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tesa Aktiengesellschaft Hanburg 5 Description
Oriented acrylate PSAs processes for preparing them
and their use 10 The invention relates to oriented

pol yacryl ate pressure-sensitive adhesives (PSAs), to
their preparation and to their use for adhesive tapes.
As a result of ever-increasing environnental
structures and costesarAigtigigesbhedimaft S at  present a
trend towards preparing,PSAs with little if any
'solvent. This objective*@gﬂnﬁﬂst 15 easily be realized
by neans of the hotnelt technol ogy. A further
advantage of this technology is the accel eration of
producti on and the concomtant cost reduction, since
hotnelt lines can | am mas@riplbRsi ves much nore quickly
to carriers or release paper. The hotnelt technol ogy,
however, inposes increasingly exacting requirenments on

the adiiRsiy®acr/ite ﬁl@g'QS&@ég%ekqgggPég#inﬁBH%-cat ons
particular preferen | tes, on
account of their trangisltheinusend weat hering
stability. In order to prepare acrylate hotnelts,
_conventional ly, acrylate nmononers are polynerized in
The irventien erlaten do toniented| padyrecryilate tiressuresensiive adtasives (PSAs), to
their (FESATAHSH ahdtASPICE M Rinb00 PRRIAL i on.  Besides the
advant ages of transparency and Weat hering stability
however, acrylate PSAs are also required to neet

i i i h t th. .
e o Sk SOk Dy Rl IGH oS AR e s
presemic! Eend tewardsi rraparingd® $Agwitip iitlaif any scivieht. Thisostgettieatcan most
. i Ciie i nki f fact whi ch. pl .
ceny 3 EERY 15158810 B0 ca, Rladenl 100 S P
technelegy isdbe @eeelewtipr of peoductiemtaiad trencardcontiant cost reduction, since

k reparatiqn, further 30
roimeTTREETBhTEHEST SMENRS i REFCHT RS0 ol P e pavor
The holgafintechnalegyp dloywerer, doppsesi increasinglyhereetimpyedagrehiegls on the

sone89 52 (B A, Sl B SHETBLFC ety

polyacgdatgs who lascoditeofathiie ritamispamrenca mnkdeweathering atdbiliy | 1arorder to

' ' h : di | . Sor . _
propar] JESlate Humgns, Co FROISHIIR S ek e PiRer. e ceeyperiang in
solutiog eandeidecfolvent éntheni removed liude dxtredst iheagbhceittition operation.

oo AR 5 P O By B R 5l

PSAs amdilsd sojuitad someepytringemtaspeicdmerts retem@if lshear steength. This

9 90 b ol 5 b B BT LGRSy i

subsequieat efficient sitossiinkingne

One of the factors which plays a significant part as far as the properties of PSAs are
concerned is the orientation of the macromolecules. During the prepa'ration, further
processing or subsequent (mechanical) stressing of polymers or polymer compositions
there may be high degrees of orientation of the mécromolecufes in preferential
directions within the polymer assembly as a whole. The orientation can lead to
particular properties in the corresponding polymers. Some examples of properties
which can be influenced by the degree of orientation include the strength and stiffness
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i nportant property dependent on the orientation of the
mononer units is the refraction 5 of |ight (expressed
by way of the corresponding refractive index n and/or
the retardation 8). Measuring the refraction of |ight
Is therefore used as a nethod of determning the
orientation of polyners, particularly in PSAs. Another
of th b[bﬁh@r@énd detRr plhdticd prédiRe rffcﬁﬁ”ﬁ?érh Otﬂei‘n?‘altc%n&?rﬁﬁ% &hermal
i nkback in the free fil 10 Retention
stabilyy Fpd a[socﬁn@ﬁrpav iTofesprctal RpEmeatHtyfo ases and guids. In additon,
howeO&ry %Pr@hﬂebl rd nfdy éﬂﬂhﬁénlsaﬁﬁﬁc kBeS9SEih Qﬁé’rab@n%s One

. f?%{ﬁ 249 he ani sot ropi c adhesi ve properties
imporfar ProRaTYAPSAISH A BaorSAIoR of dhejarnagar unifs l@@quractlon
of light Q@&Bresbdt AYNWaGSHE tR) amrsgbh&m% Heﬁaéﬁv%crddéﬁd f Qidror the

paring oriented acryl ate means of el ectron

retardaipade HUinSs the rf?faaﬂtlam@fnyghtugt @@ﬂ% @ssas! as a method of

deterr‘?ﬁﬁf l?\fﬁé ,oridafsibh bers pBIRﬁeF&S e Q’ilCtﬁ %Eéry b‘%ttlgof of

prepared by the process accor
deterf@wg thecrieptation dsaie reeassce thwhﬁ@kbacfkond@e awalm ages
fron1the process technol ogy standp0|nt Thus for
certain states can be "frozen in" by neans of
Rete’l“ﬁ@ °fdh%§§'»‘|"ilal4| lrigptatien de ceByentionaldpartialyncrystaiipe naterabutbber

- PSAsl Iss dgéc?%gﬂaﬂt 8825866, 2881 9ne Fifisdt %‘cﬁ%ﬁﬁesn?elo g{i’%%ﬁtée& allowed

el ectron beans penetrate not 0 % e acr

innovative S $h applicakipng tnke defingd. ImBE H¥ 34669.t0 cammegeart operation -
is desthBed i Hr&P:ﬁrngQﬁféﬁfe%' édfylﬁféepg)\g‘ 9& ntné‘é‘?\sodf%écttrénc?ﬁ?%ahon (EB

crosslinkin kewse |limted as conpare
irradiggicRbr DE 198 $H2i Qﬁ@b ﬁ@O"ﬁ*@‘tﬁﬁa sieseribessthecese of surle suientedofcrylate
PSA Hb9b RGP | the polymer .is,
sy)fpo obséﬁ*\}:%£¥%%%grmr{§q§ét@g%god§t@ and conpl exi ty
of apparatus for EB irradiation are very high. 25
El [ r ee pr. S 0 [
e B o RS OIRe pe EPlaBe P L Ind DbroRedh Mckfifblooy
standpgief. \WHyue h forr é&aémle, s@mﬁymtaf@egtmdh@u‘MZen tini by means of the
crossihﬁ%eﬁfércﬁoﬁr}r%t%tls 9&}1 ﬁodérh\éed?édéggntrag ﬂrtﬁé’ugﬁ] FaF instance,

ori énted acy ate oes
the elegitpnchrams perairate aﬂbmlkéh@ﬁcwl?ée PSAobutaaisq thenbacking material

and sPRAHIE Hhﬁ‘iragé '?@tt%cly%ﬂ'iﬁc‘pel:’ Lo VQBtsp'égktﬁg tﬁé%&gﬁt?l%lf gro@tuﬁ(mg
process wh can arri e odt "W t

is “ke‘{!@ﬁdl"&@idtqp @qmwpdmh@hemr@sslh@nmmmmmls;nn@ras a result

f

of the ﬂ%ﬂg@g@gﬁ QBm%Sd (eTﬁ%g@g1 f'@é{ t@mrﬁ‘?revé *sur prisi nrtflgrmore

the cogirand epreplepiyrd @panatisdor EBlitradiation atecvesk highed per son,
by nmeans of a pressure-sensitive adhesive as descri bed
in the maiin claimand by its preparation according to

There ds dhafefge ameedafon aInaversacoorpieparing prievedeRSAs by another

crossliRBhGHIRASA ¥hidh i€ MREInRhGrevEHEs 3&%5? Hé’geradat[on.

It is therefore an object of the invention to provide an oriented acylate PSA which does
not have the abovementioned drawbacks of the prior art. In particular the acylate PSA
ought to be preparable by a process which can be carried out without great cost or
complexity of apparatus, and the unwanted polymer degradation of PSA andfor
backing material ought to be avoided. |

This object is achieved, surprisingly and in a manner unforeseeable for the skilléd
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adhesi ve which is obtainable by free-radical addition

pol ynmeri zation, conprising an acryl ate-based

UV-crosslinked polymer which 1.) is synthesized in a

mass fraction of at [|east 50%fromat |east one

acrylic nmononer according to the general formula (1) O

(I') R in which R is hydrogen (H) or a methyl gr oup
persdrﬂﬂ?)m@diﬂ dfa rbr%silh‘é‘-"s@ﬁﬁfivé 'a'thé)s" veaas a&chf)%fg ikt d‘ﬁém claim and

unbranched, saturated hydr ocar

by its,{PRA BHeY 26N FiBe 4 piﬁ"ﬁéssubstltut ed by one or nore
functional groups, and 2.) is conposed in a nass
fraction of from0.05% and 1% of a UV-crosslinked

The mala oF1AIM | 3gcardindjini RIAVidaS ®aRermseenty @riestsd pkessure-sensitive

. adhe&i06 AUtk G bBtaMNAbld B frda/RBlidal %Hdﬁl)ﬁﬂepc#ﬂmeﬁz%ﬁon gomprising an

ssure-sensitive adhesi ve,
acry’é){ﬁ Zﬁaﬁ% Uyscrgssiiaked pabsmes mhich hiis sygthesigedirea erss dlaction of at

least 0% Ednh 8Neddtionl abﬁrlt&ﬁ]onoﬁ‘a‘éﬁé@é‘&r&ﬁ? e édénélté?fofr%ﬁﬁ piim

by a shrinkback of at |east 3% refative to an ori |na
stretching of the filmin the preferenti al direction.

In a further very preferreqgjversion the PSA has a
refractive i ndex nmeasured | tt}g,Rgpreferentl al
direction, nMD, which isygreafer than a refractive

i[dgex measured ina 20 dhrectl on perpendicular to the
préferential direction, néD, the difference An = nMO -

nco being at least 1.10-6. This orientation-based

in whighi Bpiis bpgrogery (Hp ommﬂ@d grm@(ngpérm RAGY HyﬂrogeR H) ora

ord nce w.th Te entatlon of the IS
brancfif B ARRERNGH FRINERR 6 10 Feo Biskoronias Fdivehowiopemay ogtonally

be sulisﬁlttned bpdnebr atord &ﬂﬁ:tlorﬁﬂ gf’cmp'é and2 @ dripdsRl iRh H’nﬁ&sﬁactlon
an

ef erabl y at wi thin whic

of froﬁ}l g &Iargﬁ Thidbat Qx\é'ﬁquﬁ@'ﬂﬁ?ﬁt B'F‘%/ta'ln't’??rvr whisbemayohansy been
cross!mke@at&tmdm@@r%\lorrfsh tpsd t bictybenl, e prebs ReBRHivEOIGhesive, in the

form ﬁﬁ g a % base %ttgs initial value. The desired
el p‘a're &t & Beltafhotmeld, auing 1y psferapbinlageeqlion ywiieh is
characrterhz@cluilnaﬂhenfa@és fi erQ)y\/\ﬁlsﬁiﬂngb%Rt ofi ﬁt E%sfi%%l ?é!§t‘ivte2€bo af Qiginal

ners use or e polynerization are

Stretdﬂ'?ﬁ)g tﬂeﬁlﬁ'?:wethﬁgfe? ¢RI IEHIANg  pol yners can be used
as PSAs at roomtenperature or higher tenperatures,
t| cul arlfggégch that the resulting polynmers possess

In a f@Rjer ey, BrfPusd Varsielt e £de hania Fefionive IsieutiBBRsURd in the

preferéh‘tmsiimetlcﬁewgt MtfchARN gRdater ﬁ%hﬁoﬂeﬂﬁ tt,lveb)hd@Qr}ﬁteé’sﬁJred in a
van Nostrand, New York;, <'n order

dlrectl%pngngl H'laéf‘é meeare&jppy@ rdl@c’g@@ rtcpaﬁ@ qdifferience An = nup — nep

being at least 1+10°°. This orientation-based anisotropy may be measured in a simple
way in accordance with Test B.

The orientation of t_he PSA is maintained permanently: the term “permanent” means a
period of at least 30 days, in particutar at least 3 months, preferably at least 1 year,

- within which an original shrinkback of the material is reduced to not more than 20%, in

particular not more than 10%, advantageously based on the initial value.

The desired material properties are favoured by an average polymer molecular mass
which ought to be at least 200 000 g/mol. '
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tenperature Tc, viz TG < 10C, in accordance with the
remar ks above, the nononers are very preferably
selected in such a way, and the quantitative
conposition of the nonomer m xture advant ageously
chosen in such a way, that the desired TG for the
pol yner is obtained in accordance with the Fox
The RfUABHICR tkgh)f&cfh offfnefiat B% ho R
1(1956) 123). 1 - faffmefiedtion E SLQR@E&E%?'%S”"'”Q
polymers e‘ﬁﬁ"é?@n%eﬂ' h@ FHAsalat neepe rtempeltahere n@h drighes tesengratures,
particMarl§&ieh Qﬁe(ntt ﬁ'l%o r&ﬁittﬁ%lfrﬁ@r@twgeg P%ﬁeﬁgoﬁ)éﬁﬁgtlh Vftcordance

mononer 19, .,
with theshlapdberk gf é’g%,swr%@nsmm Adbapiee degheolegy”t e Donatas Satas
(van RSSTRPE! NERTY Rk, 1d89). rlﬁ%?@&ttb\éStarﬂ) %&n’e@k}ﬁigm #gla's? transition
cont egpl ated with particul ar pre rence :
temperatiredst visrie 203 il apeerdarce with #6: tasmpbs abiovs dbe mm@mers

are Vg b S M) SERCIEITH 5y, AR a6 chfiBosiiap of the
monomer jixiucy) edvaripgenusly ¢lmseran ssoh ecvay thatbotiet desired riaufor the
polyrl 1388 In BEBIRATEIE he PBLUAGRY €@ T Fox But Am
Physrﬁn&r&)dﬁﬁﬁ)ﬁ%hdl cals, and R2 can be substituted by one

or nore polar and/or functional groups. 25 In one

very preferred version the nononers used i ncl ude

acrylic or msthacryllzas;ers sgemflc non-limting

exanpl es are methy} a met hacryl at e,

ethyl acrylate, n- goutﬁll %acryl ate, n-butyl

nmet hacryl ate, n-pentyl acryl ate, n-hexyl acryl ate,

n- hept acryl ate, n-octy acr¥l ate, n-octy
In this g ﬁe? W rﬁP’@SeﬂtsﬁBﬁ3$P“%ld‘rLWQﬂfé’f heampy@ma@r@aedt w, denotes the
mass ?ria%ﬂérY lof 3e FEEPHATE mERIRRVA (Fﬁc“/&/ b?tﬁe[glﬂﬁ‘%nal ?g‘é b&Hotes the

branched i soners of these, exanp bel n I SO
reSpegypﬁi%qSérar@lt@pﬁymﬁgsey.preé@ ﬁ'iﬂ %Qféopoiwé@'lﬂ:fl tg@)@qpectwe monomer
nin Kmet hacryl ate, isooctyl acrylate and isooctyl
nmet hacryl ate. 4 Further classes of conpound which can
be enpl oyed i nclude nonofunctional acrylates and/or

Itis cd?ﬁéﬁ@ﬁfe)ﬂ' vﬁitﬁﬁar@&ul&%%r@n&é thal f&rg? Shel4 SFRHNIR FRorfbmer a

ged or unbridged, substitut unsubstitute

Comp%gﬂéh %90@119 de dhe wevspdJeande las ¢f@§§n i whiethdihe sadiod. R is
hydrod:é?@(FB'cﬁ%H’a a@tl*feﬂ%bﬁ:aﬁﬂ?%t Mdr'@ﬁHnS(HarHPléj% idal s&18ctEh from the

radi cal s and hal i de or
group of branched or unbranched, saturated C, to Cour hydré’éarbon rad[cals espeCIa!Iy_

'C4 to Cy hydrocarbon radicals, and R; can be substituted by one or more polar and/or
functional groups.

In one very preferred version the monomers used include acrylit: or methacrylic esters.

