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-1 Wathering-resistant foil for yellow col ouring
of retroreflective noul dings The present invention
relates to a weathering-resistant 5 foil for yellow
colouring of retroreflective nmouldings, to

yel | ow col our ed retrorefredklve nmoul di ngs, and al so
to the use of, these artlcle

retroﬁ@ﬁ@QﬁQ%ﬂgrﬁﬁﬁ%ﬁqﬁﬂ§ Q%Hﬂzﬁﬂgﬁ) feolppring

traffic signs |df\Mﬁﬂrd@ﬁfﬂhcﬁinemmouﬁdxngprIe, t he
publication EP-A-0 609 880 descri bes the production of
specific retroreflective articles which can be used

e EMelptlr posent2osi gailateantof acwer therdnumyesistant

L%gipf Qéﬂbéw SBesh &ﬁ CBEO%%tf@@b%ﬁe%ﬁ%g%e%muldlngs,

ravel ers 5 see t ni ficance o vari oys
Siqnyeh L oNT HOFPRERA AR Loid o N HYU GoacPhHed 50
I B2 6095 88Re §@narbecTo pured with commonly used
colours or else with conbinations thereof. That

speci fication noreover sets out all of the types of

gi‘htaestugeus;falﬂe)tnmmﬂarmnmjmmlumséono@lr@idmlgé;ion of
at eci f.icatio n ovi y Gon

OO RS PO ote ey ofhohey FE vaRY rrcEdhple, the

|puhah:r¢atm1ar EBrénQe-ﬁ@@l ARG e sordlpngshe sprppugtdon of

6 %églgr?¥£g?§efi85€£vélb@tlEmgsuﬁﬁlgﬁ EQb'%e used for

met hacr yl at e plastlcs %F uy
sfplé%‘ifpérﬁﬁﬁledl se&md%aqqn&n ¥HPhel HroEEERe o Use Of
OiVei Bi@*'épé@ﬂfﬂbmﬁalbaflngﬁﬁﬁﬁisé@mmléﬂlk&avellers to

.%%éxg{l,eotﬁ?g}nlgp“b"‘?ggq'gg vo5c ese U BhY Mo & great

ese
C@i&aamCshamhs mbelﬁhegs geﬁemabed im EW@AU§U£03M%30 can

S}i)%n qt idd CHF%E t&ﬁnmcy gteglne ?Io & eQJJ:' OBlse with

resu IS rapl is col ourlng
Séomhlmh’e1bnghtth@fr610lfe pThfd? Wﬁcﬁfh@éﬁlaﬁdwr%ﬂ%eosets

ﬁu@' 1lanth%CEy%%st%% @T@%@ﬂb'd@ﬁﬂﬂﬂyﬂh§&§ to produce
erefore to provide foil ﬁk can be used

pF@%ﬁ@tlmﬂﬂk§l§H§1 Owb65|0®9%ﬂl FHEPRn q@é%lngntprOVlde
rghyor ebhegkitee rddlings. for production of specific

mouldings, i.e. in particular orange-coloured

mouldings.

EP-A-0 659 829 provides, inter alia, the use of foils
composed of polymethyl methacrylate plastics. It says
specific moulding compositions can be processed to give
particularly weathering-resistant foils. However, that
publication gives absolutely no indication of any
colouring of these foils. If certain shades are then
generated in the usual way, 1i.e. in particular the
yellow tone of direction signs, the result is rapid

fading of this colouring.

In the light of the prior art stated and discussed
herein, an object of the present invention was
therefore to provide foils which can be wused for
production of yellow-coloured weathering-resistant

retroreflective mouldings.
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- 2 The foils should have not only high weathering

resi stance but also high durability and good
processability. 5 Another object of the present
invention was to provide foils with excellent optica
qﬁallty which also is retaiRed for a very | ong tlne

The inventive foils shoul d noreover a | e of

sThpl e Qﬁ&W(NﬁQREﬁdprBﬂﬁ%tl@ﬁt'ﬂﬁ %ho 8 |nweatherlng
pﬁéii§ﬂér@(ﬁe be possi bhes®n rieagh | y cabtaAdidaiblye pleamt, good
t hus | ar ge-scal e i ndustrial manufacture.

ThEQ® %%%i%ggand al so ot her objects which although

15 not epr|C|tIy nmenti oned are self-evidently

dﬁﬁ&ﬂﬁ@%eobgéeﬁ1BEGﬂHé“%%EﬁéHEe§n9é§€£§§egaﬂe%@lbﬂavlde

result those circunstances, are
afhl byediith a e lloints @pddcPledanalebdi nyhich also is

Adyant aggoesr gnbedineshs eiméhe inventive foils are
protected by the 20 clains dependent on Claiml. Wth

respect to the process for production of these foils,
aﬁﬂealﬁmvéﬁelvéetf@ibéle@hém@ﬁrnmdnﬁamgx ®eai meapdbland of

16 acgéeve Epe Qbj egts s éFO&EE %he %%qgentgﬂghgg in

IIom;ant%PaqU|none present In
PpMAthaybarl sbat plcmtblw)w weaghiy tcﬁ@tamaﬂsle plant

c %Qénggrﬁﬂﬁ HHQS§%F% e8bch8a8Sin@Nst r PMbAYBECLure.

ol our a~ye w ant hraqui none dye, where the
chromaticity coordi nates of the PMVA |ayer 30 (x;y) of

:Egeéét lrdllfj\jgdﬂ%ct | Mﬁd”ﬁsﬂtéi:l n@th@ﬂ 5@]?\/\%‘3&% awRich tdlithough
yel | ow', regi on o ect
pBPht Sxe ot ]%g m@ﬂ%i@neg 215 4%% : e§?§ E)y%ﬁge,rlyva:ble
8fégﬁ) tBe(XCEr@umﬁﬁanges 0d483)5sdd (xherdiMexry are an
. 534 rtiqul arl
}PSH%E ?%% %%F%l%Vﬁ¥ g@@%?tcEQEQﬁgg?ﬁ g?:sﬁg% 32hieved
peusonthbllﬁedlﬁn ﬁﬁ@céﬂbeﬁn e $daisr that ﬁ@ﬂ%ﬁtageous

n@ﬂﬁHH?g@ﬂ? t@%e§hglﬁ%%e%%lbgef%hﬂ%s%%@‘ﬁyﬂﬂéﬂﬂéﬁ by the

ose om#coloured PNW%,Ia er and of the
réﬂ-aéméﬂ@@Pﬁv@egﬁbs?ﬂat% aim 1. hY Tespect €3 the

process for production of these foils, and also the
retroreflective mouldings, Claims 15 and 16 achieve the

objects set.

If the concentration of a vyellow anthraguinone dye
which is present in the PMMA layer is at least 3% by
weight, the foils obtained encompassing at least one
PMMA layer coloured with a yellow anthraguinone dye,
where the chromaticity coordinates of the PMMA layer
(x;y) of the retroreflective moulding to ISO 3864 are
within the "yellow" region of the spectrum whose corner
points are 1 (x = 0.519, y = 0.480); 2(x = 0.468, y =
0.442); 3 (x = 0.427, y = 0.483); 4 (x = 0.465, y =
0.534) have pafticularly high colourfastness on
irradiation with UV 1light. It is clear here to the
person skilled in the art in the sector that this
measurement takes place on the finished composite
composed of the yellow-coloured PMMA layer and of the

retroreflective substrate.
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- 3 The follow ng advant ages are noreover achieved

via the inventive neasures, inter alia: -

Retrorefl ective noul di ngs obtai nable via the use of

the inventive foils exhibit good durability, in 5
particul ar high weat hering-résirstance. These are
noreover in_particular also capable of use for a Lon%
pERe o8OoW PHIRPgRITRRISGES 1aF UNPLERR YR YT oAChIGV BT Tthe

?Ikyxlré/ﬂlﬁixbé%@é@@ﬁ@éﬂgi@{e]{:h@lﬂde- 10 - The i][welntive

oi I s have good nechani cal. ..properties. The fails

SFovi deet e R FRvanaror S PRET orior e HER LS e | BRE 2o
pr ocesst ngher bpeehtese ésilal sehdbithgooet durefdiddttivve in
CoMposie ey Obi gt naflih hOSEELEONY TREIS INRILT OkfeCaN are
al so be processed on machines that are readily

obt ai redtecemd whdalartimedar wivsoucapaplaeaf fepe for a

parti cubay pRIYEGRUL | PPRN Y iMPASHEESsure TR® | Dventddi@ation,
foils exhibit excellent_ opt]cal ,20 properties. Anmong

t hese %&%?O?%t%?yaY?%}bh?g?le??%h%%1$fa€%%.dYeThe
inventive foils can easily be produced via

C nveniional.ne PartLguIargé | ow cost, and

t hods. 5 .
| ar ge %%ust}?g?gg%EFe mEPhGds cBRVEher &5 e bg@éiﬁﬁfcal
to obtmiop¢iheienyveThievefdol$ sprdmédedventad veheoidrsvention
enco a n y I e |
Vel | on Lt e s done Sy pea® BocRsdibt Rt Aes, as
met hacky$at o (PMvAsstueeefiort prodgenpesisest iikrainable

| ayer @Rer&PO¥R. Pahese Hod YRS Y| cHBt hacdy | Bkepraddssed
pol ynmers obt ai nabl e, via pol yneri atlgg af nomer

Whi ¢h @RCBRBALESeERIF AEEhAERFEAYe and’ widely
pol ymetsyd, net hacthd et es ame capabka of fder nopasticular
35 processin ese are often ternmed PMVA

and th
moul di RGTCERpBLTtY ofic 2 AHETY 8" t hese noul di ng

conmpositions can enconpass ot her constituents.

Partichlarly prefepred (BWA mauhding CResitdAns dptical

properties. Among these are, inter alia, high

transmittance.

> The inventive foils can easily be produced via
conventional methods. Particularly low-cost and
large-industrial-scale methods can therefore be

nsed to obtain the inventive foils.

The inventive foils encompass at least one PMMA layer
coloured with a yellow anthraquinone dye. The
polymethyl methacrylates (PMMAs) used for production of
this layer are known per se. Polymethyl methacrylates
are polymers obtainable via polymerization of monomers
which encompass methyl methacrylate. Preferred
polymethyl methacrylates are capable of thermoplastic
processing, and these are often termed PMMA moulding
composition, where these moulding compositions can

encompass other constituents.

