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Adhesi ve Systens for a One or Multi Step Adhesive Binding Met hod,

Met hod for Adhesive Binding of Printed Matter This i nvention
relates to an adhesive system based on at | east one adhesive for a
one-step or mNQOIgslaeZRPerfect binding priocess and to a PCT/BROSIEER2E or
the perfect binding of brochures, books, catal ogues, witing pads and
simlar printed articles using this process. 5 Perfect binding has
| ong been suc | far I aPj 1 ilon of
books, cat al ogﬂ"g‘gsl""wé isl))lé Eg'qga g éa??ebégc@dﬁe%?pllr\\dhéﬁwg@r é@?ﬁ%dﬁg
processes, thdldthodtforAdHesive Binding ofPrintedMatter one hand, to hold
t he individual pages together along one edge, on the other hand, to

affix a cover or a liner around the inner book. 10 Opti mal bondi ng

of the individual bati | i Li0E1 QYA I can
be thoroughly wett g@%@vﬁg&ggﬁgt&?&g é? tg?ﬁ%l?gﬁvgﬁhgggged orPé?%\?/?g?g%OSi ty
adhesi ves (fomadbesivpl for ptometstepdbre siultestepr pdifegiebiniding processdarditoes) are

general ly preferred. Howeve t he pickup of the covers,.

Genoral |3 Feqarotsssfosdhe Rerfset 13naGy AL prostLiis  BoPkse caidBoline. bEYes s
partly consi spagh dparimiarbifted &irticl8s 88ing this p¥BLesy.s per unit area which
are very bulky and can only be safely picked up providing the adhesive

has a cert@in init Pgfechbindirg has long been sucaesstily usedefardhediapisl aaé be

adequat o page ERDT GonieouGHn i BEaRe raleapesdilio PReS BnfdSehass: 1A'

guar ant eed. Spagfect tlsmam_gyyv@cém, HeORINcHoR f iy adhdglys is, on thB@dneaidrif,i ed by
a single adhesive, the idea of introducing the so-called two- s{hot
(o)

process was a&bb@@ﬂfh&ti“@ﬁid@@i Pgoes tngetheralong onRadaee Onheciler hang
e ST PSSOl LTS phRR BRI 5 TLrL Bl e
adhesi ve,1@5  pr eOptimbdlybordirg bather individual eegesfis laebeveddhtha iddividuaere a
" Fhe maohi nBagpdoss can,b 1BPugblyoRRd Mirharathesige f0F WHENSBWBRRS
adhesive is thigpRRBSit¢dadibsives (for example hotmelt adhesives or dispersion
adhesives) are generally preferred.
However, the pickup of the covers generally requires products of
15  higher viscosity because the covers partly consist of papers with very high
weights per unit area which are very bulky and can only be safely picked
up providing the adhesive has a certain initial tackiness.
If only one adhesive can be used (one-shot process), the viscosity
has to be selected so that adequate page edge adhesion and safe pickup
20 of the liner are guaranteed. Since these two requirements cannot always
be satisfied by a single adhesive, the idea of introducing the so-called two-
shot process was adopted at an early stage. In the two-shot process, two
different adhesives are used one after the other. In a first step, the inner
book is very thinly coated with a dispersion or a hotmelt adhesive,
25 preferably in a layer thickness of less than 0.2 mm. Where a dispersion is
used, the adhesive can be dried in a matter of seconds in the machine, for

example using an infrared dryer. The second adhesive is then applied in a
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second step. Depending on the system the second adhesive is a

di spersi on adhesive at roomtenperature or a hotnelt adhesive at
tenperatures of 120 to 200[err]C. In the two-shot process, the

| ow-vi scosi ty WO 98/30p25i ve is responsiblg for page adhespom/ppogbepd
whil e the high-viscosity 5 dispersion adhesive or hotnelt adhesive is
responsi bl e for the strength of the inner book in step 2.

One exanpl e of -.shot Rroce is described ip WD 85/Q4669. . . In this
rocese, s waeehoRloaBRCo B e oo PE° kB, e SeiBnd, Srice s o

whi | e a hot neldispiieni wahesiveset @dnt engiafifle adhesi Heiméheadiigivd tatl0
adhesi ve contai ni ng a segnent ed nonoal kyl ene/ vi nyl acetate copol yner

and the wat er i¢/apectemspPi hé0 40 R0  Connathsi tMp-shtaprocess. theplowrvibeesily

emul sion. Ac Logl: | ' . - ' S e
adnesi ve i s 1 EoTERE reedbrlie ot EReBandbidol S8R W fie WRTRIGRETBRIN ¢ et ¢
adhesi ve i§ apjspessionfddiesilieyonboiniiclt hithesiay és respordéisie fobtte etrength dfS
Reactive systens, are us’e(d bot h_in one-shot processes, for exanple in
the form of r&RINNGELEOKYEPENe hot nelt adhesives, and in two-shot
processes, for exa ' r 402 ~CON ; ' | si on
and a hotnelt. @Héaekﬁmbgpigotwgé%hcgoé%?gfgﬁg@?gﬁ%&ﬁgg}(ﬂlgiesn Pﬂg@épr ocess
i n whi ch a watrethis 20ocedsasedatesdyzised goaghng agedt & Usedras thefilst ddhesare
successively applied to the spine of apn inner book, fhe couyplin
adhesi ve bei ngT4g Qghtfétm%t adhes'&?s'ge‘r@ngﬁso S SR ih@SQ(ShéE?U&tF'@gi n and
an i socyagat e € i j ;

161  JaREdeBSEonthifing a sé@hénféuoh%mfaappll%gfeg?.rﬁglt ’?Bisg?gé Hopolyiner

t wo- conmponent reactive dispersionis

adhesi ve bei ngndpiblei waterfhased: touplingsagenti containing?Bn agrears. rubber latex
The di sadvant age ,of the groF]es? knovx{ﬂ.from EP- A 0 568 80@ isI t hat it
pol ymer to be & ‘8§'§Pi nk’é CY] W%/% ffhs™ S HBSETS WPt NOSHEEREYS SOWSYISHR{Y
in one of thednesivBastihRRllg tpRpfied AR aREdoRal of aJispeRPOoivhiléehb RRmieht
qgquestion either require s&g‘fl al application systens to avoid premature 30
crosslinki ng Behesvedpprplied ater dunanofithis lageicag daserbedabove. wat er, for

15 Reactive systems are used both in one-shot processes, for example

t he

in the form of reactive polyurethane hotmelt adhesives, and in two-shot
processes, for example in the form of a two-component reactive dispersion
and a hotmelt.

EP-A 0 568 803 relates to a book binding process in which a water-

20 based coupling agent and a hotmelt adhesive are successively applied to
the spine of an inner book, the coupling adhesive being an aqueous
dispersion of a polymeric adhesive resin and an isocyanate hardener. In
this two-shot process, therefore, a two-component reactive dispersion is
applied first, the hotmelt adhesive being applied after this dispersion has

25 dried.

The disadvantage of the process known from EP-A 0 568 803 is that
the polymer to be crosslinked always has to react with another substance
in one of the two reaction steps. Accordingly, systems of the type in
question either require special application systems to avoid premature

30 crosslinking before application (when the second component is water, for
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exanpl e noisture fromthe air) or have only a limted pot |ife (in the case
of t wo- conponent systens where chem cal conponents are m xed).

The probl em addressed by the present invention was to provide an

i nproved adhd¥0v/88/40828m for a one-step ®r nulti-step pePCEEPRB/AUR2Y 5
process for book binding which, in particular, would be easier to handle.
An adhesi ve system of the type in question is obtained through the

presence of aixahgfemeiskire rehPiHy éijr)aéma\@oom?@tliﬁté@%mqumrca@%i @t

conponent can be hardened by a radical or cationic reaction induced by

el ect r omagnettwe-gaaapenerdsystesns wharepckemigalsompanents @ie snixedr e power ful 10
e

el ectromagneti c ragi_at.i I 114 > " . xanpl
D g1 ouper may a0 Bt ERid 87 thd RS SN WAL UF Broyide oF

whi ch are capmiprevedf adhesivadsyitemnfornd usiesistepa ol iraltistep Opetfddt esinding

nol ecul es. Accordingly, the present invention relates to an
adhesi ve 8ystRsaeess fo1 Hook binting heiin particulas; wpulddrs easientoandiepr ocess

phot oi i t1 at or  and"PCNESEE REM 6Pthe Rk adqerENRcingl hifgh oS

radi ati on-i nguesehdee@ftatoleast one photoinifldter adhéwtva lews hwiecuarl eightin its
conposition according to é/\/net er it s used |n.a one-shot process or
in a two-shotCom Lcapobe hardengd, by 17 ragtieal Plogatjnic £aactionniady Yve
system conpri ; ; ' Qi 1Ot 445 I hesi ve
of a | ow vi sc%?{@ﬁaém‘°cF%d§%W?§LF§aﬁﬂ? l??eugf *%oﬁnn;)?i njz\an ?{g(lr’\ﬁ%o ymers
whi ch had0a \dlectoznagnetic radidtion. 1int addiiorg iahopmerfeactive graups, for éXarfple at t he

application t erature and whi ch ditionlly.cqontains at ] east one
'$E8 Y159 J

phot oi i t | at COGrOUPS. May alsg, beRisSeRbbound &bt t6 he Sate; eletyEsem

according toyfieh are &dpgbié! en tﬁ@"Péd}rlliagﬁr?-‘ieﬁ?gxgﬁéh?ééé’tﬁ;rﬁorn%EHbﬁe‘f‘ent

| ow vi scosity radiation- crossli esive (for exanple
sol vent | ess anoleculesnt - cont ai ni ng systens or a dispersion) which has a

Y e TR RThe prpseh e BREREA g b SRR Rr
contai ns18t lashe-eftp WrotmMIlfistémt pérfednBinding process for book binding,
characterized in that it contains at least one photoinitiator and at least one
adhesive A which is capable of a radiation-induced reaction.
The adhesive systems differs in its composition according to
whether it is used in a one-shot process or in a two-shot process.

20 In the one-shot process, the adhesive system comprises as the
adhesive A a radiation-crosslinkable adhesive of a low-viscosity
crosslinkable mixture of monomers and/or polymers which has a viscosity
of 0.1 to 20 and preferably 0.1 to 10 Pas at the application temperature and
which additionlly contains at least one photoinitiator.

25 In the two-shot process, the adhesive system according to the
invention comprises the adhesive A, namely a low-viscosity radiation-
crosslinkable adhesive (for example solventless or solvent-containing
systems or a dispersion) which has a viscosity at the application
temperature of 100 to 10,000 mPas and preferably in the range from 100 to

30 1,000 mPas and which additionally contains at least one photoinitiator, and
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t he adhesive B which has a viscosity at the application tenperature of

1,000 to 20,000 nmPas and preferably in the range from5,000 to 10, 000

nPas. Apart fromthe practically non-existent pot life, the

advant age of tW(08/4022%stemis that therd is no need to PEPEPSBAIN28I xi ng

ratios and no speci al applicators are required. This provides for

si npl e production on an i ndustrial scale. I n the context

of the presenty, b”¥§ﬂéér? "%‘% hit! Ads St GBcOSHY &€ itheidppliBstion tem éfél@rfes of' s

understood to e a pertect binding process conprising at |eas

appl i cation st&p80 toh20,000-mRas a1 pesferably iy the ¢aege dtom 5,000 tO 10 OO(A
"radiation-indu ed reaction” is understood to be a radical or cationic

reaction in whe€®St he nol ecul ar weight is increased. Accordingly,

adhesive Ais basedABQrt?rRJrﬁQﬁ'é' pactically ﬁ@h%teﬁtoﬁtﬁtﬂlfélm FAvEnta®s of this he

form of solutions or aqueous dispersions of, preferably, acrylate nononers

15d/ and/ or Sacr gysiem-isdbiat thece rsonq meed tarkeeprtoanypmining raliasxgndmadipecl

and/ or epox drf e t

nol ecul ar wei gﬂ?gllc? c?rﬁcf'eeas% %gg Qi gypvides fo{eﬁﬁ@%n? ‘ﬁg‘?' ﬂnglﬁr MNal

group is quitejnga8Riahktalean ol efinically unsaturated doubl e bond.

According to the invention, olefinically unsaturated double 2 bonds as

present, for exanpl i thenceriektat ihgerresentiswention, aﬁ:r“'ﬁ]‘ugl’s g’?gc '%‘P

preferred 4 e Vil 15

nmet hacryl at es D@l(:?r?;ég% nrén%”‘fé? %%fGtJoan%ggié& ecﬁt g[ﬂdﬁq d{-hﬁ‘ﬁﬁﬁ e%@rrge erlsr% t he

g:c C'?EOl conp?nerts agglr@tbarétepsrltaeltwowot ptdoesarhxélny prf%enrecdi for the purposes
e invention

Adhesi ve A according to t vention.
preferably cont ai nsAafradiafign-induced gigactigi'y i ru e{ﬂogg Baradiehly i of

at |east 800 ag,flifq {Q?%t@zﬁl fnywhrcla ﬁherrﬁﬁfetchré‘? Wélgﬁfd)%e%reasgkl' tR@é&dﬁ@Wst e

conponents are - any o ol ymeric conpo s typicall y used
adhesi ves, for adbresmé A rimlb;asedrwn solventlessebriselveptcgntaining depxturesl lbrthee

polyacryl ates, ¥€St|§{|<prh%8 Séc?q%%i@pgrosionsp 8# \é(r:eaf{aracbq)?,tae rylateD %%%?ﬁér@' S

polyurethanes
15 and/or acrylate-modified polymers and/or aliphatic epoxy monomers and/or

epoxy-modified polymers.

In cases where the molecular weight is increased by a radical
reaction, the functional group is quite generally an olefinically unsaturated
double bond. According to the invention, olefinically unsaturated double

20 bonds as present, for example, in derivatives of acrylic acid or styrene are
preferred.  Derivatives of acrylic acid, for example acrylates and
methacrylates containing 1 to 16 and preferably 1 to 4 carbon atoms in the
alcohol component, are particularly suitable and preferred for the purposes
of the invention.

25 Adhesive A according to the invention preferably contains at least
one polymer with a molecular weight of at least 800 as the radically
reactive component. Suitable reactive components are any of the
polymeric compounds typically used in adhesives, for example polyvinyl
acetate, polyvinylidene chloride, polyacrylates, polyesters, polyethers,

30 polycarbonates, polyacetals, polyurethanes, polyolefins or rubber
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pol ymers, such as nitrile, chloroprene, isoprene or styrene/butadiene
rubber, providing they contain at |east one functional group polynerizable
by exposure to UV light or to electron beans and optionally at |east one
functional gr éﬁgﬂﬁe of reacting with a conpound conP&ITAER§8M112RBast 5
one acidic hydrogen atom for exanple an NCO group. However ,

pol yacryl ates, polyesters or polyurethanes are preferably used as
reactive conppolgmiers,nstible_asheitrily e chivtepretien disbpreree drn¥géhéButadiene
because the polyners nentioned nake is particularly easyto attach the
functional gr'diPRerRIguMidingithay eentsindatileastvne fumetional graup polymerizableol ymer

1 0 nolecul Ty I [ e r._use _as active
conponent i nebcgéP%%unrgeto uv l%t?ﬂ tﬁ@ﬁﬁ@g@%ﬁ% géﬁ.quloap@\egii%astt one
particul arly feasfidryalfgroup aapablecopadaoting with a 6eMpauRd Renediningast Ieh¥P

| socyanat e-reacti ve, tional groups, preferably OH groups, in the

f
pol yner ecQﬂee.acéf?e#n Been @FPTJHE??‘%WQIB g DgP @sebe 15 attached
particularly easi 'HoW@vé@@y%HSt&?h}SMé%teégéﬁ r;forﬁ'%cﬁidr%{héﬂe%har% preferably

pol yi socyanate or a suita ctiona ocyanat e:
exanpl e of a Wseid ablreabtive compopert in thea aghésives asebriingdo fthernventiont he

Dol yacetal s ietuge BRaVRE dfiohei Brks & Geriuiain sasy o, attasbother
m xtures 20 fohcfioial ;Q’ro@&f Fodiired iﬁo‘io&gﬁdé:nd@\jvﬁﬁ 150 Hhvdhfioh €5 %é‘?op@éérgr oups.

Pol yesters suitable for use in accor ce with the invention as .
basi ¢ poltPnermelecule: oduci ng the reactive conponent may be obtained in

i f. acid d al.cohol nents, nore
o oy by Dol RSB B RS B Hp b Bl oe R atcSinanee o o
two 25 or mwiﬂ"nméMﬂ?éﬁﬁ@ﬂtéh%eﬁﬁ}vdﬁcé’@ﬁaﬂid&ﬁr%aéﬂ& fﬂgrﬁ‘a{;lf)éé‘éiléﬁﬁfgcrﬁéﬂo or
(0]

nor e pol yol s. ycarboxylic acids’suita cordance

with the pred@ntaining at jrastttwenisosyanate-repctive furstional gneupsaspreferablyner nay

be based on |1 ' Y, | | arald phatic, aromatic or

het erocycl i C?Q%ﬁyp%dhﬁﬁ%‘kgm% @h%ﬁh%%geq%@%afyﬁf:@%ﬁ 9P &3 l!?ﬁxyl I C

aci d grodps, atieched particularly easily to this basic polymer by reaction with a
polyisocyanate or a suitably functionalized monoisocyanate.

One

One example of a suitable basic polymer is a polymer selected from
the group consisting of polyesters, polyethers, polycarbonates or
polyacetals with a molecular weight (M,) of at least about 200 or mixtures

20  of two or more such polymers which contain terminal OH groups.

Polyesters suitable for use in accordance with the invention as the
basic polymer for producing the reactive component may be obtained in
known manner by polycondensation of acid and alcohol components, more
particularly by polycondensation of a polycarboxylic acid or a mixture of two

25 or more polycarboxylic acids and a polyol or a mixture of two or more
polyols.

