WD 2004/ 056929 - 1 - PCT/ EP2003/011546 Coati ng
conpositions for producing formable scratchproof

coatings with dirt repellency effect, scratchproof

f owoakbe4diostorepel | ent nmoul di pgs  and pr eeeseesob8yo11546
produci ng them5 The present invention relates to

Corat ohpron i oL P e dIARY Somapte

noul dépgatebaredfwroatingsevitbading reppddenconetffect,
havi ng g-8&¢ahePREe0korhahiBbAS-10-apd1 8Eht- En%f&%'d' g@s

coating, and to processes for producCing the coate
noul di ngs. TheRRBpPESELEARFyLAET BEAGBFEDEOFRREY s by

stheir nature do not match the scratch resistance of
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nan metals or ,15 mineral gl asses. The susceptlbllltX
TREr TGRS sIRERPF&SPed tea t Feulca tdinghavampagations

lnfbfa@&@ameﬂhglmﬂﬁm&ﬂﬁe §tﬂ§€chﬁfo@ftb@aﬁiﬂgt with dirt
|ckI | ose th aest heti.c

que very uallt
0P &R AL B o LEBAEY ngd oF B e Aree Gwr el these
secoawlnmayxm@Qanmﬂmsﬂohaneng BE $95a®%hbb¢of formable

%ﬁ&'bgirtu¥e %ﬁh@%uﬁcrégé%Hﬂf %ﬁ&t'@gﬁ f esses for

mers, whic it a particularly hig
stEﬁ@ﬁV@?ﬂgTﬁbgecoééaﬂlﬁegldanﬁéady show a good
spect rum of propertles 25 However, polyneric

q%dlng i n¢ludi ng those with scratchproof
co PlasbigaedypdshasiaPlis PRAVIGFR o SRSdTs pature
ouﬁdoabtcmnﬁkﬂucth@nscsathha&esisﬁaﬂub Pf ogbinaldes s or

as_gl azi ng r_facad bus. _shel t.er, adyertisin .
ortadPatl At fE s i oo BB Uil S, irafcnes e
mhmaeifheyeérdxsumamﬁlduﬂah'tdlﬁaﬂuaatagelIung teamsparent

g%giﬁ% £, caysed %ga%%hbigg SENGA8-018h! dry e Fyiekly

for exa eani ng such surfaces is
co%@ﬁ? EhﬁlrnééﬁVbﬂFéﬁtquélhéﬁ in many cases the
surface is attacked as a result. 35 In order to solve

t hese proble it is conmmon to_add
fl%%¥?€%b26ﬂ? i APAGIREFYFRFeBOLE™MERE S&& MY Ebifosise- B

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 mouldingg, 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 facades, 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 din 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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tions. Coating conpositions of this kind are
described, for exanple, in DE 43 19 199. 2- A

di sadvant age of known coati ng conpositions, however,
is that the coatings produced £remthem form cracks on
polymeric articles in the course of heat form ng, the
5 coating on the forned article taking on a m | ky

Cl QUH NGRS Ak dOSLRY KnltmACSIdELAS OUA gngtlo s, however,
Subsequent form ng of the panels, provi ™4

hyaﬁo&m ct%%dceﬁEbﬁﬂabPé'Oé@&ted rfgwwﬁhemsfgé@. calicks on
10pboymardar i £ttyi @led €aB0he FOAUL B8t @FChed ) forming, the
partl%ular t he transport costs foL plaaﬁ panel s are

| ofBP RSN Thosd%r FTUrRY PTTLFeS, BRFAGSt 0OPhed milky
i Mpilovednestsackgbillastiyng i A dagtheri d apiali ty.

consider is that the production of coated panels and

their use, for exanple as a construc- tion conponent,
i sSubkeeiamengut floymdinkf eodnt thenmparingd. s, Amnnwwﬂdqﬂ)/with a

Coﬁ&@?o@ﬂ%@ﬁ%l%nﬁ?néiégﬁﬁbﬂﬂcC%%%QneQLﬁﬂ gs de51rable

manuf act ur ed f W der consuner circles 2
pr EPEr Red kRIS PE oHBEEENSpedi CHIFERTRR, ORB partlcular,

CushenBiradudPer BBkes NBSY PabhheulSuhy1 8dwad ag@@aﬁ than

coa t nji que such,as roller techniques

ﬁB % éﬁi qmﬂ?#flEEF%ci?SnotCWHﬁ%%S| F@e “improved
pestackabmlﬁnyned conmponents. In the |ight of t he
prior art discussed and indicated herein.it was

therefore an object of the present 30 invention to
spécfﬂybhﬁniﬂﬁpﬁﬂnnmmiCbnﬁédwhidﬁ(nhaﬂxihseprbduction of

progueeqf promble -5¢f akhnr fngéa % g'rhnstruc—
ec

repellency effect. |t was t S0 an %
pr B38Rt CORPOMT SN tis Qﬁrm@@l @éltcéatu%f exposi coopenies.

fOAchth!ﬁ mg sceaheaar 0@brmeaki n@én%kﬁl‘!t&é'ﬂ' biebmponents

partlc F#?l g aqggf %grtgmu ﬁ%é&f Cb;betr%Lssc1rcles

fothang pﬁeformed panels produced specifically for one
customer.

Furthermore, many particularly advantageous coating
techniques, such as roller techniques, for example, are
difficult 1if 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
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
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.
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A further object of the invention was that polyneric
articles having a scratchproof coating according to
the invention should have a high durability, in
particular a high resistance to UV irradiation or
weat hering. 5 A further objective of the present

| NYKEeNEL:08h 4BS ool el 0¥F d@neOal ANEn €OFROYEE OPBahaHd 9 meric
an anti-graffiti effect i ch dg not adversely alter

t hBThLEpES BT I & ICRBRERRE 392 BEREr AFAGEELITEhEC the
spiaycp&inhs diswdd ohafredaceu@flﬁfcﬁmfablshoyl dias p&rtlcular
result of an. antlég'ffl ' tre%i in the ﬁgurs

t h8 PATENETST S8 IThgEr o E 236 ‘s%u% el ‘?%l%%ry
very weakly, to the polyneric article, with 15 sprayed

su St £ ﬁe'd?:%ue??.z%ﬁ{éo 0%l @l %‘J‘?cetsjé%f ?Lﬂ(reg‘é’i%’]p'ﬁas to

wa cl ot ant, press re wasnes an
sopv@ﬁﬂéearéoéﬁﬂ-ﬂgm‘é@ﬂpowﬂ@l{lﬁerhi‘)‘b}f&t agf em&i-graffiti

| NYeRrLLeN WaS-H 038! QWtdesadOr SET Rt 6REROfthe properties of
dlrt-repellent nmoul di ngs which are par- ticularly easy

otBPo8HCE LXAECor dingl y, for producing the moul di ngs,
|t ought to be possible in particular to use

strate re obtalnabl exJ rusi on
F‘ 89?‘81& gl d:jﬂbe ang- By ES%P X’tseeé:{m"r%uBEdeSe graffiti
Anshbeﬂdola;seca mefsultte qft mnantnvgnaf bntwasreetspadci iy the

SCEALShar o0f LUl Lt ope! Lol UL IGS LED ot

anical properties
perdpers ,@@rlw cmra/r IWeakior tmt Eher cappREEAE] @m;lwﬂ@r ewith

BOSbEsyEaI YERE €r AE L& Ch:%?.n@r eeé.é){ haye @walgh HAbihity for
I mpact. Furthernore,

di ngs ought to
pan‘?E‘EllérIVa%d%]ﬁ l%,sar %11 taRs: @sg%\ﬁarﬁewasies and
objngcHi e lekentthe spreeSRITEiigiveid.i on was to provide
scrat chproof formable dirt-repellent noul dings which
can be adapted sinply and largely to the

A further object of the invention was to provide

scratchproof dirt-repellent mouldings which are par-
ticularly easy to produce. Accordingly, for producing
the mouldings, it ought to be possible in particular to
use substrates which are obtainable by extrusion,

injection moulding and by casting technigues.

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
the polymeric articles are to have a high stability to
impact. '

Furthermore, the mouldings ought to have particularly

good optical properties.

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

regqulrements.



requirenents. 4 The achi evenent of these objects and

of others which, although not referred to explicitly,
can neverthel ess be derived as self-evident fromthe
circunstances 5 di scussed hecegn_or result

automatically fromthe said circunstances, is

provi ded by the coating conpositions described in :

d catio t he in )
co?p%sﬂ?l%%%%flg#ge%gvge% Ton° PSCEFOF&% e‘a ﬁ’t%ﬁlfé which,
degeirdemalc| adhs rafsermaht too eRpdiimit134.0 Aanf atevasrtheless

the D diRgsy args co n s 21 ..0ffe ans
of achlevig? t he obj g%?é %ﬂlﬁkﬁgh f%gm afg% bége Hygrances

%elflacPrt Pf@tsuétc@aﬁm@attmaablsvt foam the said
CO&ﬁMdﬂ%ﬁU&ndddﬂnﬂstﬁrsg%ﬂam W@!ﬂﬁeOéoét@hep@dﬂﬁgsltlons

obt.ai nabl e free-radically_polynerizing a mxture
coffSFc&t h?&dz Al i t&%ifa{{‘i% B MeiigRtismst of the
| eastatdne cnmnﬂﬂmtimm®00ﬁdt@@ﬂﬁﬂvﬁﬂﬁidﬁ heasprdtected in
t hi fron190 t 9 rts b wei ght of

al &816 d%#%#h%)%acry é—:'tl Sg' azpéje@dafrfot 85 %31 % by

1OME|ght of at |east one fluoroalkyl (neth)acrylate

hakikng¢3,t 0,30 b [ e e due
oot neadi Bg 6 ro. A RO nemy oserigited Ry 1221
80%@?1\/\/&‘}9@%{5 At perianergorhe oB0 eaket mcviaheshey are
D) baeedm.0. 01 to 10% by wei ght of at |east one

initiator, E) from2 to 75% by wei ght of at |east one
diluent and 35 F) fromO to 40% by wei ght of

15 cusyonuiytaedi bifveshet facposshbhkte kO pBAYLHAE composition
SUEB&&%EQ%EV scrat ch- pr oof
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 9% parts by weight of alkyl
{meth)acrylates,
25 B) from 0.2 to 10% by weight of at 1least one
fluorcalkyl (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 1least 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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dirt-repellent noul di ngs which can be heat forned

W t hout any cl oudi ness occurring. 5- As a result of

t he neasures according to the invention the follow ng
advant ages in particul ar, aqpqg_pthers, are obt ai ned:
5 - The scratchproof coatings obtained with the

CQﬁélBgﬁ@ﬁﬂyﬁ?dﬁOﬂﬁﬁoﬁehaﬁrbBV%@beﬁlﬁgﬂﬂBtthe invention
tic [ esi-on tqg the

1 AeBd Ve AR EBRBR o SORBLL PIaFr cd T OByerS.
mearheobnglnéd - The coated noul di ngs exhi bit high
resistance to UV irradiation. The coating

conpositions of the invention and 15 coated noul di ngs
obPai naBre f resmatwehpiert becoptodased cvbﬂemm@l veliyth - the

