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Coati ng conpositions for producing fornmble

scrat chproof coatings with dirt repellency effect,
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processes for producing them 5 The present invention
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good spectrum of properties. 25 Fbmever pol yneric

d|n clu hos ratchproof
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daubi ng for exanpl e. O eaning such™surfaces is
cosPF§ %%%1Fn%%ﬁ9%ﬁFéﬁtqu§1hE% in many cases the
surface is attacked as a result. 35 In order to solve

thgcra é§8£§§§ coat§n§8”¥8? Egl%%grs are known per se. By
way of example  document DE 195 07 174 describes
UV-curing scratchproof coatings £for polymers, which
exhibit a particularly high UV stability. These
coatings.'already' show a good spectrum of properties.
However, polymeric mouldings, including those with
scratchproof coatings, are used primarily in the form
of panels in outdoor construction, such as in sound-
proof walls or as glazing for fagades, bus shelters,
advertising spaces, advertising pillars, street furni-
ture, where they are subject both to natural soiling
and to defilement caused by vandalism, such as graffiti
daubings, for example. Cleaning such surfaces is very
costly and inconvenient, since in many cases the

surface is attacked as a result.

In order to solve these problems it is common to add
fluorine-containing acrylates to the coating composi-
tions. Coating compositions of this kind are described,
for example,‘in DE 43 19 199.
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fluorine-containing acrylates to the coating conposi -
tions. Coating compositions of this kind are 31 July 2006
descri bed, for exanple, in DE 43 19 199. 31 July 2006

2 A di sadvant age of known coat Eng conpositions,

however, is that the coatings produced fromthem form

cracks on polyneric articles in the course of heat
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Furthermore, many particularly advantageous coating

technigues, such as roller techniques, for example, are
25 difficult . if not impossible to perform on formed

components., |

In the light of the prior art discussed and indicated
herein it was therefore an object of the present
30 invention to specify coating compositions which can be
used to produce formable scratchproof coatings with a

dirt repellency effect.

It was thus also an object of the present invention to

35 provide coating compositions for producing scratchproof
coatings which exhibit particularly high adhesion to
polymeric substrates. This property ought not to be
impaired by heat forming.




i mpaired by heat formng. 31 July, 2006" 3 A further

ogFect of %/he invention was that polyneric articles 31 July'2006°
havi ng a scrat chproof coating according to the

i nvention should have a high_dyrability, in particul ar

a high resistance to UV irradiation or weathering. 5 A
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A further object of the invention was to provide
20 scratchproof dirt-repellent mouldings which are par-
ticularly easy to produce. Accordingly, for prodﬁcing
the mouldings, it ought to be possible in particular to
use substrates which are obtainable by extrusion,
injection moulding and by casting technigues.
25
Another object of the present invention was to specify
scratchproof formable dirt-repellent mouldings which
exhibit outstanding mechanical properties. This pro-
perty is particularly important for applications where
30 the polymeric articles are to have a high stability to

impact.

Furthermore, the mouldings ought to have particularly
good optical properties.

35 .
Another objective of the present invention was to
provide scratchproof formable dirt-repellent mouldings
which can be adapted simply and largely to the

requirements.



Anot her objective of the present invention was to

provi de sciatchproof formabl e dirt-repellent nnulding%f“juhfz006
whi ch can be adapted sinply and largely to the

requi renents. 31 July 2006 4 Fhe achi evenent of these

obj ects and of others which, although not referred to
explicitly, can nevertheless be derivgq as . o
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mepéﬁ?roﬁ%ﬂnq t2PRESVERGoFbEl IO st racwhighe they are
haweegd3 to 30 carbon atons in the al cohol residue
and including 6 to 61 fluorine atonms, C) from20 to
80% by wei ght of polyfunctional 30 (neth)acryl ates,
15 D) Bfr oni@t0& t 0£10%hbky fercght thhtat al casttOng composition

I B9 es
A) from 1 to 30% by weight of a prepolymer obtainable

by free-radically polymerizing a mixture
comprising |
20 Al) from 1 to 10 parts by weight of at least one
sulphur compound containing at least 3 thiol
groups and
A2) from 90 to 99 parts by weight of alkyl
(meth)acrylates,
25 B) from 0.2 to 10% by weight of at least one
fluorocalkyl (meth)acrylate having 3 to 30 carbon
atoms in the alcohol residue and including 6 to .61

fluorine atoms,

C) from 20 to 80% by weight of polyfunctional
30 {meth)acrylates,
D) from 0.01 to 10% by weight of at least one
initiator,
E) from 2 to 75% by weight of at least one diluent
and
35  F) from 0 to 40% by weight of customary additives

it is possible to provide surprisingly scratch-proof
dirt-repellent mouldings which can be heat formed
without any cloudiness occurring.
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E) from2 to 75% by wei ght of at |east one dil uent

and 35 F) fromO to 40% by wei ght of customary 31 July 2006

additives it is possible to provide surprisingly
scratch-proof dirt-repellent dmoul di ngs which can be

heat fornmed w thout any cl oudi ness occurring. 31
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anchs " g ifind (8ol Bnl BER0 SEVBRLE9RRI D P oG Bthers,
coarengbtabneidned with the coating conpositions of
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the polyneric substrates, and this property is not
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> Furthermore, polymeric articles coated in accor-
dance with the invention show a particularly low
surface energy. As a result, the present mouldings

are particularly easy to clean.

> Scratchproof mouldings of the present invention
can be adapted easily to particular requirements.
In particular the size and shape of the polymeric
article can be wvaried within wide ranges without
thereby adversely affecting its formability.
Moreover, the present invention also provides

mouldings having outstanding optical properties.
> The scratchproof formable dirt-repellent mouldings
of the present invention have good mechanical

properties.

Component A

The coating compositions of the invention for producing
formable scratchproof coatings with dirt repellency
effect contain 1 - 30% by weight, preferably 2-25% by




10

15

20

25

30

35

properties. 35 Conponent A The coating conpositions of
the invention for producing formable scratchproof
coatings with dirt repellency effect contain 1 - 30%

by wei ght, preferably 2-25% by.31 July 2006 6 weight,
based on the wei ght of the coa?ing conposition, of a
prepobyrer beliedl Rablthdrdigier IS €AL! ¥oRRLMIBEbADOLDE1 on
a m.xture conprising,5 A ) 1-10 parts by welght, ’
or 8F ePaBEyr PR g MsE (URInAREGHRY of rap-Fadicabhe polymeriz-
suippue mémpowedcooptrdisingg at | east three thio

groups and A2) 90-99 parts by weight, preferably 94-98
parts by weight of alkyl (neth)acrylates. 10 Sul phur
co?%bur&slﬁavi@gtﬁn;hyttWﬂiQhMLtlﬂnﬁfq;mamgg QgG7tba¥ﬁs by
nmol ecu I 4 521 . e .
inventigﬁg?gtpg??%fngga%g?gghiu‘% uﬁggéﬁ%g%%%%g havFagning
at | eas®tt hpaet preeer BLylf upupki ehdgroups in 15 the

MOAZE Ul 20-Fhe pacphuby r GBELALOT Ol Al Pr 61ebably i 1y
at- least 3 Qnrg gigffrablg ﬁt 'east 6 cdrbon ato N

the nol BeH¥RT ht 2hEY I nbPethharrydatefe presence of

one or, preferably, nore a-mercaptocarboxylic ester

ar in l.ecul e .i s advant ageous, preferably )
st%ﬁ??%%f285€§8ﬁgsglygﬁgngﬂgﬂ"%sgg??cEWBIt@FOI'grOHPS in
pefitaempirciilel ardxhnpives fofr sektmble Swophurs 4 521 567.
el SLOLSARIN0 TBT ol ALY SFe Ll 01 SO compounds

include 1, 2, 6-hexanetrio trithiog
t riFErH | BF etlRERE (MR oPsRtRERllY ~ fenrachyofr igreiups in

t efn@khsldetibs capheagal pha), rebhulRidds 2Rl ANANG Foraniy
tri(3; nercaptopropi onate), .pentaerythritaol
teﬁée&?@f%-ﬁérgﬁﬁgo&ﬁﬁﬁaﬁﬁﬁiﬁ,a?r fieEhyPorprdpanatoms in
t riltdhinogl ool @t eput rhoet hyrel phapane .t MheS PRGEHIDL f one
L L O R -
30-11, the propaselei yis t advaltagroapt oppopienabey, starting
difde apolyols, such as glycerol or pentaerythritol.
Examples of suitable sulphur regulatoré having more
than three thiol groups include 1,2,6-hexanetriol
trithioglycolate, trimethylolethane trithioglycolate,
pentaerythritol tetrakis(2-mercaptoacetate), trimethyl-
olethane tri (3-mercaptopropionate), pentaerythritol-
tetrakis(3-mercaptopropionate), trimethylolpropane
trithioglycolate, trimethylolpropane tri (3-mercapto-
propilonate), tetrakis (3-mercaptopropionato)penta~
erythritol, 1,1,l-propanetriyl tris (mercaptoacetate),
1,1,1-propanetriyl tris(3-mercaptopropionate), dipenta-
erythritol = hexa(3-mercaptopropionate). Particularly
suitable is pentaerythritol tetrakis(2-mercaptoacetate)

{pentaerythritol tetrathioglycolate).

