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Figuee 1

(57) Abstract: The present invention is a com-
position comprising: a) one or more isocyanate
functional prepolymers, optionally containing
free acrylate groups; b) one or more compounds
containing a cycloaliphatic tertiary amine; c) one
or more compounds containing a peroxide group;
d) one or more acrylate containing components;
wherein component b) and ¢) are kept separate

f‘\ until cure is desired. The system can be used in

the form of a two part adhesive or in the form of'a
one part adhesive and an activator adapted to be
applied to the surface of one or more of the sub-
strates to which the adhesive is to be bonded.
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DUAL CURE ADHESIVE USEFUL FOR BOKNDING TO GLASS

CLADM OF PRIORITY
ity This apphication clatms priority from provisional apphoation sertal ranuber
H1AM81,885 filed May 3, 2011 weovporated heredn by referance in 1t suiraty,

FINLIOF THE INVENTION
8 The precent invention relates gensvally to @ system fir bonding two subststes
together comprising one s more socyanste funetional prepolyiess wnd one or move of serylic
(g acrylate and medworyhde containing compounds, oligomers v prepolvinsrs and a oure
aoceleration yystein, The present invantion glso comprizes a rovthod of nsing such sydison for
bonding substraies fogether

BACKGROUND GF THE INVENTIN

[aa3] Compositions baviog. iSocyamtte fonctiosd  componsnly are utilized 1o bond
substrdes together, such ax, glass, ofter tn the form of windows, B0 structes. I auntomotive

assembly plants windews we offen bonded in with wne purt-adbesive compositions containing
ispoyanate fubctional Components. These compoeitions cure by reaction with ambient moisture.
e pard gdhestves g used because the equipment requirad fo dispense and apply them is fess
complex than the equipreent aped o apply two-pat adhesives. One part rondstarg curing
adthesives typloally ke several hours Gy cups In the assenibly phasts, vehicles are not driven for
several howrs and this is scceptable. One pant motsiure curing adheatves bnown an the st ars
disclosed wr U8, Fatewt 4,374,237 4,687.3 209 3623044 5,603,708
SRRLART L S,882,137 and 6,312,003, welovant portions incoeporated hevein
By n

ef
G1IST adhisives available from The Dow Chenveal Connpany, EFBOND™ windshield adhesivas

478635200 3,063

ereviee. Examples of copwacrelal sne part adhesives include BETASEAL™ 156730, 13623,

avasdable from Hitwe, WS ISP WEIIX™ adhesives available from Yokohama Rubber
Cornpany, and SIKAFLEX ™ adhesives available from Sika Corporation.

fad] Twinpart clumpositions cotdaibing isovyanate functional propolyvimess i ong part and
vompeands having isocyanats reactive componeais in the other part are used whess cure speed 18
imoportant, such as in the atomotive aftermarket replacement glass business, Customers dusire
that the adbestves cure guickly xo that the veldcle can be delven a8 soon as possible after
replacing the window, The advantage 18 that two-part adbesive core s much faster reaction rates
than oue pat mobstwe curing adhestves Examples of twoepant compositions  contairing.

movyanate functional peepolyiers i one pant snd compownds having lsocvanate meadtive
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commpients in the othey part are disclosed in BEP 1324282, US. Patent. 5,832,103, 6,705,539

Iy reforancs.

TR0 and 7 361,292, relevanmt parts incorporsted hiredn
1805 Adhesives gre ntilized dn 2 variety of euviroronents and the propeities raguired are
different. Adhesive systenms that allinw for aodification of propartios 1o 1t the snvironment of use
of the subatrates bonded are desired. Modification of the relative elasticity and modubus of
adhiesive is desdrable. Mamifactorors desire to hindle products as svon ay possible to entance
produstivity. In modern industrial processes, there is & nead to move parts snd to plave loads oo
adhesive sysiems as soon as possible. Adhesives which have a good green strengily shortly after
applivation are pegded. Typical one part adhesives do not provide seeh green stength propertiss.
Adhesive systiarny nead g longer open thine, the fioe from application o the adhesive o a
subateate untid the adhe can no longer adhere to & sabsrate, than two-part adbesives allow,
Open Himes § imites o 13 minutes is destved,

e Sovme processes ased 0 assemble parts wsing reactive adhestess requirs closming of
the substrate surfacs Gy rovnove Contarninanta, A primer oy activator may ke utilized w facilitate
adhesion to the sobstrates A primer or activator system may contam o Bloy forraing resin,
sodvent and one or more of an adhesion promotay, catalyst, curing agent or crossinking sgent, ses
for example DE 9924139 Ty most covvoercial applications, primers reqoire a mnioman amount
of e between apphivation of the primer and application of the adhesive to allow film build wp.
I adhesives are applicd befie the mintmum thme, the primer nay et firm & coberent film and
thers v a visk that the primer will nof bond to the substvate or the adhesive surface. Many primers
are motsture cure primers which require the prosence of molsre o foem an sdeguate il

anples of primery are ULS, Patent S 115,080, 5238993, S 466,727, 488217, and 5,793,811,
alt incorparated hersin by refirenve. Now-film forming solutions of adbesion promoters, often

valled activators, sre wsed which eay contida groups intended for renetion with the sebstrate and
the adbesive. Exanples of wipe systams dnclade LS, Patent 033,971, incorporated hevein by
refergnog. Examnples of adhesion promoters nsefol are silangs, socyanats s:.amzmling cornpods,
Gtavates and zireosates such av disclosed tn UK. Patent Peblications  2005/0126683 and
2006/01 24225, all ncorporated hergin by reference. The nse of privogrs requise process stepa to
apply the primer, provide two adifitionad siefaces dlong whick wi adhsgive systém can fal and
add process tme to manufseturing progesses. Moving pans or articles bonded togethér with
athesives or plaving a loat on the adhesive bond before the system bublds adequat srength can
result in fatlare of the adbesive systent thus resuliing in faglty parts or articles. Crvamonly awned
application. Gtded IMPROVED FROCESS FOR BONDING REACTIVE ADHESIVES TO

SUBSTRATES published as WO I0MHO30519 discloses a system, ov ki, couynising 1) a stable

T



WO 2012/151086 PCT/US2012/034870

solution or dispersion of a catalyst for the curing of a yeactive adhesive aystemy and ina ssparaty
part 3t} an wicared reactive adbesive systent whereln the catalyvet of part 1) acoclorates the cure of
thir reactive adhesive system. This sysiens tmproves the spead of Tk up of an adhesive 1o a
substrate,

Ty Fhus, what are needed are adhesive systems which exhibit good green strength, rapid
curs vates qiid the ability fo allow substrates to be bandled shortly after application of the adhesive
systen. What are adso needed are adbesive systemy whoraln the propertiss can be adisted 1o

meet the neads of a particulir sobstrate sysiem

SUMMARY OF THE INVENTION

FHER] Tho presedt ipvenfion K a cimposition compriving: @) oDg Or oK Rocyanale
funetionad propolymers; B ong o more componds comtaining # oyeloaliphatic tertary swine ¢

3

e oF o compeunds contaming a peroxide group: and &) and an aovvlsie contalving

component; sad, one o move compounds containing ong or more acrvlite groups; whergin

conprone a)and B) are kept sepacate frowm oovaporent o) estil cure in desired. Preferbly the
ACTyIRte ronlaling CcOMPORST COMPEISEs (He or Mok of one of mors Coapgaunds conlaining one
or mors vyl gronps, one oy move socyanaty functonsl propolyrosrs containing fres acrylate
groups and one of more adduets of a polyisncyanate and 2 compound contabiing one or nuwe

acrylate groaps and ongoor more activie hydrogen contatsing groups. The systens can be used in

the fomm of o two part compesition of i the form of & one part composition and an activator. The
avtivator can applied fo the sarface of one or more of the substrates (o which thi composition 15 10
be bonded. Typially the sctivator ix the ong or more compounds vontaining a oyeloaliphativ
wrtiary amine, which s preferably disposed i a solvent or dispersat therefor. Tn another
sbodiment, the mvention mmpfi_:sm: & method comprising: ) contactivg the two pans of a1
compaosition of this dnvention; H) contacting the contavted pars of the composition of the
invention with one mr bothof & fiest sebstrate andfor & second substrate; ) vontacting the first
subsinate and the second substrate with the comtscted compostiton dispased hetween the twis
subssteates; 1) allowing the compositon of the vention to cwre and bond the two substrates
together, Preferably, the two pants of the comprsition contacted in step 1) are ndixed prioy o
contgcting the composition with a substrate. In snother embodiment, the Investion i3 & ivsthad
comprisig: 4} coplaching an activator conypwisiig ope o move compounds consining 2
eyrloaliphatio lertiagy andne with a surface of one o hoth of & fust whitrate and & seconid
substrate; 1y coutacting @ composition comprising’ a) one oy mewe isocbanate functional

prepulyaers, optionally containing fres avrylate groups; ©) on or more compounds containing &
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peraside group; and d) and an sorvigte contaming componsnt with aither of the fivst substrate or
the second subsuater Hi) contdoting the find substrafe with the second substrate with the
composition disposed betwsen the two substrates; 1v) allowing the compositon to cure and boud
the twi substrates together. In another embodiment the invention B 3 rsthod comprising: 1)
contacting the activator with a ong part composition according to the nvention: i vontacting the
adhesrve and avtivator with either of the first substrate or the scond substrite; 1H) contacting th

first subatrate with the second substoate with the one part conpasition disposed betwaen the tew

sufistvates; and 1) allowing the composition to core and bond thie te substrates together.
F8HY] The compesitiens and methods of the fwvention allow substrsites to be adhered

together rapidly. This aliows the bonded substrates to be handled or used sfter shint during tiney
The vompositions properies can be aditsted to it the reguirsments of the systems boaded

trgether. The aured composiions ;ﬂeiﬁuﬂ sy demonstrate an adhesive steength a sewnwred by lap

shear strength secmting to SAE J1529 of 0.5 MPa or groster after 30 minutes friom composition
application or (25 MPr o greater after I3 minutes from adhewwve application. The

compositions are useful ax adhesives (o bond substrates together and may be wsed 0 hond
sioilar and dissionilar substrates together, for instance, plastieos, glass, wood, cermumies, nwetal,
voated substrates and the tike, The compositions are espeetally asefid for bonding glass w other
subetiates, such a8 vehicles and buldings and parts of modular componenis together, such as

vehicle modular components, The glags can be bonded to donted and wncosted portions of

vehiclex. In one embodiment the composition bonds well 1o window flanges having cured

rasidhiual polyurethans ov stoxy fonctitnal polyvolafing or polvethery disposed thargon.

DESURIPTION OF THE DRBAWINGS
RO Figore Lis a graph of (3" modulus versus time after wixing of adhesives with-two

different activators,

DBETALED DESCRIPTHIN

HEHRY The explanations and illastrations presented hereln are inlended to acqusint others
skilfled e the art with the invention, i principles, and it prsetioad application! Those skilled in
the wrt may adapt snd apply the Invention i its nemeroans forms, 25wy B best suited 10 the
mequirements of a partiouby ese, Accordingly, the specific erabodivenis of the precent invention

ax set forth are not buended ss being exhustive or Hodting of the invention. The scape of the
mvention shoald, therefore, be determined vot with refersnos oo the above deseription, but should
sstead be determuinsd with reforence 1o the sppended clidnm, along with the full scope of

Y

gyuivalents 1o which such clatos are entitled. The desclosurss of all articles and reference



WO 2012/151086 PCT/US2012/034870

including patent applications and publications, sve incorporited hy reforence for all prposes.

e alag

Cther combinations are alets possibife as will by gleaned from the Tollowing wluines, which s

ferely ipcorporated by reforenie o this written desoription.

FEE Y e or move 28 wsed herddn wovans that 2t leadt oe, or mswe thay one, of the reciied
components may be used as disclosed, Nomibnal as ased with respeot fo functiality means the

theorationt fenctionality, pensrally this can be calenlated from the sn:v-ic’hi(mf\an'}f of the
fngredients used. Generlly, the actual functionadity Is different due to hopafections in maw
saaterials, incongiete conversion of thiy reactants sod fovrastion of by-products. E}u:‘abiﬂt}f i this
condent rneans that the composttion once cured ooy sulliciently strong o pocform s designed
function, iy the mohodivent whensin the cwred compositions 18 an adbestee, the adhssive fedds
substrates together for the Ife or most of the Hiv of the strecturs containing the cured
corpposition. Asan wdicator of this durability, the curably composition (o.g. adhesive) profsrably

ably this means et afier & setb of

exhibite oxvolonmt resully during accelerated aping Fref
subgtrates honded with the composition of the fnvention is exposed 1o hest aging, the Taitore
mode @ Quick Knife sdbeston or Lag Shear tosting 8 cohesive, meaning the adhesive brasks
before the bond of the adhesive 1o the subsinge breaks. Tdyanate content ineans the weight
percent of isocyanate groups in e dengowted componed, such ¢ prepafyiner, of compusition,

by analytical techniques

suich as adbesive composition. The tsovyanaty comtent can be meawnred
Kooy o one skitled o the an, for example by potentiometric tiration with an active hyibogen
sontaining compound, such as dibuiyd annse. The free acrylate content meiurs the weight prrtgnt
af acryiate groupe avadlable Jor yeaction pesent o the designated component, such ad the
prepolyrasr, adduet of a polyizecyanate sl one v wore Compounds fontalring one Or more
acrylate groups sd one oy more active hydrogen contadnimg groups, and acrylate contabiing
mOnemers, or 1w e composition, sach 1s an adhesive. Residual comtent of & compovent refers to
the wnount of the component present 1 free. form o reacted with ancther aiaterial, such & an
adduct gs described herein or 3 prepolymer. Typically, the residual content of a componest can be
catealated from the ngredients wiili Nd to prepace the component or compesition. Alternatively, it

i

can be detenmined utilizing known arizédyt,zczﬂ techmgnes, Heldroalon imeans nilrogen, oxygen,
sulfur and phosphorus, niore preferred hatersatomy include nitroges sud oxygen. Hydrooubyd

used herelu refers o a group contining one e more carbon atom backbones and hydrogen atoms,
which may optronally contain one v reors heterostoms, Whers the h}’{h?.{}i;ill‘ﬁ}’i Zroup Coudiing
heteroatoms, the hetgrogions mmay foom one or tiere Tunctional groups wall Kueews to one skillad
fry the art. Hydvoearbyl gronps may contain ovcloadiphatic, ali phatia}g gromatie s sy condination

of such: segme The aliphatie segnents can be straipld or branched. The adiphatic and
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eyclonliphatic sepments may include ome or more double andfor wiple bonds. hwhuled in

N

hvdrocarby! groups are athyd, atkenyl, alkywyl sovl oveloalbyl oveloalkens!, allary! and avatlovl
groups. Cytloaliphatid groups sy contain both oyclic portions and noncyelic poriions.
Hydrotarbylene means a hyvdrogarbyl group or avy of the desoribed subseis having mors than one
valence, such as aliovlene, alkenylens, albynylene, avvlene, oycloatkylens, cyvcloalkenylens,
atkanvlene and aralkylene. The torm sooyanats-redotive casxnpnmnd as wsed horein inclades any
srganic sompound having nominatly b ledst twa Isocyaratereactive groups. For the purposes of

ctive groups, avtive hydrogen contating growps, refer G a group

o

this Irvention, BOCVGRIBE-re
containing a hydrogen atiun whish, becadye of Wy prsitice nthe moledule, displays significin
sctivaly agcording o the Ferswitinofi text desoribed by Woller fn the Jowrnal of the Amerfeun
Cherival Sectery, Vol 48, p. 3181 (3927, Dlusteative of such ixocyanaterenvtive groups, active
hyihrogen groups, wre —COOH, «QH, —NH 5, —NH—, —CONH ¢, ~—8H, and —CONH-—.