Further88£€1n8°|EBE&b%l@EBh%le%fco FFQ ond2BChi b1 ¢

with the invention show a particul a 0 surface
energy. Pﬁétthé§HﬂY ﬂﬁéﬂbre§éﬁﬁsﬁﬁﬂldﬂﬁgs tﬁﬁ% polymeric

particubabkyrees¥,t anel edls Polopleehtr AQf (MUl Ghb@tSr&8 even

the prﬁgent i nvention can be adapted easily to
parti cuPArWFRGUFFLRENts. 25 In particular the size
and shape of the polynerlc article can be varied

aiToct: ThETeRePaR bR afuBat, N Shdanoe o ov

inventibnr@ﬁéathDV|des nmoul di ngs havi ng outstandlng
optical properties. 30 - The scratchproof formable
dlrt-re el l ent noul dings of the present invention

e go’glae ne€PRkiedl corbpeitiers 3oL CoMpenelveantthen and

coatl NOc6PBQS| 1bANgiAkst habrtamabu@n ffomPr @ik Ndcan  be
f ormabl e s&rat&hgroof coat&ggs with dirt repellency

ef f ect BOATATRT111EBBSEByVGReY ght, preferably 2-25% by

> 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 varied 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 weilght, preferably 2-25% by
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6 weight, based on the weight of the coating

conmposi tion, of a prepolymer obtainable by
free-radically polyneriz- ing a m xture conprising 5

Al). 1-10 parts by weight, preferably 2-6 parts by

wei ght of at | east one sul phur” conpound containing at

| eﬁé‘ighh,r e%afslé'dmongrt‘?i@%&%iﬁ?&f 9rQ9% EQE&?gb?éﬁmPOSltlon,

r abl -98 parts b wei

(RPN FRERSRALEer) Ha ST & dnpotREs Bavi gl fvr botimar =
tV\mnghaofnlgtauascbfmpr‘&bengol ecul e are known for
exanple fromUS 4 521 567. The invention is perforned
usi ng sul phur conpounds having at |east three,
praler abt§0f opartéhi dbygrvmi@ztip mdm@“ﬁgﬁ phets by

rs,c i e a

o6 preTePably el SREE T ht O M S PO ERY Senmtaining
mol ecul &t %aﬁshothﬁﬁﬁethhaﬁ ggoupseapdesence of one

oraz predeLabl Yo H &3 ek gRRL o‘iﬁ:‘@f%?ra%fe§h658grp%&%s by

in the nolecule_ is_advantageous y startin
20 froﬁﬂ%b995|% LRl admg 1}‘&@?§V 8EeBent aeryt hritol .
Exanpl es of suitable sul phur regul ators havi ng nore

n, t.hree thiol oups .i ncl ude 1,2, 6-hexanetri ol
t:? R yEST“BPBngF iR SHhale R FYRi Geipdolsramps in
petrhcaemy)ﬂlaecuﬂ.el st r Rhbsfi2-foar caphoatet #reh 0giaeshylsey .

2 t 3-ner ona pe thritol

CopL e IRAELIA S 12 SR OREARACTIL By PRLASEH A SLunc
t rhariegl §eollepst ttrhrm hwmmmhe fou(:Sthte.Dda@im}ups in
F"ﬁﬁécﬁﬁﬂé&uléetﬁﬁg|§ﬁ§pﬁﬁ&c%@b%ﬁ%%@fgugdﬁﬂgﬁﬁEb egerably

r itol,_ 1,1, 1-propanetriyl “tris(mercaptoacetate
0-7}/ eﬁsﬁrapaﬁ’é’ﬁe P he et e apedpE opi 6aaben, atoms in
mﬂhﬁﬂmblémuiﬁrlb@t hexahdreeLtan! apr.ORRNHsence of one
cula I U|table is entaer thrjtol
LA L BEREE APy B (TSR ERT S eaibe Ry ig) ester groups
t aitrr athicoghgtetale) .1i35a@kranaapybiue , ( Npréfecapiat ekarting
W@fghcﬂﬂﬁg%}§edédEhaQ&Pr%a Cerolh theérwent|%£rltol

pr epar e prepolynmer -are :
e85t Qﬁ,@ﬁ%tﬁya@ﬁ@ﬂgtesulphur regulators 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-
propiocnate), 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 brepclymer
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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standing for acrylates, nethacrylates and for m xtures

of both. The al kyl (neth)acryl ates have preferably 7

1-20, in particular 1-8 carbon atons. Exanples of the

Cl to C8 alkyl esters of acryljc acid and of

met hacrylic acid are nethyl éc?yrate ethyl 5

acrxj te,. QEM: r t [ acrylate n- but yl

acr yI g)t e lIP? y C‘La“’%:/llry e% ecarq?%exyrr acr yl ate and

2- ethylhexyl acryl ate, nmethyl nethacryl ate, ethyl
&-;bﬁ% At 8o £ NEREORY! (Rthackylaie ut

acr Pre 6 g e%%@rg

gllc acid
erred rmnorrer S ar e

acry%

10 2 ﬁ’fbuF‘9Fhé€r‘fyﬂé\Fe aqhd pané@ouwﬂ"ryl sq@reﬁ@r‘c@i ethyl

USb@&ﬁ@éﬂé”*%&dbﬁixbﬁ aek, %é@ﬂréﬂ?ﬂhA@E§YQQEesn butyl
contal i ng ] east 10% by wei
g@ﬁﬁ'atél%ﬂ695¥ etﬁ?FYéég?hatéléﬁﬁqﬁt 1§CF§5§F9 and

zwozbyet\z@llgi@txyof a}lglsymeﬁel; h) ageyhat ;es nha&&hertg:ﬁta&e ethyl
car Preference.is_given Qr__exa

%Ea% ﬁ%%?ylafbgF}§?€loﬁ%t§9c§€1§§§ by’ ?@t EWFYI meth-
buﬁyﬁy&@&hacr?taﬁerﬁedctmonsmefsfrarﬁfsmathyl%)mgthacrylate

weight . _ cr, actions of from2 to 50% by
weran I R

e “preparation of the thickening
pol ymers it |s possi ble to vary the proportions of

req%@a eﬁdlyﬂg¥“ﬂﬁﬂﬁfeﬂzﬁb@Oﬁyﬂﬁﬁ'ﬁ@éf@faﬁiy mixtures of
%3gwﬁors and nononers can be, 25 conducted
Ul airer S GG LS s | bR Sbr LBkaBy weight
SOb&Uthhyleﬁmbﬁhwﬁcﬁgﬂﬁﬁéﬂéﬁﬁﬂdm uthﬁlth@rywatdﬁand at
fr e-radi aI initia U|ta roce for
poﬁyrre?_‘l 2229 dEnne z:\fké"lrﬁ{ E lgoacf‘?%fn?tﬁ %@véﬁg 3-8
765a€RbnyUSazoBal SBi‘aféneneganpise g(pm:rynerﬁczra e3Gmhlen to

| ng%ltj:gylgen@tha@f:;}l%@ & fehaeanadiccal,d Nehlaber Sy weight,

for exa er oxi de conpounds or az
co#p\éuﬁd@e(tth@qw}azrﬁl fgﬂ&g:)tlo@agl%%omh%ttmg%eby weight

MeRLE0BREI1RH G- GINL oI0 M/IPX dRS sTCIbASveight .
di benzoyl peroxide, lauryl peroxide or per "esters

such as tert-butyl per-2-ethyl hexanoate,
In the preparation of the thickening polymers it is

possible to wvary the proportions of regulator to
monomers.

The polymerization of regulators and monomers can be
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 33 292 765 C2/ US 4 521 567, for example (polymeriza-
tion step stage A).

Suitable free-radical dinitiators include for example
peroxide compounds or azo compounds (US-A 2 471 959).
Examples that may  be mentioned include organic
peroxides such as dibenzoyvl peroxide, lauryl peroxide
or per esters such as tert-butyl per-2-ethylhexancate,

and azo compounds such as azobisisobutyronitrile,

The thickener polymers obtained can have' molecular
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and azo conpounds such as azobi si sobutyronitrile. The
t hi ckener pol yners obt ai ned can have nol ecul ar 8-
wei ghts of about 2000 to 50,000, depending on
pol ymeri zation process and regyl ator fraction. The
nol ecul ar wei ght may be determ™ned ;n partlcg:arhby
Vi r Wt F |y A= Jor, ra a
5 o v acasi Ly purbe o BN 50 1625 % (Ut no FEAGE-BE  on
7 SRLE L SR A o PYOCRRFL| B0flar TPEURRGORD EXaitipn. The

antholiddulepar wedghar Rag! beneR durankdy 1 901200 L 9eular by

onent B The coatl ng
conp05|%10nt§%’t%%9% §88mpﬁﬁﬂéiﬁgéﬁ1A)nereé@ra?ly having
esgentiistogionst ptweat ﬁoZDINlCE%dDyl@H-g@tgin phef ggaaigey from
0.3 -+ P@6$W/%ﬁ' ﬁtpgg@l%%ﬁ%xp Q¥h% ggapiﬁ ()ﬁé with

wei ght, based t ot
coRpESiiGUIRT o@reﬁf@r@e:@ge k)ﬂro(meuh) sor watr@s/ghameagured in
3-8@ic1prgtepgbby B to 25 and nore preferably 10 to 20
carbon atons in the al cohol residue and including 6 -
61, preferably 7 to 51 and nore preferably 9 to 41 20
f| gembpaecatoms. In addition to the fluorine atons the
al cohol residue of the fluoroal kyl (neth)acrylate may
include further substituents. These include, in
paffhieculcant iest ercaummmis; i@ deoQr otps, pﬁ}aﬂénﬁlr Oligﬁrs,ention
ni g URS. & n nd t a 0 :
reg# &ga%an ggs?ﬁngﬁlﬁ%%%ng'%?ghc é%.l:igg by weight,
acBbrdaneblui th- dne par Ohcuhar wad bt amdth&ﬂgre@e@Ferably
i ngept.gn f Ly, ky t Cr t t

e e 0 L B O T oot She o ene
ra‘aPE’éFnﬁl |C§“5’°W&rl@§’en &om %1=u<ar%%1mﬂ ¢metp)andylates
thhavaﬂgca|-3la2 i < by nat ed abkyng agh.cal pééf8£ab1y 10

mul a. CaHbFEC i n which a integer in
range Pron1? Po%§9m5|+ﬁxﬁh?(ﬂ#%ﬁ q dﬁ?%l@%@25n§n6n01Udlng
nmobe— 61, preferably 7 to 51 and more preferably 9 to 41

fluorine atoms. In addition to the fluorine atoms the
alcohol residue of the fluoroalkyl (meth)acrylate may
include  further substituents. These include, in
particular, ester groups, amide groups, amine groups,
nitro groups and halogen atoms, and this alcohol

residue can be either linear or branched.