Polycarboxylic acids suitable in accordance with the present
invention for the production of the basic polymer may be based on an
aliphatic, cycloaliphatic, araliphatic, aromatic or heterocyclic parent

30 compound and, besides the at least two carboxylic acid groups, may
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optionally contain one or nore substituents which do not react in the
course of a pol ycondensation reaction, for exanple hal ogen atons or

ol efinically unsaturated double bonds. The free carboxylic acids may even
be repl aced bywhegr4ca2tydri des (where théy exist) or est #GTAHRIB/TI22&] 5
nonoal cohols or m xtures of two or nore thereof for the pol ycondensation
rgacft ion. cSiUi tabl e pol ycarboxylic acids are, for exanple, succinic acid,
adipic acid, s a a r

glutaric Uﬂﬁdr{da‘i Iy Ebﬁa r?@g':el gpam (?d SPE%@E%{; ?@fl(gwc |(%|, HPgrrggﬁ??aqP%
acid, trinelli cmurrsecobl a polycopdemauorn reamm: ifde emmahlyalogphtaut@ma: or

et i ene. b ARy set.rorsd (R HRBoLE, 1B TS Bahehpl PehimoflEE '
mal ei ¢ acid, ”Béer‘e‘bléﬂélay 8y fRir anh¥drfd€§a(\}vﬁen%c tiby @kl&f ot ae'iﬁltérsantﬂsCQV

trimer fatty aci ds " or ures of two or nore t her eof
quantities of nmmhwwpla)oamlxtatQWOh’EWQjQr nmredbetamﬁzimn the P0|YCWQHS@§@N in

e eccLion M. e poyedkh3HE A oS [ sRubs b Rl

basi ¢ pol ynmer. 4 bi%s sDbefit @eid, azeldl@lacid Sséﬁa%loahtlﬂhglutérup@'cld)|%utaric
containing 2 to OH groups per nol ecul e. roups may be both
primary and seeohmn‘(y% ohithalisupeid, sephthalis acid, teggphiRalic éClﬁorﬂgvramep acidide,

for exanpl e, et ol

but ane- 1, 4-di oP n%*ﬁl%gfdgr tgﬂ%@?‘%’%@%‘g rﬁ%dnd ro%g}gh}d'%fﬂt{%clim

buti ne- 1, 44gli Obnhwu@neteﬂraamdr@htham hhﬁydrﬁiﬁ}erendqméthyltmél oietr,ahydro-

pent enedi ol s orepentl nediols or m xtures of two or nore thereof, Ey@x ne-
jae

1,6-diol and tB aél@nﬁﬂh!dﬂf@(aﬁwr& anhydridaednaleic @cideialeigi 8n

m xtures of t
hept ane, hept \é\ﬁje'ﬂ(é)rrlér% | ne ?Cf{atty %ﬁﬁgt#é ﬁ@l agﬁg %ﬂ@l*tggén%?f g”fg)c%trane
octene or octi nﬁﬂeahere@IﬂdSImnaJhmuammeslaﬁgnormfuhstmm fattf acile nnaynpplionly

menti oned, which are ohtained in kno manner froma step-by-step
ext ensi on of tE@ Wﬁ?%d”@ﬁ%f?ﬁ%‘?ndﬁg W err] group at a time or by

oot B so”" SR s iy e et 0 pogmgd pfester o
functional ity sopblygarbdrate suitable for use as the basic polymer. Examples o] such
polyols are aliphatic polyols containing 2 to 4 OH groups per molecule.
The OH groups may be both primary and secondary OH groups. Suitable
aliphatic polyols include, for example, ethylene glycol, propane-1,2-diol,
20 propane-1,3-diol, butane-1,4-diol, butane-1,3-diol, butane-2,3-diol, butene-
1,4-diol, butine-1,4-diol, pentane-1,5-diol, and the isomeric pentanediols,
pentenediols or pentinediols or mixtures of two or more thereof, hexane-
1,6-diol and the isomeric hexanediols, hexenediols or hexinediols or
mixtures of two or more thereof, heptane-1,7-diol and the isomeric
25 heptane, heptene or heptinediols, octane-1,8-diol and the isomeric octane,
octene or octinediols and higher homologs or isomers of the compounds
mentioned, which are obtained in known manner from a step-by-step
extension of the carbon chain by one CH; group at a time or by introducing
branches into the carbon chain, or mixtures of two or more thereof. Other

30 suitable polyols are alcohols of relatively high functionality such as, for
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exanpl e, glycerol, trinmethylol propane, pentaerythritol or sugar al cohols,
such as sorbitol or glucose, and oligoneric ethers of the substances
mentioned either as such or in the formof a mxture of two or nore of the
conpounds nmentMQRBHOZ26h one another, fof exanpl e pol ygl PEAVEP98IE28 5
degree of polynerization of about 2 to about 4. In the al cohols of

relatively hi gh functionality, one or nore CH groups nay be
esterified widtample, glysersibasmettssdlbns Ehhé Béhﬁ%rﬁﬁﬂﬁb@'dﬁ'éﬁgé élaoﬁcheut 20
carbon atons, wth the proviso t on aver age, |I"'east two

groups rermi rSYGh @t sorbitel or glucms@handaolmmm rﬂ&h@rﬁoﬁfedh&a?uhﬁamwd in
pure formor,qy ﬁéﬁed’@ﬁﬁérb%§ghlbﬁ' otth tﬁé‘f‘orﬁfﬁ%?‘ém{ms otf%hndrcr%ﬁ%gf( & 3

obtai nable in wﬁe course o action

products of |mmpmmmhmntmeqmntmoh¢famnemei exampl@bgggwcérthw%@: ky: ene
sed as e polyo

d d t her polyals,
Comonent 5 o deSTERG PRy eTZAREd q@eupaée@bopbﬂyénmesmhomfyr@l@vewmbch

to b d olgs asic
Sz)leyrrgrse ;?2‘}1 ﬁggueﬁgpgrtgb@én g@m;réea%'tql g%%qss F? F,E 5 qglfed m@l kyl ene
oxi des. The ahaybmc malrbmthran‘icm abhtyalmngﬂatm aBoUt)Zab:mrbo# atoms, @dthbon

t . Suit e et ols are, ex t he reaction

br oduct s of _ AAyIBHESIGEAN SUPI5Hp: ahietihyue ON HEURSGRENIE IBAChndiel s or
20 hexanedlmJT;ﬁer ABoREI8 heyRshedDAY beQlisdd €0 Rh o "\Ih&fe PBELIE NGRS €Of
wth et hyl ene oxi de, propyl ene” oxi de or uty ene oxide 'or m xtures of
two or 10 eefqrmarqfothe technicaluimisiores miitgieabler ipothgolceursee gfr thdirct s of

t he reaction ?% pol yfunctional al cohols, such as glycerol, trinethylol
et hane or trlsﬁ@mﬁﬁ I pr opane, pentaerythritol or sugar aI cohol s or

m xtures of two orThmr:%a%ﬁontEﬁfmis o t|dswt mo@émw esnsu eﬁ&yﬁ]ﬁf&:bﬁé\ed to

f orm pol yet her pol et her polyols wth wel ght
(Merr]) of aﬁi@ﬁholqomth @lig/lenmm oames so-cglegf polystheri polyde. maay alsa de about

200,12, moey, gl R B S e PSR TRRES BE oot e
wi th the1pol ymdydisxwhioh avel ﬁsbm@hdﬂﬁm@?mﬁan ofMpelyGstb s SMEEHNS sl ONn
reaction to ftﬁe rE‘)atsf'\ d%?yr%g?st, earrg Sr%lférgg}yeobtarmgdsebya?eaction of polyols with
alkylene oxides. The alkylene oxides preferably contain 2 to about 4
carbon atoms. Suitable polyether polyols are, for example, the reaction
products of ethylene glycol, propylene glycol, the isomeric butanediols or
20 hexanediols, as mentioned above, or mixtures of two or more thereof with
ethylene oxide, propylene oxide or butylene oxide or mixtures of two or
more thereof. Other suitable polyether polyols are products of the reaction
of polyfunctional alcohols, such as glycerol, trimethylol ethane or trimethylol
propane, pentaerythritol or sugar alcohols or mixtures of two or more
25 thereof, with the alkylene oxide mentioned to form polyether polyols.
Polyether polyols with a molecular weight (M,) of about 100 to 3,000 and
preferably in the range from about 200 to about 2,000 obtainable from the
reactions mentioned are particularly suitable. The polyether polyols
mentioned may be reacted with the polycarboxylic acids mentioned above

30 in a polycondensation reaction to form the polyesters suitable for use as
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t he basic pol yners. Pol yet her pol yols forned, for exanple, as
descri bed above are al so suitable as OHterm nated basic pol yners.
Pol yet her polyols are normally obtained by reacting a starting
conpound cont aW® 9g/40225%ast two reactive8 hydrogen at oRCTVEFRP8A) K328 ne
or aryl ene oxides, for exanple ethyl ene oxi de, propyl ene oxi de,

butyl ene oxide, styrene oxide, tetrahydrofuran or epi chl or ohydrin or

m xtures of twg %%ﬁ?ggﬁﬁ]ﬁgeof Sui tabl e starting conpounds are, for

exanpl e, water, ycol, 1,2- or 1, 3-propylene glycol, 1,4- or
1, 3-butyl ene gI ycol Pow;eﬁqérqxﬂycdsllfortmed, fer examplamasl desmlbedenhmtet@ﬂe @Bgcol

hyd
TS e OB B Sinste B PGB Pofather, pifp are HorFRly
trimethyl ol et B%%eooﬁgtréﬁﬁt}ﬁrg"?@tghm ”@d}ﬁbé@r‘nd céﬁfa%h@'at Ié@éthtWo EHacgioe! dez

sugars, phenol, 1sonon res rcinol, hydroqui hone, 1,2,2- or
tris- ( hydr dxyphgdrpgeneatoanse WIﬁnmﬂMene metaiyler@nnn@eSetftthIesaﬁmlearﬁthﬂen%

tetra- or hexanet hyI enedi am ne thanol e nil.i

di am ne, 2, 4- 8?1' 2P @Q?ﬂ%’?ﬁ r%(fdcﬂ LRH% eaﬁamﬁ y%w‘eq{% ﬁ'gfayﬁ%t%@{bih@?gn or

pol yam nes whi ébucﬁﬁﬂolbwmbtoal ARduRss ePndRNBr NGoRNithefW Suitable starting

f or mal dehyde Pol yet her polyols nodified by vinyl polyners are

al so suitabl e t@mpeonds @se. fas exampiaswatiesosthitane glyeeludiz ofubR-RIGPYIBESe can

be obt ai ned, I t

e b et Blyeol o 1B BB B BhGHER, 2 tbBhiel ® o
pol yet her 1! yakopevityl Giyadl! 1,4nylrXymetiylae Oh‘l@tm W2 irhethiyipropane-1,3-

i nvention for use as the basic pol ymer is p}/ ene glycol wth a 25
nol ecul ar wei gHiol.oBlygesel tsowteyohinsapane, 589xane .2,6-triol, "bignezlhedalriel.ar e

or produsing It Bnaie, BRREPAKIZMANIER Sitol, melif) YcsaRgaent
conpounds obt asngdnse phpnolezbsdridngl ghgcaol| sesdronnobmm@mone tReR-hoy hneﬁ-
R AR ATA RGO RES RN T e T
15 tetra- or hexamethylenediamine, triethanolamine, amlme, phenylene-
diamine, 2,4- and 2,6-diaminotoluene and polyphenyl polymethylene
polyamines which can be obtained by condensing aniline with
formaldehyde.

Polyether polyols modified by vinyl polymers are also suitable for

20 use as the basic polymer. Products such as these can be obtained, for
example, by polymerizing styrene or acrylonitrile or a mixture thereof in the
presence of polyethers.

A polyether polyol particularly suitable in accordance with the
invention for use as the basic polymer is polypropylene glycol with a

25 molecular weight of about 300 to about 1,500.

Polyacetals are also suitable for use as the basic polymer or as the
polyol component for producing the basic polymer. Polyacetals are
understood to be compounds obtainable by reacting glycols, for example
diethylene glycol or hexanediol, with formaldehyde. Polyacetals suitable

30 for the purposes of the invention may also be obtained by polymerizing
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cyclic acetals. Pol ycarbonates are also suitable for use as the
basi c polymer or as the polyol used for producing the basic polymner.
Pol ycar bonat es nay be obt ai ned, for exanple, by reacting the polyols
ment i oned abdlM€) S8#02255 particularly Hiols, such as pPGIYER98/0dR280l ,

but ane- 1, 4-di ol or hexane-1, 6- diol, diethylene glycol, triethylene
gl ycol or tetraethylene glycol or m xtures of two or nore thereof,
with diaryl cgychengbess. for exanple di phenyl carbonate or phosgene.

OH functional "polyacrylates are al so suitable as the basic polyner or 10
as the polyol conpdelgearbgpatestane asoduitablg fohuseasithepasjorpolyn@rior as

i i ned. . f . by _pol i z]
et iyl ent cal | HQIieER R Arduddd TaSResis vty pevastbahaistdnay e
are obt ai nabl gbtainet, fsp-REMpIAY bETEaEIAG GRE | ﬁgﬂ&l ﬁ:bhtidluﬁ‘éﬂ v Hﬁ@%_t ur at ed

carboxylic acids and difunctional al cohols, al coho _generalfy eing 15
present i R orfdrtieularly gigls esudhsas propyjere iglygol, \bulared 4-diok or dexboeyil,6c aci ds

i .hi s : | e, Iy id h | i id,
crotoni o aci 419k HAHUBAS Tt st AR R v BEDEBBpes” 1,
exanpl e, 2- hysfr twyy edhyhorec thdrad®, with hitidha xygribbyhtesetfoacaxdnapie. dishBrgr oxy-

propyl acrylate, 2-hydroxypropyl acrylate, 2-hydroxypropyl nethacrylate, 3-
20  hydr oxym&sb‘}matsmnmssee@ 3- hydr oxypropyl nethacrylate or mi xtures of

two or nore tdjﬁffﬁﬂf:tional golglacrylatersldcretatlk% ém{a%‘féjggﬁné,"ﬁ%ﬂg:?gyr\a%p& basi ¢

polymer is too low for use a eact’i ve conpone

i ncreasedf f as déharmpulggl bympbnemt esedarfle'r Cpioducingd the Ehﬁ;iezgcﬁiglmeﬁ'.lhe]pH- y I
OH-term nated basic, polynmer is initial reacted with a pol yfuncti ona
conpound, prgf‘eaé‘lﬂﬂt RPIYRGrYiates may beorbigingd. (for fampley byypolymerizieat ed t o

the term nal dhligh g?}).lgfﬁ%eirﬂ%?!mew&gﬁno@@yr %uoq% e%UEh monorh@%ent i on,

particularly suitabl ncti onal conpoun oxi des,” nor e
especi al | y diarpositdinapleyrfoprexampidyl by esterificatimdtetsylenically essatiiratedy

O ey Anat o B TRCXRE! S5 S oba” Hedhl. AbE Sl cemebal, ParEcSS® ©

15 present in only a slight excess. Ethylenically unsaturated carboxylic acids

suitable for this purpose are, for example, acrylic acid, methacrylic acid,

crotonic acid or maleic acid. Corresponding OH-functional esters are, for

example, 2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, 2-hydroxy-

propyl acrylate, 2-hydroxypropyl acrylate, 2-hydroxypropyl methacrylate, 3-

20  hydroxypropyl acrylate or 3-hydroxypropyl methacrylate or mixtures of two
or more thereof.

If the molecular weight of the basic polymer is too low for use as a

reactive component, it may be increased, for example, by chain extension.

To this end, the OH-terminated basic polymer is initially reacted with a

25  polyfunctional compound, preferably a difunctional compound (functionality

related to the terminal OH groups). Accordingly, in the context of the

invention, particularly suitable polyfunctional compounds are polyepoxides,

more especially diepoxides, or preferably polyisocyanates, more especially

diisocyanates. Diisocyanates are particularly preferred for the purposes of

30 the invention. The stoichiometric ratios between basic polymer and
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pol yfunctional conpound required for obtaining a certain increase in

nol ecul ar wei ght are known to the expert. In general, however, an excess

of basic polyner will be present during the chain-extending reaction to
obtain an i ncregesiqoadse | ength of the ch@gin, the chai n- ®PCHECIS/OEIEC 5
pol ynmers formed again being term nated by OH groups. In order to
be suitable for use as a reactive conponent, the O+ t er m nat ed
optionally chaj d ol.y t V, inthsdsdd
provi ded vvithair%é‘yfah PH%ngB?rﬁjogjtniBor cﬁ@fgjér%o[fsp 6ﬁ§ﬁ§&¢£b rt%n ! exposure
to W light ormofectii@oreight beakrowndo tipd erpert! yn \gehbrai,t hd>wa$er aneextess
functional gro gbpol yneri zable by reaction with a X%md cont ai n| n

| east one aci dPk PA§Er B@'é‘ﬂ“e&t‘ﬂﬂl\ bé present during t ﬁl %h%ﬂ'@ gnling JeAet "b’bq?rrers
are preferabl yoﬁt‘%f’r?taﬁd ltRe wﬂ%ﬂ%d%ﬂabaﬁed

preferably difunctiona at I on the teér gr oups.

Sl# tab: ef pd@ yf pulgmermﬁrmndmgmndmmg)termma byrmegreeps of the invention are
t he pol yfuncti onal unds, al rea o] n_ext e} nor e
especi al |y pol yepoxﬁ'bl@ erploy P?&H'@E’Yﬁ/y Ilé%)glsdggeactwe CBWOB?BFQ'% 6{/—"

pol yi socyanat egrnfiv4teg ‘?Jp'tlﬁnglw LhayReReAded hadi® PERbrS mentiortid® above
particularly preferred for the purposes of the present invention.

Sui t abl e pol yf must |hﬁ1¢1r0wde§h thbyatniﬂaet aue duncliomat group| Rolymerizablet byn

Mocyanat e gr oapRosuEs T oBf oL B PR S Aiertrdhy Vet abREH o8
di i socyanafee, fhrttioRhPgRup! pdl?r‘h@ﬁﬂﬁblé' fﬂ@abﬁaatmr( BRompbiisd esatziag dvD

(di cycl ohexyl nethane dii Ssocyanat e, , Xylylene diisocyanate (XDl),
t et ranet hyl xylegastaee @cidio bydreges E(tCFIVKDI ), 4 4' - di phenyl di net hyl nethane

25 d
29,81 soevanat e sl o 1L Wl ol RS s iR ha0icath

1, 3 phetnyl enet ﬁompodhdWylﬁr@b@lyﬂﬂm&mnélﬂdni& p@efe@éblymdctuamyanemoﬂal)
and m xtures ereo re particul ar xfure contai ning abput 20%
of 2,4- and 80b}{5q3>1ermmal vigHggrowss. o, §ugtgpl§e,pg?y@yngt gnc(;ﬁrgpoun s g%or tﬂe °

1- net hyl 1,@ df'pg@%mﬁﬁgwegmsm&fthépmyfdn&oﬂbl é&ﬁﬁa@ﬁaea@egd;ﬂugéblaet hyl

hexane, nat o
for chain extension, more especially polyepoxides, particularly diepoxides,

but preferably polyisocyanates, especially diisocyanates. Diisocyanates
are particularly preferred for the purposes of the present invention.
Suitable polyfunctional polyisocyanates which are suitable for reaction with
20 the basic polymers contain on average two to at most about four
isocyanate groups. Examples of suitable isocyanates are 1,5-naphthalene
diisocyanate, 4,4'-diphenyl methane diisocyanate (MDI), hydrogenated MDI
(dicyclohexyl methane diisocyanate, Hi>-MDI), xylylene diisocyanate (XDI),
tetramethyl xylylene diisocyanate (TMXDI), 4,4'-diphenyl dimethyl methane
25 diisocyanate and di- and tetraalkyl diphenyl methane diisocyanate, 4,4'-
dibenzyl diisocyanate, 1,3-phenylene diisocyanate, 1,4-phenylene
diisocyanate, 2,4- and 2,6-toluene diisocyanate (TDI) and mixtures thereof,
more particularly a mixture containing about 20% of 2,4- and 80% by
weight of 2,6-toluene diisocyanate, 1-methyl-2,4-diisocyanatocyclohexane,
30 1,6-diisocyanato-2,2,4-trimethyl hexane, 1,6-diisocyanato-2,4,4-trimethyl
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hexane, 1-isocyanatoethyl-3-isocyanato-1,5,5-trinethyl cyclohexane (1PDI),
chlorinated and brom nated diisocyanates, phosphorus-containing

dii socyanates, 4,4'-diisocyanatophenyl perfluoroethane, tetranmethoxy-

but ane- 1, 4- diVVEDEBM0228, 1, 4- but ane diisbtyanate, 1, 6- heR@TERDBAICPENat €
5 (HD), cycl ohexane-1, 4-diisocyanate, ethylene diisocyanate, phthalic

aci d- bi s-isocyanatoet hyl ester; polyisocyanates containing reactive
hal ogen ki, 1.isot4fehatoethfi-3-isobyaRal B hdfigrachekafle! (BSSHANat &
1- br ononet hyl phenyl - 2, 6- di i socyanat e,

3, 3- bi s- chl or¢Hetimgtedt hand4, brominated diqh'}senyanates,soqymspheruls-congaining .

