PMW PVDF FI LM W TH PARTI CULARLY H GH WEATHERI NG STABI LI TY AND H GH W
PROTECTI VE ACTION Field of the invention The invention relates to a
transparent single- or nmultilayer (multi-sublayer) plastics foil,
enconpassi ng polynmethyl (neth)acrylate (PMVA) and pol yvi nylidene fluoride
(PVDF), in each case in at |east one sublayer, or PVWWA and PVDF in a

m xture in at | east one sublayer. The novel foil has particularly high Uv
resi stance and has very high meatheriﬁg resi stance. The inventive foil is
used by way of exanple as surface-protection foil for polyvinyl chloride
(PVC) window profiles. The invention further relates to a process for the
production of PMVA/ PVDF foils with particularly high weathering resistance
and high UV-protective action. Prior art Polynethyl (nmeth)acrylate has very

hi gh weat hering resistance and is therefore parficul arl ui t for all
appl i cat| o2 NIMARPNANE FILMBVAAED RARG UL ARLN, HISH fof 1 s ar e
wel | established in the nmarket for use as surface-protection foils for

col oured pol yvi T i fpl g pized profile
must pass a re%ﬂmg@ﬁQ§mﬁﬁglwng%§& I hschaft, one of
the provisions of this t I f,0 ring resistance.

Al t hough the weat heri ng féh?ﬁﬁéﬁﬁzgﬁé}ﬁagﬁucts available in the
mar ket, for exanple marketed as Pl exiglas(r) colourless 99845 foil from 2
Rohm GrbH, is shown to neet current requirenents in long-termtests (an

exanpl e i e |.SO 4892-2 xenotest), it is capable of inprovenent.
Furt her n%g%iagf’ﬁgﬂ%'m‘ée'ﬂ 190ng demand for surface-protection foils whose

weat hering resi stance nmarkedly exceeds the current requirenents. The foils
currently obtainable in the market nostly use UV absorbers of benzotriazole

type for Theshedraivpeaelated b & adingpant Gl ematitimyer onuBicsubiayetPO nm) . These
WV absorbers are by way of exanple marketed with trade mark Tinuvin P

(2-(2' - Riastiexjoibengempassing PelyBeihybimetiaandpte\PMMAY agseci al ty Cheni cal s
Inc. It | : : Wolallr Impgsaof their
acti vi ty Py SIS EeAd RloAdietROH), B SaERRESe HTdCTeRst Snd SLoLGar or FMIGIAS
equi ppedahdd\DF timafmikiire e ablaastrand sublaget. Mine novel &l lawepatigulsidyr ocr acki ng
and then cr aﬁbl ng_. . . . . . .

high resistance and has very high weathering resistance. The inventive foil

is used by way of example as surface-protection foil for polyvinyl chloride (PVC)

window profiles. The invention further relates to a process for the production of

PMMA/PVDF foils with particularly high weathering resistance and high UV-

protective action.
Prior art

Polymethyl (meth)acrylate has very high weathering resistance and is therefore
particularly suitable for all applications in weathered outdoor sectors. For this
reason, PMMA foils are well established in the market for use as surface-

protection foils for coloured polyvinyl chloride (PVC) window profiles.

The finished profile must pass a requirements test set by the German RAL-
Gutegemeinschaft, one of the provisions of this test being a test for weathering
resistance. Although the weathering resistance of standard products available in

the market, for example marketed as Plexiglas® colourless 99845 foil from



However, these WV absorbers al so have advant ageous properties: they are
colour-neutral (low yellowness index), and have |low volatility (inportant
for the extrusion of the foils), and are inexpensive. JP 2005-97351

(M tsubi shi Rayon) describes a foil cgnposed of PMVA which has excepti onal
stability with respect to perfunmes and conpounds used in haircare and in
hair cosnetics. The effect is achieved by the use of a m xture conposed of
UV absorbers whose nelting point is not below 180 Celsius with a sterically
hi ndered am ne (HALS, hindered amine |ight stabilizer). Prine factors are
t he good ageing resistance of the foil when subject to thermal stress and
its high solvent resistance. This foil is conposed of a plurality of

subl ayer KR@fm @rmbdr srehovontt ineat cwrent réheirdiveatssoldreg-teramntelsts @int her a
benzotri azol e,or el riazi he. dyant a are described by the

appl i cat i(CAMRE hewgitﬁsi%'bt%%éﬁﬁa&’eﬁ@, ﬁé%?%‘?aiﬂ%é’f IMPOXEDGH- 338222
describes an acrylate foil with increased fluorescence duration. To this

end, a foil is used which has been nodified with a specific UV absorber and
anot her feittheoeg, tagrgdd riangwdernard fasisurface-patectee foilspdhdseed with 3 a

fluoresc I c e wn have |little resi.stance to UV
radi ati ogvgwrm%rs%gé'g@% ﬁ‘%ﬁ' keg%ﬁaﬁgéq?ssgtggé:%} e%'éﬁezgol{'rrqné%ﬁ:@e fcp azol es and
benzopheranestipbbimdiia i il"@ﬂﬁaﬂ«fet?ﬂi@l? LRRSOV R&EBrbdNe oPBBhidtviazEBf ect s have
been dis Iost on the intrinsjc stability of the PMVA or on non-fl uorescent

col ours. %F_Qﬁ% Prieystange Ap Unewchiatinaswayelanols Eomeiq0 (ad@hnmat Ahese sol vent
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resi stance to haze on exposure wat eér. The 1ncreased tensile strain
at br eak hydraxyt&moettlylpbepel)ménzotiedzmiayetyi GibaoBpédialty Ghemitdldiind. If isact ur e

even at very | endi radii _and/or high.deformation rates. To this end,
o speot 1 KEoVBHR BERE I b dibars utetap Aot Faam ol BT 2EH VD vds oc

t her nopl astibg of QU%@@snWH&‘W@@thghﬁ?aﬁeéié@rﬂﬁbtbee&L;ﬂBB@cﬂ HeteithJirge! ow or

equal to 65C and whose average nolecul ar weight 1s from 100 000 to 300 000.

Ci ba conpaggmpunait.cand dissisrfe hyl neiordsirackin® AndftheJvcegekindber s with HALS

conpound t,alL L i J ...Ohject, An _obj ect s.to create a foil
based- o otioeirTERe LoPabaRpRls S0 e Ao BB a R e B hey Bie to e
foi | quakblouesecatral (Iablyelldwihéss haek)) ahbehaverib@tvolilipalitipewbat fdrikent i on is
to inprove stability over a prolonged period (>10 years = long-term

st abi | i t §¥trusienef the fpilgh ane aetinemensiMee intrinsic stability of the foil
with respect to UV effects and weathering effects but also stability of
UV-protective action (discernible by way of exanple fromthe stability of
t he col odP 2006:@73F1 @litsaibiali Regye) dessriyezda filt dorhpesqar ot RRIMAevHicH | ). A
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haircare and in hair cosmetics. The effect is achieved by the use of a mixture
composed of UV absorbers whose melting point is not below 180° Celsius with
a sterically hindered amine (HALS, hindered amine light stabilizer). Prime
factors are the good ageing resistance of the foil when subject to thermal stress
and its high solvent resistance. This foil is composed of a plurality of sublayers
of different constitutions. The UV absorber can be either a benzotriazole or else
a triazine. No advantages are described by the application with respect to

weathering resistance.

JP-A 2004-338222 describes an acrylate foil with increased fluorescence
duration. To this end, a foil is used which has been modified with a specific UV

absorber and another foil is arranged above the foil and has been modified with



4 Another intention is that the individual conponents for the production
of the foil cause m nimum gas evol ution during processing in an extrusion
plant. The intention is to mnimse the cost of the additives used to

stabilize the foil, and also to mningse the cost of the entire foil. The
intention is to permt the mgration of one or nore conponents of the W
package to the surface of the foil. The intention is to maxim se the

wavel engt h spectrum covered (from 300 nm-400 nm. The intention is that
the foil be substantially free fromstress-whitening. The conponents used
are intended to permt cost-effective operation of an extrusion plant. The
foil is intended to have excell ent weathering resistance. The foil is

i nt ended atfaidneseent dyg. Klaokeschehdysd arerlewivat nlcaye fitbe resisiapbe todt\h r espect

to commerci.al.l vai | abl e ¢l eani conposi tions. he foil is intended to
have dirf ‘a“?'@{ﬁ‘a{ﬁi\%‘*’ﬁﬁ)&é? ﬁ]ag&a“t arg, %0%201% RAARMENdt obj ect
benzophenones or combinations of these absorbers. No positive effects have
been disclosed on the intrinsic stability of the PMMA or on non-fluorescent

colours.

EP 1022 311 A1 describes an acrylic foil which retains solvent resistance with
increased tensile strain at break and with improved resistance to haze on
exposure to hot water. The increased tensile strain at break is intended to
permit deformation of the foil without fracture even at very low bending radii
and/or high deformation rates. To this end, a specific formulation is used
including inter alia an acrylic-based thermoplastic component whose glass
transition temperature is below or equal to 65°C and whose average molecular
weight is from 100 000 to 300 000.

Ciba company publications recommend combination of UV absorbers with
HALS compounds for stabilization of PMMA.

Object

An object was to create a foil based on PMMA which is superior in terms of
weathering resistance to the foil qualities available hitherto in the market. A
particular intention is to improve stability over a prolonged period (>10 years =
long-term stability). Stability means not only the intrinsic stability of the foil with
respect to UV effects and weathering effects but also stability of UV-protective
action (discernible by way of example from the stability of the colour locus of a

colour layer covered with the protective foil).

o A further intention is that a UV package having maximum colour-

neutrality be used to stabilize the increased-stability foil.



Afoil wth all of the features of the independent product clai machieves
the objects discussed above, and al so achi eves other objects which,

al t hough not individually nmentioned, are readily derivable by the person
skilled in the art fromthe discussiod in the introduction. Preferred
enbodi nents of the inventive foil are provided by the clains dependent on
t he i ndependent product claim The independent process claimprotects a

process for the production of the inventive foil. Preferred nodifications
of the process are found in the dependent process clains. Finally, the use
clainms disclose preferred application sectors for the inventive foil. The

exi stence of a foil conposed of plastic and enconpassing a)
pol y( nmet h) acr yl aAmothadinpeitioni iahatdeaadividoal aenponents &tritbe piroduationl: 0. 01

to 1: 1 (wWw: aé}c% br)(LI E m xture congosed o{. UV stabilizers .and of WV
absorbers per m t&, % {PILCIHEEIAINIMYM 9238V Pte AHURA RKESEN% A her son
skilled in the ailspiPyiat.on of a transparent foil providing inproved

weat hering resi stance and I ncreased intrinsic stability, and al so noreover
havi ng a nunber THe intentloeris dolvaininzige the dostrng théadditives usedpo stabilizaeat her i ng

market -1 mpr ovalBTBhaTee e v KiHE e e o B Ertrertay ved i ntrinsi o
stability of gherdinkedns t&pREAK tROilratbh @ bhe B threaldRsoithtebf ect s.
| mproved stability of UV-protective action (discernible by way of exanple
from the stabil ithg Wbf pepkagsolodhe dusfegs cbtheafadlol our | ayer covered with the
protective f oi.l )The intention is to maximise the wavelength spectrum covered (from
300 nm - 400 nm).
e The intention is that the foil be substantially free from stress-
whitening.
e The components used are intended to permit cost-effective operation
of an extrusion plant.
e The foil is intended to have excellent weathering resistance.
e The foil is intended to have very good chemicals resistance, for
example with respect to commercially available cleaning
compositions.

e The foil is intended to have dirt-repellent properties, to ease cleaning.
Achievement of object

A foil with all of the features of the independent product claim achieves the
objects discussed above, and also achieves other objects which, although not
individually mentioned, are readily derivable by the person skilled in the art from
the discussion in the introduction. Preferred embodiments of the inventive foil
are provided by the claims dependent on the independent product claim. The
independent process claim protects a process for the production of the inventive
foil. Preferred modifications of the process are found in the dependent process

claims. Finally, the use claims disclose preferred application sectors for the



H gh colour-neutrality of the stable foil inter alia because of an
extrenely col our-neutral UV package. Advantageous processing properties
during extrusion, since the individual conponents for production of the
foil cause extrenely little, or no, ggs evolution during processing in an
extrusion plant. The additives used for stabilization of the foil are

i nexpensive. The entire foil is very inexpensive. 6 Mgration of one or
nore conponents of the UV package to the surface of the foil is possible.