Particularly preferred PMMA moulding compositions
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conprise at | east 60% by wei ght, based on the total

wei ght of the noul ding conposition, of polyners
obt ai nabl e via pol yneri zati on of nonomer conpositions
whi ch conprise at |east 20% by weight, preferably at 5

| east 40% by weight, in partficul ar at |east 80% by

wei ght and verf part|cularly preferably at |east 95%
sompai sght 2tofleatthy 0 0fetacHweiahs, TSt opar ttiom drtal

LSSt Preter gk nah&bldﬂﬁbyn%’foilpo% iati drgast OBO%QQBZLymers
wei ght |n partlcu enpodi nents.. 10 The nono
SN G Visly RORPITSE® bEa a8 fipRges  compositions

W&hhaﬁrybape;sethfw maasneﬁHthbphw&u@h¢opopyaﬁerahbyeat
net net hacr ate 0 o
4gcrylrlﬁé\t ISt The exr]%r es{s(?lg% ech EQSEt 80 by
evecigyipasses V\@Ijnapayt1cal@slfanﬁra‘éeyalailﬁsataﬂ;eaarts@5° by

Jg#%@s @i HhEEnE Wome THES By 1 FPBOMBRS BE6 ﬁ@khohn%wnthese

ese are, I nter alla (nmeth acr | at es
crém%r#%nm@%\m aPedYBPEShERs at eleq'lsme%%w bacmlgf‘é in

4ot dBih) @msod akent H7opyl  (meth)acrylate, n-butyl
neth)acrylate, tert-butyl (meth)acrylate, pentyl
(rmeth)acrylate and 2-ethyl hexyl 25 (meth)acryl ate;
(Tﬁéhmaﬁbmbatmmmpdgjtxhnsvmaﬁrmmmpnﬂﬁawabedides methyl

%qga;’é@ &3 oehs;ﬁ m%g%%{gﬁgﬂ a22P %%wmerlzable
(wmﬁﬂﬂm&#@?bl@etB@Cavyatﬁneﬂmya@ryhaﬁ@sar§u@ﬁh@§ (meth) -

Qﬁﬂﬁy th)acrylate or phenyl (meth)acrylate, where
each ary radical may be unsubstituted or have up to

four substituents; cycloal kyl (neth)acryl ates, such
athe3- %‘x@ﬁﬂe%)é@'di’lhe)ﬁﬂbthﬁ ﬁ'@k?lé@é&!' aérﬁsoragﬁa@@é@ylmethacryl—

(et actylate; hydroxyalkyl (neth) 3gtyLat e R Fhese

monomers are well known.

Among these 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, pentyl (meth)acrylate and Z2-ethylhexyl
(meth)acrylate;

(meth)acrylates which derive from unsaturated alcohols,
e.g.

oleyl (meth)acrylate, 2-propynyl (meth)acrylate, allyl
(meth)acrylate, vinyl (meth)acrylate;

aryl (meth)acrylates, such as benzyl {meth)acrylate or
phenyl (meth)acrylate, where each aryl radical may be
unsubstituted or have up to four substituents;
cycloalkyl (meth)acrylates, such as 3-vinylcyclohexyl
(meth)acrylate, o

bornyl (meth)acrylate;

hydroxyalkyl (meth)acrylates, such as

3-hydroxypropyl (meth)acrylate,

3,4-dihydroxybutyl (meth)acrylate,

2-hydroxyethyl (meth)acrylate,
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3, 4-di hydroxybutyl (meth)acrylate, 2-hydroxyethyl
(nmeth)acrylate, - 5 - 2-hydroxypropy| (met h)acryl at e;
gl ycol di(nmeth)acrylates, such as 1, 4-butanedi ol
(rmeth)acrylate, (meth)acryl ates of ether al cohol s,
e.g. 5 tetrahydrofurfuryl ¢mét h) acryl ate,

vi nyl oxyet hoxyet h (meth)acrylate; am des and
rﬁﬂwqhé@xwr?%% h%&%ﬁﬂ RETEEREC’ €. g.

R%;( Jodll metdny [ mopE Opya ) 4et h)aesy| ardgde, 1, 4-butanediol

%% eth¥lpﬂosghono)(neth)acrylan1de 10

TP LY 63 ani do- 2- et hyl - 2- pr opanol ;

suﬁphmracnplat®$ngfnethazrqlembslssuehgas
e .

E %IOC gnafd%fégyi ngﬁ%?%cr iﬁ%ﬁ% vinyloxyethoxyethyl
etm@¢&h$©hﬁh@t%thyl (neth)acrylate 15
t£ﬁ9§¥§n§ﬁ@nﬁ$@¥iléﬁeéh)@@éﬂﬁ?&@ryllc acid, e.q.

[ ph net h
{ﬂ%ﬁﬂ?%%?i@%&?%&?%?ﬁ§} I2‘61(”IV)WFJE%?"”‘mb‘é"F‘yfunctiona

(MEt@i@@my}pm@gph@M@h ﬁéthb@&ﬁyeﬂmbﬂedinFtracryIate
cero me t
iR 2o LR B AL E: b FolEh by e e

dﬁﬁbph@Eﬂcabb&Enlm@emetbﬂpoglateﬂs secheapol ymeri zed
"By ié&ré @Pgih%ﬁtﬁﬁa&lp tygated nononers which

ovenentloned
(ﬁeth;g@quat@@utyhe BgbohecHeheFal |y used of these

CQHPQPQQ@ hén§1@ﬂh91t@m5@%§Q&r heby, preferably from

Oto 96 and rticularly preferably fromoO
tBhQQ@Q%Vagﬁm %Y 1phagh gﬁcfﬁgaﬁsfght 30 of the

n@@@ny1§ulpnﬁnybﬁeﬁngbnomets herglaag,be used

SOV P b Dt ool e, Amono these
1phkpfeneti65abramehhﬁaarkéﬂES$,sauhhaés
Vﬁﬁygﬁgﬁk8Eeéﬁﬂgth§c§ylate,

glycerol tri(meth)acrylate,

trimethylolpropane tri(meth)acrylate.

Alongside the (meth)acrylates described above, the
compositions to be polymerized may also comprise other
unsaturated monomers which are copolymerizable with the
abovementioned (meth)acrylates. The amount generally
used of these compounds is from 0 to 50% by weight,
preferably from 0 to 40% by weight and particularly
preferably from 0 to 20% by weight, based on the weight
of the monomers, and the comonomers here may be used

individually or in the form of a mixture.

Among these are, inter alia, 1—alkénes, such as
l-hexene, l-heptene;

branched alkenes, such as vinylcyclohexane, 3,3-
dimethyl-1l-propene, 34methyl—1—diisobutylene, 4-methyl-
l-pentene;

vinyl esters, such as vinyl acetate;

styrene, substituted styrenes having an alkyl substitu-
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di met hyl - 1- propene, 3-nethyl-I-diisobutyl ene,

4-met hyl - 1-pentene; vinyl esters, such as vinyl

acetate; styrene, substituted styrenes having an al kyl
substitu - 6 ent in the side chain, e.g.

a-net hyl styrene and a-ethyl étyrene, substituted
styrenes having an al kyl substituent on the ring,

eent vinyl toleuereldmd Phakit hyEsByr efemekavdgéyacag and

S YEEREBs t pHERe AS JTIK: B G DOr @%E/Wé@l@%s having an alkyl
di chl or ostyr enes, trlbronDstyrenes and

t 2P oWERt yrMestPhet By CIS F vi Aot , Akn P
aﬁeﬁhyl@wypgmedlnBaloaenaﬁgﬁpthQreﬁes, such as mono-

th I I i di
cg?%r%%%%rolng DXJ éﬁ%ﬁ%oé%ﬁ%éﬂ%s,l E%ﬁﬁ%%@%%%?%éﬁes and
vt@yr@bp@m®ﬂtﬁeeHQSV|nylcarbazole 3-vinyl - carbazol e,

o] \ Z0 2=
GBS GE S T (B o Ay
y -

p%TYb$YH@h§ld%P@rnyﬁp?ﬁFBWﬂdﬁn@lnglPVﬁﬂﬁﬁﬁﬁrm|§T

Ny ¥ih PVb _apaghépt amz bL\dllmélthyuyﬁokzaﬁg@gﬁyrwdriyﬂeqxo| aﬂmyl—
15 vi n¥ uran, E Ithlo hene, V|n hi ol ane, Qy
Ryl el v v e bR By oy drabdinel tiviny1-
Z@éﬁbaﬂ@ﬁehydr@gemayédavbaybégazolésvrwyﬁﬂmuﬂdﬂﬂiﬁfandZ-
i Ssopr e | ei [ S

n%? h%fg%h H?%fmlaggoggth ﬁngﬁhglggE %gﬁdéﬁﬁ lﬁﬂVfﬁ§l—
mainerrnidéonﬂet hymwm@yk@wohx@ln@n ene{—vwlrpsa%rolldmer

1N2v9h¥18¥ PSﬂé@@gm,l-ﬁLﬁﬁﬂ'Iﬁﬁ€§¥8fH@tam, v1nyloxolane,
I nyl benzene, ||sopropenylbenze

1V83Hif§6%PopenVPB&ﬁf@ﬁ@pﬁﬁael 4- FYIFPdSdANbenz iYL~
25?Iag?£@90n£ﬁcqma@ﬁ¢@¢mé@r xpiqupjuqtiaaz?bés,t hevinyloxa-
pol yme acr icula bl
eﬁ@iﬁﬁa@égs HﬂﬁBﬂ%%@g §VFE %?%%ﬁgiﬁ%fgaecggaabgorb W
rathal i ebhe88 SyﬂlmabpnengheethefSthasdtype contain

[ h h
ORQuRS Wi L0; i 0o PRSPILLON LHcA Neay@vRl ROGLN e i de,

Am efence is given to nononers
wheskyUvadpisor prhodriide t Feledidss gﬁ@%ﬁ%mqﬁelmlde, and

t Bk ekBESS sBcAMAQf 1B AN Hehzene, 1,3-divinylbenzene,
1,4-divinylbenzene, 1,2-diisopropenylbenzene,

1,3-diisopropenylbenzene and 1,4-diisopropenylbenzene.

The  monomer composition for production of the
polymethyl methacrylates particularly preferably
encompasses monomers having groups which can absorb UV

radiation.