3
i

Preforable vompounds containing  isooyangie-reaciive  groups include polyvels, polyamings,
pobymercaptins and polvacids. More preforably, the tsnoyanate reactive componnd is a polyol,
and 1y eves yoors preferably o polyether polyol.
(0813 The compositions of s ovention can be ay reactive sysiom containing isocyanats
fonctional covoponents which are curable, Reactive means bergin that the curahle oswaposttion
{o.g. wlhesive} contins components which rexct v forn a polyseric mateiy that s set
wreversibly once cared. The owrable systoms can be either one o bwo-past systems. More
preferred we two part ystems. Prefetably the corable Systerns ave usefnd as sdhesives,
{4y The conpositiony of the invention wmay fivther Comprise any one or miwe of the
folliwing foatures: the weight ratio of one wr more compounds containing a peroside grong 1o the
OHS OF more dompounds contiining s cyckaliphatic terftiny wnine 13 fromt showt L LD 10 sbeowt
HEE LAY the active hydrogen containing groups on the ane o more compoands containing ong or
more acgylate groeps aud one of mwore active fydrogen contiuning groups ane hydrosyl o amine
groups; the compesition contains from abowt 1 o sbout 30 parvent by weight of onie or miwe
compeamds or the residor of ope or mors compoands coptaiiing ooe or more sorylae grotps; the
composition comtaing fropeabiut 3 to aboot 30 percent by welght of ong or mom compomds or
the residue of one or more compounds sontaining one or mors acrylate groups; the compesition

it of free acrylate groups; the ong or move

contins from abowt 1 1o ahows 80 percent by wel
socyanate Containing prepolyroens contain from ahout 001 1o abat 35 percent by weight of free

isocyvasaty groups; the composition s @ tvo part wdhesive; the fren acrylate content of the
isoryanate fonctional. prepolyrsers iy abowet LAY to ahont 20 percent By weighty whirsin the

commpisition comprises, ) from about 10t about 70 percent by weight of oneor more Bsonvanats

£
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functional propolymerss B from about 005 0 ahout 20,0 porcsnt by welght of one of mote
compoands contatdng a eycloaliphatio terbiary aminey o) from about .05 to wbout § percent hy
weight of ong or more sompounds cottatming o peroxide group: d) from about 1 o shoat 79

percent by seoight one or muwe of one i e sorylate comtalning components; the conposition

compiises @ one part adbesive and activator whereln the one past adbesive comprises a) one o

more ocyanate fandiional prapolymers: o oie of moss compounds comatiting a pevoxide growm
d) one or more of one or wwe isecyanate functisnal prepolymers further covaprising fres aorylate

gronps, oue o moee sdducts of 2 polyisocyanute and & compound Contiining one or more goryiate
groups and one or wore active bydrogen contdning groups, and owpe Or weore compounds
cindaining one or more sdrylale groups and the activator compises tne of mewe compotnds
condaining & oycloaliphatio tertiary amdne;  aud the activator firther comprises o solvent or
disperzant for the ong ormore compounds contabiing a eycloaliphatic tertiary amire; 2 postion of
all of the one ov mose Wwocyanste fmetionn] prepolymirs contali free avvylite groups: the free
acrylale content of the isovyasate functons! prepolymers is about 003 to about 100 percent by
wedighi.
SRR The methods of the nvention may further comprise any ons or more of the followiy
features; a method comprising, 1) cobtacting the twa parts of the compesiiion of the imention; 10
contacting the contacted coanpristtion of 1) with a first substrate; 1) contacting the first substrate
with a second substrate with the compsitin of 1) disposed beiween the two substeatey; iv)
allwing the composition of 1) to cure and bond the two subatrates together, wherein after step 1)
the sontatted substrates are expoted 0 slevated lomperanwes By aceelerats the cure of the
somposition of 1) a method comprising: ) contacting an activator aconrding (o the nvention with
a surface of one or buth of & firdd substrate and a second substrate: i coptacting the compostion
of the invention with sither of the first substcate vr the second substrate; U1} contaeting the fegd
substrate with the second subsionte with the compisition didpossd between the pwo suhsivates;
and vl allowing the conposition  to owre and bond the two substrates together; whersin the
solvent or digpersant of the setivator s allowed o Hash off before the adhesive Is contanied with

the oneor both suefaces t which the activator was applied; whiercin the fivet subsivae is glass,

franspawent. plasnie whersin the glass or wanspavent plastic may have an organic O cotamic
eranel {1t located about the periphery of the glass or tansparent plastic; whersin the sedond

substrate iy plastio or metal which may by coated; whersin aller step 31D the contacted substrates

are esposed to clevated tomperatures to acocleraty the cwre of the composition; a niethod

X

commpTising. 1} contscung the attivame with the Ci:‘sm;:ms:iiiam sccording o the mvention; §

gostacting the composition and attivator with sither of the first substrate do the decond substrate;

3
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Hiy contaoting the firet substrate with the second substrate with the composition disposed befween

N

the two substraiest v} allowing the conposition o cure and bond the teo sabatrates together

and the two parts aremixed before conticting with the first substrats.
R e Trovyanate based (polywrethane or polyures forming) cuvabds systenws comprise as

Geosvanate unctionnd compoment. An ocyamate Hoctionsl component contains ne of more
compounds having on average wore than ose Booyinste functionsd group per molscstie. The
ogyanate functional compeund can be any compound which containg on averags worg than one
isorvanaty wmotaly, The Ioryanate fonctonal componnd can he i the form of an ueyavate
tunctional prapolyrasr or in the form of @ monomer or oligomer having on sverage gemater thay |

isocyanave group, and preforsbly 2 or mare isocyanate groups. The isoovanats prepolymersan by
any prepolymer prepaved by reaction of an sogyvanaty fupctional compound with one of more
componrls having oo average more than ove isocyanats reactive functonal groups, such as
hydrosyl, amae, thiol, carboxyl and the Bke, under conditions such that the prepolymir prapared
have on average piore than one xocyanute mobdy {group) per molecude,

{917} feroyanate functionid component based systoms can be one pard or two-part systoms,
The wocyanate functional vongonent is presest i the curalide congpositions 1 a sufficient
amonnt 0 form i cuved contponsnt when exposed to cusing conditions. In two-part compositions,
uselol g adbesives, the woecyanate fosdtional component when cvombined with isocvanats
reacdive compounds ¥ vapable of bonding sobstrates together in @ nannsy that the. substrates
remain hownd together when exposed o emperaturey 6F shout -30%C to sbout HHPC for fu’;}g}
periods of time, such as 10 years; and up 1o temperanmey of abony 180°C for shant U pariods of wp
o 3} mbmes.

(R It a ope-part system, the tocyanate functional component fentber conywises 2

catalyst and other components as descrdbed beretnafter. The one vomponent compositions

S

typically curs by suwsstors curing, Ouee fornadated the one-past compositinns are packaged in aw

s moisture prood containees W prsvent curing belore application.
(86191 The corsble systom of the

component contaiming covable system. The twn parts ave reactive with one another and when

mvention may be & bwo-part socvanats functionad

lacted ynderge a ouwing reaction. One part of the composition comprises, of conlains, an

ai
psocvanate fonctivaal component. Thic s typleally referred to as the metn side or A side. The
other connprsuent of the Composition is sn socyanate reactive component which comprisss, or
QEDEIERS, one or movs compounds, oligomers or prepolymers having wn average more than one

group rractive with socvanate moletiss ay deseribed Terein, The second part is commuonly known

s the curative or B aide, Corapounds having on gverage one of more ooyanate wactive groups

B
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can be prepolymers, or can by small chatn compounds, such an difenctonsd chabe extendses o

wents, Typreally, the chaln extenders and crosslinding sgoms have w

=

polyfunetional crosslinking
mudeular weight of about 2530 Daltows or Jesse The renction product B8 @ cured prndoct which is

capable of bonding corladn substrates together. In two pant composttions, the 3} ooe or yoors
woeyanste fonctionst prepolyraers, apttonally containing free avryhue groups: sod bY mue or wore
compounds comtmaing a cyclosliphatic tertliny amdns; we preferably kept sepuarate from the <
sne oF more conypounds cedlaining @ peroxide group. Proforably the &) one or more socyanse
functional propolyrmuus, optioually contadning free acrglate groups; and b)Y one or morg
conpounds containing a Cyelughiphatlc tevflary andng e oested in the mdin of A side
Preferably the ) one or more compounds contatning one o siore peroside groups ame eated in
the curnlive or B} side, Preferably the resin or A} side is packagest and stored in a yooisnse proof

contaings prior 1o use o prevent undesivable cuning of the prepolymer. The putitive or B side

may also be so paekaged, The acrylaie contaiding componens, sxospt fine socyanate fHimotionad

prepolymers containing acrylate groups, vy be located fu either pagt, ov both parts, of 5 two part

comprsition and can be used 1o adinst the vobuoe of the parts.
RLLE] Thye ong or more Wooyanste fuchongl components, poforably prepolymens, am

present i sufficiont qbandity o provide cohssive streagth, and in adhesive uses, adbesiy

chagacter 1o the composition. Such isocyanate functional compenents, such as propobymers, have
ain aversge isovyanaste functionality sufficiens v allow the proparation of a oroasiinked
polvurethans ipon curs and not o bigh that the polymers are nnstable, Propolymers veeful as
sovyanste funciional Corpponents ane proparsd by reacting ong o more polyisocyanates with one

or mor compounds Contuning i average move than pue isocyange reactive group per modeculs,

The wovyanate functional components, prepolymers, profirably have o free isocvanate content

which facilitales acceptable strength in the Composttioms prepaced therefromn, preferably afler 30

minptes, more preferably after 18 minutes. In one part compositions, preferably the free

iocyanmte content is about 0.1 poreent by weight or greater based on the weight of the istoysnate
functional compononts, more preferably about L2 parcent by weight or greater, even nwore
preferably about 14 percent by weight o greater, amd most praferably about 1.6 percent by
weight or greater, The isocyanate content i the isocyanate functional components s preferably

about 1 pereent or less based on the weight of the prepolymer, muire preferabily abewt 5.0 percent
ot less, even more preferably about 3.8 percent or loss, even more praforably abost 2.2 percent by
weight or even more preferably abowt 10 o less, sad owst preferably about 18 percent by
weight or kess, Fov twvo-pagt socyanate based systemis, the soovanate comtert In the issoyanate

functiongl components ix preferably about 1 percent by weight ov greatsr hagsed on the weight of
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the izocyanat functionsl conponeits, move preforibly abwust 2 parosnt by weight or groster, aven

movs preferably sbout & parcant o granter, sven mone prefecididy abouat § percent by weight or

groater amd st praferably abisut 1 parcent by welght ov greater, For two-pigt Isecyanate based

systems, the isocyanate content in the  socyanate Tundtional components s preferably about 38
percent by weight or less hased on the weight of the Kovysnate functional componsnis, mote

proferably about 15 percent by waight or foss, even more prefirably abouat 20 prrcent by weight
and wost preferably about 15 percent by weight or Jess,
18011} Tsocyanate functional componsmts may forther comprise free werviare groups. Free
aorylate groups nay be incerpomted imto the ooyapate functional components, such
prepolymers, by seacting a portion of terminal isecyanate grovps with one of more compoanids
craiintng ane ww more active hydrogen conlaining groups and one or pwre acrylate groups,
Altermtively, the serylate groups van be incoaporated by the isocyanate functional componsnts
by adding such compounds o the reaction misters used to prepave the prepolynier, Where theone
of yoore compounds contatiing one o nuwe sotbve hydeogen contaiiing groapy and one oy more
acrylate groups have only one achive bydrogen cowdaining group, the acrylate groups will be
focated on the end of the polyimer chabin, Where the mne of wore compomnds containing one o
more active bydrogen containing groups and ofie o giore sorvlate groups have nore thag ons
active hydrogen containing growps, the acrylate groups tay be pendant from the backbone of g
prepolymer or Invated at the end of the pobyvey chains hased on the ot of such cmmapounds
having ong attive hydrogen containing group or to those having more than one active hydrogen
group. Whers the ooy of more compounds containiily e or mure active hydrogsn containing
groups @nd oee o note acrvlate groups have fwe or more aotive hydrogen groups, most of the
acrylate growps will be located pendant frony the Baokbone of the Shain. I thews i an dxcess of
woeyrnate groups in the reaction mixigre the prepolymer will have most, if not substangially al}
{grester thin abowt 99 pereant by weight) of the terminal groups as isocyimate groups. i thers i3