In accordance with one particular aspect of the present
invention a fluoroalkyl {(meth)acrylate of the formula I

is used

Ry 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
of the formula C.HyF. 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



pr
9

eferably from10 to 20, b is an integer in the range
fron10 to 4 and c is an integer in the range from®6

to 61, preferably from9 to 41, where c=2a+l-b. In
accordance with one parti cul arby preferred aspect of

5
of

the present invention a fluofoal kyl (meth)acrylate
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gn%r&t_mugﬁ)a 'Igci%d%f?% , 3,4, 4, 4- hexaf | uor obut yl

exafluorobutyl nmet hacryl at e,

nonadecaf | uor oi sodecyl nethacryl ate, 20

2,
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2,3,3,4,4, 4- hept af | uorobutyl acryl at e,

3, 4,4,5, S,E §6 nonaf | uor ohexyl acryl ate,

3, 4, 4pyond, ryl ate, 1
2,3,3?%?4, e%L @?C XQFRﬁégﬂﬁeptyl (1.
cryl ate,

3 4,4,5,5,6,6,7,7,8,8, 8- trldecafluorooctyl acryl ate,

25 ﬁagFéCﬁ %ﬁ%(%ad1Cal Ry’ 1strlge%af|%%r%%gﬁﬂor a methyl

2,

Qaglgal 4n§ B 655,30 718t 8g6r 9i8- hbpt adexaf | fison®nyb 10,

ac ¥b§&@ bly f £
% 3 5Y6 goy 0889 morg fgefgrﬁgéyégecg}ﬁugfbﬁ‘
30 decyl acrylate
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fl
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ha, fflﬁoé‘o'é.,liy@. 6 ﬂetﬁl)aa&ﬁl&él@ BPeddnlliLl-@i£088a¢ting

d
45BT8EEYes5. 7 sﬁgeg PIOREon, i2, 12cEmee. with

compdodetyB) atny ILaﬂe

.3,4,4.5,5.6. ge;aglﬁogoguggioaégﬁl 11,12,12,12- hen-

CcoS acr
3,34,3,6,6, 67 BexaﬁleosobugylOmeahamrylata 12, 12- hen

nonadecafluorcisodecyl methacrylate,
2,2,3,3,4,4,4-heptafluorobutyl acrylate,
3,3,4,4,5,5,6,6, 6-nonafluorchexyl acrylate,
3,3,4,4,5,5,6,6,6-nonafluorohexyl 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,
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-heptadecafluorononyl
acrylate,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro—
decyl acrylate,
2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,11,11,1l~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,
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~



| 10 - eicosafl uorododecyl nethacryl ate,
4,4,5,5,6,6,7,7,8,8,9,09, 10, 10, 11, 11, 12, 12, 13, 13, 14, 15,
15, 15- tetracosafluoro-2-hydroxy-4(tr|fluoronEthyI)-

ent adecyl acrylate, 5
g 3,4, 4, % 5,6,6,7,7,8,8,9,9, 10 10 11, 11,12, 12,13, 13, 14
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m?i’cgs‘f 6260 76776768080919, 16, 14,11,12,12,12,13,14,14,

, J;Im,,n@ﬂ@ﬂ&dﬁaﬂﬂudﬂoﬂ@tﬁﬁdé@y%ﬁg@%ﬁgfggﬁggpt a 15

Eagfﬁfacr 4%3%g$| gméy%n%oﬁ%d%o 1indlcaR: é@ 4Sed3. 14,
10 ndw.lgﬁ;,amﬂ ylﬁ),rlﬁa,sl@mrxammfﬁﬂoﬁmm;a@@@&yﬂ J@rylate,

t t c

P A S8 (0 BRI SRS 1 D13, 14,

codtd g dompdsikh o - mfe@@qﬁ)@swsomm@asyltmatﬁacrylate,

|00|3yrBer4 281y & \id s, .48 r;yllcgr %.k Pf.r%ﬁmiﬁcﬁégem 14,

Clyg Beand: up lyprer dut, Fol i, Paridhoo  Triey are”

1520tsﬂ%ndmﬁaﬂmqyﬁoeuﬁdﬁyﬂ%guﬂ&ﬁ%&&ﬂ@bby wei ght, based
on the total weight of the coating conposition. 30
Mention may be made of the diesters and higher esters

of Ther yfl’eoaﬂdlkﬁﬂ.haﬁn@!ﬂzh bacar:y]jatlmeﬁiﬁ e %/hhmli:rwrg L compounds
h I ro rime 0]
al gahokgnspel u%%cﬁg eqkns d%a&‘i&en > aersytah A ure.

et hane, trinethyl ol propane
di gl ycerol, 35 dlnethylolpropane di tri met hyl ol et hane,

20 di gempanegrythritol, trimethyl hexane-1, 6-diol and
cygT6ﬁ€Y5ﬁ67"1,4-diol.

To produce a scratchproof coating, in accordance with
the invention crosslinking monomers are added to the
coating composition. These possess at least two

25 polymerizable units, e.g. vinyl groups, per molecule
(cf. 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 estersg
of acrylic and methacrylic acid with polvhydric
alcohols such as glycol, glycercl, trimethylolethane,

trimethylolpropane, pentaerythritol, diglycerol,

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

Examples of crosslinking monomers of this kind include

ethylene glycol diacrylate, ethylene ‘glycol



Exanpl es of crosslinking nononmers of this kind include
et hyl ene glycol diacrylate, ethylene glycol - 11

di met hacryl ate, propyl ene glycol diacrylate, propylene
gl ycol dinethacrylate, 1,3-hutyanediol diacrylate,

1, 3- but anedi ol di nmet hacryl ate, neopentyl gl yco

gid&mﬁﬁﬂ%?ryﬂammﬁntyf@¢yrﬁh?dbﬂg&?ﬂpr?ﬂfﬁﬁylﬂﬁélhpk@@@lene
c i agrs t hyl en col _di et hacr
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tfuﬂ%hﬁbm%&Qb%%anezt%laléE% %%fé|?t%hloheptanol 2,6-di-
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ﬂ!ﬁ-&&ﬁe t EEFEABFRYLPYPat BLY R hefiasipilRtiq ol tetra-
heéaagmﬂmﬂegkyubxhdxmﬁﬁﬁﬂq&iﬁaﬁ@ ﬁ@ﬁaﬂﬁé@ﬂﬁlyﬁaherylate,

ent a oI t.ria nd pe taer t.hritol
{ ePPRLERS rRangSrbraIptghal  BERSPREdE L, ngdiAdrvlate,
10nEhbaan¢Hamés cdmmathacrbéaablgontrsmethg@bypeo@ane - tri-
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the inven n.is_polynerized. or cured _usin

|nPFF§P6F¥ F&ﬁlare Lgdegrvédatre c8atling g%ﬁﬁ@?FV Fhritol
15 i ntafraseuylagk .0. 01- 10% by wei ght, preferably 1-3%

by wei ght, based on the total weight of the coating

conposition. 30 The preferred initiators include those

az@hniMQﬁmﬁuncuMdndizaaxy&anﬂgzandwmetha¢mwlate$ saghalso

as.. Al B 1- bi %Q§ qﬁgﬁg nd.
algé pgggﬁ%MEégnpgéﬁdgﬁﬁ%ﬁﬁ nmet IF %%% lHC1u§e
pefuxiher 3§u@§éﬂ?Pééet§ﬁ@u§§roxM§ét19PIa@ﬁyl ‘be made in

20 Pepaxkden1kel tohul¥benpeL - digthyhhexancale, c keiOPf1ates or

er oxi de, nmethyl i sobut
P correspondlﬁé ester é%rylates

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
1,1-azobiscyclohexanecarbonitrile, and also  peroxy
compounds, such as methyl ethyl ketone peroxide,

35 acetylacetone peroxide, dilauryl peroxide, 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-



ket one peroxi de, cycl ohexanone peroxi de, dibenzoyl

peroxi de, tert-butyl peroxybenzoate, tert-butyl

per oxyi sopropyl carbonate, 2,5-bis(2-ethyl hexanoyl 12

- peroxy)-2,5-di net hyl hexane, igri-butyl

per oxy- 2- et hyl - hexanoate, tert-butyl
pemﬁa;m&r)S-ZSri-fdmetﬂthmmnat e, tefl iyl pesOXbRe- 2-ethyl -

b h
]he%&a%%tert b“ﬁ‘éﬂldﬁ?ﬁ? ]; %‘%?ﬁ“?et%ﬁ%wmﬁmater
CLrRMMYRl dp@ﬁ@x@siede 1, fleftisitep thymirplarerndsde) cypi Sehexane,
(4ﬂI@Eﬂoﬁ&ﬁﬁ@fﬁ“ﬁ&%ﬁ%ﬂé%aﬁ@f°§y9'§a£P9ﬂ§Eﬁ%lggéigﬁgﬁane,

no of af orenention

5 onE ot h el HRPSHE. 9 xt Uk o el b drereresbied  bis-
commowmmatrymmuw@npt p§@6§%}f&h@§rlﬁ€hﬁﬁear GixkQires of

li B ble to for radi ca ILn accor dance

vv: tevgoﬁgrgg}%ecu?g tg}sep Oﬁ?m?ﬁElBPEQerﬁc’mﬁi’q}%}@ﬁl yath one
C Uleineg-hesr caandied adigo usmhgtphetoi rift | athES, aﬁj&heﬁlﬂ:mned
WIC%HBQ%)%[SS W {h exégg'l#) ghes O%re ?Cé%nl?:la#‘ a yhlch are

whi C Ive off Tree ra s under-ir

1OV|§P%aykﬁel§b36gﬂﬂ ﬁnﬂmfﬁréenna@m@alme pol yneri zat i on
of the coating conposition. Customary Winitiators in
accordance with DE-A 29 28 512, for exanple, are
berdZoiBF COXIRRIRy Bty Phe BRRvHFALAEt AFPSCEt Rl the Zgresent
butiylegitien éﬁi&ﬁ@nlsb%ﬁ@ﬂbedﬁﬁﬁﬁ|u§hﬁ§t@Hoﬂ@ﬂﬁﬁtfgtors

benzopheno VV|n|t|ators of this kind ﬁre avai |l abl
co ci qu AL o, £9T ofF@BLCAGT ﬁ&@raFﬁecompounds

15traﬂ&chnagaye(rpmﬁrofmealltﬁd;@aﬂbrggmw@& 1&§rad1atlon by
r BASF AG under e br :
(1 heanew e300 298 (1 AUEAE S0 000EE LUE AT IATE 1o
ab®ér Fha teeatinhe compesitave. vu@:aﬂomamguw ohikighbrs in
ar ﬁc(:(:ﬁ:'c—:’l@.?ﬂcre' n Jf@lanq}E—(Ar )ZEJQ?S( d‘ﬂ]ZTPOJl‘E okrom :%%:le are

udwi gshafen. 30 nponent nts it is
po SPEPETY 0 FSESSIHRIFMiITY sdreRINEy apetlyl, ethyl or
20 mobakyictdtonat, resstbye, dbkHents. denganeiahet ketal or

t t tain from 2.to 75% ‘preferab
3PP aPEaPe s0u B HEr BHEEOERsEd Sichd: ¥ ahr forgRe 1able

of 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



the coating conmposition, of diluents, which can al so
be used as a mxture. Wth the aid of the diluents it

'is possible to set a 13 coating conposition viscosity
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in the range fromabout 10_tgzabout 250 nPas. For
coating conpositions which are intended for flow
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p o 7 Wbby For knife coatl .ol | er
app i ¢ |o§ coa1¥ﬁﬁ§%uﬁbo§%sufhegg%%r86%%3 étles of about
vi $e89i mPes sar elrsi thased cwiattiing theteahegksf iom 29 possible

10525050381 1he o(Ries Sped: Ao ek [£9REARMnerations

|'i ne val ues and
rrea§urt§meﬁp 0?591 hby Wesicsi + yFar J0e iR t Roatipgatdongpller

Vléﬁ@l@b&&lbﬁ aC@@&ﬂ@ﬁ?e Wi pirPbNe83 019hel5 | Bpbhepriate
case of coating materia

s for |l er plicatio
or BLBEOBLERES] IR efdtiadofo it HonbRRnGIAtHal tTom 20 to
re&SUlM@adsluenﬁs-vdluESHEWyt@@naeatmat&&nSragarded merely

between. -5-and 25% b te
cofBi ﬁgtlldg%lne Wé/. nt ref /_}lso Jpg@é% brﬁéé{%uremgnt of the
orgamcossblveats a§0020wdthueatSIOEhblnnabfuncscemater in

" egebbyhadibliats paN Eabytg to good levelling

properties of the coating materi al and hence to good
processi ng propertles The nonofunctional 25 reactive

di rHephe I&@%%GS:S: %d‘aﬁﬁ@‘_rgr aaatféﬁla/l@%dmfcbneabéﬁpllcatmn
grou eneral ly a,viny ncti These incl ud

D oEPegREas i kaide RSP hoxt0 1. iims "RBPRSFuBFEional
braaabedval@enaantsucmustomany-cdﬂbequﬁamnxameare between

3 Rdetyd Libonens: SIELMLeLadly S0 B YLERELpation,

ene or exanp on itr
eshewsvesuchtassvﬁ@ﬁo acetsatde Qn;uaﬂmprgnmm¢lsglﬁdnts as
st yt eneschaving an alkyl 35 substituent in the side
chai n, such as a-nethylstyrene and a-ethyl styrene, for
exanple substituted styrenes

The monofunctional reactive diluents contribute to good
"levelling properties of the coating material and hence
to good processing properties. The monofunctional
reactive diluents possess a free-radically polymeriz-

able group, generally a vinyl function.

