-1- Reactive mxture for coating nol ded objects by nmeans of
i njection nolding and coated nol ded object The present
a reactive mxture for coating noul di ngs by neans of
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invention relates to
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moul di ng. Furthernore, the present invention describes a coated noul ding.
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The shaped articles are widely used nowadays for the
production of parts subjected to high stress, such as,
for example, displaceable parts (interior and exterior
of automobiles, coverings of electronic devices, such
as mobile phone, computer, organizer, MP3 player or
television coverings), opaque coloured add-on parts
(e.g. 1in the automotive induétry: exterior mirrorsg,
pillar claddings, mirror triangles) or opaque coloured
commodity articles. Owing to the high stress, the
surface of the Shaped articles thus used tends to form
scratches, which are often visﬁally unacceptable.
Mouldings which were produced by injection moulding are
particularly scratch-sensitive in this respect.
Furthermore, from economic points of view, the colour
of the mouldings produced can be varied only with very
great difficulty, in order thus to permit simple colour
matching of the add-on part with the respective

automobile, for example during production.

For improving the scratch resistance and for colour
matching, the mouldings described above can be provided
with finish coats. However, the classical application

of reactive finishes is relatively complicated and



For this reason, processes by nmeans of which a scratch-resistant |ayer can
be applied to the nmoul dings relatively economcally by neans of injection
nmoul di ng processes have al ready been devel oped. For exanple, the
publications JP 11300776 and JP 2005074896 descri be injection noul di ng
‘processes in which a nmoul ding having a scratch-resistant |ayer is obtained.
The publication JP 11300776 (Dai ni ppon-Toryo, 1998) descri bes a two-stage
RI M process. First, a noulding is obtained by netathesis Rl M of
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describes a two-stage RIM process. First, a moulding is
obtained by metathesis RIM of dicyclopentadiene. After
the curing, the movable part of the RIM mould is
retracted so that a defined gap forms between moulding
and mould. A coating material which consists of
acrylate-functionalized urethane oligomers, styrene,
diacrylate crosslinking agents and optionally fillers
and pigments (TiO;, talc) and is cured by a free radical
method at 95°C for 2 min is injected into this gap in a

second RIM process.

The document JP 2005074896 (Toyota Motor Corp.;
Dainippon Toryo Co.) likewise describes an RIM process.
In a first conventional injection moulding step, a
plastic, in particular polycarbonate (PC), is processed
to give a sheet-like shaped article. The mould then
opens to form a small gap and, within a few seconds, a
reactive solution of acrylate-functionalized urethane
oligomers, acrylate crosslinking agents, inhibitors and
an organic peroxide initiator is injected and cured. At
95°C, the curing is complete after a few seconds and
the composite body is removed from the mould after 90
s. It has good scratch resistance, adhesion of the
composite, thermal shock resistance and resistance to
warm water cycling. The presence of a urethane oligomer

which is composed of isophorone diisocyanate or



bi s(i socyanocycl ohexyl ) met hanebui | di ngbl ocksis essential in all clains. The
-moul di ngs descri bed above al ready have good consum ng so that the
overall process is expensive. In addition, the stability of the noul di ngs
to weathering is in need of inprovenent. Premature polymnerization of the
reactive mxture in the injection noul ding apparatus presents a further
probl em of the injection noul ding process -described in publications JP
11300776 and JP 2005074896, so that short cycle tines are scarcely

achi evabl e by {estoRyanseseondly MR ARAdUCt haiialf, Vi eyl fhed he i or art,
it was the object of the present ‘invention to provide a reactive mxture

for coating notitHig& by ngEhsSGHMe -r eaction injection moul di ng, which
m xture |l eads to a coating having particularly high scratch resistance and
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thereby with cycle tines as sﬁort as p055|bPe nd, as a whol e, With little
energy consu gming so that the overall process is expensive. In

addition, the stability of the mouldings to weathering

is in need of improvement. Premature polymerization of

the reactive mixture in the injection wmoulding

apparatus presents a further problem of the injection

moulding process described in publications JP 11300776

and JP 2005074896, so that short c¢ycle times are

scarcely achievable by these prdcesses in mass

production.

In view of the prior art, it was the object of the
present invention to provide a reactive mixture for
coating mouldings by means of a reaction injection
moulding, which mixture leads to a coating having
particularly high scratch resistance and high adhesive

strength on a moulding.

A further object of the invention was to provide a
reactive mixture which can be completely cured

particularly easily and in a short time.

In addition, it was an object of the present invention
to provide processes for the .production of coated
mouldings which can be carried out easily and
economically.~The moulding should be obtained thereby
with cycle times as short as possible and, as a whole,

with little energy consumption.

The provision of  mouldings having outstanding
mechanical properties was furthermore an object of the

present invention. In particular, the mouldings should



The provision of noul di ngs havi ng out standi ng nmechani cal properties was
furthernore an object of the present invention. In particular, the
nmoul di ngs should -4 show a high scratch resistance and great hardness.
Mor eover, the coated noul di ngs shoul d have hi gh resistance to weathering
and to chem cals. These objects and further objects which are not
explicitly nentioned but can be derived4or- deduced directly fromthe

rel ati onshi ps di scussed here at the outset are achieved by a reactive
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The present invention accordingly relates to a reactive
mixture for coating mouldings by means of reaction
injection moulding, comprising at least 40% by weight
Qf {(meth)acrylates having at least two double bonds,
which is characterized in that the reactive mixture
comprises at least one photoinitiator and -at least one

thermal initiator.

It is possible thereby in an unforeseeable manner to
provide a coated moulding which has outstanding scratch
resistance and can be obtained very economically.
Surprisingly, the coating shows a very high adhesive
strength in the moulding. In addition, the coatings
obtained with the reactive mixture according to the
invention show high stability to weathering.
Furthermore, the coated mouldings have good mechanical
properties and may exhibit both particularly great

hardness and good impact strength.

Furthermore, the vreactive mixture according to the
invention permits the production of a coating resistant

to chemicals and to heat on a moulding.