~ specific non-limiting examples are methyl acrylate, methyl methacrylate, ethyl acrylate,
" n-butyl acrylate n-butyl methacrylate, n-pentyl acrylate n-hexyl acrylate, n- heptyl

acrylate n-octyl acrylate, n-octyl methacrylate, n-nonyl acrylate, lauryl acrylate, stearyl
acrylate, behenyl acrylate, and also the branched isomers of these, examples being
isobutyl acrylate, 2-ethylhexyl acrylate, 2—ethylhexyl methacrylate isooctyl acrylate and
isooctyl methacrylate. -
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5 groups. Specific exanples of such nononers are

cycl ohexyl nethacrylate, isobornyl acrylate,

i sobornyl rmethacryl ate and 3, 5-di net hyl adanant yl
acrylate. In a further version nononers are used which

carry functional and/or polar groups such as
car boxyl, sul phonic acid, phosphonic acid, hydroxyl,
Furthepeleasasafdompetioh which@an-teudraployed 'Eldludmmtmofll}mtlonai acrylates

and!&qﬁ%% ek Bm&ﬂ'rulac@y?ﬁm&} ﬁéeﬁ%ﬂﬁ;‘i’se%% Bn c:t f ghgr:dged

nd cyano groups or ccor
substjtuted htyr unsgiralittited eagatioyb gehiupecampdsetinef atnieasit 6 (Darlidmeatoms

Exanfples &as?lftaﬂg%vt\lnbtﬁﬁﬁé(r{té %c‘l@éo@ﬁ{g %rz}ﬂr.’%}iﬁc%ﬁgﬁ?g ?digr cyanide

olynerize
groupsh SeRCifiR eXainkiesi of ssuch rmynammer's are myclehety! nthacrylate, isobornyl

acryidlf QS RARLL RCHOr Bl RO BlaReh o e

erat € basi ¢ tonmonongr
N, N-di al kyl -substituted am des. Exanples in this

o SRRERhgRE AR, B I At L M 0
such gsvearhegr E@Dh@%@,crd\l-nhqsphtbractmd hyHrooed, hgalcmnm remeit kagtone,

B TRV DA PR BCE R Sy, e, o an

cyanO@pmmvhaﬂ:be N- met hyl oI acryl am de, N-nethyl ol -

nmet hacryl am de, N (butoxynet hyl ) met hacryl am de,

N-(eth_ xyethyl)acrylam de and N-isopropyl acrylam
Accorlifig . to 2% filthrar hesivapiagkeus em_bed'mqﬂten‘ taeemvlrgmhbm@\etd‘tylbast one

. yRthy rVik,at hydr oxypr op
ocryiSAALE of MARL YS! YR PAS AT 5 s 5P ARE Bfpomomer
which rede likevdseh ey doe ori mareodi theaafhsesinérdiened tramaional @wd/sk, polar
group:gl yci dyl nmethacryl ate, phenoxyethyl acryl ate,

phenoxyet hyl met hacryl ate, 2-butoxyethyl acryl ate,
2- but oxyet hyl net hacryl ate, 30 cyanoethyl acryl ate,

woco BB LR, Sy bt AL IBRY kBl e

Examples r ahydtmﬁ urlfegpeg,dt amocyidat ejn ($Mémylmwmhemmnmam|de
N-SEb e GBS bR ool N P

dimethylamiroethyl oraondatepe dingetdaminosthye . migdhdonyiatef udidigiamiogthyl
r ef s u I ude_vi nyl

acrye 1 TSt SRS, “REREBA R et

methattra!arrm ahtbumeetfwd:)nMwwﬁawdeh NF(eg\gk!rflﬁemM)m'yléﬁﬁhe and

r S in a position. Here "as- mention may -

N- 'SOPB)Z’S’% gﬁ:}’rﬁtg% exclusively of certain exanples: vinyl
acetate, vinylformam de, vinylpyridine, ethyl vinyl
Pl&erred’ BV

Further ‘prefetred’ eXamples are hydroxyethy! acrylate, hydroxyethyl methacrylate,

hydroxypropyl acrylate, hydroxypropyl methacrylate, allyl alcohol, maleic anhydride,

itaconic anhydride, itaconic acid, glycidyl methacrylate, phenoxyethyl acrylate,

phenoxyethyl methacrylate, 2-butoxyethyl acrylate, 2-butoxyethyl methacrylate,

cyanoethyl acrylate, cyanoethyl methacrylate, glyceryl methacrylate, 6-hydroxyhexyl

methacrylate, vinylacetic acid, tetrahydrofurfuryl acrylate, p-acryloyloxypropionic acid,

.trichloroacrylic acid, fumaric acid, crotonic acid, aconitic acid, and dimethylacrylic acid,

this enumeration not being conclusive. -

In a further very preferred version comonomers used include vinyl esters, vinyt ethers,
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chloride, vinylidene chloride and acrylonitrile. 5 In
a further preferred version conononers possessing a
high static gla*a transition tenperature are added to
t he nononers descri bed. Suitable conponents include
aromati c vinyl conpounds, such as styrene, in which
case the aromatic nuclei can be conposed preferably
vinybf hatidles,o voyBdened hatidesaland  eipgl &iofhd&ﬁh@é QAtHOFomatic rings and

hetdy Q{Eiélé}wu }nafjl s]‘t%npr F%% L‘{ﬁeg’ﬁﬁ nﬁtmnd g‘uaynléq RAds; perspxclusively of
certgm4e>mnmﬂe$1oamstapemh@hvalmrmthﬁmwﬁolyﬁﬂind efPﬁP?MM ether, vinyl
Yy ac pheny acryl ate
Cthﬁﬁé \¢ 'ﬁe?%ig@r%%a éa?w{?ﬁi@?phenyl acryl ate, -
t butyl phenyl nethacrylate, 4-Dbiphenylyl. acryl at e,

In S ERaptes TR GoruBicuers aBesha auiiel tctsigé ransiion

tempey ﬁtme raye adged &n tth mainomersl adesbrbat) SdiabkORE6MBSAMRS include
to

nsitiyve hesi ve accor di ng
aron:r%f:c \ﬂlﬁ)g:cgﬁgyﬁt\gl eﬁ?‘g% e, |nm1 %h?%?t? %9 aomatic @gglel can be
commem praferablys b Qi hte CQJ drainigy alsepsontéia) hallokrand. ZPé‘rl@icularly

pref?“‘ J ea&a s ac%gl :Qg-vr!]%?jboy?% ne;icﬁﬁy(?@w’c?rglﬁp%ﬁtuge? 'S %eetlrlﬁstyrene
3,4- my@tlwgeﬁyn(ema Minalbanzdw beigr betzy( @Tmhteaadnﬂ%emacrylatg pheny!

acry%Yéjr gﬂ%ﬁ)&l( e 5@?"8'0 rfbrui\a[i)t&eé]yf m#ﬁr}@%%ngp g%ylpg%gwl” %ethacrylate

4- b:m@bsfvi taméateby4-bldhenydyll onethagiyiRuy 2(ﬁ33)phﬂ?ﬂlt dad?ﬂafehez naphthyl
ilm’in

C, JIer fromt nelt to forma
metrBEhG CatP R il & SpRa, oo s, SIbBIRrEYOR Pt being
concfseyesur e- sensi ti ve adhesive, and (c) crosslinking the
filmby nmeans of UV radiation. In this context it is
possible to use all of the nononers described above,

The pdenthil cmesa‘um~sd§m1tlveoaiﬂm®iver§ccol'di b 6 nPNRAntion can be

ded wher erate O Preferably

prep%ﬁ“’ﬁm ynééerslggvﬁﬁq‘o%n?pé‘ﬁ%{:ﬁﬁlaﬁ@ﬁ” S€R® presence of one
(a) rolymérizingaahdaastremd aapittnonanal ddtkrlify to thegeneral formula (I{)

pol y(nmet h)acryl ate PSAs are advant ageouquy prepared by

conducti ng convention free-radical addition

pol yneri zations. For tfie pol ynerizations which proceed

in accordance w g)re-_ ical mechanismit is

preferred to use inijtiat syst ens which

@ Ri e LaEE

in which Ry is hydrogen (H) or a methyl group (CHs) and R; is hydrogen (H) or a
branched or unbranched, saturated C, to Cao hydrocarbon radical which is optionally
substituted by a functional group,

(b) coating the acrylic polymer from the melt to form a film, in the course of which an
orientation comes about in the pressure-sensitive adhesive, and

(c) crosslinking the film by means of UV radiation.

In this context it is possible to use all of the monomers described above, to which

- further comonomers, likewise mentioned above, may be added where appropriate.
Preferably the polymerization takes place in the presence of one of the

abovementioned crosslinkers.
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5 additionally contain further free-radical initiators
for the polynerization, particularly thermally
deconposi ng, free-radical-form ng azo or peroxo
initiators. In principle, however, all of the
customary initiators famliar to the skilled person
for acrylates are suitable. The production of
C-centred radicals is described in Houben Wyl ,.

oo oA RGERE RN AR Fem Bl ot iaHBopyaona

free-rafifcd| oguditidry . poEmam';zlaBmeof Fér eéber a@lymahzairous cwhichr proceed in

accor iR p e HetalER: EF wrpfheloRRE  atar Bt Shicn
additidnally icahtairs farthedr ﬂnmfrahhacal neitibfoon éor trer polymerizateon, pamcularly

t assium peroxodi s ate. di_benzo eroxi.de,
termdl§’ RS, *oec Rl Eitining, e *BE Phro B IR i it
howevpe,raﬂb(mfdae caEtthdrg btidgtgrsofantiliarite the skitidéd pevsph Sut pbiglayds are

st T br S| PSRRI LSRRI S B trocen

der Omn&bm Chenfie, 8éolr BEdi 9= pp. réi0t 147t dthess adethsds are preferentially

obr - (cycl ohexanecarbonitrile Vazo 88TM from

goé‘? azodii sobutyronitrile (AIBN). 20 Moreover,
in a further very preferred ver si on, phot oi nitiators

ey O LG sERRE WK e Bhles, AR oRBRE AR e hpounds

“a nuntmhotcﬁi mori-eadusivee eanamebesf wpﬁ:abémeerauncabiryﬁmre thatl ragy be

. acr, at ed nzophenone from
mentioRgf el (RePF, B=raoopeieaFlpaets Ry, BPaXdp!  qmens
hydropl@ﬂ@ﬁdk I ld)!jeyctlmexaae?qanyerphtde? diittbuat opSrokia[eWnaztdnluﬁdimityronltnle
SKI er s t hat. ,ar a e r n
eyctonSpeisionfCHC astonad isdpichyl Br<hiRRale Srulil aerosate and
benzpmad:c&drinaddeorery Arefewecr vémsisnothe fmaedthrnpnbmmsed tig anorazobrs-

(cyclonghagearha B 19540 G siem-DIEBEY of SeCdbGbunta Tfy. "

Phot opol yneri zati on and Photocuring: Fundanental s and
plrcatl ng", Hanser- Verl Muni ch For furt
Moreo Bl i <2 ' TTIEF e BB/ niip BE-hatfr o5 CRPTBIMEOTS) coffamig

copo!ym@ﬁﬁﬁ!@ Hblyblam)dna' eed 0se %ult@blel.bho&bidltlElBrs #idlulde rNﬁrhﬁlﬁ land i

*photoinightors” Fynfilies ARCervaaYRIA BAI SURRIH EeroR ROt from

ucB (E’éii&?ylfl@l:iﬂ@)d This Ef@merition 8s Obt thapletadn r;ﬁmk:rpad it is poss:ble to

rrerlztr are v referabl
use arbaioapelire oBata iR sRUSH e rr%narﬁo%ﬁede pgeslink the
polyme@Qﬂ( %g &/ éfgreehr%ﬁitﬁl hreswbhwnr Qh?éruulvhmradrwen aAnh@te"mbw of
possiblp RIAEDRABED WY 00T BE0TEBN Mo dshorigasiized vith 2

double?b\bﬂﬂ 3 givem Feasdsir: Vﬂicﬁ&hrhhﬁorﬁ@[ﬂd’ﬁdﬁﬁﬁ’er&?ﬂtr% afAd Photocurmg
excl usi on chromat ogra

C matrj x- assr ed
Fundamenfals aeedreﬂllparﬂnsonr@aﬁ%\ﬁerr& sMupiel ¢ 195ive tFraF further details

referencdMhdy bdMadeTldecHpby 8BS lrﬁl‘@ﬁérnrﬁw ah& Tt“e@hhd:rsgiy @HU\V Bnd EB

bul k,” in the presence of rga
Formulation for Coatings, Inks and Paints”, Oldnng (Ed) 1994 SITA London.

“The average molecular weights M,, of the PSAs formed in the course of the free-radical

polymerization are very preferably chosen such that they are situated within a range
from 200 000 to 4 000 000 g/mol; specifically for further use as hotmelt PSAs, PSAs
having average molecular weights M, of from 600 000 to 800 000 g/mol are prepared.
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5 solvents, in the presence of water, or in mxtures

of organic solvents and water. The aimis to mnim ze

t he amount of sol vent used. Suitable organic solvents

are pure al kanes (e.g., hexane, heptane, octane,

I sooctane), aromatic hydrocarbons (e.g., benzene,

tol uene, xylene), esters (e.g., ethyl, propyl, butyl
The@vemeynola@mramgm i détegrinad eg szb)édél@ﬁétﬁ b%ma&@réphy (GPC) or

matfROKi00F REEN ﬁorr%ﬁf"%ﬁﬁﬁlpéﬁr@%a|sgg&on}ﬁg SR, her )

and et hers (e g., diet hyI ether, dibutyl ether) or
o?ﬂnhﬂé Clb e or hydraophilic
TherB rEgt[Jrhﬁl ?% Ge\g@a olnt g‘h di)j‘ sSe |%fr%}el qe&]?rgnorgar“c

sol vent nay
solve@tacrnutm pr aSﬁntm @fewatmo oeimsmixturédat organit Relvemtd 'an8 vitfter. The aim

s (RIATER GO RKELAL AT naEE S ulblin bt saels warpise alkanes

(e.gushaxang hhptad&anctage, fsooctahe), parremam Hyﬁkb@@fboﬂ@ @rge ‘benzene,

o %ﬁ&u "EHERF 4. AL OB e 5 hejtioRodeied atogenated

'- hydrpyar ons (4. meshlombahk@demyalkmid[sd(d]g)nm‘ethanoi ethanol, ethylene glycol,

et Rt el ol e 18 Doy etteragibughathen) or

mixterap tlserech‘ ef acler-naistiblesar hydphilic casdieht B, besdﬁidﬁb e tHdeRyueous
et her

poly@HhﬁﬁﬁBH ?ec‘actlg'ﬁsaﬁ] rb% erdcs %h%%%g%ﬁ%{lﬁn@rrs%;%dnqqﬂgnqri qgegversion the

I ves

reactigidmidtge islierthe &rinvefsa hamlogeneous rpaésé Ws@ﬂénts&@n&h@an be used
hour s,

A [ e is,.betwe
with BOcHREle P b e WetrlTubRiclCond oah Bratie @lowhs arpyhonsisting
of a*tplhethr @lrohdlenglyestpeethbrs; Q;I}lccah ebféfrs: hﬁﬁ@ﬁdmés eN-alylp§rrolidinones,
-2l BRchOS, ol R IR, AR, phbioRiens Ghoge. aiges parbosyic acids
and salts thereof astersabcgamm/\tulm'hd&m@ﬁbﬂ@(ltﬁéﬁeﬁl}l@hones alcoholtdenlvatlves
essenti a

hydr %?ggl??i?g a{tggﬂ etnﬂﬁ? 9{;}8{]59 giqttcm%g W%Bjrth?ﬁg ,tqﬂgrq{gg figrivatives and

miﬁl—tﬂ@&:ﬂmmél ng initiators the polynerization can be
initiated by heating at from50 to 160C, dependi ng on

initiator type. 30 Another advantageous preparation

The p@lmessatlﬁmtlmehes hetwezer ¥ |aﬁo€7f’3¥bilré , Sdepeh@RbCon conversion and
is preferred to use

In this, case
tempBIOHE= Tt HohBE el Reoo? iiReralirenian b chosien’ e the higher the
therm@l stphilityiof thendactjonl miaturg taé loWveR 3t re6@idaQie tHaPEan be chosen.

exanpl e, or else aromatic hydrocarbbns:35 In this
case the living polyner is generally represented by

For thérénifatorsc which E’rhc(e@go Meermial dedbfmboditor, Stha H?rbéuctlf)ﬁo&"‘ heat is
ot assi um_ and

| esser%EP %) Il!l(%&t%l'{ﬁ nlilljﬂ}zghuri,n n@q?roﬁ]egg];@?%gi& Hecqroprsing dnitmtors the

po[ymféheatrmlcmn masnanéd bhfheaﬁ:h%/ BB froh050% 1BH&Pad—nkiRg on initiator
controlled by the ratio initiator concentrati 8 to

type. .
yp mononer concentrati on.