These include, inter alia, 1l-alkenes, such as hex-
l-ene, hept-l-ene; branched alkenes, such as vinyl-
cyclohexane, 3,3-dimethyl-l-propene, 3-methyl-1-diiso-
butylene, 4-methylpent-l-ene, for example;

acrylonitrile; vinyl esters, such as vinyl acetate;

styrene, substituted styrenes having an alkyl
substituent in the side chain, such as d-methylstyrene
and o-ethylstyrene, for example, substituted styrenes
having an alkyl substituent on the xring, such as
vinyltoluene and p-methylstyrene, halogenated styrenes,

such as monochlorostyrenes, dichlorostyrenes, tribromo-



havi ng an al kyl substituent on the ring, such as

vi nyl t ol uene and p-net hyl styrene, hal ogenat ed

styrenes, such as nonochl or ostyrenes,

di chl orostyrenes, tribronmo 14 1styrenes and

tetrabronostyrenes, for exanple; heterocyclic vinyl

corffanrises sah etvahioybpyyirenas, f8rvenshpyeidi ne,
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52- met hyl.-l.-vinylimgdazole, Nvi ngl pyrroyl done, .
2- Pyt S0l YHoH ,lWﬁﬂiﬂlﬁyr oVi@¥dearbazole, 3-vinyl-
ﬁ;v:iax;quﬂren,l : di ne,4—ﬂfwl{ﬁdl¢'ﬁ{ﬂdﬂl@it am l—fvinylimidazole,
i | yr-ol act am_ vin xol ane, vi nyl fyran, ,

Vi \r?y;gr{e!fﬁ%lg}p elne‘{ln\;’?lnly”i”t Ef%‘?]g e, VV%?V—QPYHFéaﬁgQQEanC?‘”Vlnyl'

hy ehvogeidtdehas ny N-viiagdlpes;roliinddne ox adehdsvdnd rrolidine,

hy o QQeRAated v 1V 1Az ohes;; ) and J enyl.

et hers; y;GLlS mal ell c acid _e?fil\? tllri%/det, g'l?cﬁicoagg’ n&lenlycloxc}lane’
10 anfydwildairamet hyr ey bl opligae i de, viavéthiddaned  vinyl-

methylaR)1RigNi dang f Oy @X3gBhgteand J'Wﬂﬁﬁ%%ﬁ, yinyl-

with t h) acr Iates%eing 20, particularly preterred.
Th& ﬁ@s‘%i IS eslneldrarekesiet hacryl at es

and acrylates and al so m xtures of both. These

nmoneners _are W del nown. They include 25
(@rgﬁY%cFy dgtl SHFé |y§eaevgi}ed"rﬁ ‘sat urat ed al cohol's, such

15 asmadehyl @eerh) demylvattd vest, hy lsu@let Rsacmpllatie; pmdwdride,
(mpLhyagryhate, o5 rre&;;A late, tert-but L
(et h) ggryl ate, pe%%%q?ébt g%r&y ate %%‘% %‘teé:?%)} é)'(eyllmlde’
( mECK) &&AYPdee, for exanple; 30 (meth)acryl ates
derived fromunsaturated al cohols, such as ol eyl

(rmeth)acryl ate, 2-propynyl (nmeth)acrylate, allyl .
( )acr@‘reﬁr@,a%ﬁﬁ@%%t h) %ty at E0eEBr acEXafprE; being
20 ar phrtieuipadyy | gt efersadh ahebengytedsih) ageyhaber9lates
gfe&ﬁ%a%és(@%éﬁé*EQQéﬁé% éﬁdbgbg 1%%%%'%ﬁ%f§ sga%gxtures
of both.

These  monomers are widely known. They include

25 {meth)acrylates derived from saturated alcohols, such
as methyl {meth)acrylate, ethyl (meth)acrflate, propyl
(meth)acrylate, 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, 2—propynyl {meth)acrylate,
allyl {meth)acrylate, vinyl (meth)acrylate, for
example;
aryl (meth)acrylates, such as benzyl (meth)acrylate or

35 phenyl (n@th)acryiate, it being possible for each of
the aryl radicals to be wunsubstituted or to be
substituted up to four times;

‘eycloalkyl (meth)acrylates, such. as 3-vinyleyclohexyl
(meth)acrylate, bornyl (meth)acrylate;
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the aryl radicals to be unsubstituted or to be
substituted up to four tines; cycloal kyl

(et h)acryl ates, such, as 3-vinyl cycl ohexyl
(nmeth)acrylate, bornyl (nmeth)agrylate; 15 -

hydr oxyal kyl (nmeth)acryl ates, such as 3-hydroxypropyl
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1-9Y Faer y| Oy FARF bR O VbR RGP« 2- pFepanolds 1, 4-butanediol
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et thytsahpdoofbef byl ( netdih poeyy biee, 20rinyloxyethoxyethyl
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diluents are acr .2-h¥droxyethyl acryl ate,
2 iy bR pxiay hphosiehane ) (Parh) aayt 8RySRopyl  acryl at e,
hyﬂf}z@éﬁwii@ﬁyi oﬁ%ﬁ%ﬁgy% aiheth?ifn hpwﬁaﬁaln ;

met rylate or, -tetrafl yoropro

et S ety nREbARET bR ERRS TEERE. Bicy1

medtiael yhhpeiny $ebbybhy(me8D) aethhatygl ate. EP 0 035 272
descyy or, ] s for coating
cd%p%%???%%%gﬁgggé%%aé%%g#g%§9%¥§P%hg- mat eri al s,
wheehy bemlbeongbeathyl dimabht acralftabl e, for

thiocyanatomethyl (meth)acrylate,
methylsulphinylmethyl (meth)acrylate and
bis{{meth)acryloyloxyethyl) sulphide.

Examples of particularly preferred monofunctional
reactive diluents are butyl acrylate, 2-hydroxyethyl
acrylate, 2-hydroxyethyl methacrylate, hydroxypropyl
acrylate, hydroxypropyl methacrylate, 2-ethoxyethyl
methacrylate or 2,2,3,3-tetrafluoropropyl methacrylate,
methyl methacrylate, tert-butyl methacrylate, iscbornyl
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, isopropancl,
n-propanol, isobutyl alcohol and n-butyl alcohol,
methoxypropanol, methoxyethanol. Aromatic solvents as
well, such as benzene, toluene or xylene, for example,

‘can be used. Ketones such as acetone or methyl ethyl
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35 exanpl e, are al cohols such as ethanol, isopropanol,

n- propanol, isobutyl alcohol and n-butyl al cohol,
nmet hoxypr opanol , net hoxyet hanol. Aromatic sol vents as
wel |, such as benzene, toluenei@r.xylene, for exanple,

can be used. Ketones such as acetone or net hyl et hyl
16 katearohe, Loor eanmmibe aa:ree suitathle., [t is$ alls® possible

PO bh€e LRnWse et et her
or ester. com%ounds suc as e?ﬂ I‘il Ciejte‘g'fshe\sji Eﬁ? | or ester
ac SRRROWIAS efhigh pRepi dtak, afc@rtaé‘a@n'pnebum*é acetate or

cormmdeSp&a@lbelat% USEQra@E&nﬁIe'nﬂ@bbBﬁ\B ngs can be

gﬁ%ﬁi nt, F By cust ona addj ti'ves are neant

ALOTR) Cf%r”bd%ﬂ’?%d“%’b’rﬁfbsr tions for
scratchproof coatings, which may be present
op%ggg?ﬂéhq n, amount s of 0-40% by weight, in
mO to 20% by wei ght. The use of these

addrtrves i's regarded as being not critical for the
in t b d e, r exanpl e

\égﬂréfzggte:?&éryeve su st ashcggréab@e%g%nsa% R i qUSgtemary
po§§FbI€°P51nﬂegﬁpﬁp@sﬂﬁé0@@rfé@@ t egsieewhpiradfe coatings,
COghiildth fnﬁsﬁﬂ%@t b;@@seﬁ@dob@_l@ﬁ@lq 199%@%é cgki %n40% by

pro er&lzS For thjs 20 purpose | e to mak
CCdﬁHd?ﬁretW‘Hfar EPremo8s t2’729 0% gy exahght; Bhe use

S| bn‘fc ou:hasse saddiad vewari 9ugepakyieet i sbeaxanendyPeSitical
'nf‘&%n%% rl%tr ons of from0.0001 to 2% by wei ght. 25

ther very A -additive are UV absorbers, which
may be present |n concentrations of, for exarrpl e, from

0. ﬂehglgg%ﬁ%so htrnad%re g;_,gbl yf{)£org)$ar}1& 8% b f surface-

ers can bé sélec Orrexa

Cfr ﬁﬁff:lf-’ﬁe SPRFFFICEHTs| Ry rmeats hofir vkyisdn Zidt rlazpbss;ble to

20

25

30

35

30ré§h&ét@e%h%n%u&ﬁg&ﬁ¥ﬁﬁﬁﬂﬁgﬁheﬂpn€§e(éggtfn foggulatlon
247 480 F‘ coat i nC? conposition of the | nvent| on
€

i nFBfg lﬁ?@dd% q@ §%¥%ﬂ€ﬁ$¥%%ﬁ properties. For‘ this
mepthpbb&gJﬁESiStﬁﬁbsﬁbaé-to make use in accordance with

EP 0 035 272, for example, of silicones, such as
various polymethylsiloxane types, in concentrations of
from 0.0001 to 2% by weight. |

Another 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,
triazines and hydroxybenzophenones (see e.qg.
EP 247 4890).