Jess than an excess of isocyanaie groups, e prépolymers will Bave a mix of lsonvanate and

acrylate groups s terminal groaps, I is preforned that there bea low st of seuve bydrogen
containing groups atthe termines of the prepolymers as tis could negatively tinpact the stability

of the gx‘calgai}v‘:‘u&:?. The fee wocyanaie contest of the prepolymer ix selected to provide the

propertics of the composition with respect 10 cohssive stength, elasticity and adhexive
strength. The acrylste conteny is chosen 1o provide the desired cure speed 25 measured by Jap
shear strength at a speaified time and modalus sy desoribed herelnhefore. The ratio of free
ispcyanate comtent and frew sorylate contant is chosen o give the desired halincs of properties

and will be iipacted by the presence of other components in the composition sech as aerylate
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containing components |, and other fdtive bydmgen contslidng compounds or istoyanate

Comtaning componnds, Preforably the sorylate vontent iy ahout 1O patcent by weight or greater

basd on the weight of the prepolymer, awme preforably sbott 340 or greater, even mme

prefontdy about 10 percent by weight o greater and miost preferably sbout 13 perdent by welght

or greater. Profurably the scrylate conmtent % about 68 percent by weight or less based on the
weight of the prepolyiier, mode’ preferably about 40 pordest by weight O less, evelt miore
preforably abous 30 percent by weight or leas and most preforsily about 20 peroent by weight or
Izss. The mue of mere compourds containing one or memeactive hydrogen containing groups and
ane or mwore acrylale groups can be any cmapsund, adduct, sligomer or prepobamer condsining
one ol wore compounds Containing sue of more setive hydrogen groups and one v more aorvlats
groups. Preferably such compounds e compounds or adducts sad more preforably componnds,
{2z The one of mon compuunds contaliing one of more active hydisgen contalning
groups sud onpe oy more acryhate groups o be any compound which conting the revited groups.
The active hydrogen grovps can be any active hydvogen contauing groups a8 described herein.
Praferad active hydrogen groupy nchude andno, ydroxy! and thied groups, sven moge prefesably
smind sowd Bydroxyl groups, with hydeoxyl most prefeced. Preferably fhe one of tore
compotids containing obe or piore active hydrogen containing groups and one-or moee sorylate
grougps vomespond to the foronds
3

TH =0 R (XH),

seherein: K is separstely 1wy each seomrence @ byvdrocarbylene group, optionally containing one or
more heteroatoms; X i separsiely in each securreree NRY O s 81 R §s separately v each
eccarrence hydiogen ora hydrocarby] gronp, optionadly containing ong Or motre hetsroatoms; a is
sepavately in cach ocotwrrence an indeger of o about 1o 6 B b5 sepsrmiely i sach
octurrence & o 1) ¢ iy separatedy in cach cecwmrence an nteger of from abomt 1 o 80 R &
preferatly O 4 hydrovarbylens optionally containing woe o miore beteroatoms; more praferably
£ g alkylens, atkenylese, alkynylete, arylene, cyvclomdkyene, cveloalkenviene, alkarviene, o
aralkylens groups or 8 € 4y polyalivlena polyether, even wors praferably € oy alkarylens,
albylene or oycloalkylene or Oy pobyikylens ether; and most preferally 8 €y alkylene group,
2 a0 alkyl beidged biphenvlene group or € oy polyaikyline polyel. R s profersbly in each
ocrurrence a Oy alkylbgroup, © syt or alkaryl gronp sed most preforably € 1 alkyl oy
phenvl. X 8 preferably O or WH and mest preferably O, Freferably, o is coprratsly ineach

ocoarrence D d, even morg preferably 1 to 20 aod roost preforably L Profersbly, ¢ & separately

i1
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i ench ovewrrence 1t 4 and most preferably 1 to 2. Bxemplary compounds contdining one ¢

more autive hydrogen contsining groups amd oue or more scrylate groups nolude, Tt are ne

R A
Heatted to, hydroxyethy! sorvlate, bydroxyerl motheerylate, siminoethyl methaorylate, 3

hydroxypropyl  methacrviats, amino 3;‘@'.5«‘1 m.e.*zjnms‘x‘-‘iai&, Bydvoxvhexyl  adndate,

butyhnntnoethiyl  methaciylate,  hydroxy ooyl methaoryiate,  hydroxybutyl  methacornylate,

hydrogybotyl acrylate, 3-hydroxypentyl acrvlate, S-hydroxynonyl sorvlate, hydroxypropyl

mistiwerylate, 2-hydroxypontyl mvihuerylate, Shydroxypemtyl methaervlate, T-hydroxyheptyi
methacrylate, S-hydroxydecyl roetbacrvlate, Nebydroxymethyl aoryhonide, N-hydroxynethyl

methaorylamide, diethylone glveol monsacrvlate, dicthylene glven! monomethacrylate, glycerin
dinethacrelate,  wi-methylol  propans ‘a‘}m‘;eti‘mx;:r}flaw, sthoxylated  hydeoxyathyl  acrvluge,

&

whnethylolpropane diacrybue, alkoxylated imethylolpropans diaceylate, reaction products of
polyethet glvends of acryliv oF methacrylic acil, the memoacrylste or monsmmethacrylale asturs of
bisphenol-A, the tlly hydrogenated derivative of bisphenald, oyrlohexyl divl, and the like.

More preferably the compounds containing one or wore active hedrogen containing groups and

e o Inore soryiate groups inchude hydroxymethyl Goethlaerelate, 2-hydroxyathy! hydroxysthyl
wethiacrylate, bhydromyiproand {s'ns:‘.th}acry’i&z‘;{t:ﬁ and I-hydroxy propyl (methlacrvlate. The
s;fe;nispms:nds containing ore or move active hydroged contabnag groups and ong or nose acoylate

sroups are withzed in 8 sufficiont amount W pragare prepolvmers having the desirad frae acryvlate

content of when added fo the compostiion sepantiely to achieve the desired acryiate contont i the

comprsitton asdeseribed heveln,

{8633 Preferalily, the polvisocyanates for use in preparing the Isovyanate useful components
of the invention mulade any aliphatle, cycloaliphatic, arsliphatic, heterncyclic or aromatic

polyisoryvanate, of ouxtwes thereof, Preforably, the polylspoyanates wed have an sverage

boryanate functionaly of about 2.0 or greater and an equivalent weight of abowt 80 or greatsr,

Freferably, the bocyanale functionality of the polyisocyanate s abowt 2.0 or geester, piore

preferably sbout 2.2 or greater, and s mwst prefersly  about 24 or greatr; and s preferibly

shont 4.0 or less, move preferably about 3.5 or less, and most preferably about 343 or feas. Higher

fonctonality may also be wsed, bat aay canse excessive oross-linking, snd vesull i a

connponitinog wihich is too viscous to handle and apply canily, and cav cause the cured composition

ofit of the polyisooyanute Is about SO or greser,

tiv be too beittle, Profevablyv, the sauivadent wel

more preferably aboud 110 or greater. and is most preferably sbowt 120 or Jess; smd s preferbily
about 300 or less, more prefevably sbout 230 or less, and most praferably about 200 or loss.

Examples of preferable polyisocyanatss include those disclosed by W, US, Palent §,512.093 at

eotunm 3, Hoe 3 to Hee 49, tncorporated bersin by reference. More praferred frooyanaiss we
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avomatic spoyanaies, alioyelic s = and derivatives thersof. Proferably, the womatic

ocyanates hive the bocyanate groups honded direetdy o aromatic vings. Feen more preferrad
polyimocyanates. include dipheayhoethne  dilsocyanste and polbmeric derivatives  thersof,
isophorone ditsocyanate, tetramethylxylens dilsocyanute, I8-hovamethylens difvoovanate and

yiene derivatives thersol, bsdd-amevanatoeylohexylnethane, and wrimethyl heamsthyieng

soryanats. The most preferred osvinaie s diphemvlmethane ditsocvanate. The smount of
socyanate ootaining compoand ased to prepate the prepolymer 15 that amwount ha gives the
desirsd properties, that v, the appropriste free Bocvanate contont and viscosities as discusaed
fereinbetore, Preferably the sovyanate functions] prepolymers ave the reaction product of ane o

of

f)f«

o polyvisocyanites one 0 WO IsScyaate reactive conpownds wherain sn sxods

e,

i

polyisouyandts s prosent on an equivalends basts. Preferably, the isocyanates sre usid 1o prépars

b

w the prepolymer in-an amount of sbowt L3 equivalents of Isovvanate (NCO) per squivalent of

setive hvdrogen or greater, more praforably about 14 squivalenss of tsncyanate or greater and
most profesaddy abval LY equywdenis of isocyanate or groater, Preferably, the palyisncvanates

sedd 0 propare the prepolyeasr are used b an amoust of whout 24 equivalents of isocyanste per
syuivalent of active hydrogen s Tesy, more preferably L8 equivalents of is;:n::;vﬁmz‘;e or less and
wiost preferably aboat 1.6 sguiiionts of Boovanats o dess.
{86241 Preferably the isocyanate fanctional prepidymers are the rsaction produst of ane or
miore polyisoovanates with ons o more {:s‘:mps‘;‘sumﬁs having move thaw one, preferably two or
mare, isocyanate-reactive groups whiveln wr excess of polyisocvmate is pressnt ow an
eguividents baws. A preferred class of sneh conpounds includes polyols, preferably a mixture of
one or more polyether dioly andfor one or wore polyether miols. The diols and triols axe
genericaily refered to as pelyols. Preferably, polyols useful in the preparaton of the prepolymers
chude those disclosed v W, 1S, Par Noo 6512093 at columm 4 line 10 o Hae 4,
mworporated herein by reference, and mclade, for sxample, polyether pofyols, pulysster poteols,
polvialbyiene carbonstoipolyols, byimodl contalning polvildocthers and  wixfuses  theteof,

Freferred polyids are polvether polyvols contalning one o move alkvlens oxide wnits in the

bickbone of the polvel. Preferred alkylene oxide units are ethylene oxide, propylene oxide,
batvlene oside and wixiures thereof. The albylene oxides can contain straieht or branchesd chain
alkylone units, Praferably, the polyel contains propylens oxide units, ethylene oxide units or a
mixtwre thereof. In the endbodbment wherse a mintwe of allovlene oxide wnity iy comtained ina
polyvel, the different unite e be randienly svvangsd or can be seranged in blocks of sack of the
alkylene oxides, In one profirresdt enbodiment; the polyol comprises propylens oxide chadns with

ethylene oxide chams capping the polyel, Proferably the ethylene oxide capped pulyvpropyiene

s
[
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oxides are hydvopbobic, and preferably contads ess than sbowt 20 mole pereent of sihyiens pyids
snd mre preferably sy than 10 mole percent of cthylens oxide in the backbons. n 3 profeesed

erbadiment, the polyols anea nixture of dioks and winde. Prefivably, the fsaovanateare

comnponnd has g fonctionality of about 1.8 or greater, mave preferably sbott 19 rr greater, and is

st preferably about 1935 or greater; and is 'presfem*t)ly ab«:am; .0 o fess, more preforably about
33 or fess and 1 most peefirably aboin 3.0 or }>3Lj&,3&bi\\ the egidvalent weight of the

wovyanite-reactive compound ix aboat 200 or groster, more praferably abeuy SO0 o greater, and

iy gnore preferably about 1000 or greater; and i preferably abont 3,000 ¢ loss, more prefersbly

ably about 2,500 or foss, The soovanals reactive

about SO0 or less, and 18 most pref
components, such ay poiyols, mee presont In an amount sufficiznt & redet with st of the
ovyanste groups of the socyspates leaving enough isocyanpabs groaps o correspond with the
desived free isncyinate content of the prepolymer. Preforably, the sovyanate reantive componsing
are present m an amount of about 30 parts by welght ov greater bused on the prepalymer, more
profevably abost 63 parts by weight or greater and most preferably abont 80 parts hy welght or
gregter. Preferahdy, the isocyanate reactivn components are present b s arnount of abowt 80 parts
by weight or loss bused on the prepolymer awd most preferably ahout RS pavis by weight or Joss,
The ixocyanate functons! prepolymers may contal alkoxy silane modeties, Al of the Bocyanae
functional prepolymers wsed I the adhesive moay contidn allkesysilane  molsties o such
propolyniers may be blanded with cwe or move laocysnate funetional prapobvmers which do net
contain alkoxy silane mottties. The tsocyanate functional prepolyrosts ray contain safficient
atkoxy silane moeties o improve the sdhesion o substrates, Jor instance glass and coated
substratos. The alkesy sitase content b the prepolyers is preferably shout 8.1 pereent by weight
or gredter, wore preferably about 04 percent by weiglt or greatsd and mwost prefrabiy about 0.8
parcint by welght or greater. The alkoxy stlane content in the prepolymers 38 pridevably sbont 3.0
peresnt by weight or less, niore preferably about 2.0 percent by weight or lesy mnd most
proferably aboet 1.0 percent by weight or less. “Alkoxy silane content” wmeans the weight

wntage of alkoxy sHane moisties 1o the total weight of the prepolyrser,

EHEALS In one preferred ershodiment, the compesitions futher comprise one or mor
prepobymers confaining ons o more ovganic based polyses dispersed thevein, Preforably, the

organic based polymer is tncluded i the prepolymer by inclusion of & dispersion triol having

riicn wiojy an

dispersed therein particles of an wrganic hased polvmer. The preferable &
diselosed iy Fhow, LS. Patens 6,709,339 at cobwon 4, ling 13 o colwan &, fine 18, incorporated
fhegem by reference. Preferably, the triols ased to disperse the orgamic particles comprise sne or

nore polyether triols and more preforably one or sore podvoxyalindene based wriols, Prefurabiy,

g
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sueh polyoxyadkylens oxide wiols comprise polyosypropylena chainy with polyvoxystiviene end

caps. In one embodiment, te prepolymer ale comprises a disporsion ol having disper

therain pasticles of an organic based polymer. Preferably, the trioly sehilat munlecutar weights of

about 8,000 or less and vwwe proficably about 7.000 or less. Preferably, the particles dispersed in
the dispursion wiol comprise ong or more of thermoplastic pohymers, mbber-modified
thermoplastic pofymers of 8 polvuress dispersed in one or more triols, The prdywraas preferably

comprise the reaction product of one o more polvamiines and ong or more polvisecyanates.

