbfrord tireadrenp al |

foll db 1 Xi .with th t f th bri teri al

Lont nedorY mrtshidh eonaiite SRty FREBoR Ry e Rt po Ul M Shrcha s Eidinar
Ut o O B D 8 ol y, when
u u up- | NI 1T € | . | | V ,

the first con%arréﬁtler}ega@f@* %@ﬁ'@ﬁarﬁ%ﬁnﬁ%ﬂsm H@Y%EFY‘F@S-SEFPWF@Y&SFFW AR | gal ly

unsat urat ed g{RERpIdsiEB¥nOBaRAh YEBIS diftcla mEQERLEL&R! tMatlidfolR& WieseRegoRl t he
second conmponent so long as reaction of the second conponent Is not

activat e by torhs replivated folesm gecesses i 9pe bigerek the eartigravebr i lederving thg/other side
smooth. Useful replicating techniques include that disclosed in U.S. Pat. No. 4,576,850
(Martens), incorporated herein by reference.
The size and shape of the recesses in the embossed carrier web can be any that

match the intended application. In one example, the depth of the recesses is from 2

25 micrometers (0.00008 inch) to 3 mm {0.127 inch). In another example the depth of the
recesses is from 10 micrometers (0.0004 inch) to 1 mm (0.040 inch). ln a further exaraple
the depth of the recesses is from 25 micrometers (0.001 inch) to 0.25 mm (0.010 inch).
The depth of the recesses does not need to be uniform over the carrier web but may vary
from recess to recess, Variations in the depth of the recesses can provide, for example,

30 variations in the properties of the bond resulting from application and curing of the curable

adhesive precursor.
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unsat urated group-containing material. Al though the material used for the
carrier web is not critical to the invention, such 10 matefial;Tim) - -
preferably selected to be flexible so that the tape of a curable adhesive -
precur sBP B4R1B2 wound up to forma stable roll. CarrierPGRBE3I4¥2ul in the
present invention include filnms of polyneric materials, netals, paper or
conbi nations of these materials, for exanple. Useful filnms also include
t her nopl ast i ¢ Thethyeedimgatiena) gnge ofdbrirecespessan easilabe congrolledyif desirad sndbst r at e

film Suchal edtol at:c zfpﬁg{:ﬁilgm?ﬁ‘h@gll%e%crﬁ%lnxmﬁﬁe% hL\iicl ro{s%aﬁ\qui&”i%ﬂal usef U|‘

films are those ude a polyneric material selecC romthe group-—-
of mat er imdsbegyak cstulargpafgopd) sgethgular e irrgaullay oy dppd whaeinpled oyadsef i n

copol yners_.or . ds i h_ as. for ex | e, a blend of )
pol ypr opy Cennoé1 'gl!r?ggq_ﬁf’get ﬁo@@é %Jg%gerstogﬁw%%r?@re’fv%ngh%’samgﬁag}?’(?rrécfisﬁb@u{qdi near | ow
densbty pelsfigichyike repredgspanidaiol pyowideefoidtedadhesitd@pmemt. a3ikn thefaidon®m t hat can
be cast onto master surface that is formed with protrusions 20 to be
replicat égtbf’B(ﬁ'F%??'ﬁtkf ‘@élg‘éSYf aB’ﬁé"tsoi%B'@SS&fe %H*?ﬁg{'é’rt%@rmﬁgﬁgme 8 | eavi ng the
ot her si dgch symRldbf alisgfvlfafi@R) | cating techni ques include that disclosed in

U S. Pat. No. 4,576, 850 &N‘grtens), i ncor Egr ated herein b%; reference. The
si ze and shapdhefeceses Mag Bswadegulr pRere Ah s Sepec e paréce aehe edfiche any t hat

mat ch t he,,i i i recesses is
rom 2 26" PR Tt R Rl Brent 0 o AR Syl BB RS il B8 2>

exarpl e troeesste persudfhcetanen unitdgieseredy propdrtiomal,ltdoughawbmetssardy (i0cad094 i nch) to 1
nm (0. 04Q__i.nc I

I furth I th th_of, t f 25
(O by el SUARRL b A Bl Rl BERRET of . O
recesses rdasss patsurfeedirdéaqmite Thahfrobanobreeessdshyer aaface exdit ofthe davderny vary from
to . Varj at i in the, dept i de, f
ol e, BGSGR TR | BrisoIo 0D R EuPE; Giids SaOOHES BN GGt TN Trom
licati i f =38 ' 2 0 0O T 2006
V0 031 L0288 YS R e bR B B B R BB RN SEss R 85 cesses  can

easitky beo@ans fetdskdnd) frodggimprd and tailored to specific applications. The
t hree di nensional shapes have a cross-.section which nmay be oval, circular,

pol ygonal , redhamjedsacharasteristiosedtheaeleisn cedtiaps fovteaarapln, tfraddB J&S- I5ection is
t aken pargl ] el C ri . r.ex |.e,..the recesse
P ija' agnﬁ ggi@c{ ?ﬁ' gﬁ&‘ﬁ ShaSsd éﬁg%ﬁggﬁeggéhttgﬁ theERyre d c%gre% o?ﬂé'?egg%l SSES

r
could 5 I hverte provi dée Inte sive -
segment s. achizestl dneambdatjisteddly Kaowalinathodo ulsdfibl eelstae caatingyyint!bde @eount of

pressure rggr% lsiilig(()jnetb%setdhrglegs%rrﬁatérglsgﬁchbe%qgc%g d?sglosed in Darrell Jones and Yolanda
20 A. Peters, Silicone release coatings in Handbook of Pressure-Sensitive Adhesive
Technology, ed. by Donatas Satas, 3" ed., 1999, Warwick, RI, USA, pp. 652 - 683. Other
suitable classes of release materials include fluorocarbon copolymers and long side chain
polymers as disclosed in Donatas Satas, Release Coatings, ibid., pp. 632 — 651, for
example. The release coatings, if present, preferably have a thickness of between 0.1 and
25 10 pm or between 1 and 5 pm.

An applicable method for increasing peel adhesion values in silicone release
coatings for use in the above referenced coatings of the invention is by blending a silicone
composed of polydimethysiloxane with less effective release material as disclosed in U.S.
Pat. Nos. 3,328,482, (Northrup) and 4,547,431 (Eckberg). Another method for modifying

30 such silicone release coatings is to chemically mddify the silicone itself to increase the

non-silicone content of the coating as described in U.S. Pat. Nos. 3,997,702 (Schurb) and

4,822,687 (Kessel). By employing such methods, the peel values for pressure sensitive
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each pyram d of adhesive flattens. The recesses may forma regul ar pattern
on-the respective surface of the carrier web or they may be aérigﬁaﬂ in a
partly or conpletely irregular pattern. The nunmber of 10 rece g j
surface ared®@f/10218 i nversely proportional, though not nece®€aflish3/14592
linearally, to the depth of the recesses. For exanple, the deeper the
recesses the fewer the nunber of recesses per surface area unit. The nunber
of reces/sefm pedéhesms‘cageegagag% Rkrebded fﬂﬁ’f;d ggmw?idtli rmdgveiﬂamhgleo %hQ)fLOOO,OOO
recesses/c 4 to, , recesses/in2), from10 to 10,
recesses/ cn® é’V(S‘l’fh fpadiust g‘éﬁaﬁeé’gé@%gg%r/"?ﬁ‘f)a?heéf’(a fropdas sobosses cargoyeh eE®sses/ cne
(640 15 to 64QRRntsmcesses/in2), for exanple. The rel ease characteristics of
the rel ease coatings, for exanple, 16 and 18 (FIG 1), 36 and 40 (FIG 2),
and 57 and 59 (FI G-0%y sheets, asissiasprhbereipanayesi manyfaguudeeonp p widd rargiseot s
achi eved £nd GaR AR A HHGEA ik, KOOV TELNANS- s & UbmbiRhEAS HeRBRlBR?