The coating composition df the invention is intended
for producing scratchproof weathering-resistant coat-
ings 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),




10

15

20

25

30

35

35 ings on polyneric substrates. These include, in
particul ar, polycarbonates, polystyrenes, polyesters,

such as pol yet hyl ene terephthal ate (PET), which may

al so have been nodified with gkycol, and pol ybutyl ene
terepht hal ate (PBT), cycl ool efinic copol yners (CQOCs),
17acaglyti c i i dlas/hut a8l ane/ styrene [ SisGle] copolymers

I d/ I th tes. Pref '
o 98 ey o1 8 Bbr e AP RYNAEES  cyel o 5 ol efimic

pol ymers and poly(neth)acrylates, with poly-

ég?%gkggéXE?te§sbe&£9e8ar£££¥L2£$y £5§%$££§g%ate§és cyclo-

ycaf Qna es are nown I N art- ycar bona
caplebensonsialemsr s oandl Inols (thelfmp gy Jaseer s wifth poly-

Ca(ﬁ@ﬁh?ac%?%@ﬁég 8a¢ng! FQQ%EEElQE:l?r BRRELE iy dr oxy

conpounds. ey are eaSilTy accessible through reaction
of diglycols or bisphenols with phosgene and/ or

capbwbarb_d?_a@bgr arknkpekmcamd &ﬂﬁt%ﬁﬂf olycarbonates can
transesterification reactions., reference is_give .
hePE EEPEOATEETh I 1erTy eRet PEMPOlEsTiang € F THetaonic
bi sphénodsdi rcliygteatiic part | erbartic dihydroxy compounds.
2, 2-bi s(4- hydr phenyl biqgnﬁ ol,. A :
2,§b%¥s- ?&ghy%%%%gﬁheh%$§%€$gﬁ%é(bispcgﬁg} BfFaCtlon ot
1,diply¢alhydrmoxlyigphphehny| whydl ablexagené biaswhenol cg€rbonic
2, 8¢ byl engdi phg dhisspierp! & cr i £ i
2,2%%?E%B¥5-dibrgﬂ%sﬁ#ﬁydroxyphenyl)- pr%ﬁ%ﬁ%fterl teation
(tBEREBEBRABLI sphenol A) and 2, 2-bi s(3, 5-di -

nmet hyl - 4- hydr oxyphenyl ) pr opane (tetranethyl bi spheno

A) . 25 Normal l,y aromatic pol ycarhonates of this kjnd

o e pRR By Ly SRR Hee Ch i RomeA G Gerived rom

t rahspheatési f | Thesen, biisphetheila | Srvdivde prissenpatrvicular
Engygl, . _Pol ' 48+.¢18; | e
R e T e o s S APIEIERE

emi# sy feckcasheny Hidudare altkistheaodoBlti dnl-kisdérhydroxy-
I BABLG1 $OL Y EM Sicarid!C b PSR Igne £h) Olﬂuggh%fgﬂnééi’phenol

0
benzene_ or tetrahydropzrana for_exanple, an re
r eABLERPPRCA §laged reattibh( i ¥ i PHedRemnt hydroxyphenyl) -

propane {tetrabromobisphenol A) and 2,2-bis{3,5-di-
methyl-4-hydroxyphenyl)propane (tetramethylbisphenol A4).

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.

In interfacial polycondensation the bisphenols are
emulsified as an aqueocus alkaline solution in inert
organic solvents, such as methylene chloride, chloro-
benzehe or tetrahydrofuran, for example, and are

reacted in a staged reaction with phosgene.

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

" are soluble in the organic solvents used.
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35 Ami nes are enployed as catal ysts, and phase
transfer catalysts as well are enployed in the case
of sterically hindered bisphenols. The resulting
polymers are soluble in the grggani c sol vents used. 18
Through the choice of bisphenols it is possible to
vary the properties of the polyners w dely. Were

di r i sphenal s used sijuul taneously it _is
a|§§§8§§§iEﬁg’gﬁﬁ%ﬁﬁnéﬁﬁﬁﬁﬁp ?Qﬁﬂyp%FyﬁﬁrQOFﬁlble to vary
nuthﬁsma@@qxﬁ%esC@ﬁdEhsapodmmeﬁQKWidéFjinWhep@Iwﬂeﬁgrent
arg: F i €. us| | efins .

o B8ORS OB BEREUELIBnGHRLE ) Do o possinnc
i ngPudéEOTf%ﬁr‘&%npbéPCﬂFonmlﬂm@S ol éfi ngukuicdtage poly-

cyebapentane ongycl opent adi ene, cycl o- hexene,
cycl ohept ene and cycl ooctene, and al so al kyl

derivatives of these nonocyclic olefins having 1 to 3
15(33261!3(3eﬁﬁ.ﬁms:iq BOTHméss n_ﬁf&’:{plcﬂtyﬁ\?érﬁr o%@ﬁ?ﬂabl%‘cﬂsing
as hyl . ohexene or. _di,net cycl.ohexene,, for

exa gﬁé? O%%%lgﬁéoeﬁ??ﬁﬁggéyéﬁ8ﬁ¥F¥ﬁéﬁﬁa8 .
derivatives of these nonocyclic conpounds.an

addi, L1 i t, o . [hlet e Q anes
hggyéi?glef?%?%fégde 58 ck%%ns g§&§y0%¥§h8?87ins@°§88301lc
asok?g+%§enﬁwchnﬂ%-Cﬁ@iypaﬂéﬁnﬁorqma%qﬂantd&iﬁm&encgclo—
| Snékded t e REIslagt ael Yerd | eyol 85bBenE0MPAIII%1 50 alkyl
Th se.gol C¥C|IC ol efin conpounds can 25 contain the
do‘g‘fﬁ BhULE] Oferchase hBORPRYCLER Wi leaskavhey dreco 3
br¢a1:glempat¢m$ﬁl sty lahkemes, ethid o%l da-dhal | NSsuch as
I ' a e_conmpounds i estion are viny

adre T R b RoReyar oRs el FraL Phedotng foF example,
(rendh) @drad ogkoxyader i ad i oes mefthpalydyedld cderivatives of

C k 0 e may .
aﬁ%?%n%%@%l ijc{}ﬁ@ouar 'or%?gfgl#lggﬁ:lory it is also

sUBRET Herbt stOEXEAB arycpedpaisisc deviomndslafimionut side
anyhd B8 I i 1 @ cl@%‘anéEiﬁggeQMuﬂpc%%decyclopentyl meth-
blgycI%LZ.Z.%é ept - 2- ene :

acrylate, r example.

Preference is 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 question are
vinyl derivatives, allyloxycarboxy derivatives and
(meth)acryloyloxy derivatives of polycyclic cycloalkane
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[2.2.1lhept-2,5-diene (2,5-nor-
bornadiene), ethylbicyclo(2.2.1]hept-2-ene {ethyl-~
- norbornene}, ethylidenebicyclo[2.2.1]hept-2-ene
(ethylidene-2-norbornene), phenylbicyclo[2.2.1}hept-
2-ene, biecyclo{4.3.0]nona-3, 8-diene, tricyclo-




35 (norbornene), bicyclo[2.2.1]hept-2,5-diene (2,5-nor
bor nadi ene), ethyl bicyclo(2.2.1]hept-2-ene (ethyl-

nor bornene), ethylidenebicycl o[ 2.2. 1] hept-2-ene

(et hyl i dene-2-norbornene), p %pylblcyclo[z 2. 1] hept -
2-ene, blcyclo[4 3. 0] nona- 3, 8-diene, tricyclo 19

[ g[ég i 224y tricyGhold-3 @ 52 eh2d80ecene e

ydrodlc opentadlene)

trG&n&ﬂdﬂhyerﬂIE¥4ﬂﬂﬁﬁnﬁﬁﬁm%ﬂ% tetracyclo

[ 44 &% . 4 10533
ethylldenetetracyclq ﬁ 17 10] - 3- dodecene,
m&ﬁﬁHQSMﬂkﬂ&ﬁr IQé&raé&c ér@ﬂQQ§3E?n? 17, 10]

Q&i&ﬁétetracyclo[4 4.0.1%5,17-107_ dodecene,

e Qlﬁ’gﬁ]’% e‘lﬁ”%/lzﬂtt?ﬁt rl%%?]él[%‘ld%lﬁs e gﬂg dodshe,

' -%m@nnam@meetmemmmcmna{a 13pa18?2, " 1°] 3-dodecene,
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Gk i 1) Do erntl8. Sude 18 MO 13

lept a ecéné
diesttiadyaxaddl A6 @1 18 Jé]ﬂepmtadecene
0

: ls -3, deocene, 27 Q914
b?lse(%%lyglcfhgx[;%;b?%o%y t?LI cycl o g 8 ] % }})gptadecene'
bickiERtHAdSHESMOEHR 16 cly: éio AL il déckrfe: hents -
b@&kﬁgkyloyloxy)trlcyclo[4 3.0.12, 5]decane The

P SRS B Sty bt 1y o Erttnds.
TR mmm“”“fﬁ;ﬁ ey TN
%&éﬁé ‘ﬁy cﬁ%ﬁ%@% Sft fﬁ%gﬁ%%g whi ch can

be copolynerlzed mnth t he aforenentloned cycl ool efinic

m&@@%fclcﬁ‘?@ﬁﬁi@' ?Q@yﬁé?éﬁ' are g¥ &f‘%siﬁ&pﬁﬁnq_east
but adi ene, ene rene an Eﬁé t ol uene.

'Hﬂ?QHMQ§|lﬁPQOfapﬁgeag@@éﬁéﬁﬁﬁonéacépéﬂ anncPQ@Pﬁ&ndSr
i @dizi‘ltddg_lﬂﬁry g bnecxﬁﬂlqmylsz{hrts El?dr@@la)tb)bﬁ' Q%Iﬁff;éﬂiﬁds In
e _obtain co al r.nor.e, cl
P DOPSEURE AL Bol The tiie. LHEAPRIBLOTY rRANCTSEY Sf is
Daﬂdiuwahalkykp¢ssnbleatb|uas.fﬁnth@ml@&éfﬁmnlwhlch can
p@kyngéﬁofﬁﬁepfzgﬁegﬁﬁﬁdﬂﬂgpaforementioned cycloolefinic
monomers. These include ethylene, propylene, iscprene,

butadiene, methylpentene, styrene and vinyltoluene.

The majority of the abovementioned olefins, including
in particular the cycloolefins and polycycloolefins,
can bé obtained commercially. Furthermore, many cyclic
and polycyclic olefins are obtainable by means of

Diels-Alder addition reactions.

- The c¢ycloolefinic polymers can be prepared con-

véntionally, 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,
12943471980, 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.
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ventionally, as set out inter alia in Japanese patents

11818/ 1972, 43412/1983, 1442/1986 and 19761/1987 and

in 35 Japanese | ai d-open specifications No.

75700/ 1975,  129434/1980, 127728/ 1983, 168708/ 1985,

271308, 1986, 221118/1988 and “180976/ 1990 and in

European patent appllcatlons EP-A-0 6 610 851, EP-A-0O
igs 893, - % .6 407 870 and EP-A-0 6 688 801. 20

Th 8ycFé’8|18P i &np}& yROLYTEXS b&aFol Per Prdymergred, for

exaenpipl eysiusg.rgd wilihumiim o ne(ﬁj:@h@@l@%dyanaanamumd compounds,

compgunds or boron conpounds. as

cata? g@gn énﬂﬁ? ‘#%en B?FOFscgygﬁ ¢HeAlyst in a

posyﬂﬁﬁniatlon is able to take place mnth ring

opening or Wi th opening of the double bond depending

on the conditions, in particular on the 10 catal yst

empFoyéd. 295UTeE hEhapoddishipolymexsizatbbrails able to take

CYEHQ@beMﬂHH3fEﬁd oBEh%nEYJ?W%EEﬁdbﬁ@hlng of the double
using light or an initratdor to form

rizati
%éngaéﬁ nﬁu%?ab%?lﬁgnﬁhtignﬁarﬂﬂuﬂ%ﬁt%QP¥%@ on the
accgtayysdeempabyées of the cyclo- olefins and/or
cycl oal kanes. This kind of poly- nerization can be
carried out both in solution and w thout solvent. 20
A Aurfuhreihep‘r afcersidel Jpidly nes i tos wistariat e:ml‘qwlesﬁ:mic poly-

POl ¥z ( Jgégl ;?§%§T891¥£§{ nar%sg%%?r t or an

obt al ne ee ra yreri zation .
cohﬁiFé@ﬁ@r (ﬁ@thﬁ@éﬁyliﬁ@§ 'Mﬁﬁm?a%ﬂuakﬂhﬂﬁde@pplbed in

abﬁaﬁtlcﬂfﬁﬁndidqgtﬁa FH@M(?&FI Oﬁerg%tﬁl%%‘)fb‘fwt ﬁqabyclo—
and %gbggly unct i onal acryl ates can be use

whPt rqrbedch'ﬁ?d%? BRBBnenThd)s anliiryt, 9f poly-
aceer lanttomi tdamwneepr eheried aspectbadht He peeseBtion and

|q¥§ﬁ%$gg é?fsg%ﬁyxtures contain at Ieast 40% by 30

prefera at | east 60% by wei ght and nore
preferably at | east 80% by meight based on the wei ght

?fAtP&rEHQQ MBESs Qﬁ:eﬁeg}&‘g{ i ﬁ]u"ﬂsactr%teBecsérﬁj&?légse poly-

acry escri
me 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
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
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.