The acrylic (meth)acrylates which can be used in
accordance with the invention to prepare the prepolymer
are known per se, the expression (meth)acrylate
standing for acrylates, methacrylates and for mixtures
of both. The alkyl (meth)acrylates have preferably
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erythritol hexa(3-nercaptopropionate). Particularly .
suiyt able is pentaerythritol . 31 July'2006
tetraki s(2-nmercaptoacetate) (pentaerythritol

tetrathi oglycolate). 35 The ac_gyl ic (meth)acryl ates

whi ch can be used in accordance with the invention to
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10 Prahar ﬂbhoYltEF‘IXta%"r%ﬁ_a‘%fe al kyl (meth)acryl ates
contai ning at l'east 10% by wei ght of nethyl
(nmeth)acrylate and/or ethyl acrylate and at 15 | east

2%rby We@&ilyﬂferah@'pﬁéﬁfﬁcﬁcﬁédﬁ %r@ﬁé‘f@ﬁlﬁ fixtures of

car bon ato Pr ef nce i iven, for exa
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ul at ors and nphomers can conducted in

co PEHL B%@aﬁéﬁ(ﬂéttea§r§°&ﬂ%s Qfsp%?@i‘o’?] E@rdpbaby weight
sobHHi 8RrQl sl lrsem iRelsy BB ifZakhd QN W iyt e, wRlidad.
free-radical initiators. A suitable process for bead
pol yneri zati on can be taken or derived from

In the preparation of the thickening polymers 1t 1is

20

possible to wvary the proportions of regulator - to
monomers .
The polymerization of regulators and monomers can be
25 conducted in conventional manner as a bulk, suspension
or bead, solution or emulsion polymerization with the
aid of free-radical initiators. A suitable process for
bead polymerization can be taken or derived from
DE 33 29 765 C2/ US. 4 521 567, for example (polymeriza-
30 tion step stage A).

Suitable free-radical initiators include for example
peroxide compounds or azo compounds (US-A 2 471 959).
Examples that may - be mentioned 1nclude organic
35 peroxides such as dibenzoyl peroxide, lauryl peroxide
or per esters such as tert-butyl per-2-ethylhexanocate,

and azo compounds such as azobisisobutyronitrile.

The thickener polymers obtained can have‘ molecular




DE 33 29 765 C2/ US 4 521 567, for exanple
(polynmeriza- 30 tion step stage A). Suitable
free-radical initiators include for exanple peroxide
conmpounds or azo conpounds (US-SA 2 471 959). Exanples
that may be nentioned include orgam c 35 perOX| des
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measured in CHC13 at 200C. 10 Conponent B The coating
conpositions of the present invention include as
10 esSempoalentomst i t uent 0.2 - 10% by wei ght, preferably

0.3 - 5.0% by weight and very preferably 15 0.5-2% by

ht, based on the total weight of the coating

§si ciogkingf  feararas tkidng mevf) athgl apessehavi Agvention
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ca?%g%ﬁgt%oergsél %¥s§n£9?§o Cg%%rtg%q%ﬁg a@dﬁl ncllu ngY &eight,
61P*FEEFEral yO 73t o 5% - ARd br wepebiter abfly ¥Rt $referably
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20 I N¥eRbl Qe Aldowr. 08t KV halTRt Bhadly! ahg @h bhs formula. po
alcohol residue of the fluoroalkyl {(meth)acrylate may
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include further substituents. These include, in
particular, ester groups, amide groups, amine groups,
nitro groups and halogen atoms, and this alcohol

25 residue can be either linear or branched.

In accordance with one particular aspect of the present
invention a fluoroalkyl (meth)acrylate of the formula T
is used

30

o
HyC=C—C—0—R, (1),

in which the radical R; is a hydrogen atom or a methyl

~ group and the radical R; is a fluorinated alkyl radical

35 of the formula C.H,F. in which a is an integer in the
range from 3 to 30, in particular from 8 to.25 and more

preferably from 10 to 20, b is an intéger in the range



isused 30 RR 0 11 k,)CGCCO0-R) in which the

radical R, is a hydrogen atomor a nethyl group and 31 July-2006-
the radical R2 is a fluorinated alkyl radical 35 of

the formula C HbFc in which a s _an integer in the

range from3 to 30, in particular from8 to 25 and
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vvhere c=2ab. In accordance vvith one particularly
1 of . 5 the sen ventign a
fl uoroﬁ%% rreet leatchf y?Ia?ep lctlL%r?%rﬁﬁfegeF_Fefis aFpegt of
SRI t@)leHZ@ﬁE}@lO i@VEntdidn - a((fE&GE-AIaEkl;O_ i ma\b%pgcflgpeélge of
ra I 1% & hydrogeny atomor a nethyl radical an
n l@gﬁgrfo?nmtueger lﬁ%t he range from2 to 10, preferably
from3 to 8, nore preferably from3 to 5. The
f 1 uor oal kyI th) acrylates present in the coating 15
conposi ti on fOthe invention in accordance with

conmponefit ~B) I__['&J_ 23 fl.uorobutyl ¢y
acryl atfeIt C 4, ??}éex%ﬁ uoiggm)lﬁnet hacryl at( e)
nonadecaf | uor oi sodecyl nmet hacryl at e,
2,2,3,3,4,4, 4- hept af | uorobutyl acryl ate
3 w545, I exy Iate
10 §n Wﬁl%h r%eG ]ga%%%% Iﬁ g exy:hy% S& At or a methyl
Eaélsaé Amsi % 6.5, 9 7iTtegededaf tieontrergey | from 2 to 10,

aC yb@keably from 3 to 8, mo ferabl 5.
3, % 4, 4,5, 5y6, g 8, 8- tr|r§e€§f6| Sgroogt yI acryI ate,

25 3,3,4,4,5,5,6, 6 7 7 8 8, 8-tridecafl uorooctyl
meThacfj@trealkyl (meth)acrylates present in the coating

15 compositions of the invention in accordance with

component \B) include
2,2,3,4,4,4-hexafluorobutyl acrylate,
2,2,3,4,4,4-hexafluorobutyl methacrylate,
nonadecafluoroisodecyl methacrylate,

20 2,2,3,3,4,4,4-heptafluorobutyl acrylate,
3,3,4,4,5,5,6,6,6-nonafluorohexyl acrylate,
3,3,4,4,5,5,6,6,6-nonafluorchexyl methacrylate,
2,2;3,3,4,4,5,5,6,6,7,7,7—tridecaflurorheptyl acrylate,
3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl acrylate,

25 3,3,4,4,5,5,6,6,7,7,8,8,8-tridecafluorooctyl
methacrylate,
2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,9—heptadecaf1uordnonyl
acrylate,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro-

30 decyl acrylate,
2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,11—eicosa—
fluoroundecyl acrylate,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12-eicosa-
fluorododecyl acrylate,

35 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,12~hen-
eicosafluorododecyl acrylate,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,12,12,12-hen-



2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9, 9- heptadecafluoronony:I?‘_lJuly2006
acrylate

3,3,4,4,5,5,6,6,7,7,8,8,9,9, 10, 10 10- hept adecaf | uor o-

30 decyl acryl at e,
2,2, 3, % 4,4, % 5 6,6,7,7, 8,8, 9 9 10 10, 11, 11, 11- ei cosa-
f|u©x©@ﬁdébybrado¢bayé methacrylate 15
3, 344445555666677V7 8 8 9g9la01501£11{11£2, -ekco%%AWIS,
quorododecX acfy rafe
3, 3t 2, Yo st et Ba€°$af18080929hﬂfdrd:&yﬂ (L¥i¥aubZche-then) -
elqgﬁ@ﬁ 0, ryl ate,
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37 4 2bot: 51@ 6e7c%s%f$u8r8db@eé9bl&eﬂhadﬂyﬂ&ta3 13,14,

4‘443Iﬂ{Péhﬂaabﬁaﬁlﬁoﬁo@QtﬁgdééyilaégyééF%ﬁegﬁy1? 15,

-t et or 0= 2- hydroxy-4(trif
pemadec o y%a¢‘5 > ahydgoyyigliptiiugromstivil 13,14,

3,34 w@@tea@ogaﬂxsoﬁoee@ra@ed@1ﬁeaﬂaézyiaté3 13, 14

332 EEEETD SELS B N s 13,13,10.0,

1f4 §4%ﬁmﬁﬁﬂﬁﬁﬁﬁq1nﬂmﬂQn$&iﬂng¢omEx56ﬁtylah@rylate
3 3.,4,4,%, 55 €5 65 G858 %Y lé)a]g(?uor : %eiclér 13: 13 %3 14,

% 16,16- nonacos
acﬁéP e 16, 16 16- nonacosafluorohexadecyl methacrylate,
! !Igllﬂlfa!fsll@ % B 77’;8] % % % ]gf)ll]@rlgep]-e:g(-ﬂ- il'g #g ]’I.-§ i‘§ }é 14
uoQ
A ,’1 é‘L]s6 118416- PPNAsosaT o ohexadecyl ~hepta-
15 3, srdmOﬁtafau@raelos;s&w Erifaky 11, 11, 12,12, 13, 13, 14
, 14,15, 15, 16, 16,17, 17, 18, 18, 19, 19, 20, 20, 20- hepta 15
triacontafl uoroei cosyl acrylate. The fluoroal kyl
(mBER) aftyrueetkuale knevin) @@rmbamels arad kerswbe c@&@éunds
I ndhyi dual by Qkeds 1ad ?bﬁ Q. CQpay negF le%n h
produce a scratchproo oatln I'n ‘accor danc t
the invention crosslinking nDnoners are added to the
20 coavimpgnenapasi ti on. These possess at | east two 25
pol ynmeri zabl e units, e.g. vinyl groups, per nolecule
(cf. Brandrup-I|mergut Pol yner Handbook). They are
usBd produce a scratchproof coating, in accordance with

the invention crosslinking monomers are added to the
coating composition. These possess at least two

25 polymerizable wunits, e.g. vinyl groups, per molecule
(¢f. Brandrup-Immergut Polymer Handbook). They are used
in accordance with the invention in amounts of 20-80%
by weight, preferably 50-70% by weight, based on the
total weight of the coating composition.