ase I as those

i n¢glude one or nore silicone d release materials suc

di scl osed i n Detal &ils inkdude silmonizedohetaltails, &0 eramifet EresqovSi sheatopreferablyease
coatings in Handbook of .Pressure-Sensitive Adhesive Technol.o ed. by
bonat as. Sat as Mg Py Mer B P GRH ! s {SRSS S PTG o e

sui t abl e cl asgelyetdflefickrpbtalar] piﬂj/cﬂd:fﬁmisalitﬁda@@@lyéthﬂ@:ﬁ@@@fot}@?bp?&ﬁ@|pﬁf37€rcﬂnand
| ong side chain pol g/mers as _di scl osed in Donatas Satas, Release Coatings,
ibid., pp. 6380Rolyeers ofbiends of pah¥elelinsThe rel ease coatings, if present,

preferably have a tid ®icRRSS oPthe BeYneRRBIs Qs Herdddd 2028d 36D 0 OF bOREMER LK 130D 5
pm An applicable nethod for increasing peel adhesion values in silicone

rel ease coatitRgs for use in the above referenced coatings of the invention

is by blending a sili . in9fe i i Ss
effective rel ease Ir\r]g}tl%%?g?ltlgés&rggggg g§egﬁﬁﬂﬁ¥%.&'g?ta@aégtté %Ngggbgag%é{@sz,
(Nort hrup) angretpsdizp 48dar{ EahdsbfygrrticAlaotierctenstids ofithk eftinmaveladhgsivegy 30 such

silicone release _coatings Jj.s.to.chem.cally i f he silicone itself to
increase the “RORZfYY @genaeddﬁgﬁ% Selel%(r)&e a?%eé’ ogggagfir%egtgatd@gscqq g”'ia U S. Pat.
Nos. 3, 99¥, 702d¢crsehintz)fe@ndith e 8&25i68 dr dali@ssehdture Byrie gl thy¢amgpositiomn Reet hods,
the peel values for pressure se ?i%i ve 24 é(o 0C TC(?§1006 WO 03/ 102#2

PCT/ US0311450 $BRidlietde B e AP PRAT T WA SRR K el ogy Mo odifiet h t o

several hundr @gragfiGMhealiWesiducti@ Aatksd sutbhgs Rasehitfdel @nslaroxek, dif®n
adhesi ve fromthe enbossed carrier web of the 1invention. Cover sheets, as

di scl osed her aitfide spghsilisen prinigeclthens: 8B5S PBAME Mptakor Palygerippubbles; metal

oxides such as zinc oxide; and minerals such as talc, clays, silica, silicates, and the like);
20 tackifiers; plasticizers; antioxidants; pigments; UV absorbers; and adhesion promoters,
and the like may be added to modify adhesion, strength build-up, tack, and flexibility,
Polymerization catalysts, and/or photoinitiators for example, can be added to initiate or
speed curing. Electrically conductive particles, such as metal coated polymeric or glass
beads or bubbles, flakes or fibers for example, may be added to provide adhesive bonding
25 and electrical conduction. Useful conductive particles include solder material; graphite or
metallic beads, flakes or fibers; and graphite or metal coated beads, flakes or fibers, for
example. Tackifiers, such as hydroxyl functional tackifiers, including the “REAGEM” and
“SYNFAC” brand of hydroxyl functional tackifiers available from Milliken Chemical
Spartanburg, South Carolina, for example, can be added to the curable adhesive precursor
30 to enhance wet-out properties and adi:esion.
Additionally, fluxing materials may be added to the curable adhesive precursor to

impart fluxing ability to the adhesive. Any fluxing agent can be added that does not
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5 materials such as netal foils, polymer filnms, paper filns, or conbinations
thereof. Useful netal foils include siliconized nmetal foils, g@ﬁﬁﬁﬁﬁﬁple"
The cover sheets preferably include polyneric materials such , '
exanpl eWQ #H¥&1&2nc| udi ng pol yvinyl chloride, polyethyl eReTUSEIA2hal at e,

pol yol efi ns such as pol yet hyl ene or pol ypropyl ene, polyolefin copolyners or
bl ends of polyolefins. 10 The thickness of the cover sheets is between 20
and 300 pm@rialbeadmﬁymer&ndwmﬂ"le aghesiodanr cous prddiutd uemgof thet her i ngredi ents

may be added rabl e ad esi recu or .to inmpart or.nodify
parti cul ar>ch °§r'§8t gj?eﬁ;ﬁtfﬁ'&ng agcr{ ee uﬁ? adod‘ gﬁ{é@?g&/g“x M5B8 Pl on. The
addi ti vesesigld. dJdatl a]@kﬂtedg@nklylgagcn& 1hemﬁi fdrteaampj@eﬁosaﬁawﬁgabcﬁm bl ly 15

adversel y mter%edr Eﬂh t he adHeSLon or éVh!' g premature curing of the
conposi t i BRAMAFOPYrEXAIPIEET APMAPELE P80 §TOVR AP AresieawRted AU HHHPPS cul at e

mat ersi al - gUEwdzadbk QX%S) fr@h eadkRich (iRd loGRHBALE §t0mtﬂ?:?ar tmbéwotﬁe(?ﬁdﬂﬁt Ive
materi als such as boron nitride, alum numoxide, silicon nitride and

silicon chethpge:refersyge these @P‘&%!@Caté@l“émoé“mﬁﬁ?tam eithertbe garben & thubbl es;: netal
oxi des su ' a |

silicat esﬁl%%%' &?{ﬂsc?fqﬁée%m %B crgtlgftﬁelragaﬁﬁgbft%?eg%I%grglgteq{&%/n% aﬁa{éant S;

pi gnent s; lrﬂdwdaﬁénffb@&esypeamdlpamwcmmsQr%{rbﬁﬁhmylena—nd the |ike may be added

tom)difya.eio Str th k, . and .flexihility.

ol yrvor | 3 SRS e bRk et Pand PR B Dk Bisptentl e added
to imiti ape’-pir2- pﬁqnglede bnu(rniltri@meElyadyﬁep]bab}heysok;deylc;s’ b;\b@aﬂbarti cles, such as
nmet al coa ass. .beads or hubbl es kes. or flbers for
exanpl e, f’r‘é&“tﬁg’"{?ggé ﬁLB Pé25 E‘h%%ﬁh?f@ EBSH'&‘”H’@C@S]‘ me)Jeisrhenel cal

conducti op2'.- Mszeﬁru%aﬁibik@u&ﬂmﬂah)ﬂairyﬁé)pbi@ﬁehact odessol der material; graphite or
netal | i ¢ beads akes or fibers; raphite or netal coated beads fl akes
or fiber scycﬂwxyl@ﬁ(ﬁﬁﬂoé'e‘hw@me} P@P@“Olsﬂ@fé -H@-hydroxyl functional tackifiers,

i ncl udi ngpLdrex olffhyl NFAC' brand of hydroxyl functional tackifiers
R e e e

avail abl e Trorm Spartanburg, South Carolina, for exanple,
can e added tBhetdumbleiadhdsive pa@h&siwst’ﬁr rpesof tire Lﬂ&entdnmtiamw heet - out

properti eﬁdh re g t&'h s@agtraﬁé - ap Ag]?dolstd Sur %/{”rtlgg qlru;rja ')I(eI cs(,% qu(iLS,SO{ g&%ﬁbe added to

the curab hes % adhesi ve.
Any f uxi t)lg12&@@ﬁan€féﬂtabeofdﬁdﬁrdsdnhBﬁ/erﬁlﬁﬁ%aﬂBl'b]uBEs a&o@erﬁet?ﬂ@ﬁnbom 3/ 102102
PCTI US03/ 45922ng‘at eri aII . adver Sel% rfere with the adhesi on or cause.

pr emat ur e’ BHIE (9?”‘??1@‘3 BSAPBL W hec ¢ Ahes Y LPHIOR AYRE @NPRc] ude aci di ¢
and chel atenft@ed bribfitdEhpRERNSE curhBE adhesive precursor to a substrate. Typically,

20 however, the curable adhesive precursor is applied to a substrate while the carrier web is
in contact with the curable adhesive precursor.

The curable transfer tapes of the present invention may easily and precisely
dispense the curable adhesive precursor to a substrate, whether the curable adhesive
precursor remains in discrete segments, or discrete segments connected by a thin layer of

25 continuous curable adhesive precursor. When the curable adhesive precursor remains in
discrete segments, the curable adhesive precursor may be precisely applied to only those
areas where a substrate contacts the curable adhesive precursor and pressure is applied. |
When the curable adhesive precursor is present in discrete segments connected by a thin
fayer of continuous curable adhesive precursor, the transfer tapes of the present invention

30 stil} allow for ease and precision in dispensing the curable adhesive precursor. The ease
and precision in dispensing the curable adhesive precursor including a thin layer of

continuous curable adhesive precursor is due to the characteristic that the curable adhesive
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exanpl e. Useful chelating fluxing agents include, for exanple, those having
both an aromatic hydroxyl oxygen atom and an im no group whi Cﬁéfﬁ 7006
separated by two atons 5 (e.g., two carbon atons) from each ot [?’i g

| ocat ed on s @@moceta to each other). The beta atomreferscrwsihnse at ons
| ocated in a position beta to either the carbon or the nitrogen atons of
the imno group, or both. Exanples of useful chelate fluxing agents as

i ncl ude Schi f{»re&%_&ﬁ i$ ¥RBy RANRAMNUSctRH GBwASH Whede a kubbirde RO P 8urable

bi stnitrilonethylidyne)]bisphenol,. . ) _ _

2, 2" - [ 1, 3- phetfpednepisr@paiiand preswes iR gPRiGY aed qithesysheen e pressyreds 2pplied or no

|, 2- phenyl enegfi E'.E&{t.cit Ly e)d i nol, 2,2'-[1, 3-propane-
bis(nitril one%@%ﬁi‘tdyne% %F%p"ﬂggn%?& B‘eéﬂ%?