- gl ' t bt ai,.nab f 10, exa e, reacting
> ol s of heDSRerRgIENe A LBk rRloHE ¢ prifiorodtnalis; Fetfasartioyio) o
di hydr oxydi hewtanéul,ﬂdd@o@raﬁa@é,8194:witérfénhi@socxfa'h§t%c 1,ed_hexéhéa JRbfsS are

trinmethyl hexanmethyl ene 'diisocyanates, 1, ) I i socyanat obut ane,
1, 2- di i so®yarkilYdoedehaxansd didiisecyanaty, elhylene diisogyasatey phthalis. acid-

Trii socyanat qgi; e .al trimeriz- 15 . ation of

dir : !s zgygn at egblgi?%%v éfbf??%fl g@ n%tglr?'atpg)m%&%ﬂa%\%a r?&"gae'a'{‘galf Bdkitye hafogen

200[ err] C, aratbos,i n tduehpr es@nce Q]fcrﬂ?]r@mahwph?nﬁqA@?qg@@yaﬁgw a(T: 11.e,tand
t I nvention. According to

The | nvent | orbromamelol PReBisaAHiBscyaatPoned riy-tis chipsameinyishor4.4-

i ndi vi dual | bt f ' : tye . re of

ol yi sooyana RN MscchaRae , Syttt pilviBdoiefos oblalfabie: ot o

t hree pollPi sexamnglesby ireagtiref 2rmbleg ofsrmkahwthylﬁﬁemiisgm e t@}‘V\l/itH”lﬁ rabrsent

: . . :

i xt ur 6. ar & efio0RNCRY Sr iRV AIGRy diany sulich arer aser SHERDIEnG. @ther

The basic pol ' ef bl ¥ te | ol Vi | 25 4.

conpound, Bre?grgg%?r%tgviét hg'lt:‘ﬁe g‘”??gglya%a%%g%thﬂgngat ?ﬂg?@@df%@ taé‘.1 excess

of pol yf unct idilsacyanatpbutanebe iydiisosyanatadptiecaneis ant ardimeendaltyr toidavoi d

i eact od ol JRORETARS  LiRpBHAaReofrLEgss mav e Plkibed B bimpden:
/;_ proceduge wtion af diibbéya?rﬁﬂe@Eatoéleaétéﬂn{éiﬁﬁeﬂamr@?‘gbli %*hﬁ{(ﬁléﬂ’fﬁf 8rctind
iisocyanate is used as the pol yfunctional conpound. A pdlyner
200°C, and/or in the presence of a catalyst, for example an amine, and
may also be used for the purposes of the present invention. According to
the invention, the polyisocyanates mentioned may be used either
individually or in the form of a mixture of two or more of the
20  polyisocyanates mentioned. A single polyisocyanate or a mixture of two or
three polyisocyanates is preferably used for the purposes of the present
invention.  Preferred polyisocyanates used either individually or in
admixture are HDI, MDI or TDI, for example a mixture of MDI and TDI.
The basic polymer is preferably reacted with the polyfunctional
25 compound, preferably with the diisocyanate, in a ratio of 1:>2, the excess
of polyfunctional compound being, for example, just large enough to avoid
chain extension of the basic polymer, although only small quantities of
unreacted polyfunctional compound are present in the reactive component.
A procedure such as this can be of advantage in particular where a

30 diisocyanate is used as the polyfunctional compound. A polymer
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termnated by two functional groups which can be polynerized by reaction
wi th a conpound containing at |east on acidic hydrogen atomis obtained in
this way. In order to obtain a polymer suitable for use as a

reactive 5 coWpmOeModasom a pol ymer suchqi@as this, the polpTEERIB/01228
preferably reacted with a conpound whi ch contains both a functional

group pol yneri zabl e by exposure to WV light or to electron beans and a

functional gro Sui r t ) ki I
group of the ptjﬂo te 83&%%9‘5\(:@?8' &%ﬁbgg\%ﬁy’@%g Héepé]&ﬁ{%figh @J%Catclngﬁa
reaction produgith apéorﬂﬁbmhd @oﬁ@uﬂn?rat st oArididie Ith/HrdgealCatdestcbbtalned in
di functional al cohols, are particularly suitable for this pur pose.

Hydr oxyacr yl at BYs EMGYmst hacryl ates particularly suitable for use in

accordance with thee’f &:F:jg ttohrb\b%lif]ate elf °§U|t%’6fﬂ7%r uge N glrgxy%;aﬁ%

acryl ate, 2-hydroxy acry ydroxypropy acry ate

hydr oxypr oyl membanem from a pohyraensygir asyhlsattwpalymemns Préfedatly yeactpg! 15
met hacryl ate or mxtures of two or mgre

ereof .. Pol
suitable for u¥dh %CPH@(’PBQ&’NGB c@GFﬁi%@ﬁB‘ Adyngtiongl iggoup polygﬁrgq%zerd%yf or
exanple, in se t t
cxarmle., 1 SCUgsabyBUBRSY lht br b eitheBeorh et 61GlSHH toup suidise!
group pol yneri fatreaction ampdherterrmlnal.ﬁmbtlmnl group of maepoiymerbédych'oayaik)el 20

f t | bl f t h o f

basi ¢ polymer - S6vEiBs ARl Betiacielt terseion POHYEsn S6oYEnarL. o

Q her SUCh](fO”'H%H Q&yﬁ@éc*&ewﬂﬁtd?ﬂuﬂ?ﬁbnél%cmr@ pé?’biculﬁﬂ?tsﬂur’tgbl% for this
ally equi no

substanti ar quantity of a hydrox&l Kyl" acrylate or nethacryl ate
wi th a diisocypaugiase. Aﬂy@oxymtatemoofneﬁha@m espadicularlyguitableaforqsenni t y

ol ecul ar - agenganCs sy b Parett BVARNEE 5, IR Spfien 20 MO ouna
in a second acrwétep 22hRAbXYBth lteﬁ@trﬁh*ﬁrﬂété)Otithro?@P%d)ygr Giepylated B a

functional group pol'yneri zabl e by exposure to UV ht or to electron
beans is for mebydiaxypropyl thethapeilatae S-nydrosyrioey! acwﬁat@x@rnﬁrfydrmmoay

di i socyanage, %&RLX&F&[&%Q misttrd 2Bt fvd OF mdvé titebfie reactive conponent is

obt ai ned.
Polymers suitable for use as the reactive component may also be

obtained, for example, in several steps. In a first step, the OH-terminated
basic polymer is reacted with a compound which contains both a functional
group polymerizable by exposure to UV light or to electron beams and a
20 functional group capable of reacting with the terminal OH group of the
basic polymer. One example of such a compound is styrene isocyanate.
Other such compounds may be obtained, for example, by reacting a
substantially equimolar quantity of a hydroxyalkyl acrylate or methacrylate
with a diisocyanate. After reaction of a substantially equimolar quantity of
25 the basic polymer (optionally adapted by chain extension to the molecular
weight required for use in component A) with such a compound in a second
step, a polymer terminated both by an OH group and by a functional group
polymerizable by exposure to UV light or to electron beams is formed. If
this polymer is reacted, for example, with a diisocyanate, a polymer

30 suitable for use as the reactive component is obtained.
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The two steps nentioned above may al so be combined by reacting a
basic polymer, a diisocyanate (or optionally another polyfunctional
conmpound in the context of the foregoing observations) and a conpound

cont ai ni ng botM© 88f40226i onal group pol yntd i zabl e by expoPQTEEPE8IOM2RBght or
5 to electron beans and a functional group capable of reacting with the
term nal OH group of the basic polymer with one another in a swtable

nol ar ratio so thaThé It\ﬁors@égysememeﬁe@fabbbs rha{P alsbPss cefntirﬁélfbyqa oups

I n t he pol yner m xture obtainable by such a reaction va en >0%
and <10@0/PQ$J§SB@YBWI’ f ehdliiseeyanaie o(ors pptichallyr alub&e’repolylfmutlanabe

o ar ount 058 boRFIP e obist Bt P forbBo g Hikervaliong] e Zmdirehe

functional greontaining bothrefigittional grélFipBRIMETZABRS b Bx e&@@@%wm Rf &1
functlonal | ymeri zabl e by exposure to o el ectron

beamns. grougledr‘??pt?msl\mg Gofitnsipaak GFOl-ﬂbIC?ﬁébl@ qul'@%ﬁﬂn@ with thee as

and, more Al O G 6 uRT BSiocomel Dk e, ARr B Sy MplG?

The reactive moiaqnmatwmdbatdherpace:ﬁagemoétm two typesnsfefaastional groumélmnt l on
ri bed pol ymers, although it

t one .of the de
ey ant ageous! e RENBSE Rty ARiTabIe 0Y; SUsPoR rmt@novawtzetweepfr?&% amr .
menti oned. Fog ge
pol ylast er pol 10(%??;/33235%%'8?101‘#1 ﬁﬁ@é%aqgﬁﬁgéﬁherég%ﬂésﬁ Pesn]tétc%'a"n as0 b@eﬂﬁ% ymer .
The vari d0s Hasexampleyifearoundy tdidroend 50%, peefergble around 5o aroare809car

i bot h.
' one’pref ord BRI BIIETS L SEHad, BB ARURY. kb pathe Rinstanal gwuss 0%
by wei ght of mebamtstafy ﬂé@ﬂn}fﬂilsg%lﬁ)sarlﬁuﬂﬁez‘éoiy?n fGRChidmal g &Ib%

éf %}%@d
of pol yet her ponoIs based on conponent as ‘a are used as 'th
basi ¢ pol ynerR® Yfﬁﬁ”ﬁbiﬂ@m fposue ﬁOeld\itllghtaOtWenmm beamsanot her pr ef er red

mxture of a pol y SR P Our STt BPibine AfalfR, o B 823 rebdhEs 2oout
30 1,506 arbnaparengeirbedbaur! 6% by tWeigh'®d abslie7 %W elyohbight anBOWoR00 to
about particularly, about 3.5% by weight to about 5% by weight.
The reactive component used in accordance with the present
invention may consist of only one of the described polymers, although it
may advantageously represent a mixture of two or more of the polymers
20 mentioned. For example, it is of advantage to use a mixture of one or more
polyester polyols and one or more polyether polyols as the basic polymer.
The various basic polymers may differ, for example, in their molecular
weights (Mn) or in their chemical compositions or in both.
In one preferred embodiment of the invention, around 20 to around
25 40% by weight of polyester polyols and around 20 to around 60% by weight
of polyether polyols, based on component A as a whole, are used as the
basic polymers for producing the reactive component. In another preferred
embodiment, at least two different polyether polyols, more particularly a
mixture of a polyether polyol with a molecular weight of about 800 to about
30 1,500 and a polyether polyol with a molecular weight of about 300 to about
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700, are used in addition to a polyester polyol as the basic polyner.

To produce the reactive conponent, the individual basic polyners may
be provided with functional groups and optionally chain-extended, as

descri bed aboveyO 98/40R2#5 t hey are directl §4suitable for uRCBERIBOT228:ti ve
5 conponent. In one preferred enbodi nent of the invention, however, a

m xture of OHfunctional basic polyners is initially reacted with a

atio - witn 00 e deskhinRRIAPEIFBhRMERNCSP the bisk poHhBE o A
pol ymerizabl e by  To prodaserthetreattivd icgimpooent, dhel iadividual tiasics patythers
e e ARy B 5 Ao e Sl B B
wi th a nol ecul ééscriqed &sbwltsd)ihaattﬁtlé& é&%irteg}l@léguém&f@%sws:thé:@éaaiwés at

| east two functiona groups polyneri zable by exposure to UV light or
to el ectrorb becomipeagnt. In cne préiermededmbodiment ebithe vevardiopo hovweversa

Accordi ngly, acryl ate r .nethacryl L th [ | & YQf

nore are parti HU%/tHFGF §’? Qﬂif%%qtpngg%ﬁﬁfgeﬁ%g@%mgs @E&%ﬁl&h@%ﬁéo&@tﬁ Iaa{sgga@ré

met hacryl ates gughtitySoft BERRICHahEIES, ahd®thérarmh e saithbles niflaracatid Fowithi d or
met hacrylic acid wifh aromatic, aliphatic or cycloaliphatic polyols or

acryl ate cempounds pbighetaeatainl betvla . fupgtional grougrpalyidepaaliel Hymay

be used as the lvol s f k | | & # | r r
met hacryl ate e?gg?%&gfstotqg I@g@ﬁ%%‘%’g}ﬂ @%rﬂﬁxazg‘rgp? é‘gﬁ&fdn\é?g?ﬁu ﬁ(l?ﬁb%%lﬁyol S
are aliphaigc ppleddtingasifli theteRainal OH §rddp of themsjepolymer. nol ecul e and 2
to about 40 carbon atonms. The OH groups may be both ri IT&I‘X] nd
secondary OH groups/n amothen embedpnent @t Jeastopae jGamRRKNd Eﬂtrh 85 OE%PHHJI e,

et hyl | : -4, j _1. 3-di al. - . di
bt aner s, 5 4 o RricPboodt 8680Scf clnfhins 1884 thefiunctional® ©f

pent ane- 1, 5- di groupsdpblyenerizabis by eosareth &\s lightot déoalécttan beams may
penti nedi ol s or m xt ureé I nore thereof, hexane-1,6-diol and the

of two
i soneric hexan@$ioJP Usg ﬁéﬁ.@%ir%?‘g'vﬁrcmr}%i ols or nmixtures of two or 30
more therepd, hept angedrdinglyOhciifled BE metRaEYidted Athad fundibRERY AW or

more are particularly suitable as the reactive component. Acrylates or

methacrylates such as these include, for example, esters of acrylic acid or
methacrylic acid with aromatic, aliphatic or cycloaliphatic polyols or acrylate
esters of polyether alcohols.

20 Various polyols may be used as the polyols for producing suitable
reactive acrylate or methacrylate esters of the type in question. Examples
of such polyols are aliphatic polyols containing 2 to 4 OH groups per
molecule and 2 to about 40 carbon atoms. The OH groups may be both
primary and secondary OH groups. Suitable aliphatic polyols include, for

25 example, ethylene glycol, propane-1,2-diol, propane-1,3-diol, butane-1,4-
diol, butane-1,3-diol, butane-2,3-diol, butene-1,4-diol, butine-1,4-diol,
pentane-1,5-diol and the isomeric pentanediols, pentenediols or
pentinediols or mixtures of two or more thereof, hexane-1,6-diol and the
isomeric hexanediols, hexenediols or hexinediols or mixtures of two or

30 more thereof, heptane-1,7-diol and the isomeric heptane, heptene or
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heptinedi ol s, octane-1,8-diol and the isoneric octane, octene or

octinediol s and hi gher honol ogs or isonmers of the compounds nentioned,
whi ch may be obtained in known manner by step-by-step extension of the
hydr ocar bon MMQi98/84922me CH2 group at albime or by intr RUCERPEOIRRMes 5
into the carbon chain, or mxtures of two or nore thereof.

Q her suitable polyols are higher al cohols, such as for exanple

glycerol, trinsptihgdiols, BERMROE 8-dSNAREMHE iRbiiefic QtarelaRterd 6PbBlisedislych as
sorbitol or glucose, and ollgonerlc ethers of the substances nentioned

ei ther as su@mddiigher herolagsmrasomesa of the esmpands mestienet, whishc@agounds

ool yror zati 95 Gtoiae: 1318k, Heniér By [ RELEESIGH futeflson. o THBRC,

one or nore Q@ydesczvipen ehindey eaé HS gwﬂ:pvmtéltlm\@bbyum@tafdnwwarmh@sl ds
containing 1 to about 20 carbon atons, with the proviso that, on average,

at |east ?wo intA the sapren ehainon mbdides Ofﬁ‘éol"?irgﬂﬂ,fﬁ thereshol s nentioned may 15
be used in pure f@iiLpre bRl ﬁog/g olfap%h ighdt Ef&%ng%f 29&51 59%}%@%‘

mi xt ures obt ai nable Th the co a synt

afldl L | f)n r?%mc:leomil unmuwlc(sil pfopane, rplelnmmymrl ltwl/forglsthallpalc?dmm;tsilmh'abs g

al cohol s wi \ ene, oxi des ca e r ol s sed as
ol yol  conpoREtcl T SHEOR-ol4 BRTATG, eI BecSthstantdm AatB et oat or <.
20 Pol yet neinBPLYQLEneif findfdir BFﬁnﬁaﬁleéefg% Eﬁd;réf&ftﬁ@ WMG&I on of
pol yesters suitable as basic polyners are prefe 0 talne y reaction

of pol yofl@ V\nnnéntwﬂesdl witb one cm@the'fhéorabkgmmlm pomgdj,emrcpirwftbratdqgree)mfal n 2
to about_ 4 car

t he r eaPOI¥SREN l&gcqfoa%qutijhélaa lﬂgtg I%\Othh {)?g {@{ﬁseh&r'f% flor xanpl e,

i someric 25 gn@udramierd @I—ﬁgﬁtfud%%é?‘b@' é’étérlf‘ e"%fW’fﬁﬂhbﬁkBl%’sl@EQ%xyﬁﬁ abigst ur es
of two or nmore thereof wi th ethylene oxide, propylene oxide or

but yl ene oxi @@ntamlng 1 torekout 8¢ carbaratagas, nwithe they erasdgo ﬂT&*o@UcﬁVﬂaﬁe t he
LenctLoh.°t BRI N3k ps reRbAHRIE: TTUHoR ALUFSK Serd 1oAY, |
m xt ur es16f ﬂwoused npr purteh éorero for Wnihers Qossitste, aimyﬂa@rfcrmxoﬁﬂse nectriigaied to
f orm pol yet her yol s are al so suitable.

mix ures obtalnable in the course of their synthesis.

In addition, reaction products of low molecular weight, polyfunctional
alcochols with alkylene oxides, so-called polyether polyols, may be used as
polyol component for the production of the acrylate or methacrylate esters.