Moreover, the reactive m xture may have additives in order to adapt the
desired properties to specific requirenents. Thus, colour nmatching of the
noul ding nay be effected in a sinple manner. Furthernore, the process
according to the invention can be carried out easily and economcally, it
bei ng possible to obtain the noulding with surprisingly short cycle tines
and, as a whole, with little energy conssinption. The reactive m xture
according to the invention has at |east 40% by weight, preferably at | east
60% by wei ght \andRait | CUlar Ly pEefer abkyual he3stn 0% by weight 1 of
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triethylene glycol di(neth)acrylate, tetra-and pol yethyl ene glycol
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in particular (meth)acrylates having two double bonds
such as, for example, (meth)acrylates which are derived
from unsaturated alcohols, such as, for example,
2-propynyl (meth)acrylate, allyl (meth)acrylate or
vinyl (meth)acrylate, and (meth)acrylates which are
derived from diols or higher hydric alcohols, such as,

- for example, glycol di(meth)acrylates, such as ethylene
glycol di(meth)acrylate, diethylene glycol di(meth)-
acrylate, triethylene glycol di(meth)acrylate, tetra-
and polyethylene glycol di(meth)acrylate, 1,3-butane-
diol (meth)acrylate, 1,4-butanediol (meth)acrylate,

| 1, 6-hexanediol di(meth)acrylate, glyceryl di(meth)-
acrylate and diurethane dimethacrylate; (meth)acrylates
having three or more double bonds, such as, for

example, glyceryl tri(meth)acrylate, trimethylolpropane



Reactive m xtures which conprise not nore than 901 by weight, particularly
preferably not nore than 75% by wei ght, especially preferably not nore than
50% by wei ght and very particularly preferably not nore than 7% by wei ght
of nonomers having two or |ess double bonds are furthernore of particular
interest. According to a particular enbodi nent, the reactive m xture
preferably conprise 1, 6-hexanedi ol diaergl-ate, trinmethyl ol propane
triacrylate and/or pentaerythrityl tetraacrylate. In particular, reactive
m Xtures whi Ch COMYHSG 50 BRENY!alary %Q?‘EﬁrEE%fcrtyétallaE(m@@H ) RepLAgTythrityl
tetraacrylate are of particular interest, ein ossi bl e for the weight
rati o of trlné?ﬁ§l 3§Q5S§ﬁ¥tPFF5¥}yQ%HH?(FGtBéﬁFEEE%Q?HW tyl tetraacrylate to
be preferably in the range of 10:1 to 1:10, preferably in the range of 5:1
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_preferably i n RSMEaPERYéabe-5:1 to 1:5, particularly preferably in the range
of 3:1to 1:3 and very partlcularly preferably in the range of 2:1 to 1:2.
Reacti vem xtunesywlisch r abl I tyl .tetr ryl ate and
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m xtures whi cRtcotprfse 1;§’ént Qﬁrwehlrﬁll'ttyl Péﬁh%}éﬂra}ﬂlé/t epﬁﬁﬁlﬁﬁ*bly at
trimet hyl ol pr Qaa@.e bekabyyhel ghsurgpedinghy phevepasly cal ardagthisgl scratch
resi stance whigh i a L.cul ar th the ortion of ;..
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reactive 7% by weight of monomers having two or less double

bonds are furthermore of particular interest.

According to a particular embodiment, the reactive
mixture preferably comprise 1,6-hexanediol diacrylate,
trimethylolpropane triacrylate and/or pentaerythrityl
tetraacrylate. In particular, reactive mixtures which
comprise trimethylolpropane triacrylate and penta-
erythrityl tetraacrylate are of particular interest, it
being possible for the weight. ratio of trimethylol-
propane triacrylate to pentaerythrityl tetraacrylate to
be preferably in the range of 10:1 to 1:10, preferably
in the range of 5:1 to 1:5, particularly preferably in
.the range of 3:1 to 1:3 and very particularly
preferably in the range of 2:1 to 1:2.



- 8 - mxture can accordingly have at least 1 nol of double bond per 120 g
-of reactive mxture, particularly preferably at |least 1 nol of double bond
per 105 g of reactive m xture. The scratch resistance can be increased
thereby, in particular by using (nmeth)acrylates having three or nore double
bonds. The reactive mxture can be used in particular in reactive injection
-nmoul di ng processes. Accordingly, the mxture has a viscosity which permts
such use. Preferably, the dynam ¢ viscosity of the reactive mxture is in

t he range of ]ACtC%Q.]gggg s at %‘?ﬁ;th rtldggl %ﬂé Yo r ef Hagbl Y.dL4he range of

5 to SO nPa' s e|n p055| eto rmn’et ednamc V|5005|ty
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subj ected to f ical_p rrerlztlon Ther |n|t prs which form
free radical spb %t %Zgac |on%(%1¥i heat> ah ﬁo%m ni |a f:L)rrn% ]‘rPrOﬁ)atl ate free

radi cal pol ynérrlil&ffb’éﬁt%ntpr rla@ré?K@meWQh @wyrl@ﬁﬁgmaf@rﬂéws tean be
used here. Sumprishnghy, m{g@ Coit an_oagjv&la;t a;gelso capr@gemyevgd Byeusi ng

reactive mxtures whi hc ris tht initia
phot o-i ni ti at oFs? Thetge a \r/qa%nt :g |R%Fuﬁ%u| lﬁ'ar?]f%% ﬁOlé’hoJr? &&le tines

in the productrieageoptt hel cbat &b némﬂ diavys papaicihtalr by |grdfieghbdtvabinl ity to

weat heri ng, semhat QBn@§S¢§t§.I’ILCQ-_OaI’1d cadhesi ve strength of the coating.
Suitable thermal initiators are, inter alia, azo conpounds, peroxy

conpounds, persul phate conpounds or azoam dines.Nonlimting exanples are
di benzoyl Reactive mixtures which preferably comprise

pentéerythrityl tetraacrylate and 1,6-hexanediol
diacrylate are furthermore of particular interest.
Expediently, the weight 1ratio of pentaerythrityl
tetraacrylate to 1,6-hexanediol diacrylate may be in
the range of 10:1 to 1:10, preferably in the range of
5:1 to 1:5, particularly preferably in the range of 3:1
to 1:3 and very particularly preferably in the range of
2:1 to 1:2.

Reactive mixtures which comprise pentaerythrityl
tetraacrylate and/or trimethylolpropane triacrylate
surprisingly show particularly high scratch resistance
which increases in particular with the proportion of
pentaerythrityl tetraacrylate. Reactive mixtures which
comprise 1,6-hexanediol diacrylate and/or trimethylol-
propane triacrylate show particularly high UV stability
which can be determined in particular by the xenon arc
test. Thus, mixtures having a high proportion of 1,6-
hexanediol diacrylate retain high scratch resistance
according to the abrasive disc test even after xenon

arc exposure.