Another advantageous preparation process for the polyacrylate PSAs is anionic
polymerization. In this case it is preferred to use inert solvents as the reaction medium,
such as aliphatic and cycloaliphatic hydrocarbons, for example or else aromatic

hydrocarbons.

In this case the living polymer is generally represented by the structure P (A)-Me, in
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Exanpl es of suitable polynerization initiators include

n-propyllithium n-butyllithium sec 5 butyllithium

2-napht hyl l'i thium cycl ohexyllithium and

octyllithium with this list making no claimto

conpl eteness. Furthernore, initiators based on

samari um conpl exes are known for the polynerization
whichd¥le ica ynedaldeont ptespdneiicicas ibiumi $odiunper, patgghymaantl BHA) is a

growug_cf prﬁfct | onakeof 2 MILSRMAL A, '"It'he' Fhoflr SRaBP P R PolyhetSE be

Initiators, such
prepatedyis santrelied bypthensatio 1f Anitiator cmﬂﬂentmttmnn@ mpnomer concentration.

T A ——

butyllithdnm %ﬂ%ﬁhﬂwﬁlthlwﬁl citbohexyllithium, laat |0thﬂ!th"ahk\aith thmtmlmaklng no
claim & %I%E eddf Faxltllﬁéﬂn%héj 'iﬂl{]étH asgéPgH%HF}Q? m n%f&e\éearré( known

version t s and ‘col ni ors
for the; Rolymgrization of acatates (Maqpmolmnleme%% Sbc 518%63 emdbtu!trybe used
here. aCryl ate and 2-ethyl hexyl acrylate, for exanple, 15
can be polynerized directly and need not be generated
in the polyner by a transesterification with the

MéreoQer ft%&gﬁgb%ggsﬁ%?&funlcﬁ | gﬁfat&rg sﬂ{cﬁ%@rﬁ 4.4 tetrﬁ?henyl 1,4~

acr a narrow no
dﬂifth@U‘@ﬂﬁl ] ul i1 di-tetraphemybl l"edﬂlthmot)aﬂango Opirdiaterat iney likewise be

used. Iggﬁgbgsgéct)iﬁg%o%l in u&éjlit!}ﬁ['}l ﬁallggg rall&n 83 A E&Mezsac%r aﬂ{}la{l%mmlum

erre reagen
compayaderial oneoeny pwfenreﬂ vitrBioh the éig@hda' aradr eoinitiatomnare chosen such

it s ARSI APHIEADctind SSIMES) AN oy
can beagplymlegzed dieatic hd @edd undtr ebaclgede@bdt cmCIhG ablgger by a
- dicals; C3t C18
transeét]@ﬁflc%ﬂbﬁwutg%et r%ﬁo@#ﬁf%ﬁ@l@.&a; ngfl r adi cgl S; - C3 to
C18 aI kynyl radicals; C3 to Cl8 al kenyl radl cal S;
C k bst
o ok I P
control@gtBradisabpapenyaationdnethdds amvalsy seitabie dsir tbe@_olymegeaﬂon it is
then pi%ﬁ‘é?mcﬂg%g c%g{'?oi'}]%g%ergro?“% errllegj?or&l bon .Chal n RkCS to

resen orgam )% r adi cal Do
C18 al kynyl radicals, C3 to Cl18 al kenyl radicals, C,

to C 8 al kyl r icals substituted by at |east one

ester group, arffne group, carbonate grpup, cyano
group, isdryangt o up and/ or eQ@XId 1L gr.oup and/ or by
sul phur; - to 2 cycl oal kyl r*adt R'5 - Ce to

C18 aryl or benzy radicals; and - r(yltjrogen. Contr ol
reagents of type (I) are corrposed preferably of the
following further-restricted

in which R and R' are chosen independently of one another or identical and are chosen
from the group that embraces the following radicals:
- branched and unbranched C, to Cy; alkyl radicals; C; to Cyg alkenyl radicals; C; to |
C4s alkynyl radicals;
- C; to Cyg alkoxy radicals;
- Gy to Cts alkynyl radicals; C; to Cqg alkenyl radicals; C; to Cys alkyl radicals
substituted by at least one OH group or a halogen atom or a sily! ether;
- G to Gy heteroalkyl radicals having at least one oxygen atom and/or one NR*
group in the carbon chain, R* representing any (especially organic) radical;
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conmpounds, with the Iist below serving only as

exanpl es of the respective groups of 10 conpounds and
maki ng no claimto conpl eteness: - Hal ogen atons

therein are preferably F, d, Br or |, nore preferably

A and Br. As alkyl, alkenyl, and al kynyl radicals in

the various substituents, both linear and branched

chdanto @ﬁaealbmsétradldmlmg{)y ts G4 adiepryl radoedTt.e® ©f, akitYladicals

kg 8 R B o S iy, con
t tﬂu@‘&ﬂ isogaMa gropp raed/coy bposidxioup bagiy by s@phot
hglchee%ba]kg%rag%%g nonyl, decyl, undecyl,
radec

tr| decyl” “tet ' hexadecyl and oct adecyl
ExM@saaj‘Vlfalbleezwlramm @alis having from 3 to 18
carhg Qdqah ons are propenyl, 2- butenyl, 3-butenyl,

i sobut nyI n- 2, 4- pent adi enyI 3- et hyI - 2- but enyI_,
n-2-octeny| 20 n-2- dodecenyl isododecegyl and
&wm! n to
Conggfhéa ente (?fms ar pr op%g’/%/e}g rﬁ%ﬁ}:ﬂgl" the3 Oﬂg\@ﬂyajprther-restncted

compoyndsc withythe lahdelnwbamhgadmt;%a:y |er<amPE¥aigH2€geﬂfectwe f;roups of
radi cal s are hydrbrypfopy
comEb{Lg'{ %ﬁ“ﬁgﬁﬁd éﬁgg% .‘ 25 - Exanpl es of

Himbgngeatomusétdimh@dp@féfwl IFaﬁbl CBt 8r ﬂrrﬁorg' &Qe?éb@f’%i ¥hd Br. As
Iorohexyl

BR SN 3 tgbl it in e Vagioe substitienise bosy gear and

tmareied chaihe anaslistandiafifisbitdbte. for exanpl e,
| es of C3-Cl2 cycl oal kyl

~ EXGHINS & A6 ISR FenGIMIIT e 1B serion atoms cireimestyl, ey,
pB&byﬂndsobfdeEt MMCY@J)WXWWH E?é y,bﬁﬁ:eﬂ{y! Cﬁe)grjr heptw octyl,

ﬂglcal i ncl ude phe

Z2eWdbexvh ,t-OFthle YL, dcyh ukndRsyl stmldswl,t Mtwepﬁsrnebcadecyl and
o8tadbcyds ethyl, toluene, xylene, nesitylene,
|sopropylbenzene di chl orobenzene or bronotol uene. 10

— Enpmales ! allsenyp sedicals dving drdnold tonl 8 gaiyqe storRy ard pRpBARYI, 2-
bURAR, BBbGRAIN %ob‘h?e?@?%%i?entg‘dlenyl 3-methyl-2-butenyl, n n-2-octenyl,
n-2-dodecenyl, isododecenyl, and oleyi. '

— Examples of alkynyl having from 3 to 18 carbon atoms are propynyl, 2-butynyl,

- 3-butynyl, n~2-octynyl, and n-2-octadecynyl.
~ Examples of hydroxy-substituted alkyl radicals are hydfgﬁi;‘?opyi,' hydroxybutyl, and
- hydroxyhexyl.

— Examples of halogen-substituted alkyl radicals are dichlorobutyl, monobromobutyl,

and trichlorohexyl.

. ~— A suitable C,-C44 heteroalkyl radical having at least one oxygen atom in the carbon

chain is, for example, ~CH,-CHp-O-CH,-CHs.
— Examples of C;-C1, cycloalkyl radicals include cyclopropyl, cyclopentyl, cyclohexyl,
" and trimethylcyclohexyl.
—. Examples of Cg-Cyq aryl radicals include phenyl, naphthyl, benzyl, 4-tert-butylbenzyl
- or further substituted phenyl, such as ethyl, toluene, -xylene, mesitylene,
isopropylbenzene,. dichiorobenzene or bromotoluene.

10
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where R2 |ikewi se may be chosen i ndependently of R and
R fromthe above-recited group for these radicals.
In the case of the conventional "RAFT" process,
pol ynerization is normally carried out only to | ow
conversions (WD 98/01478 Al) in order to obtain very
narrow nol ecul ar weight distributions. As a result of
Morequgs, dopyornds/efrtse fallewing dypesanay slbebe uped gnresrdrot exagonts
be used as PSAs and in particular not as hotnelt PSAs,
since the high fraction of 10 rgsi dual nononers
adversely affects the technical| adhesive properties;

t he resi dual noners woul d cdy¥t am nate the sol vent
recyclateg n tjje cqncentragi on {pperatq on and the
cor r espondi selg~adhesi ‘1 gﬁgild exhi bit very
hi gh outgassing behavi our. or er to circunvent

this dr avvoack | ow conver SI g@% in one particularly
preferred procédure the poly zation is initiated a
nunber of times. 15 As a further controlled radical

wherepRF Yikewise aidyobe BRéSeRdintépenslemmssi Rl 8nd &' GAJni Xhed dbove-recited
i troxid ontrol |l ed polynerizations. In an

9‘0“93%}@% -V gﬁﬂé' procedure, radical stabilization is

ef fect ed using nitroxi des of type (Va) or (Vb) RlO

2 Vb
n thelcﬁaéﬁzﬁ'&éeﬁ fz‘g‘?wﬂfr"agn'gg'rﬁolerﬁe?%d@ﬁw@"m@n lﬁdlqnaah%aamed out
only t@%mmaﬂﬁ@'smﬁs WVQ)‘IBBIO‘MT@WWGIS,O@&C@ Sstaii ey indfrow molecular

e or e branched, cyclic, an
We'ghﬁq%?*ﬁb'éaﬁa &%aﬁ%ﬁ‘o@é%mcm?rww e Vet Beat belimBehcannot
be uséd =8t PERs amtiif fpammﬁcﬁaéévl h@ln%it Pgﬂ§ataiag@tltﬁéi }'ﬁ%l'} fraction of

Xi des - an

resndu%hgg:ﬁﬂrgﬁgt @gverigx @E\ffgtjszthemj@gp@c@ adhesive prgﬁgﬂmgt@t Egsipual

monorh@rs wauld eahtamirfatmHensolen g Qé?ﬁ@@}héc&@gﬁl@étmsoée\’ﬁ)on and
mer chains o

nma so, be attach
the COHFWSP"P@ iﬁ%ﬁéﬁ sivey ta&eﬁéﬂ%%géh@'ﬁawdvgm oH9Rs e Dehavipl. In
order &P @ireuravint Qﬁleddréﬁda&l@bﬁ |69 NSonvErglons, @ﬁbyﬁﬁ?ﬁcﬁﬁf‘ Breférred

More preference goes to controll ed
procec{uéegﬁ'\eﬁogrpienzgmn "PH@'%%J?HBFW Peoei et conpounds, of

‘As a further controlled radical polymerization method it is possible to carry out nitroxide-

controlled polymenzatlons In an advantageous procedure, radical stabilization is effected

using nitroxides of type (Va) or (Vb): R e |
R R 9 10
ol e
R I\[I R8 |}1
0 o)
(Va) (Vb)

where R%, R*, R®, R®, R” ,R® R® and R"™ independently of one another denote the
following compounds or atoms:
- halides, such as chlorine, bromine or iodine,

— linear, branched, cyclic, and heterocyclic hydrocarbons having from 1 to 20 carbon

11
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10 the foll ow ng type:

2,2,5 5-tetranet hyl - 1-pyrrolidinyl oxyl (PROXYL),
3- car banoyl - PROXYL, 2, 2-di et hyl -

4, 5- cycl ohexyl - PROXYL, 3-oxo0- PROXYL,

3- hydr oxyl i m ne- PROXYL, 3-am nonet hyl - PROXYL,

3- net hoxy- PROXYL, 3-t-butyl-PROXYL,

3famsd whichivoaythe S2R@AM, unsaturated or aromatic,

- oot A LR DR S e

gnd R ctand iEMROicats- fl‘qmitr@%c]ilia@@up4 0X0- TEI\/PO
4- am no- TEMPO, 2, 2, 6, 6-tetraet hyl - 1- pi peri di nyl oxyl,

2,2,6-trinmethyl-6-ethyl-1- piperidinyloxyl - .
Conpaueds (\a)toy (Vi)- mébeaﬂsd: baaﬁaéﬁed tarpé@yderr&hath%f &% rind (primarily in
ih grt tkg*l I 2f Haggt %g - et h}/ yl nitroxi

e S %éstotmey? the abov ntioned radicals constltutes a polymer chain of
this kind}. et hyI phosphono- 2, 2- di met hyl propyl nitroxide -

N-tert-butyl 1-di benzyl phosphono- 2, 2- di net hyl propyl

nitroxide - N (1-phenyl-2-nethyl propyl)

Mord peiferehge pbes fshcontroliedredduydterishydr thé ipblyRetigftion of compounds, of
the fgll i Wpy ni troxi de - diphenyl nitroxide or 25

"Bt anyl nitroxide. US 4,581, 429 A discloses a
- Z:E,ﬁtﬂ%trhmdﬂ‘gr Opbiralidaioxgl (PROYAE! S%thﬂa%ym%?ﬁfrﬁ ¥BL fifethyt-

S BBy PROKE] | ARG PRy dre BBV L dearmingmethyl

RROXYL |asmatyioay-mq:>oiru BRCAER- ARV U8t DRNPEGR Y | N
h | ow conver si on

ver, .t he 30 reactions ave
- ‘%E@‘te ’ﬂ“ﬁ@v‘? E'ﬁ?%@f“)ﬂ?wwwlﬂ%n)t'w FEMRR “zenzoyloxytTEMPO,
4aeetbR) TEMPE)i ChaLCAlASTEMERS ONlppy WHXE PO, OW LB fEmpo,

WD 98/13392 Al “des es ‘'open- chai i
R EARR conmsb RS GH- ey ke .2 Gobimethyl 6-cthyh-1
'pimhdihylbwil on pattern. EP 735 052 Al discloses a

0 preparing thernopl astic el astoners
- "E’%‘F‘ %@ﬁm%snwﬁa@@trumnw B\‘éﬂokéﬁs WO 96/ 24620 Al
_ ml@ﬁq:fdtﬁ“@%aﬁﬁt'h}‘i@[rhétﬁ&l %yﬁ%tr&h@é:ess in which very

speci fic radi ca

- Nptﬁggafy% i ﬂetbﬁph@phcmy 2rdimethwipdersy! birsgide on

_ 8/44008. Al . .di scl
NBH A6 o ey B g o tiRe s nitiqeigS ' °°' ©°°°
— N @ﬁaﬁfma@wlpmf)ﬁlh@embhﬁwmﬁﬂsmemﬁleﬂ%n|ﬁ8x@52 A

_ het erocyclic al koxyam nes as, regulators in
d'q Frl%glg grovvt h radi cal 5 pol ynEri zdt ions.
- .dnﬁlmenymltromde pg further devel opnents of the al koxyam nes
rrespondi ng free nitroxides inprove the
- “étfqlq EEVW"&? the preparation of polyacrylates

havi ng

US 4,581,429 A discloses a controlied-growth radical polymerization process which uses
as its initiator a compound of the formula R'R“N-O-Y, in which Y denotes a free radical
species which is able to polymerize unsaturated monomers. In general, however, the
reactions have low conversion rates. A particular problem is the polymerization of
acrylates, which takes place only with very low yields and molar masses. WO 98/1 3392
A1 describes open-chain alkoxyamine compounds which have a symmetrical substitutlon

. pattern. EP 735 052 A1 discloses a process for preparing thermoplastic elastomers

having narrow molar mass distributions. WO 96/24620 A1 describes a polymerization

12
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(Hawker, contribution to the National Meeting of The

Anmerican Chem cal Society, Spring 1997; Husemann,

contribution to the IUPAC Worl d Pol yner Meeting 1998,

Gol d Coast). 10 As a further controlled polynerization

met hod, atom transfer radical polynerization (ATRP)

can be used advantageously to synthesize the
proceps | iy aehiyh ateey RBdsific iradivdli cdmpasds, sseh ias phskphorus-containing