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 concentration
0.002% by weight is at least 10%. Examples of suitable
compounds are derivatives of 2-hydroxybenzophenone, of
hydroxyacetophenone, of cyano-f,p-biphenyl, of hydroxy-
benzoic esters, of oxanilide, of p-aminobenzoic esters

or of the 6,8-dialkyl-4-oxo-5~-chromanyl compound. The
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chl orof orm (spectroscopic quality) at concentration 35
0. 002% by weight is at |east 10% Exanples of suitable
conmpounds are derivatives of .2- hydroxybenzophenone, of
hydr oxyacet ophenone, of cyano- 3, p-bi phenyl, of

hydr oxy- benzoic esters, of éxanilide, of

p- am nobenzoi c esters or of the

& autiaiicaly oxBnsaEREBREAY| IEEMPSUndaPRRle 70t  free-
atdyileni capby ywBgatueabad gseapsnicapabl e tiie$é eemonomers
radhégl ol yneri zation present in tp se NOMers .,

. L OTPPP RS Ror 97 F e et NUEFURFEY LACr yl 2g3YL  ©OF
wHmptl gronipss. 5 Exanpl es of suitabl e nononers are:

- (cyano- - t hyl 1-nmethacryl ate
%ﬁpﬁheysdﬁ’oﬁy%%%}g‘% rgér%sg)éé/nge?ehyl -5'-octyl phgn 1) -
Bentatancaadol -diphenylacryloyloxy)ethyl l-methacrylate
2y hydr 030/ As 2= YVAE OV Br PRINAES N QYY) 10XV ) 5 OPPXYnedPl ) -

benzophenone

A PHa-E3RY - R, p- di phenyl acryl oyl oxy) et hyl - 2-
retaF 34t yard -d g2 -2 J1eks o)y 3 4n it ey Vb O soxyeszepenone
ﬁéq%g%8§%é4-acryloyloxyethyloxybenzophenone 15

VU {191 oyl phenyl ) - N - (2- et hyl phenyl ) oxal ani de
\Zﬂmdlﬁﬁ“raﬁcfwéﬁ@* W‘fﬁl'@%@h ‘Eﬂ*l %’%@bﬂwmmmﬂﬂﬁlﬂ -

- (,2- - 5-vi nyl phen -2-benzotriazole. The
rﬂ%ﬁhﬁ%%§$?%%§§he UV-absgrbent nononer in the 20

ot lysrabt dw -~ drendieled g vl ey ke ReVeeR e | y be sel ect ed

0 iRFaSUES L 2180 Yo J Sy d i1 S Bgod ol dphsie absor bs at

| east 98% of the jncident U radlﬂglo whose .

Wi el ERfte CF LY PR 280l d O 3767 TR T ARSI IRLIEE

rﬁgﬁigEﬁL%gmylti%E?&kwyﬁfbkKmeéﬁylcmmﬁamﬁiekness and
activit of the r._ It i eral

ol A6 5y by p ey T Dec o o tSREght “of 't he

nononers used for preparation of the pol ynethyl

r@ﬁga%%’%ﬁ%oﬁrhe%fmtwr' d¥bARA0 | Gbrddiner  in  the

gener Inftrated by 30 known free-radica

ipelymeiorsl mebhgcriiéaprefc@ VIR BT LY abs, Sekasted

aldapet BerazeibRAQLH Waldt 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 activity
of the monomer. It is generally from 0.1 to 2% by
weight, based on the weight of the monomers used for

preparation of the polymethyl methacrylates.

The polymerization reaction is generally initiated by
known free-radical initiators. Among the preferred
initiators are, inter alia, the azo initiators well
xnown to persons skilled in the art, e.g. AIBN and 1,1-
azobiscyclohexanecarbonitrile, and also peroxy
compounds, such as methyl ethyl ketone peroxide,
acetylacetone peroxide, dilauroyl peroxide, tert-butyl
2-ethylperhexanoate, ketone peroxide, methyl isobutyl
ketone peroxide, cyclohexanone peroxide, dibenzoyl
peroxide, tert-butyl peroxybenzoate, tert-butylperoxy
isopropyl carbecnate, 2,5—bis(2—ethylhexahoylperoxy)—
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known to persons skilled in the art, e.g. A BN and
1,1- azobiscycl ohexanecarbonitrile, and al so peroxy
compounds, such as nethyl ethyl ketone peroxide, 35
acetyl acet one peroxide, dilauroyl peroxide, tert-butyl
2- et hyl per hexanoat e, ket one Peroxi de, nethyl isobutyl
ket one peroxi de, cycl ohexanone peroxi de, dibenzoyl

Formd e thekhe angl  gaixyBtidoats et@éﬁpeﬁwhﬁéﬁmter
'tseQﬂf-Qﬁ.Vd xar bQJ'}EH & - t&l&éﬂkﬁ(l%r&l&éﬁﬂ%ﬂmﬂ@er oX il cumyl

Zpeetfci‘fiﬂt rgxi}ﬂ % é ?@-}t[tﬁ%{ﬁ/ xy)cyclohexane, 1,1-

3015516&éfﬂmwlﬁimrmyhe&ahoﬁmlmwycme@ﬁ cumyl
e u 0 b

JQ¥$€OQé% % %§oxy§89g 5%%9%0 ﬂpﬁ%@ﬁgfgééagﬁe;gﬁg (4-tert-
delcsymlﬂh@pxelbxpééoxwdﬁ?aﬁbpyﬁtﬁydF@ﬁér%ﬁsdeOf two or

iS4 BErEheb%%ﬂﬁéﬁéﬂ¥¥3@@@ Eshsvi € afbenabee another,

m Xxtures of two or nore of the abovementi oned
COMboBhES WERUSRE otHet , 2DSRENEP EHORFYt GPBROYRIEHE LD
4 oned C@@my@ﬂédwmcmoamund.&emxseneﬁbrmn@tee
éh %ﬁn li kewise formfree 10 radicals. The anmount
2d of these conpounds is from0.1 to 10% by
MEIght preferably fromO0.5 to 3% by wei ght, based on

e?eré@%n%ﬁ%?génOLSEBGO%D@BQQEScpk?oﬁﬁﬁg'Q%l%@dﬁ 0.1 to

03i t10NnS O type are
Cb@l%TEbG/I abe yglobt almeéfalbrld’m Eyem Ihé. USA 3% PH tifdght,

tﬁé‘&'@m% AL ytéﬁ&ir%elgﬂtw@ V&é ohbnewerage nol ar

nmass the hono- and/or copolyners to be used
accordlng to the invention to produce the PMVA | ayer
CRSr VaE Y1 Ul Yord fer red amowdss nousuahpysheingsmae£hethis

to the intended appl cation. an t f
pr¥Res&hfy GPMfR&T ﬁ@&lglnﬁonn%%2§$l3%§H£ge§%§kv£??'itUSA
i sigenehal tyademéhk Rangéife®m 20 000 to 1 000 000

g/ mol, preferably from50 000 to 500 000 g/nol and

partlcularly preferably from80 000 to 350 000 g/ nol
Wihe we Loddmavenadat Baded Masd rMet pon the homo= and/or

copolymers to be used according to the invention to
produce the PMMA layer can vary widely, the molar mass
usually being matched to the intended application and
to the mode of processing of the moulding composition.
However, it is generally in the range from 20 000 to
1 000 000 g/mol, preferably from 50 000 to
500 000 g/mol and particularly preferably from 80 000
to 350 000 g/mol, with no resultant intended

restriction.

According to one particular aspect of the present
invention, the moulding composition may, if
appropriate, be rendered more mechanically stable via
an impact modifier. These impact modifiers for poly-
methacrylate plastics are well known and by way of
example the preparation and the structure of impact-
modified polymethacrylate moulding compositions are
described inter alia in EP-A 0 113 924, EP-A 0 522 351,
EP-A 0 465 049 and EP-A 0 683 028.



10

15

20

25

30

35

30 According to one particular aspect of the present

i nvention, the noul ding conposition may, if

appropriate, be rendered nore mechanically stable via
an inpact nodifier. These inpact nodifiers for poly 35
nethafrylﬁte pl astics are I~ known and by way of

exanpl e the preparation and_the structure_of jnpact-
ﬁ@@Pﬁdé@gpoFVnePﬁﬁcr9PéFéCH66Fd|ﬁ@pﬁﬁﬁpogft|5hgpaPEesent
desehithes,| el yattR lnn%?-héd}y]lla&e%Z4us&lP AdY S5@Pepara-

3571, EP- A 049, d, EP- 683

3k (55 Ao A, FE1 0883 05 N
ithwert | osht gpiolgdret yh rm?menaacrr_yaldatceé ugedl g ralpgm- of
391 Qe d "Bﬁsghnvga@fﬁsgvg 9890”985'fd@”5b'§ayw9§ght

ose obtalned via free-ra pol ynerization o
wiretfierad lahi Ehom o ffr itse 9B@mﬂﬂ)W%#§®©@bB§\MﬁEﬂﬁ “meth-

%%@@Téﬁg)éﬁ&0n1§0ab§r8§%39ﬁemﬁfgbh Oo&dﬂﬂdw|bﬁEWBlght
acrylate and, if n10 tg 20% by wei g
@r@ﬁ@rrggqlw ffl',%)rxﬁ 22 tth 1 /ﬁ ag/y T, P oPHRRE como OmMers

Qﬁk mﬂﬁﬁf@g F&Q@bLQaghchﬂeepbagmeahzpohpnerandt|mmkawdse
i.kew i st QV art
RS PEoKPe. PTRCEPLGrTS CEAUE Yy conmofbrs axe,
@nﬂkhjaalyhaté& Cafaxkylldmbah)anﬁvhyteaerWUatEaréiﬁyﬂar
a . _
%aﬁkeﬁ&f %[Lthe)vacry aGothAlRe BRI GRlHAMy1ate.

|ng 15 conp05|t|ons
preferably enconpass polynethyl nmet h- acryl ates whose

A i JFRSS Mol'y%\llk?flt he fa@ﬁwac&wmt%o oaauuamg
350 000 g/ nol, referab# rom 90 000
RGN pFeFhRatYf r GRECTB8 600 1y MEMTEY s
QRG-a /dﬁés ﬁﬁb§ﬁe&9é&edaImﬁﬂﬂrrm5$stHntlHDuhdlh@e range

pqcig*prg %: OIE)?)IQO ggrl 325@5@5% %e}lng%]t 9% ?étl Clﬁ%@]]y from

m()ef(m(hkg@ndlr om®0 200 ©DY% bg/lwelghtlnof paﬁtrlﬁyééff from

A M et i S oetton.
Preferred impact-resistant moulding compositions
comprise from 0.5 to 99% by weight, preferably from 50
to 95% by weight, particularly preferably from 60 to
90% by weight, of an impact modifier, based on the
total weight of the impact-resistant moulding

composition.

The impact modifier may be obtained in a manner known
per se via Dbead polymerization or via emulsion

polymerization.

Preferred impact modifiers are crosslinked particles
whose average particle size is in the range from 50 to
1000 nm, preferably from 60 to 500 nm and particularly
preferably from 80 to 120 nm.