20 Polyether polyols which are intended to be used for the production of
polyesters suitable as basic polymers are preferably obtained by reaction
of polyols with alkylene oxides. The alkylene oxides preferably contain 2 to
about 4 carbon atoms. Suitable polyether polyols are, for example, the
reaction products of ethylene glycol, propylene glycol, the isomeric

25 butanediols or hexanediols, as mentioned above, or mixtures of two or
more thereof with ethylene oxide, propylene oxide or butylene oxide or
mixtures of two or more thereof. Products of the reaction of polyfunctional
alcohols, such as glycerol, trimethylol ethane or trimethylol propane,
pentaerythritol or sugar alcohols, or mixtures of two or more thereof with

30 the alkylene oxides mentioned to form polyether polyols are also suitable.
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The pol yether polyols wth a nolecular weight (Merr]) of about 100 to

about 2,000, preferably in the range from about 150 to about 1,500 and
nor e preferably in the range from about 150 to about 800 obtainable
fromthe WEOB/4D2e5Ment i oned are pari6cul arly suitablRET/EPS8/01228

Acrylate esters of aliphatic diols containing 2 to about 40 carbon
ﬁtom; |d_nc: ude, for exanple, neopentyl glycol di(neth)acrylate, 1,6-

exanedi o t i e
pentaerythrit Tﬁgg&fe(q |]t§§;§ols g??méwgﬁﬁéwgm Ee)fggggir Igbg:‘ztms/éorbl t ol
and ot herzmgarpretﬂecaﬂrlplm the fﬁhgeefrt@me&bi)tﬁc‘t@@ 40 eabasit €1, 80 fangl meKat i c

or 10 I I d I b i f h
ol kylene ! O aidherablyick ik Pt oM bont 450 45 abuiiadl abtade SRR ng! 20
for exanpl e, rec?cfuBﬁQIPﬁéﬁtIdneB'éfé@arl"b{ﬂ'éwytﬂté{ﬂé ate di (et h) acryl ate,

capr ol act one- nD neo entﬁ gl ycol hydroxypi val ate
di (et h) acry|l at es aAcIrydate ¢stees of lighatic diolg KPniaining,d de-aheut f I4@dc'5‘H§P§II ate

conpounds i ncl ude for Ie et h Ien o]
glycol di (met h?g’c’% b oferentyl i) TRt niaey ycoI
di (meth)acryl ahéﬁané&l&y | Q!'(I@né’th eﬁﬁylﬁﬁﬂl f trivdethyf®l propalnexamﬁ(dmeth)acrylate

di (net h)acryl ates or E’r ene’ oxl de-nodi fi ed hexane-1, 6-di
i

ol
di (et h) acr yl apestaerythtitel mtea(mﬁthiawleiie ang (methdacnyfate esters of sorbitoh@pg| at e

nononer s based h yol 0 | gy I
gl ycol - nodi fi e88}e|r| %&Eﬁﬁb %Foﬁ@%panjhgggpnéhﬁﬁg '&'at% esters “GF sm@%@lﬁﬁge
gl ycol di (1@t hl:?_@bédlhm‘taﬂfé , dipB! ey gy hreaiifiegd mhlarda(maath:) ester or anaalkylleaees
and the |iKke. rifunctional and higher acr%q at e

for exanple, tPKigg: hiheBchiaigaraodified byiay) atphatic:es e'b%?ﬁ‘ﬁ@??ﬂtfﬁf epg%le

tri(nmeth)acryl r t I L t ol
25\ "oent a( met HpaRP{YEE RS iobialptl HRERN BLARA, SerolBbiepielmetiniear ! o
Cap[0| aCE(I)IHGI lneopenWDCbWu:cﬂdhykﬂrpc(yplaalaj;e Idl(meﬂh)amm(cemtat)mdhgl bkes, The
pentaerythritol t

tris[(meth)acr@lky i quy ?:r%gqm?g@gpyi@tg corg%qgsdgplblﬁg for §x@mple. ethylene
tri sL(met h)ger Khpie/ioBiel | RAGHGHINT Ai9Sol0Tdilhidmadrylatds, PrzBppient etcadaret h) -

acrylate or mixtures o er eof
above- nent i onednatiifiechateiopeatyl glyddt LdM@ﬂ&thaijlgteqq.thgeng@ngwduf ied 1,6-

hexanediol di(meth)acrylates or propylene oxide-modified hexane-1,6-diol

di(meth)acrylates or mixtures of two or more thereof.
Acrylate monomers based on polyether polyols comprise, for
20 example, neopenty! glycol-modified trimethylol propane di(meth)acrylates,
polyethylene glycol di(meth)acrylates, polypropylene glycol di(meth)-
acrylates and the like. Trifunctional and higher acrylate monomers
comprise, for example, trimethylol propane tri(meth)acrylate, pentaerythritol
triimeth)acrylate, dipentaerythritol tetra(meth)acrylate, dipentaerythritol
25 penta(meth)acrylate, dipentaerythritol hexa(meth)acrylate, caprolactone-
modified dipentaerythritol hexa(meth)acrylate, pentaerythritol tetra(meth)-
acrylate, ftris[(meth)acryloxyethyl]-isocyanurate, caprolactone-modified
tris[(meth)acryloxyethyl]-isocyanurates or trimethylol propane tetra(meth)-
acrylate or mixtures of two or more thereof.
30 Of the above-mentioned difunctional, trifunctional or higher acrylate
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nononmers whi ch nay be used in accordance with the invention as the
reactive conponent, tripropylene glycol diacrylate, neopent yl gI ycol

propoxyl at e di crylate, trinethylol propane tri (rret crylate and
pent aeryt hri Wﬂ()glﬁ/ﬁ’ré&?@/l ate are preferréad. @Pé/@‘é&&\

according to the invention contain the reactlve conponent in a
quantity of about 10 to about 99.9% by wei ght and preferably in a
quantity of aksnemérs Wwhichbaidy B8%sded wsacd?chrdance with the uﬂ‘@tml as thati os
bet ween the basic polymer and the conp containing both a

functi onal gF%QFﬁ'VBOIWQ%{EJ etr'BWW&UQUC@'o digcryiaiae  Beopentylt @l¥sdct r on
b d | t t |
¢ Eﬁgfi 22 al ag:povcgpap iﬁ{?h Fr%lp \’@ ls,ﬁéingyec\r/@{retﬁ)anglc ﬁiragamietj?l anﬁ} acglatéeéﬁb na ‘he

reaction. | pegtaeeythritol ridaryiate areupieferred. functional groups

pol yneri zabl e by posuyre to W |ight or to el ectron beans in the reactive
conponentgl eads t aaéﬁ%%’ﬁ/é\ REREr &Wg g thei wveption gﬂ?”é@'ﬁeﬁ}i‘&t FPagi¥eecas a

15 larger nughfjonght |H”§tdl%]ﬁit¥]%0596utc%a¥3 eatfbfant@@g% Wé@naaﬁaﬁpound

cont ai ni ng at ast one aci rogen atom leads to gredter ultimate
strengt h. preferably in afquahtity m‘mmt &5 10 abobb39% thmghft is reacted with

th d t h f t | bl
exposuro to v 1 gRE BB s bRntert i, (AL Ay TS BRE: enapoeing
capabl e of r%éﬁ{dlrﬂﬁg\&!o‘tthatfhﬁctlonal gﬁcﬁfwbcﬁlﬁnehﬁﬂﬁlb'Wpd%ru%'Eb ofv fightt gpol ymer

in a nolar ratio of "about 1: ol yrer |l ecule in the resulting
pol ynmer 0 xt meele@tmrmheamm aadeaatgectlonal group @aﬁahﬁ@tdfommlggdmﬂ'l the

Funt ronai oranELARRHG o of g e mringy SBH Anisswiae TR (BB,

| east one acmb C réndliopgen Iﬁt Yenefdle felfnger agamber hefinttional groupss of
functional groups in the polymer m xture obtainable by such a reaction

can be vari edPolFReSiZa bA@by axeORMEntogW Y dight Wﬁ@#'@t@ﬁ\ob%ﬁféﬁﬂféﬁhq FRactive  100%
(s on, ! hohiiphy LTS o sdfhe GO RLbr el AT UARALY:
preferablly alager hutibexbsfufuntfidhal ngroup®rocapabkf ef eddatingakithita Sompoahdut
containing at least one acidic hydrogen atom leads to greater ultimate
strength.
If, for example, the basic polymer is reacted with the compound
containing both a functional group polymerizable by exposure to UV light or
20 to electron beams and a functional group capable of reacting with the
terminal functional group of the polymer in a molar ratio of about 1:1, each
polymer molecule in the resulting polymer mixture contains on average
both a functional group polymerizable by exposure to UV light or to electron
beams and a functional group capable of reacting with a compound
25 containing at least one acidic hydrogen atom. The percentages of the two
types of functional groups in the polymer mixture obtainable by such a
reaction can be varied accordingly between greater than 0 and greater than
100% (based on functional groups in the context of the present invention).
Good results can be obtained, for example, if about 100 to about 10%,
30 preferably about 1 to about 50% and, more preferably, about 8 to about
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15% of the functional groups present as termnal groups in the polyner are
functional groups polynerizable by exposure to UV light or to el ectron

beans. Where the nol ecul ar weight is increased by cationic
reacti on, the VBO @8/4P2RHhds in question arl@ styrenes, vinylPCE{ERE8/04228
epoxi des, whet her | ow nol ecular weight conpounds or
correspondi ngly nodified macr onol ecul ar conpounds nore particularly

conpounds cont 6’1'5"‘/t>'69thefuncﬁBﬁél @DE§§$esent as terminal u H%Me%oﬂ!‘fﬁer hig the

context of the present Invent |o functional” group conprising an
oxi rane ring. Hoactiongt @rpsps pitymerizatdseby exposane be P4l light rorz tad electiamown
manner by cati %ni cally initiated pol ymeri zati on. The adhesive used in
accordance wt pr esent i nvention may contain an aliphatic

conpound contai ni ng \hefeL@fd nBlEciBBPMEIght is |ﬁbﬂé§ée§5bf%bﬁoﬁ@“r%%bﬁé‘#”ihe
al though a m xture of two or nore conpounds 1 contdining at |east one

epoxy group5na>60mmr1§1§ insquestihearepstyyenes, V"utbrﬁib%ﬂsdaMWp@D(waMhﬁtb@r
together with i C ctln onpounds nin eolefL al |
ungaturat ed do @f’j ﬁ??r%%”% SCVY?EQ{(; 6‘\‘/%0“”‘13 Oﬁorgérégm ¥ M"H' fnergg d

acryl at e nononmengcranfbleculacrodmpeuriordi ard particulityy "BIrpodntss (dBht&iARRS
even with the isocyanate conpounds. 20 To produce polyners, it is

sufficient if terﬁ’@x?t@rﬁ%‘éﬁmd cont ai ni ng at | east one epoxy group present

as a constituent of 4 e. ﬁ zéeréﬁgcqmmen%onfext 8fnltl¥e C’pﬂ"és&‘?to)ﬁ')/vegf'tlgﬁ2issI a

However, to obtain a e of "Cross the a ve

film it mhg béunkamnaagr@mbomsmpm okirathe® ringe Emyogromlsesuch as tiggeounds
contai ning nore than one ﬁ%ox_ oup in the nol ecul e as const.ituent

of the adhesi véaR. Bfe RY U8 e kNN N MBR¥RIs| Y Cat'OElS‘ﬁ{l)él rnitiated
about 4 epoxy gj’%ﬂérliﬁfonml ¢ht! BdnddlvénEs b %EE@rrd%ﬁce withP 8R! &6reSdnt
era 0 as a

enbodi nent , ge epoxy group conten esive A
whol e is about |r1vartb|oabnay c@nt'alraad ,aliphatic pampiocot aohfginialyattiedstorteoepoxy
3l;ce)gt ag' ? 'he30 group as scﬁe consh 4uent allh%vﬁlgrﬁoé en(i:ll)J({ua}tra mht B o%'cgoempo dnds”

15 containing at least one epoxy group may also be used. The epoxy
compound may also be used together with radically reacting compounds
containing the olefinically unsaturated double bonds described above,
more especially with the acrylate monomers and/or acrylate-modified
polymers, in some cases even with the isocyanate compounds.

20 To produce polymers, it is sufficient if the compound containing at
least one epoxy group present as a constituent of the adhesive contains
only one epoxy group. However, to obtain a higher degree of crosslinking
in the adhesive film, it may be desirable at least partly to use one or more
compounds containing more than one epoxy group in the molecule as a

25 constituent of the adhesive A. The compounds used advantageously
contain 1 to about 4 epoxy groups per molecule. In one particularly
preferred embodiment, the average epoxy group content of the adhesive A
as a whole is about 1 to about 2.5 and, more particularly, about 1.5 to
about 2.0.

30 In principle, a low molecular weight epoxide may be used as the
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conpound contai ning at | east one epoxy group, although relatively high
nol ecul ar wei ght epoxi des or m xtures of |ow nol ecul ar wei ght and

relatively high nolecul ar wei ght epoxi des nmay al so be used. In
t he context WOt384028kntion, "l ow nol et8l ar wei ght comBREIVEPI8/B1228 e

conpounds containing at |east one epoxy group which have a nol ecul ar
wei ght of not nore than about 400. Accordingly, conpounds cont ai ni ng

at | east OHGCSWMnGVMaMﬁd]a@ |SEt & BpoEidiblp ChIthEUdh ?élaﬁveIY higt00 are
referred to as "rel atlvele/ hi gh nol ecul ar V\qu%ht conpounds™” in the
|

present specidlecilabweigbt epoxides Rel aixtuegsy i lgw mooleculasr waighd hand
conmpounds co i ni.ng. at | n 0 r ontain the epoxy
group, for egél%\f%éyﬂé@ Wﬁge%_z’h%%g'&t epox‘?&%%ﬁ?gﬁ?&gh%e&though t he epoxy
group nmay al so be|d @sscedtest ohithe tigention, "loW Withécuidaiweight dorypdundsat eral Iy
attached to the polyner chain. In the case of conpounds contai ni ng

nor e t harP onare:peBpPeMnsis containing  ag oleask pediaReXy e DEAUR, WVRICh| BAVeDR ecul ar

wei ght conpo C ' UpPS, : o] t he
descri bed combﬁ%%[ﬁért ?Jc?r?@tié\*n'tr“gq Q}qr%ﬁh?'gpa%%tg{(@é %‘aﬁcﬁr@ﬁ%é?ﬂ@hgpﬁé Thus,
a conpound coonhtainihg et tedst dnzagpaXyegroup withh @xmotioulyy, wéight ek epéd¢hamay have
one term nal epoxy group and one lateral epoxy group or one ert])oxy
group wi t hi n4PRarpdfipmad 2% ekaivalydhigh melgsulasvgight cyprouRRH R the

Conmpounds COEFe?é'e'?\itggeéﬁ‘icétﬁﬁ'Ft one epoxy group suitable for use as
adhesive A ih accordance wth the present invention include, for exanple,

t he cycl t@l i phat i Retgtivelydbigh rBskecplae weightogorhpaundshedntainggpai dast ane bi s-
3, 4- | oh | met hyl ) - | at e, bi s-(3, 4- | | met hyl)- 25

el pat b, bt 2 PSR BT ket B iearah TR AT 1SRN, 8 DRPER B8 (3, a-

epoxycycl Oheﬁﬁlymrh?'fgéin Fﬁl%h@hethe%;?@(ysgl‘&%gbﬁgaélgo3oé11(%§?édwmil?hﬁéy| -

met hyl - 3, 4- epoxycycl ohexane Car boxyl at'e xanpl e 3, 4- epoxycycl o-

hexyl et hyl - Bplymgrostyaiy ciromey dree latanaliy atiached dodthe3palymeo chain. min e -
et hyl -3 4 oFBRg <DL 1 GREPRYNGS  FRRHTIN. HREo 1%y cPBRerkRey Sldbnirc
16  corresponding relatively high molecular weight compound may also contain
epoxy groups in two or more of the described configurations in relation to
the main polymer chain. Thus, a compound containing more than one
epoxy group, for example, may have one terminal epoxy group and one
lateral epoxy group or one epoxy group within the polymer backbone and
20 one lateral epoxy group.

Compounds containing at least one epoxy group suitable for use as
adhesive A in accordance with the present invention include, for example,
the cycloaliphatic epoxides. Examples of cycloaliphatic epoxides are bis-
(3,4-epoxycyclohexylmethyl)-oxalate, bis-(3,4-epoxycyclohexylmethyl)-

25 adipate, bis-(3,4-epoxy-6-methylcyclohexyimethyl)-adipate and/or bis-(3,4-
epoxycyclohexylmethyl)-pimelate. Also suitable are 3,4-epoxycyclohexyil-
methyl-3,4-epoxycyclohexane carboxylates, for example 3,4-epoxycyclo-
hexylmethyl-3,4-epoxycyclohexane carboxylic acid, 3,4-epoxy-1-methyl-
cyclohexylmethyl-3,4-epoxy-1-methyl cyclohexane carboxylic acid, 6-

30 methyl-3,4-epoxycyclomethyl-6-methyl-3,4-epoxycyclohexane  carboxylic
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acid, 3,4-epoxy-2-nethyl cycl ohexyl net hyl - 3, 4- epoxy- 2-net hyl cycl ohexane
carboxylic acid, 3,4-epoxy-5-nethylcyclohexyl nethyl -3, 4-epoxy-5-net hyl -

cycl ohexane carboxylic acid and the |ike. O her suitable
epoxi des whi ch \wayogorssd for the purposex) of the 5 prepeT/EPOSEIRREN
are the glycidyl ethers obtainable, for exanple, from pol yhydri c

phenol s, for exanple diglycidyl ethers of 2,2'-bis-(2,3-epoxy-
pr opoxyphenol ) - p& € 5. ' Al l.abl
cont ai ni ng at Iaggdsj’lto‘ggﬁeé) 0%%0%({/“ ethylcy :'gro!uglrﬁlem)Jl S%&@%x;ﬁ?gﬁe%%ﬁ?@ﬁﬂéx £y

nay >a vant age.
E;<arrp| es of dsucda_rb@xynl 'oualdm,le,4-ap®<y954melh. g&&daﬁenﬁﬁhyiﬁqﬂ@ﬁgaly@mhyh
styrene oxide, vi cycl ohexene | i de, glycidol, glycidy
Elwiglla(igyélllat e;]I gggﬁif@%aé? Cé&%yﬁcﬁ'%gaﬁmﬁﬁe-A (for exanpl e EPON 818,
an C ' 2
16tH2r SBHQQI% %ﬁoD)éci)’civ\e/a idh nay. bceg]%& . ’th@_opur B6&s 3the

DER- 332 and DER-334, products o vi'nyl cycl ohexene
di oxi de (fob exueptrmt HERenti@docareathks glymidyduethers obtainabl€arfoi exaf®pie,. Jrom

cxanpt o ERL 12 B0ABEoHROIS: TohesAmple dighiiligtts o 2.2 bl-.8.<ho.
3, 4- epoxy- 6- mtﬁ%b&%ﬁé‘i‘@@%rﬁﬁéﬁ&' - 3, 4- epoxy- 6- net hyl - cycl ohexene

carboxyl ate (for exdnple ERL-4201, a product of Union Car bi de Corp.),
bi s- (3, 4- epoxy- 6- netGginoyartielyaMaitableycompdunds copfainingoat eashpine ERLXY289,

a product of Unign r bi_de rp. 1S- (2. 3-epoxy- | ntyl)-ether
(ror “exanpl e cAOBRTRRY 555 B eed pRyadyrrdadi amoles iRl o
propyl ene gbycdarerssiadéstendexide, @pidhidrobydiex astpteheEBkide, vinyl €98IBh&%ene
ERL- 4052, products of Union Carbide Corp.), dipentene dioxid (fo

i

exanmpl e ERL- 426%idg giv@dgbtglmidybﬁn@tha@aﬁ@ élgiiﬁfig)/')?th@fﬁ)f@f@ie ngb A (forr

oyt unct + onalBTHE SRR ON A8 RPEE 1o, B EPON 1696 bt of Shell
DER- 80, a pr odwhermdicaPo@oGh@ER-331CoDER-B82 aafd 1DERIBEY, dhrobveisd\df Sloker

of phenol /fornmal dehyde novol ak (for exanple DEN-431 or DEN-438
products of Dov@@f@lﬁa!:aq;oéo.Wnﬂn8Y¢|@§%§F%&'°H¢§I efd%a’@?'ﬁe%@f'égoﬁxémle

30 KCPOXI'IE, 3rBHQAVSF GhiokORRRSiIGe Porp.),N8;:4-epoxycyciohexylmethyl-3,4-epoxy-
cyclohexene carboxylate (for example ERL-4221, a product of Union
Carbide Corp.), 3,4-epoxy-6-methylcyclohexylmethyl-3,4-epoxy-6-methyl-
cyclohexene carboxylate (for example ERL-4201, a product of Union
Carbide Corp.), bis-(3,4-epoxy-6-methylcyclohexylmethyl)-adipate (for