. _ LRLLI f [ | - e
o AP ARl 4 s Y BPBBBRY Ml pecippirors
basedhlwsit naephatiged, hpipbazinde¢s )andobipecarjredionss. 0DECUSONUG §82 A1
dosorls Bbtegihlcy Mg Hnied 7o, 6 Bre o Prudictiaronn ragica
polym@6£at@bs. Bbjrespbinding afurtbers dpasdginidrts tdf ethe adikdkiBRir@seor of the

f . i bed i 5945, 491 US 5,854,364 A
cortesg S s STRECARRS e, BB T vt Of dmgrvites
(Hawkenycdotibation iostietNatibhal Mesting of y‘haltAméﬁ_Séﬁ Chtémictahgbit:fiéwi, 8gring

: : e_ W u
1097, HiSEEn, MonHlidn Bne e, R GiRg, ERECEb I Grand

_and are des_cribed in_theliterature. ‘As _

As a :f @ﬁeﬁi?onnﬁrﬁﬁéeyn %%}ygg%?igét?o%gmgﬂ?/o&@ ?a“gqqa gﬁra?ér Pé&?c%ri] epolymerization
(ATRRjicaprbepeetiizonattegeousiydo egethasiasithe ubfagrate AShs, in which case
use i Ml Pleloiy oot AT EPrdSubdiopener AifBhalshdary or
tertiar%] haljven ang,rfen abstractings theshalideld), oficsmpies @Cu,aﬂidfé,t P& rPt, Ru,
i _
0s, RGP 3¢ RGP AR ag, PRt oPk oG8 AT RReA0 gl B Hiose

A1; Epr 8p@ras7esipf Thdrevariess| dossiilitesth @6 | AERP nara Cidthdaiz@cribed in

us sy T aBne o e SRS AEPRITE (<ol uble) with the

correspondi ng pol yacrylate; in particular, reference
e made to all aliphatic, romatic, .
For tulfi RSPBREER s Rk PR SAMPEL thdhe Rohip Suaionns & tagkiting
resins lﬁ(a"sqmﬂitimf ipigr ﬁqssmlrln (Mr}‘miui ,expystionge ﬂ&b%yfmdgiﬁ@'afebmﬁlwrg%h are
resins, funct,on rogarbon resins nd nat ur
alreact; §EpE ang 255 e SHPer &Y B BB(aE TR, A8 Tomresordaties trenfon fy be
made bfhginarieatesinef intirte assins| And Rins, thairdgedparfiotdites Tyt genated,
e Technol og nat as Sat van

Sensiti,ve. esi v " b S
polymatad, bS8 valiven BRd, el othe, AIRhGtG Sy WGaIE ydocarbon
resins,Oprp@nealrbging candid terpbspharioier@sin| lanar slsbecs, .Cd,| bﬁﬁother

cha ,

nycroc§BoR oS bl e SeBE B e ML ek Faape Lsed in
order 1t bejustmiicepiopbRies Sifl thearesaltihg GRthesSYe i LEceRIAES with what is

desired RSk eiaF &% picii 1 rovant ey shds GPBRIbiaAgpIae with th

correspoRaigd polyadiplate? Xind partisula©r refdtehdte M@ BeOmddedt all aliphatic,

st abi | iﬁ(ers. 5 Add| ti o%z;\l Ig,_ crosslinkers and
aromatig, Gfgh akuaromaticr RedpeaiRim desing, drardzore desins Sappe Lnopure

monomers, hydrogenated hydrocarbon resins, functional hydrocarbon-resins, and natural
resins. Express reference is made to the depiction of the state of the art in the
“Handbook of Pressure Sensitive Adhesive Technology” by Donatas Satas (van
Nostrand, 1989). '

Furthermore, it is also possible optionally to add plasticizers, fillers (e.g., fibres, carbon

black, zinc oxide, titanium dioxide, chalk, solid or hollow glass beads, microbeads made
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suitabl e crosslinkers for UV crosslinking include

di functional or polyfunctional acrylates and

nmet hacryl ates. For crosslinking with UV |ight,

UV- absor bi ng photoinitiators are advant ageously added
to 10 the polyacrylate PSAs. Useful photoinitiators
whi ch are very good to use include benzoin ethers,

of gihen reateriads zeiliaa, rsilichies), etthmatdmdblbﬁmgob r1t§0<EHn‘i>;BBUndmg agents
cet enones, such

and?Blh%eéngf ithip ﬁé@;ﬁl{:@{éggﬁ%ﬁ%ﬁé@} o p ﬁn ﬁ@ﬁg@dﬂ@ antioxidants

or fB@hﬁ(ﬁOIMTOf lu;lht Gldbiliz@si gy) ,
2, 2- di met hoxy- 2- phenyl - 1- phenyl et hanone, di net hoxy-

hydr oxyacet ophenone, substituted a-ketols, such as
Adgitionathh oxgssiiniteysi ane yporgtees b crizemnIgy nfa?fbeeécﬁﬁ'ﬁé& 'Examples of

| . ch d
s ot Pl i Fn%@defcﬁﬁnemp@pormmnan acrylates
anqdhgﬁmmzlatese oxi mes, such as 1-phenyl-1, 2-propanedi one

2- (0- ethoxycar bonyl)oxi me, for exanple The
abovenenti oned photoinitiators and others which can be

For ggasglinkingewitfd Ul dighty @BEalnﬁortiuhga ph&@mhl@tdrs she advaﬁfag%'@ﬁw éaded to

e b 550 T R e A 5L e et
etharg.dsusty ask pemrvim anethyl. embe ratld Wﬁidirh SEdprosRt ORBs, for example,

subﬂﬁfxtE& az%% rgﬂﬁr%n “%m‘:l'bﬁg 5[) ’Z);IZ - hos gl%egl,%p%gk@ﬂahl@ as Irgacure

651 azérl@ehzéﬁlha, Ge:gy ntZﬁ}dmetlhtﬂéy&Bibb’ér@l $J|:ﬁ1€h)ﬂéﬂg?nor%e dimethoxy-
possi bl e for

b
oSk RPRb AT, Putht RS aketath.ormehy Ao beedhn - srepropio-

phetgneprfer asxamptee %rﬁwb Oﬂﬂ;ﬁh@ﬂ(P BRIcABEE, Okud %rsg B r‘SHE)ﬁﬁ'lylsulphonyl
u

rou n one Or nbre ani no
ehlof X 0 B8 SRl e Suvk 20 oPhorsd Puvapanadict 2-(-
ethoﬁynadsxmylammmeﬁbaémnmlél ation, Photopol ynerization and

Phot ocuri ng: Fundanental s and Appl i cations”,
Hanser-Verlag, Minich 1995. For further details, it

The abommhbnhéﬁ HotGiRinstelst Mnadd
N hnol o;? UV and E%@%ﬁ%lﬁ?ﬁ}anf %{us&@ﬁm U%l g tr&%" of the
O"QEE ?fallﬁﬁﬁsh 16 Bipe.n grayegoptain 3he 10dawing WHRIICELa)ndemzophenone

' acetﬁmﬂabné 0 u&h.@idu%fénﬂfrh emﬁ%ﬁ%phiﬂﬁepobﬂé‘@[ ?&?&%&gb%tone

erabl y coated

- antn @R ed T Ei PR YRS rragie, et pianties) nmorfoting ketone,

sible here to use any o ues
bemgl BO%@ e &9t §3ch Pl fhesspradicalscadditiopally & be rsgdstlteteu riyqores bis more
halogehadtorté af@ME BAE bAkrioRd aﬂ&?lbﬂggl%ué§ aﬁbf&g |o %F Fn%\%nghnoo%roups or

n- screw extruder. crew x

hydr%m?e QIURa. A SeRreRRNtatiyey Overviewu st @iveot by | Fh:glaySIerT h‘é’hotomatlation
Phot@ﬁdlyhﬁ?kaﬁﬁn Had @'hoio%un‘?’r'lgswdnhﬁ@emfa Qﬁoekghf?qt&g%frﬁsggpﬁﬂée ({geriag,

nor e vacuum st ages reover

Mumq\g? giqé,gob[},tﬂhgé ggﬁgﬁ n@smssahl@ to consult Carroy et al. in “Chemlstry and
Technology of UV and EB Formulation for Coatings, Inks and Paints”, Oldrmg (Ed.), -

1994, SITA, London.

amlnbbetbm‘rmtebeﬁzféﬁ\ Ibx:orke! ABX4 blE@ﬂi gcﬂ%&ﬁézﬂ% %q'ﬁﬁ}e :none, it

In order to produce oriented PSAs, the polymers described above are preferably coated

as hotmelt systems. For the production process it may therefore be necessary to remove -

the solvent from the PSA. In principle it is possible here to use any of the techniques
known to the skilled person. One very preferred technique is that of concentration using a
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distillation tenperature of the solvent. The residual

sol vent fractions are preferably < 1% 5 nore

preferably < 0.5% and very preferably < 0.2% The

hotnelt is processed further fromthe nelt. In one

preferred procedure, orientation within the PSA is

produced by the coating rocess. For coating as a
singlenBAraw| OF fufiriseewc exialdes. flhe dwinasren i exrudet may . be operated

corot&’(%ﬁﬂ & c%uhférr%fﬁ?ih?l}j e QolVé'i"& b?%te‘?ﬂs &lgﬁlfeh }?feﬂrgf(;eat eﬁﬂ)g\?vay of

I n“one enbodi nen yacrylate P
two op Mase [vagigap |S¥?@e&rM@@§59f awmterﬂ?@am iermagisidoputidepending on the

dlstalldlfQHQ%SgraWe df ﬁ%"s%ﬂ/entv%é? d{a@k{;lv@ﬁ%&:{%s a§§8 Flé?ér%i:i@sc: 1%,

are described in the Fessur e |t|v

-more gigferablie < T2 rasidody Pfo?faDlyn‘éﬂéZ% SHieaBotmet s Meresse further

from theWefer k, 1989). In another version the orientation is
achi eved by coating through a nelt die. A distinction
can be nmade here between the 15 contact process and
in onEh&eﬂé?l%dCBr%E@&}repBﬁ&ﬁ fon thhﬁ fhgt PSR B pbBced @qﬁé Soating
roduced on t one w thin the coa
Pfoceﬁﬁ é:°" 59atmgrq%h@meith@nohh@0§@§qognr oggntatioeit isf passidla quemploy
a vari&y R 464K tEEIﬂ{fﬁJeQelnddr% ergyust a@ﬂ% B%Q&glﬁﬁet P@N‘% are Gated by

ofientation is freel raw ratil 0o can
a roll SﬁatlﬂSrﬂ"P@ﬁPSSeéﬂd flasr omwnels fvgduced byi drewingf Vatieusdiod coating

' techmﬂﬂ& are[Eé%%ItEEQJI ﬁctﬁ 3 %ﬁ@%@l@%@br&sgﬁm rtlvé %ﬁ%ﬁ\?e?‘%e@{nglogy

m on acking materi a
by Dopatap &atas fvan NOﬁ&aW dNew ¥erki 4889 In werlwermmmsmentatuon is

achie\}%ﬁelfaye E6&fhgPhRBA S SO A %tﬁul&{‘ chrd bBGHARY Egreb%eftween the

ext rusi on coatlng trusion INg IS prere

- contagh eprpersfednd dhd qoarcostect pstosas. dOeentatien obtbe lfgsﬁoﬂnem €san be

prpduéé%egn Won@rﬂ%gg Ndinfh Fﬂeoﬁﬂta‘i’fﬂﬁ ogé ty'\%rtﬂé’ lok % &&ﬁgﬁb or else

cat egori es: and an er
followigg eegnergﬁ@cq ﬁ'@m/tf‘@udﬂe by pre giraving eoperatlonhé‘heecmegtatioh is freely

|
adjust%&@' Thd 'd &E@Vrgagebe g@g&gg&; ngét&g@ gg; the \%zhgﬁ{ @gﬁ&.&@ap
Drawing wqurﬁ wh@nefv@t thel iayapsimcknese enf tanaAlfr;m onethe batking material to
be costetPis 985 then %‘&.aﬂ#‘ﬁtﬁ@é\&ﬁﬁ?ol Lo is |ikew se possible

to obtain an orientatio wi ng energence fromthe
d|e by drawing the PSA tape film 30 In order to

In anofieP PH&t&rr P%&E@éﬂ tﬁé:{)?f%rﬁét?ona§%%hle%cg by e%%é{r?%ﬁkéy&trusmn |

preferred to carry ouf coat

| coating: ésa prefergbly mr‘@rms@etslngu afalekiyuswn sligc fiha, emlyustohadiesa used may

ior:gma%i\’;ééﬁrﬁ‘s‘f‘cfnr}el Sifé fdlifh;we 3 ?%qu’ kpﬁfé@ f?%éfl%’q ﬁ%% cgﬁthaanger

dies. T@bdlwﬂgyaiéym@ﬁeroattlpmggwd of ttewrsflawnétiamgek Thiweigh the form of
n o 0 AV GBS Bt ST SRt T RN o

Additiooally; ihete,oint anadegy tbSmet alie @0atmg)Lit &slikefuiser possdlile ng;obitsin an

onentaﬂ@rﬂc{@mn@ %e‘?é%rgc% Vfg 915 5 r&é% et?yrcﬁ'fat E{g &éggﬁéggqnw%bn

inline process, crosslinking takes place | ess than
In order to produce oriented acrylate PSAs, it is particularly preferred to carry out coating

onto a backing using a coathanger die, specifically in such a way that a polymer layer is

formed on the backing by means of a movement of die relative to backing.

The time which elapses between coating and crosslinking - the relaxation time, as it is
called - is preferably short. In one preferred procedure, crosslinking is carried out less
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5 seconds after coating. 5 In one preferred version,
coating is carried out directly onto a backing
material. Suitable backing materials include, in
principle, all materials known to the skilled person,
such as BOPP, PET, PVC or nonwoven, foam or release
papers (gl assine, HDPE or LDPE). The best orientation
thag f ngtegradleobeatingeid dmpthae pgaértécbproeﬁd@e,aaffé@g&s than 3 minutes.
10, backing material during .
In o e Eres‘f %ﬁ@%gée&é%gﬁ@& '%fnree%fPF%ﬁ%b(}fOﬁ%Q 0o Spkes plags fess than
5 sqpandp fter eaatinge cool ed by a |iquid filmcontact film
fromthe outside or inside, or by a cool ant gas. The
cool ant gas may |i kew se be used to cool the PSA
In anegrgierrgd ivetsiong heatingds icagiedioat dirértiy ito @rnaélegg ffhterial. Suitable
u

j ; l. i S ted with a contact ned um .
ook SRR e B ol Sl iR B Rl ron, suh
BOBBCREhdP VR pendravoverfodrar orceleasd papare (disssidy, HOPE or LDPE).

i mpl ementation of such 15 -a technique are descri bed

| ater on below. For this process it is possible to use
Themgs:]ogeri;;qiaf@hteffapte amdbtahnedl)w_rdepbsmblrdbrﬂ? alodldodipfake Pherefore the

IS GO0 0 room
oo AR 08 B b R e e, T rolco
be cg@lﬁgé}ya lﬁ].iu;t;ﬁlto‘étooﬁ’/aclﬁl? fr?'lh&hé olitside @ g’h;;de: g_r bPhablant gas. The
S ur r rsion.o IS ) )

Coopﬁ{e %%r]rg%q/ glf:éwa{eg%éegsse,% tﬁocrogg\%g lﬁlseq #uegig frerg the gepting die. In one
prefeired versiokitimgroll of wetted with e batEcRBAdiLMY WBIcASS tHehKb&ied bStween

e TR LI L ——

a teghyjiaurdanegdesnritidrelatay gphiodlownFor tisoprobesadit isfﬁcf&\:iﬂl@!td llglse both a
It _ . OF . ium pressure nercury lanps with an
melt i B <R SRR AT SRR Sirteried vorscrte doF ancooled fo room
tempatetoresiin yani exteerwait prfermed lrersionspeRinpétattied Nbalsl Yicetd The roll
f . toinitiator, the degree of crosslinking
oug@éotggﬁgygﬂgiﬁﬁsabout, and for setting the extent of the
orientation. 30 A further option is to crosslink the

: PS di.tionally with el ectron beans. o
In & BARE Gl ol Nt Bttt At eiet s raloe waeaifor crosslinking
of the poentd@ £SA near cat hode systens, scanner systems, and

segnent ed cat hode systens, where el ectron beam
accel erators are concerned. A detailed description of