Particles of this type can, by way of example, be
obtained via the free-radical polymerization of mix-

tures which generally comprise at least 40% by welght,
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The inpact nodifier nmay be obtained in a manner known
per se via bead polynerization or via emulsion 30
pol ynmeri zation. Preferred inpact nodifiers are
crosslinked particles whose average particle size is
in the range from50 to 106® mm preferably from 60
to 500 nmand particularly 35 preferably from80 to

T fenaliar t | EF@8 oPOt hits t vif® cdi bye¥ytof 8kanpethyl
lﬁétﬁgg Iggg\nf?éﬁmgﬁrgg gaélbglWQQbMﬂFrpZaEEQBbQ@ from
n1x- tures Ich g y rse east

vel ght, 3@01% ﬁ?ee]fé?n%{b %f P&%@Eo%&@ﬁ%@by wet gh ‘?_QX from
rUat]hylto net hasy ylwaughtfropréﬁerabB@%ﬁx;pmelogﬁt to 1% by

R

prasfralabl(lyetlnbwgysat@, 1% By @J«Aéﬁlgﬁtletfe?c—@yiate, and of

CHdﬁﬁ%dﬂg%ngﬁﬁaﬁnE£M1eb& c8bodyRekykeacwitdronghe above-

acrylate, e.g nmet hacryl ate, and of
% ?%P%%polynerlzed with the above-

nment i oned V|nyI conmpounds. 10 Among the preferred
connnonggs are,. inter ali Cl- CA alkﬁl
a

(RN abrs) Breferdlich QUM Sergat 6P b hter O G

mﬂkﬁmrymatb)aprﬁiﬁtablySuEthSzﬁﬂhybtecr@labehgm butyl
bl C ri e.

q?yrene l%ﬁ%?nli?ﬁégéfg%iy r@@gggﬁloéég?QHte 9or other

aovErRnt | oredapact i cbes waylydrl@f er%lw%ﬁ%%la%r fr&md-

Osﬁ)PrelrQeA’ by ed ghty; Jprefed ablaed r Ol'ﬁr(ép'iartaﬂ:l@@ by of the
ght, of_ conononers. Part|culanﬁé gﬂgierred |ng £
rﬁm?@@%tﬂa%e%opwéﬂc 98 Fatt ikt h RREEMR 88" £rom
c@r e-sheally sbiyucther ghbhavipgie fewablay drom parbi cubardy by

pr ef rablg three quers EP-A O 113 924, EP-A 0 522
F1p 0f FEBORABELHY EP-A 0 683 028 descri be,

i nter alla core-shell polymers of this type. 25

R 1! <?1L SEL LA & "Pafl A fRdifd 8T S Hased N polymer
a%y ru%% ave, Inter a? the fol | ow n%

particles whlch have a core- shell structure having two
layers, particularly preferably three layers. EP-A 0
113 924, EP-A 0 522 351, EP-A 0 465 049 and EP-A 0 683

028 describe, inter alia, core-shell polymers of this

type.

Particularly preferred impact modifiers based on
acrylate rubber have, inter alia, the following

structure:

Core: polymer with at least 90% by weight methyl
methacrylate content, based on the weight of

the core.

Shell 1: polymer with at least 80% by weight butyl
acrylate content, based on the weight of the
first shell.
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structure: 30 Core: polynmer with at |east 90% by

wei ght nmethyl nethacrylate content, based on the

wei ght of the core. Shell 1: polynmer with at | east

80% by wei ght butyl 35 acrylate content, based on the
weight of the first shellz 11 11 Shell 2: pol ymer

with at | east 90% by wei ght nethy thacryl ate

o ht2 : hareHyBRr t id thei yht 1@faStt h%gge@é’nd%%h%rr methyl
Al ongsi de thet RROSYEE Se MeBhtened, balsker sronoher sedgyit of

be present_in the c d also in the shells. These
monomer s have® b%%ﬁoﬁgsgr?ggd above, and particularly

preferred conmonomrrer s have crosslinking action. 10 By

ﬁ@ﬂnﬁé Q§$ ﬂ%opﬁnB&SESrﬁgﬂt§SB¥hat8t5%Qb%bnﬁ%Q&s'%by be

oW ng structure: Core:
qmmrerd el nﬁhhylcmha@m a@&so (981 768y %\E‘?bh%) These

%&m@fé yll"%tv% (ﬂ‘é{%k%y déls'scﬂ\ﬁbéﬁ‘t hbaRd, al h¥8 particularly

acrylate (0.3% b %@S copol nEr conposed
LB RTeACTOTaREneBY . DOFe Bt bhHEFhar SPERRN (17 2ot
by melght) and allyl nethacrylate (1. 396by wei ght) 20

S2: ner co osed of neth Wt

B GHEY ShcoERRO o fy FIEd Ay i o Uiy’ WA Pher
code: lsdred | {s¢ fallowoﬁgtheractyrate rubber 25

nmodi fiers may vary within a wi de range. The core:shel
ratio C/Sis preferably in the range from_20:80 to

80020; wi t hcppel BReRce CPRBASSY: 705t o MAEMY | Methacaekate

of modifiergguiyh oﬁﬁ shel §ht pf |§tﬁEe CaseyDéte (4° by
e

di f tht 1I's { || hel |
ot o & S/ nbEh CRBrhnI3T TH ¢ T ARG FR b 10%6 10

to 40: 20: 40wepghtocularly preferably from 20: 60: 20 to
33140 30. copolymer composed of butyl acrylate (81.2%
by weight), styrene (17.5% by weight) and

allyl methacrylate (1.3% by weight)

S2: copolymer composed of methyl methacrylate
(96% by weight) and ethyl acrylate (4% by
welght) .

The core:shell (s) ratio of the acrylate rubber

modifiers may vary within a wide range. The core:shell
ratio C/S is preferably in the range from 20:80 to
80:20, with preference from 30:70 to 70:30 in the case
of modifiers with one shell, or in the case of
modifiers with two shells the core:shell 1l:shell 2
ratio C/S1/S2 is preferably in the range from 10:80:10
to 40:20:40, particularly preferably from 20:60:20 to
30:40:30.

The particle size of the core-shell modifier is usually
in the range from 50 to 1000 nm, preferably from 100'to
500 nm and particularly preferably from 150 to 450 nm,

without any intended resultant restriction.

Impact modifiers of this type are commercially
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The particle size of the core-shell nodifier is
usually 35 in the range from50 to 1000 nm
preferably from 100 to 500 nmand particularly
preferably from 150 to 450 nm wi thout any intended
resul t ant restrlctlon | npact? modifiers of this type
are coomercially - obt ai pabl e frothsublshl W th

t PRt B frar kerVETAﬁﬁﬁﬂeP}SPR 441t ¢ {F8eq) shrade  mark
n@mm@im@ombnann Eﬁpaetalmdpblsedbrmultdal Reptain impact-

I tions. scribes particularly
F}ch%ef}%% IF?I% %ngr%%m%? nmoul di ng
conmposi tions. These i rrpact - resistant noul di ng

Cﬁﬁp§§'hkpn§9§r%e é§1 Eﬁcuié%ﬁ? b?@f@?@é@ im act—
an

ermul si on pon%Mrrer whi ¢ e processed as It stan
o¥es hseambt entMWR t Hn@thbfﬂm rRAMRA g 1 o6 c oS | dﬁ‘PlaGt‘

Ok ¥€1 SO I NS 1 dNTey haldhdyase s t B%eemdh§é@n @@I yamsr at
has a glass  transit on tenp grature of  at

ahitA St e PRorpoSBHL S6PBI YoO¥ et Hﬁ?llcﬁef:ﬁé’c?%ﬂ prgcessed
C@mrmtnerss:alﬁds/\hlc&h Hmy be pieseéntyitf appridpsd ateulding

are | ower. al k acryl at n particul ar those having
FrOR It ot c%r%lo J“Eéim!]’?he al kyl radical, at a
proport| on of upto 20% by wei ght, based on the hard

A9se@So# herQl aéﬁuiﬁ?@ﬁ' tﬁ&@rﬁ@ﬂpﬁﬁét U € §1%iss

not b& ow t at 20 nenti oned bovertent i oned
norRne 51 Ry i tRIRATRpE e weifchaBbsktastuy 10adi afnen @th bPe

PESiuSs 384 Y QSlé@?d be Reepdle tlkehhardiphase. oatmonomers
Ieast 80% by we r ef, rabl nor.e .t han 80

l %
SR ey RER G Dhadl PRESHBURAE /o 21 D PUEF kA kYL
a&:@yﬂzh&é@s, t hm r gsanttiantl gt aishotsreanslatmng t Emperat urte> 4

be'zt» LRelow, .1 g&f 9ghe ﬂ( y 19140 g - §O§ro§%rlt%g of

réqui red gl ass ra Si tion terperatu
a@}hl EOedort by pesghbl ebasedappr dgva ahardtphpake 3§ long

ﬁcgﬁbt%@a§§etr@ﬁsiﬁlgﬁoﬂﬁmbéggkhgé Ard Ofofl be18l that
er aliphatic conmononers which are capable of free-

rla%l‘ﬁ’l%h@n%%} vyl z aboyerend inmicch EQHOE@rEOMW| AEpups
Wik ch herlded  aor ytad £s: i dihe canoperé foRsb 0§ deonated to

prepare the hard phase.

At least 80% by weight, preferably more than 80% by
weight, of the tough phase is composed of lower alkyl
acrylates, the resultant glass transition temperature
being below -10°C, generally from -20 to -80°C. As long
as the required glass transition temperature is
achieved it is possible, if appropriate, to make
concomitant use, as 1s known from the prior art, of
other aliphatic comonomers which are capable of free-
radical polymerization and which can be copolymerized
with the alkyl acrylates. The proportions of aromatic
comonomers, such as styrene, alpha-methylstyrene or
vinyltoluene, are preferably restricted to amounts
which lead to no signifibant impairment of desired, or
no significant undesired, properties of the moulding

composition, especially on weathering.
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conononers, such as styrene, al pha-nethylstyrene or 35
vinyltoluene, are preferably restricted to anmounts

which | ead to no significant inpairnment of desired, or
no significant undesired, properties of the noul ding
conposition, especially on-ﬂéhrhering - 13 The gl ass
transition tenperature (Tg) can, of exanpl e,
kﬁhﬁoGhéSﬁnQHﬁﬁﬂ%ﬁ%ﬁhtE?@p?éﬁéﬁéﬁcéﬂgfuﬁﬁﬁp Qﬁmﬁay of

B sHmd Yaer gat £oulal )&mertﬂéanﬂb@@i(atuwt gésereﬁee B1266rup

111-61 to 111- 63, t st d
Fﬁpést &%ﬂﬂﬁﬁﬂﬂt Vbl S ; o%&ﬁ?%EO% 'v|§%$§rscéence

F196€Essq;r 1Gar4 6 Hartser l\ZHHEég Mbni CEub®Z5;t ofif-Handbuch”
T X I [ Vi

gﬁgi_ 1cscﬁﬁpd§%%%gj nggwélgéén%ggﬁﬁf ﬁs §9%weg th F.