2,2' -[ 1, 2- et hane- bIts(qurabld ddbesaterpytduebpnedp]ibd ®ghesudbktrate can either remain in
2,2'-[1,%pro - hi LIri: i - bi en 2.2'-11, 2=

cycl ohexél bi s%gé}?? ?%%'#é#%% 1&%&%@% ciag%%g)ﬁ}g’fcfgu{gﬁgpoighef Ei-acmsc‘[c’piczﬂc’w

hydr oxyphenyl| piopértied, ot figd jopfredi@k an dssentiadly contiabbig |BEheSduyd eddddedives Or

transfer tapes of th resent invention_.can be , adhered to a substrate via
an exposed. SUPPAHEDT Gt HREICAPRL | B SRBIFEST TRTBRERIST HrEan W EPPIalied By ng

transfer tapeadiiistédt® tRE PESIH skilRY @Mtht @A Withadt ahPGhdid@RpedinAM@bn Sheet , as
enbodied in Figure 2, the carrier web in contact with the curabl e adhesive

precursor |ayer calfhgethecaiplyeahoie srecesorappriffungleagent curebisiadheaimesi ve
precursofp to grestRSihAdgmet¥ Pl xdheai@el, g@%’iﬁ%?ﬁl’lovpmr wegéalh gux%qnsé.' ve

precursor is applied to a substrate wnil e carrier we in contact
wi th the curaBlidouldissising éo eresngd Boany peHeulanthabilyeineeanad tene rategosay f t he

present invenii easi ' i.spen h rabl e,.adhesi ve
b ecarsor o aelRe Gab Rl RhiERE 5 iSRRI AR e 1
di scret e segnefosed tor dififisthietieingegmenfe ceamplectted aklyffisitihageni ayate of 25

conti nuous cur abl.e adhesi ve precursor. \Wen the curabl e adhesi ve precursor
ormi ne i - aPEHE: BRI A G O B &7 o Dt e apedey Hseres
preci selps appbf @endeds @EUIYbehARSE €he AbATs HIGIH vhisHAs HirmtieleCAnh@gdeht dae
cur abl e adhesive precursor and pressure is apggled. When the curable

f

adhesi ve prectipwbdr Thase ghasgadneffechively screasedhe afmenrsa eidhhdidiuablepgen cunaplg

| ayer of contji [TIgF1elN'Y M € AL G L - es of the
present i nven%%%vgg&stl It é?sldéc)i(\?v&fﬂgr eagewgﬁdg %’rﬁégsueié‘%%%%? ]Is?%g'nsi ng the
cur abl e adhesidéitipnaiyuesorates Pheeingasved beqadsepheditteiibin cinngligspeans tragi t he

cur abl e adhesj,ve

curabl e aihesls MESGRE WELUIBAAT R MFE e LTRGBS . o
2 0 O C ZR2006adNesi08HOR1f AsACH dvbd 3¢ dutb B2 center of the curable adhesive precursor.
Thus, the diffusible agent has a reduced path length of diffusible agent curable adhesive
precursor through which it must travel in order to cure the entire amount of curable
adhesive precursor and therefore has an improved apparent rate of diffusion. This feature
of increased cure rate may be obtained whether the curable adhesive precursor remains in
25 discrete segments, or discrete segments connected by a thin layer of continuous curable
adhesive precursor, or discrete segments connected by a thick layer of continuous curable
adhesive precursor.
Conversely, the curable transfer tapes of the present invention, in addition to
increasing cure rates of the diffusible agent curable adhesive precursor once applied to a
30 substrate, inhibit the premature curing of the diffusible agent curable adhesive precursor
prior to application to a substrate. The transfer tapes of the present invention include

diffusible agent curable adhesive precursors contained in discrete recesses, The walls of
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precursor is easily torn at the junction between where a substrate contacts
the curable adhesive precursor and pressure is applied and either where ne-
pressure is agpl ied or no substrate contacts the curable adhes%ig\/@] 006
precur s$O 03Kl yr abl e adhesi ve precursor applied to thePETESYEFE can
either remain in 5 discrete segnents or, if the curabl e adhesive precursor’
possesses macroscopic flow properties, can flow to produce an essentially-
cont i nuoudeseagespses pifeativelh busroynf e difdusifle eacor wuableddherivegupdurssat i on. The
degree of ORI . g .adj ust ed t he person
SRl P eq i TBERO AR et B 'g%}eﬁﬁ"ggg{?{ég%pgérbﬁérjr%’%{'ﬁ‘fsi‘bgenéf“r\ﬂﬁeaﬁe'{??\;‘é‘”%ur able
adhesi ve iphbtingssposis ta thdidiffusthilddveing geamts and rigtibiengethmstiuveecurid@. r ecur sor t he

segnment ed_cur abl e adhesi v recurs Il ows for increased cure rates. ,
W t hout dcea§?sr‘1?]ﬁ§e?@"rbgyeﬁé’gﬁ‘gﬂ'ﬁf/ougr@ﬁﬁ@#e[alg?,'ﬂflcéfFab{etfgg"rsﬂ/"F ArfeF8hsed cure rates
may e  okinaéoiele ptneh of BPfusivRGgaNRAMBIB hdkave predlirsel Efpasirot @amdgi ncreased
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agent, thus Irtcreasing cur a cure rates are inproved
becddse tdiudblk tusngdgentauch asgvangenaporclanetamgieban drlly conglot arfiecuetdenel s i n t he

cur abl e adhesi ve (?recursor r at hei tﬁean I hE oup@l]et he curabI.F 20 .adhesi ve
pr ecur sor A4FE Y] RFEGUESOR Seggients GXRQSFLatePeKiflsiel OT OF URIRET RS @YadhEsi ve
pr ecur sor diffusibld Sgerit Berable hdiesivdbRo@gr Rtgrias Aljdceduc@eseRRtithetef BfubibRSI

di ffusi bl e agent curabl e adhesive precursor fhrough which it nust travel in
order to HHGREEUEIRE @ﬁﬁﬁ'\‘eé"%?h‘ﬁﬂﬁ%egﬁ‘?méﬁ’feé’éq’t%ctedaéﬂq}@ﬂ%t%‘? ginedytheand t herefore

has an i”&rn@éf%b%ﬁ’@é\fn%mgﬂ%@é ?eg%fent‘é,iJnﬁ%?grp%iﬁ-ﬂmc%vér@iﬁsyre of increased cure

rate may be obtai ned whether the curable adhesive precursor remains in 25
di sdfet e segnmemring op curdile adhesive pregueas & dissinsethaseln keffectedibn expopere of

conti nuo r abl hesj v. r QI di te, S ts connected by a
hi ok 1 a5 ey AR FRRTCb T BRSSP buPsREbT: TR e St Pe

cur abl e tdiffsgble cutigpapenteinchude watee et vaporalivlane,oxide, adddtiaen to i ncreasing

cure rates qf the diffusihle agent curabl e adhesive precursor once applied.
Co o | 50" CulaRuterh A RO PR BRI RG G HEnT FFus| bl o apent
curabl e aglf@abMeorisEal FmEE offihd Sbctighadiicisfiru@N The rqusstPshsiat 66 The transfer
tapes of the present invention include diffusible agent curabl e adhesive

pr e@dr sor GresALHT HERPSIIR taRfEet reacion éscdepydent uppe vatious Eacters suply as, for

example, the nature and concentration of the curable adhesive precursor, the presence of
reaction catalysts and/or initiators, the thickness of the curable adhesive precursor layer,
the amount of surface area exposed to the curing agent, and the concentration of the curing
agent. These factors can, however, be controlled and adjusted by the person skilled in the
25 art without any undue experimentation.
Test Methods

Overlap Shear — Method A

Overlap shear strength was measured using chemically etched (sodium dichromate

/sulfuric acid) aluminum substrates having the dimensions of 1 x 4 x 1/16 inches (2.5 x