UV aresslisking i effectdicbynbtiof inadiatire with UitrdvigkkaRtion R 906SRlength
hor g, >~ Effect ron Beam

, be found in Skel .
rangR GRS 1S woS A RRRP SR g P fiiiebyinse sy using
high BB nfesiumpstssore hercufoRimpaosith kA kst b }?tfévirrpbtégto\@ilo-Wﬂom. The
acceleratl on

L . -S| TA,_London. The typi cal "

o il G S oo o heprinitor,
the degieckdf qrosliskinplty Hetbrariht &bokl @t si00etMig ThE extent of the
orienfhtiah t er doses enpl oyed range |

A further option is to crosslink the polyacrylate PSA additionally with electron beams.
Typical irradiation equipment which may be used includes linear cathode systems,
scanner systems, and segmented cathode systems, where electron beam accelerators
are concerned. A detailed description of the state of the art, and the most important
process parameters, can be found in Skelhorne, Electron Beam Processing, in Chemistry
and Technology of UV and EB formulation for Coatings, Inks and Paints, Vol. 1, 1991,
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between 5 to 150 kGy, in particular between 20 and 100
kGy. In a further preferred preparation process, the
oriented PSA is coated onto a roll provided 5 with a
contact nmedium As a result of the contact nmediumit
IS possible in turn to carry out very rapid cooling
of the PSA. As the contact nediuma material can al so

SITA HendgrdlneHpibal lagceletaior spitages yare situstddig thdoange bebyaencio kV

and 5%8%0’8?%1‘%1%8!&%@&98? p\? a?ﬁHrhst?qﬁ/ qfh{ets!agttérocﬂsm employed range

espec erial whic cavi
betwelgatSie d A0 k&ykinrmgrtinatas betieenr?® andl 100d@vf ace (f or
exanpl e, unevennesses in the roll 10 surface,
bubbles). In order to inplenent this technol ogy, a
Ina fq*@@apﬁﬁf@’r eghpreparation progesse HieeatientedPSAniscontedantgra aolLprovided

with a'&r%@m@ﬁiﬁfne 5 &Y @l §f'tﬁé‘ cB?SctqﬂéHu?tﬁtlt i %( ﬁ'hﬂﬁﬁf% dafry out

., such as water, for exanple.
Vewfﬁﬂﬁﬁé‘{dmgﬁ@ea@%ﬁtlves to water as the cont act medi um

As thé &Sﬂtétﬁi ﬁle@kdﬁY h nﬂt&% %§ aBHHR L%ésm %hﬁ@@s*th@&%%ﬁﬂo bring about

t anol hexanol , w t hout
contatﬁté@twe@t féa Fﬁﬁ\ anktheegustace R thef rof, rﬁ:spact@m Imsaterdal avhich fills the

cawtlers%‘tlhéenolgackfﬂﬁﬁﬁat@ff%@ﬂh%i lﬁ*a%@afogo éﬁﬁg' ﬁﬂe]lv%nnessef in the roll

E
advant ageous™ar e nger C aln
surfacgebufiblas). lagrdasdo lm{d@ﬂ@@)@ﬁé@@md@w q)mﬁatmge@lll ralhis eaated with

a conﬂabtkrﬁedﬂl%n}h SHe BJE?&E&QC\FHFBQH RS cd it m éoflﬁn SHERGE a quld such

tension or raise t conductivity owering In
as walehrfpr@ampih ﬁmmpiwf@ppmpbeteeaﬂdit@e%w Watepaitithegostast medium

mclud@gﬂylnéléoh‘&fs sueH a@%ﬂ'ﬁ%h?acgﬂ%ﬂ Pguéﬂbp%& h@)&ﬂop Mltﬁaﬁt.lt' vﬁgtlu to

surfactants to the co
be regfictad Hn e neplediion ¢fsthgy algehelgy asoantasult aqf maswaxgmples Aiso
I (e} | r
espocfif DANEhioBE0 oy CeRgerdHalft Aol FARIERYY! kélofles, amines
carboxyiatga, rﬁulphpaateacamct\thwh@umm of ﬂ"@ﬁ@@am@uvad%lmdhalsurface

tensioﬁHFlfa%ttﬂélkﬁndmh\ﬁ@kcan be used even at |ow

concentrations. anpl es thereof include sul phonium
surfactants (e.g., (3-di 25 (hydroxyal kyl ) sul phoni um

{: lL.at

A ot p BTSSP B) Be SRS 1! ling e gt o
noniommpmﬂyrren@nwe@'p{ém cdtlopicdsirfastands tHEee contadtemedicn. e most
: i gular h e
sl PRLEHEDOR Y Bich SIS b Eoplgci, oo
solutioGh eprferably nBuaxccmchtrattoonof 2008 & wmcwa é:‘llaﬁ tRe| eoméast medlum
Pamchgr geéfﬁ%{ﬁg co“ﬁioﬂﬂ %;ge\%garlrgﬁ ?68?{16 % QY% ? df'Eg élg%t#] evér‘? at low
concennahbnmt E)&ampladdtrtemni dficludd esulpham:mac hsucfasiantsl ofeeg.or B-di-
in i,nat not her rder, to , inpro .
(ryarop QUSRS S0 38 R e hisarethory P50 sbuiebP Ry Gonic
acid arhnmnmﬁsismt; drhﬂodhe@:rdlymgars rm:e&lamdmlockﬁd&i@'bngaférbﬁce may be
made_ib {pglr'l'cu ré ootfhgf?gartfe %? aenér? ur?cqert Ql.?rfactan?s” in Uﬁ!rrilu%nr? grEfn%SSoggdia of
Industrial Chemistry, Sixth Edition, 2000 Electronic Release, Wiley-VCH, Weinheim
2000. -

As contact media it is possible to use the abovementioned liquids, even without the
addition of water, in each case alone or in combination with one another. in order to
improve _the properties of the contact medium (for example, for increasing the shearing
resistance, reducing the transfer of surfactants or the like to the surface of the liner, and
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17 thus inproved cl eaning possibilities of the end

product), salts, gels, and simlar viscosity-

i ncreasing additives may al so be added wi th advant age

to the contact nediumand/or to the adjuvants used.

Moreover, the roll can be nacroscopically snmooth or

may have a surface with a low | evel of structuring.
thustimpepyedh elenning possibifitiasatheabRi potudt)ealdldelst andemigs viscosity-

f r a surface roughenin
ncfeoSH PR 5 4 e g KRR hrvhoBon b iariak hechm Snor to
thejagfventsdised.0 The process proceeds to particularly good

effect if the roll is tenperature-controllable,

preferably in a range from-30C to 200C, with very .
Morgsgrer, thel rall cpn bé mmoblcﬂm snfadtior A2havds sﬁﬁéﬁeaﬁﬁh A low level

[ bl lie o, the roll, althou
of STERLY 1 136 BeBh Aot SRRl kP it imobecss  surtace structure,
espapiplly @asurtave topgbeniayi Tids 4lows enatang By &2 béhté’étdt%dlhﬁ‘n to be
impRiveY yent corrosion, the roll is comonly coated wt
protective coat. Th| s coat is preferably select ed so
that it is wetted effectively by the contact medi um
e t rfaelsc C It may al so be
The fro86achBtecds) Gl ffroddt SELH the el isfoothe ashre crohalable,

pref@(ﬁ;iysmoi rangs Uftca mg“c:om S60TCe uith Wéfy pa&rtiAeHrefirenc%rom 5°C to
031 act medium one

G ancti‘Jl3 ng procid'ﬁf?ﬁer?@y%ﬂleﬁmo e ol cfwuglpitiis also possible to
Cafm@ummesﬁsagphbatwnngy spreihg, bt éxapipl@bsor bent surface,

through a bath containing the contact nedium said

roll then becomi ng wetted by or inpregnated with the

In orglentoarevent dowosiam) dheailliy/ toramantl ich 2@ tvith i &oﬁé@f\fe@&%t This coat
25 Th tog paR
s pERAT ol AL iy thel S fnctiet s o goaies! mediumin genera,

on t
the surtass lis Mdcti\qer Eiheayediboy bé MRS faab@lakle h&ﬁé\/ér o coat it with one or

o_the backing material .
mor%{:{gér}g% ﬁg%llﬁgté %rreeg}lcqlﬁgct&gl fgﬁ?gili on Wit h| n t he
acrylate PSAs is dependent on the coating process.
t he

S PR D 8RB S oL e T o

secontigotphadantageously ¢lhatingfa Wettabe! srastorsere 0Fhee Ttﬂ?%ugh a bath
conté]fil e Sbmie FBRA, QhictsB ey bloopuly ey by st dopaanated wih
the cbntam mhd!umcaltd arplytigea filhhér tis RBAREL thBRuREeEY matcf’wg@x&'}ou

the adhesive can be drawn to a reél at’ivefy
filmon the backing material. This draw ng operation

- The 8Bentey RBA fanethey clilljrois toeslideat wik!
| refe?% ?Iﬁﬁ\ Cléet (j evmcdt r tg?ﬂlé I Sowﬁﬁ‘ t%le Eﬁb\l/\lfe Fr@écﬁﬁn is cr?sslmked
P ew Galg yn ep éﬁ:ﬁ(éfl rFast Qnte H]e backing material.

The characterization of the orientation within the acryiate PSAs is dependent on the
coating process. The orientation can be controlled, for example, by the die temperature
and coating temperature and also by the molecular weight of the polyacryiate PSA.

The degree of orientation is freely adjustable through the die gap width. The thicker the

'PSA film expressed from the coating die, the greater the extent to which the adhesive

can be drawn to a relatively thin PSA film on the backing material. This drawing operation
may be freely adjusted not only by the freely adjustable die width but also by the web
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The intensity of UV irradiation, noreover, |ikew se
serves as an adjusting paraneter for the degree of
orientation. By raising the UV dose it is possible to
reduce the degree of orientation. The intensity of
irradiation therefore serves to vary the degree of
crosslinking, to vary the technical adhesive
Speecbﬁﬁb@ldﬁp@ﬁsmﬁhﬂcmr@g welerisbl t he ani sotropy. The .
orientation of the adhesive can be neasured with a
polarimeter, by infrared dichroism or using X-ray
The infeasitycafi g in radiation, foacaener, likewist ecoes entant adjusting parameter for -

the délirb¥! |0?5 ﬁﬁfﬂ TBS' r%%lrphtﬂegj\?'a%%& ig! Egéjsrlﬁeé t% ge}dugﬁe the, d%gree of

retalne

~ orientatign. Jjﬁgﬂ‘éﬁﬁ?SItW@lf isediatian ﬁlelﬂtfgmssarvas qorvef)elhe aegee of crosshnklng

to varf/ kAt alfiedhe F3bIe0 OSSNl thidhioBl, ©92t! N9

hi's ect can suppresse S|gn cant
rel axati on of the oriented pol yner chains converges

The 5r%‘f‘@&fti‘3§ 51‘3{1% a@ﬁ‘é’sn}eh Rrﬁee%gé%uﬁﬁlt aj [pog?rﬁ'{w%él b)}c Werared

eri od tmevvltout oss
dlCthﬁﬂﬂef@r@r‘l’lg fa)diSCFaéf@tih@rit is1kom thdtithe QﬂentauomauwlategPSAs in

e YA R AR YT B o585y il v

relaxeg se¢ |¢%®t itsDprefesentiak divdionsds aa‘ebﬁt bberossliakiag refter ngattdge this
effect %hl ok Jﬁ@s&%ﬁd?i%ﬁ]ﬁ%a@ﬂgs?ﬁé’ %ﬁv?a &?61% glsénfegl po ymer chains

tiron rocesses esc

: convemeﬁéﬁwaftdsanrm@yd dhe origded) PSds o Heostbrri foga veoalohg geriod of

time Mtﬂo*t‘h@é F%géeh&'aﬁ ﬁ%c%gﬁ chabl e backing material is

pre era ‘the PSA being drawn at the
sanetlne as stretchlng In this case it is also
i bl t SAs, coat.ed conventio
In ad@fr?%fn té’o e%s?lgﬁ&ethe ri)érfa q%oﬁ Ey Aq'seﬁerm t ?eﬁ}qg ”r%s )ﬁ) the
measuremsiitoof, thehsinkbirdks indtrewitedSitn i (Sed ﬂ‘e@UU)I i€ Nikewike HuRsble for

cotrnfyhd o AR e RS L R P 0V s
adhesives for single-sidedly or doubl e-sidedly coated .
m 38 B oo bt o S B o4 She s ftowng
coatmgaxlartpdatsEeﬁEnnatdﬂemaﬁltbeba‘cﬂianmtﬁﬂait lefﬁreiﬁmblyo&ﬁpb?e@ W[th
in order to
the PSATRINGGRVIAL e Bri 157 = sSioBing "riadpesit e pessiintp use

acrylatet IPSAgtdmate‘des@nv{eﬂfWall#\)frdm Sdolution 30 friam) Wat®, . 19 fon@Npreferred
nsitive adh ifed on a

versuorb gl'f&%/{'neﬂ}lse@% IS m urn crosslinke vﬁtﬁl d\? rado ation.

The invention further provides for the use of such oriented pressure-sensitive adhesi\/es
for single-sidedly or double-sidediy coated PSA tapes.
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siliconized rel ease paper was applied to steel plates.
Dependi ng on direction and draw ng, |ongitudinal or
transverse speci mens were bonded to the steel plate.
The PSA strip was pressed onto the substrate tw ce
using a 2 kg wei ght. The adhesive tape was 15 then

i mredi ately peeled fromthe substrate at an angl e of
180 and at 30 mmi min. The steel plates were washed

0 wWith is anol . The
The&’esu \éqrﬁv\‘/gr'@%ﬁ %rq% qﬁﬁﬁ/ %E'?%P%%‘F'Qﬁed from
three measurements nmeasurenents were conducted
! rature under controlled-climte
EmiHoiing %’éﬂéﬁ Measurement of the birefringence
(Tests) Version 1 Two crossed polaroid filters were
in the sanpl e beam of a UWvi kon 910
@%p%ophotoneter Oriented acryl ates were fixed
The kfellom@ teshomsthbdie $avd heepaéhplogad i offer thh&vaflizte W& q'echnrcai

m? e ned fromprelimnary experinents
_.adhe% % %?qgﬁe]ﬁgésgge 5 es. The sanple thus prepared

vvas pI aced in the neasuring beam of th]e ot at
o th its direction of orientation
_1_§g__3;%ﬂ8ts r&%lﬂtt%snﬁ%*@"ase by 45 fromthe optical axes of
A striph @0 o wids, af ain diofyldté ﬁf@su@%n&ir%ﬁ@ﬁéﬁeﬁﬁatéﬂ oﬁ’\@?olyester or
a time-reso

sicoh D&, (BRs% Hebor AT 2REIES L9 S1PSD alee PaPRTHS @3 cdiraeion and

measur e
drawihgt @rngltumnal loe tlahsvetsd HigRiaend WeROGSHIEARS habtba dréteRThe PSA

0 T= 2 xR, ich
strip W 4R ot ' SR8 twicR 5Ty B g Wi e e 9ps was
then i Tnmeﬂrafellyopeeléﬂ fromtthe suisdtitsl at h® @n@e&fﬁgodhﬁwa{ 80 b min. The
is the

steel lp%rt e Sgrvasﬁﬁél gwr Yvﬁlilrg{:%pg;e ﬁP%QF%Fe‘é”th pepropﬁr@ol The results were
reportad iefiN/cmgmdoseréavertged frahehirdd MméasurbMeMist Aj mehz%rements were

condte B ok ormeerani Bhact il eimes Soraicon. 2

Measurement of the birefringence (Test B)

Version 1

Two crossed polaroid filters were placed in the sample beam of a Uvikon 910
spectrophotometer. Oriented acrylates were ﬁﬁ(ed bet\geepttv&g}_«_eil‘jdes.‘.-The path length of
the oriented sample was determined from preliminary experiments by means of thickness
gauges. The sample thus prepared was placed in the measuring beam of the
spectrophotometer with its direction of orientation deviating in each case by 45° from the M
optical axes of the two polaroid filters. The transmission, T, was then monitored-over time
by means of a time-resolved measurement. The transmission data were then used to
determine the birefringence in accordance with the following relationship:

T=sin?(xx R},

in which R is the retardation and T is the transmission, defined as T = /,/,.