Preforably suih dis.persi.x‘m ol based prepolymers are contained n the adbesive in an mooust of
about 3 percent by weight or leax,

{6835] The prepofymers may be prepared by sy spdtable method, sweh ay balk
polymerization dnd solotion polymerization. The eaction to prepare the prepolyrases 15 carmed
out undsy aubydrows condstions, preferably ander an et stmosphers such as a sfirozen blanket
and fo prevent crosshinking of the isocyanate groups by atmospheric moistore, The reaction s

preforsbly varried ot at a tmperaters betwesn abowt 09 O and sbout 150Y €, wwne preforaily

between about 137 O and about 90° 1, uatil the residual isocyanats onntent determined by
titoation of @ savaple I very closs to the destred theoretioad valus. The rosctions to prepage the
prepelymer may be carded outin the presence of wethave catalyats, Examples of such catafysts
mwclade the stannous salix of carboxylie soids, such as stannoss sotinte, stannows olsate, stnoas
aceltsle, and stannous laurate; dintloyNin dicarboxylates, such a8 dibutyltin dilanrste and dibutylin

dincetate; tortiary mnines and tin mercaptides. The amount of catadyst employed is genesally from

abont 3.005 1o about § parts by weight of the mixture calyzed, degending on the vaturs of the
socyanie, Praferably, the maction is carried vat iy admibore with-a plastictzey
Ty The i.:y:s'}ay&n:am functional components, such as prepolyrasrs, me pressnt i the

composition of the nvention in & sufficient anount sueh that the cured compogition has safiictent

stremggth for it dessgned purpose, dn the osse of adhosive systerns sach that the adhesive §

"

capable of hooding sebdrates together mnd to provide the desied cohesive and adhesive

atrengthy. Preferably, the fsnoyanate functional components are present in an smoant of abowt 10

percent by weight or grester based on the weight of the composition, were preforably abowt 30
pegcent. by weight or greater and most prefersbly about 50 percent by weizht or greater,
Preferably, the tsomswate functions! components are present in an amoant of sbout 70 percent by
wiight or less baved on the weight of the composition, move preferably about 60 pervent by
welght o less and most preferably about §5 percent hy weight or fesy,

B028] The composittony of the invention comprise ore of More covnpouds comaining ons

or mote sycloaliphatic tentiary amings. I an embodiment wherein the composition is a tweo past
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Composition, the e o more compounds tontaining oo or mare eveloaliphatie tostiary andnes
see hucated in one part and tee peroxide containing compound s locaed in the other part, In the
embodiment whentin the composition s & one part compdsiiion the ong or more conponnds

ol

Cnaining oni or wisre sycloaliphatie fertiary astines ars locited it an acthvator which iy appl

to one or more suhstrates prior to applybiy the coe part composition fo the oue o yoore substrites
or wiich 5 blended with the composition jast prior to apphcation. To sperd up link ap to g
substrate the setvator with the one or more compounds containing one or more sycioaliphatic
tertiary amines san be applicd to e or more substrates whin & bwe part compesition is nitized
aned the composition may of may nol contain one or more compouids CONMAINIRE NS OF MRS
cyslontiphatic tertiary anunes in one part of the composition. The one or nore sompounds
comtaiing ong or more Cycloaliphatie tentiwy andngs sy comprise one or move compounds
having one of more cysloaliphatic tertlavy amine groups. Exemplay componsds containing swe
or more cyclogliphatic tertiary avuines nclude dinorpholing disliy! sthers, Preforred are the
din*ia:zrphoiino diafbyl sthars including dinorpholing disthyl ether and ditdiaikylmorpholine)

fkyl sthers saih ax didmsthyimorpholiney diethy] ether, The one oy more compeunds
mmta?x;ming ane of wwwe Cyclualiphatic wertiary wmines ay présspt 1 @ composition of the
mvention in sufticient amount (o Wnitiate fres radical polyinerization when contacted with one or
more peroids group containing composnds andfw catalyze the reaction of isocyanate fenctivmal
groups with ocvanste teactive groups. o this cmbodiment the one or more comprmds
contaeg one of more cyeluakiphatic tertiary anines are presend b fn smewnt of abowt 5
percent by weight or greater based on the weight of the composition, mote preferably abour 0.1
prreent by weight or greater sod mist preferabdy about 8.5 percent hy woight o greater, hy this
cyabodiment the oue or pwwe compommls contatning one or more cycloaliphatie tertiary anine
griups are present fn an amowt of about 20 parcent by weight or less based on the weight of the
compoaition, roore preferably about 3.0 percent by welght or lesy and most prefierahly abont 1.0
percent by weight or less. In the embodirnent whersin the one ov more compounds containing one
or anese cycloalipbatic tertiary wmine groups ane Jocated Inan activater covoposttion, the one o

mote compounds contiuning one or more oysloaliphatic tertiary mmine proups ars present in an

soount suflicient o facilitate the bonding of the cmmpisition o the substrate and initiation of
free radical pobyoerization at and vear the swface of the compreition contacted with the surface

tor which the sctivator was applied. The specific smomst fs selecied to Sictlitate the level of cure a
the surface of the compesition and may be based on the concentrations provided hereinbefore,
{80391 In the smbodiment whers the ong or mere compeunds conliining one o nore

veloaliphatic tertiary amine groups are located tn an activator cropasition. The comsposition

B
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pyaferably further cotmuises one or mere volaile sslvents or dispersants, The solvent
dispersant-can be any subvent o dispersant which forms s stalde sobuion ov disparsion of the on
QF piore compounds eonaining one or more cyoloaliphitie fertiary amine groups. Stable nwans
the compemds remain fn dispersion or sidotion until applied 1o the substate surfacy. Preferably,
th solvent or diapersant is volande ander vonditione that the solution or dispersion is applisd b
the substrate., Iis desirable for the solvent or dispersant to evapdrate away or fash off as rapidly
ax posaible wfter application b the subatrate, Preferably, the solution or dispsrsion leaves only the

one OF yoore compounds conbitning e or more eyeloaliphatic tensty wnine groups va the

surface of the sabntrate aller the solvent or disparsant flashes off. The sobvers is present in «
anfficient amount to form o stable solution or dispersion of the compoand ormtsining a eyslic
terflary amine group in the activator composition. The upper Hmit on the solvent o dispersant i
pragticality as 3t s desirable to redues the amoan of the volatile selvent present, The sobvent or
dispersant is prevent in an amount of about 1O percent by weight or greater based on the weight
of the activator conposition, more preferably abont 50 percent by waight or greater, eyven mone
preferably sbout 70 percent by weight oy grester and most preforably about 30 percent by welght
e gveater. The solvent or dispersint i present in an amount of abowt 93 percent by weight or feas
frased on the wesght of the activator comoposttion and most preferabily abowt U0 percent by waight
ardess, To another cmbuodient, the solution or dispersant ¢an vontain o markey which allows an
operstey of the provess to confirm that the sohstion or Jlspetsion was applisd. Such markers
include fuorescing components swhich are veadily available from numerous sources, for example,
Akdrich Chepycal Co., Milwindies, Wisconsin &5 a specific exaniple, the finoresging comnponent
van be tivitex OB brand fluorescing agent aviilable from Ciba Spectalty Chemicals, Tarrytown,
New Yok (USAY. Tho amoust of floorsscing sgont added so the sotivalor sedution or dispersion
i sclected such tdat the area of the sobstrate {glg. window) veated with the sotivatoy solation or
dispersion @ appasent when the sphetrate iy Hlendnated with an wlicaviolet Hght. In this

embodiment, the marker can be left on the substrate surface along with the one or mors
connpaunds contanmng one or move oyeloaliphatic torthey aptine groups, Among prefered
solvents s dispersanty are oveloaliphatic hydrocwrbons, sliphatie hydvocarbons,  aronane
hydrocarbons, ketones, esters, cthers ov alechols with eycloaliphatio vdeovarbous, aliphatic
hydrocarbons, gromatic hydrocabons being move  preferred. More proforred  soleents or
dispersards are aliphatic hydrocebons, Among preferred atiphatiy hydmoarbons. are hevane,
heplane and cctane. Among preferred. eyclpaliphatic hydrocarbons 8 oyelnhexane, Among

praferred arovoatic hydrocarbons are talusse and xylens
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{88341 The sctivator may contain ong or ywore bigh meleenlar weight sesing. The bigh
molecular weight resins ave prosent for the purprss of forming a film which provides stength 1o
the compostion andior protects the. substrate from savirmmmestal attack, Any high nwolecntar

weight sesin which forme a film upon evaporstion of waber roay be ased. The high molecutar

right vesin omn have Dunctionud groups which veset inte the curable consposition or shich resst

with the surface of the substrate, Alternatively, reactive fimctional groups am not rguired for the
high molecular weight resin o work in the compositions, Examples of usefil fanctional growps

are hydroxyl, carboxyl, isecyanate, alkexysilane, mercaptositane, epoxy fonctional groups,

mivtarss thereof and the Hke Mure peefered functonal groups are hydroxyl, carboxyl,

3

isouyansto, alkoxysifens, isocymnatn and mixteres thersol,  Hyven more prefarved funetional

groups arg isocyanato and alkosysid Calkogysianes ave di- or t-methoxy silansg

ane. Prefe

Preferred classes of resing are morylioy, isocyvanate funciional prapolymers, alkoxysilane resing
polyesters and the fike, with acrylics, tsocyanate functonsd prépolyniers asd alkoxysilang hassd

resins. miore preferred. More preforred vesing are’ Vestoplast® 206 stlanated mnorphoas

polyolefins available from Degusss, SAX 400 and SAX 2K uly] fenctional polypropylene side

hased polyraves avatlabie from Kaveka and silane erosnated polyarsthanes. The resios preferably

e

have a molecular weight wiich favilitatey the formation of a strong flm wpan evaporation of the
solvent. Preferably the high melerulu weight resing have an weight average molecular waight of
about 3000 or greater, yoore preferably shout 000 or greater, even  more praforably about
I5,000 or greater and niost preferably abom 30000 or greater, Proferably the high molecular
weight resing bave s welght average midecalar welght of abost 200,000 or less, move preferably

ghowt 000 or loss and most preferably about SL000 or fess. The resins e proseut in

sefficient amow & forme g coherent fln as the solvent v dispersant volatifize away. Preferably
the rosing are presest i an amoust of about 4.1 pereent by waight or greater based on the weight

of the activator; o proferably about 1 pércent by welght or greater and most preferably aboat 3

2

pereent by weight or greater. Preferably, the reains are present in an amount of about 38 pereent
by weight or less baved on the weight of the activator, more prefevably abony 25 percest by
wetght or leas and most proferahly about 13 porcent by waight o less.

{0631} Inove einbodiment all of the ngresien vept the oveloaliphatic tertiary anune of
the peroxide mway be Jocated in one part and the sycloaliphatic amine or peroxide is mixed with
the other ingradients just before applivation, Such mixing e be achieved by any meins known
i the art.

faeay The composition of e vention ferther comprisss ome v fewe compounds

contaning one of muwe peraxide groups (O-0-) which genensie free madicaly when contacted

i8
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with the one or puwe cotopounds contatming wne of more eyeloaliphatic wrdary amine groups.
Ay compound which contains one o more pevoxide groups which formy free radicals whes
comacted with the ape or mors compounds contadning ong or maors cyeloaliphstic fertiany amine
groups can be utihized i this invention, Preforred classes of conpounds containing se or mors
peroxide growpe bwleds  peroxides, bydroperoxides, purbenzoates, perseids and  dislkyl

azedindkyronitriles the Bkeo bwladed io prefened classes of sach compounds e diatkyl

perosides, dineyl peroxides, hydruperoxides, peresters, and ketone hydroperoxides. Exengplary
compouls containing one of more peroxide prowps inclede henzovl peroxide, cwmens
fydeoperonide. terary butyl hvdroperoxide, dioniayl peroxide, di-tbuty] peroxide, 2,5-dimethyl
L S-h-fort-butylperony) hoxyne-3, IS-dimethy b2 5-B-Oort-butylperoxy) hexame, tertiary buiyl
peroxide acetate, tertiary byl perbenzoats, ditertiary butyl azoditesbutyronitile, methyl sthyl
Ketome hydroperoxide, snd the lke. The one ov more cranpoumds containing one or miwe perovids
groups arg present in sulliclent smoumt to Initiste free radical polymietization o &y &% surns the
somposition. Prefirably the voe or more compods contalning o of meore peroxide groups ans
present i an amount of about 0.0F percent by weight or greater based nn the welght of the
connposiion, o preferably about U1 percens by weight or gromter and most preferably shouat
(.8 porcent by weight or greater. Preforably, the one or ors compounds contaiming one or moge
peroxide gronps are pressnt dn an amoent of about 3.0 percent by weight oy Jess based on the
werght of the mmpaxitianq muite profersbly sbowt 2.0 percent by weight or less and west
preferably about 1O percent by waight or less. The one or more compounds containing oie or
miore peroxide groups ate preferably lovated n the composition tn the ehodiment where an
activator s wtilized,

{H0833] The squivaleats ratio of the one oy more conpounsds comtaining one o more peroxide
groups o the one of nwore compoumdy containing one or more cycloaliphatie fortiary aming
groups s chossn such that the composition curss with reasonable speed, for instance to an
asthesive avhich s capable of holding the subgtrates together under anticipated nse condithmne,
preferably for & significast pact ov the onthe saticipated. life of the product. Preferably the
aguivilerts ratio of the oie or mhore corapounds containing one oF more peroxide groups 16 the
one oF more compounds containing one or more oycloaliphatic tertiary aindne groups is abowut
LR 14 ar greater and more preferaldy abowt 30.0:1.0 or greater. Preferably the squivalanis ratio
of the ong or move compeunds containing ooe or more peroxide groups to the ohe or fmore
compounds containing one or mors eyclualiphatic tetiery aming groaps is ahout 2000 1.0 or fow

andd mowe preferably abeal 100: 1.0 or Tess, Equivalonts vatio means the vatio of reactive groups of