30 10.2 x 0.16 centimeters = cm) in the following manner. The adhesive precursor-coated
carrier web having a protective film covering the precursor -coated side was removed from

the moisture impervious package it was stored in and the protective cover film peeled off.
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or conbinations . thereof. Actinic.radiation includes el ectromagnetic

adi aton i n BHAGTE SasRER P GPE PERE Peyegher nisTer Stet Srdgnativen
spectrum Therempérdivietsimmunitrod™Mearfied] Togerd@ainhbIe XBRIH QR iRmt reaction
i s dependent upon various factors such as or exanple, the nature and

, f
concent r at i onC#KoR, ieA Lasuinpre A9 ARoupe &nad celbat 2 jewecnaratisr ieolt  react i on
catal ysts andi/neﬁeshﬂh\%tb%.Pﬁﬁ/mihm@).tﬂc%@%ﬁe&?&stgﬁﬁ 0GHE 2Rb&s %&e&hgﬁaﬁ{decur sor

| ayer, the anbunt of surface area expose curing agent, he
concent rlat i onatafubidnecangditiong(7030EA{C) /PASS eeldtive homaliig T he hapamedeyalueheas an
controll ed angve%%%%%gg t]g the person skilled in the 25 art w thout any
undue experi nentati on o fest Met hods Overl ap Shear - Method A Overlap shear

strength was asured usi chem cally etched (sodiumdichromate /sulfuric
aci d) al uni nMﬁé{—e‘%ﬁg&%@q the dimensions of | x 4 x 1/16 inches (2.5
oy 10, % 15 R TRE T e Bt B RIRE  ARIET 2L o
-coat ed side wastrdt@mavig afthioiesd dTRbANIOIRURced [MIBBCH) QUS dprakis@eotiztiny@s st or ed
In and tzf(l}e PT I%Emgeg; i1 \{r?chcv&?i\cqg{ilf l|3y| 2@5 Er%ﬂnetﬂe gllfoimng manner. The surfaces of the PMMA
substrates to be bonded were wiped clean three times using light finger pressure with a
Surpass Facial Tissue (Kimberly-Clark, Irving, TX) saturated with
water:isopropanol/50:50 (w/w) solution. The protective cover liner was removed from the
curable adhesive precursor-coated carricr web. The precursor-containing side of the
25 carrier web was placed over an area 1/2 inch long by 1 inch wide (1.27 cm x 5.54 cin) on
the PMMA substrate, and the curable adhesive precursor was transferred to the substrate
by rubbing the exposed web surface using a squeegee and hand pressure. The carrier web
was then was then removed leaving the adhesive precursor on the first PMMA substrate.
The second PMMA substrate (also cleaned as described above) was then placed on top of
30 the exposed curable adhesive precursor layer such that the two PMMA substrates
overlapped along their lengthwise dimension forming a curable precursor-containing area

measuring 1/2 inch long by 1 inch wide (1.27 cm x 5.54 cm). This assembly was pressed
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of the P b . WM Gl N using |ight
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sat ur at edfWPEH 02§ rolyriremibane ghnol ha80g Bonqlegtiey wsightudtiabout 1T0@argieot ecti ve cover

i ner was,.r, v f e r d ive.preeurspr-coated.carrier web.

The. pr eouP oS Lainoet BBk E a7 hdaRE PR, R BDE it e GRS er "an ar ea
1/ 2 i nch RimsbgrghyPA), 36 pbwwi ekearidrp2afis emicoonier boctatkcyd AcrylateeisbddfA substrate, and
the curabl e adhesive precuyso s,.transferred to the substrate by rubbing
thelgxposﬁéﬁ’l%gﬁiﬂweﬁgﬂaﬂg{aﬂb‘{eﬁ\@ééééggé”'ﬁ“ _chﬂEShH’a#?’&gé"éPé? def?fébeéarri er web
was then wwespdidneNol £9T8/RD, LelaMnNg, ke sadhesictsrisesupseyo0n the first PMVA

substrate. The second PMVA substrate (al so cl eaned as descri bed above) was

t hen pl adpelyGaxamashybgncadipatgh asiysedvg. ydraxptfunchignad sialesiabravingrasor | ayer such
that the c%mla@%l&'ﬂg§ We%h?éf about 2610 and a hydroxyl number between about 40 and

about 46, available from Bayer Corporation, Pittsburgh, PA) , 12.6 pbw of REAGEM

20 5006 (a reactive hydroxylated tackifying adhesive resin, available from Sovereign
Chemical Company, Akron, OH). Once melted, thé mixture was stirred with a wooden
tongue depressor to ensure thorough blending.” The container was then put into a vacuum
oven at 250°F (121°C) for 3 hours to dry the blend. Next, the container with the dried
blend was placed on a hot plate (Model 700-5011, available from Barnant Company,

25 Barrington, IL), set on “Low” to give a temp betWeen about 200 and 225°F (93 and
107°C) and put under a nitrogen purge. MDI (4,4’-diphenylmethane diisocyanate), 15.8
pbw, in flaked form, was then added and stirred using an air motor equipped with a
stainless steel propeller blade. Finally, 0.4 pbw SILQUEST® A-189 Silane (gamma-
mercaptopropyltrimethoxy silane, available from OSI Specialties, a division of Crompton

30 Corporation, Greenwich, CT) was added into the mixture. The mixture was stirred for
about 30 seconds and then placed in a vacuum oven at 250°F (121°C) for between 2 and 3

minutes. The degassed mixture was poured into a 0.1 gallon (0.38 liter) aluminum
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hydr oxyl at ed a& i ‘yi ' H‘H%er]@@cF%aé'i“E AfRbICRIPFARF WRSFGEg AP UEheni cal

Corpany, Akr opgoeild a e3B! (8 2@ anki hli)0°@) XhAHhE afiR3ive ek hirSd ridid hs&swp{;&g@n
tongue depressor to ensure thorough blending. The container was then put

into a vacuumbwvw;O@tceme((ml @)xomtml ®atingthickness df@zOQ%ecmbélﬁdm)l\lext t he

container. with ried nd was aced .agn 700- 5011,
avai | abﬁé f r offf %awﬁih f&?ﬁ%ﬁﬁﬁslveﬁecﬁgﬂ inﬁtﬁf‘%d'? ?ﬁle rfcessgfét 3R t’2”[‘8 Tlf d give a
tenp between abdid iR@0adneslv2@burd{o? thicknekss oi&?@oammpws (@8 ovr thetrid@gen
purge. NDT (4, 4'-diphenyl net hane dii socyanat l pbw, in flaked form
was t hen addeEFP&’ﬁH”%'thFF?"éﬁefus’? AGVACh (I Hibtthie @&ﬁia Eﬂeﬂkﬁdt Hatdic.s#%4 nl ess

steel propell gryhkaditn Fnf@bdtiietuld) foiPRopyrde Grlftective ):OV%I' EBYninADgdama-
release coating on one side (1-2BOPPLA-164Z, available from LOPAREX, Willowbrook,
20 IL) was laminated to the exposed adhesive precursor surface using a nip roller. The
resulting microstructured liner having a room temperature tacky, moisture curable
adhesive precursor coated thereon and protected with a cover film was stored in a moisture

impermeable package until further use.

This coated adhesive precursor article was evaluated by first removing the
25 protective cover liner, then placing the adhesive precursor article onto a nylon washer
having an outside diameter of 0.56 inches (1.4 centimeter (cm)) and an inside diameter of
0.26 inches (0.66 ¢m) such that the precursor surface contacted the washer and then
rubbing down by hand to ensure intimate contact. The microstructured liner was then
removed from the washer by pulling back at an approximate angle of about 75 degrees.
30 Visual inspection of a photograph taken by Charged Couple Device (CCD) camera at a

magnification of about 20X revealed there was transfer of the curable adhesive precursor
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precursor _article onto a nyl.on sher, havi ut si de di aneter of 0.56
P hches: (1SRt atpuim SeriTame Fharil P el of

Comparative Example 1

20 Example 2 was repeated with the following modification. The microstructured liner was
replaced with a coextruded flat film blend of polypropylene and polyethylene having a
thickness of 0.003 inches (76 pm) and a having a silicone release coating on one side (1-
3PPPEC-4000EX, available from LOPAREX, Willowbrook, 1L) and stops were used to

control the coater gap to give a coating thickness of about 3 mil (76pm) of adhesive

25 precursor between the release liners. The results are shown in Table 1 below.
Tabi‘e 1
Congitioning Time Overlap Shear Strength {(psi)
(hours) {MegaPascals)
Example 2 Comparative Example 1
0 120 42

e
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Table 1 Conditioning Tinme Overlap Shear Strength (psi) (hours)
(MegaPascal s) Exanple 2 Conparative Exanple | 0 120 42 32 2 QG 20006 WO
03/102102 PCT/ US03/ 14592 (0.83) (0.29) 1 140.7 45 (0.97) (0. 31) 6 332.8
100.2 WO B0P2108. 69) 24 309.7 218.7 (2.14) (1. 51) 48 3MCT/BEB/UF216) (2.54)
72 378.5 374 (2.61) (2.58) The results in Table 1 show that a | ayer of
noi st ure currng adhesrve precursor provided in a pattern having