The scratch resistance of the coating 1s dependent,
inter alia, on the number of polymerizable double
bonds, based. on the weight of the mixture. The higher
this proportion, the higher is the scratch resistance

which the coating can achieve. Preferably, the reactive



per oxi de, di cunene peroxide, cunene hydroperoxide, diisopropyl
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2, 5-bi s(2-ethy yI 2 di met hyl hexane, rt-buty
peroxy2 ethylﬁéfgﬁégge ert - %utyﬁhperoxy SIFFJS%Fﬁy?hexgﬁoa%E

tert-butyl periggyessbdt yr atleeraiart - buiyl pé@%ﬁ@kﬂyéﬁéte Y cumpis iper oxi de,

1, 1- bi s(tert - bdaHhpaeexyl eysliohaxanenrée lobi wd e rdoudiiey bpgaoxy) - 3, 3, 5-
trimet hyl cycl ohexane, cunyl hydroperoxide, tert -butyl hydroperoxide,

bi s(4-tert-butyl cycl ohexyl) peroxydicarbonate, and the free radical forners
obt ai nabl e fr dheDuPeattivRlemikhvraammar DPgzouse¢dr igxanpreicysro VW50 and

Ovazo W6. Expec@ae:mtlw,lm@cmﬁ@tm&gdnn@ Wx@c%yeﬁonﬂﬁé@@ﬂ}g@é{o Ryenei ght to

3% by wei ght, ferabg% 1@6 Qt t %35@6Q¥ mq*ght artlcularly
preferably O. Vi G t 8 §C%§ wei gt Gt t i §i'Fat F "based on
the wei ght ofFﬂﬁéeréhérlvetMﬁxtdunﬁmltheVpsebentEd @ﬁuﬂﬁh&nthQQMmyelnclude

inter alia, apadicai-Boxyacst opheneneqtDRAP, 1UQb0mdB)r@pa s Napubylolenzoi n

th car 2-dj met.h 2- ph h
e o TLLINek 1) HED, 206 88 G el hony i PRENY] e gPhgnote
bis(2,4,6- tr|ﬁ@tH#Vﬁbnzgy1PElpHemw$ﬂm@§plﬂ6>oﬁed@rm¥mﬁrgaeuﬁbn8£gp and

1-[4-(2- hydr exwebhoxy) fhesilg? tBY 8E8X Y Ze Rhenlpr opalaipes® (O I rgacure
2959), which in each case are connerC|aIIy avai l abl e from G ba Gei gy Corp.

- 10 -

For curing, the reactive mixture comprises at least one
initiator by means of which ‘the monomers can be
subjected to free radical polymerization. Thermal
initiators which form free radicals by the action of
heat or photoinitiators which initiate free radical
polymerization on irradiation with electromagnetic
waves can be used here. Surprisingly, particular
advantages can be achieved by using reactive mixtures
which comprise both thermal initiators and photo-
initiators. These advantages include in particular
short cycle times in the production of the coated
mouldings, particularly high stability to weathering,
gscratch resistance and adhesive strength o©f the

coating.

Suitable thermal initiators are, inter alia, azo
compounds, peroxy compounds, persulphate compounds or
azoamidines. Nonlimiting  examples are dibenzoyl
peroxide, dicumene peroxide, cumene hydroperoxide,
diisopropyl peroxydicarbonate, bis(4-tert-butylcyclo-
hexyl) peroxydicarbonate, dipotassium persulphate,

“ammonium peroxydisulphate, 2,2'-azobis(2-methylpropio-



wei ght to 10% by weight, particularly preferably 0.3% by weight to 5% by
wei ght and very particularly preferably 0.7% by weight to 2. 3% by wei ght of
photoinitiator, based on the weight of the reactive m xture. According to a
preferred nodification, the weight ratio of photoinitiator to thermnal
initiator may be in the range of 20:1 to 1:5, preferably in the range 15:1
to 1.1 and particularly preferably in the _range 10:1 to 2:1. In addition
to the abovenentioned constituents, the reactive mxture may conprise a
| ubricant. Surprisingly, .S mekes, i i.hl i t _
denoul dabi I i tfﬂgf&?ﬁg céé?ggﬁfmu d?ngém%qh%gdgogggggéﬁgéﬁ% adhesi Ve
strength to crahlicgafeyal heszrieatstldi ngipenzybr i 6grt¥atiws exdiffte sel ect ed
Lr omt hle gr OU%tﬂi@méiolét i]EQ?&{e L :’p@rbﬂh&éi | W,éﬂ.n%&,gbtiﬁey&abhléﬁéﬁﬂ:aflﬁid-y aci gs
aving |l ess than , prefera 0 carbon ato r saturate
fatty al cohol snlﬁéf\g/‘zlgﬁg Imeegcshytlhaﬁyl@éqg, tkﬁrtgﬁlgr a%?nilo%l‘%’t ggﬁ}éfaar‘%otno%aet ons may
be present aspguvkifari éslagmnl |pgrapcet i dideshnapt Re¥e<idfan IS5, e.g.
0.05 to 0.2, %I@ylwebgbtz-@@&ﬁeﬂx@&ﬁolaeev\ei gbtoné tpersentd,| vendmxiiure, are
preferably pr esegt gor Sxanpl e, steardi c acid 1 ae!xrg toin% aci droaxnlqliej ndustri al
m xtures of st&RPPEYAnd "FaCATti PEFE Gre st TabI e PR addf TiGh, <
pol ysi | oxanes dibechont e rREcrodigteed, tepehoukyl f merexahphecate, tert-
13/ 6/ aw2- hexyhaekyi oyl sid: %3N c3k-8pexeeth&tte, i t bebng-posel Lw@tio obt ain

this conpound, for exanple nger .tﬁ tradename RC 72 rom (ol dschm dt
Grbrs Polys ! | BRAABSY AR Ls e GLBaE Y RS EE anda eSS bl s,
proportions oR-pbhyhbexandwie. 109 bytveight , pexbavabl §. bftriotetdorle t han 1%
by wei ght andnugbdoResti cubatlyupyef epabbyy pfomaty e t han Q. Ry wei ght
are expedi ent. For exanpl e, nhexadecanol naocta eﬁgﬁol andc_lbr\lﬂ:uat_rl al

m xtures of nPREREERCETUIS and B laddEaT81Gr e Fult Ref More Blitlabl e. A
particul arly peebeylegclalmdac@nt or hwoidld sr(@leessbutpéperdxy)stledr - al cohol .

Furthernore, t he; hear]] MR 1BRMNE , MYy My&B-opebel @8R! Y @ddi thwes, such as
colorants, pignments,” for. exanple netal

i igments, UV stabilizers, fillers
or nanonat eri 4¥STOPFEPES cul aPlFff)"B%’ﬁto%ﬁ'Ettygﬂygé.Oh?ﬁﬁlgr opd¥ti8H of these
additives is dependemten thé ititeenfteek ugedandl néiprirkasefadrteiyabiict hi n wi de
ranges. This pLOROKEIML Urfaedd@hbi ¥8he aDTaRE ESEDE el IRN &fRIRDNY be 0 to
30% by weight, particularly preferably 0.1 to 5% by weight. The reactive
m xture provi 88d BY2ERe"present invention can be used in particular for
coating noul di ngs by neans of reaction injection noulding. Accordingly, the

present | nvenglghq a0 f el s R hLaCReRearL dat NEohallicld @1 50k coal ed

moul di ngs. | nj et ding processes have |org been known and are w dely
used. |n genel8L9DE hEONBG divhg PRl i aP*¢EeT et @d Y nPb ¥R1PHF et on noul d
and cool ed tozgs¥e @ madlightg.ankthe papul dubgrihuprelfeanhed cars¥ héy be