19
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the redited compounds, for instance ratio of peroxide groups o evcloadiphatic writary andne

BICPS
{63341 The conposition contains one of wwore serylaty contuning components. The acnviaws

contamag componeniy cinnpriss wy compound (monomer, oligomer or prepolvines) having
acrylate groups swhich react under the condifions of curs recited Ty - Asnong prefermed ars
serylate containing mosomers, cligomens and polymers. Among other specifie clavass of acrvlae
vontuning componsnis any the one v mors wocyanie fonctionsd prepolymers containing free
acrylate groups, one or more sddects of a polyisecyanate and ong or more componnds containing
ong o more acevlate groups sad one or more active hydrogen cowtaining gronps. In some

embodiunsnty the acrylate conlaining crvaponants comprise any compound {monorey, oligomer

ar prepalymer) having aerylats groups and no sooyanate groups,

fO035] Ome class of aurylale containting components coanprise oo of mors adducts of one or
mre polyisecyanates and one or more compeunds coniaining one or owwe gorylate groups and

on¢ of more active hydrogen contaiming groups. Such addocts vontain Bogyamats groups and

avrylate groups, Both the isocvanute and the acrylale groups puticipats in the sure of the

adhestves of the mventon. The fsocysbale grmps form urea or wrcthane bnksges sad the

acrylates prlymenize via free vadica] polymerization. The sdducts can provide all or a portion of

the acrylate groups needed o spesd cure and eobance v modulus of G wured product, The

X,

adducts are preparsd By contseting one or mowe composnds containing one or more aceviate
groups and one of mere active hydrogen contabming groupy and owe or more polyisorvanates
under condstinns such that the adducts are prepared having botl iseovanate and acrylate groups.
The polyisocyanades described heverobefore ame aseful in the proparation of the adducts. The

sompounds cnntaiting one or more acrvlat groups and one of more gctive hydrogen containing

groups are wseful v the prepacation of the adduwets, Generadly the conditions ntilized for ‘the

formation of the adducts are similar fo the conditions wsed o prepare iscoyanate functional
prapolymers, except that the reaction tomporatare s fom about 30 %0 o ahout 80 °C, nore
proferably about 34 °C The squivalents ratio of the om or mon polvisocyanates and ong oF moRe
coraprainds coniamning one or wore acrylate groeps and one or mave active hydragen containing
grsups reacted 5 chosen to resalt in an adduet having both isocyanate and serylae groups.

(06351 The sorylate containing component may emmprise acrylate contaliing moiomers,
ohigomers or prepolymers. The choice of the puticular components is based on the altinage
properties desived dn the cured adbesive. Any acrylate containing monomers, oligomers of
pepalymers which provide the destrest properties, cwre rate and modules may be wilised. Among

prefesred types of oligomers and prepolymers are urethans acrylutes, sach as abhphatc and

20



WO 2012/151086 PCT/US2012/034870

armnatis orethane aceylabes, epony aorylates, melandne avrylates, polyvesler sorvlaizs, polvether
actylates, stfizone acryltes, dendeithr servhates, polybutadicne acrylates, sontne sorviates, avrvlic
acrylated, amido sud spire ontho carbonate ssters s mibxiwres theveot. & o preferred olass of
ohigomers aad prepolymers are the aliphatlc weethane aceylatss: Bxamples of aliphatic srethane
acryhate sligomers ov prepolvimers which are conunercially available inchude thuse from Cutec
W, 263, IB4N, 1290,

Surface Bpecialites ander the teademark BRECRYL and designations
1866, B210, R301, 8402, S405, 5129 and B411: these avatlable from Sarennsr nnder the
designationy CNSRIBES, 964, S44BES, S63RE0, CN 920, ON 006, CN 988, CN 980, O W81, N
VR, ON BR3, CNOOL ON 203, CN 2921, ON 9006, CN 9008, CN 9009, ON e

Gu2

GENOMER 4302 and 436 availably from Ralmy FHOTOMER 6897 and 6008 available from

Cogniy; NRE QLIGO™ UZ4A and L-ISHA™ avatlable from Kowa, Aliphatic weethane sorylates
include the BR series of aliphatic weothans aorylnes such as BR 144 or 970 available from Bomar

Specialties or the LAROMER series of aliphatic wrothane sorylates fromt BASE. The asrvlate

compounds may be monomerte in patare, Exenpdary monomerie componnds inchude eyl Gmetl)

7-‘»

acrylate, nonylphonol sthosylate (wehlaccviste, sonopyl (meth) acvviste, sobomyl (meth)
acrylate, 2 2-ethowyethoxyiethyl Duethinerviate, Z-ethylbexy! {methlacrviate, oyl (meth)
derylate, beta-Carboxyethyl (methoacedlate, sobutyl (methiasrviate, Bodeoy! Gusthiacrviate,
dodeeyl (methjacrylate, n-butyl {methdacrylate, methyl (metilacrvliste, el (methlacrvlate,

ryviate,

Tt

{metidacrylie aod, swary! (nethiacryhite, hydroxy functional caprolactons ester fnedoa
wooutyl {wethlecrylate, hydroxyetnd (methiserylate, hydmasymetiyl (nethiacrylate, hydroxyd
propy! {methlaceyiate, hydroxyisopropyl (methjacrylate, hydedoybutyl {meth} aorylate, hydroxy
isobutyl (orethdacyylite, tetrahydiofucfuryl (meth) acrvlate, 2-(2-oxviethyl acrylats, Zophenoxy
etbyl aondate, hydroxyt ethyl acrvlate, other fong chadn alkyl aceylates, sobornyl acrylate, oyelic
trimethylol propane formal acrylate, monofimctional aliphatic ersthane scrvlates; sthylene glycol
difmethlaorylate, nexanediol diimethiacrvlate, trithylene glycol difmethiecrylore, oissthylone
glyeol dilrastinerylate, dipropylens glycol didmethisersiate, stimethylolpropans tilmeth)
avrghate, ethovyluted wimethylelpropane  witmethierylate, glyoorol titmethoaoryiate, penta-
erythritol frigmethjsorylate, pentasvytiuited teraimethiscrylate, s (2hvdronylathy) Isoryamr-
ate triacrylate divdethylolpropane tetra(msthiucrylate, and wkosylated palyol derivad s or poly

acrylates, such as propoxylated neopentyl glyeol diserylate or proposybuted glveol wiscrvlate,
seopentyl glyeol didrosthincrylate, diverylates such ws 1.6 hexwediol disendate, 1,9 nonanadial
digerylate, L4 butasediol sorylate, wioyelodeaine dimethanal discrvlate, oyclobexane dinwthansl

dimerylate, adkoxylated cyclohesans dinerylates, mipropylene glvont diagrvlsie and the Hike. Mowt
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prferred acvylate wnd methacrylute comipounds inclade rosthylinethacrvlate, butyl wethacrylate,

Lathylhexylmethacrylute, teteahydrofurfinyl methacrylate and cvelobexyt methyl cthacrylate.

{88371 The meomomers, oligomers and prepolymers containing scrvlate groups and the
reaidue of conpounds containing adrviate groups (g, fomaindey of compounds comaining astive
hydeogen containing groups and aorylute groups) ame present in the curalde composivons of the
imvention it & sufficient ameant fo provide the desired froe actyiate content of the composition
ared 0 inpan the deswed Qe spred and modutos e the cored composttion. Preferably the

aspount of moneniers, oligomers and propalvmers containing scrylate groups and the residas of

compomrds containing acrylate groups s abowt 1 percent by weight of wreater based on the
weight of the camposition, more praferably abont 5 percent by welght or greater, even more
prefombly abowt 10 percent by weight or greater, even more preferably abont 15 percent by
weight or grester, even move proforsbly sbost 20 percent by weight o greater, aod most
preturably about 40 pervent by weight or greater, Preforably the amownt of monomers, oligomers
and prepolymers contutning acrylte groups and the residee of componnds contaiming acrylats
groups 18 about 70 porcent by weight v lues of the compeosition of the iyvention, ywors preforably
abowy H- percent by weight or less, even more proferably sbout 30 percent by weight or less,

toroces praderably 40 percent by weight or Jess and mst preferably 230 percent by waight ov
fosw. dyn two part corapositions e acrylste containing component may be present in cither pat,
and are preforably pretent in both pets and weay be utilized (0 balance the volumes of ‘the two
parls, provided 1 ks ot reactive with the other componsats i s pant before contacting the pasts,
FOR3R] The composition wmay fnther contain ong o more promotsrs for free radicad
polvmerization. Any promotgr kncnen fu the art that promotes free radiea! polymerization g be
ased b this myvention. A promoter is an organie saltof o gansition reetal, snch ns cobalt, nickel,
manganese of iren taphtheoats, Copper octople coppdr avetylacelonate, iran hexoste, of iron

propiosate. Promoters are used to subance cure rife. Promoters, whose effect vintes greatly from

system to system are ssed preferably 1 amounts of abont 1 part per mdllion asd nwwe preferably

abonet .01 seeight poresnt or grester. Promoters are used preferably in amounts of abowt 2.0

perecent by weight or fess and ranst proferably about 0.5 weight porcent or less
{8038} The composiion of thiv invention may ferther comprise an adhesion promotes o

adbesion pomoting component, such ay thoss disclosed in Mahdi, U8, Patent Publication
200100550 pavagrapbs 0033 1o 0065 and Hsieh, LLE, 8015473 column §, hine 27 w colump
6, Hue 41 inoorporated heoretn by reference. Preferably the adhesion promoler confaing a silang
pressnt 1 sovpe G, Preferable mwthods of including sihase funetionality in the compositions

are Gisobosed in W et ol ULS, Piteny §,512.003 ot colummn 5, Lioe 38 o cobonn 7, liae 27 118

R
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Patents 3633044 43742371 4 345 053 and 4638011, relovind portions neorporated herem by
refetence. The silane may be bended with the prepolyrmer. In some enbodinents the silane has
ofig o fare dotive hydrogen atoimn whiclh dre resctive with an bsocyanate. Preforably such silang is
#omervapto-silang or an wino-silane and more prefecably v @ mescapto-trialhoxy-silane or an
aming-triatkoxy silane. by sorne embodioenty, the silanes faving, active hydgen atoms rosciive
willy fseeyanate woletios, can b mactsd with the terminal sooyanaie moieties of the prepolymer,
Such reaction products are disclosed in US, Pat No. 4374237 snd 4,345,053 relevant parts
nporporatid ferein by wefersace Iy other ephodiments, stlanes having reactive hyidrogen
mietivs resctive with isucyanate roisties car be reacted ito the bickbone of the prepolymer by
reaciing such silane with the starting wateriads during the preparstion of the prepolyesr. The

process for the preparstion of prepolymers contxining silang i the backbone v disclwad 8 U8,

Pat. No, 4,035,012, relevant portions ncorporated herein Wy reference, Such silans, baving active
Tedrogen moieties, can be reacted with a polyisocyande o form s addoct which is bonded wdith

the prepolymer reacted with 2 polyurathane prepedymer or reacted witloa polvisoryanate and a
compossd having on average wore than one molety veactive with an isocyanste moisty.

Proferably the adduct iy a reaction prodect of & svcondary amdige or mercapto-aliony silane snd 8
polyisacyanate, the adduet having an average of @ least one silave grovp and &t Jeast one
jancyanate group per molecnde (herelnafter "adduet"}) The sdduet Tevel in the compasitions is
preferably fn the rauge of abowt 0.3 percent to about 20 percent, wors preferably in the range of
sbout L0 percsnt to about 10 percent and mast prefierabily i the range of abomet 2.0 percent to
shout 7 pervent. The addind may be prepared by any seitabile method, such as, for exangde, by
racting an secondary amino- of mercapto-alkoxy silane with o polyisnoyvanate compound,
Suitable polyisocyanstes for wse in preparing the adduet inclode those describad above as suitable
for wse W prepanng the propolymer, particubuly including taophorone dilsocyanate, pofyaethyl-

ane pedyphenylisocyanates, and aliphatic polyisocyanate such ay bexwmethylens ditsocyanate.