; pleX pnd Comparatiredixamplef? bui | dup of bond strength than does a
| ayer of nnlsture curlng adhesrve precursor |acking such channels. 33 2 0 0
0 T 2006 WO @gsegmenied. REblcleg8sivEsaarsextlens of asryhmdolﬁmnwudapmxye Exanpl e 2_A
segnent e v r f a ner and epoxy
romomer e sfhs S5 GRS B SEHERAT R Lot 35lek o mBRapRe o
nmonomner i onateﬁaetlsaasnt@bsmm-nitmcﬁrrenmlmreomdnum:tmmgdwihllmm Btnﬁt/lmél’spbdlf'ﬁhlll)ng with W

i gh M 828 (a li di gI yci dyl et her
of b%spwﬁgl C}légq)]ﬁﬂj %&F?%‘gg E?BFW etE%fog-glfPlf‘eé‘ﬁ &F¥ H%[HE]@ Pfbduct s, .
Houst on, R@ﬁluﬂﬂdPé’ri&m%démﬁbcEmMstbaoﬂXﬁrﬁ@19(5|p|bﬁlf ERONMy @y (o Blifner of

bi sphenol resin, available from Resol ution Performance Products, Houston,

TX) were da&lufééy ethen ophiephgaalidoresigl ayadablefron ResadwtionReeformanat Bigguctn00
revol uti of§uston, TX) were added to a one gallon glass jar and stirred at about 1000 revolutions

per minute (rpm) while heating on a hot plate to 194°F (90°C) to dissolve the solid epoxy
10 resin. The epoxy mixture was then removed from the hot plate and allowed to cool to
about 158°F (70°C). Next, a combination of 193.1 pbw isooctyi acrylate (IOA), 576.5
pbw 2-phenoxy ethyl acrylate (2-POEA; availible from CPS Chemicals, Old Bridge, NJ),
650.0 pbw isobornylacrylate (IBA, available frorin San Esters Corporation, New York,
NY), and 4.3 pbw KB-1 (2,2-Dimethoxy-2-phenyiacetophenone, available from Sartomer
15 Company, Exton, PA) was added to the epoxy mixture with stirring. Stirring was
continued until the temperature reached about 86°F (30°C) at which point 509.8 pbw
ANCAMINE™ 2337 (a modified aliphatic amine, available from Air Products,
Allentown, PA) was added and stirred for about 45 minutes to give a uniform appearing
dispersion. To this was added 99.4 pbw AEROSIL™ R972 (a hydrophobic fumed silica,
20 available from Degussa, Hanau, Germany) with stirring for another 30 minutes. Finally,
21.3 pbw glass bubbles (GB) (3M™ Scotchlite™ K15/300 having a mean volume
diameter of 60 um, available from 3M Company, St. Paul, MN) were added with mixing
at first about 300 rpm then briefly at 700 rpm. The resulting uniform dispersion was then
degassed, followed by capping the container and putting it on a roller for several hours.
25 The adhesive precursor dispersion was then coated onto an extruded, embossed
polypropylene film having a pattern of recesses like that described in Example 1.
The adhesive precursor was coated using a notch bar-over-bed coater. The bar was set
to lightly contact the film backing and was unclamped. The liner with precursor dispersion
coated thereon was passed through a chamber having a length of between 50 and 60 feet (15.2
30 and 18.3 meters) at a speed of about 10 feet/minute (3.0 meters/minute) wherein it was
exposed to UV (blacklight) irradiation under a niirogen purge to provide a total measured

energy dosage of 300 milliJoules/centimeter’ (National Institute of Standards and Technology
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to provide a total neasured EHBPEY dosage df SOTPAEMGEIBA%s/ centi net er
(National Institute |of St andardjland Technoljogy 34 2 0,0 0 T 20&6 WO

03/ 102102 PCT/ US03/ 14592 (NIST) units). A nom nal coating thickness of]j ust
over 0.002 inches (51 m), incl{tithg the matlerial in®fRe recesses, was

obtai ned. A very thin Tayer of adhesive precursor was present over the

ri dges separating the recesses. Conparative ExarEoI e 2, having a continuous
adhesi ve precur sorlt wauebsayedihet fos Example dkeidy habrdhgpivrarepwbioh Made WESaE510 ),
was provi ded Sl @hmhgﬁubsﬁa{a%e trafifdred SHoROinE nflwhue(met Fea ofife &Re sl

liner. The resulting adhesive precursor coatings were room
' not make intimate contact still retained the coated adhesive precursor. The results in Table 2

15 demonstrate that a segmented curable adhesive precursor coating may be provided which
exhibits an overlap shear strength comparable to that obtained with a continuous adhesive

precursor film of the same formulation.

i Example 4

A 0.004 inch (200 um) thick sheet of 3M™ Scotch-Weld™ Structural Adhesive
20 Film AF 191 {a thermosetting, modified epoxy resin adhesive film, available from 3M
Company, St. Paul, MN) was placed onto the embossed side of a liner like that described
in Example 1, which was resting on the bed of a heated notch bar-over-bed coating station,
and allowed to sofien. The bed temperature was preheated to a setpoint of 194°F (90°C)
and the bar temperature to a setpoint of 248°F (120°C). The liner with curable adhesive
25 precursor thereon was then pulled through the coater at a speed of about 1 foot/minute (0.3

meters/minute) with the notch bar pressed firmly, by hand, onto the embossed surface of
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tenperature. A protective siliconized filmcover liner was placed over the
exposed adhesive precursor surface of t‘he enbossed carrier Ii?grﬂgﬁﬂﬁse
were both eval uated as described in "Overlap Shear - Method B above. The-
resul t sSWA&/WAWEN in Table 2 below. 10 Table 2 Overlap BREESIFMF®ngt h (psi)
(MegaPascal s) Exanple 3 Conparative Exanple 2 691 S00 (4,75) (5.50) It *
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served as Rhg%@&aﬁgh}e!&s&%e%on'\bﬁqaﬁacedr@g% g%@ﬁﬁ%& R34 Wfin flecursor 5

coat ed enbos er was stored'at a for one week. After
remolsi ng preaursaplirotatdct weh degdass hidrared ina S8XFiI(0T0°C) ovdndoatihesi Vésual
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with a few small voids. It is anticipated that alternative methods of application would

provide void free bonds. Pushing sideways on the aluminum stub could not remove it from

the glass without breakage of the glass.

20 Example 5
A segmented, curable UV-activatable adhesive precursor was provided as follows.

To a glass jar were added 30.4 pbw EPON™ 828 (a liquid epoxy resin having an epoxy
equivalent weight of between about 185 and about 192, available from Resolution
Performance Products, Houston, TX) and 8.8 ppw VORANOL™ 230-238 (a liquid polyol
25 adduct of glycol and propylene oxide having a number average molecular weight of about
700 and a hydroxyl equivalent weight of about 38, available from Dow Chemical
Company, Midland, MI). These were mixed in a glass jar at a temperature of about 90°C
to provide a uniform solution. To a Brabender Plasticorder ™ mixer (Modet No. PL2000,
available from C.W. Brabender Instruments, Inc., South Hackensack, NJ) were added 30.9
30 pbw EPON™ 1001F epoxy resin having an epoxy equivalent weight of between about 525
and about 550, available from Resolution Performance Products, Houston, TX) and 28.9

'y
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warmed to 104F (40C) to becone tacky. A 0.50 inch (1.27 cn) dianeter,
flat-topped alum num stub (an SEM speci nen nount, Canbridge style,
avail able as Catalog No. 16111 from Ted Pella, Inc., Redding,? (NI b

pressed usi g@ fspdi@r essure onto the 10 adhesive precursor-ceapgdes{ded of
enbossed liner for a few seconds and renoved. Visual (unaided eye)

i nspection showed discrete segments of adhesive precursor material on the
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VORANOLTM 2305238, x (18 wals I4tt uQ@fcﬁ‘%ou??nﬁ:‘ijch&tu out °@f$<ghro@lag aﬁ’ﬁcﬁ@}{ L§as, oxi de

havi ng a nunber average nol ecular wer ght dr oxyl
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M dl and, M). .These we i S | t t erature of about 90C
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No. PL2000, availabbe fﬂ@ﬁ?n@rﬁébnﬁi’falbeﬂlﬁf@fmabré&ful‘dbl&ﬁﬂhéswdﬁﬂ&ursoﬁ@&ﬂﬂ]&ced
Hackensack, %’%‘ V}%ée ad d 30,930 g EJDO\Ig?M 100l F epoxy .resin havin

epoxy equi val gfet Pﬁﬁfsc pidp af aubas likphat deswhed inEramplit. vaieh wagyesting p efrom
Resol uti on PepdiQiiiamRssd E’ét@r@iyﬁto%er-llfga%ﬁ stalidh. @ﬁ%e%ffergperﬁ@re%vag thQataa 8306 WO
03/ 102102 PCT/ US03114592 bw LEVAPRENTM 700HV (an et hyl ene/vin acetate