20 example ERL-4289, a product of Union Carbide Corp.), bis-(2,3-epoxy-
cyclopentyl)-ether (for example ERL-0400, a product of Union Carbide
Corp.), aliphatic, propylene glycol-modified epoxy resin (for example ERL-
4050 or ERL-4052, products of Union Carbide Corp.), dipentene dioxide
(for example ERL-4269, a product of Union Carbide Corp.), epoxidized

25 polybutadiene (for example OXIRON 2001, a product of FMC Corp.),
epoxyfunctional silicone resin, flame-retardant epoxy resins (for example
DER-80, a product of Dow Chemical Co.), butane-1,4-diol diglycidyl ether
of phenol/formaldehyde novolak (for example DEN-431 or DEN-438,
products of Dow Chemical Co.) and resorcinol diglycidyl ether (for example

30 KOPOXITE, a product of Koppers Co., Inc.).
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QG her suitable compounds containing at |east one epoxy group are
epoxyfunctional polymners obtainable, for exanple, by polynerization of
epoxyfunctional, ethylenically unsaturated epoxy conmpounds. Exanpl es of
such epoxyf urldQ 88&0226t hyl eni cal | y unsdtur at ed conpoundPCIVEP98/1238
acrylates of glycidol, for exanple glycidyl acrylate or glycidyl .

met hacryl at e. These conpounds are advant ageously copol ynerized with at

| east one ot "ethe? idith B E&hhﬁum%%ﬁlﬁ%ups o exar%glg L@pe 2l so

gr oup. Pol yur et hanes cont ai hi ng epoxy gr
sui t abl e. ep(&yﬁ.mqﬂongupetwmssommabm afcmeekarnpie dyapplymertzatiorast i ng

i ni t f I nat es,
the- st oi cni onrpvacasnal S ARypiated banbomounts, bipanis o
sel ected so tdmh térﬁ)xyfunctléﬁélr eéﬂ%m.éwl %dﬁﬁ%wec&ﬂﬁb@h@é gle | #@st one

free i socyanate group whi ch i's subseguentléﬁ)eact ed, for exanple, wth
1- hydr oxy 22, Hcrylates ehalygigeb fenexamplerayeidyl aryiaie be giysisyl teethagylate.

e, SOhCS, 1 SOREEEAhlr 8 Bl kD KBy, B ok

group. The pesthent eﬂm@iuca@rmomuiaraw@t JoPmptliid\owith fﬁUeeg %(y group groups
is up to about 100% by wei ght and preferably about 10 to a 0% by
wei ght, the g&l Wﬁmﬁj@%fsomamm&&n%agwna, mrgﬁ&amalﬁ;xareeglsonswtableo

dh e A b % | €
Al phat fc_eposar AL Rs e Qint: B example, oy, reactRE R TRrilfing
cont ai ni g atpdlmerstm@b@ewwﬂhmdﬁumﬂaﬂ&d&do@anmgﬂm thlchlomeiri%SS t han

400. The percepta of tri unctlonal oun i.e. a _conp
cont ai ni ng tH?E‘% @'%ﬁﬁ@ € 90U a E'E?Q"QUP% %B@tsqgﬁkﬁﬁys%ﬂ@ﬁtthebased

25 on the ag@efds anéﬁlga%éffgﬁf'éi‘haﬁé chfqlﬁé“é?%é(fi bhé's g&hé}@ m@@gggroups

it is advisable elther™t se no polyols or only to add t tely
before use. which is susaeqmtky Qiéacted, alfor nexammpieg unaith ar‘lehydroky%rrpl e,

hi gher al cohol s, such a ce trimethylol propane,
pentaerythri tHOX¥REP ?ﬁ' & AW h%l%%tﬁgfesé ¥ide-ol i goneric ethers of the

i ndi vi duab conpourne @l’h@sﬁ@eﬂ Benerally contains up to 100% by weight and
preferably up to about 30% by weight of a compound containing only one
epoxy group. The percentage of compounds containing two or more epoxy
groups is up to about 100% by weight and preferably about 10 to about
40% by weight, the percentage of trifunctional and higher epoxides in the

20 adhesive A being up to about 10% by weight.

Besides the aliphatic epoxy compound, the adhesive A contains a
compound containing at least two OH groups with a molecular weight of
less than 400. The percentage of trifunctional compound, i.e. a compound
containing three OH groups, is from about 1 to about 10% by weight, based

25 on the adhesive as a whole. If the adhesive A also contains NCO groups,
it is advisable either to use no polyols or only to add them immediately
before use.

Suitable OH-containing compounds are, for example, higher
alcohols, such as glycerol, trimethylol propane, pentaerythritol and sugar

30 alcohols, and oligomeric ethers of the individual compounds mentioned or



WD 98/ 40225 22 PCT/ EP98/ 01228
oligoneric ethers of a m xture of two or nore of the conmpounds nenti oned
wi th one another. The reaction products of |ow nol ecul ar wei ght

pol yfunctional al cohols with al kyl ene oxides containing up to 4 carbon

atons may al sowge ogsrdass pol yol conponeng2for the producR@IYEEOSIONR2285
pol yesters. Suitable reaction products are, for exanple, those of

pol yfunctional alcohols, such as glycerol, trinethylol ethane and/or

Lot hyl ol prgpangePBHASEYLTnd Hb AtuSghond SPIHE] Sombbilud hrrtbligh e

oxi des nenti oné orm o I'goe ols w ec ar not
nor e than abouwitdO@nel@nother. Tﬂ'daereaﬂueal yeoduats cof dowg m@|et:|h||er| weightti on

may contain as polyol d t I t t

wina m ecmaq?m%ncgﬁ%alomcgnols”% b e xS contriG i o DR e
such conpounds S ;

nol ecul ar wei gﬁtto nﬁ%}r@%@ﬂgﬁ Lé ?Ejgigy& Cd}ﬁt) R%’Eto@{rq%,@%wg@%ﬁp%
gr ef elr3 iabl Y, 5I i nﬁmlkxesm?e $mn¢nb|eorctthran prbduiits 1are,406r t exarhple; thod3e0.of
ui t abl e polyol s or ester

pol yol s, pol yuP opg| yﬁ?&mﬁolﬁ t Saﬂ'@éc%&‘-ygﬂ@eﬂgg?l \ﬁtaﬁn%c@f‘g or
polyols, poly ﬁfrb(étﬂg Rﬁ%?ﬁﬁcrg ﬁ‘ﬂaBéFﬁhht%Wdf' e&gearpgicxsﬁb@ %tr?Qﬁé”é{IRi/Iéﬂ@f

swtable acryl at es ates or m xtures of two or nore of
pol yol s nenti oomdesmmn:tnedmaform gligektharrpalyalsiviti awmlecdiar ikeightvafmaton i s

characterized b | yester polyols, polyether polyols or
pol yure- Fﬁ’éﬁg‘ 6%?%4(%) Preferred pol yester polyols are

produced byy react i Omhéfadﬁé‘yve A adtet@Rg tetheingitionl rﬁQ?QioﬁtalﬁQiseFolyol a
particularly ethylene glycol, diethylene 25 glycol, neopentyl ycoI

hexanedi ol ,  bucempalod cc>ptajnpmgea1ée@st>twa|OHggrsaups avith a moleeuler wmhiyq @t

propane. by PoltgRaBeEh piRulh o e R AL A ol i compolith €

al cohol s may bgsé®adPonesls prefbrabi Bakd¥holecalar deigtitdf enorter thanrdhoxy 400
acids or reactive derivatives thereof to form polyesters. Sujtable 30

di car boxyl i ¢ atg abowl £0,008rand;dnprecprefe@dhniie taelrangmérqm Gheie heRo?
15 400 to about 2,000.

Suitable polyols are, for example, polyester polyols, polyether
polyols, polyurethane polyols, polycarbonate polyols, polyvinylacetal
polyols, polyacrylate polyols, polymethacrylate polyols or copolyols of
suitable acrylates and methacrylates or mixtures of two or more of the

20  polyols mentioned. A particularly preferrred embodiment of the invention is
characterized by the use of polyester polyols, polyether polyols or polyure-
thane polyols.

Preferred polyester polyols are produced by reaction of low
molecular weight alcohols, more particularly ethylene glycol, diethylene

25 glycol, neopentyl glycol, hexanediol, butanediol, propylene glycol, glycerol
or trimethylol propane, by polycondensation with a polycarboxylic acid or a
mixture of such acids. For example, difunctional and/or trifunctional
alcohols may be condensed with dicarboxylic acids and/or tricarboxylic
acids or reactive derivatives thereof to form polyesters.  Suitable

30 dicarboxylic acids are, for example, succinic acid and higher homologs
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containing up to 16 carbon atons, unsaturated carboxylic acids, such as
mal eic acid or fumaric acid, and aromatic dicarboxylic acids, nore _
especially the isoneric phthalic acids, such as phthalic acid, isophthalic
aci d or terepMh8P(49226i d. suitable tri ¥ boxylic acids REI/EPS8/042a8DI e,
citric 5 acid or trimellitic acid. Also suitable are aliphatic .

pol ycar boxylic acids, such as adipic acid, glutamc acid, pinelic

aci d, aronat i cordainitgy uputohiGisarbon atonedhilsaheated camokghy bckisagueh as
cycl oal kyl acids, such as cycl ophexane di carboxylic acid, or acids
cont ai ni ng hemé%bc RS OF stuarics asidy and meematic  dicarhoxylie acigsy dadlec aci d,

t hyl et her - 2, 2s4l ' i 1 hj adi oL i . id.. .

& o Csur t an) SssTa Y Isofdte Bndigic Aci, Suefivhs biudlic 8" Jsqpntnalic

al i phati c al cadidlos terephthiafic agid. v®uitablé Qﬁn’alrl:ilr:]k)mb@mh i ey fmmﬁl % |g,écifﬂa-,e OH
f, | g roups al t hougt ey may al so

decondary 5 a8 apaimellic aak Asp SRebla ara auohahe pelybarboyy eRaiip o

t hyl I | adithk OB¥iHE Mcgl - - e e- - gj.ol ,

hexaner 1, 6o CBEPRUGEGutenitPtig, BRANE feid; (rBlmatRy BERRSSuch M5t

and i soners tnaphthdlensi dicarboxylie adidaiayelbalkyl kasids, saoheas byycideaxane-

by " ! Fht r QeI PREVIR At & Ja cEREng hstenaldre. courdl 3805 atbNe ol yor s
are 20  hi ghexantple odiglygolié @i X aMletharild QediShrbokyiic TRy lop! thid ic
and I oned

pent aerythritol oligoneriC ethers of the” substances ne
ei ther adOsu@fidr in the formof mxtures of two or nore of the ethers

ti d with on t . The reaction oducts of |ow
ol ccul ar vei ght TS gk, olvols  fog, togn Brasiiion 3 HpPcHaBeim ore
cont ai ni ng upaliphatic aRoboIs EdrMAMINTPIVAISRUPOR Yroups BEr ARIRYIY.OlTheRonent
for producing the polyesters. Suitable reaction products are, for

exanpl e, t ho$¥O¥ps &rRyPeteraply dsimansr Oy igsaeryiajibought they may aisombei ¢ "
ook sne o SRR GURRD SRSl oREARH S8, % e,
such as gbycetiylene r igiwtdhy | plopgiemeneglgool, obutdriereibyibh| Freasas,5-80,
pentaerythri thoelxagé-1s,él-%?cgl, %{e%?gr%j,?-mo%,hoétggeﬁl ,léydlicﬁngngxhi%%sér nﬁgrtn:ﬂ%ggd to
and isomers thereof which may be obtained in known manner by step-by-
step extension of the hydrocarbon chain by one CH; group at a time or by
introducing branches into the carbon chain. Other suitable polyols are
20  higher alcohols, for example glycerol, trimethylol propane, pentaerythritol
and oligomeric ethers of the substances mentioned either as such or in the
form of mixtures of two or more of the ethers mentioned with one another.
The reaction products of low molecular weight polyfunctional
alcohols with alkylene oxides containing up to 4 carbon atoms may also be
25 used as polyol component for producing the polyesters. Suitable reaction
products are, for example, those of ethylene glycol, propylene glycol, the
isomeric butanediols or hexanediols with ethylene oxide, propylene oxide
and/or butylene oxide. Products of the reaction of polyfunctional alcohols,
such as glycerol, trimethylol ethane and/or trimethylol propane,

30 pentaerythritol or sugar alcohols, with the alkylene oxides mentioned to
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form pol yether polyols are also suitable. The reaction products of |ow

nol ecul ar wei ght pol yfunctional al cohols w th al kyl ene oxi des containing up
to 4 carbon atons may al so be used as pol yol conponent for the

production of W@ 9813223 ers. Suitable re2dtion products RE]/EHRE8/@KHDI e,
5 those of ethylene glycol, propylene glycol, the isoneric butanediols or
hexanedi ol s with ethyl ene oxi de, propyl ene oxide and/or butyl ene oxide.

Product s of thﬁ’aﬁﬁ wgfﬁep?o%wé@%é@%lta%cOl'mbsreaweh BRodUCHC Bf Mw

trimet hyl ol rrmeth propane, pentaerythritol or sugar
al cohol s wi t h tricdecul&ryveight piolytﬂnmttlmeat aloqmlswth‘ alkiiepel pddereopsinrg Ypar e

10 also suitaple Particul arl sutab ols f [ f th
pol yesters are'Ddt yR&RER ﬁf&r@ﬁoﬂﬁ% glfo Lﬂoﬁ sr Q@Ycﬂhpggﬁoﬁgﬁﬁtfbg%g ©
5,000 and pref SF&Mchhrbftthé dﬁf&ﬂerfsr OSi.uQétSIétreB@cfbri grcﬁi@mﬁ are,08P exam e,
Propyl ene glycol wth a nolecul ar wei ght of about 300 to about 2,50

nost parti cul athoseppéfethyledef @ycelhdrppylpoe cglyesl, the ispeesint bUWGHtQ'%rW The

12, L Rer Rl bRl frBIGhdN: BRUTERAZEAIGRE grce.

particul arly ppeddiidtedofshgolenetion foff poblydunctionapuiestts, thch hes pglgsenmt
i nvention are the pol yurethane pol yol s. Pol yur et hane oI yols in the

colnt eég of thetrppedwidl ethasst aﬁﬁloérB'rﬁ%tﬁ'M@urR@%m RENEFeTYRYIte OppBUEHed by
pol yaddi tion fr f t /
. %‘h%s WRALhE w o%fde@i{)@gﬁﬁ%?%dgt? Ecgrﬁ? B8|y%5@§l%?l¥?lﬁ are

polylsocyanate . polyol's sed anes are
typical ly 1o yarioersuitablé/ or Ppeticuédriyersuitablet potyialg fat theaproductiont wb thgdr oxy

ro th | | ht of bout 0t 10, 000 a bl
OO et Polveathsatara ey ehap sRloLs wid. 2 snpeauiee webgtsf abebbiblig’ ¥
produci ng the OIS aeRisblt APl fel ps oS 86607 P UabBuA 000,

present inventibn are any rm nate yesters can be reacted
with at | east Emnepylehergycadrveth iasmojemuiareweight of lebiout 300etedahgutr 2601 in.

Qhor di hydr ox S HA AN Rl SaTRg, o5 DG OHEPRGE THECTERaIVENioD TP ¢ he
pol yest er s15ui HaRleth@SpHIghiobbtafieRR TeR exhRipld, NSy PoRMEZRdN0bf tdiRhydro-
furan are also suitable.
A group of polymers particularly preferred as polyols for the
purposes of the present invention are the polyurethane polyols.
Polyurethane polyols in the context of the present invention are compounds
20 which can be obtained by polyaddition from difunctional and/or higher
alcohols and polyisocyanates. The polyols used for producing the
polyurethanes are typically polyesters and/or polyethers containing at least
two hydroxy groups with a molecular weight of about 300 to 10,000 and
preferably in the range from about 800 to about 5,000. Suitable polyesters
25 for producing the polyurethanes suitable for use in accordance with the
present invention are any OH-terminated polyesters which can be reacted
with at least one difunctional isocyanate in a chain-extending reaction.
These include, for example, the polyesters mentioned above.
Other dihydroxy compounds which may be used for the preparation

30 of the polyesters suitable as polyol component for the production of the
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pol yur et hanes are, for exanple, butane-1 ,3-diol, butane-1 ,4-diol, butane-
2,3-diol, 2,2-diethylpropane-1, 3-diol, 2-nethyl-2-propyl propane-1, 3-diol,

i someric octanediols, ethylenically unsaturated difunctional conpounds,
such as hept eff&UPBI40288t enedi ol and di f Bfttional compounBETHGRI&INRAG 5
hetero atons (N or S), for exanple diethylene glycol, triethylene glycol,

t hi oet hyl ene gl ycol, diethanol ami ne or N nethyl diethanol am ne or m xtures

of two or norpolylvetkarfes are, for exampld,obptaneic8-didie bpedna il atdidnasutahée diol s

are generally_ reacted -.ﬁﬁh correspondi ng, at |east difunctional

i socyanat es. a?ﬁ'éﬁ?'soc%)ﬁn gtByIpreRana-h.31¢0l, a ce-methyicZPieRyiPropang le3-gial,

i nventi on may; [ h@: N o) ' 0 bout 40
carbon at orrs.'sgﬁlzlgg%pﬁge%hg?logji %Q@Gdaﬂy Gﬁ%aggglaé%%t@fsﬂc%@gl #é@i’r‘?&ﬁﬂ% ene

di i socyanat e sudHDa¥, hetteBediot, amatenediol andsdifyrmtiahel coémbdudds actntaining

di i socyanate,, t.he diisocyanatgs _ obtainaple, .far xaml e, fromthe

di meri zat |%on qutefoa@.kcgmﬁ(’(’(@g)r ﬁd f@o??‘%@ﬁ%naleﬁ@ﬁﬁ%e Qil’ﬁﬁeﬂl?élﬁwene glycol,
functional i zahj i i RERSISMW : | ene

di i socyanat e%%&l?ﬁ'@?l?g@ﬂ?}%thgn%b ﬁ)ﬁgﬁ%ﬁh&l@&%nat e'Q%fclrllQP or ml)z(tbrﬂn}éxét ures

t her eof , 1, 5-0fdpntarynerectheréafocyanate, 2,4' - or 4, 4' -di phenyl met hane

di | te (M d mixt t hereof . i sopf di | i
(1PD0) cyer obut ar Brodls Histiabldhan. 1B ElhalE doninll Ftidaimtocy o

20 nate, 2,cbrre¥p@nding; %@X@ébtdiiﬁin@iié‘n%l%_@éﬁa?%ﬁ”ﬁ{eeisd&?ﬁﬁ‘ﬁ%@r&eﬁ’ i Or

-1, 4- phenyl ene dii socyanate, 2,2'-diphenyl nethane”diisocyanate or
4,4 - 10 dignserdanaeewithri@edpriesent inventionrmay steu alighatic onarematiorandof t he

di i socyanat e [ The I.fupet i hi gh ol,yi socyanat es

obt ai nabl e, %ﬁ%haﬁ%ﬁ& %ytgolalbég{rre‘{rlfz%a[%@h g&"&ﬁl s%ﬁﬂ%@sonﬁ%&@o be 25
used i n accorisocyamated h dree iexanistioylens t bitsdoyaas@nat(@iDIRquUiTrSdclapie t he
production of  the uret hane present in adhesive A Exanples of such

trifuncti _onald"§ﬁ_83_' O%éeﬂ-@o‘l’?‘?%?ﬁﬁﬂﬁyéﬁa@ﬁ dhe rdéispeyar@ée@gﬁaiaamg, &r HDI or
erecstar e JETBEBRYALESRREARn o toty, oot T eftpenb s "
val ue of 1800.subseqeemtol funetiongiization| | yhbaylene-1,4-diisocyanate, tetramethyl
xylylene diisocyanate (TMXDI), 2,4- and 2,6-toluene diisocyanate and
mixtures thereof, 1,5-naphthylene diisocyanate, 2,4'- or 4,4-diphenyl
methane diisocyanate (MDI) and mixtures thereof, isophorone diisocyanate
(IPDI), cyclobutane-1,3-diisocyanate, cyclohexane-1,3- and -1,4-diisocya-

20 nate, 2,4- and 2,6-hexahydrotoluene diisocyanate, hexahydro-1,3- or -1,4-
phenylene diisocyanate, 2,2'-diphenyl methane diisocyanate "or 4,4
diphenyl methane diisocyanate or mixtures of two or more of the
diisocyanates mentioned. The trifunctional or higher polyisocyanates
obtainable, for example, by oligomerization of diisocyanates may also be

25 used in accordance with the invention as the isocyanate required for the
production of the polyurethane present in adhesive A. Examples of such
trifunctional and higher polyisocyanates are the triisocyanurates of HDI or
IPDI or mixed triisocyanurates thereof.