t@matmelofﬁamh@rhwula@ha@@nmhaha75happof 3BRe339 and

Ltgh PH@s e, Bhyiay @iﬁ{e?fg[ sike e detws i nﬁd \Ba BSCi23

roportion of the -linking a ent and
%é%k1v5h§ %*a%%etéﬁﬁééﬁlﬁﬁlﬁﬂa Lkt c P fcabh e hard
¢ M) tsn@l eeet hayi Bpet BoaghophaBEERE hilyemiccalolver be
15 unsatuQ?ted r@&écals capabl e of free-radica
A elected within the linmts of from
O 5 to 5% by weight in such a way that at |east 15% by

ht of th rd h
VLA pheb e 0 phas s seralembabiil g gnd e,
dE@m@cbivcﬂmka@é b@}@@n@go&@éaménmgona@@%omw aﬁan be

a4 Qyot Hof; g he @%les'k%mj YBREebN o SRb¥ENtetil diieally
hard p ase The tough phase renalns und sol ved here

d%n%fl”'s‘é)r t ha¥agk ti orf3taktife phase Sfaviaig <2t
SV By Rt 1 24 PKbRg 1tshe£§l@cté'dile wigihg ’Ofﬁet Nemits of from

1@% D5 ousr Ry " erdbl 9 din 7t b Bbogby ANt Y
ofe1diet calfcuile eﬂarmelpgmseofhahe Chaladephasblmlhm\gt ke the
TR RO oy N DAL Tl
caegnes ero e Liaks Iehane©omes 3@Wmfgh9n p%?%%’ﬁwg an
E’%{Ig%u%f‘agﬁe fie00enhii gibd R 14MebYiNeagoDfeihefor the
hard phase. The tough phase remains undissolved here,
as also does that proportion of the hard phase having
covalent linking thereto. The weight of the undissolved
fraction has to be greater by at least 15% by weight,
preferably from 30 to 80% by weight, of the calculated
weight of the hard phase than the calculated weight of
the tough phase in the aliquot. However, the proportion
of the graft-linking agent can never be less than 0.5%
by weight, preferably being in the range from 1 to 4%

by weight of the tough phase.

The proportion of the graft-linking agent in the
inventive emulsion polymers 1s comparatively high and
generally leads to sufficient crosslinking of the tough
phase, therefore generally making it possible to omit
any additional <crosslinking agent. If the desired
impact resistance properties are not achieved by this

means, it can be advisable to use from 0.05 to 2% by
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The proportion of the graft-Iinking agent in the

i nventive enul sion polyners is conparatively high and
35 generally leads to sufficient crosslinking of the
tough phase, therefore generally making it possible to
omit any additional crosslilikimng agent. If the

desired inpact resistance properties are not achieve(%t

Meidhts afearts, GROTHAHE BUvidgHite OEUSES r &0, §52

:l%ra?/@rhjf’t agléﬁtkvﬁh ghtheoft GugH g@‘ﬁﬂais@ki nrg?q agents besseesthe
e graft-, linking agent in eto se. In _thi

s Tining GEAT gt (Bt Thott cuRRALn P Pekdplc or
vt leco i o aradimsbsacrylic radicals. 5 Preferred
graft-linking agents are the allyl esters of acrylic

or methacrylic acid, but other graft-Iinkin agents
riaret feomeat] | gr St ALSnROBY 180<alkE BSCA @%4@13?5% egtgrs of

SQ,/ 5 t abl epe fRRGyI e @Gss! | Bkind @gent yrhawi-Ngnking
three or nore ethylenically upsatuyrated ca
TS BENF S RS adPol Polyredh 2 b ornch ) Fypas 752
MRS 5 @6L{yhbTe Or AmBhBaehyl ceokadiailagwaigentcahalye ng

used in their place tri,all yl .
R hy POl pridEe. EEPYLAIT aPd dnd. ST AERAERS| atedifale

;njném&qthmftoEréeFaedytale pndymeirieahaconyl ategandallyl
re e : i ape: ghVv
O SE3REVE3E il R e v g gy con be
mo¥ed phabes | shgéher apédce20 pica céAveAtYonal GyEmERte/
VA i RAUSOMSsPRRS e @S atROl YaRa | ZaldigR tieratylete,
i nvol ving two or nore stages. Thg t ough ase i.s
GARI B R he 1 FFLRACEYAGEE TRE% obgHSHASETgaAteC) End
Sﬁéfatédsﬁ@ﬁp@®$ﬂ§L|&thé5 depmpllent oAnwhheh are given in
conce 0 the enulsifier. Particles whose
d@@r%gigggétg%ge size (wei ght average) is below 130
agl greferably bel ow 70 nm and whose particle-size

i r ) Or et grabl &
ar eyacﬁﬁgvé%i%‘?égwﬁg?%e}: 8p%gsent%rrgt ipglr?gké?f QL\égO r oerﬁai,:‘ad
Olrl5at GONVEYHYNRd GRNNGIasER 0ANt REVEGYSoRease emulsion
polymerization reaction involving two or more stages.

The tough phase is generated in the first stage.

The tough-phase particle size is substantially
dependent on the concentration of the emulsifier.
Particles whose average particle size (welght average)
is below 130 nm, preferably below 70 nm, and whose
particle-size polydispersity is below 0.5, preferably
below 0.2, are achieved at emulsifier concentrations of
from 0.15 to 1.0% by weight, based on the aqueous
phase. At lower amounts of emulsifier, the result is a
larger average particle size, and at larger amounts of
emulsifier the result is higher polydispersity. The
shorter the duration of the phase of particle formation
at the start of the emulsion polymerization, the lower
the polydispersity - 1i.e. the greater the particle-
size uniformity. Further particle formation after the
start of the polymerization reaction is especially to

be avoided, and this situation can arise if emulsifier
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phase. At | ower amounts of enulsifier, the result is a

| arger average particle size, and at |arger anmounts of
enul sifier the result is higher polydispersity. The
shorter the duration of the phase of particle

fO{nation 35 at the start oflxhe enul sion

pol ynmeri zation, the |Lower_ the polydispersity - .i.e. .,
tife @@‘é%‘fielsupﬁéqb‘éflf:ilé’kefaﬁtz’éﬂ%ni%/Jo?‘?npf‘ﬂ}.g P%i‘r‘fttﬁé‘%e‘s”e
1yl Hpdsimy i oncaht er allke start odiffdeted by  the

pol ynmerization reaction, s, espegjall 0 e I ded,
RS 1o O CSdn b 1 S0°) fEJéé?r%lés(?é}%arP CEH& igg too
md?i;_suhydqepatbjtyPai$i¢b@ shizgh andngarif cifeesi-redical
p | spersht yiiGan f ed.b : : -
ﬁgﬂ¥npr?zgt#onl%gté?kfgmgﬁgpqrggﬁrggi%gFEEFageigmfggure
| 8 s ol Wi BpepsPegips 1y od ThiRfFOHRe | FUEPRRLPAIPES| W5
flang A s 100 high gdeyhesilit Lon Deaxr@ssi ve noi sture-
sensitivity, especially if peroxide sul phates are used
to initiate the polynerization reaction. The

erpd si f eRu1eQdcent r atd@mcerentd taned appéhesond®  applies

especi al tQ convention ni_oni ¢ . i fi

R G L oE Pl £ ST L Lk For O hons

sthemt®ce, pay avkiynef whiewhlereapéorivdaltad pnd sulphated
; Li ' LAl tiator

B EE St BTSSP oa iR R 0T el ont o

al kali nmetal peroxide sul phate or anmoni um per oxi de

fﬂéﬁngggtaﬁpleascfﬂ aO{phJMneﬁﬁuﬂﬁo_ rphiiﬁ@tihberif rHdtathap be
atures for e polynmerization being fr 0to
10%rs 18 i 5EPR ePePdnltP pds Fbll%ytgeﬂ)BEEat mf‘?[%naiédé“ftal
g;ﬁbﬁcyﬁi@ﬁssu]fclphat%éamﬂ eama@rposedpefokiden 6uldphate). GBHed

ght of organic_hydraope ' . and 0
P siep iR CBReRehyare, it oy seRBEkdcfReky for
?ﬂhéopoE&mbrﬁﬁaﬂh@nehﬁisgoﬁr9ml%ﬂﬁtoiéo%?%duced in the

m a di 5] se j c nt

f?%n1g% t%reg%gfggﬁheig tfgg%g &E?cho%g%ggéllga%% ﬁfﬁox
COYPFEBes ABF e cERER 1 20 IRt ghE TR Qa?ér-?opu@ﬁé by
CROsyht USht Srghasedn9Bropekbidsdes and from 0.05 to 0.15%

by weight of Rongalit at temperatures of from 20 to
g80°C.

The emulsion polymer is produced in the form of an
aqueous dispersion whose solids content is from 30 to
60% by weight, and which generally comprises more than
0.05% by weight of water-soluble constituents, based on

solids.

The water-soluble constituents are removed from the
emulsion polymer by coagulating the dispersion,
removing the liquid agqueous phase from the coagulate
and melting the coagulate to give a moulding

composition.

To colour the PMMA layer, at least one vyellow
anthraquinone dye is used. Yellow anthragquinone dyes

are well known in the technical field and are
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30 The water-sol uble constituents are renoved fromthe
enul si on pol ymer by coagul ating the dispersion,

renmoving the |Iiquid agqueous phase fromthe coagul ate

and melting the coagulate to give a noulding 35
conposition. To col our the | ayer, at |east one
yel | ow anthraqui none dye is used. Yellow ,

2PRWRSEGL AbhE 09631 18P Ee el Th&ndviF® n ATHS HasBHfig  here

fiﬁagcﬁﬂgsaéeWHilJKHHWﬂT%E&ddt&mﬁﬂ|§béEet6he (c€r. MRoempp
ant hr aqui no

s%@a%%%eﬁ?onpg Bﬁﬁﬁppdcﬁg?,lﬁlgplégﬁiegnlcﬁo V‘n%a,%tdr%jt Wyord
Engiychppakethah” k ejamirtt-adudntdmeddhi ngnitable substltutlon

AL beaguinongl). Syl bl eopubSLLUL! 0N 80l VS bl Loy

ow colours romaticit coordi nates (x;
yyoofdthat € EX93Y)stahdanel @éEb?ﬁheﬁrcua@d%dst%ﬁﬁorlmetrlc

pgg&gélﬂbbi‘e?skagl&bellﬁgt hethangene. 4:a'n§eX0<4 Gs &4 < 0.54

Y particul arl refe ab
taed Papfe<ol § #7-4s part l@”@?rﬁﬁp CAPTE ]9’ 2"1 Jéll.the
1Padbe ehromayi €i ky<coobdi aaties. aVe<n§aSUﬁeﬂlon t he
basis of a PMVA foil whose thickness is 100 pm the
foil being produced via extrusion of a PMVA noul di ng
cmnpos:m:bmatmdlltyl%dmdmagms ofrelypcabased on tihe Imsis
t ot al t l.ou ing c 0 e} T
{ AFokhebutly Poit fHRY HEEE IS T8 “RIR Bkt fne T 0L
(Pebngar progipged Théléton@éwli*f‘a?f%n of tﬁe )Pé’lb’lpow‘&f@/‘éldlng
B b e o Y e hl ot Foaat A%y el aht e
.. preterably east 0 ht ,

ahACpar Hed@hdr |<g,f TolP%f epaBPyedt mP&&Q%ﬂ%%wRﬁéléﬁt&l The
baﬁgdrﬁasbhe?fothwe weiight ief ddiesPMded ayer . DZB Tha 370

ayer e inventive foils may enconpass ot her
dyEEPHE F¥e297% ‘yel | ow dye, but their concentration
shoul d not lead to any reduction in weathering

FeRLStANCE I L ArEr o F OrnaChic8Yewd KRl | W @he PMMA layer
of the inventive foils is at least 3% by weight,
preferably at least 4% by weight, and particularly
preferably at least 5% by weight, based on the total
weight of the PMMA layer.