| ~ With the retardation R according to the following equation
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The birefringence was neasured with an experi nental
setup such as is described analogously in the
Encycl opedi a of Pol yner Science, John Wley & Sons,
vol . 10, p. 505, 1987 as a circular polariscope. The
light emtted by a diode-punped solid-state | aser of
wavel ength X = 532 nmwas first of all linearly
in whigiodl &rthe eamble thickrsar thisatliiroatelyi froddesa fodt thehbirefdigence An:
circularly polarized using a 214 plate with % = 532
i m .Thes | aser beam thus polarized was then passed
A"'“Eﬁ?ﬁﬂaﬁﬁihe oriented acryl ate conposition. Since
acrylate conpositions are highly transparent, the

“with: | aser beamis able to pass through the conposition

~virtually wunhindered. Were the polymer nol ecul es of
| = intensy acryl ate conposition are oriented, this results
T = trdnBmfssfop@nge in the polarizability of the acryl ate
conposi tion dependi ng on 20 observati on angle
A = wayplengthr i ngence). As a result of this effect, the E

An = b}f&%? Snf the circularly polarized |aser beam
d goes a rotation about the axis of progression of

R =retahdatioaser beam After departing the sanple, the |aser
beam t hus mani pul at ed was passed through a second 214
plate wwth 2, = 532 nm whose optical axis deviates by

VersioB@ fromthe optical axis of the fi rst R4 plate. This

f I d d fil
he olih5nsl el bR, MR SSRRBRLPELER! LR, b b lpsgyoec
analog@0sly rmmmtmyclmed]mef Polymer Pcibacd, Jahn Wllefr 8 $@f& vol. 10, p 505,
1067 54 Bl b P i S e BSSAE F0 ler o

wavelefigthcx =830 nmmdas fivetr i alinindarlyDpdlenasdnst & @alaﬁﬁattdhem@e land then

fraction EI%T H’heé:ﬁ)’ 30 After careful dry ﬂ the
circulad PRJRARSiySint ARG NEAvp a4 il BelRsea bR hes Rolpaschvas
then péﬁ%@@ thr@ﬁgrﬁ’ﬂ{é’@r‘iéﬁé&E&}y@&nwﬁﬁ&lt(oﬂyﬁﬁ*&e%%ate-@&ﬁmﬁgkions are

ex was determned fromthe difference in the
highly é’éﬁfoqaée%lt'lﬂwf%seb@%%ﬁaﬁa’eaﬁ Bassethreughy then compesition virtually

unhindbRdUdRre the PoanRsl @oReLIeS fof Hteacrglﬁfe' mﬁmﬁ-raﬁébne%d this

Strips with a width of at |east 30 mmand a | c%
results oip En‘?ﬂﬁ@% iputhep aelarizability oftthe acnyatsi pmapsitien ﬁe@ﬁmg on

observétﬂfh Mé'fﬁiu%fnr@bn&%ahw 128ts opﬂ‘hls'sé]‘fﬁ 'Re Bvedkdr &%hé\’%fr&;larly

lam nated to one ‘another, in order to gi ve conpar abl e

| polarizgd;{aser PaaMKyKlesgaes Fiatation ebavinthepaxs @Earqgﬁe%smrbofsthﬁagaser

beam. Aﬁér ddpRRingUhe "sQn‘nEléN'tﬁH Bs&f bR HuS i ﬁ%s%s@é’&mmugh

was over st uc paper strip

a second. Mflspl@ﬁm withh =t 333 n@p@@%@ptmai@aqod@b@te@@yms fombihe opfical

axis of %ﬁé 'ﬁ?s'? %@'  pjalk ¥ rﬁ-Lé: Y f IIo " glcijtbg@g&?otn#ﬁolﬁnﬂpgaﬂ glter whose

was noni ver unt
plane of lmotalﬂeatltmhwam l{l@gese)fotaﬂed kya$qs| feoro d)hdtd)f ltiee ficst rpd!ariﬁ.mn filter.
itial th reduced by the fi val u
Finally, ¢ sty ©F el ipb S wiS rhdioures] g, A HofostRgar, A5 an wes

. determmlaﬂ iab kibe@ibediundpevercion. 1.

Atfter careful drying, the solvent-free adhesive samples were welded into a pouch made
of polyethylene nonwoven (Tyvek web). The gel index was determined from the
difference in the sample weights before and after extraction with toluene.
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10 For neasuring the orientation after a |onger tine,
the coated and oriented pressure sensitive adhesives
were stored in the formof swatches for a prol onged
period and then analysed. 15 Cel _ _
pernmeati on_chromat ographyGPC_( Test _E) The average

mol ecul ar melght M and the pol ydispersity PD wer e

Stn% %ﬁ or oaceﬁi ! F&SOM g%rldr @ﬁ%’?ﬂ o goréglé’yegg op paratipleto the

coafingedictictiomoithe dhotmeit. RESoat®Bghts2of B0 ghd® S%trléﬂvgreQarﬂmakd to one
t he colums 20

enolf W 0 St e, 5 e
waygyas them xU30G width ditexasthnP0 mim aad sEsdchasndatas e rdudd \lvsth paper

h |0 e asurenent was nade
st S 2Dl el B eshreisiinen 15 SPOHRG vk BrB Suspended
vertmfhllﬂy que@}a\ﬂmpmilﬁe an@lﬂffeed}adgjsm lehgit sy mghifﬂ_lr_éhd 8Yer time until no

e, so X es. . used. e
furtr%?%ﬁﬁi%%za e sl Soyls By fg]ﬁ'?é u'[rt’e it Eppthrrefivcag by the final
valummalsdlh@ rebored; relativeaindhe inithpl‘eﬁ@t&ﬂ@é theWhtiRkisdek, in percent

I sopropanol fraction increasing from Exanple [
Exanple 4. Exanple 1_ 30 A 10 L reactor convent| onal
For measvrirgi thel opaitativer aftat aGdslﬁgeN&ﬁné? htae gRedtedl bRd Q)Qieﬁteef pressure

| at e
sensﬂﬁ%yédbé?néeasg\h%reas} g "gﬂffdc an 8 ﬁg%{w g&{;glaggg;j g@ﬁogleand then
analyged. 666 g of acetone/lsopropanol (98/2). After

nitrogen gas had been passed through for 45 m nutes
with stirring, the reactor was heated to 58C and 0.6

Gelge rmbamqm¢manetogdpmygmﬂg{s_@_§¢ (AIBN) in solution in

f dd 5 I h
o Sl B A0 e B O s b oo
permeation @drmnatogari??onﬁtaetdemt abed W ¢HFeéAEfdlsﬁémmgt0 1% b%/) volume
er _a reacti.on m nut es,
inuQrBARTEAM VoS Fhod WA, BvE 3761 Qb GoskmD Ugediwas PSS-

SDVaﬁert daRAWS Sainhed x & tr. $e;ia$§t€‘dnl Wis chieddut URing the columns
from DuPont in

Pos B 15107 4 51 1oy 3 4B Reaphdnndchd m PR gy The sample

concemtetivh wastd grt; tied i@ rate N0 BPpdt- rdinGteOMeXadamaat Wwhs Ha@i@‘agatnst
BMM ardn solution 5 in 400 g of acetone/i sopropanol
% *After 1:45 h, 400 g of acetonellsopropanol

(98/2) were added. After 2 h, 1.2 g of
Pre 5_( @'n' E‘éﬁ)l sobuééronl trile (Al BN) in selWtfon in 20 g of
. ded. After 5, 6, and 7 h, in each case
The gregamtionlipcycdsebeebcribed below differ essentially in the solvent mixtures
used. The polymerization was carried out in particular in a mixture of acetone and
isopropanol, with an isopropanol fraction increasing from Example 1 to Example 4.

A 10 L reactor conventional for radical polymerizations was charged with 60 g of acrylic
acid, 1800 g of 2-ethylhexyl acrylate, 20g of maleic anhydride, 120g of N-
isopropylacrylamide and 666 g of acetonefisopropanol (98/2). After nitrogen gas had
been passed through for 45 minutes with stirring, the reactor was heated to 58°C and
0.6 g of 2,2-azoisobutyronitrile (AIBN) in solution in 20 g of acetone was added. The
external heating bath was then heated to 70°C and the reaction was carried out
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di oxyper car bonate (Perkadox 16(r) from Akzo Nobel) in
solution in each case in 20 g of acetone were added.
After a reaction tinme of 7 h, the m xture was dil uted
with 600 g of 10 acetone/isopropanol (98/2). After a
reaction tinme of 24 h, the reaction was term nated by
cooling to roomtenperature. After cooling, 10 g of
constanty pt hizydxtdrhaempéahee (Areadeacton tiMeXof 45 mirntesRAlig of Vazo

® nd di 1
52° gt ISABP0 I SRR AP POROhS e St T Seeffion iMged 70
minutegarfiaReMd th 6P Vﬁz@f529¢fo)ﬁh IDEJPoaﬂ indscld®R0ing1®§ of acetone was
2- et h&/l hexyl acryl ate mal ei ¢ _aphydride, 120

added and\g qr@dﬁp@twﬁm Wt%4®66 \pzg 52 from DuPont in solgtlon
in 400 %C&té%@%nbﬁéayr&déﬁepﬁaiﬁ 7Af@r 1:4% hedodg bf Q&&&w@%prheého[ (9812)

Bbeen passe roug m nutes wth stirring

were adkiggt dyteqash.hbatedf 22 @g@SMyrooztrge dA@N) in soiutlon m 20g of

aceton® werdZQHERPURKEOCTY, L B | ghd( A IBN)in | Bail ddkk 0 "bfzglcgclé?lﬁexyl
acetone was added. 'The 20 ext'ernal heating bath was
dioxypetsarbonatgt @gritaslor J8° dieth Alizo Neheld i soliilien Fegacheepsgun 20 g- of
t
aceton Ut LY. ﬂftter eﬂe}gﬁ&ﬂ ﬁ’ﬁggjsf 7“8'@@ rrﬂhpfe{s)wgsa‘ﬁﬁ@é? Qslth 600 09 of

reaction ti
aceton(wepnepanal @@mmﬁm g4 reamtborgtlrne cheétothe magtlcmddwtermmatﬁd by

o) O Bl M0 BN it St pnegour

ITX® framsRalad svede adaed alfctmnmetebahﬂsphredtl me of 85 m nut es
0.4 g of Vazo 52(r) from DuPont in solution 25 in 400
g of acetone/isopropanol (97/3). After 1:45 h, 400 g

Exampdn‘Zacetonellsopropanol (97/3) vvere added. After 2 h,

A 10 Li rﬁarétg g rbvfeh? o] aZfo? r{ég métﬁlolygnaed ezg IOIEf as %@Qrg%@ mitﬁlcﬁét?d ﬁpacrylic
acid, il8ﬂ(keag: hofc @sethyhexybf adtyletec | 2hgx pf mdlem()qn\hyd:webom 9’ of N-

e BSEARS A s ST ER BR1o¥ b gy v

been pasesd tﬁro@thfortéﬂﬁenmmtesuwm slirsingli thetredctai tvhas 6@ateg tof583C and
oneli ropanol 7/ 3 Af t er C '
069 $Z4 5 aB AU AR ot Blpde SRR e o, The
externd] engating t bate . wa¥ tteen deatedntp, 700C garaf the reaction was carried out
i,sonr | 1 hi gxant edcur.e .1TX fr
constaty R B8 e KRN e, AT BTt aire o A5 285 82 Yot yazo
52% frolm DeR6hioih solutioant i10RAbf Acstoricadhs aabdemlmmrai m‘u@nﬂmwﬁ 70
. . charged with 60 g of acrylic acid, 1800
minuted, SRR SV S1abas o DUBp SeRIATIRS 8 aceispe gvas
added, ¥hd Nrtel 8 P84 kiRl o BThifGte’ N4 ?Qﬁ Vaz852°® from DuPont |n solution

acetonel/ I sopropano nltrogen

in 400 g@éacgag@f@@prq@aa@ga%jt\m oo 496 Gupt ﬁceé@nqgisomgpanqh §97/3)

t € [ 20g of
wers 545" A2, \E2G2H, b PERAREHRNE (AR 1 soutopin 20 o
acetone cwemnaadied. Aftesd5, Theand 7h, in each case 2g of dlcyclohexyl
dioxypercarbdnate (Perkadox 16® from Akzo Nobel) in solution in each case in 20 g of
acetone were added. After a reaction time of 6 h, the mixture was diluted with 600 g of

acetonefisopropanol (97/3). After a reaction time of 24 h, the reaction was terminated by
cooling to room temperature. After cooling, 10 g of isopropylthioxanthone (Speedcure

ITX® from Rahn) were added and completely dissolved.
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external heating bath was then heated to 70C and the
reaction was carried out constantly at this externa
tenperature. After a reaction time of 45 mnutes, 0.2
g of Vazo 52(r) fromDuPont in solution in 10 g of
acetone was added. After a reaction tinme of 70

m nutes, a further 0.2 g of Vazo 52(r) from DuPont in

A 184! ma@ctmn cbmwehﬂo:gpl o6r mdieammymaizaﬁ&s?ﬂ%@dha Mw.tﬁfdoeg ofacrylic
.re o) S of Vazo

ac'c[')u?’ ? Qn etB 78 3 i 7774 % 9%9 gfz ealei |3§Bb§g E%anb?o g of N-

1soqrg@f§g'y!amfdeeancﬂ 686 glonaQetﬁlﬁelﬁoﬁropﬁﬁdll (@Q)/E}‘t B(ﬁé?nhlfrbgcizr? gas had

bee& %%d tHrQu ola)d & gorﬂ ,&IPFE rw@‘u ggérgega Etrggcﬁgrl @gg rhggq%g%p H8°C and

0.6 gi oft 42 am&s@bdhymmitmd (\MBN!I) m0£b|@uomf inaZed Qﬂq{cb@ﬁ@ r@é%aﬁ%ed The

/ and each case 2
extegal B % S'beé} Brtgnia 2 Oleaneathsy repstion G AReiod out
con:Ngb@ at thiﬁ eXEzmab Italnpamturen Attec B réaden ltll‘he?& 94 lﬁlﬁul%%e@ ONfof Vazo

Atter .a aC|ont|rre of 5:30, 7, and
52° YR8 oRPAGEtn <ehiBh 8 1G24 Rl ves ke Afles & rpetprutie of 70
mingtesf a durtied e igsOMVRRABE! froRPDAPont i dofiltioR it qﬁ? bf’chtone was
time of 24 h, the reaction was term nated by cool I'ng

add?q) and after a é@ﬁgpgf@p@f 8afreigytes Ot § vl Vaz052 fodm DuPont in sofution
in 4@@@%@@&%8@@}5@%%%@5@? %%?%Nrﬁz g@%@ E%é%}lgyrgﬂi}(ni 4AIBN)

vi/er e added and conpl ete ssal ve
in sqlution,in 430 Q:Bﬁ@@?f@n%ﬁapropamol r(QBH5L werg atigett rifteata reastioBtime of

4h, ﬂﬁ&h&ﬁﬁe Wab 'améth %tﬂfzm@@’zéé#é ?r%‘ééfpa?&a%%g(%sgnﬁ%rq Soand 7h,

- et hyl heN}/ acrg ate
in eq,@ocq?e(ﬁg dicyelpl Q;qyyqjlgz;yppr@nﬁ)mmﬂ%brﬁﬁﬁaxmﬁ?ffrom Akzo Nobel) in

tro
o REEh e AP0 s S Al OSSR 4407 ans
8:30he #q avxtwgswaﬁadmé@ﬂ iroes@Ceasedwitid 460@ &liffacetonellsopropanol (95/5).
S t Wir e n .sol.utiqQn in
Ao ot oY L e ALy, J3Pviyef oo aaaind #gn room
tempeeatvied After Zodingn do ghaf |sq30pylmmx‘amm@l($pﬁﬂic@ﬂét ITX® from Rahn)

s hj rnal tenperature. After a
wereféggggggﬁ ?mﬁ%tél !:I%\soo utes, 0.2 g of Vazo 52(r) from
DuPont in solution in 10 g of acetone was added. After

Exar@légactlon tinme of 70 30 mnutes, a further 0.2 g of
""""" azo 52(r) fromDuPont in solution in 10 g of acetone

A 10Jareactyd de!nivenaambl ddrtradical papraéiiond Wﬁs @harged thﬁ%(ﬁ% of acrylic