In general, the average molecular weight of the polymer used as

30  polyol should not exceed a value of 400. Since polymers generally have a
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statistical nolecular weight distribution, depending on the particul ar

synt hesi s net hod used, the expression "average nol ecul ar weight" refers
to the nunber average (M) nol ecul ar wei ght of the polyners present in

adhesive A, TWQ 98&0223% hat i ndi vi dual p86ymeric nol ecul &CWERPEH01228
nol ecul ar bel ow the val ue of 400 nentioned may al so be present.

In addition to the epoxy conmpounds nentioned, the adhesive A to be
used in accord@f&ﬁ@t.dﬁlthqdléanzaﬂvwergh@nd@mmbﬁo &@ﬁérﬁi.ﬁ? OBR @fhe MPakicular
ot her conponents containing a cationically meri zabl e functional group

whi ch is not aayrupeary rgethqd u@chrtbe@(pmesscm Hav;emgerrmkeguwé/v@gbf‘lrﬁéers 10

vi nyl ethers, nes nDre

conpounds, sch ﬂie 8 <, dvtem%ee %‘ls"ﬁé é/eﬁﬂ Ojr}ﬁgl @&9:{3%?& bher S
formal |y obtai gahbgivef AT ewﬂgpin@anér matt inglived e r pélyﬁﬁrkomd’éc@éQO\mh sa
preferably polyols, and vinyl ethers (in fact acetylene is generally used

as stdrti ﬁ@lmlarrb%lowﬂ etvialug oftQ meatioped mat alsa befpregent nyI

ethers). and vimyl 3 oqaibhedend] Sl LSRN HichiloPeo! B BhBGRESATh the

present invention. TS s arl

preferred for pBeududr prsesordiince with tree irﬂreaﬂbn anay Silsd @bhtanh @Nem)t mméar
wei ght vinyl ethers with nol ecul ar hts of up, to about 400 are, for
exanpl e, nonof gﬂt,ecr.cmmorzﬁntsi.cputmmlnaraapatlomcally polymerizable tunctionalaroyp

monof uncti onal 5chd| %h Xﬁraﬁéhg%@eﬁrcﬁes%%h c&ﬁﬂéﬁ’%}%g%rﬁ olt‘—,‘fr%"

et her, trlethy ene g yco ano

di Xi nyl et‘lrua[1 vmlybr%then'se maylb@ma’na pmmpengdartleulaely, stoeles,y landi hgterocyclic

et her, cycl ohexane di net hanol novi n et her cl ohexyl yjnyl. ether

d: et hlyl ene gI yEB'I“p@PWﬁfﬁu@[ fRF! &S ffn tlﬂ%@yps’gﬁr%w agﬁ%} ¥h?ﬁ’r’®§ﬁr}é‘?{§
glyco ly® B 9l 6l tHé v AR, 0!

di vi nyl et her, Yd{E%Q yolci:)Ba ré%%/ Vi ny%&égr?ﬁlgr ﬁ(ﬁ?ﬁbl}ﬁ%ngg&gﬂe@rﬁ n?/f:~| et her 'whi ch
repr eisent B a preferghlepelyols] arahypioyhethers (inrfact acdtgleneos dgenghally asedasl s
may al so be use

. EX . of her. |
monovi nyl et he?%r@m@@@t&rlaﬁm h%s'(ﬁ‘%b'ﬁﬁ&?l? péﬂ%b%ﬁﬁb&?@ﬁyl?éﬁgﬁ?y%ﬁ{g?\ﬂlyl
trimethyl ojspreRaese Bﬁé@refel‘ybw Qéed fdrthéYurposes onhé'@fesd?ﬂfﬁ\ﬁ,H?ﬁMhhr i tol
mono-, di-, tri- or tetravinyl” ether or vinyl ethers of 30 al cohol s

cont ai ni ng nor e t haifheouse ofHvinybethers fis pagicariye praferred dor e pyrposes of
the invention. Suitable low molecular weight vinyl ethers with molecular

weights of up to about 400 are, for example, monofunctional or difunctional
vinyl ethers. Examples of monofunctional or difunctional vinyl ethers are
20 hydroxybutyl vinyl ether, triethylene glycol divinyl ether, cyclohexane
dimethanol divinyl ether, propylene carbonate propenyl ether, dodecyl vinyl
ether, cyclohexane dimethanol monovinyl ether, cyclohexyl vinyl ether,
diethylene giycol divinyl ether, 2-ethylhexyl vinyl ether, dipropylene glycol
divinyl ether, tripropylene glycol divinyl ether, hexanediol divinyl ether,
25 octadecyl vinyl ether or butanediol divinyl ether which represents a
preferred compound. Divinyl ethers of higher alcohols may also be used.
Examples of such divinyl ethers are glycerol monovinyl ether, glycerol
divinyl ether, glycerol trivinyl ether, trimethylol propane mono-, di- or trivinyl
ether, pentaerythritol mono-, di-, tri- or tetravinyl ether or vinyl ethers of
30 alcohols containing more than four OH groups, for example vinyl ethers of
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sugar al cohols. The conpounds mentioned nmay be used both individually

and in the formof a mxture of two or nore of the vinyl ethers nentioned.
Where a rel ativel i gh nol ecul ar wei ght conpound wi th nol ecul ar

wei ghts of ap®d@ 9 g/(ﬂ@ 85 about 10,000 is 4fsed as the conpBRIMEPIBI0dR28 5
additionally reacts cationically, the conpound in question is preferably a
pol ymer which contains a cationically polynerizable group which is not an

epoxy group asmgmrtamhoml ThemampdundaniAtichdd/ mayaie Labd HottP ifdiad iy
pol ymer mpounds such as these, which are preferably used

i ndi vi dual 'y anch thSrfo"ﬂofﬁénWﬁwQSitW@ ormargaf the vinybethereaientionedbe used

|1, aceor dance i ¢ e BRIV hiof o BRI B EEAB RS Wi AR Sgar’ O™

relatively high no ht ~po
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may al so be prepared by initially reacting an OHcontal ning vinyl ether
Wwith Oan tagunvantien, maynive obtained; far empbnémm eeidt:mijoh«gtumnﬂéqulareact i ng
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25 di met hanol nonovi nyl ethe adhesive Ato be us
accor dance widhOthter "\'ﬂﬁéﬂ@ |P6H’mer with drittyriens I$¢m/aaatq;oﬁmwywercpoly@m s

0
cati.ontcal 1y iR o35 e RENGRRInp s prOR, LsdpB RS K eyt o 20%
nor e preﬂérahdojrymer a Huintdlsy pdssiddouto brésarabauividd vaistpYofpiofiterdased on
the adhesive cén?amlngm\ﬂnyl ether groups. To this end, an OH-containing polymer, for
example, is reacted with an at least twofold excess of diisocyanates (based
on OH groups). The resulting polymer, which contains free NCO groups, is
then reacted with hydroxyvinyl ethers. Polymers containing viny! ethers
20 may also be prepared by initially reacting an OH-containing vinyl ether with
an equimolar quantity of a diisocyanate and subsequently reacting the
product of this reaction with an OH-terminated polymer. Preferred OH-
containing vinyl ethers for the purposes of the present invention are
hydroxybutyl vinyl ether, hydroxyhexyl vinyl ether and cyclohexane
25 dimethanol monovinyl ether.
The adhesive A to be used in accordance with the invention
contains the component which reacts cationically without having an epoxy
group in a quantity of up to 20% by weight, preferably in a quantity of 0.1 to
about 10% by weight and more preferably in a quantity of about 1 to about
30 8% by weight based on the adhesive A as a whole.
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The adhesive A to be used in accordance with the invention contains as
photoinitiator a photoinitiator or a mxture of two or nore

photoi nitiators which are capable of initiating the polynerization of the
epoxy groups WD 8BsI@226e acryl ate groups2&inder the ef f ecPGI/EPE8IGHA28n. 5
Particularly suitable photoinitiators are those which produce Lewi s acids

or Bronstedt acids under the effect of electromagnetic radiation, nore
particularly under {he sif&le O {d P& used in accordceOniHIGhé OinkBRtion
I nvention, conplex onium conpounds are preferably used as the

phot oi ni ti at oreonthinshaprphbicinitizdod @ pbokinitiator cor aomixButeif elito i or&inder
the effect of light..In pringiple, an hqt osensi tjve ar onat |

sul f oni um or imfgﬂm.'ﬂﬁtgré’l f"@"%} &re uqquél% Cf(%o'rnﬁ'taﬁ'ggl 1%1"9'3@.&[&2@8’% of the
initiation of éé@(ype}dé.gﬂ: %ﬁ@tdlﬁ‘tr% @eRAste @@_’Ubbc&ﬂdﬁr'thesélifécﬂttbferadiation.

photoinitiators his type are the trisaryl sulfonium
hexaf | uor odnt i Rerigulasly suitabte pReloinitiators arg thpsaivwhich exeducsokewisoagidaoes

re t, f I i_n. th [ 5 ; | - d
6990 (8;03%?9 teit 'ggés ﬁﬁfq%mec'eq‘l‘ec%% p%ﬁ%%ﬁg%ﬁc?cﬁéﬁ?atw, ffg an
bi s- (4, 4' - di mepirichRAYYndet afosffeehoftight.a- (pent af | uor ophenyl ) - bor at e

(UV CATA 200, a product of Rh6ne-Poul enc, Saint-Fons, France).
The photoinitiator Aseerding algcolhgariB¥eniian CREARXsERUM nGempoyAds s are

p Itiator : e S nbe
CoP%0 i Cont wpetbiabfl, Bspd s He Bhofiitials vifion Tohddt 1l acks aaRPur ©
preferred 10 Bfetstitradds under piod wifect oalight irepeihtipte,ianyi phbiosensitiby

exposure to light wth a wavel ength of about 150 to about, 500 nm, for
exanpl e i n t he3TOAMRJE SU"'O“'PFTbrﬁra'SQGF'U%@(? t§ awp sHiable for fhe “th'@QHﬁ%‘émds

and m xtures of «Co: F*ﬂ : C Wk k2 i L cal
pol yreri zat i onmtl)t |§F\§¥ir{ﬂ§ a| @erlj%éggjtn ra?g%j&dgjabrﬁm%ﬂxﬁg&éwé wgﬁlagﬁlgggtr eto
light with a waivtlierngpd ae theotisapsGulfonaino itexaf0oroantimonates, theettisagyl a

hot oi ni ti at or, : ially f h di i on, .

b ot pl e, - anySWBCPSra T CIRNISB RS RS F 0GP anin 16, SemuBRIEIA bl o

with the ﬁ;sheb%u%%@gﬂédﬁlﬂe@%wegw% Uvnaggogprddw@ow@m,abahaa% 30
e

substanti a onbgenedus m xtures, may be use or the purposes of

UK) and bis-(4,4'-dimethylbenzyl)-iodonium tetra-(pentafluorophenyl)-
borate (UV CATA 200, a product of Rhéne-Poulenc, Saint-Fons, France).
The photoinitiator used in accordance with the present invention is
capable of initiating a radical or cationic polymerization after exposure to
20 light with a wavelength of about 100 to about 600 nm. In one preferred
embodiment, the polymerization reaction is initiated by exposure to light
with a wavelength of about 150 to about 500 nm, for example in the range
from about 200 to 480 nm.
Compounds and mixtures of compounds which are capable of
25 initiating the radical polymerization of olefinically unsaturated double bonds
on exposure to light with a wavelength of about 260 to about 480 nm are
used as a photoinitiator, more especially for the radical reaction. In
principle, any commercially available photoinitiators which are compatible
with the adhesive according to the invention, i.e. which form at least
30 substantially homogeneous mixtures, may be used for the purposes of the
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present invention. Comrerci ally avail abl e photoinitiators such
as these are, for exanpl e, any Norrish-type | fragnenting substances,
for exanple benzophenone, canphor qui none, Quantacure (a product of

| nt er nat i onaIWQS98E1'082gynt hetics), Kayad®%e MBP (a produRCTHEPSB/00228
Kayaku), Esacure BO (a product of Fratelli Lanberti), Trigonal 14 (a
product of Akzo), photoinitiators of the Irgacure, Darocure or _
Speedcur e serpregent inveftisrpducts of Ciba Geigy), Darocure 1173 and/or Fi-4
(made by the East man Corrpan.i/). O these, Irgacure 651, Irgacure 369,
Irgacure 10 184, Gemmearciglipoayailatiecphetoirgtaiors rspupburas 1hase ( Bes,ofan e

1173), I e 6 r edcyre | TX lrgacure 784 or
Ir ga)cur e 2959é)%?ﬁbr!153<t ér sN(??H?q'F\Kgfp%r elm%mﬁﬁth%f glél?séaﬂ‘é‘?st’i Jﬂﬁ aﬂ‘?f“g i tabl e.
Phot oi ni ti at drawz‘ophenbdp:@, éelnhﬁh%d qginglhﬁ,uQL@htatdWr@f(Qrﬁr?d?gtb@ﬂﬁﬂ?@aﬁﬂﬁal%
benzoin derivatives n ydr oxyal kanone types an | oxant hone

types. 5 §°‘§Y%h%€ﬁﬁso%ﬁYQQ%@M Ri(apradymiE Nippen Kaygky), &saauiecBOnan

bout 200 is @t | egs Tl i referse di f the
?n\?gnt I on. @ pécc))crjrl'rl%r ?aﬁ@ag'va{'ﬁnﬁ%g)’phﬁg@gﬁﬁftfiat @r sF(ijr \ﬁﬁlugﬁ oﬁ’i S
requi rement gohmtoihitiators ofexIaeTpHrgaCllmmgLDSa?roGgrb@ | b??ﬁpéédélﬁ%@ |$€§}ﬁﬁ;r e
907, lrgacure 784, .20 eedgure an peedcure .. wever,
phot of ni't1 at P PnEla (HH0YLJORIREREHTF G ATURG R4 (adenby el d ¢ o
their nol ecu!@éstﬁﬁngﬁb{rﬁ)i%[ﬁyﬁ' T 1hes8Plr é&‘ﬁ‘é@bﬁs’f,e@gééJPQ@aBéé’,"‘er%%ure®

nol ecul ar wei ght photo at or contalning an I socyanate-react
functiond0 184, drganre®B07% Negariuce@ni 8640, fgaguee® bi73a(Daidcgre®m178)t h a

. . o i : . )
(pol yner - pouracuredChElk,; SBEBcace B Sofhiliegn ageusbe /B one
phot oi ni ti at qfgacure®PH59WH fixtires of¥AGBl frdrd@herebf 8 ﬁértiﬂﬁl%@gﬁﬂﬂéﬁlgn' tiator

nol ecul es, are pr_ef__erabld?/ used as the photoinitiator. npoun s such
as these can be Photgiitiatersdfromotheciollawing, groupr arec prafigrred:poényaim @ndonal

?lr?ioggl:y;ggt sté?\gﬁ% L@%{v%gvegr p'ﬁte)WI %&l‘d%x%%ﬂ(sanvgnteh t)'lspur-zist aabrlde tﬂfo'x%g o‘%re]at es or
15 types.

A photoinitiator with a molecular weight of more than about 200 is at
least partly used in one preferred embodiment of the invention.
Commercially available photoinitiators which meet this requirement are, for
example, Irgacure® 651, Irgacure® 369, Irgacure® 907, Irgacure® 784,

20 Speedcure® EDB and Speedcure® ITX.

However, photoinitiators which meet the above-stated requirement
in regard to their molecular weight can also be obtained by reacting a low
molecular weight photoinitiator containing an isocyanate-reactive functional
group, for example an amino group or an OH group, with a high molecular

25  weight compound containing at least one isocyanate group (polymer-bound
photoinitiators).  Compounds containing more than one photoinitiator
molecule, for example two, three or more photoinitiator molecules, are
preferably used as the photoinitiator. Compounds such as these can be
obtained, for example, by reacting a polyfunctional alcohol containing two

30 or more OH groups with suitable diisocyanates or triisocyanates and photo-
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initiators containing a suitable isocyanate-reactive functional group.
Sui t abl e pol yfunctional al cohols are any of the pol yfunctional

al cohol s nenti oned above, but especially neopentyl glycol, glycerol,

trinmethyl ol prw@npg/40@e6t aerythritol and 30 koxyl ati on prof@IVEPOBO1@EB with
5 (derr] alkylene oxides. Qher suitable and, according to the invention,
particularly preferred pol yfunctional alcohols are the reaction products of

trihydric al cqRg: | A . : i td roduct of
trimothyl ol prioSarss o RkARRg R AR ischdin eaRBLR,E Mot BAR A pE! o ox
Cheshire, UK; nol ecBiiitableepglyfur(dtioaal |3icehdd0pre 18ny of the jwobtfbectional

preferred enbqdinment of the, present inventi.o i s characterized by
the use of a pHGYRRRI MentbnednekpKanIRtFsPecialy fcpentyl Glveol gligerd!
trihydric alc ' %lﬁ'}rfh‘?' r i

cont ai ni ng at O:Pgr{éestWI%)Engﬂon%[ gj%gups Wl%ﬂoiﬁﬂngi@ggliégréﬁm@?gﬁ%@gﬁ e([ieboguv%ntl'éoo to
about 900 &nd Cheralkyleré noxidés pbitherasuithblet end, ascording (i2- thedriovgrdionoxy) -

15 phenyl]-2-hydraoxy-2-neth ropan-.1 -on b means of .a conpound

cont ai ni ng at FP%ﬂE@%W%E%E%aBQB@”W@UBE.aFCOhOVS are the r%?ﬁt{oé’b%orgi"gﬁspg%nds
containing at #igpdfic EbHoI® Wit 8hSrdlAAERS, for exariPlecthRarddctivhapiadustiof abl e
di i socyanates, for reaction with the polyols nmenti oned are, for

exanpl e, any dfimetbyldl ipsepanmarits capralacgaed ([Gapeh8030 a ppecuatnef Interox,
speci fication. ver,. th - al e 2,6-isomer of t ol uene
di i socyanat e a?gle_%\ﬁ%'ﬁgﬁrl @P%&?aal}&ezgﬁ@{l”?t_ﬂ%&q}Soners bei ng used ei t her
in their pare formg@pothert Peefepied cémbodimdntr eof the present Miviehtibhe is
photoinitiators for producing the pol yner-bound photoiniti- ators are

any phot oi ni t i chasasteyiged Py Hin asa efna iRhwigiaiigta- pliainable byurracting an ghal
D1 -4 (2ahyd: t i o et h 1
TR Ve Cep e T

one (lrgacure as one p
preferred for ¢dretaipingatleasiothréd ©Hyrapstwitnaendlieonlar weight of about J0@ to

Phot of ni t1 at or oAt 98 Hhet ka0 fee PLbEIRMRAoRF Sa el PYoRYRBeKd on 30
(r)rfol te(r:]EI 2dh|‘55i Vhéhyll-2LhyBickyBnethiBrdRl Piofit | B O'médnsAt bRCRAedcéMpdund
containing at least two isocyanate groups.