30
Mention may be made of the diesters and higher esters
of acrylic and methacrylic acid with polvhydric
alcohols such as glycol, glycerol, trimethylolethane,
trimethylolpropane, pentaerythritol, diglycerol,

35 dimethylolpropane, ditrimethylolethane, dipenta-
erythritol, trimethylhexane-1,6-diol and cyclohexane-
1,4-diol. '

Examples of crosslinking monomers of this kind include
ethylene glycol diacrylate, ethylene glycol



in accordance with the invention in anmounts of 20- 8@%

by wei ght, preferably 50-70% by wei ght, based on the °1July2006"
total weight of the coating conposition. 30 Mention

may be nade of the diesters_-and hi gher esters of

acrylic and nethacrylic acid with pol yhydric al cohols

sudhm&$hﬂqpyﬂatgﬂypeopylemei@&@bﬂlcﬂ;&ﬁf&ﬁ&te, propylene
fj.r 'ﬁe":lsrtc'@'il ol pc{l%’&ri-?a drﬁflrgtaeeryt hi'[ e%mtgﬁgéﬁfr Ol 4i32rylate,

Iolpr ane, net hyl © ane ent a-
er yt Bri Cﬁethylhéxm@@h£06ydﬁab and cynbobem&m@glyc01

1, élgbe&aa%éanphs5?8£t§1§§§&?mWd%héqgﬁggyEﬂéglt@.%thylene

ki nd 1 nCl ude ene di acr
> gl geyrodl %WE@'@Gtedl tlﬁ&bhf}reatee géamg}l eﬁémgrtpéwylate
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ane | anedi
i Rethatiyiiate nEabEnttiytots Shanryidasrylate, tetra-
neephgﬂﬁh@lp@ycamrﬂﬂmﬁnh@dfyxatd;ep@ytened50@lﬁﬁabrylate,
di acryl_at i et n I . di me h t .
o BERERRER o © BERRAOYIRLSC) TPRAARREAART, atagryiate,
10 nebkazengddod, t dimeshhgiaietgl, ycoltrdmad:hyﬂatl@;fotpeneaf tri-

et | 0T gt B&Q%{ ;ﬁﬁﬂ% s
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di et épéprf@aﬁ@anéatéﬁmeﬁhépﬁxéayeat e, dipentaerythritol
tr h&&b@.&&'r?'lﬁft‘épa%@zd r |d1§é¥@t§£’éﬂﬁ£ﬂi‘ﬂt§@l hexamethacrylate,

dlneth ne tetraacr

PRI b et r atRGEFIPERe.  dFPEnt acPFRRAFFYFRT tol
15 hexeacepkatdazed di pentaerythritol hexanethacryl ate,

pentaerythritol triacrylate and pentaerythritol 15

tetraacrylate. The pol yfunctional acrylates and

mefhac ppllartfemcctéwn@lls@cmelaﬂa%oam snethaotyhetes can also

Whi,eh %&Xg@nﬁe‘}'n Wdeoif éxhaer fnirtgfélﬁor}ﬁ‘éygrgﬂgé include

Mention may e in 2 partlc of ur'et hane )
di éer_\yhgffes f&ﬁGtthPééryEféfPé@sor MepEiespoRdngbest Bpde in

20 aCbﬁE@E%&la@O@En@ﬁét&ﬁé Eﬂgc@g@btee GRHPOSH{dOPy Dites or

the i nventi is lyneri z
COYYesport 1ng e%%é% acry ates

Component D

25 The coating composition of the invention is polymerized
or cured using known initiators which are added to the
coating composition in an amount of 0.01-10% by weight,
preferably 1-3% by weight, based on the total weight of
the coating composition.

30
The preferred initiators include those azoinitiators
which are widely known in the art, such as AIBN and
1, l-azobiscyclohexanecarbonitrile, and also peroxy
compounds, such as methyl ethyl ketone peroxide,

35 acetylacetone peroxide, dilauryl percoxide, tert-butyl
per-2-~ethylhexancate, ketone peroxide, methyl isobutyl
ketone peroxide, cyclohexanone peroxide, dibenzoyl
peroxide, tert-butyl peroxybenzoate, | tert-butyl
peroxyisopropyl carbonate, 2,5-bis(2-ethylhexanoyl-



or cured using known initiators which are added to t

coating conposition in an amunt of 0.01-10% by "5 July 2006
wei ght, preferably 1-3% by wei ght, based on the total

wei ght of the coating conposiipon. 30 The preferred
initiators include those azoinitiators which are

wi detgoxnbwh, ndihethylhesanh, ast&tBNoatd]l peroxy-2-ethyl-

cotBatacy s NEXANREADONLIbhRa Ao S0P Pl granoace,

co ounds, such as met ‘'one” perox
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hemwmé'tea: t entd- bthdo pemdxyudes, 5-dif i nehby| hei@naade: i oned

di BRIOXT ger L £ i
1, %Hgél}ﬂso(tert b‘gty png)I(nL )ngllc oh&oatne specified which are

10 1. fidjestiss taltka Vi efony) E3e, maditads hyl cycl ohexane,
5 cunyl hydroperoxide, tert- butylhydroperOX|de bi s-

4 tert but yl cycl ohexyl ) peroxydi carbonate, m xtures
O T RSB GBS o1 Shaohe PP aRBATH ORESBBREbU S 4 Present

ondnvymﬁﬂuﬂ ?Fﬁlﬂ@sms?dﬂﬁﬂﬂﬁﬁC&uﬁhﬁsﬂﬁgrﬁ?ﬂﬂdiﬂﬁ%ﬁators
onpounds n eci ich are
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15w wipiole gere cwlfedfr dspect refditded opr eseRtr  iinverdiaion by
CUKRi;R0 113 GRE ﬂ]‘fdlgghtu%}n@ sﬁ%ﬂ%rﬂ@iéﬁgt %[1% L P li,%h?raiszatlon

W initiators, €se are conp
whicdh e ecorting eéomﬁ’ﬁéélwnundmsumaam aItJVomnbjuators in

Vi sickice-dRinddY | {9bh ansk-50 Jddlidd afe theepol ynegiz é’iéon are
of the c;oatlr%tg_Hn 05|t|on Customary UV initiators in

bepzgin) 2 bergobkanpeblvare ethyl or

20 bebzmnyrl et hysa.beﬂamn bbenrz0i, nmieizim dﬂh@t‘z’ﬂ&y%’rlkégal or
eta or

e FEOBRERGHET v Thi 1P AEOREOEF O ¢HideHd 808 Fam@able
commercially, for example, from Ciba AG under the trade
names ®Darocur 1116, ®Irgacure 184, ®Irgacure 907 and
from BASF AG under the brand name ®Lucirin TPO.

25 '
Examples of photoinitiators which absorb within the
short wave visible region of light are ®Lucirin TPO and

®Lucirin TPO-L from BASF, Ludwigshafen.

30 Component E

As diluents it is possible to use both organic solvents
and/or monofunctional reactive diluents. In general the
coating compositions contain from 2 to 75%, preferably
35 from 6 to 50% by weight, based on the total weight of
the coating composition, of diluents, which can also be

used as a mixture.

With the aid of the diluents it is possible to set a
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PULRESea-hBe GRRROPFAEE (vibsCosities are situated
within the range from20 to 10 250 nPa-s. The val ues

stated are to be regarded nerely as guideline val ues
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with a rotational viscanet agc 1
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The monofunctional reactive diluents contribute to good
levelling properties of the coating material and hence
to good processing properties. The monofunctional
25 reactiﬁe diluents possess a free-radically polymeriz-

able group, generally a vinyl function.

These include, inter alia, l-alkenes, such as hex-
l-ene, hept-l-ene; branched alkenes, such as vinyl-
- 30 cyclohexane, 3,3-dimethyl-l-propene, 3-methyl-l-diiso-
butylene, 4-methylpent-l-ene, for example;

acrylonitrile; vinyl esters, such as vinyl acetate;
styrene, substituted styrenes  having an alkyl
35 substituent in the side chain, such as o-methylstyrene
and oO-ethylstyrene, for example, substituted styrenes
having an alkyl substituent on the ring, such as
vinyltoluene and p-methylstyrene, halogenated styrenes,

such as monochlorostyrenes, dichlorostyrenes, tribromo-



The nonofunctional reactive diluents contribute to
good levelling properties of the coating materi al
hence to good processing properties. The

nmonof unctional 25 reactive diluents possess a
free-radically polymeriz- able group, generally a
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3-vinyl- carbazole, 4- V|nylcarbazole

1- vi nyl i m dazol e,
N—&?n%lpyrrmﬁgﬁ?renzg eéﬁ%rspyrrolldone
15 N- pedgigyr poliiddi deriswmbiivied, pysuddh diase, maleic anhydride,
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of both.
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These monomers are widely  known. They include

25 (meth)acrylates derived from saturated alcohols, such
as methyl (meth)acrylate, ethyl (meth)acr&late, propyl
(meth)acrvlate, n-butyl (meth)acrylate, tert-butyl
(meth)acrylate, pentyl (meth}acrylate and 2- ethylhexyl
(meth)acrylate, for example;

30 (meth)acrylates derived from unsaturated alcohols, such
as oleyl (meth)acrylate, Z—propynyl (meth)acrylate,
allyl (meth)acrylate, vinyl (meth)acrylate, for
example;
aryl (meth)acrylates, such as benzyl (meth)acrylate or

35 phenyl (meth)acrylate, it being possible for each of
the aryl radicals to be wunsubstituted or to be
substituted up to four times;

‘cycloalkyl (meth)acrylates, such. as 3-vinylcyclohexyl
(meth)acrylate, bornyl (meth)acrylate:
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enbraces nethacryl ates and acryl ates and al so nixtureé

of both. These nononers are w dely known. They includ 1 July-2006 -
25 (meth)acryl ates derived from saturated al cohol s,

such as nmethyl (neth)acrylateg ethyl (neth)acrylate,

propyl (nmeth)acrylate, n-butyl (neth)acrylate,
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Zﬁylsulphgnyleghy (me h)agrylate,

thiocyanatomethyl (meth)acrvlate,
methylsulphinylmethyl (meth)acrylate and

bis ( (meth)acryloyloxyethyl) sulphide.