Besides the {meth)acryvlates described above the
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).




10

15

20

25

30

35

35 conpositions to be polynerized may al so include

further unsaturated nononmers which are

copol ynmeri zable with nethyl nethacrylate and with the
aforenmentioned (neth)acrylategs. Exanples thereof have
been set out in nore detail i particular under

conponent E). 21 GCenerally speaking these conononers

are used_i.n an Eount of fromO to 60% by wei ght, .

pr EPBREBILY ¥ r SRPEXEBY 4BIFBS VEPRIROBEES nake used in an

pr efeeuakl wif rigmond o cR@oDYbp wei gt , HASLErgPh1iherom 0 to

t .of the noners it bei n% sl b e to use t he
conf8 e MG OARRS e, B e e BT, £o' %08 by
poWy:mBhrtzathacxmd sogehbealwed ghti taft eﬂemﬁohadmml 10 being
LoRGEEItNER cblMad! Bk CERELLNAY IhRAIaGHI R W%k a

onent These conpoun are frequen
anmlﬁﬁﬁﬁﬁt of fromO0.01 to 3% by wei ght, preferably
from 0.05 to 1% by wei ght, based on the weight of the

nmononers._ 15 The aforenenti oned polyners nmay be used
i ndRGi RRMYTRBIZaREOR fiskt PRSYRAlYhi i ideated e th sknown

polﬁﬁébl-teﬁaecaale lrtiﬁlfaﬁfcﬁ:rﬁl Qﬂ’éyfﬁ?@@@aﬁﬁsipartlcu]ﬁf under
nme C ares or C erl ni (0] ners IC

S A I e E S et SRR S Bt PR
rmnmcrentca:rfpoﬁrbmor@ OIhetqnoB%rre:ry cwembhtr;at;ﬁ&ﬂﬁratl:lsﬂej from
| nyegki op,c ?fb?b%y PLAS gﬁ%d t)gg '%Jf%}@:@t@ A9 the

conpounds™ o meht i Oned mer's
cORPBRTEerE-is 25 generally the case that t her nopl astic
shapi ng processes are enployed, such as extrusion or

|n ectl n noul di,ng The wei ght - average nol ecul ar
t2 wemepttﬁeedheﬁ&yateﬁeﬁe:fam gtsebprgierduably or
US&SI a acicandancers0ci h chlse iinvernd i @sas ppsmWId NG use

co nd for oducin t he pol nerl substrates can
VaPyERPERTR RPQYCPARGEEESSy nEos GEHA RGeS oF cvelo-
noohefigibeim@lbaeusnizmmlmhttdhﬁfernteﬁded example, in
appbicatign AUdoNtB.tBE REAGRSS BOIBATLRbn.tNe
ul di ng conpound.
The polymeric substrates of the invention can be
produced, for example, from moulding compounds of the
aforementioned 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.




10

15

20

25

30

35

35 In general, however, it is within the range between
20,000 and 1, 000,000 g/nol, preferably from 50,000 to

500, 000 g/ nol and nore preferably from 80,000 to

300, 000 g/ nol, wi thout thereby-omaking any restriction.

22 This parameter can be deternined, for exanple, by
me@hss ohrgeletpar roeat imﬁ@ffm@@%aphﬁr %ﬁgmgqlelyrw Greans
supst e tion e pr.oduce y ce
cag?i%%&pﬁggg%gggg H%F%F?%§§§E&’3ﬁr exanpl e,

suitable (neth)acrylic blends are charged to a noul d

an ol j i er al

o P bod [t Fodarar ey B8l Produced
esBéciclly FRtRiNg nbrRses@est-e. IIThehi retafsser yfor eFample,

bl endsappy furdteya&OPDLE SO TINRADIVE- 48565 ddEdLe & mould
and, al so - esgeC|aIIy for _adjustling the

copol.yner
vi SB8si XYMt 588 s, Seheding ity g5a%AEfet BLERAA agegerally
Theompi ghe- averdge nol ebuh@-dsiciitodd of thetBPh¥FNStes,

15_pr by cel.l rasti rocesses | eneral | )
hi%ggggygﬁgﬁ tﬁée%%Y cuﬁﬁﬁﬁégiﬁ%a%ﬁ‘poI%%%rs(WﬁF%ﬁacryllc
arkelemdd i maywulfdimtheaonpowngs:i<Ehi sthesul &boira-described
nu 0 a ages. \wei-ght --ayer .
nn?%%ﬁ%g%eggiS%?dog¥ﬁ%%lynef§%%$€‘uggg Eﬁ&besgggggﬁﬁﬁg the
proees’estys—geféymegsal ppreasiefdyr andy (nedin)500v300es .

to 10,000,000 g/nmol, wth no resultant intended

restriction. Preferred pol yneric substrates produced
by TRV PHE -EHEE ARG bS] 2 B IBbt Hendd f¥iem Dolymers
Degrisdaced 2byBdeRIEX £3AS g Daroetagdbsundergdderi 1 Bgdeni gher

L A f.r o I.nc. USA,. . .
108 PR AR Bl O Do g puned in
adwpel@ingt hempoundisng Tonpourdslte Hem usedutber3f known
Proguicee 4 hes pol yagr | Qveg.gﬁ%t—%%%]geg?Fncﬁt:ezchsfg}_e}hac%ﬂﬁllg of

resi ns, nay conprise a Itives o K . esle
i RPLiFeeHNt PFOdtseakty ogBdantaas g derefeasesagent gener-

f 11y, r atrar daBt Syahybr i Gant S 50dy @90 fEBW 1FP6OYEHEe g/mol,
fillers, Ilght stabi i zers and organophosphor ous
with no résultant intended restfiction.

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 organcphosphorous
compounds, such as phosphoric esters, phosphoric
diesters and phosphoric 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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35 conpounds, such as phosphoric esters, phosphoric
di esters and phosphoric nonoesters, phosphites,
phosphori nanes, phosphol anes or phosphonat es,

pi gnments, weathering stabilizgrs and plasticizers.
The amount of additives, however, is restricted in
reg?bngaakgognd 23 - application. Particularly
preferred noul di ng conpounds conpri si ng

pol y(nmeth)acryl ates are avail abl e comrerci ally under

5 phetﬁbadarngnePEbEékebAS(mbuﬁaaﬁgDegaagéunaH comprising
ade nane

PLEXI GLAS t d th .

(PRI PEE P B TLaT s FRE  BYA. LBPaRor FEIMREGiALYy under
cotheundsceonpansi FHEXTECAS® ef rainc Deohueer,s BBY PREXIGLAS,
ObhaL AEdHde: igalf alhe 1AM T)TQRABALNTEOBFon cyro

f
eonex from N ppon _ ol ycar
mo&iR€i ng Enpouieet exeedy amoaBdanst orcorexeupie, groerising

thgytl8decran® o HIBRM OMdy 0BLBRYeE 18kd (L{a&@}aehﬁe trade

from General Electric. Wth particular preference t
poRgher BT RSt FRPR Ti508EN 13 hsPEEoneHs i rsmm, Bippon Zeon.

webghcakBopakki cibandahgl easipoisbyavei ght,aihased, for
on_t he total i_ght. of thg substrat e oa

poFTHe ﬁ)a&?¥§3?é333p5F§ &r Hos EMakpgigp from Bayer or
cy@®iLeclaaf ifimiom BEnarerls ElWddrigarti cul ar preference

the polyneric substrates are conposed of 20 pol ynet hyl

met hacryl ate, it being possible for the polymethyl
meWhblr yparéicolascl pdefarsnsear chwldineVgseri¢n substrate

aceohdanss withegae poef efs eldigiodisetaiti bSlar at least
meric substrates to have an |ngact 25
g

possi bl e for pol |
st?éﬁgthytOW?EQﬁ¥79/@a%?datOPea§?e10tﬁ9?ﬁQ,WﬁF &rapfy the
atsheastatd, kJ/ a2. NeidiRemdhe sdspet, t hepsig8aebonates
t he ﬁ?% meric .suhstrate is critical to the_present

in n. WO GHEE « ROLYBStPat es argarticular
of peafenenbhe fidten gfolpamstisc osudiseatateaM tred composed of

t hyj Nt m 3 00 . ]

oot LR el RELRABONALOT fe M BLnE ROTkible for che
vaeelymebhyrkdnebhpenehase bpowwnrclgdgpglgsemesnpadistittsves.
i nj ection-noul ded conponents or

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?, prefefably
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 components,

constituents of kitchens or sanitary installations.




extruded pol ynmeric conponents, which are used, for
exanpl e, as construction el enents outdoors, as
conmponent s of autonobiles, casing conponents,
constituents of kitchens or sapjtary installations. 24
The coating conpositions are particularly suitable for
solid planar sheets and sandwi ch sheets or nulti-wall

h f | |
ShadiS U RBR ol o 0" o EXRTRUT 5% Shoehie for
800 i ( DhRORHeSEoet dehdx shedgtivh  Sandni clorshasl i wall
canspiaes a IistRRss, OhihLeARy ahaut A46.tQ .32 T%OB?EQF Cso01id

the _pol ymeric substratés are gi vén a coatln
Scarfhretatt3vat 8 Siﬂeaggm,@nfm@ Fetho880i hooR@E0 >¢o?000 to

enlsITE e ( ﬂﬂﬂ@&h@@s E@rwlatﬁ RUrPOSe-h} . | Sandwich sheets
possi bl.e for I eat the polyneric

e,
sulbEtt e 1y %%P3% IP FPYRF chP BPo2esEM-t he
particul ar process bei ng dependent on the polynerlc
substd, The,coating bl.ends described above ca
be%:\epp 51 edt%l% %yrﬁ(%rﬁﬁgﬁ%bss%%)ﬁ%t @%ygéﬁ?nkn%v\ﬁoatlng

10 ne sy, @@mhbemdma@ueril e atioppiong.a tep reyt ngds kmnf &rder
coald Nenifd e coali ngqrnd; 50! | CEofPothid MBIk 20e s

The coating conposition Is prefera
polyAFs it & tH QT eaxaelke t hb‘t) theatht ?n@@émfertwe substrate

cuted a ceakmizafr and/ 40 pRyEE cRiefr Al de fremkS d8-3Quiar
m At coat thicknesses below 1 pmthe weathering
pr SFESEHN d{%%ﬁn&f i AR i n%‘h?s*éﬁéﬁg

i5i nadequate; at coat thicknesses of nore than 50 mit
under fle

: Ki t
ot Poes e Bundt RISRR| e P RR R aciien appi by FBPHREd to
30 thel ypedivoearic cbebspohymer i bat i amy t dkesvipl asschadd Such
Caﬁet@l%cﬁer:iﬂ)é tB%{J%%yC%%x%%Vgﬁa”%q?f F]yv Batlng, flow

radi at i on. ymer i zati t'ageousTy
aFPﬁé&n@U@ﬂﬁh&§ﬁlqﬂwQQﬂﬁﬂﬂgﬂmﬁEHW%ﬁe in order to
20 excl ude the polynerization-inhibiting atnospheric

ox;i‘%%n CanClng composition is preferably applied to
polymeric articles such that the thickness of the cured
coat is from 1 to 50 um, preferably from 5 to 30 pum. At
coat thicknesses below 1 um the weathering protection