provi ded with_a. ting, Jzor , teh d; j t bt.ai ned can

be finally cog?legggn%‘p?le'n%"vebaﬁﬁaeo t%hg%rr_gﬁ?gaglfnlg{éie%ooﬁd, %%%ﬁ%s%)?leam

separ at e i nj eeh¢ ofeHB diftnghet Epactbre %P this preformis then placed

in or transferred to another nould having a created cavity and the reactive

mixture is i npected [nio.d eyl andoLhus.d Nlect adant 8,4k prglorm This
process is known &s the insert of transfer process. For the $ubdequently
achi evabl e adfiestierydcetiophgarnecul (RERY  ad¥RIrageSisEHi-f + t hé-prérdrnmed

shaped arti cl gehsoiH ehgptred®Trigancl-14, AKzO) and 2,2-dimethoxy-2-
phenylacetophenone (®Igacure 651) and 1-benzoylcyclo-

hexanol (®Irgacure 184), bis(2,4,6-trimethylbenzoyl) -
phenylphospine oxide (®Irgacure 819) and 1-[4-(2-
hydroxyethoxy) phenyl] -2-hydroxy-2-phenylpropan-1-one

(®Irgacure 2959), which in each case are commercially

available from Ciba Geigy Corp.

The proportion of photoinitiator is not critical per

se. Preferably, the reactive mixture has 0.01% by



- 12 - injection nmould, a space form ng between that surface of the

nmoul ding which is to be coated and the inner surface of the injection
nmoul d. The resulting space can be filled with a reactive m xture by

i njection moulding. The reactive m xture can preferably first be thermally
cured and, after the thermal curing, cured by irradiation. By nmeans of this
procedure, it is possible to obtain in particular coated noul di ngs havi ng
hi gh scratch resi stance, the coating having particularly good adhesive

strength. Moreveh e F&%fti&ﬂ'@y'kée%&!t eYEL et CaP. Al S Re @chy eved.
Pl ants which permt such a procedure arge described, inter ali'a, 1n the

documents JP f@goﬂ??ShEndt9P 990507 4855 H¥s c Bk d VEBSY e PARbHF A Hgl ¥rat er i al s
for the produgtemaraﬁlyheonmaldbpg voidet coad ed2are kKopwwesrhtse,of hese

moul di ng mat e:?p%'télﬁi’@i?{& thesmp a%th%élr?kauggl?SS&Q er@&ét%’f{?é S as an

obl i gatory cofrponent erred pol ynmers 1| for exa
pol y(net h) acr PRFEEES - i n partlcular pol ymet hyl net hacryl ate (PMWM
pon(neth)acryIanldes pol yacrylonitriles, polystyrenes, polyethers,

pol yester s, _pal.yeasbohates, and. paly vls;chl.arides. Pol y(Imth) agryl ates and

pol y(nmet h)acryli es”are preferre ere hese pbl ymers can be used
i ndi vidual Iy 8f é§KWP%P&FéatFErﬁﬁeﬁﬁﬂﬁ?a%rﬂﬁﬂiﬁﬁﬂ%ﬁmW%Ynﬁ9 dPsd-fse present

in the fornmokaﬁgpobynem51 Ebehagre¢n§ﬂm&&ﬂ?rinamnelmm@& als:a, to
styrene- acrylgnhtrl &gy ﬁ@ggy%P gjg éﬁ%drggﬁ8|¥%?ﬁstﬁpd
S, u ol ynet hyl

pol yret hyl nethacr e copo ynme n par I"ar
nmet hacryl at e- Boﬂy(neth)acryllnlde copolyners Particularly preferred
nmoul ding materials have at |east 15?,s' by weight, preferably at |east 50%

by wei ght andIn addition to the abovementioned constituents, the
reactive mixture may comprise a lubricant.
Surprisingly, this makes it possible to improve the
demouldability of the coated moulding without reducing
the adhesive strength to critical values. Accordingly,
lubricants, for example selected from the group
consisting of the polysiloxanes, the saturated fatty
acids having less than Cyo, preferably Cis to Cys, carbon
atoms or the saturated fatty alcohols having less than
Cao, preferably Cis to Cip carbon atoms may be present as
auxiliaries. Small proportions of not more than 0.25,
e.g. 0.05 to 0.2, % by weight, based on the weight of
the reactive mixture, are preferably present. For
example, stearic acid, palmitic acid and industrial
mixtures of stearic and palmitic acid are suitable. In
addition, polysiloxanes which are acrylated, such as,
for example, 13/6/aw2-hexylacryloylsiloxane are
expedient, it being possible to obtain this compound,
for example, under the tradename RC 725 from
Goldschmidt GmbH. Polysiloxanes can also be used in
large amounts. For example, proportions of not wmore
than 10% by weight, preferably of not more than 1% by
weight and very particularly preferably of not more
than 0.5% by weight are expedient. For example, n-
hexadecanol, n-octadecanol and industrial mixtures of

n-hexadecanol and n-octadecanol are furthermore



particularly preferably at |east 8096 by weight of - 13 -

:pol ynet hyl nmet hacryl at e, pol ynet hyl net hacryl i m de and/ or pol ynet hyl

nmet hacryl ate copol yners, based on the total weight of the noul ding
material. The noulding materials of the present invention can preferably
contain poly(neth)acrylates. The expression (neth)acryl ates conprises

nmet hacryl ates and acryl ates and m xturegiof the two. Poly(neth)acryl ates
are polyners which are obtainable by polynerization of a nonomer m xture

whi ch has at |ea % ' t5 1 Rast; 8Q% b i , of
(et h) acryl at es?,al aéoggd % ?%%Q?Aée?lgaﬁ{l%%]ta%eé,rn%ﬁoner s’ Qle{seé/rrr\tl)\ﬁ%lgrrgés are
wi del y known &ifofgSehesenskis| @eed vt fdcaieland are conmercial ly avail abl e.

They include, inter alia, (meth)acrylic acid and (neth)acrylate which are
derived from saturated al cohgl s, such.as _nethyl. (meth ryl et hyl
(neth)- acryl zfﬁlé”%hﬁﬁfglﬁi?re' ( rre’?ﬁ acrry‘ﬁaéjtté,%’ebut‘i‘/?’“i‘grrreet h) é“%?’yl a?éé‘g l|c31efth yl

(et h) acr yl at Eustiepgry( mstidirdeeyl atseichp-ag hgehesant L mep 1geaitiA at €9T hept yl

( Im%'t E) ?cr yl at %xaﬁ@sa%h)met&qm:cat;eisg{mm{t@h ar\ﬁ) Qﬂli)nim&efﬂsqmﬂms.@trlé{ aded

al cohol s, such _as or.exanpl e, ol eyl, t ylate, 2-pr ny
(neth)acrylaté?namﬁ§ﬁrf%éfh)dg}yﬁggéfc&g%§l ?ﬁ%tﬁ?ﬁ%&?ﬁggg?gétc;Tgﬁﬁdes and
nitriles of (macWpaEiphi coficithessuclrdddétives 1is dependent on the

N-( 3- di met hyl amtRepeapYlsk( i e Yiddiddre be within wide ranges.