Examples of particularly preferred monofunctional
reactive diluents are butyl acrylate, 2-hydroxyethyl
acrylate, Z-hydroxyethyl methacrylate, hydroxypropyl
acrylate, hyvdroxypropyl methacrylate, 2-ethoxyethyl
methacrylate or 2,2,3,3-tetrafluoropropyl methacrylate,
methyl methacrylate, tert-butyl methacrylate, isobornyl
methacrylate.

EP 0 035 272 describes customary organic solvents for
coating compositions for scratchproof coating
materials, which can be used as diluents. Suitable, for
example, are alcohols such as ethanol, isopropanol,
n-propanol, isobutyl alcohol and n-butyl alcochol,
methoxypropanol, methoxyethanol. Aromatic solvents as
well, such as benzene, toluene or xylene, for example,

‘can be used. Ketones such as acetone or methyl ethyl



4-t hi ocyanat obutyl (neth)acryl ate,

et hyl sul phonyl et hyl (nmeth)acrylate, 20

t hi ocyanat onet hyl (neth)acryl ate,

met hyl sul phi nyl met hyl (neth)-acrglate and

bi s( (et h)acryl oyl oxyethyl) sul phide. Exanples of .
part e | §oBr ekarpae . nEst uncttaonbe . 25 nsaamsuap0551ble
dl |tLt€n¢1§e ale@hlRe Vo ordSd &l esughhﬁ%r ety @ﬁg € ester

hyl hacr Iate hydr oxypr op acry
%@y a@?yY%E Ryl o dgat@tspet Rybutyl acetate or

rretdtah:yrilyl @trepdbn&tﬁ,? BOfetéﬁflﬂ?‘-?é‘)ptrmﬂ?” kc):o€np|ounds can be
tﬁg t hy C ate, ter uty
crf{q%¥ |sdﬁ%r‘§ﬂ§ H%?hacrylate. EP 0 035 272
descri bes customary organi c solvents for coating
comagidrfts # or scratchproof coating materials,

whiThr cam be—used as diluents. Suitable, for 35
exanpl e, are al cohols such as ethanol, isopropano

n- @yop@ﬂﬁi:om5§f’btﬁdclll@i\?@@o'ar%ndmgaﬂ't't yéd@:’_t%?&% customary

nethox r opano nmet hoxyet hanol . Aromati1 c solveéents
10 effPr ZE@ﬁt&§9beﬁ?€W@51F&P@§nef@F xﬁPé@écﬂmﬁOQ§uﬂqﬂ&£ln98
cawhliehus:ed/ lb’@tpﬂéSeﬁUCbp@&oﬁ@&ﬂ?nfhprarﬁ@ﬁrlﬂ&’i: 8ENYl40% by

31 I 200 16 . ket for exa re suitable.
W%E ¥]Iéo poé%aﬁﬁﬁguf) uEE° @tﬁ np sWwehghtas The use

d| @ﬁfhytth@@eaddu.tasneer 1$om'pgamdedsm diglhyhot critical

ac t Uiyl ;agetate or  ethyl propionate, for
exghg ghe ﬁg coﬁﬁounds can be 5 used alone or in

15 conbi nati on. Conponent F By customary additives are

memBh tade tIhQQS IS IR yhe;rg f ofofoaé)taﬂg% QMDY Li0N$ . e
f or gcratcu&ﬁpof coat i_ngs, resent
- opBFERYFI P SRS GTs 1Of %ﬁ@@%ﬁﬁ§ Wh&qﬂult|¥ﬁ possible to

parepalbae th@msﬁhﬁf@(?@%d!gisl\mi ahit . tﬂ-@tGC(slé\l?ln?f fbt?*ﬁlﬁﬁatlon

addi ki arde s _beling_naqt critica or e
obaL I Eh, REIRERL G Ta ol ata Hor BEOPGF CaRRmpiRer this
20 of poypbseeit is poss:l.ble to make use in accordance with
Ep 0 035 272, for example, of silicones, gsuch as

31 July 2006

various polymethylsiloxane types, in concentrations of
from 0.0001 to 2% by weight.

25 2Another very common additive are UV absorbers, which
may be present in concentrations of, for example, from
0.2 to 20% by weight, preferably from 2 to 8% by
weight. UV absorbers can be selected, for example, from

the group consisting of hydroxybenzotriazoles,
30 triazines and hydroxybenzophenones {see e.qg.
EP 247 480).

The coating composition o‘f the invention is intended
for producing scratchproof weathering-resistant coat-
35 1ings on polymeric substrates. These include, in
particular, polycarbonates, polystyrenes, polyesters,
such as polyethylene terephthalate (PET)}, which may
also have been modified with glycol, and polybutylene
terephthalate (PBT), cycloolefinic copolymers (CoCs),




active substances, by neans of which it is possible t

regul ate the surface tension of the coating

formulation and to achi eve good application

properties. For this 20 purpose Lt is possible to make

use in accordance with EP 0 035 272, for exanple, of

si hteghés, smtmrﬁﬁe?Nhﬁ&&d&em@fgﬂpfawésiugﬁﬁne Ly@galymers

in ngrati m 0. 0001 to 2% by wei ght. 25

An%§§2§§vé93§é%%§§gaﬁﬁﬁﬁ%F?&'are UV absor bers, which

may be present in concentrations of, for exanple, from

0. 20%.4ay ig re bl y fr 9 _

me?r%?? %@bgbsggbeggvggn %§£§e|é%te§?1§8%9€§2%3¥8: cyclo
5fre f#ﬁécgrmﬂ@ﬂmi sndngeety (ekbikgpenkates azoliddy poly-

30 (hetAThLAe 1aeéshxa&ﬁ§yBaeégeﬁqamgsp&%%r%em._ EP

247 480). The coating conposition of the invention is

i ntended for producing scratchproof

wenbherhpgonesest ate Gowbm Im i41gs Ot pabyTetd€fbonates can
supstrates., These. i.nclude, _in_particul.ar, .
PoPoc APbE AT Pt B PSe fiIYe st ars o s carbonic
10 pohyitihydmde aleipphtial ate @PEFRLiwhi dhhpdyoxal soohavends.

be dified w.thqg yc ly .
DefHePhiife PahlY Yodrospatbbl YGRS reagrion of
31dJalycedees, or 17igphenpisniviitiid cBnpsyaae e @eYSion eparbonic

[ shgkseepg! YARI S pARYRIARYMIBRE NRET VEAdRSesterification
Preference is given here to polycarbonates, cyclo- 5
ol BFRAFE°B8Fyners and poly (neth) acrylates, with
15 poly- (neth)acrylates being particularly preferred.

Po rbonates are_kno in.the art ol ycar bonat es
cart SE BRRE ey G Fly MRt i Rl s fYea £rom
cabbsphenol®.acfdesrd &Hliisphanod sor iaywnede ¢ i hydaokycular
co u ol ' [ u —big-
;2P BEs 1 K- BLERRRLLYpREERRS! Nl el B o2, 2-bis
andfokryéspsopheny Hilksiane (bispdigpedndensdr lobis4-hydroxy-
20 I BRERSE PEi iRt (8BSRENSE )5S 2,27 -methylenediphenol

(bisphenol F}, . 2,2-bis(3,5-dibromo-4-hydroxyphenyl) -
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propane (tetrabromobisphenol A) and 2,2-bis(3,5-di-
methyl-4-hydroxyphenyl)propane {(tetramethylbisphenol A).

25 Normally aromatic polycarbonates of this kind are
prepared by interfacial polycondensation or trans-
esterification, with details being present in Encycl.
Polym. Sci. Engng. 11, 648-718.

30 In interfacial polycondensation the bisphenols are
emulsified as an agueous alkaline solution in inert
organic solvents, such as methylene chloride, chloro-
benzene or tetrahydrofuran, for example, and are
reacted in a staged‘reaction with phosgene.