Preferably, the polyisocyanate i an aliphatic polyisocyanate and is wost preferably an aliphatic

polyisooyanaty based on hexamethylens ditsecyante. The polyisocyanate nead fo propare the 8o
cynnate stane adduet proferably has # molecolar waight of loss than abog 2000, e prefarably

less than abowt 1000, Suitable organofenstional sanes include amino- or mercapto-atioxy
silanes, BExamples of such compounds inclwde: N N-bis(3-triethoxysilyly propyijamine; NN-bis
[{S-teipropoxy-sifyh propylamine; Ne-(3trimethosysityl) propyb-3-IN-C-trimethoxyaily-pragl
mnine]propionainide;  N-C-nathonysilylipropyh-3-IN-3-tricthoxyatly D-propyl-aminepropion
arnide; N-O-trinethoxysibyBipropy B3NS iothoxysilyl -propylaminofpropionandde; 3+trivmethe

amy‘si?yiprzy;)yi. 3-AN-Curimethoxystly D-propylamine}-2-methyl  proplonate; S-idethesysilyl

|25
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propyl 3-{N-(-nethonysiivD-propylanino b Tamethyl propiosate; Swimsthoxysidyipropy! 3-[N
{StviethonysilyDepropylamino}-2nsthyl propilonate; snd  the ke, Profersbly the organo
functional sifang s guromemercaptopyapyirimethovysifang Givaifable az AIR® from Union

Carbide) or NNbis{G-rimethoxysilyDpropyDamine. The amonnt of adbesion promoter present
15 that amount which entances the athésion of the adhesive o the substrate surface.  The amount
of adhesion pronoter present i preforably sbowt 8.1 percent by welght or greater based on the
weight of the adhesive and most prefesably about .5 percent by weight o graater. The anouut of
adbesion promater ased is prefersbly about 10 prresat by weight or lesy and most praferably
abugt 2.0 percent by weight or loss. The adhesion promoter can be located in either or hoth pa

of a two part adhesive, in the one pant adbesive and fow in the activator,

[O046]  The compositt

on wuay further comprise one of piore Boovanate functdnal pre-

o based polyeds which sre solid at ambiant Gmper

polymers Contanng one or nwore polye
about 237 O The polyester based polyals have melting points such that the prepolymer provides
sutficient green strengih o prevent the substrates from moving 1 relation o one another due
goavitational fuvees at wabient tenperaturss, Iy terms of mstaliimg » window a veldcle or
building, the polyesier based prepolymer prvents the window from sHding after nstaliation.
Preferably, the polyestar polyols bave pelting points of sbowr 40% € or greater, sven nuwwe
prefevably about 4537 O or greater and wost prferably about 50° € or greater, Preferably, e
polysster palyols exhibit melting pointy of oot 83° € or less, even muwe preferably sbout 7¢O
o dess and most preferably ahout &F T or less. The podysster hased isocvanate prepolymer can
be prepared using oue oy more polyester polyoly and preferably an wonutic polyvisosyanate, in
crder o Factlitate pumpability, #t may be diluted with 8 plasticiese, The anwunt of polyaster
podyol i the propolymer Iy g sulficient amount to sapport pumpability of the comprsition of the

mventinn Proferably, the polysster polyel based isocyamte prepolymer Iy present in the

compesition i sufficlent amount o enhance the needed green strengh and theology of the
compostiion. I the amount is tos lgh, the composition i3 not hand gun applicable st ambient
temperature. Proferably, the polyester polyol based isooyanate prepolymer ix present in the
SNy
compisition, more preferaldy about 1 percent by weight or greater and most preferably about 2

ssition i mr ymeant of sbout § percent by weight o greater haged on the weight of the

percent by weight or grester, Proferably, the polysster polyel based isocyanite peepolyiner ¢
present in the compesition fn an amount of abowt 10 percent by weight or less, even more
preferably abowt § percent by weight or fesy aud most preferably abowt 3 percent by welght or
less. The ong or ypore isouyvanate Tunctional prepolymers containing one or worg polyester hased

ofvoly aw preferably located in the resin or A side of a tve part adhissive,
B ] !
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fandl} The compisitineof e tnvention adso preforably containg one or mors plasticizers or
sotvents to modify theologios] properties o desived conststency, Such muterials should by five
of water, nert 10 iSOUvante gronps s wh compatible with the prepohvmer. Such matertal may be
added tor the reaction mixtures for prepaing the Soovanats functionad corbponents, suchk as
prapalyniers, or to the mixture Tor prepaging the fnal composition, bt 18 eferably added te the
rescton mivtures for preparing the _gisi‘apsjiymer amd the addiel, so had such mixtwes may he

ROt r:ezsi’i}" mised wnd handled. Exemphay plastic anvd Besdvents are well kaowin in the artand

include straight and branched alkylphthalates, such as disonony! phthadate, dioonyd phihalats sod
dibutyl g}hthaia a partiadly hydrogenated terpene vonwnsrcially avalahle ss "HB-407, oyl

phoaphate, spoxy plasticizers, toluene-sulfaide, chlwoparatling, adipic acid estars, castor oil,
xylens, Lamethybd-pyrcobidinene and tolvene, The ameunt of plasticizer wsed is that anwount
sufficient W give the desired sheological properties and disperse the componenty in the
compusition of the vention. Preferably, the plasticirer is present in the compositions of the
invention inan wmoei of abont § part by wedght or greater, wore preforably about ® percent by
weight or greater and most preforably sbowt 10 parcent by welght ov grester. The plestivizer s
preferbly present inoa woount of about 35 percent by weight or less and musst preferably about
25 percent hy waight or less. The plasticizer muy be present i one or bothy parts of a two part
commposition. & i preforsble that some plasticizer be pressnt in the vesin, A pawt, with ihe
irocyinats finctional prepolymers,

Y The compositions may fuvther comprise one o e polyvfunctioaal ixocyanaes for

the purpose of improving the modebes of te composition in the dured form., “Polyfonctional™ as

e 1 the comtext of the ixocyanates refere W isooyanates baving a functonsdiy of 2 o greater,
The pulytsscyanates can be any monomeric, oligomeriy or polymeric socvanats having a
norpinal fonctonality of abowt 3 or greater. Mive preferably, the polyfonctiona) socysnates havs
wnonyinal functionality of abowt 3.2 v greater, Preferably, the polyfunctional isooyanates have o
nominal fupctonality of about § or fess, even mwore prefevably sbout 4.3 o less and most
preferably aboat 4.2 or less: The polyfinctional dsocyanates van be any socyanites which are
reactive with the socyanate pelytsocyanate prepolymers and /or isoeyanute reactive components
used i the composition and which improve the wodules of the cured composition. The

polyisoryanates Can be ynonemenic; Wimerke sovyanrates o blurets of mwonomeris socyanates;

oligomeric or polymerie, the reaction prodhict of spveral unils of one or muse mowomeric
isoeyanates. Edunples of praferred polyfmctional isecymates nelude trimers of hexamethylene

diizecyamste, such as those available from Bayer under the vademwk and designation

DESMODUR N30, DESMODUR K100, and polymeric isooyanates such as pedymerie MDI

[
ids
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{methylens dipheny! dilsoryanates) such ae tuse marketed by The Dow Chentcal Conpany

wpder the trademark of PAPL including PAPL 20 and PAFL 27 polymeric isooyasate. The
polyhuetional ooyapates wre present in e sufficient amount to bapeet the modohis of the cured

compositions o the mvention, I oo wmoch s ased: the cure rate of rh; cmpositisee iy

s used; the desired modiles levels may not be achitved

wisaceepaily slewed downe B oo Hitle
The polyfunctional fsocyanate Is prefersldy present i an amount of about 0.3 percent by waight
or greater based on the weight of the composition, more preferably sbout 1.0 phrcent by weight or

groaterand most preferably about 14 parcent by weight or greater. The polviunctional sudyanate

4

is preforably present in an amount of sbout § pervent by weorght or Iees, based on the weight of G
compoatiion, more proferably sboat 3 percent by weight o less and mont preferably about 3
prrcent by weight or less: The ons or more polyfunciionsl isecyanates are preforably located in
the resin of A sids of & fwn part composition.

RSN The composition way further comprize stabilizers, which fonction o proteer the
acdisosive congposition frove moisture, thereby inhibitng advascement and preventing promatere
crosshinking of the sodyanates o the curable compuosition. Stahilizare known to the skitled astisan

for moisture v adhestvey may be used besin, Included among such stabilizers are

divthylmatonate, alkyiphenol atkylates, paratsloene sulfonie socyanates, bensoyl ciloride and

v

arthoalky! fornwates. Such stabtlizers wre preferably used i an amount of sbost .3 percent by
weight or greater hased o the il weight of the curable commposition, preforably about (0.8
percent By weight or greater amd move preferably about 0.8 parosnt by weight or greater. Such
stabifbrers are ased byatvmnonnt of aboot 3.0 percent by weight or Tess based onthe woght of the
canable composition, more preferably about 2.0 percent by weight wr less and most preferably
abouat 14 percent by weight or lesg

USRS The adhestve composition may frther comprise a hydrophilic matoriad that Suwetions
toy draw abrosphetic moisbine o the composition. This material enhances the cire speed of the
formulation by drawing atmospheric molstire to the eompositions, Preferably, the h‘y&rog;hi‘iic
material 1s & bguid. Among prefarred hydrwcople materdaly are pyrvdidones such as 1 raethyl-2
pyreolidone {or Nemethyl pyorolidane). The hydrophilic matenial b prefiaably present in an
amount of abouwt 8.1 percent by waight o greater based on the waight of the composition and
prore praferably about 9.3 percent by weight or groster, The hydrophitic material is preferably
prosent in an arnowit of ahout 1O percent by weight or ess and most pi‘&fi{‘-réﬂ}i y about 8.0 percent
by welght or fess.

(8045} The cmoposition may further include seinforcing fllers, wellhnown 1o those skifled

ot the agt, melading carbon black, wasdun dioxide, calciom carbonate, susface tregted
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tifantum axids, famed silica, and tade, with cacbon Bliek preferrad. In some ombodiveents, mors

st 1

than one redoroing flle may be used, of which one is carhon blsek 1o a suffict

b

color to the composition black, Prefeeably, the only reinfoscing Blier used is carbon Maek The
seinforcing Dillers ave veed g sufficiend amount to incroase the strength of the composition and
foe provvide thixatropio propertiss o the conposiiion, Preferably, the reinforcing filler i prosont in
st armownt of ahout T percent by weight of the covposition or graster, more preferably sbout 15
porosat by weight or grester and mwet prefoeabdy abowt 20 percent by weight or grester,
Preforably, the reioforeing Gller s present in an amount of ahowt 40 percsat by weight of the

comppostiion e less, more preferably abowt 35 percent by weight or Bss and most proferably

.‘

about 33 percest by weight or lesy. Ammong optioval nwterialy in the composition are elayy
Preferved clave asefil in the vention include kaolin, swface teated kaolin, calcinesd kaolin,
aluminas silicates and surtace tromted anbydrous abuminan stlicates, The clays o be used in
any form which Daetlitates formulation of a pumpsble composition, Preferably, the alay is inthe
form of pulverized powder, spray drisd beads of finely groond prrticles. Clave may be wsad i an
amiount of sbott O porcent by weight of the composition or greater, more prefersbly abous 1
percent by waight or greater and even more preforably about § percent by weight or gresier.

ent by weight or lesy of the

Proferably, the clayy are osed o @ amosmt of ghout 20 pe

composition and more prefersddy abit 15 porcesit by wetght or Jess,

fikia] The two part compositions of the Invention covoprive a coring agest located in the
second part. Such opving agent comprites one of woore compounds that contai greatsy than one

iscyinate reactive groap. The corng ageots prefevably contain hiydroxyl of amine fuhotions!
groups. The curing agents cag be ong wr morsone or miove low molecnfar weight vompounds,
polyols or polyanunes. Polyols as deseribed hereinbefore can be utilized as curing agents. One
class of polyols or polyamines van be prepolymers s desovibed hereinbefore propared utilizing
exorsy equivalents of Jseyapate veactive groups such that the eeulting propolyimers contain
ISOUVANALS TERCIIVE BYIUPS, pxeifz ably hydroxyl and oraving gronps.

{88471 The one or mewe low molecular weight compownds have two or oy istoyanits
reactive groups and s hydmcarbon backbone wheaein the backbone may farther conprise ong or
niove beteroatoms. It is advantagenus to use such low molecular weight compownds in two-part
companitions, Such low oolecular werght congoundds may b congrounds known in the st s
chain extenders, swch compounds. wre difunctional, or eroxslinkers, which have, on averags,
grsater than bwo aotive hydrogen groups pey comnpound. The heteroatony in the backbons van be
oxygen, sulfin, nitrogan or @ yaisture thereof, whereln oxygen, nitrogen or & mixiure theveof i3

more preferred and oxygen wost prefevved. Preforably, the molecndar seeight of the vy miolsonke

3
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wizight compound s abaut 12000 levs and maore preferably sbout 100 of fess. Preferably, te low
mdecitlary welght cotnpound comprises ong ov move malifenctional sloshols, rediifonctions
athapol amibes, one or more adducts of mulitfunctonad aleoho! and an allvisne oxide, one o
more addects of & nuslufunctional sthanol sunine and an alkylene oxide ov & mistare thersof,
Among preferted maltifimetenal aleohols and malitfunctions! atkanel amives are ethase dind,
propane diol, butine dicl, hexane dind, heptane diol, octane diol, glyvcsring, trimethylol propane,

pentacrythritol, nsopenivl glycol, sthanel amings (disthanel wine, tmethans] amine) and
prapano] amines {disisopropanol smine, -isopropanc! amiine) and the ke, Blends of varibus
bew molecalar waight compounds ey be wsed. The low mokeoular weight compowd s vsed in g
sufficint onmed o obtain e desired G-Medudos (B-Maodulas), In two-patt vompositions, the
low molecubir compound miy be located in the resin side, the owative side or both. Preferably,
the fow mndecular weight componnd is located in the curative side, Praferably, the low mokecular
wetght comprund s present i the composition n s amount of sbowt 2 percemt by welght oy
greatey, more preferably sbout 2.3 porcent by weight or groster and most preforably about 3.0
percent by weight or greater, Preferably, the fow molecular weight compound is present in the

="

composition inan amoust of abowt 1 porcent by welght or less, muwe preferbly aboat 8 percent

By weight or less and most preferbly abowt & porcent by weight or logs,
$at=83] Iy a two-part curable compenition, the coradve part (B) mway further comprise

potyosyalkviene polyanine having 2 or greader anungs per polvaiine, preferably T to 4 amines

por poulyasune and most preferably 2 to 3 amines per padvamine. Freferably, the polyowyalk;
pirlyianine has 8 welght average molecalar woight of abont 200 or prester and most preferably
about 40X or greater, Prefeeably, the polyosyalbylene polyamine has 8 weight average sholecutir
weight of abowt 5000 or less and roost preferably abount 3000 or hees. Arpong preferred
polyoxyalkylens  polvamines are JEFFAMINE™ DOTE03  polypropy

moleondar weight of abost 400 and TEFFAMINE™ D00 polypropylens oxide dianine,

lene oxide  friamine,

mokzeutar weight of about 400, The pelyosyalkylene polyamines sre present In a sufficient
sootd o prevent the compesiiipn from sagging onee applied. Preferably, the polvoxyalkyiene

polvamine s preset in the corable compusition 1 an amoeunt of gbout 8.2 percent by weight or

greater, more preferably abont 0.3 percent by weight we greater and miost preferbly aboat 9.8
percent by weight or groster. Preforably, the polyoxyadkylens polyvaming s present in the curable
compesiion i an amount of about § percent by weight or feas, move preferahly sbout 4 perosnt
by weeight or less and most preforably abowt 2 porcent by weight on less,

IS Other compovents conwoondy used i Quable compositions may be wsed in the

cotapositions of this invention. Such materals are well known to those skillad in the art and oay

g
%
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inchede altrevieket stabilizers and antiosidants amd the ke, The compositions of the invention
miay alsi contain duratality stabilizers known in the art Ameng preferred durability stabilizens
arg alkyl substituted phevolse phosphites, sebicster and cinnamates, A preferred olaes of
durability stubifizers includes organaphosphites, The organophoasphites see profierably present ina
sutfivient amount w eubiance the durability of bond of the adhesive composition fo the sebstrate
surface, Preforabdy at least one of the phospborous atoms 15 bonded o an oxygen atoom which is
bonded 10 an gromatic motety, such ax g phenyl. Preferably at least one of the phasphorous atmns
i honded 1o o oxygen mlom honded to amalkyl molsty, Such pm\whitex ars disglossd i Haisheeg
al. UR 7416599 colvom 10, Hne 47 w Colomn 11 fine 35, tncorporated herein by reference.
Axnong preferved Organophosphites are polytdipropyleseglvest) pheny! phosphite (available from
Prover Chamies] Corporatiay under the tradenark and desigoation DOVERPHOS 123, terakis
modecyl 4t isopropylidens diphosphits (available from Deover Chemical Corporation under the
stademark and designation DOVERPHOS 675), sad phenyl difsodecyl phosphite (available from
Dover Chenneal Corporation ender the tadenwrk and designation DOVERPHOS 7). Breferably,
the ceganophosphite Is present in the composition in an amidant of ahout 0.1 percent by weight or
seeater and mwwe preforably about 002 percant by weight v greater based on the weight of the
conmpeattion. Preferably the ovganophospliie s present in the composition in an aivewit of abort
L percent by wolght or loss and more preferably about (08 percent by waight or loss based on

thi weight of the composition.