Du n sol ut1on
acid, ?éace one/ | sggﬁé’ﬁin%?wnlfs 5’?9 let'é‘?lefyﬁ;“h! drjdey &)?09 of N-
isopropytacrdanmids ol ﬁﬁﬁgldbff Ebﬁ?rféﬂsagbo%hél (fthihNt Aﬁé}t h#frogén %as had
re .adde e e mxture was
been s SRS P o 5t Wt Flvigs: e Jeariarups posiemto 5°C and
0.6 g Afft 22" &OISGbutaIMItﬂlef(AIBNI) PRSHIURSR 20 gfd?fac@tA&k%CJvé’éW %&?!%d. The
rom Akzo

exten?aé} ﬁéq‘f?ﬁ¥ tgqr,;ﬁ?\&bsg @%ger K d%)é é6 the reaction was carried out

in so
constantly at this external temperature. After a reaction time of 45 minutes, 0.2 g of Vazo

- 52% from DuPont in solution in 10 g of acetone was added. After a reaction- time of 70

minutes, a further 0.2 g of Vazo 52® from DuPont in solution in 10 g of acetone was
added, and _after a reaction time of 85 minutes 0.4-g of Vazo 52° from DuPont in solution
in 400 g of acetonefisopropanol (93/7). After 2 h, 1.2 g of 2,2'-azoisobutyronitrile (AIBN)
in solution in 20 g of acetone were added. After 2:10 h, the mixture was diluted with
400 g of acetonefisopropanol (93/7). After 5, 6, and 7 h, in each case 2 g of dicyclohexyi
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acetone were added. In addition after a reaction tine

of 5, 7, and 8:30 h, the mxture was diluted in each

case with a further 400 g of acetone/i sopropanol

(93/ 7). After a reaction time of 24 h, the reaction

was term nated by cooling to roomtenperature. After

cooling, 5 10 g of isopropylthioxanthone (Speedcure
dioxypdrkgrbpnate dRefRation) 16 frematkiedNaived) incsvhltien éh yach case in 20 g of

IS Hie e of,di n
acetel 34 488k, SURIIDA 1P 8 PRAB TR oo gy e g was
diluteddr each dasg wug'l g dilntheet4004 ofcanettmefi§optébanol CQSJ\HSA&e:pia ireaktion

ated to 100 The, hot

time%ﬁr{ﬁe a%ﬁ&i%%% 2%91&&%‘% Bg é;ﬁl&lpéo room (t-;eraP%ratuf?.| ﬁer cooling,
10 g cfoiabpropylthtoxanthorad (SpEema:Ere T6RCirofoRENT) Ovdre akidpt a0 cdpletely
di ?O mmn onto a siliconized rel ease paper from
'Ssoﬁﬁﬁfenberg. The die gap width was 200 pm After the

coating operation, the amount of pressure-sensitive
c tadheslve on the reI ease paper was 50 g/ nR. Coating was
088G v jed 15 out with application of a pressure of 6 bar

The polyniene prephiteddiceordingaibdie abbad Cﬁ:ﬁdﬁnﬁ?é@hﬁl@ freddSfomapelsdivent in
osslin

esse t he g
a vacH TRl YTt B 1O JFacatb ipR o ggproducts slowiy
heated td ¢ 009Cs The aiotrelDPBAaECIhah Eosted UsY SR Akitafis. elfhe coating

ossl i nkij wa arried out _usin
tempeRtaL ek 160" ERatng Bk Plet BE 28 RV ento SiEopSd Seishsaspaper
from lauf@thetyThe emsgupewuaemaa:j 00 m%men:}the aaatir@t@é‘aattoh @ amount
e Wwas

of preeyEReT I AT RSNoRE e dqgas FAPEh s AP SiPa senting vay paried

out with gittichionVeray pleBsurb\ofiey iz db afid ABIARS B ordBEtHABIMS h@RRIt PSA
S |rr wiifh a variable nunber of passes. The

| at
could prﬁ% %‘@gqp?ﬂgarly with the nunber of passes. The
- 25 WV doses were determ ned using the Power-Puck(r)

C from El tosch. For exanple, for 2 passes a UV dose of

____é;i(g]gross X893/ cn was neasured, for 4 passes 1.6 J/cn2, for 8

wv cr@%iﬁﬁﬁg v&slcaiﬁédTBut URResk Aesdibaosthenvish, &t Jo6fMPtem erature 15
Iecul ar wejghts o

rst ﬁ%‘ all the |
m'“”*eéé%tfj"lr&f’%“ FEFSIRIERE g Gari eebeurisingca UM ¢ sﬁﬁﬁm% from
Eltosch. Tlﬁe &IVOMmfpf@‘édfv?éb ﬁahecﬁ@h)ﬁfééduiélhe%uw Mardh Wtﬁrﬁmntensny of
EE" mxture E i nyesti gated by neans of
120 "8 e TRes Q A, Acaisiahe Was PﬁW@%t"“EW“h ful
radiatidMeln dréstiol iarg e svrrﬁaaiaﬁ@d dose Ttﬁb'FfSAl;ap%Sva@h}aﬂ;aked with a
Mol ecul ar wei %hts of the pol ypers “ Fest
variable number of passes. The UV dose rises linearly W|th the number of passes. The
UV doses were determined using the Power-Puck® from Eltosch. For example, for 2
passes a UV dose of 0.8 Jlcm® was measured, for 4 passes 1.6 J/cm?, for 8 passes

3.1 Jiem?, and for 10 passes 3.8 Jicm>2

Results _
_First of all the molecular weights of the acrylate PSAs polymerized in accordance with

Examples 1 to 4 by free radical polymerization in different solvent mixtures were
investigated by means of gel permeation chromatography in accordance with Test E. The

results are summarized in Table 1.
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M fg/moll MW [g/nmol|l Exanple 1112 580 978010 Exanpl e
298 283_825310 Exanpl e 375 058626 060 Exanple 464
245559 412 After the polynerization, the acryl ate PSAs
of Exanples 1-4 were - as described in the section
“Coating' - freed fromthe solvent and processed from
the nelt. Coating was 5 carried out through a nelt die
Tahig 1:1406:ulanwaights ottheaolynpapey TebiEh was | eft at - room

. - Al l t-hha adhacl
remperatu . e —atmes o
hot nel t - p'@&@‘?gﬁl einter rrﬁﬁ‘b‘“g"'l‘gf%erat ure stlability

Exaamie fl ow VikxsEsi ty. After 1fgmgigagt es, UV crosglinking

h—di-ff-erient doses lLn orddr to

A PR 0= BP-VRT 5 ””.flu||
Exaﬁ@?ee ;; Inleustl{an%ﬁani sotropic prat?ﬁéaﬂpi es (orientatfi on),

Exafriples3 of @15 08¢he shri nkback{gog gghhe free fitmwas

npaciir o Nn_accardance w t h Tth D T() det er m ne the .
T LEAYA % v

E"aB’é’Ee})‘Ee of | 0?4 ossl i nki ng, [P®8141€ was conduct eéd, and

hence the gel fraction was determned. ~The get
acti,on indicates the percentage anmount of the

Afeg SRS AR B s ertviath £ et foemples 1-4umerar-i asedescribed in the
sectibabiOdating’ Tofedert FomNABDRIIvedt oY éﬁ%é;@n%?ﬁ}g{}as%eg% 62?5%9 was

i in 9 Test Dlest
Cafffﬁagg%‘@gﬁgé@%'g%%gég’sr@°§<@?ﬁﬂ @ relegse gaperiwigcid 385 Jeft at room

tempstatofe. BB Dadhesives were hotmelt-processable in terms of temperature stability
and flow viscosity. After 15 minutes, UV crosslinking was carried out with different doses.
In order to determine the anisotropic propetties (orientation), first of all the shrinkback in
the free film was measured in accordance with Test D. To determine the degree of
crosslinking, Test C was conducted, and hence the gel fraction was determined. The gel
fraction indicates the percentage amount of the crosslinked polymer. The results are
summarized in Table 2.

Table 2:
Number of UV Shrinkback in % by | Gelindexin % by
passes TestD Test C
Example 1 2 57 32
3 S0 o | o 50
4 44 60
5 37 64
6 33 68
8 27 73
Example 2 2 52 29
3 44 48
4 38 52
5 33 64
6 30 70
8 26 75
Example 3 2 41 15
| 3 34 25
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properties, the bond strengths were measured in
Table 2dadicates (it wildrge hemberof oHeAtsdaBSAd &@bfﬁ ebbeddas) the inventive
&

:
T . 15 Tapl 3: N f UV BS Cr by . Gel
proceqa 8 eBet ! CHieaialer S ey el B § M possibiet pispare

polyacrylates having a shrinkback of §% or having a shrinkback of 57%. Moreover,
Examples 1 to 4 demonstrate that by means of the UV dose applied it is possible to
control the shrinkback and hence also the orientation. From the figures it can be inferred
that the shrinkback decreases when the UV dose is raised, and at the same time there is
an increase in the gel index. This in turn influences the technical adhesive properiies, so
that by means of the UV dose applied it is possible to control not only the technical

MMMWpmmM%bmmwmeawmdommﬂmt

In order fo confirm the influence of degree of crosslinking on the technical adhesive
properties, the bond strengths were measured in accordance with Test A. The results are
listed in Table 3.

Table 3: s
Number of UV BS [N/om] by Gel index [%)] by
passes TestA Test C
Example 1 9 4.2 39
3 3.9 50
4 3.7 60
5 3.5 64
‘ 8 3.2 | 73
Example 2 2 4.3 29
3 3.8 48
5 3.5 64
8 3.3 75
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43. 760 53.564 83.273 Exanpl e 224.329 33.848 5as64
83.375 27 Exanple 324.215 33.925 43.638 63. 356 83. 260
Exanpl e 424. 110 33.523 43. 437 53.249 BS =

i nstant aneous bond strength on steel For use as an
oriented PSA, the retention of the orientation is
essential. For a nunber of exanples, therefore, the

was measujed I n gccordance wtih [T€ST.D
f%?‘%’ Enng 5 oloragg. or—oRd—reRth- 2%+ oom 1_5 :
tenperature. {The fidures arg set olgin Table 4. Table
4: Nunber of | UV Shrizpkback [% by %El nkback [ % bga
assesTest Drest—bafter—30days—bxarple—125#/55-35048
44441 53737 63330 6 3.3 .56
8 3.2 60
Example 4 ' 2 4.1 10
3 3.5 23
4 3.4 - 37
5 3.2 49

BS = instantaneous bond strength on steel

For use as an oriented PSA, the retention of the orientation is essential. For a number of
examples, therefore, the shrinkback was measured in accordance with Test D following
storage for one month at room temperature. The figures are set out in Table 4.

Table 4:
Number of UV Shrinkback [%] by Shrinkback [%] by
passes Test D Test D after 30 days

Example 1 2 57 55
' 3 50 48
4 44 | Y

5 37 37

6 < I I

8 rraii 25

Example 2 2 52 50
3 44 40

4 38 _ 36

5 33 32

B 30 28

8 26 24

Example 3 2 41 40
3 34 32

4 30 27

5 21 19

6 19 15
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82725 Exanpl e 225250 34440 43836 53332 63028 82624
Exanpl e 324140 33432 43027 52119 61915 81512 Exanpl e
422624 32520 4108 554 From Table 4 it can be inferred
that in sonme cases the shrinkback does go down, but

that the percentage changes are very small. Al of
the exanpl es depicted still have a shrinkback even
after stordge for é%o days exhi b|1t very lfttle. 12

retaxattontit arry; and 5—eontthate—to POSIS€ss

Examglet4 opi ¢ _proper2ies. The orierdéation within t?¢

acryl ate PHAs was :gleterm ned, norgover , bly quantﬁyl ng

the biref rimgence, —The Tgfractive Tndex m of & nmedium
is given by the ratio of tlhe spee® of lijght in &
vacuum -cof to thesspeed af lightgin the medi um ign
guestTomn, (M="T0/T), N being 10 a function of tnhe

wavel ength of the respective light. As a measure of

From Tale bitican batinferedihat heomer eases the- sheinidack vlees ap dewp ebut that
the per& tage Eﬁé’t‘?‘ge@f Jﬁeh?er;g &hare F%f"iﬁe t@%»@eml%ﬁded still have a

racti ve asure direction
shrlnkt(agkr%te@hafﬁﬁj ﬁtpra@ét foor30 ﬂﬁ!’,ﬂm %'Wl vesy tlitlsn redyationnif@ny, and

ontm@r}gggggesg nfs@%b,g?R JeafiRe measured in a direction
: per

ndi cular to e preferential direction
(cross direction, CD), ncD. In other words, = nMD

o g | 8/ 4305, 0 5 B S ekisn hon o
birefri lng&“@nﬂeﬁ‘?lf@ﬁa@wet"ﬂ@prpi/ ganediwyi i giverty tha retip abthef sneed of
lightin %r\%churﬁ,t &,Ejtd e speed of light in the medium in question, ¢ {(n = cy/c), n being
a function of the wavelength of the respective light. As a measure of the orientation of the
pressure-sensitive adhesive, use is made of the difference An between the refractive
index measured in a preferential direction {stretching direction, machine direction MD),
nup, and the refractive index measured in a direction perpendicular to the preferential
direction (cross-direction, CD), ncp. In other words, An=nyp-nep; this figure is
obtainable through the measurements described in Test B.

All examples showed orientation of the polymer chains. The An values found are listed in

Table 5.

NS b
Table 5

Number of UV Shrinkback in [%] by An values

passes TestD Test B
Example 1 2 57 1.8 -10™
3 50 8.6-10°
Example 2 4 38 6.6 10°
5 33 2.6-10°
Example 3 5 21 - 9.5-10°
6 19 8.7-10°
Example. 4 4 10 51-10°
5 5 2.6-10°
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Table 5. Table 5 Nunmber of UV Shrinkback in [% by An

val ues passesTest DTest B Exanple 12571.8.10-4 3508. 6-

10-5 Exanpl e 24386.6- 10-5 5332.6- 10-5 Exanpl e

35219. 5- 10"5 6198.7- 10-6 Exanple 44105.1 10-6

552.6- 10-6 20 29 Orientation within the acrylic PSAs

was therefore found for the sanples neasured, by the
Orieptatinm withimthe glortic PEAS iweg ahereford fkind Gori thé 8arI68 Wlastiaq, by the

sible to realize new
meé&x@%&é%@g?t%ﬁgﬁ?&% adhesive 5 tape products whi ch

nake use of this described effect. Wen adheS|vetbon?s
nesse int engi ne conpartnen
il o0 (8 o L P S i el e s o eamstauachesive

tap@ asdycte avhichhingke use of thistdescticar &Rt alVBE Q%élsﬂ/etb?ﬁntd? are made
n con

on c%fé’ l]\e%&}s'é?% fh%peer]%ocg)pma?tg@pg Ft)lgé t@‘%ﬁ{ﬁlﬁ%g?%ﬁergﬂces which occur

a customar

are m $Q§m eases agheligh.dt isithérefoos pref@tedR lih%aéd Ste F*B’A fafbﬁsé F% such

1
T T AR WL
adhegivawill @nntra'dt endweating, dgdise stirkbéck eaffled Bnd 8624bON 4n@ so will
fornt geﬁr b&iY mn@nteuraiéer f ch£ ﬁ‘gﬁ% %Egpw%@%gg‘pgt qfivantages are

ages ei ng,
retaiged i felatipn tmthe drintpel natuipEBbet éﬁh\ébtﬂé@\&hes%‘%v'aﬂﬁpgé’ ngg, for

oxa 8 M M, B LTl S 2 v

ageing stahiitys. By appl y| ng a pressure-sensitive adhesive
tape to a convex surface, with subsequent heating,

the PSA tape contracts and so confornms to the
The sbrinithack effett mbg also be utilized in the case of adhesive bonds on convex

surfaces. By applying a pressure-sensitive adhesive tape to a convex surface, with
subsequent heating, the PSA tape confracts and so conforms to the convexity of the
substrate. In this way, adhesive bonding is greatly facilitated and the number of air
inclusions between substrate and tape is greatly reduced. The PSA is able to exert its
optimum effect. This characteristic can be assisted further by an oriented carrier material.
Following application, under heating, both the carrier material and the oriented PSA
shrink, so that the bonds on the convexity are compiletely stress-free.

aer o AT
The pressure-sensitive adhesives of the invention likewise offer a wide range for
applications which utilize advantages of the low stretch in the longitudinal direction and

the possibility of shrinkback in an advantageous way.