35 _

Amines are employed as catalysts, and phase transfer
catalysts as well are employed in the case of
sterically hindered bisphenols. The resulting polymers

" are soluble in the organic solvents used.
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Preference is given here to pol ycarbonates derived
from bisphenols. These bisphenols include in
particular 2, 2-bis (4-hydroxyphenyl) propane

(bi sphenol A), 2,2-bis- (4-hydrgoxyphenyl) butane

( bi sphenol B), 1,1-bis(4 hydr oxy 20 phenyl)

cycl ohexane (bi sphenol , 2,2 ' -methyl enedi pheno

bj | di.b - 4; hyd h 1) -
(AR b el Y2 SR SRR o vy
met ?IPﬁqHﬁﬂmmybh@ﬁythpr@pdmmaﬂaﬂwxﬂmﬂmylthﬁbe@ﬁmferent
A)blgghBEBT@|%§é”&§@@'§lﬁﬂh¥8§%88§§ ©f s L hi fsg|%0551ble

are repar ed interfacra con ensatlon or

trﬁﬁs qgﬁ%ﬁﬁ#Q%atbé@ChmtQPka%ﬁ$s Bai ngupkebergeén poly-
EneygliensBek ¥Rk .Sci . Engng. 11, 648-718. 30 In

i nterfacial polycondensation the bi sphenol s are

enul sified as an aqueous al kaline solution in inert

OrQQBROOSGEiﬁﬂbShngQ?eﬁS nﬁt@ykﬁmgmﬁhkprb%%a;%@&gkp using
b
LR TR T I A R T

are enpl oyed as catal ysts, and phase transfer

cacpbists wnelhs o AHleyed gyl hesgagidl  popeyciac

sterica I ndered bi enols he res
ar%l%mﬁr e SUsh &S ofYa p@egz@m@nt s:m;lezperan_a@m:ye 2008clo-

18he§@1"1@U9h:§<fI&>}€é19¢é&€e Ofark S@ émebétéhe' S £O3SIAlR 191Ky
$¥€+the ropertles of the iners widely. Were
di

Bkt B?sa#en‘ah%sedr@%@éac L Rulkafedis| javings 1 to 3
al saripos sebhbeish @mdhﬂﬁﬁYMch@IPCEthQHVE&T%mdbyl such as

d f
L e AL ndSrsal gt LR © e
espedi @llsp perypyeltec ahéfons meJtﬂla@mﬁlate)I eékirisvatives of
i nghade, L% Cyf¥opent gicy dY%l SUCBS o L1s0

cycl opent ene, I ene, cyc o exen _
cyRP Rt enetanduegcl soclond kames aITWJa'lskyIOleflnlc side

defhaabs Vs Obyllaze gPaeeys! | Gl s Bo¥iBBehtl Smeth-

acrylate, for example.

Preference 1is given to Dbridged polycyclic olefin
compounds . These polycyclic olefin compounds can
contain the double bond either in the ring, - in which
case they are bridged polycyclic cycloalkenes, or in
side chains. In this case the compounds in guestion are
vinyl derivatives, allyloxycarboxy derivatives and
(meth)acryloyloxy derivatives of polycyclic ecycloalkane
compounds. These compounds may additionally have alkyl,
aryl or aralkyl substituents.

Exemplary polycyclic compounds, without any restriction
being intended, include bicyclo[2.2.1]hept-2-ene
{(norbornene), bicyclo[2.2.1]hept-2,5-diene (2,5-nor-
bornadiene), ethylbicyclo[2.2.1]lhept-2-ene (ethyl-
- norbornene), ethylidenebicyclo[2.2.1]hept-2-ene
(ethylidene-2-norbornene), prhenylbicyclo[2.2.1]hept-~

2-ene, bicyclo[4.3.0]lnona-3, 8-diene, tricyclo-
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15 carbon atons, such as nethyl, ethyl or propyl,
as net hyl cycl ohexene or dinethyl cycl ohexene, for
exanple, and also acrylate and/or nethacryl ate

derivatives of these nonocyc|dc conmpounds. In
addition it is also possibleto use cycloal kanes

ha{\@ ng elefinie sdode, L0 Cha'tri’S_chay%lQV[Q_l i€ plelinsg suelone

cycl opentyl _neth- acrylate exanpl e.” Preférence
i s<%.%mhﬁw¢ww$m@%¢@b4 efin conmpounds.

Tlta_s_ﬁ;}ﬂﬂ_d/wam 1 %ﬁipmmms can 25 contain the
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~@ee¢@m@mcyqﬁa@§é dofpdardd’ ﬁﬁy 3-dodecene,

|2k | sarsyly9ory agal,
s%&%%ﬁi%dﬁaﬂ%@p 2y? Oq, :}/30)}0| i C go E}iltagecene,

amPyEstuG i@ ion - lbewrQ; rﬁ nded -Perd] ene,
b'f@é@%@{ﬁog[ 6}J€1h€‘.lpt1325 gﬁg'” 362/ gnogﬁ 1143-”1@& tadecene,
C %éq e | ene n i ene
nyz’ﬁﬂﬁse q e {el ﬁy8£ h rbo HeHe§Pta-

etdagdan&nebl cycl o[ 2. 2. 1] hept 2 ene

i A R A LI

thlsﬂ(zrmacrzbglqml@w)torlcyQIOMP -3- écbdecane
QA od 1 trdoyvAdia 3 & decenge

(3 8 (gﬁ hydr%ydlocy)&c)l orper:ﬁ adi [ene) cotri cycclj%r[l%f

0.12,-5] -3-undecene, tetracyclo[4.4.0.12'5, 17,101

-1 ?T%df}%%@alﬁfﬂtm|b629ﬁéﬁbf&%|gﬁfébaﬂred Ousidd, 8t least
SR | B aBon RN e SE5EFIER%. 6YCio0lgEinify) compounds,
@admienﬂmsgly ethyl ipgenex 8z etdy hiydroaaybloa dcdmfound®, In

.. 0 . .
}1’]123 g’%S%Jng]tqgﬂecg . elicegeg&ég'é)ntl acyglz'o 6p$§¥§‘er%3 J6t e
ozadﬂltc;@nﬁs'u]y mwﬁh@eéen@selcfwm:ycqab{esms which can

13,6 co%éf&ﬂérlzgé %ithOo%hkd ifofeﬁ@ﬁ%@gﬁéén%yclooleflnlc
di met hyl hexa I31/cl o[ 6. 1 , 7, 0,14
1 MORGRSH- ese 1nc1ude ethylene propylene, isoprene,

butadiene, methylpentene, styrene and vinyltoluene.

hout

The majority of the abovementioned olefins, including
in particular the cycloolefins and polycycloolefins,
can be obtained commercially. Furthermore, many cyclic
and polycyclic olefing are obtainable by means of
Diels-Alder addition reactions.

- The c¢ycloolefinic polymers can be prepared con-

ventionally, as set out inter alia in Japanese patents
11818/1972, 43412/1983, 1442/1986 and 19761/1987 and in
Japanese laid-open specifications No. 75700/1975,
129434/1980, 127728/1983, 168708/1985, 271308,1986,
221118/1988 and 180976/1990 and in European patent
applications EP-A-0 6 610 851, EP-A-0 6 485 893,
EP-A-0 6 407 870 and EP-A-0 6 688 801.



decene, bis(allyloxycarboxy)tricyclo[4.3 .0.12,

5] decane, bis(nethacryloyloxy)tricyclo[4.3 .0.12, 31 July 2006
5] decane, 15 bis(acryloyloxy)tricyclo[4.3 . 0.12,5

] decane. The cycl ool efinic polyyers are prepared using

at least one of the above-described cycl ool efinic

conpounds, particularly the polycyclic hydrocarbon

co un . p aration of the cyclool efinic
po?&%erg§F9E?%%Q§ g%ti%%@?ﬁ?rﬁosgﬁﬁlegfb %?éﬂﬂﬁﬁﬁ%ﬁd' for
ol expr®lehi a9 ickn alenigopoh yoenpaends t tahhdium compounds,

afQﬁﬁ&%@bthﬁﬂqﬁMﬁkﬂ9!§£iBBEOﬂ”%%Q%% dsTQ§§ecép§iyg€ in a
et hyl ene, propyl ene, isoprene, butadiene,
5 neBRyVBBAtene, styrene and vinyl tol uene. 25 The

majority of the abovenentioned olefins, including in

articular the cycloolefins and pol ycycl ool efins, can
atbh i ar Cir o bAL 1WA i I HREPbTEL Loang Soyitie o take

andlpokyoeydh crohef bpenang eht airheh| epbyimganst ofhe 3Qouble

Di Al der ition reactions,.,The cycloolefinjc
poﬁéﬁgr éi% aer?%gglgproenrJaF%% SSHElSéHFFOn& )Pa%tsl%‘gita‘f)u?n the
10 i ncakadveh emplapedese patents 11818/ 1972,

43412/ 1983, 1442/1986 and 19761/1987 and in 35

Japanese | ai d-open specifications No. 75700/ 1975,
1284§Mf@86, POSEAIEYhiges, 13682080368 QmBesladBsic poly-

22348/ $98& rand. AROH/ 1%8%@8Qi£51t§8ﬁ9pﬁéﬁn§atleﬂ}ht or an

applications EP-A-0 6 610 851, EP-A-0 6 485 893, i .

EPFALBLBCAH7 8§90 ARIMEPIASE 6 WEE WHE - 31THHS$y 2pPEies in
15 20pafbbceystodcef thieC potyi®Fs cetibetpolegmestzate f 8fclo-

ex usi l.um ni umc ounds, yanadi um
coﬁp{%%% g, atq% gst encxggﬂ%%gﬁggegr b coﬁb’&@md?fas poly-
canafyzationa c& sdlevembrried soassmetht Hat &bdution and

pal yeeshZakl phehs able to take place with ring
opening or wth opening of the double bond dependi ng

on the conditions, in particular on the 10 catalyst
20 enpl pyeeher preferred polymeric substrate comprises poly-

{meth)acrylates. These polymers are generally obtained
by free-radical polymerization of mixtures comprising
(meth)acrylates. These have been described above;
depending on preparation, both monofunctional and
25 polyfunctional (meth)acrylates can be used, which are

described under component C) and E).

In accordance with one preferred aspect of the present
invention these mixtures contain at least 40% by
30 weight, preferably at least 60% by weight and more
preferably at least 80% by weight, based on the weight

of the monomers, of methyl methacrylate.