N—(dlethylphoagﬁgno%%pet@)acg%lan19e, dit c

1- et hacr yl oy ["&RCdo- DY E™- propandfoehi 3 ki S mii 88yl at'®y such as

3-vi nyl cycl ohexyltemabhyackyl atde, boy ny3 et hy- weight, particularly
preferably 0.1 to 5% by weight.

The reactive mixture provided by the present invention
can be used in particular for coating mouldings by
means of reaction injection moulding. Accordingly, the
present invention also relates to processes for the

production of coated mcouldings.

Injection moulding processes have long been known and
are widely used. In general, the moulding material is
injected into an injection mould and cooled to give a
moulding. The moulding thus obtained can then be

provided with a coating.

For example, the shaped article thus obtained can be
finally cooled and removed from the mould. In a second,
downstream separate injection méulding step, for
example, this preform is then placed in or transferred
to another mould having a created cavity and the
reactive mixture is injected into the mould and thus
injected onto the preform. This process is known as the
insert or transfer process. For the subsequently
achievable adhesion, it is particularly advantageous if

the preformed shaped article is preheated.

According to a preferred embodiment, the coating is

advantageously effected in particular by changing the



acryl ate;

hydr oxyal kyl (rneth)acrylates, such as 3-hydroxypropyl

(meth)acryl ate, 3, 4-di hydroxybutyl (neth)acrylate, 2-hydroxyethyl
(meth)acryl ate, 2-hydroxypropyl (meth)- acrylate; - 14 -

gl ycol di (et h) acryl at es, such asl, 4- but anedi ol (neth)acryl ate,
(meth)acrylates of ethyl alcohols, such as tetrahydrofurfuryl
(meth)acryl ate, vinyloxyethoxyethyl (peif)acrylate; and

injection mould, a space forming between that surface
of the moulding which is to be coated and the inner
surface of the injection mould. The resulting space can
be filled with a reactive wmixture by 1injection
moulding. The reactive mixture can preferably first be
thermally cured and, after the thermal curing, cured by

irradiation.

By means of this procedure, it is possible to obtain in
particular coated mouldings having high  scratch
resistance, the coating having particularly good
adhesive strength. Moreover, particularly short cycle

times can also be achieved.

Plants which permit such a procedure are described,
inter alia, in the documents JP 11300776 and
JP 2005074896 described above.

Moulding materials for the production of the moulding
to be coated are known per se, these moulding materials
containing thermoplastically processable polymers as an
obligatory component. The preferred polymers include,
for example, poly(meth)acrylates, in particular
polymethyl methacrylate (PMMA), poly(meth)acrylamides,
polyacrylonitriles, polystyrenes, polyethers,
polyesters, polycarbonates and polyvinyl chlorides.
Poly (meth)acrylates and poly (meth)acrylimides are
preferred here. These polymers can be used individually
or as mixture. Furthermore, these polymers may also be
present in the form of copolymers. Preferred copolymers
are, inter alia, styrene-acrylonitrile copolymers,
styrene-maleic acid copolymers and polymethyl
methacrylate copolymers, in particular polymethyl
methacrylate-poly (meth)acrylimide copolymers.

Particularly preferred moulding materials have at least
15% by weight, preferably at least 50% by weight and
particularly preferably at least 80% by weight of



pol yfunctional (neth)acrylates, such as trinethyl oyl propane
tri(meth)acrylate. In addition to the (nmeth)acryl ates descri bed above,
further unsaturated nononmers which are copol ynerizable with the

abovenenti oned nethacryl ates can al so be used for the preparation of the
pol y(met h)acryl ates. In general, these conpounds are used in an anount of O
to 40% by weight, preferably 0 to 20%.bywei ght, based on the wei ght of the
nononers, it being possible to use the conononers individually or as a

m xture. These_j i nt i 1-al kenes, S exe hept ene;
br anched alken]%sﬂ}(}m bs, ﬁbfﬁbngp &5 vi nyP YT %%B%me%hacryfamléé

3, 3-di et hyl -|aW®@@lmq‘@wﬂymeFaa¢§bmW|@p@lmeﬁet hbsed pentiee; vi nyl
esters, such asowinyeiaget arernstysenasubstietubed styreneshaving an al ky
substituent in the side chain, such as, for exanple, a-nethylstyrene and
a-et hyl styrene, substituted styrenes having an al kyl substituent on the
ring, such as Tiaympeplldéng aedepimdshylfst yrenerelkahbgemaeadisnyreames such

as, for exanplgrer@mngoli Qf&ﬁ:ta}iherﬁﬁ,y(%'e%HbQ&P?ié/ff@dqesThéré Admstay enes and
tetrabronnstyr qgﬂ het %C¥C|IC V|n¥ ﬁ such %n V|Q%F%yr|d|ne
3- V|nylpyr|d|n 39 BEvi gy Fi ﬁl c&? F19- Ay R piA e
2,3-dinethy1-5&mdrﬂMn$wmﬁélné th@ndpyrlnldlne, vi nyl pi peri di ne,

9-vi nyl carbazol e, 3-vinyl carbazol e, 4-vinylcarbazole, 1-vinylim dazole,

2-meth |-|-VI i in I rrolldone -V n rrolldo
| N-V|nyypyrrol|cﬁ%§pmé§%8Fﬁ§Vg§ ?%y néx’N@$FﬁyW%&6ho tainable
N- vi nyl but yr oltact aelynénidaixignanef @i mydrfamean, mast et hvmm'enbas at

vinyl thi ol ane 1éasrwle—o° bylaelgiabl agloéﬁ%amgr hydnagepaged m} Niakldii azol es,

vi nyl oxazol es d h ena vi ny| oxazol es
y %D IX ﬁ; crylates, ase the weight of the

monomers. These monomers are widely known among those
skilled in the art and are commercially available. They
include, inter alia, {(meth)acrylic acid and
(meth)acrylate which are derived from saturated
alcohols, such as methyl (meth)acrylate, ethyl (meth)-
acrylate, propyl (meth)acrylate, butyl (meth)acrylate,
pentyl (meth)acrylate, hexyl (meth)acrylate, 2-ethyl-
hexyl (meth)acrylate, heptyl (meth)acrylate; (meth)-
acrylates which are derived from unsaturated alcohols,
such as, for example, oleyl (meth)acrylate, 2-propynyl
(meth)acrylate, allyl (meth)acrylate, vinyl
{(meth)acrylate, etc; .