Suitable compounds containing at least two isocyanate groups,
more particularly suitable diisocyanates, for reaction with the polyols
mentioned are, for example, any of the diisocyanates mentioned in the

20 present specification. However, the 2,4-isomer and the 2,6-isomer of
toluene diisocyanate are particularly preferred, the isomers being used
either in their pure form or in the form of a mixture.

Suitable photoinitiators for producing the polymer-bound photoiniti-
ators are any photoinitiators which contain an isocyanate-reactive func-

25 tional group. 1-[4-(2-hydroxyethoxy)-phenyl]-2-hydroxy-2-methylpropan-1-
one (Irgacure® 2959), which has one primary OH group, is particularly
preferred for the purposes of the present invention.

The photoinitiators may also be prepared by using a small quantity
of photoinitiator molecules reactive to isocyanate groups in the production

30 of the adhesive A. In this way, the photoinitiator is attached to a molecule
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of the adhesive A The photoinitiator may al so be attached to a
pol ymer chain of the adhesive A by adding the photoinitiator
cont ai ning a correspondi ng functional group to the adhesive in
mononeri c f orWMhB8/408@A reacting it 5 3th a corresponBCT¢EROSIMTEREC
conponent of the adhesive A for exanple during storage of the

adhesi ve. It is also possible to provide the photoinitiator

wi th a functigftbe sdhedie A. pol ynmeri zabl e by exposure to UV light or to
el ectron beans, in_which case t he functional group polynerizable by
exposure to UV | i ghte @hotainitiaiestmay alsp bbeattachedntoba padyraehehainooft the

hotoi niti atq exagp! react | of.. the .. photoinitiatgr with an
Ensat ur at ed céadrrb%’% i% g@i gdg‘égl ?rgeol éﬁé}ﬂg’é%?%t%tamm% aca?‘?ffﬁaplopa'né’pi ds
are, for exanfphetiorstrgrbup tocthe &ditbsiRs eioHdferts fstm A8 then reat@dg it on
products of | rigpacure 2959 with acrylic acid or nethacrylic acid are

particul aPl y Wil Breespendingepqlymets eomponens of ﬂ%ﬁ_ﬂh@fﬁ\_/e 6 for e>c<iample
Accordi ngly, iR ' ins both a photoinitiator and a
functi onal gr%'urp popﬁrwgg%@%ﬁgkposure to W light or to electron

beanms may be used ltis alse ppbsibm'tmiprbaldﬁrthe rﬁ)hotoinitiator withhg fasttiomial §rofip it
according to the invention contains the photoinitiator . in aquantity
of up togaboﬁoqﬁ%'@g]%yg%QosH%Ehué/nl'gm@réﬁt%@tw heamsaimwhioclitease, t he
| ower limt ; ; 9 ' . | pdi vi dual
phot oi ni ti at gﬁéggpgtﬁ:ou é%?g%%?%ﬁ%s%%@??é\}zgogﬁpém@t%rhbﬁfml' go eléd?t%n

coval ent 10 bdredanls cen elueoaittanheddmiberpIHl))toitl;iltiath:"for]@X'aﬁr{;mit?3 byﬂéigtg})nbﬁf thee
dhesi ve shoul,d, bhe. at | egst about,K 0. 01% wej ght  t o ahout 0 by
aei S?\Itv pfef eqhé)é?@'t'iaipr Wgﬁraarhé\é‘sﬂ%ﬂ‘eéb%ﬁ OxYliC" @6idap iitabig ppsalirgied and 25

AL o 0 : d
nor e preferat&a}‘bd)iyllbv\"%:ééilsg@ﬁ& %F%ﬁ@@é{t?é}ryﬁcgggieﬁéﬁd ?’r{éthé{cﬁm?{:%éd. gged on

t he adhesive A asa . on, ~col ifators or
phot osensi t i Zeastion psrdusis:bilgacure® 296Qowiie remngic aeid zampmetiwarylindcid

broferred entharan i fanElicidhe Alasss e ieieh™ " " one
15 Accordingly, a compound which contains both a photoinitiator and a
functional group polymerizable by exposure to UV light or to electron
beams may be used as the photoinitiator.
The adhesive A according to the invention contains the photoinitiator
in a quantity of up to about 25% by weight, based on the adhesive A as a
20  whole, the lower limit being at around 0.01% by weight. Based on the
individual photoinitiator molecule itself (irrespective of whether it is
covalently bonded to another compound), the percentage content in the
adhesive should be at least about 0.01% by weight to about 10% by
weight, preferably in the range from about 0.5 to about 5% by weight and
25 more preferably in the range from about 1 to about 3% by weight, based on
the adhesive A as a whole.
In addition, coinitiators or photosensitizers, for example
acetophenone, benzophenone and fluorescin and derivatives thereof, may
also be used.

30 In one preferred embodiment, the adhesive A according to the
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I nvention may contain at |east one conpound which has only one

functional group pol ynerizable by exposure to UV light or to electron

beans as a nonofunctional reactive diluent. Conpounds which are |iquid

at room t enperafpg/40MEe especi al ly corrgspondi ng ester sPgT/BPO8/01228r 5
nmet hacrylic acid, are particularly suitable for this purpose. Particularly
sui tabl e conmpounds are, for exanple, the acryl [ c or nmet hacrylic acid esters

cor respondi ng BRI ko RS, 4t HSET BRE  porFpUhd THFREL 3 qifloff

acrylate, 3-nmefuhetymalt yrouac Ipblwh@rlzab{eolwn@xpesmml t(aCU\yI lighet, orbwzeylécmm yl at e
10 or 2-nethoxypropyl acryla nof unc

Ctl e
di | uents nake RRA™AS aﬁﬁ;mn%&ofa'b@iﬂnal reactwe%wnﬁe PQH"& k%ﬁ‘h%f? '& but
preferably |es ﬁﬁﬁ? b 0 é/g% r
about 20% by vétl Eﬁ]&ﬁ tg %atr%r%ug*rﬁ? tesgecl"a(ﬂy/ r Fgrgbggﬂé]s'%’lbfvﬁs‘dorglﬁ]gf he
adhesi ve AS5maymetracrgliontaid) amel pattm%anly sﬁltab}elfghtthtsr pbegoseen F?;ﬂrbcmlarly5 and
about 8% by %{?ht of rmnofénct i O react

After an | ni t i gtable cAEPOMAgE are ofBr gxample the agbélaﬁrrgef?@cgfhg&q%ﬁsters
beams or r ays a%maﬁe%%fﬁhhsfb V"hﬁé‘a@o?%n*aﬁéﬁ@d‘dcm) PHORGUIBOHAISL & bof t he

adhesi ve A may be cured to e required ultimate strength by the influence
20 of at rmsphmrrespmdm'gﬂeéhen—lammls fof exaepielhebuiy aatylateyu2sedaylnexy!

cur ing rate i sRVIRtey SRhRE Y AR 2 opaRonEny e pesaaverfal < o

further prweséﬁﬂ-methoxﬂﬁoﬁwé‘dﬂ/wés possi bl e, the curing rate achi eved by
at nospheri c noi sture may be too slow. In cases such as these,

har dener may be addEhetmonafingionaldieastive dﬂéeﬁ'ise"}ﬁk@c@@sﬁ%g‘um as ' about

contains s conpunty sument At i afheQld i BrBrp s T mle about T <"

har dener . 40% by we'ig"htOB@%UHSye%igmdnr%lhibQﬂQGWby Welmthardenmrquantmes
conpound 30 containing at |east two functjonal groups each with at |east
one acidic may also be used, so that the adhesive A may even contain only 18A:

15  weight or between about 0.5 and about 8% by weight of monofunctional
reactive diluent.

After an initial curing stage, for example by exposure to electron
beams or UV rays (in conjunction with a corresponding photoinitiator), the
adhesive A may be cured to the required ultimate strength by the influence

20 of atmospheric moisture. However, if the adhesive is required to develop a
certain ultimate strength at an early stage, i.e. if a high curing rate is
required, for example to enable the bonded materials to further processed
as quickly as possible, the curing rate achieved by atmospheric moisture
may be too slow. In cases such as these, a hardener may be added to the

25 adhesive before processing.

Accordingly, the present invention also relates to an adhesive A
which contains a compound containing at least two acidic hydrogen atoms
as hardener.

In one preferred embodiment, the hardener is a compound

30 containing at least two functional groups each with at least one acidic
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hydr ogen atomor a m xture of two or nore such conpounds which are

capabl e of reacting with the correspondi ng functional groups of the
adhesive A In the context of the invention, the correspondi ng functional
groups of theWQIBBMO2E5A are understood 3 be any of t hePOTVEPD8/I228r oups
5 present in the adhesive A which are not polynerizable by irradiation

under the conditions according to the invention, nore particularly
i socyanate  hy drogé@la@ém or a mixture of e d?or'ﬁBFé'@déh sdtb'n'i rﬁisf WhlngEr
hardeners preferably have a nmol ecul ar wei ght of 2, 50 ui tabl e

functi onal gr‘%ﬁ&@'% ofh r&@Ctlr@aSNlthldheoﬂ@rra%wmdtngwf@lnog@‘nalagm‘apsvxmfcthear e

reactive to t sp c g s of th ive A are,
in particul armfgs:ﬂ;rgagy g{rﬁlﬂ'lsée]g%w&é*?;% HV%H‘?RB @ﬂe R?é\d‘g'%f PBAbs or
OH groups. Thgroapsbthsladhedivall sre underét@bdﬂé%e%ﬁ@ﬂ%rf@ﬁéhw gfSipsai n
ami no groyps, mercapto groups or groups ei'ther excl u3|vely or in

admi xt ur e dwi tRreseRt Briberadhesive A Wh'Ch afeh 8ot pelyoeniggbleuby iradiaan under as
har deners ger}ﬁéag+y conf a%cordallng fyngd ?ﬁ\?énh.& e?ﬁ%%t gsgﬁﬁar b%')t&/%\é\gt The

har dener prefera certal : _

hi gher functigoapsty, for exanple with a functionality of threef four
or nore. The total_(average) functi lity of the har dener is or
exanpl e, about 2 (-F%"r svﬁiﬁ?@?%%ﬁ/uaﬁf%@?f@f@mMef%@Wohﬁl\t%aare

used as the hﬁbfé@ﬂ%rr)w&phf‘@f FP thOZ 5968‘%1?3@@%%%71%] g?m.?qsuwn atzle%sttz ror

3. The hardener may optiona have an even hi iona for
exanpl e 40 atong amﬂhc bydrogea. atom which areThead:tanedeoetheprc&j‘rﬂ@bhmngont ai ns
a polyol bearjn | east t

of the polyols nentioned
in the presertNgy |9f%'-éﬁ§ 3raé”‘?§'vesg|ra?§tp)'fs‘d)qu¥“'%é’”§éa DI
provi di ng t heymmet kst Pr%rbé;ffbtgrBGp§rc)'rt(§H THY cbRBoliRBEsuRBbLECU! ar

weight limt. har dener ePaI |y used a quantity
that the ratifer yse as hand@eerajmay mf&alngamumgm‘upadhwcapioﬁgnoeastorv@Ht o the
hatdener .reactive to orrespondlng

Pﬁ:]g'?ing:]alt ° %8B§§8&ﬁ?r R %@Y\%'%\a%m?@ W Ge gnoties about 1: 1 and, nore
particul a6l y, abourthe?:cdmpoumdsusuiteble for use as hardeners generally have a
functionality of at least about two. The hardener preferably contains a
certain percentage of compounds of higher functionality, for example with a
functionality of three, four or more. The total (average) functionality of the
hardener is, for example, about 2 (for example where only difunctional
20 compounds are used as the hardener) or more, for example about 2.1, 2.2,
25, 2.7 or 3. The hardener may optionally have an even higher
functionality, for example of about four or more.
The hardener preferably contains a polyol bearing at least two OH
groups. Any of the polyols mentioned in the present specification are
25 suitable for use as the hardener providing they satisfy the limiting criterion
of the upper molecular weight limit.
The hardener is generally used in such a quantity that the ratio of
the functional groups of adhesive A reactive to the hardener to groups of
the hardener reactive to corresponding functional groups of the adhesive A
30 s about 5:1 to about 1:1 and, more particularly, about 2:1 to about 1:1.
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A conmpound containing at least two OH groups is preferably present as
t he hardener in the adhesive according to the invention. The
adhesive A may optionally contain additives which my nake up as nuch
as about 49% hyonesdbp2ef the adhesi ve as34a whol e. Addi ti PEF/EBO8/0ARR8h may
be used in accordance with the present invention include, for exanpl e,
pl asticizers, stabilizers, antioxidants, dyes or fillers. The

pl asticizers used e 1 Gy : !pFl%g hi €
acid, nore especi a% 9"@’%?‘!29@@%‘@29%gé,étg‘?’éﬁg'f’rgggﬁgfiéf rieé?rzagl S e bei ng
pht hal i ¢ aci d astherlmardbnertiniibe @adbesive excerdifg talthe inkestidri.near al kanol 10
cont ai ni ng about 6 to about, 12 carbon ,ato alate is

. . Dioctyl. pht
particularly preferr&iadogsiye %tﬁ‘i‘@hﬁpgoﬁ?lﬁf;‘i"&tﬁﬁg%gg@?’gs HQHE'&JP%V make
pl asticizers, Jip_as miuh %g?ﬁgﬁ%@g%ﬁggﬁ?@?% Sdheligd BY lORRomk! Yaitives

¥l
di benzoate an benzoate, in which around 50 to
around 95%bof wvehithtrhay be uséq dn @cgbrdgince psith dve ppesantdeventian ingludshdephat e

| tici i le 15 t-butyl h 1, di | hat e,
P oyet hyi ene. GXEHIIS BRsTeiEsTe, Siatyizérs. MhEtkidafl Av8E or RISRD ™. 4i Dheny
et hers of poly(et hWr%‘golgbﬁcﬁﬁérb use@Ukfb, " &5 example, d@lastidizeresbadey @xanpl e
r

the nmethyl ester of hydrogenated resin, vegetable and aninmal oils, for
exanpl e gl ycerpithalix excid, ofMmdrat espeaialtys dialllyl phthaiatesnwrefesiedoplastisdars s

th f. 20 . T t.abj L tl oxi . s I

addi t1ves 1n being pbURG Al Yark il BB AOhTied With ) foel iR &°
sterical | yohi negp&iding abolhedolos apbubi th dapbes ubtemsiei BidctyMphtidlate is
pol yfunctional phenol's, sul fur-_ and phosphor us-cont ai ni ng phenol s or

ami nes. Phenol particilasy ipsefesiedu s@thes suitablepiastiGizars ara bepgepieaplasticizen. « he

L et e ot Py e OSHSRA ey 5EH RGBS bl

, 5-di -tert. budigihyferiey dlycokpbrraate) irbemiemaroyrenbaeoydriountd d5%edfr alt the

o 3 S on dravs Dy sl et ot pidbti3ReRsIHaY xdmpid

44Ut obr'S. (o-t a7t PhERSh SEERCERESAg, poethPERRiglvens B¢ ErETRr oxy-

30 phenoxy) -tRefedij for( exaraplg diphehyllethers-of mady(ethylene glycol), liquid resin

di -n-octadecyl &griVSa-ti%é,tf%rrteXabmuptlé/ Itﬁe methyl ester of hydrogenated resin, vegetable
and animal oils, for example glycerol esters of fatty acids and
polymerization products thereof.

20 The stabilizers or antioxidants suitable for use as additives in
accordance with the present invention include phenols, sterically hindered
phenols of high molecular weight (M,), polyfunctional phenols, sulfur- and
phosphorus-containing phenols or amines. Phenols suitable for use as
additives in accordance with the invention are, for example, hydroquinone,

25  hydroquinone methyl ether, 2,3-(di-tert.butyl)-hydroquinone, 1,3,5-trimethyl-
2,4,6-tris-(3,5-di-tert.butyl-4-hydroxybenzyl)-benzene; pentaerythritol tetra-
kis-3-(3,5-ditert.butyl-4-hydroxyphenyl)-propionate; n-octadecyl-3,5-ditert.-
butyl-4-hydroxyphenyl)-propionate; 4,4-methylene-bis-(2,6-di-tert.butylphe-
nol); 4,4-thiobis-(6-tert.butyl-o-cresol); 2,6-di-tert.butylphenol; 6-(4-hydroxy-

30 phenoxy)-2,4-bis-(n-octylthio)-1,3,5-triazine; di-n-octadecyl-3,5-di-tert.butyl-
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4- hydr oxybenzyl phosphonates; 2-(n-octylthio)-ethyl-3,5-ditert. butyl-4-
hydr oxybenzoat e; and sorbitol hexa[3-(3,5-ditert.butyl-4-hydroxyphenyl)-
propi onate]; and B hydr oxydi phenyl am ne or N, N -di phenyl enedi ami ne or
phenot hi azi neVO 88/40225 (Ot her additivedd may be i ncor poPEXT¢EPB8/0MRR8
adhesive A in order to vary certain properties. These other additives
i ncl ude, for exanple, dyes, such as titaniumdioxide, fillers, such as

talcum cl ay anddidxgbbhie. msphor&ataéh_%izl(ﬁfocﬂ%@r r;ggll-é,ﬁ-dité?t.&]ﬂgré@l | on

may optionally contain sna juantities of” th astic polynmers, for
exanmpl e et hy| Rysspxyhenzoatast and sorbitob\gxa[34 Byp-ditert. bstylr#ihydemxyibhenyl)-

. n- . I whi ch
oot orar 1y PR S8, BRH SRR i, op AEKE NP RSB ol
t he adhesi ve.pHeotiaiagineydr ophi lic polyners may al so be added,

i ncludi ng _for exanple polyvinyl alcohol, hydroxyethyl cellulose,
hydr oxypr Spyl cel | Qthesaddites,may| berinaegporatesin thepdbesiye ehén oxdercto 15

ol yvi nyl r i y | Qr . S 0 sters,
ror o parti ourir fREh pREYELY TR ifehELER, for Gimble’ 768"  han
2.5. Thestehhgsititgriiui dioxizley rfitiess, | sucheas dalchm, iy abidl fheylikd. e
adhesi ves for . exanpl e, ) The adhesive B may be selected from
any of the adifhgsies l?:%ﬁﬁj'% tq ohe; HpveionpJvay optionaflypreonéainbispal
hotmel t adhesy)dntifies %fdilﬁ?ﬁlbgla%ﬂc pol méfg}l%h"&alnll le! ﬁg%ﬂgﬂﬁ@?a&t?’é a
hot nel t adhesive, it contain a¥a I gh-pol yner SIC resin of a
pol yani dd0 pdB)M#)eteibylenefadrylicnaeid, ethylene/nethacryladtardnd etifylenempmityiner of

Uiyl “acet at OB PRE et WA sotaneHu dmper B ol nbgBiig Jpughngss)
fic %grﬁé/rs' r?la& alsp be .

esters of acrafld strandth RHLAIRBIIEACOrtdin afdfo ners: Ma

conmbi nation with ~ ~ b) resins based on nat ural?mor e
or pol yneri zefided, including denhexgmpisipalyvipyl glcohpknieydrosyetbyl pblulosé st yr ene

emencye”st PARetRomonn ol BSGIR rBHoBHeo "S5 aH ot S e o2
15  polyvinyl pyrrolidone, polyethyl oxazolines or starch or cellulose esters,
more particularly the acetates with a degree of substitution of less than 2.5.
These hydrophilic polymers increase the wettability of the adhesives for
example.
The adhesive B may be selected from any of the adhesives known
20 for this purpose. It is preferably a hotmelt adhesive or a dispersion
adhesive. If the adhesive B is a hotmelt adhesive, it contains
a) a high-polymer basic resin of a polyamide, polyurethane and, more
.particularly, of a copolymer of ethylenically unsaturated monomers,
preferably ethylene, with vinyl acetate, acrylic acid and/or methacrylic
25 acid or C44 esters of acrylic acid and/or methacrylic acid optionally in
combination with
b) resins based on natural or esterified, dimerized or polymerized
colophony resins, polyterpene resins, phenol/styrene resins, aliphatic
and/or aromatic hydrocarbon resins which increase adhesive strength
30 and adhesion and/or
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c) with waxes and pl astici zers. A hotnelt adhesive based on

et hyl ene/ vinyl acetate copolyners is pref erably used.