Maxi mum wi dt h of wavel ength spectrum (from 300 nm -400

nm

is covered. The

foil is free fromstress-whitening. Wth regard to the process, the objects
underlying the invention are firstly achieved by a process for the

pr oduct i areotivafdik ansparent foil conposed of plastic providing increased

in which process a
foil is noulded in a foil-nmoulding process, preferably in the chill-rol

process WRQUNRERcS 8 & KANEdnSOEmPS! Sihofl SR BRBARBESENg2) POl y(meth) acrylate

weat hering resi stance and inproved intrinsic stability,

and polyvinylidene fluoride in a ratio of from1l: 0.0

to 1:

1 (ww;

a) poly(meth)acrylate and polyvinylidene fluoride in a ratio of from

1:0.01t01:1 (wiw);

and

b) a mixture composed of UV stabilizers and of UV absorbers

permits, in @ manner not readily foreseeable by the person skilled in the art,

provision of a transparent foil providing improved weathering resistance and

increased intrinsic stability, and also moreover having a number of further

advantages. Among these are

¢ Improved weathering resistance in comparison with foil qualities hitherto

available in the market.

o Improved long-term weathering resistance.

e Improved intrinsic stability of the foil with respect to UV effects and

weathering effects.

¢ Improved stability of UV-protective action (discernible by way of example

from the stability of the colour locus of a colour layer covered with the

protective foil).

e High colour-neutrality of the stable foil inter alia because of an extremely

colour-neutral UV package.

e Advantageous processing properties during extrusion, since the

individual components for production of the foil cause extremely little, or

no, gas evolution during processing in an extrusion plant.

e The additives used for stabilization of the foil are inexpensive.

¢ The entire foil is very inexpensive.



and b) a m xture conposed of WV stabilizers and of UV absorbers. Secondly,
the objects underlying the invention are achieved in respect of process
technol ogy by a process for the production of a transparent multisubl ayer
foil conposed of plastic with increasgd weat hering resistance and with
inproved intrinsic stability, in which process a poly(neth)acrylate foil
and a polyvinylidene fluoride foil are coextruded or |lam nated to one

anot her, where one or both of the foils conprise(s) a m xture conposed of
UV stabilizers and of UV absorbers, or where one of the foils conprises at
| east one UV stabilizer and the other foil conprises at |east one W
absorber, and where the | am nated or coextruded nulti-subl ayer foi

conpri ses tdeMiglayionesf bhawryhaeaecoamsonzeity of thel U'deaekbgeto treesurface rati o of
from1l: 0.01 to 1: 1 (wWw 7 The PMWW PVDF foil obtained can therefore be
a singl e-subl Qw}e fPSl'er p??fsi'l?'@t vari ant of the process) or a nulti-sublayer

foil (second yarhalh it BALASAIN spdilindldofiaghfitnadypiAges menti oned

here for the product are ac |eva e I'n variants. respect to the
use of the produatd. the i nventive PMVA/ PVDF foils can be used particularly
advant ageousl ){_ faor_the coating of plastics nouldings. The PMMA/ PVDF foils
of the inventilbg Wélsefr%@om@ﬁsa\ﬁ@m'ﬂg used for the design of a
hi gh- speci fication, durable surface finish for substrate nmaterials. Wrking
of the invention Preparation of the PMVA pl astics

With regard to the process, the objects underlying the invention are firstly

achieved by a process for the production of a transparent foil composed of
plastic providing increased weathering resistance and improved intrinsic
stability, in which process

a foil is moulded in a foil-moulding process, preferably in the chill-roll process
known per se from a composition encompassing

a) poly(meth)acrylate and polyvinylidene fluoride in a ratio of from 1 : 0.01 to
1:1 (wiw);

and

b) a mixture composed of UV stabilizers and of UV absorbers.

Secondly, the objects underlying the invention are achieved in respect of
process technology by a process for the production of a transparent multi-
sublayer foil composed of plastic with increased weathering resistance and with
improved intrinsic stability,

in which process

a poly(meth)acrylate foil and a polyvinylidene fluoride foil are coextruded or
laminated to one another, where one or both of the foils comprise(s) a mixture
composed of UV stabilizers and of UV absorbers, or where one of the foils
comprises at least one UV stabilizer and the other foil comprises at least one
UV absorber, and where the laminated or coextruded multi-sublayer foil
comprises the poly(meth)acrylate and polyvinylidene fluoride in a ratio of from
1:0.01t01:1 (w/w).



Pol ymet hyl net hacryl ate plastics are generally obtained by free-radical

pol yneri zati on of m xtures which conprise nethyl nethacrylate. These

m xtures generally conprise at |east 40% by weight, preferably at | east 60%
by wei ght and particularly preferably7at |east 80% by wei ght, based on the
wei ght of the nononers, of nethyl nmethacrylate. These m xtures for
production of pol ynethyl nethacrylates can al so conprise ot her
(meth)acryl ates copol yneri zable with methyl nethacrylate. The expression
(meth)acryl ates conprises nethacrylates and acryl ates and m xtures of the
two. These nononers are well known. Anong themare, inter alia,

(met h)acryl ates which derive fromsaturated al cohols, e.g. nethyl acrylate,
et hyl (meth)acryl ate, propyl (neth)acrylate n-butyl (neth)acrylate,

and 2 ot TN RS Bl ngn cadnsimiom 50 biraiapub Ry PLITR th der ve
from unsggHpat &Qh@%@é@ﬁ or & rﬁulh@dﬁ!’é e & {&?Sﬁd'véhﬁnt o tRE PRYERAS),

(meth)acrylate, ally" (nmeth)acrylate,” viny )acryl ate; and aI so aryl
(met h) ac Wldaatll@c the @dhaa@gbemgnthnedthe)racﬁmwmatmo@uctweraﬁhle(vabteh)watmt;r| at e,

and in e%h ﬁﬁ%se the aryl radicals here can be unsubstituted or can have up
to four b8 i'tuents; cycloal kyl (nmeth)acrylates, such as 3-vinyl cycl ohexyl
(meth)acrylate, bornyl (meth)acrylate; hydroxyal kyl (neth)acryl ates, such
as 3- hydroxypropyl (meth) acr%l ate, 3, 4-di hydrox but net h) acryl at e,

2- hydr oxy¥thiaspesbiaingctsa aftbe prodiyar hryipy@pe MM Ffailsandes col

di th th | at

o Cohe) SSp e Shteded bR ol f‘@{‘ﬁ%@ﬁ?ﬁ%%% Fipddrt macry ates
vi nyl oxyet hoxyet hyl (rret h) acr yI ate; am des and nitriles of (meth)acrylic
al\lfl( gl et h&hﬁh%@&ﬁf%W{r% ﬁﬁé@% §1er el eagcg\%n?ageously used for the

1- met hac Hlé%@)ﬁ'cﬁrﬂ ﬁ’i@h%’ﬁé%?ﬂ'&)ﬁ’uo@ dUrQBI%"éllrfac%erﬁ%WfoT%%&@ét@ matdmridacryl at es,
such as et hyl sul phinyl'ethyl (neth)acryl ate, 4-thiocyanatobutyl

(meth)acryl ate, ethyl sul phonyl ethyl (meth)acrylate, thiocyanatonethyl

(met h) actyl at.e, h I.suI i nyl methyl (nmeth)acryl ate,

bi s( (et WQ&'Q%&F%@?%@I €0§u| phi de; pol yfunctional (meth)acrylates, such
as trinethyl oyl propane tri(neth)acrylate. Free-radical initiators The

pol ynmeri zation reaction is generally initiated by known free-radical

i ni tiat oPsepaatiog of tree pPVMA&I&gdickni tiators are, inter alia, the azo
initiators well known to persons skilled in the art, e.g. Al BN and

1, 1- azobi scycl ohexanecarbonitrile, and peroxy conpounds, such as nethyl

et hyl ke%’ﬂﬁné’tﬁ o Egﬁ]crgﬁfet Mhet é’r’ée%é}?érgw QSt lr?Bd @Y’[}rléle -rB8lcaxi de,

tert-butyl “2- et anoat e, ketone peI’OXI I sobutyl ketone
per oxi depotyymﬂnziaé&amﬁmx@ms)mhdm cathpese U;dth;ﬂ@@hadal,lateerhemmyxmres

b { tert-but , - bi 2-
gte Lmeiﬁéﬁ%@g%ﬁi}aﬂsﬁu@%ﬁ?ﬁe@é |b'|¥3/¥a§ﬂ§%{%f% tﬁ eafj ép%’yg%i’%@whexanoat e,
g ert - but whd pabticeray ﬁ@f&ﬁlbaﬁéﬂé%@@nw@eugm,wb deHevEight &f thebi s(tert -

monomers, of methyl methacrylate.

These mixtures for production of polymethyl methacrylates can also comprise
other (meth)acrylates copolymerizable with methyl methacrylate. The
expression (meth)acrylates comprises methacrylates and acrylates and
mixtures of the two. These monomers are well known. Among them are, inter
alia, (meth)acrylates which derive from saturated alcohols, e.g. methyl acrylate,
ethyl (meth)acrylate, propyl (meth)acrylate, n-butyl (meth)acrylate, tert-butyl
(meth)acrylate, isobutyl (meth)acrylate, pentyl (meth)acrylate and 2-ethylhexyl



but yl per oxy) cycl ohexane,

1,1-bis(tert-butyl peroxy)-3,3,5-trinethyl cycl ohexane, cunyl hydroperoxide,
tert-butyl hydroperoxide, bis(4-tert-butylcyclohexyl) peroxydi carbonate,
m xtures of two or nore of the abovengnti oned conpounds wi th one anot her
and m xtures of the abovenentioned conpounds wi th conpounds that have not
been nentioned but which can |ikewi se formfree radicals. OQher nononers
The conpositions to be polynerized can conprise not only the
(meth)acryl ates descri bed above but al so ot her unsaturated nonomers which
are copol yneri zable with nethyl nethacrylate and with the abovenenti oned
(nmeth)acryl ates. Anong these are, inter alia, 1-al kenes, such as 1-hexene,
1- hept eﬂeetﬂ)aembh@oarm Meoémeth;)acfryla;tss wihigH d@rwa)ﬂn@mmaturated

3, 3-di net di b 1- pent ene;
Serytom erphas: BB undidataie, 20y e Gl R e Ponsti s ut ed
styr eneS(rhétH)@Qy@'te ahrlfwl meubathidtenand alsbfm\{saw@hydwlatesesgch as

oc- net hyl styrene and a ethylst rene, substituted styrenes having an al kyl
substit ubﬁﬂzsdvﬁmtetféafsryiﬁje Oép@envh (myathsicadate, and "p)eﬁ‘él‘tl eapethe aé, hal ogenat ed

Sty enes o guab a5, 1mBEhLALASHILANGSca thaTN G5 71T QN SybRIST omostyr enes
and tetr I’OI'TDS yrenes er ocyc ICc Vvin oun
2-vi nyl pyydlohikg, (n&tma@wlms; siucrreas 2- \nwldaweiﬁexyi oyiepyadrgiate, b@ngt hy1- 4-

x: 25: By:)lérg;?n egyla@ \hyﬁi\VP’Bél‘@i %a%&{ﬁt%?@gh%%h%%k%?@ car bazol e,

21yl py e e oy el ot 2 K et "

N- vi nyl c(ipetbll)wylalm Z\hydmyympyk@mahtamrylatﬂ nyl oon ane, vinyl furan,

Vil t i Q0B BT BRS PR At T BT B DA OikaJBPBUSCVAIS? et her s
and i sopseémbr ercbﬁbﬁe,S @'t@t'réh@%ﬂ:rl@@ﬂl N@th)‘é@ﬁ/latéUG|hyI@$(y€W1|oﬁy@th§nhydrl de,
met hyl mal ei ¢ anhydri de, " nal ei'm de, é mal ei m de; " and di enes, such as

di vi nyl beReléicryRirs ammganrangenisies ofy(muet racylic amidee goNoormer s i s from 0% by

wei ght t r [ j ght and
particul gpl%jr{ Irg}eﬁ"eragpwwétﬁi%@gb%%\%”g@gm hgm) FT%hlgo%éi}}'jlse on the
wei ght  of -methaosisylaramid- zimeethwmmmdmempmmdmmus@dmemmldm ly or in
the formof a m xture. Further reference i.S given tok@hetga%%m ng a

pol y( met W%?%PHN@W‘BWGFWI opEH) Aylade i thies Py 88hposi ti on
net gnt” of TYERI RGN (eI e ey pad By e R L BRI e bt of
an acryl anlehlhnakmetgyla(m@b)ee:rrylamj|bw((mel’eﬂamyhlgld>«yethyda) tipltdeal cohol, c¢. from