25 and scratch resistance is in many cases inadequate: 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 crder 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
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35 under nitrogen bl anketing. This, however, is not an

i ndi spensabl e prerequisite. The pol ynerization is

normal |y perfornmed at tem peratures bel ow the gl ass
transition tenperature of thegg--- -------- 25

polymeric article. The applied coating conposition is
prebeymbtyc curred diye UVTher agidtiieah. cdaeiddi rdaiaditoion is
ti r ry thi UL ROSE . ds t . .

t PESPEFEDIP 80 . TeRPERREBRBAST AP O sreagiavion
coatiag mEc@sisglry onfohe mater e mmbgpower depenie Uwn  the
SOLERBerPubLS A ACe (HOMAARICAA | AWML OBs  che
and on whether there 1s an inert atnosphere. The

gureRFiRe WatRr ity benf r'dws sepsrse sRdnPSwes acfewhe UV

M et ese, The cord egpandhee W-SOUERE %*aatﬂiql@en&émégsition,
radi ation i tﬂg range from about 150 to 400 nm
pr%?@ra%?y %@? & meX T beFwedh 250°Lhd 28BCFPRET¢he The
i rgatdal tde enerigy shawl heantitt bevapplodatdly to a few
50-4000 mi/cpR.. As, a quideli.ne v e for _the distance .
of ™t %Q%f/'so%ge fTom sf"r)eo%%lé}q ng&?i | fPE“Ps psgé%alb g St
15radizpeonf yifr obhaborend€0 fooR00alpeowmt ThESOoutdi ng80 nm,
of fgfepéﬁffnhikﬂygftﬁg i#ﬁﬂdkﬁﬂﬁﬂﬁﬁLWEQJ and 280 nm. The
outstandingly to therma orm ng w thout danmage as a

r es¥iFadidtefei ©nedicat chphesiddi ranqwpel | 6/t caRRTerRgimately
205 604 00 O Onr BekNOWASt & tHE1 QLSR8 SkildeedrbP R alistance
In thbs eration tge nnu%pln |s.hea#eg and forned
by°t mE&fis W SHEppr bpriat %egaﬂ%&n@ hett éfpertBpgsible
attowpedi foritog dlakes pbaceodepénss.on the softening
tenperature of the substrate from which the polyneri-c

25 article has been produced. The other paraneters,

sUEe mouldenfrer wifnghreaat prasent oiniveytiioncd,erat ethemselves

|1 kevd S€na fepepdent eﬂeﬂgﬁp‘%é%rng aﬂgtf’xggﬁ.e damage as a

paraneters are. known to the person skilled in the

arfesuhonda héhefigr nFAgaRErREAST pdirtctifBel hrefereprieing.

| SF@MERg t 9=3%krRRdi 1y FRENQESscBUEK NEIDASnak@eUsk . In

nparticular  for fhe progessing of castytransparent ; o
means of an appropriate template. The temperature at
which forming takes place depends on the softening
temperature of the substrate from which the polymeric
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
bending methods. Such methods are used in particular
for the processing of cast transparent sheets. Further
details are fbund in “Acrylglas und Polycarbonat
richtig Be- und Verarbeiten” [Correct machining and use
of tranmsparent acrylic sheet and polycarbonate] by
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/.




details are found in "Acryl glas and Pol ycar bonat
richtig Be- and Verarbeiten" [Correct machining and
use of transparent acrylic sheet and pol ycar bonat e]
by 35 H Kaufmann et al., pubbigshed by

~ Technol ogi e- Transfer- Ri ng Handwerk. NRW and in VDI
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[@hﬁamoeui@ium $f dssopratenn] igwietediiare L%B@Bicsda@et\zith a

1 apd.abag BLM 85%9459&38%@135@6 ngggggggs of x;ﬂ%it' high

resent I hventi on rovi SCra hpr
d| FFrﬁEE@IIé‘ﬁ?léééﬁCﬁ’g exiievi tingagesecrichhaze after a

r estshaBEE reBQ dahflLasss i ntBaéemafgzef:-;@ BC{&b %i_‘led force
reS| L@nce test to DON 52 347 E ( pplled force 4

el oPUBPELe 1= CHses & pr&tlerbhl Braberabiy not more

thanaﬂO%osmr ﬁo@éef@f@ﬁéﬂam morte hded SH=ands¥erand very
prefeEabI not %g g I n accordance with one
t hE3Pr

pé?flcufﬁ 1%558 m8Fe t 10 invention the

moul ding is transparent, the transparency TD65/10 to

D'%%5Q§3098588ea L gash e’ é’rtﬁrc?fl%rrabéééé‘ét & a§£e1§‘i{°esent

out any atten ant res tant restri
m@ﬁeﬂglgﬁeﬁbeamlﬁaygaﬁSelta’eamam:gﬁnmdum@ t:nanssarency

52 2,191‘ t@t Ibﬁ@stsob%oobé/?ﬁg it packikeul pgg at 4 ]:rl at
1506"'MP he noul dings of the invention are generﬁ

ve¥?as§o %%able to weat hering. Thus the weathering
stability to DI N 53387 (Xenotest) is at | east 4000

L Byl TR SRR S A TS, e

prredet denlg Zbreﬁekdbﬂgs|haéessnthamastleqmw tmodylus to

Preserapyysl g3s Jdhaf Al ev@h difa . 18V AR A0 W Wease
our e

irradi ation nDre

amt?0Qyr¥Paiti effect is obtained by making the 30

surface repellent to water. This is reflected in a

| ar ge contact angl e w th al pha-brononapht hal ene, which
L5 SR hEENTRnsPEn GRS 44U IV AP HYT | RBR cFERRERL Wt hvery

onecgiel éi eul afeaa3RAGINOS 1hEs PERSCGbatACeANOBENSi 1ity to
DIN 53387 {(Xenotest} is at least 4000 hours.

Without any attendant resultant restriction, the
yellowness index to DIN 6167 (D65/10) of preferred
mouldings is less than or equal to 8, préferably less
than or egual 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, without any attendant resultant

restriction.
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contact angl e of al pha-brononaphthal ene with the 35
surface of the polyneric article after the
scratchproof coating has cured is preferably at |east
500, in particular at |east and nore preferably at
| east 75 at 20C, without any attendant resultant
restriction. 27 The contact angle with water at 20C,
in accordance wth one particul ar enmbodi ment, is

pridier SBRfast | 3Bgte 8B th nwBhPEi @i ar03C | edBt TFUipnCe
Wiyitpashé Cphat i chlpiefiitionait | east p188eThB1GORIACteast

a can be_det erm ned .us contact, angle .
Tl T3 Bateheroh ot Sak clly SR ik Bo i cular
beiref alezcre bed 1eatshel @D cont act angl e 10

measur enent system user handbook, 1993. The

measurement is nmade at 20C. The noul di ngs of the
prEwemontieht 3ol e apabebgs determinedx agpng, & Bdheontact

C%ﬁglréwtmeasaﬂhgr d%?éﬁén@ll' a-b f atrids, pr ﬁghkﬁh% the
gl asshouses or conservataories, .or as sound- pr oof

WaICedqHE | RAdAT ofSSSTdRRchi ABd FRenoF40 de‘f%ﬁ“?a‘b‘él Gpale

bYﬂea[Eiﬁf@né}ft | Siyeéih Vs @AdhaAABBbRY | 16 98X aNBletSneasurement
wi .t hout Oe'ﬁntenti on that the invention should be

r st rrTacc}eeoat taﬂt}}/t ese exanpl es. Inventive Exanple 1 25

A coating corrposi ti on was prepared containing 16 6

Kl
batlp s IR OF PRE BEEKLHE, Iy chErbAnEas Befuseg, for
pa%xagnmkﬁfmenghttm Qonyarbszyépnylsa@qmcryaatécuégrsy for
p%@dﬁd&& Gh%mhsgﬁoﬁbgé &ﬁ?ocbﬁégﬁgbiggﬁegbtQhFaQEesound—

from Rohm copol yner of nethyl
meERRENat@ Bt yl et hacryl ate and pentaerythrityl
tetrathi oglycolate), 2 parts by \NEI ght of Irgacure

8?%}%61118 :}t&nthy&%/el t].of Z 1n T&%—ore de al"ilcr}gef ow by
means of inventive and comparative examples, without
any intention that 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-hexanedicl diacrylate,

10 parts by weight of Z2-hydroxyethyl methacrylate,

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

2 parts by weight of Irgacure 184,

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

composition:
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28 R27-0 with R2 = CH2CH2( CF2CF2) XCF2CF3 where x = 2
to 4, available fromDuPont and 5 3 parts by wei ght
of Tinuvin 1130, available from C ba AG The coating
conposition obtained in this is applied to
(r)Makrol on (available from Bayer AG sheets using a
10 spiral -wound wire doctor (12 wet f.ilmthickness)
and after two mnutes in each cage is cured using a
hi gh- pressure nmercury |anp F 458.from Fusion Systens
at a rate of advance of RI—@Tn untier a nitrogen

at nosphere. 15 The coated sheet is fjorned by the
bendi ng method of DI N 8580/9/ overlla tenplate at a
tenperature of 150C. The bending radius in the

rren% was 120 mm The sheet was subjected to a

Ta éF teRf tO O BBREFLE 2 eFeCRnevbREescKatth 2 to 4,
Ir esiraf aape ecafidotmo Darenhessneut to 20 DI N 53151. The

Taber_te s carri.ed ou 1.t h_an |ied force

S 3 IPOFEH 190 RS G Yl oA 1T A Sl £ron
fr@mb&eA@dyne Taber. The results obtai ned are set down
in Table 1. 25 Table 1 Cross-cut Taber test (DN
53151) (DI N 52347) Delta-haze Before formng G. O
2. Toe AFpatingr ﬁpﬁ@o(sz-@l@@’r dptrigmed rimutless avay506) applied
Suwr S Y b avgwasltah%trotrdﬂeséfé@t g&) r e.fﬂe?étaé‘cﬁs ing a

i nproved hy t he form ng operation. ngati on
at Spéﬁaﬂar ‘éQHnFisWGrQ%dolcﬂFoéfr d(elr2 tHeR d'é?t'er‘%"rm Fhéchpﬁﬁs) and

29aftéﬁeMWﬂNnhﬁﬁﬁéEt1ﬁhéa@@ﬂddﬁhlﬁssﬁﬁﬁéaddﬂﬂﬂb a hlgh*
di fferent 2F4 %J the oating_of pain
i SPEFe3hEd I?ed?cug%u al(‘)‘ﬁe i gf“nch US I s Syp&ems lat a

washbe af 86€ance of 1 m/min under a nitrogen atmosphere.