(herei nal%t er sedfadntiofd74°6 (§E'C) vty bafd@pﬂﬂr%lmrto ééﬁipfai‘ltmfﬁ@flc’m%ﬁﬁgv@n@ﬁhe vi nyl
avai Lol o1 r ofeetid cOpp At SRS bl i e B TR B0 o RIS .
t enper at ur e opuidGrunghi the hnmmgwsmeﬁof(a&bmmfomnmumw BgeterFménuind atithdhendtgkqui d
mxture of EP%}IYpresse%Bﬁrmly, bygé):ﬁ ont %ezgmqfogs%g sr\ll\rk?asce%P t%g Ii%grl.” gn{orlltgr? ac}hggve
precursor material filled the recesses of the liner with little or no precursor over the ridges
20 between recesses. A second sheet of the embossed liner was placed with its embossed surface
in contact with the exposed adhesive precursor. This served as a protective cover liner. The
protected adhesive precursor-coated embossed liner was stored in a lightproof box until tested.
After removing the protective cover liner, an aluminum stub, like that used in
Example 4, was pressed by hand onto the adhesive precursor-coated sided of embossed
25 liner for a few seconds and removed. Visual (unaided eye) inspection showed discrete
segments of curable adhesive precursor material on the stub where it had made contact
with the coated embossed liner, while those areas of the coated liner that did not contact
the stub retained adhesive precursor therein. The precursor material on the stub was
exposed to UV light using a desk Jamp (Dayton 2V346E), which contained two18 inch (46
30 cm) long UV lamps (General Electric F15T8 BL) for about 2 minutes at a distance of
about 2 inches (5 cm). The stub witks irradiated adhesive precursor thereon was placed

onto a glass microscope slide with the precursor in contact with the glass and cured in a
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Brabender Pl asticorder m xer, and bl endi ng was conti nued at 90C until a
honbgeneous m xture was obtained (about 10 mi nutes). Finally, ﬁﬁb
UVOXTM UVI 6974 (a triarylsul foniumconplex salt, avail abl eru’M 19

Car bi de, WO&aMM92 CT) was added and m xi ng was contl nue@CTArS0¥ 482 5 nore
m nutes at 90C to provide a nolten adhesive 10 precursor conposition. This ™
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cover liner, an alum num npl e 4, was pressed by

hand ont obt"‘}‘i‘@e‘h%hﬁ’é‘sigkﬁeanﬂla%lﬁrlg%lay"éﬁhlleé@ms]ﬁ?f@l!’“@‘ﬁ P%’ﬁ%@é&“@d’ rodsts|  ner fora few
seconds ag_g) cﬁ% 3yht§96}4Af(W@ﬁﬁilPej}f%)(a @rgrﬁ%d ﬁ@@@?&ghﬂh ofete

segnent s esive precursor nateria re it had
made cont acmbenaveragd ihelecdatvedghe oblssea aboutd 0,000and shobhidg®@oaneas of the

ted | t hat .di.d not t.. th dh
Cherein | Mokl ahub Ui aEPT RS I B BN BT R Rt *osi ng a
deskiq anp sCtPa:yctm B3 4.8 Bis(saloy Il prépahetth ihWoPBifichGdh df4 cPaxEkink ong LV

| amps (CGeneral Electric F15T8 BL) for_ about 2 mnutes at a distance of
about 2 i MEHEYTIEEOY 3y Statef in %Or%dmgtawhcmnéariwéab%rd}%"éﬁ&é3 pFeEse™8Br t her eon

was pl ace@leatw%%gocg#naaﬁ%vm GEORERNEL ﬁd'rﬁﬁed/\fowmt.mﬁe RIR6Y Pt hflmCoONt act with
the glass and cured in a 03/ 102102 PCT/ US03/ 14592 _

338F ( 170@9"1;1%9@#1"6 o alsthﬁM'erMM lﬁmgﬁéﬁlﬁbﬁksll’l@mb@dt% S&dhékisve pr ecur sor
anti ci pat dpcernd¥ et A B PR RIROLReA belboll e SRR At o ' 11 ce
bond30 Puahowgt ts chcﬁ\mgif’c and 0.5 pbw cobalt (I1) imidazolate (which may be prepared as
described in Example 3 of U.S Patent No. 3,792,016) was added with mixing as described
above to provide a uniform dispersion of a curable fluxing agent-containing adhesive
precursor.
This dispersion was used to coat an embossed liner like that described in Example
25 1 (for Example 6) and a flat (unembossed) 0.002 inch (51 pm) thick polyester film liner
treated with silicone release on one side (Silicone-treated PET 7200, available from
LOPAREX, Willowbrook, IL) (for Comparative Example 3) using a heated notch bar-
over-bed coating station with the bar and bed tem'peratures set at approximately 85°C.
The resulting coated liners had an adhesive coating thickness of about 0.002 inches (51

30 um). In the case of the embossed liner a very thin layer of adhesive precursor connecting

the segments of precursor in the recesses. In the case of the flat liner, a continuous film of
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on the al um num stub could not renmove it fromthe glass w thout breakage of
the glass. 5 Exanple 6 and Conparative Exanple 3 A curable adhe e[
precursor containing a fluxing agent was provided in segnent ecﬁ]f%[‘r md08s
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a heated not cff tb%laiumwasm@t%sé@mW@%ftnatThSﬁesmtweﬁwnuarT ablad below-

tenperatures set at approxi mately 85C. The resulting coated liners had an
adhesi ve coatﬁm&tﬁﬂkg’ésm.ﬁi about 0.002 inches (51 30 M. In the case of
the enbogsed | i nercdnyeiike bRk aNels i BARESE YenPREGHINAN GARRRGLI ng  the

segnents of precursor iIn cesses e case i her,
conti nuous fi Hescwtfed FESCEMBrraNe Eaars pMOD, OBH th@i(ﬂ@)?viﬁg}ﬁbdjﬁwvomma%ldd‘ﬁe?s’mve

precursor Was(aval a%ﬁenf?om 31\/p§t ﬁ%%ﬂs Hi%tcﬁrrag@ladl\‘{vassvesp%ckfsorslA guhrgl;lg tacky to

the touch.
adhesive precursor thickness of about 3 mil (76um) was obtained. The curable adhesive

precursor article was evaluated after various bond times as described in “Overlap Shear —

20 Method A” above, with the fdliowing modifications. The aluminum substrates were
warmed in an oven set to 160°F (71°C) and the bonds were made using hand pressure
within 5 minutes of removal of the aluminum substrates from the oven. The results are
shown in Tabie 3 below.

Example §

25 Example 8 was made using the same methods and materials as described in
Example 2 with the following modification. The coater was set to give a coating thickness
of 0.013 inches (0.33 mm). A nominal coating thickness of 0.013 inches (330 um),
including the curable adhesive precuréor material in the recesses, was obtained. This
resulted in a precursor thickness of about 0.011 inches (279 um) over the ridges separating

30 the recesses. The curable adhesive precursor article was evaluated after various bond
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Exanpl e 7 Exanple 7 was made using the sanme nethods and materials as

described for 5 Exanple 2, with the follow ng nodification.
(avail able from3M St.
pr ecur s¥O 03A0AWE nal
t he curabl e adhesi ve precursor
resulted in a precursor thickness of about 0.001 inches (25.4 m over