The PMMA layer of the inventive foils may encompass
other dyes besides the yellow dye, but  their
concentration should not lead to any reduction in
weathering resistance. In order to achieve a yellow or
orange colour, the yellow dye is usually mixed with a
red or orange dye. However, this procedure often leads
to very low colour fastness on UV irradiation, meaning
the chromaticity coordinates set out above for the foil
become very markedly altered on irradiation with UV
radiation. The use of a red dye is therefore preferably
restricted to concentrations <0.1 per cent by welilght,
preferably <0.01 per cent by weight. It is particularly
preferable to wuse no red dye. The chromaticity
coordinates of the CIE1931 standard colorimetric system

for a red dye (x;y) are generally within the range of
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orange colour, the yellow dye is usually mxed with a
30 red or orange dye. However, this procedure often

| eads to very low colour fastness on UV irradiation,
meaning the chromaticity coordi nates set out above
for the foil beconme very-nmarkedly altered on
irradiation wwth U/ radiation. The use of a red dye

i0s & erefore 1 émst dbld) Y rfetr3%ted to

cgncentrations <0.1 per cent by weight, preferably
<0.01 per cent by weight. It is particularl
ﬁ‘rcé*%?‘ﬁmge oy u§élenop%é&lWé.arThé‘sgﬁFgrme' ciyftye present
(ieﬁfeditria%rﬁs ®f 1the t EHEIRBbest amfladd féokontnetydsx is used
stem.for.a red dye (%Y -ar engr al.l L1 hi
e stoSkifo ! 8 Ui [¥unl) BURATRLTe BEBEATE to
Acorati mpao ore gpesi cahdribspecpasticnéaplyseneterable
yb]\:/qué g%sta_dﬂé“c%fed nunber of different dyes is used
or

colouring of the PMMA layer. It is preferable to
use at nost two dyes, and it is particularly :

d&rstef £ aﬁlkéfekﬁgmée ﬂ;rdlhilsé)PQbfél)b.@.-ubﬂbli@ze?I eﬁl&é albaubdlity
e a soluble dye. e solubility of the yell qw
Rfe the aﬁeghﬁgnidé’eso]t%eﬁf‘ ioggﬁpéf:ersa%‘ﬂlentatl?gggte GreEtY
gﬁl cesasby WeiOght ,pepart centar lby preighabl ypatrticadarly
. er_.cent _by | ght ,and very rti.cul arl
ﬁreq‘%'raaokicl)}( af QI el\z:\%isg%. g 'gerpeg]éntc eg@ v%f gﬁtg u‘%]tt 26715r(13(.:‘l very
e wirgaml s @ nefrrdere alepkedist oh- bhecgyeers byedelight
%Cﬁsﬁéﬂ Al Yo Bei £ ourdveRtt N rBNYEBEhEEEOS the dye

a. Anong the organic solvents are in partlgéuar .
dtwhol W1 dERYdES akd Yk &ConeInEst B EhEngaggg cturer s
HPod ar paRf | €heol yeghsicMesbyvenes haory | atre igarticular
parti cullrérl y pr.eferably ﬁged as solvent . 20 The

f%]tcf%%? ye?fgwl%}%% cARY n KIS art P tRed®Per  215°
colperdng tbecPiMA | syerentSol velet¥elll owm@Bhageplatas, is

o5 Sy TR VT AL Yahes of these
dyes 25 derive from Color Index | or Il, each nuneral
repL eseM b & SPELHE T Gyd¥€can in particular be used for
colouring the PMMA layer: Solvent Yellow 93, 112, 113,
128, 129, 130 and 163. It is particularly preferable to
use the dye Solvent Yellow 163. The names of these dyes
derive from Color Index I or II, each numeral

representing a specific dye.

Disperse dyes may also be used for the colouring
process. In particular, Disperse Yellow 54, 64 and 160

are particularly suitable.

These dyes are obtainable from one or more of the
following companies: BASF, Bayer AG, Colour Chem
International and Mitsubishi Chemical Industries. The
dye Solvent Yellow 163 is particularly suitable and 1is
obtainable from Ciba Specialties under the name Oracet
Yellow GHS and also from Clariant with the commercial
name Polysynthren Yellow GS.

The PMMA layer of the foil can moreover encompass other
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D sperse dyes may al so be used for the col ouring
process. In particular, D sperse Yellow 54, 64 and 160
30 are particularly suitable. These dyes are

obt ai nable fromone or nore of the follow ng

conpani es: BASF, Bayer AG- G#l our Chem Internationa

and M tsubishi Chem cal I|ndustries. The 35 dye Sol vent
Vet ) lowkrie®n | dshirtieqn ar IAN t dNSSandtcs  dht&Tabida

%Bmﬁdﬁépeggéhtaes lé?ﬂ'%roiltf&ri’taﬂe G agré ‘f@kla@&ants,
and al so from Cl ari ant wi the co a
SRS YopT onego Tre A TS BEofhe stabiTEzees
nnﬂfowegaﬁnphnppESIQBh&km@duhdwmlbukhowmzﬂMW$pheses or
ng these ar e t .
TR fred el Gran ATH SISl IR drci zers.

inmprovers, fillers, light stabilizers and

8 PQ I B @O S ugh hes 1
s e i o i P

1@&?00¢%€9@§F¥$AFVIa?%?rﬁa§356§elIBmN&olb r atti
tétearccﬁﬁm&bmyfnéegml RYtseem( XN prefdeall F1@3thin the

%%%ﬂg%g@ %olorl fﬁbﬁ%ﬁiﬁghﬂ%e preQeragl Hgflf%ufy%ly

g@féféidw&yyW1¢mEmetm®Iyamgehoﬁ OhéTrénge<oD 624An8 0.47
52 @WQL .47 <y < 0.51. The chromaticity

cod¥d‘nates are measured using 0/45 15 geonetry and

eval uated using CIE standard illum nant D65. The

F‘Pﬁéo%h‘}fon!éﬁ‘c%li&%ﬁe%oﬁa%g‘é@lsUaéfé)nmleés\&@leb KHOMNG 0/45
is describ exanpl e |n DIN 5033/ 5036
a

f
Z@GQIh%tJFhvé‘ﬁlq v%Vf%PPtean R s SEBMRET ayert IR
| hyent rue fn@t'hdéﬁl’bfmﬁl@@‘séa[reﬁﬁﬁﬁnmﬁjs othbiat ayerés well

th I
PERPER( FOB Haudsao i rBY | BaY, . okt o partraiiy Y/

redBecti ve-coated transparent, transluscent or opaque

25 particles, such as glass particles. These

conposites usually enconpass at |east one PMVA | ayer
dBlde aligyeativay efotbmsesedceonsbfhecpopy PR iLayer. The

PELLASHl 8¢ Ofoil can moreover encompass other layers.
Among these are in particular layers which encompass
reflective bodies, e.g. reflective-coated or partially
reflective-coated transparent, transiuscent or opagque
particles, such as glass particles. These composites
usually encompass at least one PMMA layer and also a
layer composed of other polymers, 1in particular of
polyolefins, which comprise the abovementioned
reflective bodies. There is also a layer which is
composed of adhesive and which i1s generally applied
opposite to the PMMA layer, the layer composed of
polyolefins therefore being between the adhesive layer
and the PMMA layer.

The production of these foils is well known, as also
are other embodiments of these foils, this being
described, inter alia, in EP-A-0609880 and also in the

prior art set out therein.
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pol yol efi ns, which conprise the abovenenti oned
reflective bodies. There is also a layer which is 30
conposed of adhesive and which is generally applied
opposite to the PMVA | ayer, the | ayer conposed of

pol yol efi ns therefore being between the adhesive |ayer

"Bacf s nowh, ShethribazafaBoPHHR Rishi AniLoof Cthesg™

fisd | prodticedbeiing amlesdmiowed, manher . allhes PMMA  layer is
EP- A- 06098 oL ;ar

Wl Raieh Lol M) SQ% $%§e?gb#9 %Pgd §03 ar%gﬁghs%%k where a
cmomh@lr&@.d:cpmpamtbenpemgmp@lssmnw%om Wﬁﬂ}ﬁ@ﬁl amﬁiels
FMML & ay et Vﬁt Eéatstceh@r L1066 ahablyqnhadueedydi and is

extrusion, where a noulding conposition enconp aSS|n%ﬁ
PR REe et Pe@iXRd 3 st i xBe WPERCEES| BALANGHE LS e ME

afd Ar aQYisNOper Sy ee and-d Skné¥h I Udeth tohgi yarimdf oatt, Theg.

e %«?ﬁfﬁ%ﬁ’%@%‘%%?;”ﬁﬁgegeﬁvgﬁqa%‘é ROBHCEES8:ep 2R e
resadidé @antn PMVRnbayemanaprt henoltberbdagedsi.nfa lexemple of
MEnner. 10, OLReL. | QYRLS. (A0 EXATDLE Of ikl 2 PLoCESH: (0T 5

purpose s | anna ed inter
allescT Tb&P- e 5091 880in TRB-AhP ckhBs&8®f t he PMVA
| ayer of the inventive foils is preferably in the

range from50 pmto 150 15 particul arl
pFlas thEan"n@@Spﬁ’lft d:hfzsPPﬁilﬁ R hpEkRBES TR e veofoils
C?@ he-deasdsegd tig DNeS3r3r§e ( FEbsmarsy ﬁ&?Gto The0 yum,

f the_.inv t|v foil,_ha xcel | ent
d%%ﬁ%h?%i?rgyoBﬁFFF@@EE#or e hpt @, f%ﬁ znﬁ§{%¥ness
ps ef ehabl fohhveam niveulnes sofreel ast i OILNy 53) B%O SFehnnary
trg éfnge from500 to 3200 MPa, particularly

e? ably in the range from800 to 2700 MPa. 25 The
tensile strength of the PMVA | ayer of an inventive

fehl canpraflefabl yrbechd ths drnige frem30nis 7es<d\4amnt
particularly preferably in the ra e frgn1§ﬁg§p
NP%Cha%haaih8r9€ﬁ§FP§sstréﬁbt?ﬁﬁmﬁ ecah"Be &ﬁﬁfﬁ Fan
|§¥%ferably have a modulus of elasticity to ISO 527 in
‘the range from 500 to 3200 MPa, particularly preferably
in the range from 800 to 2700 MPa.