0% b % ht of I i I i t h
a a%d“ﬁ'%&mﬁw%@@%@@e&sﬁ%ﬁ%3@%?@?@%556%é"?@«%m“%mﬂa{en?aé*?%z??
whi ch i s obtainable by polynerization of a conposition having, as

pol yneri zabl e constituents:
Free-radical initiators

The polymerization reaction is generally initiated by known free-radical initiators.
Among the preferred initiators are, inter alia, the azo initiators well known to
persons skilled in the art, e.g. AIBN and 1,1-azobiscyclohexanecarbonitrile, and
peroxy compounds, such as methyl ethyl ketone peroxide, acetylacetone
peroxide, dilauryl peroxide, tert-butyl 2-ethylperhexanoate, ketone peroxide,
methyl isobutyl ketone peroxide, cyclohexanone peroxide, dibenzoyl peroxide,
tert-butyl peroxybenzoate, tert-butylperoxy isopropyl carbonate, 2,5-bis(2-
ethylhexanoylperoxy)-2,5-dimethylhexane, tert-butyl 2-ethylperoxyhexanoate,
tert-butyl 3,5,5-trimethylperoxyhexanoate, dicumyl peroxide, 1,1-bis(tert-



a. from88%by weight to 92% by wei ght of nmethyl nethacrylate, b. from 8%
by weight to 12% by wei ght of an acrylate having an ester radical deriving
froma Cl-C4 al cohol, c. from 0% by weight to 10% by wei ght of nononers
copol yneri zable with the nononmers a. and b. Surprisingly, it has been found
that use of a coacrylate proportion in the range from8 to 12 per cent by
wei ght, preferably using that anmount of an n-butyl acrylate, raises the
intrinsic stability of the foil markedly beyond the extent hitherto known.
This had not therefore been readily foreseeable. As the 11 coacrylate
proportion selected increases, the stability of the foil increases.
Furthernore, an increase beyond the |imting values is in turn

di sadvantagagssxy lyBesekite, addivid@haby r@g@;@im,@m‘m&ﬁﬂ@wbﬁém@ not

bring about” any significant addition of suppression of cracking. Regul ator
The chai reulehbydropsfoxide tpdtyuiyhydeeperpydad bisid darthutyleygioredydat i on of the

B S R R i L

ner capt ayithokEdesHer BRE GaARLASs oPtheRitiiehteitibasalcomipolmes witthexyl
t hi ogl ycol ate, or pentaerythritol tetrathioglycolate; the amunts generally

used of tRENALINGSdhalrhaye pttbecagueatiates bidiwyCh camlikewisefarmaias, wei ght ,
based onrégﬁgalﬁonomar m xture, preference being given to amounts of fromO.1
to 2% by werght and particul ar preference being given to anmobunts of from
0.2 to 1% by wei ght, based on the nononmer m xture (cf. by way of exanple H
Rauch- Pugit'b am Th. Vol ker, "Acryl- und Met hacryl ver bi ndungen" ["Acrylic
and Meth gT MeNesidunds”], Springer, Heidel berg, 1967; Houben- Weyl ,

Met hoden der organi schen Chem e, [Methods of Organic Chem stry], Vol.
XIV/1, page 66, Georg Thiene, Heidel berg, 1961, or Kirk-Q hner,

Encycl opddiescamip@iéonsctal berpelymairizgy cavsiommriseperienlp e @netsiacrylaes W ey,
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copolymerizable with methyl methacrylate and with the abovementioned
(meth)acrylates. Among these are, inter alia, 1-alkenes, such as 1-hexene, 1-
heptene; branched alkenes, such as vinylcyclohexane, 3,3-dimethyl-1-propene,
3-methyl-1-diisobutylene, 4-methyl-1-pentene; acrylonitrile; vinyl esters, such as
vinyl acetate; styrene, substituted styrenes having an alkyl substituent in the
side chain, e.g. a-methylstyrene and a-ethylstyrene, substituted styrenes
having an alkyl substituent on the ring, e.g. vinyltoluene and p-methyistyrene,
halogenated styrenes, such as monochlorostyrenes, dichlorostyrenes,
tribromostyrenes and tetrabromostyrenes; heterocyclic vinyl compounds, such
as 2-vinylpyridine, 3-vinylpyridine, 2-methyi-5-vinylpyridine, 3-ethyl-4-
vinylpyridine, 2,3-dimethyl-5-vinylpyridine, vinylpyrimidine, vinylpiperidine,
9-vinylcarbazole, 3-vinylcarbazole, 4-vinylcarbazole, 1-vinylimidazole, 2-methyl-
1-vinylimidazole, N-vinylpyrrolidone, 2-vinylpyrrolidone, N-vinylpyrrolidine,
3-vinylpyrrolidine, N-vinylcaprolactam, N-vinylbutyrolactam, vinyloxolane,
vinylfuran, vinylthiophene, vinylthiolane, vinylthiazoles and hydrogenated
vinylthiazoles, vinyloxazoles and hydrogenated vinyloxazoles; vinyl ethers and
isoprenyl ethers; maleic acid derivatives, such as maleic anhydride,

methylmaleic anhydride, maleimide, methylmaleimide; and dienes, such as



The poly(neth)acrylate a) has preferably been rendered inpact-resistant by
using an inpact nodifier. In one preferred variant, the anount of i npact
nodifier is from1l%to 50% by wei ght, based on the entirety of

pol y(net h)acryl ate and i npact nodifi 0 12 I n another preferred variant,
the inmpact-nodified poly(nmeth)acrylate plastic is conposed of from 20% by
wei ght to 80% by weight, preferably from 30% by wei ght to 70% by wei ght, of
a poly(meth)acrylate matrix and of from80%to 20% by wei ght, preferably
from 70% by wei ght to 30% by wei ght, of elastonmer particles whose average
particle diameter is from10 to 150 nm (neasurenments by way of exanple
using the ultracentrifuge nmethod). The poly(neth)acrylate a) and the i npact
modi i er @iy IRESicpicabl y derived froma core-shell polyner, where the shell
forms a matrix conposed of polyner in the subsequent foil. The el astoner
particles dispersed in the poly(nmeth)acrylate matri x preferably have a core

using a ft elastoner phase using a hard. phas nded. r . The
pact - e arBal Do b e PR iR PO IHebL RSP
propor ti o vedighebrefsrabl HBRT 0%R8) WERht 409y wwalght eadtpBaoaidyy wei ght  of
units of nethyl nethacrylate, and also, if appropriate, from 0% by wei ght

to 20% byreleraiiy frem 0w Rysweightim da¥r By wejshtybasedzebthe Wetdht rbt hyl

met hacryl d i P §: £l 4 resslinked
pol y( met ALy RR: 2l 4 CHRBALAAC e o4 BE Uhp I LRER, OPRAe IO PR,
conposednirtupar ti cul ar of from 80% by weight to 100% by wei ght, preferably
from90% by weight to 99.5% by wei ght, of nethyl nethacrylate units capable
of free-radical polynerization and, if appropriate, from 0% by weight to

20% by wed Gy p%f@fe‘?x}@:@?% éivfehqmaofoﬁ%’s% %b%ﬁe_@aé@i@tgmm ght, of further

conononers capable o e-radi cal polynerization, “e.

Ci - 04- al loptainghle byqrolyraeazatianmofgacompasition eving, aagopragdzaie hyl acryl at e
or butyl acrylate. As the nol ecul ar weight of the matrix polyners

i ncr easeSO EHESIBat hering resistance of the UV-protection foil inproves.

13 I'n one parti cal goneriBodh B?We’\ifkﬁt tblo® 9pusNiveRt of heth@inhethaceieeact eri zed

by a wei ght-average nol ar mass of the poly(neth)acryl ate of 2?80 000

g/ nol , deternindd BpmBdis byweaight toet A%t Dowetaht ohab ardateynELTRN The
wei ght - aver age nol @Qtewgcﬁchec}fviﬂdqﬁorﬁ’]oé 61%2%@0‘?@(,' ate is nore preferably

c. from 0% by weight to 10% by weight of monomers

copolymerizable with the monomers a. and b.

Further preference is given to a foil using a poly(meth)acrylate which is
obtainable by polymerization of a composition having, as polymerizable
constituents:
a. from 88% by weight to 92% by weight of methyl methacrylate,
b. from 8% by weight to 12% by weight of an acrylate having an ester
radical deriving from a C1-C4 alcohol,
c. from 0% by weight to 10% by weight of monomers

copolymerizable with the monomers a. and b.

Surprisingly, it has been found that use of a coacrylate proportion in the range
from 8 to 12 per cent by weight, preferably using that amount of an n-butyl
acrylate, raises the intrinsic stability of the foil markedly beyond the extent

hitherto known. This had not therefore been readily foreseeable. As the



?120 000 g/ nol, determ ned |ikew se by neans of gel perneation

chromat ography (GPC). For the purposes of the invention, it is possible to
achieve foils of even greater weathering resistance if the weight-average
nmol ar mass Mv of the poly(nmeth)acrylage is 140 000 g/ nol, determ ned by
means of gel perneation chromat ography (GPC). The average (wei ght-average)
nol ar nmass Mv of the matrix is generally in the range from80 000 g/nol to
200 000 g/ mol (Mw being determ ned by neans of gel perneation

chromat ography with reference to polynethyl nethacrylate as calibration
standard, as for all of the M determ nations on the matri x PMVA). However,
particul arly good weat hering resistances are obtained fromfoils whose

mat ri x p@bwgrat@ fopUttiay eeReRJTALMasEBsthe kladility(oiehg il inersaage) in the
range from 80 000 g/nmol to 180 000 g/ nol, preferably in the range from 108
000 g/ moFuftbenrBorep@o ingieare bryeed Hiclinaitiae  kplyas is e tyrafieadvasiaae22sp00 g/ nol
to 180 O [ ag o] B t j PMVA

cal i brat g%ﬁgéﬁgﬁggbggsﬁﬁ%pgﬁgﬁn%@ c%%%?@néﬁ@ﬁ@ﬁ%@gg%%ﬁ%&ti on of

t he nol aaddiss dfsupplessasi ofecratikengPC et hod, is a |ight-scattering nethod
(see, for exanmple, H F. Mark et al., Encyclopedia of Polynmer Science and
Engi neering, 2nd Edition, Vol. 10, pages 1 et seq., J. Wley, 1989).

Pref erengg ifuﬁat&i ven to a copol yner conposed of from 85% by weight to 99. 5%
by wei ght g met hyl nethacrylate and from 0.5% by wei ght to 15% by wei ght
of nmethyl acrylate, which, if appropriate, has an optional proportion of

f 0-12%b i ght, of | h bei d
100% by JBPGhATEETB IS ol Rebi S b R TRL PO BB B P Sy ant ageous
copol ynmepsorpinfert nEereaRtife pAi¥edch)f erpatyar ekt rogulafors reami&@ee by wei ght

to 99.5% by wei ght of nethyl nethacrylate and from 0.5% by wei ght to 10% by
wei ght oBxa@pigs being the marcartansknewn oF thigpuipeseae §; NHILYIHRessPidhal

propor ti 9%0%30&“91@(%?%% %—ﬁﬁfﬁbgﬁa&m Q%%-‘@?rj\ﬁgﬁ'%w;hrﬁgﬁ/%la?&r&l ate, where

the anpunts are base IFzabl e constituents.
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ight to 97.5% Db i ght of | hacr yl d f 2.5%Db ight t
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t he amounts ar ased on 1 y wei ght of the polynerizable constituents.
The Vi capagicutarprefpreuienbsinggvgn ©CGarBosnBsd)raal. bio 1% bhweighii on of at

| east 90 referably from 95C t 12C. The_ i ct ifi . mat ri x
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pol ymet hagr ybidee, "mewidL A MaRBESiIvErSiRgunddre' [MREQN¢ ahd diethbaryged is
generally first chopped toéflve pellets. These can be further processed by

neans of Cexapaisidsrl, Springpe daideibateu 1864 gHeybgnWievp lYedhe@pn d8iuich as sheetss,
foils or |njecti d S | . i/} e t hacryl ate
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cor e- shelQeopg Myiene hawidetbeag t Y861, @r Kitk-@thraselHncytiopetliar &, Ciperefoat ence bei ng

given to_use of two-shell inpact nodifiers. t ifiers for

pol ymet h5899m@P8Y7pY%!sﬂiE§9%%n29%F Fednd ."ezﬁhg\a’g\?qffgqgg%),- EP-A 0 522 351,
EP-A 0 465 049 and EP-A O 683 028 describe by way of exanple the
preparation and structure of inpact-nodified polynethacrylate noul di ng
conposi t impact-modified poly(meth)acrylate plastic

The poly(meth)acrylate a) has preferably been rendered impact-resistant by

using an impact modifier.

In one preferred variant, the amount of impact modifier is from 1% to 50% by

weight, based on the entirety of poly(meth)acrylate and impact modifier.