The property of the pre-stretch of the pressure-sensitive adhesives can also be utilized to
outstanding effect. A further exemplary field of use for such highly oriented acrylate PSAs
is that of strippable double-sided adhesive bonds. Unlike conventional strippable
products, the oriented PSA is already pre-stretched to several 100%, so that in order to
remove the double-sided bond the acrylic PSA need only be stretched by a few percent
more in the stretching direction (MD). With particular preference, these products are
produced as acrylate hotmelts with a film thickness of several 100 pm. Straight acrylates
are used with particular preference. As compared with conventional systems (multilayer
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substrate. In this way, adhesive bonding is greatly

facilitated and the nunber of air inclusions between

substrate and tape is greatly reduced. The PSA is able

to exert its 20 optinmumeffect. This characteristic

can be assisted further by an oriented carrier

material. Follow ng application, under heating, both
systernbeStShadhesivasht hei @lentrnidatrpleteo siripatape tRAR4parsht; istdble S@vards

. that,.th [ I I
coond P BRI Sl BBV Y e caetely

invention |ikew se offer a wide range for 25
applications which utilize advantages of the | ow
stretch in the |longitudinal direction and the

possi bility of shrinkback in an advantageous way. The
property of the pre-stretch of the pressure-sensitive
adhesives can also be utilized.to outstanding effect.
A further exemplary field of use for such highly
oriented acrylate PSAs 30 is that of strippable
doubl e- si ded adhesi ve bonds. Unli ke conventi ona
strippable products, the oriented PSA is already
pre-stretched to several 100% so that in order to
renove t he doubl e-sided bond the acrylic PSA need only
be stretched by a few percent nore in the stretching
direction (MD). Wth particular preference, these
‘products are produced as acrylate hotnelts with a
filmthickness of several 100 pm Straight acrylates
35 are used with particular preference. As conpared

wi th conventional systens (multilayer 30 systems, SIS
adhesives), the oriented acrylate strips are
transparent, stable towards ageing, and inexpensive
to manufacture. 31 Cains | 1. Permanently oriented
pressure-sensitive adhesive conprising an

acryl ate-based UV-crosslinked polynmer which 1.) is
synthesized in a mass fraction of at |least 50% 5 from
at | east one acrylic nonomer according to the genera
formula (1) (1) in which R is hydrogen (H) or a

met hyl group (CH3) and R2 i's hydrogen (H).or a
branched or unbranched, saturated C, to C30

hydr ocar bon radi cal, which may optionally be .
substituted by a functional group, and 2.) is conposed
ina mass 10 fraction of fromO0.05%to 1% of. a
UV-crosslinked photoinitiator , the pressure-
sensitive adhesive, in the formof a filmapplied as a
nmelt (hotnelt) , having a :
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the radical R2 of the at le

preferential direction which is characterized in the
free filmby a shrinkback of at Ileast 3% relative to
an original stretching of the filmin the preferenti al
direction. 15 2. Pressure-sensitive adhesive according
to Caim1, characterized by a refractive index
nmeasured in a preferential direction, nMD, which is
greater than a refractive Claffigx neasured in a .
direction perpendicular to the preferential direction,
nCD, the difference An = nnD - nCD being at |east

. 1PeO&nenly GienfIkpRYEEesRASiivd \é@h@éﬂ@%?ﬁggéﬁ%l‘%@g%ﬁglﬁ‘t&based

' characterjized by an avera
o beifked oliRl BB . BisyRtheSised i meas fraghm o least 50%
gfremlat ekt GeesmylcamaRRdrickSramgNe o endrd A 0 any
one of the preceding clains, characteri zeé I'n t'hat
t one acrylic nonomer

according to 25 the general fjormula (1) is chosen from

t he group of unbranched r an , sSaturated 4 to

Cl4 hydrocarbon radicals, fn pé}ticular 4 to O

hyqfyocar bon radicals. 5. lgessure-sensitive adhesive

according to any one of the preceding cl ains,

characterized in that the at |east one acrylic nononer

?%U@*‘iﬂ‘iaﬁg'st kydregengéher @ mBhyf romp| Hk)land R, SEhpdibGeh (H) or 2
e . GRS 0 yl, acrylate, ~methyl = .

3%%“&&'%@?8, et hs%fdfg%ﬁy{jh{{‘g,gm-'kﬁa%{?r boge F%H"Ei't'-e}’%wh may

PPHRRY bex pybrstitided b dunctionatedrbags racaRg  is oRRREYY in 2 mass

Frelds cryl ate, , n-heptyl acrylate, n-octyl
SEEYYACT ot TR B BB S halSion! e lessure.
|sgm|rt|)we adiragivet dn the damy lof ac filrh aipplistnds e AN (hotmelt), having a

. . . hr. I somers of these, .
s, 300 N SNl My n gt o o
Ieast Bpirpieliva torast drigtnay Stedtehing sbibe tfijth iroe YretbRn A irection.

I sooctyl nethacrylate. 6. Pressure-sensitive adhesive

according to any one of the. preceding clains,
Cregpuictsansitivel ddhesivmciding to Miaintlge dharacWZddiBf S refractive
RHBS fetag&%g Yols 4grré}s,ubsttit ted 10 cyc| oal kyl grou ande .
Tnthat inopart PETEPUE fEegion. fyat WoiRk ingraplercthan moregractive
index preantred i la) direction |paeserdiduld T the pRIBIRAISIONRICEbA ., the

exyl nmetharyl ate, isobornyl acrylate,

cﬁ@%r%}é(?én)g/ﬁerﬁ%’i”ha'&q"gqeé{{ge&dﬂ%‘;ti'@ di et hyl adamant y!

acrylate. 7. Pressure-sensitive adhesiyve according to
~15+dharacterized in

_ gne of. . the precedi ng cl ai ns,
F,E}E%ﬁur?'ﬁgnsgg’feyPdal%é'vﬁoﬁ%?g‘i"”g dosClaimeki o6k, f charaecterizedsby an

averagbundlé@iar vasight of &e%crﬁé@ﬂob@noe? gf@ﬂ@%@g 200 %08 9imal.

Pressure-sensitive adhesive a I ng any
t he preceding cl ai s,
Pressure-sensitive adhesive according to any one of the preceding claims

characterized in that the radical R, of the at least one acrylic monomer according to

- the general formula (I} is chosen from the group of unbranched or branched,

saturated C, to Cy4 hydrocarbon radicals, in particular C4 to Cy hydrocarbon radicals.

Pressure-sensitive adhesive according to any one of the preceding claims,
characterized in that the at least one acrylic monomer according to the general

- formula (I) is selected from the group consisting of methyl acrylate, methyi
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characterized in that the at | east one nononer of the
formula (I) and/or the at | east 20 one conobnoner
carries a functional and/or group selected fromthe
group consisting of carboxyl, sul phonic acid,
phosphoni ¢ acid, hydroxyl, |actam | actone,
N-substituted am de, N-substituted am ne, carbamate,

mefieacyylatehi ethyl ab&mylaje, cy-arapyl attylate,orn-hatyl dactabelp. n-buty!

e nSitiv rding.to on
ey SRR TRl IR TRa Bl A, gy S et
ndoelyt netireerydatepnaweyl acssylsie| g dicfylaie) $ttaa'yg?@watmﬁnd béleenyl

S t - articular fr e
ayis S0naE B TS oo PSPttt sbBI viate, 2
etylNexii| ne¢riylatere Rhaioylydain methablytatet idoottyl aaorylbemathe, isooctyl
[ yrrolidone, N-vinyllactam dinethylam noethyl
mg&hacﬂ)(%t@

di met hyl am noet hyl 30 net hacryl at e,
di et hyl am noet hyl acr yI ate, diethyl am noet hyl

PREHIES A e OF RABIRE, L34 o, pdooano came,

clﬁrpgﬂednénﬂ én thia{ B Hoay brdded draaniyridast dsutastitlited or unsubstituted
It

oipn S R0 B8 Al Rertctiardfe el Ee Ao RERa i 4 farmute

(ab aelactee friorettie Igﬂoa[:hcainstshﬁg of cylcmskyl aeharPERN BIB6mySacrylate,

s el g iRk ey 4@3%&%%3?'

acrylate hydr oxypr opyl nethacrylate al lyl al coho
C itaconic 5 anh dride, itaconic.ac
PAlRY B SRR Eeyd BSOSy e S, S i
crﬂlﬁ@cft@ﬁzﬁi Ity thatrefhe acrylata@ belymér BUSyEREzBY lfrodt Bl leabione further
butoxﬁetQ%%{nethacrylate cyanoet hyl acryl ate,
a%vﬁﬁ%¥? W&yl ate, gl yceryl nethacryl ate,
6- hydr oxyhexyl nethacrylate vi nyl acetic acid,
tetrahydrofurfuryl acry (3- acryloyloxyproplonlc
E%%Y%/I ?C&OE@"Q:I tos gRwrPRe Rfi e Jreeesiing claims,

chafadlerizéddinahanine 4t (st Bne ﬁi&ﬂoﬂbﬂ&ﬁ i feiud (IPa@cﬂbldthe Hlieast
Pressure-sensitive adhesive according to an%/ one of
e

oneeMeneRIsE Faget pAvnationalandfos graim selestechrernbe oripponsisting

of | %@?ﬂox?nes@lﬁﬁ@ﬁ@ﬁﬁbd' S Pﬁ@dpﬁﬁﬁlﬁd ol Mhlydx@! owétam lactone,
consj s vin ers, vin ethers, vin _
N-gilpstifiied amlqlﬁuw-alé It'FiﬁF’ e, Qﬁ%@matfseew@mé@lkoxy, cyano,
et Yr Kaldd\gr ogﬁomatl c rings and vinyl copmpounds
cont ai ni ng eterocycles in a posit F O £Tom t he group
consi sting of vinyl acetate, vinylformmde ,
Pre\!ésnLlYé-Q%élﬁUen%dh&‘»lOé/ | aé(:'oPdﬁhg %h%ﬁytéfﬁ%‘ydf R PredRiing claims,

vinylidene chloride and acrylon
characterized in that the at least one comonomer is selected from the group of

the N-alkyl-substituted amides, in particular from the group consisting of
N,N-dimethylacrylamide, N,N-dimethylmethacrylamide, N-tert-butylacrylamide,
N-vinylpyrrolidone, N-vinyllactam, dimethylaminoethyl acrylate, dimethylaminoethyl

methacrylate, diethylaminoethyl acrylate, diethylaminoethyl methacrylate,

N-methylolacrylamide, N-methylolmethacrylamide, N-(butoxymethyl)meth-
acrylamide, N-(ethoxymethyl)acrylamide and N-isopropylacrylamide.
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20 12. Pressure-sensitive adhesive according to any
one of the preceding clains, characterized in that
the at | east one conononer is selected fromthe group
consi sting of aromatic vinyl compounds, in particular
having aromatic C, to C18 nuclei wth or w thout

het eroatons, especially, styrene end styrene

10. d@'pss{gﬁseestwe 4adheayé pad:doddilﬂg toNaMy YA irhebel Bred@ding. claims,

11.

12.

13.
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o § OTarbhbli®" $ingd 54 aﬁe&@g Ko &oﬁ (ﬁ l%mmg
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%‘6@ W&y or a methyl group (CH3) and R2 is

hydrogen (H) or a branched or unbranched, saturated
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t
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course of whi an orlentation comes
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dNinylgyridine, | N-ninglpgthadimids, t dneihplstyréneougm 4nlimethoxystyrene,

49ihyibEzB1R é’dl@ benzyl acrylate, benzyl methacrylate, phenyl acrylate, phenyl
methacrylate, t-butylphenyl acrylate, t-butylphenyl methacrylate, 4-biphenylyl
acrylate, 4-biphenylyl methacrylate, 2-naphthyl acrylate and 2-naphthyl
methacrylate. '

Pressure-sensitive adhesive according to any one of the préceding claims,
pharacterized in that the acrylate polymer is further synthesized from at least one
crosslinker which is selected in particular from the group consisting of difunctional
or polyfunctional acrylates and/or methacrylates, difunctional of polyfunctional
isocyanates and difunctional or polyfunctional epoxides.
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20 17. Process according to Caim15 or 16,
characterized in that after the coating operation the
filmis subjected to a drawi ng operation. 18. Process
according to any one of Clainms 15 to 17, characterized
in that prior to the 25 coating operation sol vent
residues fromthe polynerization are renoved at | east
partly, in particular in a concentrating extruder. 19.

14. ﬁgﬁ&‘i@@éemr ARGsifd e?d%ﬁrécﬁﬂlf et?];a).e\(rg I o}sthé\?\ﬂnﬂegﬁding claims,

15.

16.

17.

18.

19.

aracterized 1n that t ion t1ne
chiegederizasbingeat wsusi argl/eindther edditiverk aregatidechso #mm plessure-
sgﬁsiti\?éoam%bégpecﬁﬂg%%iﬂgrirﬂgﬁ%?s,q%g]fn)Egbﬁgerég%%gﬁggprp?tégtants,

aracteri zetd i'n axat |

~ fattyraqins; elasticizers Onurleniorss blowingoagenis; @ceeleratdrs mndier filkers.

3 mnutes, preferably not nore than 5 seconds. 5 21.
Process according to any one of Clainms 15 to 20,

Pedegsa fararepasingian orleatedoprdssyresenditivecadhesivatacoording to kay one

= e ' is controlled by the U

oggggéygﬁa?ﬁg%hﬁﬁéﬁgﬁgbgéh%gﬁature, t he nol ecul ar
(aeipglymenizing lak lgasl gnesacrylichieorsnzen acadridingao theogertera formula (1),
rel axation tinme between coating and crosslinking. 10

22. Process according to amy one of Clains 15 to 21,
characterized in that coolijpng is. carried out during
coating. 23. Process a ,kBZany one of Clains 15
to 22, characterized in fhat Yhe polynerization is
carrgyed out in the preseRge of a crosslinker which is
selected in 15 particular fromthe group consisting of

di functignal or polyfunctional acrylates and/or

neimHeiely Raisdydregen (Fe o amathyd group (BHshand Bniglhydrogen (H) or a

| SpRRRed @8 uribfshclbd Ussalifatic, ob C&oh%ﬁrb'ééﬁa&f?%ﬁcal which - is
epoxi des. 24. Process according to any one o al ns
150ptipnatly syhshifuied By 2 lungtional grawe. for 20 crossl i nki ng

(Bh h_@oaﬁfn?&ﬁé‘ %@gﬁ@ Bél'&rﬁ]ie}’?roﬁﬁdthg%éé?to%ﬂﬂ 4 fiES ifthdeourse of which
initiafor. 25. e of a pressure-sensitive adhesive
ac@bpPtemgtiancconss awut Brthepegsaudrersengitive adhesive, ang- si de

I clddinkimhI6S fiRPBESI : a single-sided or
(Cgoﬁbl e- si ged 6r elgsgu'reéﬁs émﬁ%@gmédhesi ve tape. 25 36
Process according to Claim 15, characterized in that coating takes place via a roll,

through a melt die or through an extrusion die.

Process according to Claim 15 or 16, characterized in that after the coating
operation the film is subjected to a drawing operation.

Process according to any one of Claims 15 to 17, characterized in that prior to the
coating operation solvent residues from the polymerization are removed at least
partly, in particular in a concentrating extruder.

Process according to any one of Claims 15 to 18, characterized in that the

relaxation time which elapses between_ coating and crosslinking is as small as
possible. ' '
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Process according to Claim 19, characterized in that the relaxation time amounts to
not more than 60 minutes, in particular not more than 3 minutes, preferably not

more than 5 seconds.

Process according to any one of Claims 15 to 20, characterlzed in that a degree of
orientation of the pressure-sensitive adhesive is controlied by the UV dose, by the
coating temperature, the molecular weight of the polymer, the draw ratic and/or the

relaxation time between coating and crosslinking.

Process according to any one of Claims 15 to 21, characterized in that coollng is

carried out during coating.

Process according to any one of Claims 15 to 22, characterized in that the
polymerization is carried out in the presence of a crosslinker which is selected in
particular from the group consisting of difunctional or polyfunctional acrylates
and/or methacrylates, difunctional or polyfunctional isocyanates and difunctional or

_polyfunctional epoxides.

Process according to any one of Claims 15 to 23, characterized in that for

crosslinking the pressure-sensitive adhesive comprises a UV initiator.
Use of a pressure-sensitive adhesive according to any one of Claims 1 {o 14 as a

one-side or both-sides adhesive layer for a single-sided-oridouble-sided pressure-
sensitive adhesive tape.
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