The tensile strength of the PMMA layer of an inventive
foil can preferably be in the range from 30 to 75 MPa,
particularly preferably in the range from 50 to 70 MPa,
and the tensile strength here can be measured to IS0
527.

The inventive foil, in particular the PMMA layer of the
foil, moreover has excellent transmittance. For
example, the transmittance of the PMMA layer is
preferably at least 60%, more preferably'at least 65 to
75%, and the transmittance here can be measured to
DIN 5036. '

The PMMA layer of the inventive foil moreover has

excellent weathering resistance. For example, the
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527. 30 The inventive foil, in particular the PMVA

| ayer of the foil, noreover has excellent

transmttance. For exanple, the transmittance of the
PMVA |ayer is preferably at |east 60% nore

preferably at |east 65 to3%075% and the

transm ttance here can be neasur to I N,5036.  The .
P}\Mﬂ?l}%y@?awetﬁ%t?ﬁvéﬁfl%%s?oF?SﬁnWEE}&gﬁrﬁﬁgf utltl]lzmg
etxel fent vemt heronggres sé@ne, Eer #xanphket tiwcing03,

col our nge_after Xenotest. 1200 ,weatheri ngxn.
lﬁ?eﬁeﬁﬁyt h%gl S%ef(fgt A D2H %y élcalaeg,]cﬁfs g{)O?%aSPours,
reata fregr 3y 1y prEfer abl §o0 atodsastolr afdmgtelstaf t er 5000

hours, preferably after 6000 hours, of Xenotest. 5

The inventive foil can enconpass other |ayers besides
tHee PMVsehEjEe il eSRleSNEOMRPES &HeBHpasadyVRys besides
rafd echaug. Anped these as&sidedpardi cubgera sedigBssing
resistant |ayer conposed of a hjghl rrosslinked 10
PIESHaELouS - | RBORS NateY A5G dihg PRAL 16X6dure F62ateh-
echiadi oad  3hyess, canposadch-ofesist ahigbogt i mgoisslinked
axg];/aar%ﬂg eous. A wide variety of processes is known

e g oving the 15 scratch resistance of plastics
surfaces. They are nmainly based on coating of the

pﬂ%¥%&£¥'f§$f@é£¥d WA MR €0k SORAINRSs e COFT niddanical

surface requiring protection, and curing this nonomner

V§ er g3 ee- Radicealt Chpslafietiondt i tiag. 191 a9¥RpbeEPaUFe A
WM dadivatii@r 20 f TRaekieBged phot Rhowhi alcyr dngsolied the
in the coati ng. Thi s t¥pe gf §¥Lstemis descri b(q:?,ll by

VB DR xahpF ESHANCBE- B 29P2855157 TRETHENSTer s for 3¢
fr@dmngdt bessar atoeh- resatstrant dAyethe25 pedwe tdty legdstally
two, _and rarely nore than si p merd zahl e d ;
b%%%tu %%% cAf be Er eggnt Cléﬁt aglpél o;?q’l, o Mﬁrmg
netdeecyloy) | archykurahbylthors nephgiiey] via free-radical

polymerization, e.g. via exposure to UV radiation

impacting a photoinitiator dissolved in the coating.
This type of system is described by way of example in
DE-C 29 28 512Z.

The monomers for forming the scratch-resistant layer
have at least two, and rarely more than six,
polymerizable double bonds. These can be present in
acryloyl, methacryloyl, vinyl, allyl or methallyl
radicals. Preference is given to esters of acrylic or
methacrylic acid with polyhydric aliphatic alcohols.
These generally contain from 2 to 10 carbon atoms and
from 2 to 6 hydroxy groups, some or all of which may

have been esterified.

Examples of these monomers are ethylene glycol
diacrylate and ethylene glycol dimethacrylate,
propylene 1,2—gly¢ol diacrylate and propylene 1,2-
glycol dimethacrylate, butylene 1,2-glycol diacrylate,
butylené 1,2-glycol dimethacrylate, butylene 1l,4-glycol
diacrylate and butylene 1,4-glycol dimethacrylate,
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radi cals. Preference is given to esters of acrylic or
nmet hacrylic acid with pol yhydric aliphatic al cohols.
30 These generally contain from2 to 10 carbon atoms
and from2 to 6 hydroxy groups, sonme or all of which
may have been esterified.” é%anples of these nononers

are ethylene glycol 35 di | at t hyl
T y1 AE SR apgI e, JOGYSEOT di SELPEAPE TR te:
éﬂg@éﬁyﬁﬂﬁfkoglYc?hihdnyjﬁﬁaylatﬁxibutwemmaerythrltol
co acryl a t 1
agltie'e' %lﬁ%n%a]eer)%%lgﬁnelcol %%n%%?ly Shdatey 2and
kpég&a&myﬂhﬁ&mpycotedramehhacyyéaee,- zrlmgﬁhyéqﬂPIOPane
triacry. §$%rlt%$ L¥§ﬁ59bg?5i§?%ﬁ§ﬁéyE?Eﬁethacrylate, and

penjtaer trlacry pent aer yt hrito
tetsaathyl @y lpent agegrhriafol drp@%@ﬁazrprarel anfecause

p@wgaggﬂébé'hglak%ﬁﬁaﬁﬁkhﬁﬁiYéédﬁMeiii@EhBYEOEBbQﬂayeand
5 triacrylate and trlnethylolpr pan t,hacr gt

dRRIEE alCOBPLRE eddr yERRD eSO o? g@fﬁr %r among
Bﬁ&@g&@te&gemﬁﬁﬁﬂdhéﬂla@tyhkﬁ ﬁerﬂlpolynbplB@mamﬁageous
r api and ., nor, e t hos

ac? d ng™Mtthe W&t ePST Pﬁt‘—,‘L 8ne§El %QI gn(géérﬁ:wl%@éc
aﬂwaylageeuendoHeahmnzyiﬂnﬁaﬁmtmmr?@ames bﬁlagrﬁﬂﬁkedly
Eﬁ%é%ﬁ?h%ﬁt Qﬁ&ykﬁgeié¥¥éﬂnﬂiyﬁﬁa”&5e§®ttH%rE0E%%& 30%

om nant and the latter naklng up

noy m@hmanPSG@?rBVl\Mel BAE, BRES STy ABE oY e WHARE-

15250 b¥e ¥8i ghttose MOROIEL1Sg WSSEN D91 |d g poidites are°C  are
above 14OC are 15 preferred Anmong t he pol yfuncti ona

nMdreheFse9t hose having three or nore carbon doubl e
bonds | ead to particularly high crosslinking density

corr pon 00d_scC r n
T e e T
aoe diofri cudtbam @cmbbssblondpurleea‘d)rmaparr@ému arly hlgh

tSPBEE?EHﬁfn Tmﬁ?hniﬁpséhﬁ Y ReJRMUGRA Wi 8o8d scratch

proportion o ional nmonomers. Thi's can al,so be
hERPaOBANOE s HAWRVESN OGRS UHERT bndl SRERORY 45 mostly

Whi gh, tgéyaEEBOHQEf&ﬁ@itonn@koQ@@%ruhu@&ﬁsDform at room

crosslrnklng %
temperatur The

viscosity can Dbe reduced via a
proportion of bifunctional monomers. This can also be
achieved via addition of monofunctional monomers which,
although they do not contribute to crosslinking, lead
to increased flexibility of the scratch-resistant
layer. Examples which may be mentioned of
monofunctional monomers are styrene, acrylonitrile,
methacrylonitrile, monoalkyl esters of acrylic and
methacrylic acid having from 1 to 10 carbon atoms in
the alkyl radical or having substituted alkyl radicals
which may, for example, bear hydroxy groups as
substituents. The proportion of the mono-— and
bifunctional monomers can be raised as far as 70% by
weight of the monomer mixture to obtain an advantageous
processing viscosity and high flexibility of the
scratch-resistant coating, while the proportion of the
tri- or polyfunctional monomers should not be below 30%
by weight, to obtain high scratch resistance.
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to increased flexibility of the scratch-resistant

| ayer. Exanples which may be nentioned of

nonof uncti onal nonomers are styrene, acrylonitrile,

met hacrylonitrile, nonoal kyl esters of acrylic and 30

net hacryl i ¢ acid having from?lto 10 carbon atorrs in

t he al kyl radlcag or havin subgtltuted aIk radlcalst

W iy 9 or  ERGnPIY IO ar MHFEHERY ‘fﬁ'rbuﬁg pglse up to

st tyuenks ghtheopr oporyiva ofcide amnoetdmedrylic acid

g%f nCtIoQ@ha quréfCQQrgg ﬁakéggségnéét %ﬁe7g%%gﬁsity
e nonomner fure obtarn an

avaahhagebusm@r CEEETISY mlsc@@@et ylanddiagHageously not

b‘%}&}&':ﬂdd Yo« & hﬁneasgdlaé&ihg esjghant coating, while

e proportion of the tri- or pol yfunctlonal
rmnomsrs shoul d not be bel ow 30% by weight, to

ohidiHe hi ghoseEat Glor esire8aBteon - o22 a Seicphitshrglepistant

t he nmononer mxture conprise.up t 30%
goaddme | PG &t né%?‘?acﬁ?ﬂ c %& g’nats 18 son
|prm3'pe"ﬂferﬁs of s senatvah firesi SERFiEel8Tha 2@i. sch3| iy bebed on
t e I| r ousl y
N e T S A
mcwmmmctm ofra somapehdr esifst Malamiomw i ngewhneh an ‘the
t};h_t Jerhas, antireflection properties is known
ffrom EP B 180 129. It is based on 10 the hardeni ng of

a th|n | ayer composed of organosilicon conpounds or
of a Mekarbrehresisistantt heoayiass i csasur baee. be

Fi naI I scr.at ch- eS| stant_.coati.ng.can al b
Lﬁv vi B ashre® POt ymEPYAEES on%éC vapo(??ze apbtized
ss:l]aneas orosi |siXanemen tie priesepuesenaxi difzi rmgxidizing
Sy | The outernost |ayer of the foil is preferably
prl ntable. Further primng or treatnent of the foil

can be necessary for this purpose and is known to

PRISONSutekildsed i Maybe ads Thge i NRAl veikoi Isrefierably
particularly sujtable for 25 production of

ret yorat b ect FYethen| BY hgsDIf BF E%aﬁﬁmsnt of the foil can

be necessary for this purpose and is known to persons
skilled in the art.