The coated sheet is formed by the bending method of
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-hacze
Before forming Gt. O 2.7%
After forming (20 Gt: 0O 2.4%

minutes at 150°C)

Surprisingly it is found that the scratch resistance is
improved by the forming operation. The elongation at

break 1is 5.9%. In order to determine the dirt




51t is found that the paints can be renoved

effectively fromthe coating. The paints used were
yell ow Prisma Color Acryl and blue Prisma Col or Acryl
from SchullerEh' klar GrbH, Ausfiria and al so red

Pinture Paint Spray, Mntana Colors, S.L. Berlin. 10
Cormpafeatli et X e @ 1tl'9e ﬂbééeiﬁgagg%gk etdo v\g%ho%‘ﬁifferent
614 was pre red %h cont ai ned 39

of Bt VART Y yF At BERES fhiea 9 eang %5 BAYPS B cleaned

veifght atfoutexanediialuith acate mrss Qupartsshyr Wet ghboc.
of Darocur 1116 fromC ba and 1.6 parts by wei ght of
2- (N-et hyl perfl uorooct ane- sul pham do) et hyl acryl ate.
5 Thétnida ufeundsthppl ithe mmtd\mm ba skeeteidn effectively

aCCEQro‘?r@nEﬁeWc:totétll@:l nt,t.ﬂg E% i a1l} gQ sl g ?ellow Prisma

spiral -wound wre oc or . evel I'ing of
t WSOHORUt eACEHE coaRfng e ur Bdigsieng Gokpyh- Acryl from

Pr eeHiq HEH AR At cusipeedudfe AV aneR ofa1kd Hidh aid nture
under, a nltrogen atnDsphere As a result of the

f oFRILAY SEF&Yat Mmtand APt § 2B tdhce with

lolnventlve 25 Exanple 1, fine cracks appeared in the

tin ongation at break (cracking in
goglggg 1"e E nHﬁel WO 2004/ 056929 - 30 -
PCT/EP2003/011546 Clains 1. Coating conposition for

d | h |
AR Rt oL RS R o sl veion
neFgRtadries i%poryher bYO mgﬂs@m bpeRteeryabrs aylLy tetra-

15 pohﬁmb@eng .@9 ghaﬁ;@r ebycoa@fai%ﬁtn%fAl HetdQdlol 0glcrylate
part ast 0 one sul phur conpound

Coﬁf’a r#/naaggq e@ét wegggp:n R gPBERS ENdL hb§ frem doilby and
991par parky webght wiighkyl of( mephyReeyhateer tBhokbe@rane-

0. %u&%h:la'gnql/do)fe yg.ht Ofyl%tte eaﬂ'xe Wexture 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%.
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15 fluoroal kyl (nmeth)acrylate having 3 to 30 carbon
atons in the alcohol residue and including 6 to 61
fluorine atons, C) from20 to 80% by wei ght of

poh%fgﬁguvggggzg(neth)acrylat% 20 D) fr@g#%é%;ﬁé%’?}l545

10% by wei ght of at |east one |n|t|ator
75% by wei ght of at |east one diluent and F) fromO
t oC48948y wei ght of customary 25 additives. 2.
Cbatlng conposi tion according to Claim1, charac-
terized in that the prepolynmer A) has a viscosity
nutber £82BLRYI SOCLEERSA §iP1t he Femige Profuging ~3dokmable

m/g rrea&wéed: CFBO@HOc%a%t:Ln%;Q:CWJ?th Q@ﬁ%tngeﬁew%ﬁb&' %fffect

accordlﬁg aim1l or 2 characterized 1 n that
al kyl PRYAGi{ates used to prepare the prepolyner
A haveAl t ofBom351catHors @ OBy | metj_h_;mal @fnola pregolymer

resi due. onpEsi tion acc rdl
31 characterlgégggﬁian?yt & Pt epot e éi%ﬂ%¥121ng a
pared using mlwtnrareombrabkpb'(neth)acrylates A2)

contai ning aj1heagt 4090
(neth)nethacry?ate gnd or epﬁgl nEth acry+%?% gfda§ least

at | east 2% by wePBRt SHLPRUKY IcomsIhcr g tabsinhagtngeast

3 to 8 carbon atogsthde1Cgabiupe ee@position according
to one of the Ere ceding clains, characterized in

that the sul Phir TEBRCSMDoMdo8omaditis BY Medeht gof alkyl
t hi ol groups. 6. Gmethmgcepmaa§gtlon accordlng to

G ol m o) Chakges, P ZBE L P e e cgmound.
conposi tion &teordahgyio Ometbfathglapeechdbmggclalnso 30
characterizedajiBohhabtbR8 in the alcohol residue and
including 6 to 61 fluorine atoms,
_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 one
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 IS0 1628-6 in the range from 8 to
15 ml/g measured in CHCl; at 20°C.

3. Coating composition according to Claim 1 or 2,
characterized in that the alkyl (meth)acrylates
used to prepare the prepolymer A) have 1 to 8

carbon atoms in the alcohol residue.

4, Coating composition according to Claim 3,
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coating conposition contains fromO0.5 to 2% by weight
of fluoroal kyl (neth)acrylates in accor- 20 dance with
conmponent B). 8. Coating conposition according to one
of the preceding clains, chaggc[erized in that the

fl uoroal kyl (neth)acrylate i n“dccordance with 25

conpone repye d t ) . R1L
c goc_e%?@ac%@%%d presailed By (RELOTILE A]) & pre-
hydr ogeR2EEIMISA LG 3%%#%%4%& efadk Pyl afdethbacatiesks A2)

R2 I s acfohua&h&ﬁbed ad kKyledadi Cléd% Ofb%hewé o5l s methyl
Fc in an I nte in the range from 3

to 30 &m?ggéwetPﬁFégéﬁqﬁwq QQuﬁﬁ?¥¥(ﬁW%ﬁ bagrghgte and
%acunahgl Slr-;é@@tl Hegey | Nellerr AWeafikem 6(hethiacrylates

ere ¢=2a ng conposition
accordiﬁav%gg ﬁetSf tﬁ@r%ﬁpe838pﬁg cl ai ns,

characterized in that the initiator in accordance

with co ' ; [ 10 Co
co%p03|?P%E§§§c %g%%eggéb?ﬁgﬁg recedlng%glghe pre=
charact@ﬁﬁ2§§|Qiﬁﬂmﬁ tﬁbaréptaﬁhﬁednJatcbhdamﬁhamshlphur
conponefbnEdbuaaMBbhe&Ins( Het ALaghy keh@s £Rayhn %r%u%)% 10
carbon atons, 10 styrenes and/or acrylonitril

Coati ng conposition according to one of the preceding

cl ai ns, cehatagt Qfdmm:dﬂldrhaéc@@f@m@nto FO1 =GNy | S8Barac-
WV absor ber s nd/or bil]zers. ﬁ% )
Scr at chprddf© ornﬁBIe Eﬁ? %é?len?u Qi ngcompound  is
conpri spegtaepptimetod sabsathuegamdoaaseratch- pr oof
coati ng obtainable by a coating conposition according

to one of Clains 1 to 11. 20
7. Coating composition according to one of the

preceding claims, characterized in that the
coating composition contains from 0.5 to 2% by
weight of £fluorocalkyl (meth)acrylates in accor-
dance with component B).

8. Coating composition according to one of the
preceding claims, characterized in that the
fluoroalkyl (meth)acrylate in accordance with

component B) can be represented by the formula (I)

R; O
P
H,C=C—C—0—R, (1,

in which the radical R; is a hydrogen atom or a
methyl radical and the radical R; is a fluorinated
alkyl radical of the formula C,HyF. in which a is
an integer in the range from 3 to 30, b is an
integer in the range from 0 to 4 and [lacunal] is
an integer in the range from 6 to 61 where
c=2a+l-b.
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13. Moul di ng according to Caim 12, characterized in
that the polyneric substrate conprises pol ynet hyl

net hacryl ate, pol ycarbonate, polyvinyl chloride,

pol ystyrene, polyolefins, cyckeolLefin copolyners, 25
pol yesters and/or acrylonitrile/butadiene/styrene

copol ymedssuﬁé Motiodisi idGL Or b d@rdn & At 1208 13f  the
char ac- rg §Ed in that the ul di ng has an i npact. 30
strengtR e TS 177801 ar  CBALACHE TR, 38, that  the
Nbuldingnatt@tdrngnt@qmurdﬁhdaewnshlaompohént D) is a UV
characteriged %P that the polyneric substrate has a
thickness Iin the range from1l mmto 200 nm 35 16.

Moul di ng according to one of Clains 12 to 15,

chag act@sdgedyi Neb %bsa%Qo%PfékﬁhﬁE&EH COEE'nggﬂgl

coat thickness in the range from1l to O m
Moul di rigF e+ ng Heighe ofC@F§?ﬁ§9I22?§-16ln that the

charact@&iizegci Ant %@cdﬂ%ﬂ%&u?ﬁht E@m@@kﬂe@‘ﬂtﬂ% comprises
i ncreas not re than 5% after a scratc
resista§$§9¥%%?r¥ %TilS agand 1% ﬁﬁhld%%g %%%%?%lnﬁtomsl
t o one sfyraessari@/to ddrylohatatieri zed in that the

pol ynmeric substrate has an elasticity nmodulus to | SO
527-2 of at least 10 1500 MPa. 19. Moul di ng accordi ng

t dlone Qﬁatdrmr MECORPPEit8on clarcavtdirizedton oinat td® the

nnuldl in N 8
at | east O%O ﬁggﬁg %ﬁ%%éd{ﬂ éCgc%){-)lr dléﬁatst %_org%%nent
of O aifivs q@:ﬂ%la@s U‘ér@b%@ﬂaﬂ%e@nﬁi OFXhHY skebilizers.

nmoul di ng has a trans- parency to DI N 5033 of at Ieast

7Q0% 20, 21. ul di cor one of ins 12

2 ,ﬁ tt‘%é‘) aqi‘ﬂ‘% cdjrﬁ%tc'tr % e alrﬂ‘ﬁ‘éldlng

bronnnapmmdzd&mmngﬂrpbhgmeniéaeamMétiémep@hyﬂEﬁl05cratch—
proof coating obtainable by a coating composition

according to one of Claims 1 to 11.

13. Moulding according to Claim 12, characterized in
that the polymeric substrate comprises polymethyl
methacrylate, polycarbonate, polyvinyl chloride,
polystyrene, polyoclefins, cycloolefin copolymers,
polyesters and/or acrylonitrile/butadiene/styrene

copolymers.

14. Moulding according to Claim 12 or 13, charac-
terized in that the moulding has an impact
strength to ISO 179/1 of at least 10 kJ/m°.

15. Moulding according to one of Claims 12 to 14,
characterized in that the polymeric substrate has

a thickness in the range from 1 mm to 200 mm.

l6é. Moulding according to one of Claims 12 to 15,
characterized in that the scratchproof coating has

a coat thickness in the range from 1 to 50 pm.
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article at 20Cis at least 50. 25 22. Process for
produci ng scratchproof formable dirt- repellent

nmoul di ngs according to one of Clainms 12 to 21,
characterized in that a coating conposition according
to one of Clains 1 to 11 is applied to a 30 polyneric
substrate and cured.

17.

18.

i9.

20.

21.

22,

Moulding according to one of Claims 12 to 16,
characterized in that the haze of the moulding
increases by not more than 5% after a scratch
resistance test to DIN 52 347.

Moulding according to one of Claims 12 to 17,
characterized in that the peolymeric substrate has
an elasticity modulus to IS0 527-2 of at least
1500 MPa.

Moulding according to one of Claims 12 to 18,
characterized in that the moulding  Thas a
weathering stability ‘to DIN 53 387 of at least
4000 hours.

Moulding according to one of Claims 12 to 19,
characterized in that the moulding has a trans-
parency to DIN 5033 of at least 70%.

Moulding according to one of Claims 12 to 20,
characterized in that the contact angle of alpha-
bromonaphthalene with the surface of the polymeric

article at 20°C is at least 50°.

Process for producing scratchproof formable dirt-
repellent mouldings according to one of Claims 12
to 21, characterized in that a coating composition
according to one of Claims 1 to 11 is applied to a
polymeric substrate and cured.