amides and nitriles of (meth)acrylic acid, such as

N- (3-dimethylaminopropyl) (meth)acrylamide,

N- (diethylphosphono) (meth)acrylamide,

l-methacryloylamido-2-methyl-2-propanol; cycloalkyl
(meth)acrylates, such as

3-vinylcyclohexyl (meth)acrylate, bornyl {meth) -
acrylate; T

hydroxyalkyl (meth)acrylates, such as

3-hydroxypropyl (meth)acrylate,

3,4-dihydroxybutyl (meth)acrylate,

2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl (meth)-

acrylate;



vinyl and isoprenyl ether; maleic acid derivatives, such as, for exanple,
.mal ei ¢ anhydri de, nethyl nmal eic anhydride, naleimde, nethylnmleimde; and

.di enes, such as, for exanple, divinylbenzene. Preferred

pol y(net h)acryl at esare obt ai nabl eby pol yneri zation of m xtures weight, in

particular at particularly preferably at which have at

| east 20% by | east

60% by wei ght and | east 80% by wei ght, based I n each case on the total
wei ght of the nononmers to be polynerized of nethyl nethacrylate. In the

context of the Rresent 4 |nr\n/e >|aocnI, @gge polyners are iei e&[éeaql dqLOa_Ls

pol yret hyl neﬁhé%rylat Feferred moul di ing materials’

di fferent poly@ﬁﬁﬂﬁﬁaévyﬁéﬁes mhlch differ, for exanple

wei ght or in thedtHRerBlae88nesiddmN. alcohols, such as

contain
|n t he nol ecul ar

tetrahydrofurfuryl (meth)acrylate, vinyloxyethoxyethyl

(meth)acrylate; and
polyfunctional (meth)acrylates, such as
trimethyloylpropane tri(meth)acrylate.

In addition to the (meth)acrylates described above,

further unsaturated monomers which are copolymerizable
with the abovementioned methacrylates can also be used
for the preparation of the poly(meth)acrylates. In
general, these compounds are used in an amount of 0 to
40% by weight, preferably 0 to 20% by weight, based on
the weight of the monomers, it being possible to use

the comonomers individually or as a mixture.

These include, inter alia, l-alkenes, such as l-hexene,

1l-heptene; branched alkenes, such as,

for example,

vinylcyclohexane, 3,3-dimethyl-1-propene, 3-methyl-1-
diisobutylene, 4-methyl-1l-pentene;

vinyl esters, such as vinyl acetate;

styrene, substituted styrenes having an alkyl
substituent in the side chain, such as, for example,
a-methylstyrene and o-ethylstyrene, substituted
styrenes having an alkyl substituent on the ring, such
as vinyltoluene and p-methylstyrene, halogenated
styrenes such as, for example, wmonochlorostyrenes,
dichlorostyrenes, tribromostyrenes and

tetrabromostyrenes;

heterocyclic vinyl compounds, such as 2-vinylpyridine,

3-vinylpyridine, 2-methyl-5-vinylpyridine,

3-ethyl-4-

vinylpyridine, 2,3-dimethyl-5-vinylpyridine, vinyl-
pyrimidine, vinylpiperidine, 9-vinylcarbazole, 3-vinyl-

carbazole, 4-vinylcarbazole, l-vinylimidazole,

2-methyl-1-vinylimidazole, N-vinylpyrrolidone, 2-vinyl-

pyrrolidone, N-vinylpyrrolidine, 3-vinylpyrrolidine,

N-vinylcaprolactam, N-vinylbutyrolactam,

vinyloxolane,

vinylfuran, vinylthiophene, vinylthiolane, vinyl-



The preparation of the (neth)acrylate hono- and/or copol yners fromthe
nononer s descri bed above by the various free radical polynerization
processes i s known per se. Thus, the polynmers can be prepared by nass,

sol ution, suspension or enulsion polynerization. The mass polynerization is
descri bed by way of exanple in Houben-Wyl, volunme E20, part 2 (1987), page
1145 et seq. Information regarding the selution polynerizationis also to
be found there on page 1156 et seq. Explanations of the suspension

pol yneri zati on.eGhilegue € alw-dRnBechourdthers; ononage 1149, £ seq.,

whil e the enul sion _polynerjzation i's al so el aborated on and expl ai ned

there on page FP5PIES §8q. YUt H&tAhs e V1 pY éPERFRtFTbUl di ng material s may

conpri se pol y(netil) acdy i sopdesy PatEret h) acryl i m deshave repeating units

whi ch can be %%ﬂkﬁ%egkﬁ% Qkﬂd%%t&@%@?'%uch-géf for example, maleic
anhydride, methylmaleic anhydride, maleimide,
methylmaleimide; and

dienes, such as, for example, divinylbenzene.

Preferred poly (meth)acrylates = are obtainable by
polymerization of mixtures which have at least 20% by
weight, in particular at least 60% by weight and
particularly preferably at least 80% by weight, based
in each case on the total weight of the monomers to be
polymerized, of methyl methacrylate. In the context of
the present invention, these polymers are referred to
as polymethyl methacrylates. Preferred moulding
materials may contain different poly(meth)acrylates
which differ, for example, in the molecular weight or

in the monomer composition.

The preparation of the (meth)acrylate homo- and/or
copolymers from the monomers described above by the
various free radical polymerization processes is known
per se. Thus, the polymers can be prepared by mass,
solution, suspension or emulsion polymerization. The
mass polymerization is described by way of example in
Houben-Weyl, volume E20, part 2 (1987), page 1145 et
seq. Information regarding the solution polymerization
is also to be found there on page 1156 et sedq.
Explanations of the suspension polymerization technique
are also to be found there on page 1149 et seq., while
. the emulsion polymerization is also elaborated on and

explained there on page 1150 et seq.

Furthermore, preferred moulding materials may comprise
poly (meth)acrylimides. Poly (meth)acrylimides have

repeating units which can be represented by the formula

(1)



in which 121 and P2 are identical or different and denote hydrogen or a
nmet hyl group and R3 denotes hydrogen or an al kyl or aryl radical having up
to 20 carbon atons. Units of the structure (lI) preferably formnore than
30% by weight, particularly preferably nore than 50% by wei ght and very
particularly preferably nore than 80% by wei ght of the

pol y(net h)acrylim de.
se and is disclosed,

The preparation-ofispel y(nmeth)acrylimdes is known per
for exanple, in British Patent 1 078 425, British

Patent 1 045 229, Germap.Patent 1 817 156 (= US Patent 3 627 711) or German
Pat ent 27 26 259 (= US Pagknt 4 139 685). In addition, these copolyners may
contain further nonomer| un ich grise, for exanple, fromesters of

acrylic or methacryli

carbon atons, styrene,

C paltzilcul ar with | ower alqghols having 1-4

i.d orl the anhydride thereof, itaconic acid

or the anhydride thereof vi% Ipﬁ}rolidone, vinyl chloride or vinylidene
chloride. The proportiob_of Rhe con?goners, whi ch cannot be cyclized or can

be cyclized only with very great  di

iculty, should not exceed 30% by

wei ght, preferably 20% by wei ght and particularly preferably 10% by wei ght,
based on the e ght.caf rt hevdwAoaee sidddd cH IngmaEtiereakbst W& datdte

Covy “and or haEgaeRret e frblEr %bmﬁ%%%ﬁh%? SERELE T I dbs)
(PW ), pol ymBehyl fEtdEck yaties {( PRVANIarE/ 8? PV ESPSE yrer s ar e

preferably - 17 -

Units o

f the structure (I) preferably form more than

30% by weight, particularly preferably more than 50% by

weight and very particularly preferably more than 80%

by weight of the poly(meth)acrylimide.