Paul ,
coating thickness of
in the recesses,

mat eri al

Jet)- Vet dI0Ws- 230

MN) was used as the curabl e adhesive
0. 003 i nches PGBHUM3/14592Cc| udi ng
was obtai ned. This

t he -

ridges sepmepdsidagribb@intevedgeShearNBle@O@RE dbSlel TRE RosAINBS NG/ nRA GERIE SOT
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substrat es fr drATIELYGERaMAAE Wag S13de ysingrthe stmpincthedsrad mategialses ow.
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mater|

above,

ove,

S as

& d a?telp \Fa?lc
Was O

A cur

a.°r5‘8&"“°1‘ﬁs deé r‘bﬂ&
was eval uAt’eﬁbv@f Tt regeltsiaglshoRandTibln®Belas. descri bed in "Overl ap Shear
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r enoval

ol
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esi v

FAaR
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of the al um num

derisig | zesame
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fol | owi ngtorﬁb‘dfi # Gogting birknekeof MA@13dndtes (BT m(naxv'ﬁild @ipdbde ddhesivedvpculior Paul |
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é%iﬁ{r sor article
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The al um num substrates
were warnmed in an oven set to 160FTamE3C) and t he bonds were nade using

hand pressure wthin 5 mnutes of renoval of the alum num substrates from
t he oven ts are shown i w. Exanplé 825 Exanple 8
was made Eﬁ%gﬂf'ﬁﬁe same met hods %‘ﬁgapﬂfargf%g@ descri bed in Exanmpl e 2
with the|f wng podi fication. TheMredpmslslnas set to give g coating
t hi ckness of 0.013Tnches (u 33 M. Aomnal_coating thitkness of 0.013
inches (B30 m), inlcl EemBl 7t ‘?é'ﬂpa‘l?f'@ gdhE¥mpl Spr ecﬂg“ﬁ’aw"ﬁat erial in the
recesses| was obtaiped. This g iln a precursor**#Mf'tkndss of about
0.011 inches (279 m) over thel ridges separating 30/the recesges. The curable
adhesi velprecursor article was evaluated after_varlous. bond (39 2 0 0C1 2006
WO 03/102102 RBCT/ US03/ 14p92 t| meswas described in | Ovenhap Shear - Method A"
I 3
above. The results lare shown iin Table 3 be!of)[}éls) (0. 096)
1 249 194 13.0 15.7
(1.72) (1.34) (0.090) 0.11)
4 230 568 17.7 18.7
(1.59) (3.92) (0.12) (0.13)
6 316 418 20.7 21.7
(2.18) {2.88) (0.14) (0.15)
24 759 591 109 73.0
(5.23) (4.07) (0.75) (0.50)
10 N.D. = not determined
The results in Table 3 show that, after 24 hours, a layer of moisture curing
adhesive precursor provided with microchannels has developed a greater overlap shear
strength than a layer of moisture curing adhesive precursor lacking such channels.
The present invention should not be considered limited to the particular examples
15 described above, but rather should be understood to cover all aspects of the invention as

fairly set out in the attached claims. Various modifications, equivalent processes, as well
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Conparati ve Exanple 5 Conparative Exanple 5 was nmade using the sane nethods
and materials as 5 described for Conparative Exanple | with the follow ng
nodi fication. The coater was set to give a coating thickness Zdf 00T 2088

i nches (0. 3% 0Wi02108e curabl e adhesive precursor article wapepyRHak

after various bond tines as described in "Overlap Shear - thho A" %ﬂove
The results are shown in Table 3 below. Table 3 Conditioning Overl ap Shear

Strength (psi Ti me scal anple S
Conmpar ati ve foélsg.mﬁgué tP&MECCA 3 Wrﬁenﬁ%ben%%%y %ﬁaw%?@ef@gke r(eﬁ 96) 1
(249 1)94( 13. O)a'b'ﬁai%nl(tﬂliﬂcgé of{skil Bidk )xhe( &t tﬁgﬂ&clﬂhéﬂr):senflm?&ﬁm’ﬁ@&élﬂeztea)u@?’l l%v1e§~l. 59)
3.92 0.12 0.13) 6 31 418 20.7 18 2.88), (0.14) (0.15 24
759 591 109 7% ¢ WS‘W?’PG% #"afﬁ) Ms’h%?ﬁwcs%fﬂepféomoﬁeq rev3Y PABEBIRRHI ned The
results in Tallgende 8NOWshhdtled c@tfeh@ke.24 hours, a layer of noisture curing
adhesi ve pr ecur sor provided with mecr ochannel s has devel oped a greater
overlap shear strength than a | ayer of noisture curing adhesive precursor

| acki ng such channels. The present invention should not be considered
limted to the particul ar exanples 15 described above, but rather should be
understood to cover all aspects of the invention as fairly set out in the
attached clains. Various nodifications, equivalent processes, as well 40 2
0 OCT 2006 WD 03/102102 PCT/ US03/ 14592 as nunerous structures to which the
present invention nay be applicable will be readily
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apparent to those of skill in the art to which the present invention is
directed upon review of the instant specification. Method (or?prg¢ess)

st eps d%éggatéw%@gui re any particular sequence unless specified otherw se. 41
2 0 OCT 03/ 102102 PCT/ US03/ 14592 What is O ai meBCTASOH45®Y curabl e
transfer tape conprising: a) a carrier having two oppositely parallel
surfaces wherein at |east one of said 5 surfaces conprises a series of
recesses WhetisiGiimeghig: b) a curabl e adhesive precursor in said recesses to
provi de segnents of said curable adhesive precursor in said recesses. 2. A
curable transfer tape of claim1l, wherein said curable adhesive precursor--
does not l.18nexhbbimkngeragmuwompsensi ti ve adhesi ve characteristics after
curing. 3. Acyra t ; i rein i d curabl e adhesive
precursor pre erte)"J‘n frgr?ljg/\ﬁ Fé Wé’r%i’gil%iya&d gﬁ%g%ug%?e\egh“ﬁﬁreénoﬁtﬁ %aé{jor\ﬁ/iotf Y he

adhesi ve precur sorsusfaces hatipidaea sathebicvastiecsin,zald transfers to the
substrate as said subaﬂlrad%e.is moved, away fromthe . 15 taﬁe. 4. A-curable .
transfer tape Bf ¢l 4FRAdPGHE RIPHIOLIFAIEESE L RIRYiAG seemens of sidr al f1 ow of
the curabl e adhesduvdidHdResiVeSRECuHRERI saRiiFBdegat, conditions. 20 5. A curable
transfer tape of claim1l, wherein said curable adhesive precursor conprises
a heat or actinic radiation curable adhesive precursor. 6. A curable
transfer $apeufibleGlaAbi? @pe WREHRINwAALH sHi2hraBl aBfdshpfec 1%91' @l pap curabl e
adhesi ve precursor conprises an epoxide containing curable material. 25 7. A
cur afl e tr asshibit presgyee-ssnsibyeddiiegye chiactetistics aftef cheeg. or actinic radi ation
curabl e adhesive precursor is curable upon exposure to actinic radiation in
the ultraviolet or visible range of the el ectronagnetic spectrum 30 8. A
cur abl e t B.aAshmblettapdentpecdfziam 1, whireineshid carabld adhesablpeecaxdbresi ve precur sor
conprises a | ffusible agent .curable adhesive precursor. 42 2 0 O T 2006
9. A curabl é’r%?rg?{'saﬁwdqeéeﬁgo %FUbéﬁ%tFI'ﬂ@,"g\ﬁﬁéﬁbﬁ A ad0gsIY° BTeFYS Bt dent cur abl e
adhesi ve  adhesive precursor transfers to the substrate as said substrate is moved away from the

15 tape.

4. A-curable transfer tape of claim 1, wherein said recesses inhibit the laterat flow of the

curable adhesive precursor under ambient conditions.

20 5. A curable transfer tape of claim 1, wherein said curable adhesive precursor comprises

a heat or actinic radiation curable adhesive precursor.

6. A curable transfer tape of claim 35, wherein said heat or actinic radiation curable

adhesive precursor comprises an epoxide containing curable material.