Besgides the (meth)acrylates described above the
35 compositions to be polymerized may also include further
unsaturated monomers which are copolymerizable with
methyl methacrylate and with the aforementioned
(meth)acrylates. Examples thereof have been set out in

more detail in particular under'component E}.
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A further possibility is to obtain cycloolefinic pol y31 July 2006 .

mers by free-radical polynerization, using |ight or
initiator to formfree radicals. This applies in 15
particular to the acryl oyl dephvatives of the cyclo-
ol efins and/or cycl oal kanes. This kind of poly-
merization can be carried out both in solution and

" SERLR9L ool [WALDET BLELSLESODOUMT Sy 1o an

ol ¥~
pobgaengs aife fg@ﬂrerOaIﬂOy ﬁjlﬂéwme:delgiytfrpeefaﬂabm/ from 0 to
po rh.Za f
(n%?%?é%% PE?@?Q ﬁ% lf[Lave ggg%g égg |b abovetc’ 20% by

de}s@hahﬁg é?@ﬁﬁdep%mat:h@n weietH: rvhofhActicmralernnd 26 being

popykunBlieonad (uEd h)aer YEéﬁlﬁéuﬁaQ bendsedaudioh e as o
descrgbed under conponent C) and E). In accordance

wi TH*6HE®pr ef erred aspect of the present . invention
these m xtures contain at |east 40% by 30 weight,

i Sl gl B bRt e, LT LA o
mﬁnﬁergad@ﬂa&etmtmdmr ycﬂw@rllﬁeél des gahwticular under

%ﬁﬂ)@ﬁ%ﬁhabt?s 3’% oIA %gﬂ lnC ugllfef é%é?é%%&@é in an

nerize

un%la?‘aﬁﬁt éﬁf nbhefels %l ‘th dfe eopeeiabti zabiafayally from

nmephyb ned haox yhat ewangnw, t hphbeqafai endi | qREGhe of the
(nmeth)acryl ates. Exanples thereof have been set out in

noT @ 88F&PI i n particul ar under conmponent E). 31
Jul'y2006. 21 Gbnerally speaking t hese conobnoners are

o) P Dend bt el higigle BT N B s scansy o

pr@$eﬁam1y<b°mn Ol otRO%0 I@ys@ vigi ght , abasegomsifdle to use

Weélﬂ@fe?én{:h 0'3[93 ?FEﬁat'ets bejAg (n%%ﬁ'a@r%lta%é‘ése N8y c10-
ounds 1 ndi vi as”a

po‘P FEEREGL i @ﬁlw@egéner amieh ni¢idfed: wi farknesramole,  in

freeieadigsl weghtaber sn flesembbedohpoRatt bgul ar under
conmponent D). These conpounds are frequently used in

an
The polymeric substrates of the invention can be

produced, for example, from moulding compounds of the
aforementiconed polymers. In this context it is
generally the case that thermoplastic shaping processes

are employed, such as extrusion or injection moulding.

The weight-average molecular weight, M, of the
homopolymers and/or copolymers for use in accordance
with the invention as a moulding compound for producing
the polymeric substrates, can vary within wide ranges,
the molecular weight normally being harmonized with the
intended application and with the processing mode of

“the moulding compound.

In general, however, it is within the range between
20,000 and 1,000,000 g/mol, preferably from 50,000 to
500,000 g/mol and more preferably from 80,000 ¢to
300,000 g/mol, without thereby making any restriction.
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amount of from0.01 to 3% by weight, preferably from

0. 05 to 1% by weight, based on the weight of the 31 July 2006
nononers. 15 The aforenenti oned pol ynmers may be used
individually or as a mxturegqoln this case it is also
possible to use different polycarbonates, poly (nmeth)
aCTMﬁatﬁﬁrﬁmeﬁﬁﬁl@anﬂﬁéid%ﬁéﬁm&ﬂ@%fSfoﬁhéﬁﬁmﬁuéﬁeby means
forex I in, .20 ecul ar _weight or in nonomer
coé%oggngg?m?ﬁglﬁglf PO Ri'es of the invention

can be produced, for exanple, from noul ding conpounds

of pf, he - Af BNt | I : ext it |

2 BT re. Cas FRAC A 0Bl et e Ay o profuced
pre¥essdd @etingl pyedessesh abn ekbigsiceseor for example,

| nE@ethBNeMUhEti it or e W1ghaaver a0 iRl 86 4 mould
meéggt, of the_, honopol yners and/ qr, copol yners for
us n

RRUGreaHeed 30 SHGth tEHEEAETY 6T a®lendsul dengrally
cospaphnilséor prigtici ng abloRe-PRisyrbed SubstifxatBfacedates,

vary within w de ranges, he | ecul ar i ght _
ruﬁ%%??§a%£Yngqﬁﬁm%ﬂiz&§ §Q#§#ﬁ3e1ntg1 ed (meth)acrylic
applesdsi omand vidthdre processissy nmotle of abbhe-described
no, j 0 : n ge . % It .S . .
R T T A A ek e s
pre}erast Y f rorrbomenes . t §sps5002000 gy (metd ) sy lates.
preferably from 80,000 to 300,000 g/nol, w thout _
t hereb nakin% any restriction. 31 July 2006 22 This
pa Ao VR O 5 SHET8S o MR 1R L4 B BRH| v B namspodymers
gebr pelceat bon celnoned sl ephprotbespesl ¥ Idénerally higher
su straE S nai adggtlonal bg praduced ﬁé}Q%hcell 4 i
casthg ﬁ?o@g §EE A nYEHES ¢ e P o aapt s are used in
s untabdEng methpacngdsi.c Thendseandtehdnrgea hﬁn‘heli‘Dll.t{:ﬂ known
a L zed uch, . h rylic enera
o T e Rk s I el e or
esRRETBETy RECRCeretiacepldt esastiing nerhyaseybi cis gener-
ally in the range from 500,000 to 10,000,000 g/mol,

with no resultant intended restriction.

Preferred polymeric substrates produced by the cell
casting process can be obtained from Degussa,
BU PLEXIGLAS, Darmstadt under the trade name
PLEXIGLAS®GS or from Cyro Inc. USA, commercially, under
the trade name ®Acrylite.

In addition, the moulding compounds to be used to
produce the polymeric substrates, and also the acrylic
resins, may comprise additives of all kinds. These
include antistats, antioxidants, mould release agents,

flame retardants, lubricants, dyes, flow improvers,

fillers, light stabilizers and organophosphorous
compounds, such as phosphoric esters, phosphoric
diesters and rhosphoric monoesters, phosphites,

phosphorinanes, phospholanes or phosphonates, pigments,
weathering stabilizers and plasticizers. The amount of

additives, however, is restricted in relation to end
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10 bl ends may further conprise the above-descri bed 31 July 2006 .

copol yners and al so - especially for adjusting the
viscosity - polymers, especially poly(meth)acryl ates.

The wei ght - average nol ecul ar_ wei ght M of the polymers

15 produced by cell casting processes is generally

hi gpen i ckiRadnt.he ol ecul ar wei ght of pol ymers which

are used in noul ding conmpounds. This results in a

nunber of known advantages. The wei ght-average
nobeetlauleeilght pekfepolmemsupaodyc edobypotelds Cashidid sing

proc ener .20 ally in_th nge from 5Q0,
oBREY BB ch6 S PIGES® wPEk ndvPAdAFIRy: CPATBGe1LY under
reShe|¢maﬁe ﬂhmée@m@dlﬁ@m$ﬁkrEromumﬂgunms,pBUdG&@dIGLAS

AT, 400 I R (T oo

CPLEXSE -ASEEF BPTFEdm opud ding. Umﬂp%‘@ﬁfﬁ@r ccghpyising
Uné?&lobméf‘ih@@e g!’c‘ﬁ%e@éc rﬁ;{éytse iobtaddidd Athadbetne trade

di n 0 0 .be used 30 produce the
pol'§Her &T@f{&t?’éi’@s Tigrgaa t@geﬁé‘refﬂ iforom ipgon Zeon.
nayomgaafbsﬁaaéd|hbugalgg abbmbbﬁﬂ&s These abﬁ@h@$§e, for

antistats, ant OXI ant uld re ents

retRRuRNES, 3 < ErafRe nopio SRREFBBRs ron Baver or
f|@ﬂ£ﬂ$plﬁqym Ganﬁndm:E&ecurutorganophosphorous 35
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polymethyl methacrylate to include customary addltlves

In accordance with one preferred embodiment it is
possible for polymeric substrates to have an impact
strength to ISO 179/1 of at least 10 mJ/m?, preferably
at least 15 kJ/m®. '

Neither the shape nor the size of the polymeric
substrate is critical to the present invention. In
general the substrates used are often in the form of
panels or sheets, with a thickness in the range from

1 mm to 200 mm, in particular from 5 to 30 mm.

The mouldings can be wvacuum-formed components, blow-
moulded components, injection-moulded components or
extruded polymeric components, which are used, for
example, as construction elements outdoors, as
components of automobiles, casing comporients,

constituents of kitchens or sanitary installations.
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sheets are I n e range
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20 can have a thickness of fromabout 16 to 32 mm Before

th ol nerl substrate re given a coatin
%hp y tfﬁg composit?on ng preferab y applied to

polymeric articles such that the thickness of the cured
coat is from 1 to 50 pum, preferably from 5 to 30 um. At
coat thicknesses below 1 pum the weathering protection
25 and scratch resistance is in many casesgs inadeqguate; at
coat thicknesses of more than 50 um it is possible for

cracking to occur under flexural stress.

After the coating film has been applied to the
30 polymeric article, polymerization takes place, and can
be performed thermally or by means of UV radiation.
Polymerization can advantageously be carried out under
an inert atmosphere in order to exclude the
polymerization-inhibiting atmospheric oxygen, e.dg.
35 under nitrogen blanketing. This, however, is not an

indispensable prerequisite.