15 from 5% by weight to 12% by weight, of an inpact nodifier which is an

el ast oner phase conposed of crosslinked polyner particles is present in the
pol ymet hacryl ate matrix. The inpact nodifier is obtained in a nmanner known
per se by bead polymerization or by emul sion polynerization. In the

sinmpl est case materials involved are crosslinked particles obtained by
means of bead pol yneri zati on whose average particle size is in the range
from10 nmto 150 nm preferably from20 nmto 100 nm in particular from
30 nmto 90 nm These are generally conposed of at |east 40% by wei ght,
preferably from50% by weight to 70% by wei ght, of nethyl nethacrylate,
from 20% by wei ght to 40% by wei ght, preferably from 25% by weight to 35%

by wei ghin amdthbupidfensd Veﬁétﬂ, trmdwﬁefc@mé’dlﬂ% Uly(lmegi)écry@té%dsﬁcml ght,
preferably fromO0.5%b ght to 1% by wei a crosslinking nononer,

e.g. a péPyPased Pbfiam Qvéttm\aelgwKt%O%éoxgwe@ht;nref%@hlxé?qmépe/o Bwd, if
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nmet hacr ylza%elsy weighh, ;aefeafebbylfrcan r7y)l°/ab9 mgmubﬁO%rbymgm af elasmreéler ably

met hyl acr or other vinylica b styrene.
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three-1 ayg wag%f%x%hﬁmé ueﬁq@t{ﬁétmtea@é?ﬁn@@e rﬁ@tﬁ@bged by erml si on

pol yneri zat i see, for éxanple, EP-A"0 113 924, EP-A 0 522 351, EP-A O

465 049 and EP—A 0O 683 028). However, the invention requires suitable

particle L zes hes emyl si pol LS | o 150
i pr et SPRBO) PeUASY A an30e AP RErBele 2 plaPeRu BRAT YR 40 nm to
100 nm  orehsiRM-patyraer, athdrBtRe sRBRSENRE & mstmi goftipBed &pbﬁjn&e}dnﬁh@ shel I's
can be created as follows. The innernost (hard) shell can, for exanple, be
conposedSibsassieahtd. of nethyl nethacrylate, of small proportions of
conononers, e.g. ethyl acrylate, and of a proportion of crosslinking agent,
e.g. allyl nethacrylate. The 16 mddle (soft) shell can, for exanple, be
conposedThé elastyrneapagticisedigpetsed fin épppolp(mathgacrytaye ererix whefesmkine

out er nos hard) shell is_i sence the sane as the matrix po|lymner, thus
br g1 nonatoACok AEREIFO PRSIESHRRPd PRk ASEoNEREPRT P deFhe pr opor i on
of pol ybieydtoacrylate in the inpact nodifier is decisive for the

i npact - nodi fyi'ng action and is preferably in the range from 20% by wei ght
to 40% by wei ght particularly preferably in the range from 25% by wei ght

% b di f i ng |
bret o enta TBfrtahdRER IR ridRRE R BIRLR (BPARIR PORoRpRbeRar AT est i et ed
t her et o, pidpowish @ffmétrﬁé’ﬁél?rﬁiekmneﬂzéd Frafi ol 1eabt 8U%ESY) WelP8ol BAits\  whi ch

is a two- fphase i npact-nodifie mer conposed of: al) from 10% by wei ght

to 95% b9 Metyhmashaerylesmetnshelsall appm@twffye Q9p ysveighhio 20%iby
tenper at W%E]hpgg uhfs PR oARTs cBBH@R‘Fé?&aBTe with methyl methacrylate, and of

a proportion of impact modifiers based on crosslinked poly(meth)acrylates and

dispersed in the matrix.

The matrix polymer is composed in particular of from 80% by weight to 100% by
weight, preferably from 90% by weight to 99.5% by weight, of methyl
methacrylate units capable of free-radical polymerization and, if appropriate,
from 0% by weight to 20% by weight, preferably from 0.5% by weight to 12% by
weight, of further comonomers capable of free-radical polymerization, e.g.
C+-Cs-alkyl(meth)acrylates, in particular methyl acrylate, ethyl acrylate or butyl
acrylate. As the molecular weight of the matrix polymers increases, the

weathering resistance of the UV-protection foil improves.



all) from80% by weight to 100% by wei ght (based on al) of nethyl

nmet hacryl ate and al 2) from 0% by wei ght to 20% by wei ght of one or nore

ot her ethylenically unsaturated nononers capabl e of free-radical

pol ynmeri zation, and a2) from 90% by wej ght to 5% by wei ght of a tough phase
whose glass transition tenperature Tng is below -10C, distributed in the
hard phase and conposed of a2l) from 50% by wei ght to 99.5% by wei ght of a
Cl- Cl0-al kyl 17 acrylate (based on a2) a22) from 0.5% by wei ght to 5% by
wei ght of a crosslinking nonomer having two or nore ethylenically
unsaturated radi cals which are capable of free-radical polynerization, and
a23) if appropriate other ethylenically unsaturated nononers capabl e of

f r ee-r adig 8he pattivtiiri shalbodPmentbehe |af/erhtﬁﬁt51thé.fiﬂblb¢hmowﬁze@fbyble hard phase
al ) has coval ent Ilnkage to the tough hase az2) he OE)hase i npact

nodi f i er Weightiveprasd fB?SSaNbe i8¢ Rg '@ﬁ{h)éi?'iy}?tﬁ@lfﬁﬂ@rq aﬁlm% reaction in
t f t
\é\?agre, aﬁe%ﬁoug%obsﬂase \g%f %%s ﬁﬁ%‘@d&gﬁ I'S cgrr}%gGﬁgﬁoﬂ] at e;[s!t rf‘aO% by

wei ght, prefageahbiar nrmss M\h@mtrﬂﬁ%m&na@wmteﬁs momepreéenajoly acr yl ates, thus
iving a tran |onte erature T for this phase.

gCr osslgi nﬁ'qhg% %@?ﬂ'nﬁgﬁﬁe‘@'ﬁﬁﬁw @ggf‘?n@% ﬂé\f rmeﬁilgg ofI di gl s, e.qg.
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conpounds having t vinyl or al groups, % |V|ny benzene, or other
crossl i nRchigvadelst of evani gfgatawwth@mrwﬂasaﬂtavycm the weighb@verieaoEarwhi ch are
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exanpl e Q@Upé‘rm/@tibhfcﬂ'ﬁomlétdg?éﬁhw(’(SBC?IF'Hi@dv@ﬁgaRWthtdvemgﬁ)ca@labl e of
free-radical ¥ner|zat|on S or Srreth acrylic groups, are
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chromatography with reference to polymethyl methacrylate as calibration
standard, as for all of the M,, determinations on the matrix PMMA). However,
particularly good weathering resistances are obtained from foils whose matrix
polymer has an average molar mass M,, (weight-average) in the range from
80 000 g/mol to 180 000 g/mol, preferably in the range from 108 000 g/mol to
180 000 g/mol, more preferably in the range from 122 000 g/mol to
180 000 g/mol, in each case determined by means of GPC against PMMA
calibration standards. An example of another method for determination of the
molar mass M, alongside the GPC method, is a light-scattering method (see,
for example, H. F. Mark et al., Encyclopedia of Polymer Science and

Engineering, 2nd Edition, Vol. 10, pages 1 et seq., J. Wiley, 1989).

Preference is given to a copolymer composed of from 85% by weight to 99.5%
by weight of methyl methacrylate and from 0.5% by weight to 15% by weight of
methyl acrylate, which, if appropriate, has an optional proportion of from 0-12%
by weight of butyl acrylate, the amounts here being based on 100% by weight of
the polymerizable constituents. Particularly advantageous copolymers are those
obtainable by copolymerization of from 90% by weight to 99.5% by weight of
methyl methacrylate and from 0.5% by weight to 10% by weight of methyl



18 acid or else their alkyl esters having from1l to 20 carbon atons but not
ment i oned above, and the al kyl radical here can be |inear, branched or
cyclic. Furthernore, a23) can conprise further aliphatic conmononers which
are capabl e of free-radical polynerizgfion and which are copol ynerizabl e
with the al kyl acrylates a2l). However, the intention is to exclude
significant proportions of aromati c conononers, such as styrene,

al pha- nmet hyl styrene or vinyltoluene, since they lead to undesired
properties of the noul ding conposition - especially on weathering. Wen the
tough phase is produced in the first stage, careful attention has to be
paid to the setting of the particle size and its pol ydispersity. The

par ti cl e gzhagteofvhidie iftappadpiilasitad an eptisnaibressEina &f Hepeoddeny weigtthe

concentration of the emulsifier. The particle size can advant% eously be
cont rol | éd 185 bhweighs afbulyl sepdateawbrre theramevris akpdased wer HfEo by

whose patldatesdnd Boblfoeblet fuldtyRBg i atitreBE TBBE ka  ng "det er i hed

f rom cumdopbiyviere wlittabicosbtafnabiefrpmrd2.6Veby ety Hdits O7i3%@ tyomeight ef ni ned by
ultracentrifuge; the relationshigois: Pao = 52&? - riOL/{SO - 1, where
no, 1-50Metoy methpsrdale a4 v Paweight do oy Weighhgf TREW al ue whi ch
is great O 0 el idbn 8MGomSo% R Weignt han 90,
50, 10% %{C”{'%q’i’)@??ﬁ 'gggp&%f?%’ ,“tagfaé'?@f?t?b’ﬂsﬁ’é’@é tion o) B hefgnt e, ng
emul si fi éo 780hy ewigletdf syl etryflatenwbetstheoarboOptskarevisisghiton HR&%bdyon t he
aqueous phase. S | i es, especi al | o anhionigc enulsifi exanpl es

el gt haresniafd aeBftesiapis pat iyl TFeR Rl YR ar 1 ne.

Exanpl es (g0 BObYSBRY)ictdtheOm thBirkhishQiat srd 08P€, hrcfsraBly0idmiBs aeioght to 0.5%
by wei ght of al kali netal peroxodisul phate or ammoni um per oxodi sul phat e,
based on tflRéCaqueous phase, and the pol ymerization reaction is initiated at
tenperatures of from20 to 100C. Preference is given to use of redox
systens, an exanple being a conbination conposed of fromO0.01% by weight to
0. 05% by Twei igfpfacomoalifgaring hxtlixqeyrasi den Bednikeadnin thédsxtruad.id H% melwei ght

of sodi um hydr.oxynet hyl sul phi nate, at tenperatures 0f.fr0g120 to.80C. 19
The gl as$0 givgrgIRaCEMAdiRsbpely medhanrylairemesiding fagwos|tipnss ThmMmaedd! | east

15% by i : - i - h ' | east 70C
and thig%% a%gﬂ%gﬁ%gﬁﬁ%% .%gggqgﬂg?ﬁgﬁ@g$55%%ghgﬁﬁéfg%@%ﬁggﬁgﬁgte. Up to
20% by weirgddssetl kynaecans nbedruditve or @tjégtioaninoalding tongise unatlddgspsiasrer s whi ch
are capabl e of free-radjcal pol ri zati on can be present as conononers
al2) in Fﬁé*ﬁﬁ#ﬁﬂﬂﬁﬁ@épﬁﬁﬁanfwgﬁg%%Gﬁﬁsof al kyl (meth)acryl ates used here,
preferably al kyl acrylates having fromlto 4 carbon atons, is such that the
glass transition tenperature is not below the glass transition tenperature
ment i oned habmpact Modifigsl yneri zati on of the hard phase al) proceeds |ikew se
in emulsion in a second stage, using the conventional auxiliaries, for
exanpl e those al so used for polynerization of the tough phase a2). PVDF

pol yner s THeepdRWREtHRERIYaRS! BattBesbrhprisddan popacsasdiGer wheshi weayiodn ar e

pol yvi nyl i dene fl uorides, these generally being transparen
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pol yvi nyl | I j StV den | .uord M.ch is reacted
(pol yner ipzréej%@bé;? Hn%é gﬁlg‘l{ﬁg ds%%qtgﬁg&c%“wg?ﬁgoﬁr\%é pol yvi nyl i dene
fluoride in high-purity water under controlled conditions of pressure and
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is possible in principle to obtain good success by using any conmerci al
grade of eRYDple heopippaiatsm and skyetarg o) ingpadegogified pobinepaniyiaias,

ggrsgggr) ﬁéﬁgﬁxﬁﬁﬁﬁﬂ&ﬁﬂaby Dyneon, and al so Sol er grades produced by

From 1% by weight to 35% by weight, preferably from 2% by weight to 20% by
weight, particularly preferably from 3% by weight to 15% by weight, in particular



of amounts of poly(neth)acrylate and pol yvinylidene fluoride in a ratio of
froml: 0.01 to 1: 1 (wWw, in conjunction with the inventive UV stabili zer
and UV absorber package. In one preferred variant, the inventive foil is a
single-layer foil. This |ow cost vari%nt features a blend of PMVA and PVDF
in a single layer. These enbodi nents are of very particular interest as
singl e-layer weathering-protection foil. Further preference is given to
nodi fications in which the foil enconpasses a m xture of poly(neth)acrylate
and polyvinylidene fluoride in a ratio of from1l: 0.15 to 1: 0.40 (ww),
the ratio preferably being from1: 0.15 to 1: 0.30 (wWw. In another
preferred variant, the inventive foil is a nultilayer foil. This neans that

it has MR ?%%@@Egéﬁ%@l?%%ym@ tt SearthnpRAFoditet wiibhayahs differ from

one anot he nposi tion of the individual sublayer. One |ayer can
t her ef or elastorpei sRaseMdnpaset ahovheinkedymiyroanpadisiesiis @res@nEin thee i nventi on

al so includes .all of the.conceivable copnbi.natio . a | e one
| ayer caﬁogmﬁﬁ?%%ée H}ag% (ﬁn?)qdc')m' bt?ﬂggm ?gngarﬂgeé?éﬁgp]l ayer of
the conpgst §& bgdRa@PENrhEEzRINYorBMMAlsieMpylyMéizatidmir t her appropri ate
adj ustment of properties can al so be achieved by adding further |ayers

conposed of various materials. Enbodinents which feature at |east two

subl ayer %Cémﬁ)?essst %gag ﬁqét?ﬁalg%\llolv&} ?Lee@r%ts?f?r\?\ﬁid%ambg BptSnsQ B&?S ed of

pol y(net h)acryl ate an east one ot her o I'S conposed
pol yvi ny metgreffdeadrpagnenzationl whese aparage qartcle isitecis és thd mnge fnamt i | ayer

weat hering-protection fojl. Further pref nce.is given to fails . .in which
the foil 1Pdne . dire '¥3@”&§9H@0?%56 _ %H“@ﬁ‘g’ 'L@afaftf%| (AR Ry 1)
met hacr ybgtn | Aydle ARG drRealRt S5h %cﬁo%}lééét@d‘y gﬁ/ﬂﬁeibht{%éfé‘?aﬁlﬁyer- 21