The preparation of poly(meth)acrylimides is known per
se and is disclosed, for example, in British Patent
1 078 425, British Patent 1 045 229, German Patent
1 817 156 (= US Patent 3 627 711) or German Patent
27 26 259 (= US Patent 4 139 685).

In addition, these copolymers may contain further
monomer units which arise, for example, from esters of
acrylic or methacrylic acid, in particular with lower
alcohols having 1-4 carbon atoms, styrene, maleic acid
or the anhydride thereof, itaconic acid or the
anhydride thereof, vinylpyrrolidone, vinyl chloride or
vinylidene chloride. The proportion of the comonomers,
which cannot be cyclized or can be cyclized only with
very great difficulty, should not exceed 30% by weight,
preferably 20% by weight and particularly preferably
10% by weight, based on the weight of the monomers.

Moulding materials which can preferably be used are
those which comprise poly(N-methylmethacrylimides)
(PMMI) and/or polymethyl methacrylates (PMMA). Poly(N-
methylmethacrylimides) (PMMI), polymethyl methacrylates
(pMMA) and/or PMMI-PMMA copolymers are preferably



copolynmers of PMM and PMVA which are prepared by partial cycloimdization
-of PMMA. (PMM which is prepared by partial imdization of PMVA is usually
prepared in such a way that not nore than 83% of the PMVA used are
imdized. The resulting product is referred to as PV but strictly
speaking is a PMM PWA copol yner.) Both PMMA and PMM or PWM - PMVA

copol yners are commercially avail abl e,- figr -exanpl e under the brand nane
Pleximd from Rohm An exenplary copolynmer (Pleximd 8803) has 33% of WM

units, 54.4% qof Iglm Lts,  2.8%-0f t hagry! Lg;agl i . 3% of
“anhydri de uni ?:g.p , eggfgod%fct_ spf?“ﬁ%g f eir pr epg?létgﬁoga%rqe%%ﬁgage%m% R.
Krichel dorf, HEFdBEek GVCPOLJAEEZEyHehes?S, PAMR- A (POHI i sHEEDY War cel
Dekker 1nc. NeweYatled- BaselartiHongiomizatiage 223 mMvsseds; I wa1E i as,
Makr onol ekul e l.ec .. publ i thig,.un pf |_ -

Hei del berg Ne\ﬁkg%%%gaé%;gt%ﬂ sa Z‘H?L%G%%g gér%aHi'OﬁG .t?ﬁ%) \é\é | r?%g}ﬁ}eti on, the
moul di ng mat eFMHPs RE§ACOoRPRi stMsEiFhe- A8ty | difisttitiieg product is

pgl ymer 3( SAN) rBaetiredl ad Yasp][Bﬁu@I rpdst xért@meﬁapr yélp@akiﬁ%;l egp@d yﬂfmnsbcanbe )
obt ai ned by p rization of, mxture iC onsj of 7 929 by wei ght
of styrene, 8(g %O%B?hﬂ?ﬁh)t 0 Otg}:r_;slplﬂcl)y{r%itra’l ° %}ﬁag‘& 0°to %%l ght of
further cononépepsympusedaid eoeimersialdy tlkeatdehlewei fbnr ofxameElenononer s

tobge pol y][rfrhﬁa@!r ol ilﬁ’f&rn@\éirﬂﬁqet he1 d:Ra h.@{' ﬁduﬁﬁfﬁﬂhﬂ@{ﬂf‘é{e@ﬂéﬁﬁge ]
rubber graft copolyners can _be. o xed. wi ., M g materials, Wwhic
graft copol ynﬁ?gog e’éor‘r’%gg;éﬁmo‘gn ng%) tga%& By O&e%ﬁt UhaEed oh the t ot al
wei ght of theofopdfitymexitsef 2a 6GoraE ajetdfacuyldcgaessi Nnggs poldy rier2%

whi chcor r espopdstahhagensr ahf 08 Mire ( B2S802Y2) RS B2 VS gHAionvhere x =
O0to 99 5 nmol %

= 0 =
i dentical or a%??‘/é?ré??ﬁéalt(ﬁ@%gg#rg: E{(’)éﬁﬁr}?efdaoﬁfgalt gaﬁgl?ﬁ%t of P%el%érng
Synthesis, Part A, published by Marcel Dekker Inc. New
York - Basel - Hong Kong, page 223 et seq.; H.G. Elias,
Makromoleklile [Macromolecules], published by HOthig und
Wepf Basel - Heidelberg - New York; US Patents

2 146 209 and 4 246 374).

In addition, the moulding materials may comprise
styrene-acrylonitrile polymers (SAN) . Particularly
preferred styrene-acrylonitrile polymers can be
obtained by polymerization of mixtures which consist of
70 to 92% by weight of styrene, ‘
8 to 30% by weight of acrylonitrile and

0 to 22% by weight of further comonomers, based in
each case on the total weight of the monomers to be

. polymerized.

For improving the impact strength values, silicone
rubber graft copolymers can be mixed with the moulding
materialg, which graft copolymers are composed of

0.05 to 95% by weight, based on the total weight of the
copolymer, of a core a) of an organosilicon polymer
which corresponds to the general formula
(R2S1i05,2) x=(RS1053/2) y=(8104y2) , where x = 0 to 99.5 mol¥%,
y = 0.5 to 100 mel% and z = 0 to 50 mol%, R denoting

identical or different alkyl or alkenyl radicals having



- 18 - 1 to 6 carbon atons, aryl radicals or substituted hydrocarbon

radicals, O

to 94.5% by wei ght, based on the total weight of the

copol yner, of a polydial kyl siloxane layer b) and 5 to 95% by wei ght,
wei ght of the copolyner, of a shell c) of organic polymer, the

on the total
core a) conpr

shel | ¢c) bei ngobt ai nabl ebyfreer adi cal

conpri ses acr

the invention cand ugt heg:mue eeBhal n Acry! akeirabbers modibiel Suted

Sur pri singly,
room t enper at

ising vinyl groups prior to grafting and the

pcl w@eri zati on of a m xture which

based

yl ates and net hacryl ates. The noul ding nmaterials according to

standi ng i aci strength behavi our of the noul di ngs at

P Ra R s o

Th were produced fromthe moul di ng

mat eri al s can betcach Sedyt herigin, Waabdi snpahei catal | yeigipordafanthd s t hat

the nmechani cal.gnd ther Mk Bropefdi fy1346Bxase {Hfe2x3mha, the modul us of
el asticity or the Vicat_ softening %ggggrature, are maintal ned at a very
h

high level. 1 aPafténpt "€1ffe

PBv &R A& W6t8hEd FEngdt

strength behawogelyater; oom teenglerldt urle ohl gryggnidepelsencof, ddreylate rubber
modi fier or sif)i cong,rubher ‘QII%;]%) §P&r9r%§’d_ Fiof hese palkvesgdecreasge

substantial ly.