The inventive foils are particularly suitable for
production of retroreflective mouldings, for example

for production of traffic signs.

The present invention is illustrated in more detail
below using a comparative example and an inventive
example, but there is no intention of any resultant

restriction.
Comparative Example 1

A PMMA foil was produced via extrusion and colouring of
a PMMA moulding composition. An impact-resistant
moulding composition (prepared according to DE 3842796,
Inventive Example 1) was coloured using a mixture of a

yellow anthraquinone dye (Solvent Yellow 163) and an
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for production of traffic signs. The present invention
is illustrated in nore detail below using a
conparative exanple and an inventive 30 exanple, but
there is no intention of any resultant restriction.
Conpar ative Exanple 1 35 Ar Fﬁ\MfoH vvas produced vi a
extrusi on and col ouri ng M\/ﬁ % h
dblfﬁfe%?tqib% %ap%%ﬁnaes@?am ﬁo&P&Fﬁ& EBi68i Pifofkle
EDRsv ednaseandi Agnto e &SAQ7Q6B° I eind 1 oiet Exangl ¢hat

e HORES s (G818t 2 et ol sy ana an - 23

orange dye (Oracetorange LPG . The concentration of

tﬂ?? xs;bgﬁfeanﬁn'amqg@o%@&m% bexwueea t@n%we

oran
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@il whoser dbh ckness rwagod08o0ms, aad m%&e@xrf@iﬂdlgt Q)fa the
Xenot est 1200. After 2000 hours,  a markgﬁ1a C]gl 4.
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eqnl s substantially
re eéghego{lgﬁétsé‘ﬂigﬁaﬁgaﬂﬁé 014 ¥R

moul di ng conmposi tion was not
coI oured using a dye mxture, but using a high
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P o TP Slﬁn\%a§ P YRS Piove Peroterit By Wi §he™Y

Oﬁlkﬁ@réyeb5©|weﬂhdﬂﬁ|hﬂgﬂ680né@nﬁha31nnubﬁlm@e soluble

c osition S t ed vvho ; -
ket vRal T OB TSP KPP by P e dmpact
coesilshatt >PMyds Iﬁoﬁlanqn@OﬂﬂP@Sy-te@@r dVaat @O\Mred with
ﬁi‘:@é ol tc%rntz bgy()g«é“kﬂ%l{@ 9t yRat heki %1&'&% Xellow 163.
C I na he

rona ICIt was 0.513, and t

CBi 8 Mereias (B05L BT | WAg %ﬁéﬁd frondiResa foil
thabsthedinaddyveywhei Isodayd. The initial chromaticity

coordinate x was 0.512, and the y coordinate was 0.483.
After 2,000 hours of weathering, the x chromaticity

coordinate was 0.513, and the y coordinate was 0.482.

It is apparent from this that the inventive foils have
substantially higher weathering resistance, i.e. colour

fastness, at a similar chromaticity coordinate.
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substantially higher weathering resistance, i.e.

colour fastness, at a simlar chromaticity
coordinate. - 24 - Patent Clains 1. Foil, enconpassing
at | east one PMVA |ayer coloured with a yellow

ant hr aqui none dye, where 5 4%he chromaticity
coordinates (x;y) in the ClE1931 standard colorinetric
sEastemt dflaHes PMVA | ayer are preferably within the
rangeof 0.4 - x S 0.54 and O44Sy<054 nor e

efer wi thin the range an
<Ea 5 0°BECTPE Eﬁgﬁactae% Zg%al k th nfe t hpl%A Tayer
concerttdsmtumadofwalthe ayegidlovwwlyenthreheiPONg |dyer ivwhere

at le 3@93% gggg, é&?ﬁ%‘in‘%@.e hexto}a'lwek%t @fE1931

the P accor Caml
char aC$‘@&tnCi@3dd| ﬁoiﬁétmetﬁécmmt?%y@g ’éﬁ@or’?ﬁﬂg@séﬁwﬁr are

| east operlppacy wiRHbhi €he %an@@lbfaQﬁOIding Ko olsai rand
2, characterlzed in that 20 the_i f|er

obt ai fabtd Vi & emh s1n MR y%?f?g%l?aﬁ% %8| the’ range
a(r:]cordd;_ﬂg @oéat Keagt 6ne0ob2t henﬁreOedeg< clyai #s, 0.51,
characterized in_that, th ye

a1 TP ERTRBETEPEn Homitd nr) reaierbrFeTRRseEE ne
wei ghtyellawcayer eim lidued PNifPaséawerh iss ghissleast 3° by
t ransi re.ab 7 e PASSHRY

from 8‘#?@‘“&0 %C\y/ve?)g te%(gaste(g&oln ﬁ%q Sgﬁrrett@)l?/ FHMA
met hactgyyare and b) from20 to 0% by wei ght of a | ower

al kyIh ﬁcryl ate, and B) from90 to 10% by wei ght of a

t oug ase distr.ibuted thin_the hard hase

havi ng‘?%llsgcg‘j’loé‘%ntgr arii t Whﬁﬁmt SrpeF A S %]é]r%ﬁﬁ 1gc, that
and antay¥ermage t Qugkrphaseompstsses e & zécheltonod80 inpact
and a I%ggggiglgase particle-size

3. Foil according to Claim 2, characterized in that
the impact modifier is obtainable via emulsion

polymerization.

4, Foil according to at least one of the preceding
claims, characterized in that the PMMA layer
encompasses a moulding composition comprising
A) from 10 to 90% by welght of a coherent hard

phase with a glass transition temperature above
70°C, encompassing
a) from 80 to 100% by weight (based on A) of
methyl methacrylate and
b) from 20 to 0% by weight of a lower alkyl
acrylate, and
B) from 90 to 10% by weight of a tough phase
distributed within the hard phase and having a
glass transition temperature below -10°C, and
an average tough-phase particle size below 130
nm and a tough-phase particle-size
polydispersity of less than 0.5, encompassing
c) at least 50% by weight (based on B) of a
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pol ydi spersity of |less than 0.5, enconpassing c) at

| east 50% by wei ght (based on B) of a - 25 - | ower

al kyl acrylate, d) fromO0.5 to 5% by weight of a
graft-linking agent or of a crosslinking nonomer

having three or nore ethyl & cally unsaturated 5

radi cal s capable of free-radical polynerization. 5.

Foi | accordi hg"€5 @AY acT¥hatGcterized in that at

| east 15%pyrweinght 50ftct B2 hay degphgise basa bRadavdlienkting
l'inking to the tough phase, 6. Fokil rdj a -

| east one ofa?ﬁggpggiea'nji EFSF%%}“%%%%agﬁgg?égﬁ %ﬁVlng
that the PMvBhtager orencuormpasseshul @vivida kbMl divmgaturated
conmposi tion paLeh, i s 15_°EEEEB§Q|G Vi g £pOl Y MBYiZAli-0N0 cal
of nmonomer m Xxtures which enconpass nononers having
groups whi chPohb®e¥rbz&iPRdi ati on. 7. Foil according

to at | east one of the preceding 20 clains,

characterjzed in that the_ chromgtici.t coordi nates qf
the yiTow ARERFALOPNdTR GV ixdy) CHY AT T0 1h that
St andag#l Qe metri ch Py stetghtar @f wikhki nhéhé ramgee ofhas
0.4 <- x < 0.54.and 0.44 < 8. Foi

accor o‘?%‘@aﬁt%n%thr% 5?9 ohe @?é{t%%u%} 4}23%%%@ cl ai ns, ,
characterized in that the yell ow anthraqui none dye is

sgl ublg | N an QLgaRIC téolal‘éegl,teasaf) IneFaid apsorflididing
to at least one of the preceding clains,
char actkrined | sharacterdzgel | 6 dyBats t8§ v&RMA layer

Yel | o d83np 35549 aFopiMACgeudunggt dipdsasiownehath is

e

pmto J50cPM encompass monomers having groups which

absorb UV radiation.

7. Foil according to at least one of the preceding
claims, characterized in that the chromaticity.
coordinates of the yellow anthraquinone dye (x:y)
to CIE 1931 Standard Colorimetric Systems are
within the range of 0.4 £ x £ 0.54 and 0.44 < y <

0.54.
8. Foil according to at least one of the preceding
claims, characterized in that the yellow

anthraquinone dye is soluble 1in an organic

solvent.

9. Foil according to at least one of the preceding
claims, characterized in that the yellow dye is
Solvent Yellow 163.

10. Foil according to at least one of the preceding
claims, characterized in that the thickness of the

PMMA layer is in the range from 50 pm to 150 um.

11. Foil according to at least one of the preceding
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11. Foil according to at |east one of the preceding -

26 clains, characterized in that the foil has been
bonded to a retroreflective substrate. 12. Foi

according to at |east one of the preceding 5 clainmns,
charactgrlged in that a scrédfch-resistant |ayer

conposed of a highly crosslinked Iastlc has, . been
arran§ediBf-a %Qﬁ¥%%%e¥h%equFl gt phihe ag%ﬁ}dgﬁ' tigeen
at |e@@hd@ﬁet@fatE@tﬁb&@&d@ﬁglvbosubatwate.
characterized in that the nodulus of elasticity of

the PMVA | ayer is in the range from 500 to 3200 Mra.

14. F(E'bh.l&(ﬂ)llt@hfdl’g’lg otat deaseashe wfe t b€ priecedrageding

15 cl ah g zﬁﬁ?%%%ﬁi?ﬁ dd EHaEh%QeE¥E§&P§fbﬁgre51stant

reS|stance éf ayer 1s at least 2200 _hours
to ASTRYBI9SEMPB seskdfi ch rian Ly 5t ohkeq plastic has

produgllban a9f- a8 ole@ lorfGeendifaget @nat £o4Q .1 east one of
Clains 1 to 14, characterized in that a yellow

ant hr aqui none dye is mxed with a PMVA noul di ng
QONPoFitilon @dskrdheg mieratal leasextanmedf Mhe preceding

Retr or ef |,ect I
e edT g TR U nalDT S ethéy ohgReug 750t

foil
Use ofelfamtllszlac@cmﬁjuwgetawaﬁ lesst éﬁelé’f i panget rom

14 fo%O%r%gy@@dwaga}rafflc si gns.

14. Foil according to at least one of the preceding
claims, characterized in that the weathering
resistance of the PMMA layer is at least 2200
hours to ASTM D4956-95, section 7.4.

15. Process for production of a foil according to at
least one of Claims 1 to 14, characterized in that
a yellow anthraquinone dye 1s mixed with a PMMA

moulding composition and the material is extruded.

16. Retroreflective moulding encompassing at least one

foil according to at least one of Claims 1 to 14.

17. Use of foils according to at least one of Claims 1

to 14 for production of traffic signs.