4 .
The foil conposites nentioned co?rposed nor e t0 an one subl a)/er are
obt ai nabfrenb§0%diy wpightl te 7 0 Ynbypweighd sefonkinylmetacrylate, Ifforo 28 %p bEf er r ed

enbodi nent . the conposit are obtai na o ug ele,

Car nat 1 St g 402687 el B5TRaRb A 0Rn € WaP BRI RIn BERNE nout < ne
use of agdhgs neryldeoamd /bm 0.H9% by o126 byraeight, pysferdiny o prasterred are
particularl'y those in which the PVDF foil itself acts as adhesi on pronoter,

for eTanﬁ}/éVSAﬂl’ﬂtHOr'@é peoveight, oha Cé@%)?ditnkbi}ge@ot‘@m@é @8af HONEURPEERI of , for
| | ( . . : "
S IR A N T U

| ayers c 0 ralse esi on to one andt her.
way of efamd% bypwetit € 0% BMWBidHyprefeablycloomr0.5% by suhgitdo 54t by

proportion_of PVDF in order to ensure good adhesion to, a |ayer of pure
VDR Thissiaeol Gy r Al (HRASHIAIES S 2h P SCHREEL DA b & substr at e

| ayer pr IS t aiihi ki stabilizer)
R G S G L G R A A A A
exanpl e mondamsrsZery. tbirend?l astics Additi ves Handbook, Hanser Verlag, 5th

Edition , 2001, p. 141 ff. Light stabilizers are understood to include W
absorbers, UV stabilizers and free-radical scavengers.

Preferred impact modifiers are polymer particles which can have a two- or
three-layer core-shell structure and are obtained by emulsion polymerization
(see, for example, EP-A 0 113 924, EP-A 0 522 351, EP-A 0 465 049 and EP-A
0 683 028). However, the invention requires suitable particle sizes of these
emulsion polymers in the range from 10 nm to 150 nm, preferably from 20 nm to

120 nm, particularly preferably from 50 nm to 100 nm.

A three-layer or three-phase structure with a core and two shells can be created
as follows. The innermost (hard) shell can, for example, be composed in
essence of methyl methacrylate, of small proportions of comonomers, e.g. ethyl

acrylate, and of a proportion of crosslinking agent, e.g. allyl methacrylate. The



UV absorbers can by way of exanple derive fromthe group of the substituted
benzophenones, salicylic esters, cinnam c esters, oxanilides,

benzoxazi nones, hydroxyphenyl benzotri azol es, triazi nes or
benzyl i denenal onate. The best-known rigpresentatives of the UV
stabilizers/free-radi cal scavengers are provided by the group of the
sterically hindered am nes (hindered amne |ight stabilizer, HALS). 22 The
inventive stabilizer package is conposed of the follow ng conponents:
conponent A: a UV absorber of benzotriazole type, conmponent B: a W
absorber of triazine type, conponent C. a UV stabilizer (HALS conpound).
The i ndividual conponents can be used in the formof an individual

subst ancenigdlei(soff) stielitaane forlexangpe) hareonpbsed bibatybactytats amgpifcal nonomer s

f this t o th h th | engt h
£t om 200 B BBt B TBHE LR it FUOHTIgI NE ) R0 Rl e SaFOSE TR SaB G | on i n
the formypf m@trﬁﬁﬁcﬂ?m@? thhs BKAgHY efbdmbeinp@n@m{wém@gow ligkdg @f em

(spectroscopi c_qua |ty at a concentration of by wei ght is at |east
10% Examstes Tdfe pigpodisineofqmiynliviccrdate indhemppolevodifier is decisive for

2- hydr oxyhe: 0 d n enyl , of
hydroxybﬁ%z@fpoa%ggpoq}@mgo%aoxa%ﬁ%(a]bgrg%eggglg 'iﬁl?%oag@ﬁz o es/f’é§ Vpé' It‘]tof the

6, 8- di atdy%byoweight girticmany pasferaply ihteebhyé ﬂﬂrrcais?/ybwws&jmm@t ed groups
whi ch are_present in these nononmers and which are capable of free-radical
pol yner i %&1 Bhweidhtor ef erably acrylic, nethacrylic, allyl or vinyl groups.
Exanpl es of suitable nononers are:

2- (cyano-f 3, 8- bi phenyl acryl oyl oxy) et hyl -1 net hacryl at e,

2- (2' - hydwoxpha®e-imgeichoroglifEmagoostity ic BP-O62§ 11BReky| ) benzot ri azol e,

2- hydr oxy- 4- ( 2- hydr oxy- 3- net hacr yl oyl oxy) pr opoxybenzophenone,

2- (al pha- cyano- 8, 8- bi phenyl acryl oyl oxy) et hyl- 2- net hacryl am de, 2-hydroxy-4-

et hacr Wfi—*yfé@h\él@%ﬁﬂz@ﬁe ﬂpﬁ&*nc@lahwagﬂﬁrd’dtﬁﬁnbﬁ' ot motresirtcxniestzophenone,
N (4- met hacr%/l oyl phenol ) -N - (2-et P/ oxami de, vinyl
use of a system known in pnnmple rom EP O 28 196 A1 which is a two-phase

impact-modified polymer composed of:

al) from 10% by weight to 95% by weight of a coherent hard phase
whose glass transition temperature Tng is above 70°C, composed

of

al1) from 80% by weight to 100% by weight (based on a1) of

methyl methacrylate and

a12) from 0% by weight to 20% by weight of one or more other
ethylenically unsaturated monomers capable of free-radical

polymerization, and
a2) from 90% by weight to 5% by weight of a tough phase whose

glass transition temperature Tngis below -10°C, distributed in the

hard phase and composed of

a21) from 50% by weight to 99.5% by weight of a C4-Cyp-alkyl



23 4-et hyl - al pha-cyano- 13- phenyl ci nnamat e,

2- (2- hydroxy-5-vi nyl phenyl) - 2-benzotri azole. The sel ected proportion of the
UV- absor bi ng nononmers in the pol ynet hyl nethacryl ate can advant ageously be
sufficiently high that the foil |ayerj-absorbs at |east 98% of the incident
UV radi ati on whose wavelength is from290 to 370 nm The concentration
required for this depends on the |ayer thickness and on the effectiveness
of the nmonomer. It is generally fromO.1% by weight to 2% by wei ght, based
on the wei ght of the nmononers used for preparation of the pol ynethyl
(meth)acrylates. Intrapolynerizable UV absorbers have the di sadvant age of
not mgrating. During the course of weathering, the upper |ayer exposed to
UV light and weat heri ngahiom sedcdregs) ngly depleted in UV absorber, but
no unused UV absorber can diffuse to replace it because the nol ecul e has
been i mobilized a822) cloerstQ. bUchit weight heSHoby weight oha arpeslingingr i s

unprotected fromthe attack f r.adi at | Lhg....L.A contrast,
t he use of non-intrapol Wﬁg?ﬁ‘fﬁ&a%%@ﬁwﬁ% %@9'%%%“?@%%@6@% m gration
of the UV absorber to theicly vare. arbtcaphblesefred-fdttical polyeierizatioh, i s

desirable to avoid escape of the mgratory UV absorber fromthe plastics

nmoul di ng duri ng process@"ﬁb, e.g. by extrusion. Preference is therefore

given here to the i l.atd i Il dZ@hSted@ofbhldrity can be
determ ned by way %?gt ﬁiaeg'}‘bg’ﬂ?{‘% é@glrgeﬁml%ﬁ\éét%@ lg‘sﬁﬁiné&e 113?5%. Fr>r eference is
given here to |ight statadabteosfrediradicabpedymetikatianest is carried out on the

pure substance with a heating rate of 20C/ mn in air, exhibit a weight |oss
of 2% at a tenperature above 240C, preferably above 270C and particularly

pr ef er ablypeps gefe@Et 152 y3RBGNt oRtheaRiRsed1) Hesaknvaldieliskade feetheot ri azol e
type that can be used are 2-(2- hydroxy-5-nethyl phenyl)benzotri azol e,

2- 12- hydtasgh-i)a@Bedrq)al pha, al phadi net hyl benzyl ) phenyl ] benzot ri azol e,
2- (2- hydroxy- 3, 5-di -tert-butyl phenyl)benzotri azol e,

2- (2- hydr oxy- 3, 5- but y1- 5- net hyl pheny1) - 5- chl or obenzotri azol e,

2- ( 2- hy dTas¥wa.ghade-itnpatt biediflepitanye) prodabéd by ketwmostae zph @siod- ( 2-
hydr oxy- 3, 5-di -t ert - anyl phenyl ) benzotri azol e, )

2- (2- hydPeiinesization reratipNIRSRIEY Beriascripas dyevay of example in DE-A 38 42

2-(2- hydexyp 3 tRa t&idi GEGPARd R B0GEEl of at
2-(2- hyd?gé'yl-néﬁéZﬁt%%qéyltﬁﬁtéﬁuy%éﬁéz%% ?Iﬁ.gg ré& p eno(? , 526 2p_ met ﬂy?enebi s[ 6-
(2H benziast 82U bRweight dpreterabR, rBotecthaanti%aydybameigh), jof Iovmer alkplunt s used of
t he UV absorhers of benzotriazol e .t are from0..1% by ight . to 10% by
wel ght - PRRIRRING GRGTH 8 SR PR fer R s By e L TS
particul ?ﬁéé@.@r‘%&@l‘irﬁmg’ mdrdmdts 2D Y88 icBprise (AtétachRAGRIof dRised on the
wei ght of the nononmers used to prepare the polynethyl (neth)acrylates. It
i s al so pagssiinjlena glysskdimsthacrgtedr di4-betesadiolui echyate, afonpiiezot ri azol e
type. Coc r%gce)%dtha\l/Jl\r{g%\l?v%Ovrir?y ror%qultgrr'o%'s,nee.gj[ éfi?n%ylbenzene, or other

crosslinking agents having two ethylenically unsaturated radicals which are

capable of free-radical polymerization, e.g. allyl methacrylate, as graft-linking

agent. Crosslinking agents that may be mentioned by way of example and have

three or more unsaturated groups which are capable of free-radical

polymerization, e.g. allyl groups or (meth)acrylic groups, are triallyl cyanurate,

trimethylolpropane triacrylate and trimethylolpropane trimethacrylate, and

pentaerythrityl tetraacrylate and pentaerythrityl tetramethacrylate. US 4,513,118

gives other examples in this connection.