EEEH In g profered embosiment, the composition of the nvention may Further include a
Bight stabslizer. Any light stabidizer which faciitates the system maintaining durable bondie the

substeate for @ sygnificant portion of the Iife of the stueturs to which 115 bonded may be ased.

Prefepved Hght stabilizoes arg hindered amine Heht sabilizers. Bxempalary hindersd amine lght

stabilizers are diselosed in Hsieh ot al. US 7410399 vohann 1, Bine 31 w Loe 63, incorporated
berewn by referonce. More preferred hindered fighd smine stabilizers tnchude Thuvin 1,203 bis-{1-
eotyloxy-2.3,0.6, letramethyl-d-piperidingly sebacate and Tiowvin 765, bid{ 12,268 penty
methyl-dpipeniding) sebacate, & sufficiem amouwmt of light stabifizer to cnhance the bond
thuability 1o the substride ray be used. Preferably, the Hebt stabilizer 15 vsed in amount of aboot
{1 percent by weight tr greater bussd on the weight of the composition, nore preferably about
{12 percent by weight or greater and rnost preforably about O3 percent by weight or, Preferabiy,

the light stabilizer is present (n an wnownt of abowt 3 weight percest or less based on the weight
of the composition, more preferably about 2 welght porcent s lewy and miost preferably about {

wistght percent or less,
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RUIAE ! In anotber prefopsd eubodimed, the conposition may further comprive an ultra-
vivdet fight absorber, Any uliraviolet gbsorber which exbances the shuashility of the bond of the
conpositha tr a substde may be used, Preferved UV light absorbers include benzophenones snd

berzotriazoles. Exemplary UV lght absorbers hwlude thime disclosed in Hsigh ot o, US

7416599 cobmmn 11, Bine 84 o Colwon 12 Hoe 29, incoeporated hessin by reference. Moo
& .

preforred UV Light absorbers tnchude Cyaiorh TIVAS31 243}"&!‘0?{}-‘~iif"i_}*OC{(}?{th‘,i}i’.-(l;;ﬁ‘ie'ﬁtimt‘- and
Tawvin 371 Z-0QH-benzotriwzol-2olpt-dodecyl-bmethylphenol,  branched  and  linear
Preferably, the UV fight absorber iy used in sufficient amount (o subance the darability of the
bood of the adbestve 1o the sebstrate. Preforably, the UV ahaiwber s wsed 0 an smount of about
1 percent by werght or greater based on the weight of the composition, more preferably about
.2 weight percent or greater and most preferably about 03 weight porcent or greater. Preferabiy,
the UV Lght mbibitor is usad in antount of abowut 3 percent by weight or leas based on the weight
af the compesition, more preferably about T percent by welght or less aud mwost preferably sbout
! percent by waight or less,
RULRS The ane past crwnpoditisnr or each component for sach part of & two pat Somposition
gy be formulated by hlending the components tugother using soeany well known in the ant.
Generatly, the compovents arg Mended m a suitable mixer, Such blending is proferably conduciad
i under vaconam or I an iert atmespiiers, sach ay nimgen or argon, in the shsenve of oxygen
aml stmospheric moistore t provert prewature reaction, 16 may be advantagenws’ o add
plasticizers to the reaction mixiure fin preparing the booyaate fanctional prepobymers ao that
such miviures juy be easily mined aad handled. Alternatively, the plastivizers can be added
during blending of all the compoverds. The ngredients arg blended for a sufficient dme o
prepare 3 well blended mixtare, prafesably from sbowt 10 to about 60 mimues, Uncs e
composition 15 formulated, 1t 1% packaged i # seitadde container such that it is protocted from

atmospheric moistare and oxygen. Contact with attndspheric motsture and oxygen could rewdt in

prepmtre Croashioking of the prepolyniers contalmng isocyanats groups.
HE IR The Components of activator ave blended in the sobvent o dispersant under conditions

such that 8 stable homogeneous composition 18 formad. The avtivator composiion may be
prepared to have concentrations of componests for final application as deseribed hersinbafors,
Stable ax used herehy with respect to the composition of the nvemtion means that the compunents

rsion for o pariod of theee months o weater When stored at anthisnt

remain i soblution or disp
tomperatures, from 20 10 30 20, aud more preferably for a pertod of 6 months snd most preferably
for w period of 12 months, This is also known fn the art ae the shelf lie of the composition, The

activator and the obe o twe part composition of the vention. may be packaged in sepavite
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crmtainers wntl s destred to contact the activator and the composition of the wnvention, In one

ernbodiment the contacting can take plos iy & place remote from such packaging.

{B084] The compositions of the invention may be used to bond a variety of substraes
tegather us described heveinbelfors, The composition oan be wsed 1o bongd porows and nonporous

subetrates together. The composition 13 applied to o sabstrate and the composition ou the fiest
substoae 11 thercafter contacted with a ssoomd substoate, In preforred enmbodivnenis, the swfaces

o which the composition is applied we cleanad, activated andfer primed prior to application, see

fo - example, . Patests 40NERSIL 3707531 and 3079794, cvant paty of all e
incovporated horein By reforence, Generally the one pavt adbesive compositions of the investion
are apphad st tormperatives at which the compositions can be pumped. The one part adhesive
compositions care i the prosence of stmospheric motsture. Exposurs to atmospheric molstue is
safficient 1o result in owing of the compositron, Curing can he aveelersted By the addition of
additional water or by applving heat 1o the cuning conposition by means of infraved heat,
convection heal, microwave hesting, spphication of ultssonic vibration and the fike. Preferably,
the one part adbestve Compositions of the mveation we formubsted o provide an spen thne of &
Ieast abowt 3 mimstes or greater move preforably abowt 3 minuies or grestor. Praferably, the dne
part adhesive compositions of the dnvention are {ormalated o provide an open Hme of at leaxt
about 30 minntes or less and e prefarably about 15 mimstes or feas, “Cpen thne” i uadersiood
o mean the tgme afier spplication of the composition 0y a flrst substrde wtll i a1 hecone a
Righ viscous paste and 18 not subgect to deformation dining assembly © conform to the shape of
the second substrate snd to adhere to i

{BRS] The compositicnss of the invention may aned to bond glass to other subsirates such as

the first subsrate is a glass e scratch resistant

wetal or plastics. Iy a prefored cobodimernd,

plastic window gad the second substrate is a window frame. Tnoansther preferrod srboditnent the
fiest substrate 5 3 wihndewy and the sepond substeate s 8 window foune of an autonobile,
Preforably, the window 1o cleaned and sy have  glasy wipe or primer applied o the arsa to
which the adhesive 1t be bonded, The window flange sy be primed with a pabt primer. In
one embodiinent, the sdrdow andfor flange or window frame may be oomtacied with an activator
of the mvention prios o applying & compositin aconading 6 the nvention (o the window andéor
flange or window frame, The conposition is spplicd in a bead to the periphery of the window

located such that b will contact the window Tlange whim placed 1o the veliicle. The window with
the composition located theveon W then placed wio the flange with the composition located

e

hetween the window and the flasge. The bead of the compositon is 8 comtinuous head thas

fimetions to ssal the junction betweer the window and the window flange. & contimsous head of
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the composition 15 a bead that s locaied such that the bead connects at pach end o form a

continmgs sead between the windovwandthe Hangg svhets dontactedd. Theveafter, the comy

s

i altowsd thcure. The compositions of the Invertion can be osed to bond replacement windows
intix @ stvogture. In thos enbodinent, the old window or & poction therend v removed from the
window flange or frame, This s typically achieved hy cutting the old adhostve betwein the glass
atdd the Hange or frame. In some cirounatanges, the portion of the old adhesive rniaining oo the
flange or window frams e it on the frame or fange. The pontion of the flange or fraoe that dogs
mest have ald sdbesive depositad thereon can be privasd. The composition of this fvention can ba
appliad to the frame or flangs over the old adbestve and it will bond 1o the old adhesihve,
Generadly the old adbiesive 1 & polywethane, stloxaue, stloxy functional polyether o siloxy
functional polyolefin,

sitiony sre Mended ag would sovmilly be

{B686] In vse, the covaponests of two-part compo
done wherowsaking with sach mateiads. For o tvo-paet compositions 6 be most gasily used in
conurercial and Wdusinial suviromnenty, the vohume vatie & which the fwo parts ate combined
shenild b @ convenigat whole sumber. This facilitates application of the curable csmpusi*;.iim

iocand dynimin miking Suck

with conventionad, coromercially available dispensers ichsding st
dispenssrs with static mixing are shown i LLS. Patcnt Nombers 4338220 and 5,082,147
{increporated herein by reference) and e available from Conprotee, Ine. {Salem, New Jeedey)

ander the trade navoe MIXPAC or SULZER™ QUATIRC of Sulrer Lid., Switzerhund, Typically,

these disponsers wse & pair of tubular receptacles amwmged side-by-side with cach tube being
ntended o receive one of the two parts of the polyreerizable composition. Twa plungers, ore for

each fube, are simaltaneously advanved (e, wmanually or Iy a handactuated raichoting

moechanism) 1o evacuate the contents of the twbes into 3 commuw, hollow, elongated mining
chander that soay also contatn g static vuxey t facilitate blending of the two patk. The blended
pobvmeriaable Composition 1§ exinded fronthe miving chaobey onto 8 substrate. When osing
clectrvally-driven equipmeny, dynamwic mixing may be wséd. Oncethe tabes have been emptind,
they cart be seplaced with frash tubes and thecapphication process contimed. The volomatnie oiio

at which the two parts of the polyrnerizable compraition are combined i» conirolled by the
diameter of the tmbas, (Hach plongee ts stved o be revetved within o tube of Hixed dlametr, and
thi plungers are advanced 1oty the tubes af the same speedy) A single dispenser s often intended
for use with a vanety of different two-part polvierinile Compositiong and the plungert ate sived
o deliver the two pards of the polyroenizable compisition al 2 conveniont iy ratby Some
coTIman MK ratio L2, 4 and 100 and cavoalto beodd rattos. Preferably, the two pants

are blended 8t 2 mibx ratio of sbout 101
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{86571 Preferably, the mised two-part compositiony of the invention have & suilable
viscosity woallow apphivation without detppiog. Preforably, the viscnsitios of the two mdividual
cnaponents should be of the xome ovder of magnitude. For lower viscositiag, the conponsat

oy requite selling agont kuown in the ot o prevent sag of the wnoured adbesive systonn Tweos
W X R & > N T <

part adbesive compositiony start (0 e apon puxing the two pats, Curiagomy be ancs
amﬂ ving heat to the owring adhesive by mewns of nfrared beat, indoction heat, convection heat,
microwgve heating application of ultrssonie vibration zmd the ke,

LU In andher crbodunent, e invenlion i 8 process comprising: 2} applyving an
activator 0 a surface of v substrate: ansd D) wiping the applicd composition off of the sface of
the substrats or allowing & wajor portion of the solvent or disporsant ko the composition 1o
evaporate off of the surfuce of the substrate, The setivator may be applied by any means wall
known in the art. It oy Be applied panually by spraying, brushing, solling or applving an
absorbent materialy such as a cloth, containing the activatir to the yarface of ¥ subsivate o which
the adbesive will be applied such that a sufficient amoust of the activatin 18 appdind 1o the surface.
The sctivator can b apphied by hand esing 8 absorhett matenial sech as o 88l or spunge
applostor, a primer stick or by robotle application, wiiliding machings such w5 swtomated felt
spphostor as, e, provided By Nondson Dentschland GmbH, Brkeath, Germiany o autonatad
spray apphomtion equipment a3 ag. provided by SCA Schucker GmbH, Bretton-Golshauses,
Cetfroany or the M7 robotie systont o svailable from Fanoe Robotics Américs, of Rochester

Hills, Much, wand with i avtvosded pwimser disponse applicater supplied by Noedson