The polymerization is normally performed at tem-

peratures below the glass transition temperature of the



10 they can be activated by appropriate nethods in
order to enhance the adhesion. For this purpose it
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transition tenperature of the 31 July. 2006, 25 :
polymeric article. The applied coating conposition is
prEfier abhjdioged dfy theipredenti anveTtilteody ienddthensalves
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coaesalt meier itdieiron seatraryee fandipbneerel lepe Uwoating.
20 SOEGERIin®N iist Scrfthvit aps e theoMdri@reonti NG ONROYHd det. In
this operation the moulding is heated and formed by
means of an appropriate template. The temperature at
which foi'ming takes place depends on the softening
temperature of the substrate from which the polymeric
25 article has been produced. The other parameters, such
as the forming rate and forming force, are likewise
dependent on the polymer, and these parameters are
known to the person skilled in the art. Among the
forming. méthods, particular preference is given to
30 bending methods. Such methods are used in particular
for the pr_ocessing of cast transparent sheets. Further
details are f;Jund in “Acrylglas und Polycarbonat
richtig Be- und Verarbeiten” {[Correct machining and use
of transparent acrylic sheet and polycarbonate] by
35 H. Kaufmann et al., published by Technologie-Transfer-
Ring Handwerk NRW, and in VDI [German engineers’
association] guideline 2008 sheet 1 and also DIN
8580/9/.
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and on whether there is an inert atnosphere. The 31 July 2006
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Without any attendant resultant restriction, the
vellowness index to DIN 6167 (D65/10) of preferred
mouldings is less than or equal to 8, preferably less
than or equal to 5, even after long UV irradiation for

more than 5000 hours.

The anti-graffiti effect is obtained by making the
surface repellent to water. This is reflected in a
large contact angle with alpha-bromonaphthalene, which
has a surface tension of 44.4 mN/m. In accordance with
one particular aspect of the present invention the
contact angle of alpha-bromonaphthalene with the
surface of the polymeric article after the scratchproof
coating has cured is preferably at least 50°, in
particular at least 70° and more preferably at least
75° at 20°c¢C, without any attendant regsultant
restriction. '
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scratch resistance test to DIN 52 347 E (applied for
5 =54 N, nunber of cycles = 100) is preferably not
nore than 10% nore preferably not nore than 5% and
very preferably not nore th 2.5% In accordance
wi th one particul ar aspect of the present 10
invention the noulding is transparent, the
transparency TD65/10 t,o DI N 5033 being at | east 70%
prigicer SBPYA5E RGEe FHRE wekELt 2y zg]t {enddaft accordance
I QEUH adthe r gaktughuam, dnttﬁ;dllxﬁarfmm o' Pgraflgiebapllxgthaaseast
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weat hering. Thus the weathering stability to DN

53387 (Xenotest) is at |east 4000 hours. w thout any
atifendzontaes nghe ¢est Ppcipsarmined yalinsmredit( mpntact

U @y 61@&&@@%%0) é%fstﬂ!r@fepf[’%ﬂl Ze-umyll di gERLLEy,  the
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maki n he surface repellent to water. This is
r efd é‘%‘%‘d {h%c)xo clrd‘arge contact angle with
aI pha brormnapht hal ene, which has a surface tension
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aspect e presen vention the contact angle of’
alptrronohapHitifal epsstiruRtine 3BehnTackasticpéarly for

p@ma%@rgaagghaﬁts% tdie eehakelBreet esGoatd ndshasound-
cured I s pre erably at |east 500, in partlcul ar at

| QAT R Hbre preferably at |east 750 at 200C
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J 2Q06. 27 The cont gle with water a 0
i S SRT SRS O CREP DATPRRaI S SRS P %?l‘l .
pmﬁa&nmbb)f atntveasive8GMd i vopmeiacilvar ekxaipdss, 960 thout

mHkﬂ“&HtQﬁE&Eﬁméﬂét the invention should be restricted

to these examples.
Inventive Example 1
A coating composition was prepared containing

16.6 parts by weight of pentaerythrityl tetraacrylate,
66.4 parts by weight of 1,6-hexanediol diacrylate,

10 parts by weight of 2-hydroxyethyl methacrylate,

5 parts by weight of PLEX 8770 (prépolymer obtainable
from RShm GmbH & Co. KG, copolymer of methyl
methacrylate, butyl methacrylate and pentaerythrityl
tetrathioglycolate),

2 parts by weight of Irgacure 184,

1 part by weight of Zonyl TA-N (fluorcacrylate of the

composition:

“$ July.2006.
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determ ned using a 40 contact angle neasuring syste
fromKr(err)ss, Hanmburg, the procedure being

described in the 40 contact- angle 10 neasur enent

system user handbook, 1993. The neasurenent is made

at 200C. The noul di ngs of the pregent invention can be

used, for exanple, in the constnuction sector,

particularly for 15 producing shouses or
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invention is explained in nore detaif}j bel ow by neans
of inventive and conparative exanples, w thout 20 any
intention that the invention should be restricted to
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(ab&FPaBfeafVERCBagér 1ALY MSResPslafsiong i ropen atmosphere.
spiral -wound wire doctor (12 Jimwet filmthickness)

an .
5 ghe coated sheet is formed by the bending method of
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DIN 8580/9/ over a template at a temperature of 150°C.
The bending radius in the experiment was 120 mm. The
sheet was subjected to a Taber test to DIN 52347 to
determine the scratch resistance and to a cross-cut to
DIN 53151. The Taber test was carried out with an
applied force of 5.4 N with 100 cycles, using a “CS10F”
friction wheel from Teledyne Taber.

The results obtained are set down in Table 1.

Table 1
Cross-cut Taber test
(DIN 53151) (DIN 52347)
Delta-haze
Before forming Gt. 0 2.7%
After forming (20 Gt: 0 2.4%

minutes at 150°C)

Surprisingly it is found that the scratch resistance is
improved by the forming operation. The elongation at
break is 5.9%. In order to determine the dirt




after two mnutes in each case is cured using a high-

pressure nercury lanp F 450 from Fusion Systens at a 31 July-2006-

rate of advance of 1 mm n under a nitrogen

at nosphere. 15 The coated she%t9 is formed by the

bendi ng method of DI N 8580/9/ "over a tenplate at a
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jecte

exper,1 nent mm he _sheet was su
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Taber test was carried out with an applied force of
5.4 Nwith 100 cycles, using a "CS10F" friction wheel

5 f r din Tel etyned Tebat. thke pras‘snudst sabtlae nedmavedsetﬁf@mmively
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roved by the forning operation. The el ongation

at Paémgbﬁé’gﬁyst@ng%nai FodEE o laetBaThiTe the dirt
10 31 July. 2006, 29 repel | ency effect the coating is

é%ed Wi th di ferei pai nts. After 24 hours the
PIRGTBf 1 §&i & daned for about one minute
u3| ng a pressure vvasher at 800C. 5 It is found that

the RS C0ce borpverh ebbeciiy by LLAM G e wnicn
coati ng e pai At ed were risma
Acegntahnesl J@ leéiﬁ% onW@FLgh@r aps fp@ﬁ’q:aerythrltyl tetra-

15 Schukl,esER, kigy &b wt&éﬁ%ﬁado@ %}E&?Igecfi@i UR€acrylate
Pai nt. § ray, Mont ana Ool ors . Berl
Cofpsr @rﬁfaﬁiﬂ eWeLlEhk; ﬂ%rgaaeeardlwglé ofEPmOZ%lba and

614.ﬁa§a@¢sparmﬁ Wweiight  of  2- (N-ethylperfluorooctane-
sulphamido)ethyl acrylate. The mixture was applied to a
Makrolon sheet in accordance with Inventive Example 1
20 using a spiral-wound wire doctor. After a levelling
time of two minutes the coating is cured using a high-
pressure Hg lamp at a speed of advance of 1 m/min and
under a nitrogen atmosphere. As a result of the forming
~operation, carried out in accordance with Inventive
25 Example 1, fine cracks appeared in the coating.. The
maximum elongation at break (cracking in the coat) is
below 2%.



contai ned 39 parts by weight of pentaerythrityl tetragy July 2006

15 acrylate, 59 parts by weight of hexanedi ol
diacrylate and 2 parts by wei ght of Darocur 1116 from
C ba and 1.6 parts by weight of ' :
2- (N-et hyl perfl uorooct ane- sul pham do)ethyl acryl ate.
The m xture was applied to a Mkrolon sheet in
accordance with Inventive Exarpi@ -1 20 using a

spiral -wound wire doctor. After a levelling tinme of
twoclaimd es the coating is cured using-a high-
pressure Hg | anp at a speed of advance of 1 mmn and
under a nitrogen atnosphere. As a result of the

f orlni ng Cappsimat | ongomgaog 1 etowut feraccprdaneenyi t h formable

I nventi ; ine cracks.appeared_in the )
coat | ng%%@nﬁ#%ﬁ%% T i'5ht td'bf afe?E}QERFngﬁﬁﬂeCtr

5t he coatoemprisisioow 2% 31 July 2006 30 Claims 1.