The ethylenically unsaturated monomers capable of free-radical polymerization

and mentioned under a23) can, by way of example, be acrylic or methacrylic



Tri azi nes, such as 2-(4,6-di phenyl-1,3,5-triazin-2-yl)-5-hexyl oxyphenol ,
can noreover also be used as UV stabilizers in the m xture. The anounts
used of the triazines are fromO0.0% by weight to 5% by weight, preferably
fromO0. 2% by weight to 3% by wei ght aIrgd very particularly preferably from
0.5% by weight to 2% by wei ght, based on the weight of the nononers used to
prepare the polynethyl (nmeth)acrylates. It is also possible to use m xtures
of different triazines. Conponent C. UV stabilizers An exanple which may
be mentioned here for free-radical scavengers/UV stabilizers is sterically
hi ndered am nes, known as HALS (H ndered Am ne Light Stabilizer). They can
be used to inhibit ageing phenonena in paints and plastics, especially in
pol yol ef i,n; i : fi-Rind’ 1 ; ; Farbe + Lack,
Vol une 9g'&nd&#ring%%%ﬁéﬁﬂ@%ﬁ%@é{a@/mﬁﬁoéﬁﬁ%ﬂ&% %&%‘P‘ﬁgrﬁ}%g?”ﬁg%gr oup present in
t he HALSnuantipoeddbovs, ams punalkyl radical hedeccast blingar heprehedar cyThg.s cl ass of

conpound n have n ubstitutio n the pi.peridin i epn _or el se
subst i tutFicugﬁ_eﬂpo%ﬂ’ l???’%?n Qempr@?g’ﬂ%%er m{*_ﬁ@ﬁ?@&PPﬁPﬁ%Wﬁ%% en. The
steri cal lyphbRdgHed-RuidE polfmdiRhtian ant viich Recopolymegrioable THigythecavenge
free radicals that have been forned, whereas the UV absorbers cannot do

this. Exafyyl servistesiaR$). Hawianddevintestionds/® exdude signitigat POPertia$ whi ch

can al so j f ' S : :

o 5, 3 ard BTGB B A R metnistyrene orvingtotene

8- acet yl Sirdedrey kead, {6, thd@siret paomdrtigd of tHe, Bouldiry asmppositidn 5esdeciatie- 2, 5- di o
ne, bis(2,2,6,6-tetranethyl-4-piperidyl) succinate,

pol y( N- 19NHYRRBRYRE-hy1- 2, 2, 6, 6- tetranethyl 4 hydroxypi peridi ne succi nate)
or bis(N-methyl-2,2,6,6-tetramethyl- 4-piperidyl) sebacate. The anounts
used of the HALS conpounds are from 0. 0% by wei ght to 5% by wei ght,

pr ef er abMyhén tra Ougbbpinasess ghaduced 39dhsy finst stgge, aativiatientiantiasupdd y

preferably. fromO0.2%Db ight ta.2% by. wei ght e s iaght of the
NDNONET S pégL{g) tFS 5&%&9&1&3 Eiperigle ?W@tqﬂﬁ/'t? R%@HBSQS F%a}&aﬁlgg Tbaﬁ'{'&? \sé@aelgtgo

possi bl e thdtdiRM pHaseas i9fn sdddreeeipeHAbft 69 penttenti@tibaiof gast abi | i zers
that can be used noreover are the HALS conpounds descri bed above,

di sul phi eswllsifer Thepastiele siredcanuppyantageansdy becontialleq buithide@ @ Bhenol s and
phosphites, . Eurt : iLive - addi L | ded to the
pl asti cs%ﬁgaII%Eﬁ'gﬁgﬁlg%%%éésﬁgg\é%é%2\??/ E@g%%taé%§gg&&%§ &ggﬁi@gj% pronot ers.
Product i ag0afm} hrefdrablysbelbe 7ionvwanany evhioselpatticiesizeppalgdispersity Papys desi red

t hi ckness as a function of the intended El i cation. Af %urF%rr@:ji ng factor
here i s &ElRy 8- tiso Rell9 dotaraipsadrRsy CHW@% Vesgyalyalaneer et EHAS onal

weat her | REfiRRcH A0EnRRY 1Y) SBaBbiRQE e Folaitbhiy RAPIELIG, P ghegt | on

provided to e substrate. wever, e purposes of the invention
pref er encd, nhege ey ri0rda = alaabge elsnuldtive prrtisieirediuspbeitigribe valueely a film

or a foil, characterized, hy ickness in, the.range fr 2 pm
pr ef er abi 'Stg{gaﬁeéﬁé@ﬁ O?@@l‘@@ﬁ%pﬁmdep%”i 'ﬁrﬁwﬁgfﬁ%’ﬁ §81 §8| n the
range framepBf i $4hiB@ radii), preferably below 0.2, are achieved using emulsifier

concentrations of from 0.15 to 1.0% by weight, based on the aqueous phase.

This applies especially to anionic emulsifiers, examples being the particularly
preferred alkoxylated and sulphated paraffins. Examples of polymerization
initiators used are from 0.01% by weight to 0.5% by weight of alkali metal
peroxodisulphate or ammonium peroxodisulphate, based on the aqueous
phase, and the polymerization reaction is initiated at temperatures of from 20 to
100°C. Preference is given to use of redox systems, an example being a
combination composed of from 0.01% by weight to 0.05% by weight of organic
hydroperoxide and from 0.05 to 0.15% by weight of sodium
hydroxymethylsulphinate, at temperatures of from 20 to 80°C.



The single- or nultilayer foil is produced by nethods known per se,
exanpl es being extrusion through a slot die, as in flat-filmextrusion, or
bl own-filmextrusion, or solution casting. Miultilayer plastic foils can by
way of exanple be produced by coextrug on or |am nation or by extrusion
coating. One particular production variant relates to a transparent foi
conposed of plastic providing increased weat hering resistance and i nproved
intrinsic stability, in which process a foil is noulded in the chill-rol
process froma conposition enconpassing a) poly(neth)acrylate and

pol yvinylidene fluoride in a ratio of from1: 0.01 to 1: 1 (ww; and b) a
m xture conposed of UV stabilizers and of UV absorbers. 27 Another
particul ar nodification of the process relates to the production of a

transpar ent rrultl-subla er foi osed of plastic with §ed

weat her i N§SdassYaRon wrﬁwrﬁﬁﬁ%ﬁa@ shrasa o Seeh o lEpt FR74hY on

process q/gpgq% Bf\(a@’éd%%%g%bﬁ% ft8lthe @ﬂ@rﬂowg@@a Y lat %@@7b+@@huqﬁlsf oi |l are
ed or lamnate

coextrud to o e anot wher e ‘'one or both of the foils
conpri sepbpsacan )bemoenmneplo%@wsm\ielw gtethy! Inetbasryiate. dp tw208bbYr bers, or

where one of .the foils co rls l,.east pne il a t he ot her
rorT  conbefdns ot Sneids o Bt RF%isBlsag it S af it ah aers &Rlcndig, ' o

coext r udegdpaplbtdf frzabiaiear p&l@rrierrzafr@rﬁ c86Detftesont a4 sarhbhaeieyd at 2) iand
ponV| nylldene fluoride in aratio of from1l: 0.01 to 1: 1 (ww). The

i nvent i véhe Baidsphasee and ihe amauah gbalsy! Gagthiacay'rtassusedersy Breerabl use of
the foil 3"{3{?3%@%@@?5\6@ £2m B8 % +%§%H%%Vﬁé N %uchﬁﬁ&thb}g%% ﬁ%él‘l&l’w arly

advant ageo COa st1cs nou astics

moul di ngempéturerie noobelosettbhecglawﬂrawsln(ym terhbemaltwl*e mé’h@rmcbameed substrate
i s advant ageously by way of exanple a wi ndow profile conposed of al um nium
of wood, of plastic or of a conposite material, which by this stage bears a

decorat | YeffiymeRzRioR Githy HaRTBREESa9f plR¥Eedd hk&wiseiih enfulbiBann Br ot ect ed
from weat heri ng %y using t entive :
second stage, using the conventional auxrllarles for example those also used

for polymerization of the tough phase a2).
PVDF polymers

The PVDF polymers used for the purposes of the invention are polyvinylidene
fluorides, these generally being transparent, semicrystalline, thermoplastic
fluoroplastics. The fundamental unit for polyvinylidene fluoride is vinylidene
fluoride, which is reacted (polymerized) by means of a specific catalyst to give
polyvinylidene fluoride in high-purity water under controlled conditions of
pressure and of temperature. Vinylidene fluoride is in turn obtainable by way of
example from hydrogen fluoride and methylichloroform as starting materials, by
way of chlorodifluoroethane as precursor. For the purposes of the invention it is
possible in principle to obtain good success by using any commercial grade of
PVDF. Among these are Kynar® grades produced by Arkema, Dyneon® grades
produced by Dyneon, and also Solef® grades produced by Solvay.

An extremely high-performance weathering-protection foil can be obtained by

using the combination of PMMA/PVDF in an inventive foil in the inventive range



Anot her preferred use of the inventive foil consists in the design of a

hi gh-speci fication, durable surface finish for substrate materials.
Application of the inventive foil to the substrate is in all cases
relatively sinple. The foil is prefergply applied by neans of coextrusion
to the material to be protected. Application of the foil by neans of foi
lami nation to the material to be protected is also preferred. Preference is
al so given to a use which is characterized in that the filmis applied by
nmeans of extrusion coating to the material to be protected. Exanples
Conmposition for the exanples: Exanple 1: A PWMVA foil of thickness 56 pmis
used, conposed of a) 89.8% by wei ght of a polyner conposed of a two-phase

I mpact LE] a i 0 : il i F [ .
o6 by wel She TSI GE R st B A R Rl o) O G S by
wei ght 0453).04 ky 1weli @hiv),ah cyiinafiomwithl thadmydndive WY stetilizer aody\at e of al lyl

nmet hacryl ate
absorber package.

In one preferred variant, the inventive foil is a single-layer foil. This low-cost

variant features a blend of PMMA and PVDF in a single layer.

These embodiments are of very particular interest as single-layer weathering-
protection foil. Further preference is given to modifications in which the foil
encompasses a mixture of poly(meth)acrylate and polyvinylidene fluoride in a
ratio of from 1 : 0.15 to 1 : 0.40 (w/w), the ratio preferably being from 1: 0.15 to
1:0.30 (wiw).

In another preferred variant, the inventive foil is a multilayer foil. This means
that it has more than one sublayer, and the at least two sublayers differ from
one another in the composition of the individual sublayer. One layer can
therefore comprise PMMA, and another layer can comprise PVDF. The
invention also includes all of the conceivable combinations, and for example
one layer can comprise a blend composed of PMMA/PVDF while a second
layer of the composite can comprise only PMMA or only PVDF. Further
appropriate adjustment of properties can also be achieved by adding further

layers composed of various materials.

Embodiments which feature at least two sublayers encompassed by the foil, at
least one of which is composed of poly(meth)acrylate and at least one other of
which is composed of polyvinylidene fluoride, are of very particular interest for a
multilayer weathering-protection foil. Further preference is given to foils in which
the foil is composed of two sublayers, of which one is a poly(methyl)

methacrylate layer and the other is a polyvinylidene fluoride layer.



of 3-(2-benzotriazololyl) 2-hydroxy-5-tertoctyl benzyl nethacrylate, an

I ntrapol yneri zabl e UV absorber. of dodecyl nercaptan, based on the above
nononers, b) 10% by wei ght of PLEXI GLAS 7H, obtainable from R6hm GrbH, c)
0. 2% by wei ght of Tinuvin 360 (UV ab?ar ber based on benzotriazole from G ba
SC) and this m xture is extruded by ans of conventional processes to give
a foil. The foil is then am nated to a decorative PVC foil (brown wood
decorative effect), then applied to a plastics backing and tested.
Conmposition for further exanples: Exanple 2: Exanple 1, mnus 1.95% by

wei ght of 3-(2-benzotriazololyl) 2-hydroxy-5-tertoctyl benzyl nethacrylate in
the polyner + 2.3% by weight, based on the foil according to Exanple 1, of

Ti nuvi n( ﬁ’%e%@ggorﬁgﬁsi?égﬁx%ﬁoﬁéd EORPBEE Bf mXa i fode 80Bal&r & adj usted
accordingly. anple 3:

obtainable by foil-production processes known per se. In one preferred

embodiment, the composites are obtainable by coextrusion. However,

lamination processes are also conceivable, for example with or without the use

of adhesion promoters.

Foil composites (multilayer foils) preferred are particularly those in which the
PVDF foil itself acts as adhesion promoter, for example with respect to the

substrates to be coated composed of, for example, PVC.

Other foil composites preferred are those in which both layers comprise a blend,
in order to raise the adhesion to one another. By way of example, an exterior
PMMA layer can comprise a subordinate proportion of PVDF in order to ensure
good adhesion to a layer of pure PVDF. The PVDF layer in turn serves for direct

contact with a substrate layer preferably comprising PVC.
The stabilizer package (light stabilizer)

Light stabilizers are well known and are described in detail by way of example in
Hans Zweifel, Plastics Additives Handbook, Hanser Verlag, 5th Edition , 2001,
p. 141 ff. Light stabilizers are understood to include UV absorbers, UV

stabilizers and free-radical scavengers.

UV absorbers can by way of example derive from the group of the substituted
benzophenones, salicylic esters, cinnamic esters, oxanilides, benzoxazinones,

hydroxyphenylbenzotriazoles, triazines or benzylidenemalonate.

The best-known representatives of the UV stabilizers/free-radical scavengers
are provided by the group of the sterically hindered amines (hindered amine
light stabilizer, HALS).



Example 1, mnus 1.95% by wei ght of 3-(2-benzotriazololyl)

2- hydroxy-5-tertoctyl benzyl methacrylate in the polynmer + 2.3% by wei ght,
based on the foil according to Exanple 1, of Tinuvin(r) 360 + 0.4% by

wei ght of Chimassorb 119 (HALS from (a'%ba SC). The anmounts of nonomer of
Exanple 1 are to be adjusted accordingly. Exanple 4: Exanple 1, mnus
1.95% by wei ght of 3-(2-benzotriazol olyl)

2- hydroxy-5-tertoctyl benzyl net hacrylate + 0.75% by wei ght of CGX UVA 006
(UV absorber from C ba SC based on triazine), based on the foil according
to Exanple 1 + 0.8% by wei ght of Tinuvin(r) 360. The anounts of nononer of
Exanple 1 are to be adjusted accordingly. Exanple 5: 30 according to
Exanple 1 + 0.4% by wei ght of Chinmassorb 119 + 0.8% by wei ght of Ti nuvin(r)
360. The anounts of nononer of Exanple 1 are to be adjusted accordingly.
Exanpl e Ghe iventpestabilizarmeskage sswyposs bt theffotowing nenmmananisol ol y1)

2- hydroxy-5-tertoctyl benzyl met hacryl ate + 0.6% by wei ght of CGX UVA 006,
based on the foil according to Exanple 1 + 0.4% by wei ght of Chinassorb 119

+ 1.1% by wei ghtcphpdridmii: BBV a%@@rbeﬂb?b’éﬁ?é't'ﬁlbiol@ft?/ﬁ@norfer of Exanple 1 are
to be adjusted accor dingly. Exanmple 7 Commercially available foil,

producer: Cova BaanpdrergB: a UV absorber of triazine type,
e component C: a UV stabilizer (HALS compound).