Corpovation, Antberst, Ohio. In one embodiment, thi sctivator of the inverntion ix applisd and the
sodvant or disparsant is allowed w0 evaporste away from the surface of the substrae, Ty soother

erpbodirnent, an sbsorbent yaterial, such as described berainbefive, 5 wiped ovir the subsivais o

which the activatoy was applicd. Generadly, this resalis b romoval of the solvent s disporsant
and Tesves some of the other componssts of the aclivater on the surface of the sebstrate. The
provess of the nvention may further comprise contacting a first substrate with an adhseive snd
second subsivate wheretn the adhesiee is applied o the portion of the sinface o the Sest subsirate
to which the composition way applisd and the adbesive is disposed betwren the fiest and the
secomd substrates. In the embodiment wherern sobvent or dispersant 1s allowad to evaporaie away,
the adbesive can be appled after sufficient wine such that the adhestve dhwably honds 1o the
surface of the substrate. Proforably the floh thne, that s the time the sabvent or dispersant is
atlowead to evaporate savay, 1sat feast about 60 sevonds, more preferably at least abont 20 seconds,

and most preforably at keast abowt 1 seconds. Iy a preferred embodyment, the conposition of the

mvention preferably cobances sdboesion after spplication and befiwe adbesive application for 30

1
Tak
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days or less, more preferably 7 duys or leay, smore preforabdy 3 days or less and sven mote
preforably 60 minutes o foss,
HEDS Preferably the cure e  determined by Jdotermining the dynamic vield siress,

measand by F on o rheometer. Preferably the &7 s & x M Pa the strength of the coring

ta destgnatest time. Inanother sinbodiment the composiiions of the invention can be
used: to bond medular components o x car body of o sach othere Examples of modalar
components mclade vebile mwdules, such s door, window w body. Moleouky weights as

deseribed hergin are number average molecule weights which may be detcomingd by Gel
Permeation Chromatography (also referred to as GPO). For polvarethane prepolymers, o s also
prasible w0 caloulale approximate number average muderalar welght from the eguivalent tatio of
the ism.‘}_x-es’naiﬁf Ci‘.ﬂﬂp@‘&‘ﬂdﬁ and of the polyol compounds with which they are reated as knsws o
the perstwes skitled oy the

ILLUSTRATIVE EMBODIMENTS OF THE INVENTION

{60s41 The following vxamples are provided @ dlustats the foventing, but are not rdended

1o Tt the seopethereaf, AH pants and porcestages are by weight vrdess stherwise hudicatad,

{8061 Preparation of Doyanste Fonctions] Drepolyiner Comdining Actvlate Groups
2080 graras-of metfodens diphenyl disoovanate and 350 srane of ditkor uonyl philialate are Charged
8 3 3 3 g

o a d-lier ketile equipped wath an ypitator and a heating jacket under nitrogen protection. The
reacias are mixed and heated under mitrogen anitd] the miture resches 43°C, Onee the mikture

veaches 45 °C, 30 grame of hydoxyethyl aceyhue are added stowly sad te fomperatue i

Fe

monitorsd to keep the emperature below 54°C, The reaction is monttorad sud samples are weted

{or isocyanate content by firation, When the desirnd ixocyanate vontent is reached § grams of

dintbyl nlonate e added, The tbxiure 19 agitated for 15 minetes at 322534 °C Thersafter, the
resulting prepolymer baving apn socyanate covdent of & porcent 15 packaged i oan air tight
Cortlaingr.
R H e Twa Part Adhesive Preparation

An amount of the prepodyorer by placed noa cup and sealed. Half of the aerviate
mononer 18 plaved in a separate vop, and perogide Iy added. Then the components are hand
oixed. The mixtare s vontacted with the prepolvmer. The ssoond hadl of the aceylate monomer
18 placed b a separate cuposad peraside is added. Then, the componsnts are hand mived. The

muxbie 38 contacted with the prepolymer and the sther balf of the sorviate memibmer. The

componenty are moixed slowly with & tongue depressor, The miging cop i senfed and placed tna
specd mixer and mixed at 2100 rpoy for 40 asconds, I needed, the nuxing steps are repented witl

the components are homogeneouy, The mixing should be performed so that the wmpersture dies
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sot excead 40T, In one sxample, 12 govas of neethy! msthsorylate, 37 grams of propolveer, 1.2

grivns of -buty] peroxyhenzoate are used, The teges ooyanate content 15 8.7 percert by weight.
{4 granw of Nephenyl-2-propyl-3,3-pyridine or dimorpholine diethyl ether are added 1o 10 grams

of the mixture and bag mixed for 13 seconds. The G modulus of the compositions prepared is

tosted: by des T;nmmg the dynamic yield stess on 8 rheometer. The reanlis are dlastrated in

Figar: 1, which shows that the pesence of dimerpholine disthy! ether DMDER i cyeloaliphagic
fertiary dmine) impacts the vure of the adbesive whils Nophenyl-2-propyvl-3,5-pyridine HPSOH (an

sromatic ety anined does not.

ey} Any munerical values seofted in the above appliestion inclede afl valus from the
fower valtie to the upper value 1o Incremenity of one unlt provided that these 18 2 separation of w
least 2 umits between any lower value and any higher value, As an example, if it is stated that the
amcunt of & component or & value ofa process vartable G50 for example, from 1w 80, proferably

N

froan 30 w0 80, move preburably from 30 to 70, it v ttended that vidues such as 15 10 85, 22 w0 68,

f"?

13 10 31, 30 to 32 et gre expressly empmsrated i this spectfication. For aloss which are
than one, ong upil by considerad to be (OO, D001, .01 or 01 as appropriate. These are only
examples of what ix specifically mtended and all possible combinatne of mmenical valass
betwesn the Towest value, and the highest valug evnmerated are to be comsidersd us be expressly
stated 10 this applcation in a similar manner, Unlesy otherwine stated, all ranges inchude nth
erdpoints and all numbers betwaen the endpotnts, The tse of “abhout” or “approsimately™
connection with a range appliss o bottcends of the pwmge. Thus, “shout 20 to 37 15 ntended o
cover “abwat 20 to about 307, inclusive of st least the spovified sadpoints, The diselsures of all
arfickes and referencey; including patent applications and publicatons, are incorporated by

ssentially of o describe @ combinstion shall

reference for all parposes, The tarm “consi
include the eloments, ingredisots, components or sieps demtified, and sueh other elemenis
mgradinats, cinmponionts or steps that do not smatenially wifect the basic and novel charactenistics
of the cinabination. The tse of the terms “romprising” or “inclading”™ t desoribe combinstiony of
elements, ingredients, comprnents or stips hurein also contemplates embodiments that coasist
essentially of the cloments, tngredionts, conmponents or seps. Plural sloments, ingredisnts,
components of steps van be mrovided by & stngle integrated slement; ingredient, component o
step, Alternatively, & single integrated element. ingr&dém‘x{, coOmponsnt or step 3’:nigi‘1§‘ be divided
into separate phaval elemants, gredigns, componenis or steps. The disclosare of “a" oy “oue o
desenibe an element, ingredient, component or alep b onot intended o frreclose additional

eleraents, mgredients, components orateps.

2
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{LADRS
What is elaimed s

Chadom 1. A gomposition conprising

a) one of more isnoyanate funclisnal prepobymers:

b} one or more compomids containing a eycloaliphatio wetiary sinine;

£} one or mors Compoinds contairmng a peroside group and,

d} an acrylate containing component;
wherein components a) and b} are kept separate from component o) intil core is desired.
Claim 2. Acvonnposition dccnvding t Claims 1 wherein the weight auio of ong or mibre
compounds containing a peroxide gronp 1o the one of newe compounds containing a
cveloahiphatio tertiory sonrne 15 from abowt L L0 o about 200: 1.0
Clanm 3. A composition axcording to wry vue of the preceding claims whergin the active
Rydeogen containing groups on. e ane or mose compounds containing one or mewe aoryiate
groups and one o more active drogen containmg groups are hydroxyl s aming groups.
Clainy A conpposition according toany one of the preceding claims wherein the one or
more iocyanite contating prepolyroers Contain framuabont 8.1 10 aboat 35 percent by weight of
free Rocyabate groups.

Clagi 8. A compositiod according to any ont of the proceding clabins wherein the

composition iy a twe part adhesive,
Chum & A vompusitin gocording 1o any one of Clabss 1o 3 wherein the frop sorylae

contert of the seeyanste functional prepalymers s sbout LU to sbowt 23 pervent by weight.

Cham 7. A composition according 1o any one of the preceding shidms wherein the
COMposiHon conprises:

a} from about 1 to about T percent by weight of one or more iscoyamue fonctional
prapolyniens

b) from abomt 0.0F fo abowt 20,0 precent by weight of one or move conipoands containing
a eycloaliphatic tortiary amine

o from sbout .05 10 about & percent by weight of ons or more compaoumsds contalning 8
paroxide groap:

oy fronm abont 1o abuout 7O percent by weerght ong or more of ong or more acryvlats
centaining components gronps, one of rove adduets of & pelyisocymate and a compound
contiining one or more gorylate groups and one or mewe aetive hydrogen contaiming gronps, and

o OF sore componneds containing ong o wore iorylale groups.

a3
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Cham S A vomposition scrording to any one of Clanms 1 i Pwherein the aoovlae
comptalng componeni iy one of voom of one fv more coapiunds Sontalning one or mse acivia
Froups, ohe oF Drwre isecyanate Tunctional propalymens contabming free aorylate groups, and ons

o ore adducts of a polyisocyanate and a compound contaning one ormore acrylate groups and

o

one O more fetive hydrogen containing groups

Claim 9. Accernposition secording o any ane of Clatas 1 o 8 whereln the composition
comprises @ voe part adhesive dnd actrvator wharein the one part adhesive compises a) ong or
more socyanats Bactional prepolymers; o one or miwve componds confaining & peroxide groug;
di one or moreacrylde containing componerts and the gelivator Cormprizes ongor more

compunds containing aoveloaliphatio tertiary aming.

Ll 1 A composiion according w Clabm @ whersin the setivator fu OIRIESES #

sufvent or dispersant Tor the-one tw wore compotnds contadming a cycloaliphatio sertiary junine

£l 11, A composition according fo Claim HY wherein the lise acrvlate content of the

secyanste functional prepolymers ts about 0405 1o sbout 0.0 percent by weight.
Clany 12 A wmethod covoprizing:

i contacting the two parts of the compusition accordmg fo any one of tlaims 110 &
toguther;

) contacting the contadted composition of 1) with a first suhstrate;

) comtacting the first sabateate with o second substate with the ehmposition of
deposed between the two silsirates;

i} allowing the compasitions of 1} to cure arst bond the two sobsirtes ogether
Clatm 13 A method sceording to Claim 12 wierein the two pars are mised before
centactng with the firse substrate,
Claimi4 A methaod acending to Claim 12 or 13 wherein after step i) the contacted
substrades are exposed to clevated lemperatures 10 aocelerate the cure of the compusiiion of 1),
Claim 13, A mathod secrwding o mny one of wlatms 12 {0 14 wherein the first subsirate s

glasa, traraparent plastic wharein the glass or tnusparent plastic may have an organic or Ceramic

enamel frit locad abouet the peripbery of the glass or transparent plastic.
Chadgn 16 A method secording w ey one of Clalms 1240 18 wherein the second subsirads

is plastic or metal which may be conted.
Chaim 17, A mdbod covaprising

i) confacting an activator according o any one of Claios % e 11 with g sweface of oneor
both of a first substrate and a second subsirate;

i conincting the covoposition of any one of claine 9o 11

et
et}
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with either of the fhear substrate @ the second sulistrate;

i) comtacting the fivst substrate with the sscond sehstrate with the rompositions disposed
betweenthe twosubstrates;

v} allowing the conposttisn fo vore and bood the two substrates togather,
Claine 18 A method according to Clatra 17 whorein the solvent or disparsant of the
activator 1 allowed to Hashoff bolore thesdbesiveiy contacted with-the one or both swrfaresta
which the activator was apphied.
Tlaim 14 & methiod according to Ulavn 17 ov 18 whergin the st substenie 1 glass,

158 oF transparent plastic voay have an organio or termmic

transparent plastic wherein the §
enarnel fiit located sbout the periphary of the glass or transparent plastic,
Clathwne 20, A nethodsccording to any ong of Clalms 17 {o 18 wheredn the second subisteate

132

ia plastic or metal which may be conted.



X

N

WO 2012/151086

Figure

TR N TRRR TR A TR R

3
NN g

s it .
A TES A
3

3

3

AN E
NN
3

3

.

i

7

5
bRt bbb A A

PCT/US2012/034870

With DMDEE

g With BO8HP

e R B A A IR AN OO N N

fvmingd

T

11



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2012/034870

A. CLASSIFICATION OF SUBJECT MATTER

INV. C08G18/20 C08G18/81 C09J175/16 C08J3/24
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Co8G C09J C08J CO8F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X EP 0 603 046 Al (CECA SA [FR]) 1-20
22 June 1994 (1994-06-22)

page 3, line 27 - page 5, line 39; claims
1-9; example V

A EP 0 964 012 Al (NAT STARCH CHEM INVEST 1-20
[US]) 15 December 1999 (1999-12-15)
paragraph [0004] - paragraph [0011];
claims 1-6; table 1

A EP 1 557 455 Al (SIKA TECHNOLOGY AG [CH]) 1-20
27 July 2005 (2005-07-27)

paragraph [0019] - paragraph [0031]
paragraph [0038] - paragraph [0051]; claim
1; example 1; table 2

D Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

°ited.t°| establish the pul_r;_licdation date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
29 June 2012 05/07/2012
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040, .
éx%ﬂ1#&34&ﬁh6 Bourgonje, Andreas

Form PCT/ISA/210 (second sheet) (April 2005)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2012/034870
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 0603046 Al 22-06-1994  EP 0603046 Al 22-06-1994
FR 2699181 Al 17-06-1994
EP 0964012 Al 15-12-1999 CN 1238366 A 15-12-1999
EP 0964012 Al 15-12-1999
JP 2000044920 A 15-02-2000
KR 20000006008 A 25-01-2000
SG 73647 Al 20-06-2000
EP 1557455 Al 27-07-2005 EP 1557455 Al 27-07-2005
EP 1711572 Al 18-10-2006
JP 4643593 B2 02-03-2011
JP 2007522278 A 09-08-2007
US 2008161504 Al 03-07-2008
US 2011034602 Al 10-02-2011
WO 2005071034 Al 04-08-2005

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - drawings
	Page 42 - wo-search-report
	Page 43 - wo-search-report