25
7. A curable transfer tape of claim 5, wherein said heat or actinic radiation curable
adhesive precursor is curable upon exposure to actinic radiation in the ultraviolet or
visible range of the electromagnetic spectrum.
30 8. A curable transfer tape of claim 1, wherein said curable adhesive precursor comprises a

diffusible agent curable adhesive precursor.
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precursor conprises a polyurethane prepolynmer. 10. A curable transfer tape
of claim8, wherein said diffusible agent curable adhesive precursor is a
graft pol yurethane prepolynmer. 11. A curable transfer tape of d LO&h 806
wherein said diffusible agent curable adhesive precursor is a silane
cont ai ni ng curabl e adhesive precursor. 12. A curable transfer tape of claim
11, wherein said silane containing curable adhesive precursor is at |east
partially termnated with silane. 13. A curable transfer tape of claimS8,
wherei n s&i d dikbnableldassfagartof claina B veheaadin exdd di€fusiple agent swrable sdhesivabl e upon
exposure to a diffusible.agent sqhected romthe group consisting of water,
wat er vapor, et RSIOREOaRIsERT PUYHIERES PEPORBIfhi nations t hereof. 14. A curabl e
transfer tape of claim 13, wherein said diffusible agent curabl e adhesive
precursor_1s curable upan expasure_to water yapar. 15. A curable transfer

t ape of cf%in1 cu @P@F “§QWdSFEH%§é%@”?%ﬁ?%%ﬁgﬂh@aﬂﬂﬁ?ﬁ?@e6 eSVei f f usi bl e
curing agent a@f&m@rgngggﬁﬁﬁl athshelpdRlymkp- A curable transfer tape of claim
15, wherein said recesses Inhibit the ingress of water vapor at the edges
of said tape. 17. A curable transfer tape of claim8, wherein the diffusible
agent curgpl € RARG@Elk Yiansr 18 Wr RIm BUNHRES satPIRLIBIE Sgdht LAYAE adifesigONt | NUOUS

di ffusi bl e agent curabl e adhesive precursor connecglng the diffusible agent
cur abl e adhesi Rrecusios isuirsilaie copiginang airablegidhorivepregbrser. t r ansfer tape of claim
17, wherein the height of the diffusible agent curable adhesive precursor
segnents above the | ayer of continuous diffusible agent curable adhesive
precur sor 12.s ah chreblstradsferdapsent clainh &1, tvdieeefin fafdi stlkmeestapfing dvenbéarrtdhesivel ayer of
432 000T2 Qgrsoygag)fe/a%%&ig@hggi/ng§ 1tlJr€'lg:§g di ffusi bl e agent curable
adhesi ve precursor, I ncluding € curabl e adhesi ve precursor segnments. 19.
A curable transfer tape of claim11l, wherein the curabl e adhesive precursor

further conmprises.a filler.. 20. JA curable.transfer ta of claim 19
wher ot n sB-d_f ReHERE LG B el S ouT R pfen: bRs oSl Bl Tbeads
or bubbl es, poprydimior & cambdliupor eXpoblt R diffisislo sfnn@ldcrd Srobbe gop 10 21. A
curable transfer tape _of claiml1, erein the curable agheslve pr ecur sor
furt her c Or’rpr?ogé'%t' a@@f,i%eraapqri tE yéeé‘l'e oxide, ammonia or combinations thereof.

14. A curable transfer tape of claim 13, wherein said diffusible agent curable adhesive

precursor is curable upon exposure to water vapor.

15. A curable transfer tape of claim 8, wherein said recesses inhibit the ingress of a diffusible

curing agent at the edges of said tape.

16. A curable transfer tape of claim 13, wherein said recesses inhibit the ingress of water

vapor at the edges of said tape.

17. A curable transfer tape of claim 8, wherein the diffusible agent curable adhesive
precursor further comprises a layer of continuous diffusible agent curable adhesive

precursor connecting the diffusible agent curable adhesive precursor segments.
18. A curable transfer tape of claim 17, wherein the height of the diffusible agent curable

adhesive precursor segments above the layer of continuous diffusible agent curable

adhesive precursor is at least 1 percent the total thickness of the entire layer of
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22. A curable transfer tape of claim1l, wherein the curable adhesive
precursor further conprises a fluxing agent. 15 23. A curable i@ Bif&g t ape
of claim 22, wherein said fluxing agent is a chelating fluxing g dlbog "~ A
cur abl eMQ @9ER2 t ape of claim 23, wherein said fluxi ng BGgEHS03/19592

2,2'-[1, 4-phenyl ene- 20 bis(nitril omethylidyne)]bisphenol, -
2,2"'-[1, 3-phenyl ene- bis(nitrilonethylidyne)]bisphenol, 2,2'-[1, 2-phenyl ene-
bi s(ni tril| oxddfulaiplel agymte)tablesydhesine] precBrs@r, irfclulling thepeusgddenfthesive precursor
bis(nitriloneth !idyne)]bisphenol,

2,2 -[1, 2- et‘“‘r{ig}%-sbi s(nitrilonethylidyne)]bisphenol,
2,2'-[1, 2-propane-bis(nitril onmethylidyne)]-bisphenol, 2,2'-[1,2 25

cycl ohexyl bi s(nitril onethylidyne)]bi sphenol, 2-[](2- ,
hydr oxyphb%yﬁ\ys"ﬁlv‘ﬁa]iwg%ﬁ%ﬂ‘%]osﬁé%?‘a, wherei Biskraaicighisive mescuser fusher A curabl e
transfer tapgneisesh &ligp 1, wherein the nunber of recesses per surface unit of
the carrier web is from1 to 1,000,000 recesses/cnz (6.4 to 6,400, 000
recesses/in=). 30 26. A curable transfer tape of claiml, wherein the

recesses e, fr Yol . oy . jheh) deep.
11 2 0 oo IR OB E s Skt bR AR bohftisds R Baféileal ) CECP.
claim 1, whénidiles, mbel beedesdubblas, @olymesebaidserisibbleslor emubindimusthareodval
circular, rectangular, irregular, or polygonal cross-sectional shape,
wherein the cross-section is taken parallel to the surfaces of said carrier.

5 280 A cor.abbgrabie sasd@rageageladh | ohiemaid thewhabRiadhdsive pedgnisacaghaf said
recesses are coated wth a release coating. 29. A curable transfer tape of
claiml mheF@FW“?%@”FP%H@F@Fmﬁépe further conprises a cover 10 sheet over
sai d recesses, said cover sheet being rel easable and renovable fromthe tape
to expose said curabl e adhesive precursor. 30. A nethod for inhibiting the
pr enat ur e2& uh pyrgble fragsiesitinepdiclsine Layherin thgcutsbls adimivs iptesurspr fsghars or

conprising ¢ b Bgif gst one surface of the curable adhesive precursor
15 with at |§§@?ﬁ%%e gué?é@e of a carrier web having two essentially

opposi tely parall el
23. A curable transfer tape of claim 22, wherein said fluxing agent is a chelating fluxing

agent.

24. A curable transfer tape of claim 23, wherein said fluxing agent is 2,2’-[1,4-phenylene-
20 bis(nitrilomethylidyne)]bisphenol, 2,2’-[1,3-phenylene-
bis(nitrilomethylidyne)]bisphenol, 2,2°-[1,2-phenylene-
bis(nitrilomethylidyne)]bisphenol, 2,2°-{1,3-propane-
bis(nitrilomethylidyne)]bisphenol, 2,2’-[1,2-ethane-bis(nitrilomethylidyne)}bisphenol,
2,2'-[1,2-propane-bis(nitritomethylidyne)}-bisphenol, 2,2'-[1,2-
25 cyclohexylbis(nitritomethylidyne)]bisphenol, 2-[[(2-

hydroxyphenyl)iminoJmethyl}phenol, or combinations thereof.

25. A curable transfer tape of claim 1, wherein the number of recesses per surface unit of
the carrier web is from 1 to 1,000,000 recesses/cm? (6.4 to 6,400,000 recesses/in?),
30
26. A curable transfer tape of claim 1, wherein the recesses are from 2 micrometers

(0.00008 inch) to 3 mm (0.127 inch) deep.
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surfaces wherein at | east one said surface conprises a series of recesses
therein and can be renoved from said curabl e adhesive precurzmr T%é A

met hod for increasing the cure rate of a diffusible agent cur I%:a WEsive
precursor 9@® @ppkiced to a substrate conprising the steps of pcapsappky ng a
curabl e transfer tape of claim8 to said substrate by contacting said

cur abl e adhesive precursor layer with said substrate and renoving said film
b) optionally, contacting a second substrate with said curabl e adhesive

precursor layer; and 25 c) curing said curable adhesive precursor. 45
7. A curable transfer tape of claim 1, wherein the recesses are three-dimensional and

have an oval, circular, rectangular, irregular, or polygonal cross-sectional shape,

wherein the cross-section is taken parallel to the surfaces of said carrier.

28. A curable transfer tape of clam 1, wherein the surfaces of said recesses are coated

with a release coating.

29. A curable transfer tape of claim 1 wherein the transfer tape further comprises a cover
10 sheet over said recesses, said cover sheet being releasable and removable from the tape

to expose said curable adhesive precursor.

30. A method for inhibiting the premature curing of a diffusible agent curable adhesive
precursor comprising contacting at least one surface of the curable adhesive precursor
15 with at least one surface of a carrier web having two essentially oppositely parallel
surfaces wherein at least one said surface comprises a series of recesses therein and

can be removed from said curable adhesive precursor.

31. A method for increasing the cure rate of a diffusible agent curable adhesive precursor
20 applied to a substrate comprising the steps of:
a) applying a curable transfer tape of claim 8 to said substrate by contacting said
curable adhesive precursor layer with said substrate and removing said film;
b) optionally, contacting a second substrate with said curable adhesive precursor
layer; and

25 ¢) curing said curable adhesive precursor.
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