The individual components can be used in the form of an individual substance

or in a mixture.
Intrapolymerizable UV absorbers

Typical monomers of this type contain groups with high absorption in the
wavelength range from 290 to 370 nm. Preference is given to monomers whose
UV absorption in the form of a layer of thickness 5 mm of a solution in
chloroform (spectroscopic quality) at a concentration of 0.002% by weight is at
least 10%. Examples of suitable compounds are derivatives of 2-hydroxy-
benzophenone, of hydroxyacetophenone, of cyano-§,B-biphenyl, of
hydroxybenzoic esters, of oxanilide, of p-aminobenzoic esters or of the 6,8-
dialkyl-4-oxo-5-chromanyl group. The ethylenically unsaturated groups which
are present in these monomers and which are capable of free-radical

polymerization are preferably acrylic, methacrylic, allyl or vinyl groups.

Examples of suitable monomers are: 2-(cyano-,B-biphenylacryloyloxy)ethyl-1
methacrylate, 2-(2’-hydroxy-3'-methacrylamidomethyl-5-octylphenyl)benzo-
triazole, 2-hydroxy-4-(2-hydroxy-3-methacryloyloxy)propoxybenzophenone,
2-(alpha-cyano-B,B-biphenylacryloyloxy)ethyl-2-methacrylamide, 2-hydroxy-4-
methacryloyloxybenzophenone, 2-hydroxy-4-acryloyloxyethyloxy-
benzophenone, N-(4-methacryloylphenol)-N’-(2-ethylphenyl)oxamide, vinyl



Foi |l anal ogous to Exanple 1, but the foil is lam nated to a red decorative

PVC foil, and then applied to a plastics backing and tested. Exanple 9:

Foi | anal ogous to Exanple 3, but the foil is lamnated to a red decorative

PVC foil, and then applied to a plastjcs backing and tested. Exanple 10:

31 The foils produced were weathered in the |1SO 4892-2 xenotest. The

intensity of the radiation was 180 watts/nR2, at wavel engths from 300 to 400

nm Exanple 11: Name of noul di ng conposition: Flex 8943-F (ex production

pl ant, obtainable from ROhm GrbH) Regul at or content (dodecyl mercaptan):

0. 79% by wei ght Proportion of butyl acrylate: 8% by weight Result:
4-ethyl-alpha-cyano-B-phenylcinnamate, 2-(2-hydroxy-5-vinylphenyl)-2-benzo-

triazole.

The selected proportion of the UV-absorbing monomers in the polymethyl
methacrylate can advantageously be sufficiently high that the foil layer absorbs
at least 98% of the incident UV radiation whose wavelength is from 290 to

370 nm. The concentration required for this depends on the layer thickness and
on the effectiveness of the monomer. It is generally from 0.1% by weight to 2%
by weight, based on the weight of the monomers used for preparation of the

polymethyl (meth)acrylates.

Intrapolymerizable UV absorbers have the disadvantage of not migrating.
During the course of weathering, the upper layer exposed to UV light and
weathering becomes increasingly depleted in UV absorber, but no unused UV
absorber can diffuse to replace it because the molecule has been immobilized
as a constituent of the polymer, and the layer is unprotected from the attacks of

UV radiation and weathering.

In contrast, the use of non-intrapolymerized UV absorbers permits consequent
migration of the UV absorber to the surface. At the same time, however, it is
desirable to avoid escape of the migratory UV absorber from the plastics
moulding during processing, e.g. by extrusion. Preference is therefore given
here to the use of involatile light stabilizers. Volatility can be determined by way
of the weight loss in TGA to DIN ISO 11358. Preference is given here to light
stabilizers which, when this test is carried out on the pure substance with a
heating rate of 20°C/min in air, exhibit a weight loss of 2% at a temperature
above 240°C, preferably above 270°C and particularly preferably greater than
300°C.

Component A: UV absorber of benzotriazole type



Fol | owi ng 4000 h of weathering in an Al pha H gh Energy

accel erated-weat hering device fromAtlas, the followng results were
determined with regard to protective action (e.g. colour change) for the
under | yi ng substrate (decorative vvoodz,_?ffect) by neans of opti cal

eval uation of the sanples by a group ©Of experts: The protective action of

t he noul ding conposition from Exanple 11 is conparable with the benchmark
(identically produced sanpl e using protective PMMA foil fromthe conpetitor
Kaneka). Exanple 12: Nanme of noul di ng conposition: Experinental product 1
(ex production plant, obtainable from Rohm GrbH) Regul at or content (dodecyl
mercaptan): 0.59% by wei ght Proportion of butyl acrylate 8% by wei ght.
Exanpl e 13: Nanme of noul ding conposition: Experinental product 2 (ex
production plant, obtainable from Rohm GrbH) Regul at or content (dodecyl

mer capt afxanpleDof Uy ahsiogiers Rf bporotriarcleftypeithat caorbg used ame224dy wei ght .

exhi bi t el PR 7 PO Ce BER0 BaP CapdA B TARAT PP Bor ade:  ++)
dimethylbenzyl)phenyllbenzotriazole, 2-(2-hydroxy-3,5-di-tert-butyl-
phenyl)benzotriazole, 2-(2-hydroxy-3,5-butyl-5-methylphenyl)-5-chloro-
benzotriazole, 2-(2-hydroxy-3,5-di-tert-butylphenyl)-5-chlorobenzotriazole, 2-(2-
hydroxy-3,5-di-tert-amylphenyl)benzotriazole, 2-(2-hydroxy-5-tert-butyl-
phenyl)benzotriazole, 2-(2-hydroxy-3-sec-butyl-5-tert-butylphenyl)benzotriazole
and 2-(2-hydroxy-5-tert-octylphenyl)benzotriazole, phenol, 2,2’-methylenebis[6-
(2H-benzotriazol-2-yl)-4-(1,1,3,3-tetramethylbutyl)].

The amounts used of the UV absorbers of benzotriazole type are from 0.1% by
weight to 10% by weight, preferably from 0.2% by weight to 6% by weight and
very particularly preferably from 0.5% by weight to 4% by weight, based on the
weight of the monomers used to prepare the polymethyl (meth)acrylates. It is

also possible to use mixtures of different UV absorbers of benzotriazole type.
Component B: UV absorber of triazine type

Triazines, such as 2-(4,6-diphenyl-1,3,5-triazin-2-yl)-5-hexyloxyphenol, can

moreover also be used as UV stabilizers in the mixture.

The amounts used of the triazines are from 0.0% by weight to 5% by weight,
preferably from 0.2% by weight to 3% by weight and very particularly preferably
from 0.5% by weight to 2% by weight, based on the weight of the monomers
used to prepare the polymethyl (meth)acrylates. It is also possible to use

mixtures of different triazines.



33 Exanpl e Col our change (visual assessnment after 4000 h Mattness (visual
assessnent after 4000 h) Col our change (visual assessnent after 5333 h
Mat t ness (visual assessnent after 5333 h)
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Component C: UV stabilizers

An example which may be mentioned here for free-radical scavengers/UV
stabilizers is sterically hindered amines, known as HALS (Hindered Amine Light
Stabilizer). They can be used to inhibit ageing phenomena in paints and
plastics, especially in polyolefin plastics (Kunststoffe, 74 (1984) 10, pp. 620-
623; Farbe + Lack, Volume 96, 9/1990, pp. 689-693). The tetramethylpiperidine
group present in the HALS compounds is responsible for the stabilizing effect.
This class of compound can have no substitution on the piperidine nitrogen or
else substitution by alkyl or acyl groups on the piperidine nitrogen. The sterically
hindered amines do not absorb in the UV region. They scavenge free radicals
that have been formed, whereas the UV absorbers cannot do this. Examples of
HALS compounds which have stabilizing effect and which can also be used in
the form of mixtures are: bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate, 8-acetyl-
3-dodecyl-7,7,9,9-tetramethyl-1,3,8-triazaspiro(4,5)-decane-2,5-dione,
bis(2,2,6,6-tetramethyl-4-piperidyl) succinate, poly(N-B-hydroxyethyl-2,2,6,6-
tetramethyl-4-hydroxypiperidine succinate) or bis(N-methyl-2,2,6,6-tetramethyl-
4-piperidyl) sebacate.

The amounts used of the HALS compounds are from 0.0% by weight to 5% by
weight, preferably from 0.1% by weight to 3% by weight and very particularly
preferably from 0.2% by weight to 2% by weight, based on the weight of the
monomers used to prepare the polymethyl (meth)acrylates. It is also possible to

use mixtures of different HALS compounds.

Other costabilizers that can be used moreover are the HALS compounds
described above, disulphites, such as sodium disulphite, and sterically hindered

phenols and phosphites.
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Further additives

Further additives which can be added to the plastics moulding are matting

agents, pigments, dyes or adhesion promoters.

Production of the foils

The inventive foil can be produced at any desired thickness as a function of the
intended application. A surprising factor here is always the high transparency of
>91.5%, paired with exceptional weathering resistance and also with the very
high weathering protection provided to the substrate. However, for the purposes
of the invention preference is given to a relatively thin plastics moulding, namely
a film or a foil, characterized by a thickness in the range from 10 to 200 uym,
preferably in the range from 40 to 120 um, particularly preferably in the range
from 50 to 90 um.

The single- or multilayer foil is produced by methods known per se, examples
being extrusion through a slot die, as in flat-film extrusion, or blown-film
extrusion, or solution casting. Multilayer plastic foils can by way of example be

produced by coextrusion or lamination or by extrusion coating.

One particular production variant relates to a transparent foil composed of
plastic providing increased weathering resistance and improved intrinsic
stability, in which process

a foil is moulded in the chill-roll process from a composition encompassing
a) poly(meth)acrylate and polyvinylidene fluoride in a ratio of from 1 : 0.01 to
11 (wiw);

and

b) a mixture composed of UV stabilizers and of UV absorbers.
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Another particular modification of the process relates to the production of a
transparent multi-sublayer foil composed of plastic with increased weathering
resistance and with improved intrinsic stability,

in which process

a poly(meth)acrylate foil and a polyvinylidene fluoride foil are coextruded or
faminated to one another, where one or both of the foils comprise(s) a mixture
composed of UV stabilizers and of UV absorbers, or where one of the foils
comprises at least one UV stabilizer and the other foil comprises at least one
UV absorber, and where the laminated or coextruded multi-sublayer foil
comprises the poly(meth)acrylate and polyvinylidene fluoride in a ratio of from
1:0.01t01:1 (Ww).

The inventive foils have a broad range of applications. One preferred use of the
foils is the coating of plastics mouldings. Here, it is particularly advantageous to
coat plastics mouldings which comprise PVC, or plastics mouldings which are
composed of polyvinyl chloride. The protected substrate is advantageously by
way of example a window profile composed of aluminium, of wood, of plastic or
of a composite material, which by this stage bears a decorative foil, preferably
composed of PVC. This foil is then protected from weathering by using the

inventive foil.

Another preferred use of the inventive foil consists in the design of a high-

specification, durable surface finish for substrate materials.

Application of the inventive foil to the substrate is in all cases relatively simple.
The foil is preferably applied by means of coextrusion to the material to be
protected. Application of the foil by means of foil lamination to the material to be
protected is also preferred. Preference is also given to a use which is
characterized in that the film is applied by means of extrusion coating to the

material to be protected.
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Composition for the examples:

Example 1:

8:

28

A PMMA foil of thickness 56 um is used, composed of

a) 89.8% by weight of a polymer composed of a two-phase impact modifier

according to EP 0 528 196 whose overall composition is

59.9

37.1
0.36
0.66
1.95

0.53

% by weight
% by weight
% by weight
% by weight
% by weight

% by weight

of MMA

of butyl acrylate

of ethyl acrylate

of allyl methacrylate

of 3-(2-benzotriazololyl) 2-hydroxy-5-tert-
octylbenzylmethacrylate, an intra-
polymerizable UV absorber.

of dodecylmercaptan, based on the above

monomers,

b) 10% by weight of PLEXIGLAS® 7H, obtainable from Réhm GmbH,

¢) 0.2% by weight

Ciba SC)

of Tinuvin 360 (UV absorber based on benzotriazole from

and this mixture is extruded by means of conventional processes to give a foll.

The foil is then laminated to a decorative PVC foil (brown wood decorative

effect), then applied to a plastics backing and tested.
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Composition for further examples:

Example 2:

Example 1, minus 1.95% by weight of 3-(2-benzotriazololyl) 2-hydroxy-5-tert-
octylbenzylmethacrylate in the polymer + 2.3% by weight, based on the foll
according to Example 1, of Tinuvin® 360. The amounts of monomer of

Example 1 are to be adjusted accordingly.