Coat i ng zgonpasisi oR f p+ gguCi.Ng r gabl
scrat ch&?oof Q?g&dm,i 2 se\[?m t%eai (rﬁ%}‘pr é{o%lgf%nc%fef fecPrepglymer
conpri si ng APbtadmeblin Bew byeawiaticatly podpoietiming a
obt ai nabl e byifki-@ewr @Qﬁ[ﬁlilsxin%ol ynmerizing a mxture
conpri si ng AI)l frgml to 10 parts by weight of at
|l east 10 on&dul %ﬁﬁ’im dorfsburftl RSy etaht eaBtat 3least

10thiol groups and A2k fHhaPHiY ter@pRT tcﬁ:rmé.i’i@ji_rg_:!"t%l?fleast
t
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al kyl (nmeth)acrylLates, -B) from0.2 to 10% by wei g

of fluoroal kyl 1% %ﬁ%f)r]r) éEP;fPst 8%%ccording to the
formula (11)A2R Ofrpf (901)o- IR E=RtE by weight of alkyl
CH2- CH2- (CF2CF2) | %ﬁe‘éﬁ?é@%ﬁl?lﬂ%sr adical R is a

hydr ogen. at om or 20 net radical and n is an
integerB/n thgom 0.2 to I0% by weight of fluoroalkyl

(meth)acrylate according to the formula (II)

o
H,C=C—C—0— CHy—CHy——(CF,CEy),F (.

wherein the radical Ry is a hydrogen atom or a
methyl radical and n is an integer in the
range from 2 to 10

- C) from 20 to 80% by weight of polyfunctional
{(meth)acrylates,

D) from 0.01 to 10% by weight of at least one
initiator,

E) from 2 to 75% by weight of at least omne
diluent and

F} from 0 ~to 40% by weight of customary
additives. '

2. Coating composition according to Claim 1, charac-
terized in that the prepolymer A) has a viscosity
number to DIN ISO 1628-6 in the range from 8 to
15 ml/g measured in CHCl, at 20°C.



range from2 to 10 C) from 20 to 80% by wei ght of
pol yfunctional (neth)acrylates, D) fromO0.01 to 10% 31 July 2006
by wei ght of at |least one 25 initiator, E) from2 to

75% by wei ght of at least one diluent and F) fromO

to 40% by wei ght of customary additives. 30 2.

Coating conposition according to Claim1, charac-

terized in that the prepolynmer A) has a viscosity

nunber to DIN I SO 1628-6 in the range from8 to 15

m /g neasured in CHC13 at 206C.313% Jul'y 2006 31 3.

Coati ng conposition according to Claiml or 2,

characterized in that the al kyl (meth)acrylates used

to prep prﬁ&ﬁé )E[};%E 0
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accor di nghesactariared dhartdterithed fhkyhat (méeh) acrylates
prepol yngged) té Bh@paR@l eghdsi rg)of yl

(et h) acrzl at es Ag ? cont ai n|];f1}§e rxIhﬂgaﬁsft ﬁioo/lc}%’g 1 to 8

wei ght of3HBPRyREO ﬁefﬂ)ﬁe?ha&99 alerandnse: et hyl

(et h) acryl ate and at |east 2% by wei ght of alkyl

(e h)aé haV|n 3.to 8 carbon_.atons. 15 5. |

Coed 1 h CHBEHES, ¢ SHMBRedt iRy (BeonEttiS herpre Clain 3,
cedi ng whamctenhaeéctmﬂ rhdti nthélaprtelpalgruiqa;hm is pre-
corrpoundp&]pgaaugggn accor%ug:gurogt %l%ylgr Léq:h%a{r ccry]fd:es A2)

Coat i ng ‘conposi ti o
10teri zed ¢oRERERIRGe B pﬂaaﬁséoméﬁﬁndbb’s weight of methyl

pent aer ytrﬁlétﬁﬁheﬁlﬁéﬁm@@ &ﬁ@?éi‘eetﬁy].CQﬁiteltﬁg acrylate and
erOS| ti.on_ accordi to oneg f)lf géJr ecedi ng CI%
arrn

char act 615 zd&35F t 1ff*ﬁe w oSG SN acrylates
cont ai nshdwiongy B 5cd cB 2% yon atoms.

n

i5 5. Coating composition according to one of the' pre-
ceding claims, characterized in that the sulphur o

compound contains at least four thiol groups.

6. Coating composition according to Claim 5, charac-
20 terized in that the sulphur compound is
pentaerythritol tetrathioglycolate.

7. Coating composition according to one of the
preceding claims, characterized in that the
25 -+ coating composition contains from 0.5 to 2% by

weight of fluoroalkyl (meth)acrylates in accor-
dance with component B).

8. Coating composition according to one of the
30 preceding claimsg, characterized .in that the
initiator in accordance with component D) is a UV

initiator.

9. Coating composition according to one of the
35 preceding claims, characterized in that the




wei ght of fluoroal kyl (nmeth)acrylates in accor- dance
W th conponent B). 8. Coating conposition according t%1‘hﬂy2006
one of the. 30 preceding clains, characterized in that

the initiator in accordance with conmponent D) is a W
initiator. 9. Coating conposition according to one of

the 35 preceding clains, characterized in that the 31

July 2006 32 diluent in accordapce with conponent E)

conprises (neth)acrylates having I to 10-carbon

atons, styrenes and/or acrylonitrile. 5 10. Coating

conposi ti 3@& cording to one of the preceding clainmns,

char act e Oth i ACCHRPIReRt Wikh componsed B) comprises

absor ber S{n@m’.&/)abrWafﬁbabl Ha%@.h%_} Hl. t%?raf@hpéé’f’)gon atoms
f or mabl e glrt-repel nmoul 10 conprising a ’

pol yneri E-¥E6EEFafRd ZHH geg¥ SF&ﬁrlﬁﬁoof coati ng

obt ai nabl e by a coating conmposition according to one

§ﬁ E%alné gtggﬁﬁobfé%Pﬁ uldln ccojg%?gutgtfgggp1%} the

charact errze
conprlseprpob@mnghyﬂalmmlunhq&&ﬂtﬁriﬁé&cahbwmﬁﬁicomponent
pol yvi nylsy ¢ | ol e

cycl ool'e Qngéogkggﬁ%rQQ Xﬁg?é@%ﬁ%rggézﬁyoﬁbStablllzers-
acrylonitrile /butadiene/ styrene copolymers. 20 13.

Moul di NgsasseERbAGot 0 G Gimadile OF éfrt :E.kbﬁééiﬁI? eri é?&'ulding

in that the npu d|n ‘has_an 1 npact o1S

10179/ 1 of CHPF LSS 16 KBPHPHeBEC1 bR f1g 2accondi sratch-

range frgm1l to 50
15 t

20

25

30

35

to one ofr&bAi ﬁéaﬂ.inQOOb%aln@llﬁﬂléaﬁyeré Z@@atﬁ!nbh@orﬁﬂ@sltlon
pol yrrerlgc‘,rs&p at &, h,.as Cﬁﬁﬁ%ckn S]r(#]he range
froml 8%? y to one of

Clains 11 to 14, 30 characterlzed in that the
scred Chﬁi&ﬁdﬁﬁf‘t hEEoQé?nga tgé)abltatlh\c;l;(tﬁles ﬂé‘racterlzed in

hat the po Smerlc substrate comprises polymethyl
methacrylate, polycarbonate, polyvinyl chloride,
polystyrene, polyolefins, cycloolefin copolymers,
polyesters and/or écrylonitrile/butadi'ene/sty:r:ene

copolymers.

13. Moulding according to Claim 11 or 12, charac-
terized in that the moulding has an imﬁact
‘strength to IS0 179/1 of at least 10 kdJ/m?.

14. Moulding according to one of Claims 11 to 13,
. characterized in that the polymeric substrate has
a thickness in the range from 1 mm to 200 mm.

15. Moulding according to one of Claims 11 to 14,
' characterized in that the scratchproof coating has
a coat thickness in the range from 1 to 50 pm.

16. Moulding according to one of Claims 11 to 15,
characterized in that the haze of the moulding
increases by not more than 5% after a scratch




16. Mul ding according to one of Clains.11 to 15,

characterizgd in thatgthe haze of the nmoulding 35 31 July 2006

i ncreases by not nore than 5% after a scratch 31 July

2006 33 resistance test to DIN 52 347. 17. Moul di ng

according to one of Clainms 11 to 16, characterized in

that the polyneric substrate has 5 an elasticity

nmodul us to |1 SO 527-2 of at |eas§z 1500 MPa. 18.

Moul di ng according to one of Clains 11 to 17,

characterized in that the noulding has a 10

weat hering stability to DIN 53 387 of at l|east 4000

hours 1geshistibdicry tastotdi oyt §2o8d470f Cains 11 to

characterized in that the noul ding has a trans-

garency to DIN 5033 of at |least 70% 20. Moul ding

acc Ydi nfovedéng oﬂCCDadnt11t¢C)QM£ oihaCéaumslz&d ta 16,

t hat thecﬁaeseeteﬁaaghe of alahacy 038D halahg WA has

t he surface o lymeric

3 east 5087 Al ai’riFjeféJe%bé ﬂ’@ﬁ%ﬁ@du’é@n&@créﬂ%h@ra& at least
formabl e1dppt mpgepel | ent noul di ngs according to one of
Claims 11 to 20, characterized in that a coating
conposition 25 according to one of Clainms 1 to 10 is
applg ed moudding! yaecotdsupstd@t @m@ndogur€dains 11 to 17,

, characterized in that the moulding has a
10 weathering stability to DIN 53 387 of at least
4000 hours. -

19. Moulding according to one of Claims 11 to 18,
characterized in that the moulding has a trans-
15 parency to DIN 5033 of at least 70%.

20. Moulding according to one of Claims 11 to 19,
characterized in that the contact angle of alpha-
bromonaphthalene with the surface of the polymeric

20 artible at 20°C is at least 50°, | ' |

21. Process for produciﬁg scratchproof formable dirt-
repellent mouldings aécording to one-of-Claims 11
to 20, characterized in that a coating composition

25 according to one of Claims 1 to 10 is applied to a

polymeric substrate and cured.