Al ternatively, the adhesive B nay al so be a dispersion adhesive 5 based,

fpr exanpl e, owadnegmu2pneri c or copol ymegdéc pol yvi nyl ac®GI/EPS8/01228
di spersions, acryl ate dispersions, polyvinylidene dispersions, butadi ene/
styrene di spersions, polyurethane di spersions, polychloroprene dispersions

and rubber di ﬁ@e.rvﬁi.hoﬂﬁx?é Qn&@?as?i%%fefé.r ed enbodi nent, an adhesi ve based
pl'a -nodi Tl

on a honopol yneric SsticClz ed polyvinyl acetate dispersion is 10
used as this hi gh- vAstatsidityadihesies Hiasad aahethiyene/vinyl acetate co@blytriers is
adhesi ve A, al) P to 00% by wei ght may consist of the radically
reacting conpoRf@herably used) o to” 1 00% by wei ght of the cationically

reacting conponent éAIt%mati?%llyg the KSR BeiiYt aRb b8 CRERISRIM a8REdi% Ni NY

NCO groups, 15 i. e conponents may ge used elther individually
(except fors basedhrfporexample, on homopatymesici oh copolymeric polylinyhtaicetate of a
+ b, a+c, btc . and F\ +(§J + c. Al tlhesq. possibilities be l7lsed
in the one- shotiSBPEHQ acrylate, diISpersions, \goluyiy '%PSCQ‘?Q%%%‘?M%%? t he
adhesi ve B. i BRI ' A e38ioRkL S h s for
t he perfect ZOStyrebr}en%lisRS%%rochu?tggﬁég{)i%pkég,glogg’t g?lggtlggﬁﬁ\?vri@td?snﬁgwﬁggi and
sim | ar printeand rubbarrdispersionsy la anepesfepedemandimest, an pdinesive besedi ng

rocess, characterized i.n that. .the | i ' i.1 h
Fow— Vi scosity 3 O%'S}?quﬂc%%(gy@e'rlré bla%hﬂé%’?@élaﬁ'%ﬁnB%&l*ﬁn%‘#@%néggggﬁow&és :
than 0.2 mmp thsed bk thikhigh-ViRvesity dispeision adhedide. finally, the adhesive B
is optionally applied, the polymer filmA 25 additionally containing at

| east one phot oi ni t Pathg adhesivé A, The process according to the

invention is carrd gd ; | ; 1651 Auri fter
its applicati oﬁj’ tdo%t %@%h@é‘?’g@ﬁgg‘*%msm ongecﬁﬂﬁl%%q%gﬂgggﬁg{oﬁ%ﬁﬂw th
wavel engt hs of br@DR 1T00%MY weigheobiteycdtionically rébdttmgdiarhpomenti t h wavel engt hs

of about 400 nmto 250 nmor to X radiation, 30 . el ron beam radiation
or gamm radi af)l ¢hto IGheOMWRIGNGGT Plegeraronant contammg%{“,o groups,

15 i.e. all three components may be used either individually (except for
component c) or in combination, i.e. in combinations ofa + b,a +c¢,b +¢c
and a + b + ¢. All these possibilities may be used in the one-shot process
or in the two-shot process together with the adhesive B.

The present invention also relates to a process for the perfect

20  binding of brochures, books, catalogues, writing pads and similar printed
articles by a one-step or multi-step perfect binding process, characterized
in that the inner book is first coated with a low-viscosity crosslinkable
adhesive A in a film thickness of less than 0.2 mm, the film is allowed to set
and, finally, the adhesive B is optionally applied, the polymer film A

25 additionally containing at least one photoinitiator.

The process according to the invention is carried out by exposing
the adhesive A during or after its application to the sheet edge to
electromagnetic radiation with wavelengths of <600 nm and preferably to
UV radiation with wavelengths of about 400 nm to 250 nm or to X radiation,

30 electron beam radiation or gamma radiation. The binding process is
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otherw se substantially unchanged. The cl ai ned adhesive system
not only affords advantages in regard to the sinple and safe binding
of printed articles w thout significant nodi fications to machinery.
The printed aMQ 8849286t ai ned are al so I3s 5  probl enROT¢EPISI04228t
cones to recycling. Hitherto, adhesives have been so finely

si ze-reduced in the recycling of waste paper that they could not be

removed even defliS¥ @tbstHhGaRy LAGKahgegeneral |y thernoplastic "stickies”
often result in tearinP of the still” wet paper webs on the drying cylinder

during the paper makhéglained ashesiversystam aet enbyf affords mdvantagesrinireges 10

roduced in C i t [ i g, the adhesive .can easil.y be
Pem)ved by s?tévg'iéjg%@] béémeéﬁe&z%h@éﬁ@b ?)I?|Pﬁlrﬂgg gngcf eﬁ(ﬂﬁ}?uéfs'ﬂﬂﬁf'éa?%an
5 Nnmferr]. modifications to machinery. The printed articles E¥RiFd®E ard Blsd less
Adhesi ves Adhesive A a UV-initiatable, cationically curing,

sol vent | eSs dygklpmatical yheasit wemssstedrasyclingy EHitbartoppdhesivep drayerhesn and a

' I ; I Ly a pol,yester triol
sulfom um Saldo il sizeBaEb T R o AP s OB Mo pBELVETSE o ' %
Adhesi ve B: aehmivedl éverdbgssisvesoaTadse nachyA gemergilyy thidriopldtic4etekies”
natural resin ester @d SO%MC{?Wax Pr ocedur e

. 1. 2 _

Adhesi ve A wd¥telhfrsullqinatearingeot the sl W¥Bi RARAK cWehs 8y thso dRéng swliader] er(rj]
25 [ | 3t 7 I Ak war ds,
the PoPr | g B pddtireR R phooces” IR thel Bk BITHES Bt BERSnon: cu
at 10[ erprpduded imtamecordancei withethe( imventibrmt thglf adbezi)/e it ealsilw Qreggfel for
24 h at t I at t he,books were subjected t u an ex
test.  removegibsieRss because e adesiye AimARss ool RomiEcat i on
30 tenperat g R/MAmM2170[err] C (two-shot process) and then tested.

Examples

15 L Adhesives
Adhesive A: a UV-initiatable, cationically curing, solventless epoxy
adhesive based on a cycloaliphatic epoxy resin and a sulfonium salt as
photoinitiator and polyols, namely a polyester triol and a polyurethane triol
of MDI, polyether diol and polyester diol.

20 Adhesive B: a hotmelt adhesive based on EVA, namely 30% EVA, 40%
natural resin ester and 30% microwax.

i. Procedure
Adhesive A was applied at 70°C to unpinioned inner books (80 g/m?
25 paper) in a layer thickness of 0.3 to 0.7 mm. Immediately afterwards, the
film was exposed to a UV lamp for about 5 minutes and then heated at
70°C for about 10 minutes (one-shot process). After storage for 24 h at
room temperature, the books were subjected to a pull and flex test.
Other books were glued with adhesive B at an application
30 temperature of 170°C (two-shot process) and then tested.
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Results 1. Pull and fl ex val ues Pull value in NNcm
Fl ex value in W5 Adhesive A 11.1 1850 (24 h storage)
Adhesi ve A 14. 8 2000 + adhesive B V. Test nethods

1. Pul | testwO 98/40P26 page of a fully 3pened book (180PE&T/ELCR8LHI228t ed
for the test is guided through the opening slot of a Martini pull tester,

after which the book is centrally cl anped using the clanps present. The
page is then cjjanpegq %hg in the clanping jaw provi ded. The apparatus is
swi tched on an act ua via the "advance" key. The page is then pulled
under an i ncretsi ngPulbadd dlekivialudss separates fromthe bond. The neasured
valuei s read off and related to the height of the page. The book is then
removed and the apparatus is returned to its starting position via the
"return" key. Normal Ty, 3 To 5 val uesS |per book - distiibuted over the
Lotﬁl nunbﬁr of pages - are  dutlevalieinN éﬁf@ord:m&VﬁbleﬂﬁéNﬁu kness of the
ook. In this ferenc etween the b ing, mddle and end can
readily be det é’;ﬁ%ﬂ% g‘?"fmre paper que'%f{dqes are used in one and the
same book, th fo5a %) addpt-ed—accordinghy:
Adhesive A 14.8 2000
+ adhesive B |

V. Test methods

1. Pull test

The page of a fully opened book (180°C) selected for the test is
guided through the opening slot of a Martini pull tester, after which the book
is centrally clamped using the clamps present. The page is then clamped
tight in the clamping jaw provided. The apparatus is switched on and
actuated via the "advance" key. The page is then pulled under an
increasing load until its separates from the bond. The measured valuei s
read off and related to the height of the page. The book is then removed
and the apparatus is returned to its starting position via the "return” key.

Normally, 3 to 5 values per book — distributed over the total number
of pages — are determined according to the thickness of the book. In this
way, differences between the beginning, middle and end can readily be
detected. If two or more paper qualities are used in one and the same

book, the method is adapted accordingly.

Ranking of the pull values:
> 10 N/cm excellent
8- 10 N/cm very good



Ranki ng of the pull values: > 10 N cm excel lent 8 - 10 N cm

very good WO 98/ 40225 39
PCT/ EP98/ 01228 5- 7 Ncm good 3 - 4 Ncm
satisfactory < - 2 Ncm weak 5 2. Fl ex test

The book is o0pEnB8/4022840[err] C and fixedDto the tabl e uPOTYEPDB/OIPRBNG
clips of a flex tester. The test page nust lie exactly over the edge of the
tabl e and nust be clanped exactly vertically. In this way, adjacent pages
are unabl e tossgmweni the page tog&ﬁtested Starting with a wei ght of 200
g 10 per page 500 turns are conpleted and recorded by a counter. After

each | ek-GyN¥ca the wei ght salisfagteryased by 200 g up to 2000 g/ page.
The | ast <fbaycRycle is carrlmelg put under that weight. By definition, a
fl ex val ue of %00 WG i s achi d This test lasts 45 minutes and
gives a total flex count of 500 x 10 = 5,000 with an applied weight

I ncreasing from 200 to 15 2000 g. The nmeasured flex value is
expr essed i n 4G Tﬂ% teatt is nmade up of the flex cycles and the

of T 1600 o The bobRIEBhePH 240G an fixgd gp e talgRil e Sgihy "2
(1 600-200) +clipgtofxa 6K tester. The test page must lie exactly over the edge of the
table and must be clamped exactly vertically. In this way, adjacent pages
are unable to support the page to be tested. Starting with a weight of 200 g
10  per page, 500 turns are completed and recorded by a counter. After each
flex cycle, the weight is increased by 200 g up to 2000 g/page. The last
flex cycle is carried out under that weight. By definition, a flex value of
2000 WG is achieved. This test lasts 45 minutes and gives a total flex
count of 500 x 10 = 5,000 with an applied weight increasing from 200 g to
15 2000 g.
The measured flex value is expressed in WG. This unit is made up
of the flex cycles and the applied weight.

Calculation:
20 Applied weight read off 1,600 g
Flex count read off 326 W

(1600-200) + 326 x 200

25 500

Normally, 3 to 5 values — distributed over the total number of pages

— are determined according to the thickness of the book. In this way,

differences between the beginning, middle and end can readily be

30 detected. If two or more paper qualities are present in one and the book,
the method is adapted accordingly.



25 500 Normally, 3 to 5 val ues
- distributed over the total nunber of pages - are determ ned
according to the thickness of the book. In this way, di ff erences

bet ween the begi nning, mddle and end can readily be 30 detected. If two
or nore paper Wo&ag/40225 are present in o#@ and the book, PCT/ERI801@28od is

adapt ed accordi ngly. WO 98/ 40225 40
PCT/ EP98/ 01228 Thi s rret hod allows fine differentiation between
paper qualities, t @@E% fties
processes. hﬁkﬁé}ﬁalfl ?Eoe %gnﬁ% H&Q%S@ r”‘a'uﬁ Iver
good 1408dhedite$) pN:Ecessmg gomiitlons and(bﬁ)ﬁimg pRIEESHES. sati sf act ory
Val ues bel ow 1000 WG nay still be acceptable according to requirenents, 10
but nust be regarded as critical. 3. Vi scosity
Vi scosity is R th8 vaffgyr dance with ASTM D 3236-73 using a
Brookfield di S%?aﬁ‘rw scosineter (Model RVT-DV Il) at 20 to 100 r.p.m and
at 15 tenpera800eR060 WG t o 100[ eenj@dq&pi ndl e MK 27). 4, Film
strength trength (= tensile stress at failure) is
Srrenath i 1400 - 1605%WG gbod

1000 - 1200 WG satisfactory

Values below 1000 WG may still be acceptable according to requirements,

10  but must be regarded as critical.

3. Viscosity
Viscosity is measured in accordance with ASTM D 3236-73 using a
Brookfield digital viscosimeter (Model RVT-DV 1) at 20 to 100 r.p.m. and at
15 temperatures of 50 to 100°C (spindle MK 27).

4, Film strength
Tear strength (= tensile stress at failure) is determined in
accordance with DIN 53455 (ISO 527.2-1985).
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system based on at |east one of the adhesive " Scohponents A and
optionally B for a one-step or multi-step perfect binding process for
book bi ndi ng, WEhQBAOR@6i zed in that it cobhtains at | east PETéEPS8/01228
photoinitiator and at | east one adhesive A) which is capable of a

radi ati on- i nduced reaction. 2. An adhesi ve system as cl ai ned
inclaiml, cOpafgserized in that the adhesive Ais a |l owviscosity
m xture of a nonomer and/or polymer which I's crosslinkable by UV or

stronger el ect.r onefyneadkesiveli system dHagedhpohahdeasidn onea ofi thepsadhesite t he

licat i . 0 P d f erabl in th
FPom 0 100"t CIRPedHE A 8ha FptBRal s TRe 8 ne B R InGl et pecact hgind m 1 ot
2, charact eripredess fohabok bindinge chdhRsbnfd\in ShAAREEbMAINE A 1ddst orf

al i phati c _epoxi des_and/ or on a m xture of acrylate nononmers and/ or
acryl at e- Rodi RhQingi@tgmnand at least ane adhesivenbl:whishsis apablesota sadistionn cl ai m
1, 2 or 3, ¢c | in t hat, besides the adhesive A and at | east
one phot oi ni pﬁé@%‘f@#ﬁgght ai ns anot her adhesive B which has a

vi scosity at 2.he abpladbesiversysimeasatlasintedin claim 11 charadfer2edl. in that the. An
adhesi ve systecm?as cl ai maF in at | east one of the preceding 20 cl ai ns,
char act er i zedGNESIMEA 18 1RloN¢MissPSIly mixtdre of a agnemapaRgior pvBer Whithased on

a pol yami de, ig%dé&,?iﬁté?ﬁgfoﬁgﬁﬁfﬁger electrom]ég{eftjii#:g?é%'iibx’an% Whidh g ecul ar

wei ght copol yner o nonomners, preferably
et hyl ene,10wi tahviscosity aictheapplicatiory teneperature of 0. 30 th 20 &asrantkepieferaplyi c aci d

o st O RSt AT PRy 0 25 acid, optronally i
ol ophony resine, ‘efopoaeeySEhThs dlitiod i PRy P L 2, characterizeB3Hf ! 22
al i phati ¢ andheradheasine Acishbasest anbarmixbsensf aliphatic epaxidesasad/or on a  and
plasticizers Mixture of acrylate monomers and/or acrylate-modified polymers.
16 4. An adhesive system as claimed in claim 1, 2 or 3, characterized in
that, besides the adhesive A and at least one photoinitiator, it contains
another adhesive B which has a viscosity at the application temperature of
1 to 20 Pas.
5. An adhesive system as claimed in at least one of the preceding
20 claims, characterized in that the adhesive B is
a) a hotmelt adhesive based on a polyamide, polyurethane and, more
particularly, a high molecular weight copolymer of ethylenically
unsaturated monomers, preferably ethylene, with vinyl acetate, acrylic
acid and/or methacrylic acid or esters of acrylic acid and/or methacrylic
25 acid, optionally in combination with resins which increase adhesive
strength and adhesion based on natural or esterified, dimerized or
polymerized colophony resins, polyterpene resins, phenol/ styrene
resin, aliphatic and/or aromatic hydrocarbon resins and/or with waxes
and plasticizers or

30 b) a dispersion adhesive based on polyvinyl acetate, polyacrylate,



30 b) a dispersion ﬂ on polyvinyl acetate, polyacrylate,
WD 98/ 40225 Hm ﬂ"ml IT ll PCT/ EP98/ 01228

pol yvi nyl i dene, pol yurethane," pdl ychl oroprene and rubber di spersions.

6. A process for the perfect binding of brochures, catalogues, books,
witing pads O 98/40228 printed articl eg2by a one-step RCTHERISIDMRRSg
pr o- cess using the adhesive systemclained in at | east one of clains

1, 2 or 3, 5 characterized in that the inner book is coated with a film

of the adhesive pAé)I myhdgz‘re go@upétﬂﬁﬁéspgélgéhlé}b? n%ﬁﬁtrutbt?&ddlgﬁer% on

brochures, catal'o simlar printe
articles by the rrulAt prcdesp fpettmetptarfechdmdg\g of braohures,scatalaggesheoakihesi ve

systemclaimed jn at |eas f. cl 1 5, h d t hat
The mner - booRiEaads: Sad STBIARINIed 3T IRIES Y Snes5taR Potesh LITAIMGBIE | | m
of the adhesi E@s@ubiﬁgath% rﬁd?‘i%%y )%fterlngﬁélrﬁeﬂﬁﬁ‘l % 18288 claims 1af2t@yr 3! hi

adhesi ve A has set provi d e adhesive B.
process asbcl ahawstténzed iaithattherinier hxlmi¢ladloafcectwdmawﬂlnhafttheeﬁdf@swe A.

lication tq the sh dh ed A
DG at ron wi ¢ K- vawd Brgns HerehPRgeChRinae pEBETeS ereltilieS PRk Ch o
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after the adhesive A has set, is finally provided with the adhesive B.
8. A process as claimed in claim 6 or 7, characterized in that, after
application to the sheet edge, adhesive A is exposed to electromagnetic
radiation with wavelengths below 600 nm, preferably to UV radiation with a
15 wavelength of about 400 nm to 250 nm, electron beam radiation, X
radiation or gamma radiation.
9. Brochures, catalogues, books, writing pads and similar printed
articles spine-glued with the adhesive system claimed in at least one of
claims 1 to 5, characterized by a film strength of the spine adhesive of

20 more than 5 N/mm?2.