Example 3:

Example 1, minus 1.95% by weight of 3-(2-benzotriazololy!) 2-hydroxy-5-tert-
octylbenzylmethacrylate in the polymer + 2.3% by weight, based on the foil
according to Example 1, of Tinuvin® 360 + 0.4% by weight of Chimassorb 119
(HALS from Ciba SC). The amounts of monomer of Example 1 are to be

adjusted accordingly.

Example 4:

Example 1, minus 1.95% by weight of 3-(2-benzotriazololyl) 2-hydroxy-5-tert-
octylbenzylmethacrylate + 0.75% by weight of CGX UVA 006 (UV absorber
from Ciba SC based on triazine), based on the foil according to Example 1 +
0.8% by weight of Tinuvin® 360. The amounts of monomer of Example 1 are to

be adjusted accordingly.

Example 5.

Example 1, minus 1.95% by weight of 3-(2-benzotriazololyl) 2-hydroxy-5-tert-
octylbenzylmethacrylate + 0.75% by weight of CGX UVA 006, based on the foil
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according to Example 1 + 0.4% by weight of Chimassorb 119 + 0.8% by weight
of Tinuvin® 360. The amounts of monomer of Example 1 are to be adjusted

accordingly.

Example 6:

Example 1, minus 1.95% by weight of 3-(2-benzotriazololyl) 2-hydroxy-5-tert-
octylbenzylmethacrylate + 0.6% by weight of CGX UVA 006, based on the foil
according to Example 1 + 0.4% by weight of Chimassorb 119 + 1.1% by weight
of Tinuvin® 360. The amounts of monomer of Example 1 are to be adjusted

accordingly.

Example 7:

Commercially available foil, producer: Cova

Example 8.

Foil analogous to Example 1, but the foil is laminated to a red decorative PVC

foil, and then applied to a plastics backing and tested.

Example 9.

Foil analogous to Example 3, but the foil is laminated to a red decorative PVC

foil, and then applied to a plastics backing and tested.

Example 10:

Foil analogous to Example 5, but the foil is laminated to a red decorative PVC

foil, and then applied to a plastics backing and tested.



34 Cainms 1) Transparent foil conposed of plastic with good weathering
resi stance and UV resistance where the foil enconpasses a)

pol y(net h)acryl ate and pol yvinylidene fluoride in a ratio of from1: 0.01
to 1: 02 (ww; and b) a m xture conppsed of UV stabilizers and of W

absorbers. 2) Foil according to Caim1l, characterized in that the foil is
a single-layer foil. 3) Foil according to Claim1, characterized in that
the foil is a multilayer foil. 4) Foil according to Claim3, characterized

in that the foil enconpasses two subl ayers, of which one is conposed of
poly(nmeth) acrylate and the other is conposed of polyvinylidene fluoride.

The foils produced were weathered in the ISO 4892-2 xenotest. The intensity of

the radiation was 180 watts/m?, at wavelengths from 300 to 400 nm.

Example 11:

Name of moulding composition: Plex 8943-F (ex production plant, obtainable
from R6hm GmbH)

Regulator content (dodecyl mercaptan): 0.79% by weight

Proportion of butyl acrylate: 8% by weight

Result:

Following 4000 h of weathering in an Alpha High Energy accelerated-
weathering device from Atlas, the following results were determined with regard
to protective action (e.g. colour change) for the underlying substrate (decorative
wood effect) by means of optical evaluation of the samples by a group of

experts:

The protective action of the moulding composition from Example 11 is
comparable with the benchmark (identically produced sample using protective

PMMA foil from the competitor Kaneka).

Example 12:

Name of moulding composition: Experimental product 1 (ex production plant,
obtainable from Ré6hm GmbH)

Regulator content (dodecyl mercaptan): 0.59% by weight

Proportion of butyl acrylate: 8% by weight.



5) Foil according to Caim4, characterized in that the foil is conposed of
two subl ayers, of which one is a poly(nethyl)nmethacrylate |ayer and the
other is a polyvinylidene fluoride |layer. 6) Foil according to any of
Clains 3 to 5 characterized in that j4 has been coextruded. 7) Foi
according to any of the preceding clains,characterized in that its
transparency is >91.5% 8) Foil according to any of the preceding clains,
characterized in that the weight-average nolar nass MM of the
poly(neth)acrylate a) is a80 000 g/ not, determ ned by neans of gel
perneati on chromat ography. 35 9) Foil according to any of the preceding
clains, characterized in that the weight-average nolar nass MM of the

pol y( nmet e a) is 120 000 g/nmol, determ ned by neans of gel
perrnsatlm(g e 38 ography. 10) Foil accordlng to any of the preceding
clainms, characterized in that the weight-average nolar nmass MM of the

poly(net acrY] ate /nDI det gel

Dot voat i SRAHPbRCISRBRY PO FoRpetERaR PR TED 2280 PR BNl O g
cl ai s, @Bgﬂ@gﬂgﬁbﬁegohﬁ1ghﬁﬂ4 he wei ght - average nol ar nass MM of the
pon(net acrYlate a) is in the range from 80 000 g/mol to 180 000 g/ nol,

preferab gufat@morrt@wg(do\dﬁ@yhm@@agm)g@ ﬁﬁ% Py Westht000 g/ nol, nore
preferabk%o%ﬂh&ﬁ%fbﬁ@?ﬁc&%ﬁg]%%%tgp to 180 000 g/nmol, in each case
on

determ ned perneat’i natography 12) F0|I according to
any of the precedlng clalns characterlzed in that the pon(neth)acryIate
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exhibited markedly better behaviour when assessed visually (grade: ++)



pol ymeri zabl e constituents conprise: a.

wei ght of net hyl

net hacryl at e,

an acrylate having an ester

r adi cal
0% by weight to 10% by wei ght of rmn%ge
a. and b. 13) Foil 0

in that the poly(nmeth)acrYl ate a)

according to any

conposi ti on whose pol yneri zabl e constituents conpri se:

wei ght to 92% by wei ght of nethyl
by wei ght of an acrylate having an ester f.

al cohol ,

net hacr Yl ate, e.

r adi cal

d.

from> 50% by wei ght to 99. 9% by

b. fromO. 1% by weight to < 50% by wei ght of
deriving froma Cl-C4 al cohol,
rs copolyneri zable with the nononers
t he preceding cl ai s,
i s obtai nabl e by pol ynerization of a
from 88% by

from 8% by weight to 12%
deriving froma C1-C4

g. fromO0% by weight to 10% by wei ght of nononers copol yneri zabl e
Colour change | Mattness Colour change | Mattness
(visual (visual (visual (visual
Example
assessment assessment assessment assessment
after 4000 h after 4000 h) after 5333 h after 5333 h)
1: - - .- --
2: o) 0] - to -- -
3: 0O ++ O +
4: O ++ o) +
5: + ++ + ++
6: + ++ + + to ++
1 - o .- -
8: - - .- --
9: O ++ O +
10: - ++ +4+ ++
++ = no visible alteration
+ = only very slight alteration visible
0] = only slight alteration visible

characterized

= marked alteration visible

= very marked alteration



3600 with the nmononers a. and b. 14) Foil according to any of the preceding
clains, characterized in that the poly(neth)acrylate a) has been rendered

i npact -resi stant by using an inpact nodifier. 15) Foil according to any of
the preceding clains, characterized in that the anmount of inpact nodifier
is from1%to 50% by wei ght, based on the entirety of poly(nmeth)acrylate
and inpact nodifier. 16) Foil according to Claim14 or 15, characterized in
that the poly(neth)acrylate a) and. the inpact nodifier derive froma
core-shell polyner, where the shell fornms a matrix conposed of polyner in
the foil. 17) Foil according to any of the preceding clainms, characterized
by a thickness in the range from 10 to 200 pm preferably in the range from
40 to 120 pm particularly preferably in the range from50 to 990 pm 18)
Process for the production of a transparent foil conposed of plastic
provi di ng weat hering resistance and intrinsic stability, in which process a
foil is noQkiled in the chill-roll process froma conposition enconpassing
a) poly(neth)acrylate and polyvinylidene fluoride in a ratio of from 1:

0.01 to 0.5 (ww; and.  b) a mxtur Qefeth redigtbhdel @rdv and of UV
absor ber s. 1)1gyanpgeeiell P?f%wsﬁg%lp%atﬁ"c\&u OR Of @ terrfggspar ent mul ti-subl ayer

foi | conposede.diftariek agketecthefdillenowapdseds ng resi stance and with intrinsic
stability, in_which braces | V( DRL LA Fiydrdk 6n Bobtio efrftbmat pBPYvi nyhdene
L BP0 PO R

fluoride foil & or | nated to one anot her, where one or both
of the foils 370 1:0.5{w/w); and

b) amixture composed of UV stabilizers and of UV absorbers.
2) Foil according to Claim 1, characterized in that the foil is a single-layer foil.
3) Foil according to Claim 1, characterized in that the foil is a multilayer foil.

4) Foil according to Claim 3, characterized in that the foil encompasses two
sublayers, of which one is composed of poly(meth) acrylate and the other is

composed of polyvinylidene fluoride.

5) Foil according to Claim 4, characterized in that the foil is composed of two
sublayers, of which one is a poly(methyl)methacrylate layer and the other is a

polyvinylidene fluoride layer.

6) Foil according to any of Claims 3 to 3, characterized in that it has been

coextruded.

7) Foil according to any of the preceding claims,characterized in that its

transparency is >91.5%.

'8) Foil according to any of the preceding claims, characterized in that the weight-
average molar mass MM of the poly(meth)acrylate a) is =80 000 g/mol,

determined by means of gel permeation chromatography.
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9) Foil according to any of the preceding claims, characterized in that the weight-
average molar mass MM of the poly(meth)acrylate a) is =120 000 g/mol,

determined by means of gel permeation chromatography.

10) Foil according o any of the preceding claims, characterized in that the weight-
average molar mass MM of the poly(meth)acrylate a) is =150 000 g/mol,

determined by means of gel permeation chromatography.

11) Foil according to any of the preceding claims, characterized in that the weight-
average molar mass MM of the poly(meth)acrylate a) is in the range from
80 000 g/mo! to 180 000 g/moal, preferably in the range from 108 000 g/mol to
180 000 g/mol, more preferably in the range from 122 000 g/mol to 180 000
g/mol, in each case determined by means of gel permeation chromatography.

12) Foil according to any of the preceding claims, characterized in that the
poly(meth)acrylate a) is obtainable by polymerization of a composition whose
polymerizable constituents comprise:

a. from > 50% by weight to 99.9% by weight of methyl methacrylate,

b. from 0.1% by weight to < 50% by weight of an acrylate having an
ester radical deriving from a C1-C4 alcohol,

c. from 0% by weight to 10% by weight of monomers copolymerizable

with the monomers a. and b.

13) Foil according to any of the preceding claims, characterized in that the
poly(meth)acrylate a) is obtainable by polymerization of a composition whose
polymerizable constituents comprise:

d. from 88% by weight to 92% by weight of methyl methacrylate,

e. from 8% by weight to 12% by weight of an acrylate having an ester
£ radical deriving from a C1-C4 alcohol,

g. from 0% by weight to 10% by weight of monomers copolymerizable
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with the monomers a. and b.

14) Foil according to any of the preceding claims, characterized in that the

poly(meth)acrylate a) has been rendered impact-resistant by using an impact
modifier.

15) Foil according to any of the preceding claims, characterized in that the amount
of impact modifier is from 1% to 50% by weight, based on the entirety of
poly(meth)acrylate and impact modifier.

16) Foil according to Claim 14 or 15, characterized in that the poly(meth)acrylate a)
and the impact modifier derive from a core-shell polymer, where the shell forms
a matrix composed of polymer in the foil.

17) Foil according to any of the preceding claims, characterized by a thickness in
the range from 10 to 200 um, preferably in the range from 40 to 120 um,
particularly preferably in the range from 50 to 90 um.

18) Process for the production of a transparent foil composed of plastic providing
weathering resistance and intrinsic stability, in which process a foil is moulded in
the chill-roll process from a composition encompassing
a) poly(meth)acrylate and polyvinylidene fluoride in a ratio of from 1:0.01 to
0.5 (w/w); and

b) a mixture composed of UV stabilizers and of UV absorbers.

19) Process for the production of a transparent multi-sublayer foil composed of
plastic with weathering resistance and with intrinsic stability, in which process a
poly(meth)acrylate foil and a polyvinylidene fluoride foil are coextruded or
laminated to one another, where one or both of the foils
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comprise(s) a mixture composed of UV stabilizers and of UV absorbers, or
where one of the foils comprises a UV stabilizer and the other foil comprises a
UV absorber, and where the laminated or coextruded multi-sublayer foil
comprises the poly(meth)acrylate and polyvinylidene fluoride in a ratio of from
1:0.01to 0.5 (w/w).