acryl ate rubbep, qmdifier

differ in their conposit

The moulding materials according to the invention can
furthermore contain acrylate rubber modifiers.
Surprisingly, outstanding impact'strength behaviour of
the mouldings at room temperature (about 23°C) which
were produced from the moulding materials can be
achieved thereby. What is particularly important is
that the mechanical and thermal properties, such as,
for example, the modulus of elasticity or the Vicat
softening temperature, are maintained at a very high
level. If an attempt is made to achieve similar notched
impact strength‘behaviour at room temperature only by
the use of acrylate rubber modifier or silicone rubber

graft copolymer, these values decrease substantially.

Such acrylate rubber modifiers are known per se. They
are copolymers which have a core-shell structure, the
core and the shell having a high proportion of the

(meth)acrylates described above.

Preferred acrylate rubber modifiers here have a
structure comprising two shells which differ in their

composition.

Particularly preferred acrylate rubber modifiers have,

inter alia, the following composition:

Such acryl at e, rubber ditiers are“known per se. They are

copol ymers whit¥¥lHave @ core®Mel | RYHARE Y coresthd 1R g

a hi gh propor tdodnymef-itheidneoll) acrylates desteh bednahiness Rreflerteed

?lggég-have a structure conprising two shells which
on.

havi ng



- 19 - Core:Polymer having a proportion of nethyl nethacrylate of at |east
90% by wei ght, based on the weight of the core. Shell 1: Polyner having a
proportion of butyl acrylate of at |east 80% by weight, based on the weight

of the first shell. Shell 2: Polynmer having a proportion of nethyl
met hacryl ate of at | east 90% by wei ght, based on the weight of the second
shell. For exanple, a preferred acryl atesrubber nodifier may have the

fol l owi ng conposition: Core: Copol yner of nethyl methacrylate (95.7% by

wei ght), et hyI rylate Vel and a t crykat % by
wei ght) Sl: %%rrer P%ilﬁ%lyacr Igg%l 81nd 2% %%}go{@l , Rsfty(r?né\e d17.5% by

wei ght) and aI lyl et ha@??lll%@éﬂ(@%%fb@tvvéie@ﬁﬁﬁw bY Welght base

on the weight of the core.

Shell 1: Polymer having a proportion of butyl acrylate
of at least 80% by weight, based on the
weight of the first shell.

Shell 2: Polymer having a proportion of methyl
methacrylate of at least 90% by weight, based
on the weight of the second shell.

For example, a preferred acrylate rubber modifier may

have the following composition:

Core: Copolymer of methyl methacrylate (95.7% by
weight), ethyl acrylate (4% by weight) and
allyl methacrylate (0.3% by weight)

Sl: . Copolymer of Dbutyl acrylate (81.2% by
weight), styrene (17.5% by weight) and allyl
methacrylate (1.3% by weight)

S2: Copolymer of methyl methacrylate (96% by
weight) and ethyl acrylate (4% by weight)

The ratio of core to shell(s) of the acrylate rubber
modifier may vary within wide ranges. Preferably, the
weight ratio of core to shell C/S is in the range of
20:80 to 80:20, preferably of 30:70 to 70:30, to
modifiers having one shell or the ratio of core to
shell 1 to shell 2 C/S1/S2 is in the range of 10:80:10
to 40:20:40, particularly preferably of 20:60:20 to
30:40:30, in the case of modifiers having two shells.

The particle size of the acrylate rubber modifiers is
usually in the range of 50 to 1000 nm, preferably 100
to 500 nm and particularly preferably 150 to 450 nm,

without any limitation being intended thereby.

According to a particular aspect of the present

invention, the weight ratio of silicone rubber graft



32: Copol ynmer of nmethyl nethacrylate (96% by weight) and ethyl acrylate (4%
by weight) The ratio of core to shell(s) of the acrylate rubber nodifier
may vary within wi de ranges. Preferably, the weight ratio of core to shel
CSis in the range of 20:80 to 80:20, preferably of 30:70 to 70:30, to
nodi fiers having one shell or the ratio of core to shell 1 to shell 2
0/51/32 is in the range of 10:80:10 to #@:20:40, particularly preferably of
20:60: 20 to 30:40:30, in the case of nodifiers having two shells. The

particle size cryl e |.f usyalkly (b t ange of
50 to 1000 nnf%%}e e§ %f %%%yagpg guggggnhgagf%%gu 2 5 gbgféggﬁ{y %50 to
450 nm wit ho®t énQOIFﬁ1 %f%oﬁ”ﬁé@ﬁ@bﬂﬁt@ﬁd%d5ﬂﬁb@éﬁy - 20 - copolymer to

acrylate rubber nodifier is in the range of 1:10 to 10: 1, preferably of 4:6
to 6:4. Partigylar . Hgggqﬂgguﬂg%gbabg§13993555 ofc fJp) 20 to 95% by wei ght of

on(neth)acryIates 0 styrene acrylonitrile
pol ymers, £1) 20 to 95% by welgh of poly(meth)acrylates,

£2) 0 to 45% Dby weight of styrene-acrylonitrile
polymers,

£3) 5 to 60% by weight of silicone rubber graft

. copolymers ‘

f4) 0 to 60% by weight of impact modifiers based on
acrylate rubber,

based in each case on the weight of the components f1

to f4,

and customary additives and compounding materials.

In addition, the compositions to be polymerized, the
moulding materials according to the invention or the
mouldings obtainable therefrom may contain further
widely known additives. These additives include, inter
alia, mwmolecular weight regulators, release agents,
antistatic agents, antioxidants, demoulding agents,
flameproofing agents, lubricants, dyes, flow improvers,
fillers, 1light stabilizers, pigments, antiweathering

agents and plasticizers.

The additives are used in customary amounts, i.e. up to
80% by weight, preferably up to 30% by weight, based on
the total mass. If the amount is greater than 80% by
weight, based on the total mass, properties of the
plastics, such as, for example, the processability, may

be disturbed.

The weight average molecular weight M, of the homo-
and/or copolymers to be used according to the invention
as matrix polymers may vary within wide ranges, the
molecular weight usually being tailored to the intended
use and the method of processing of the moulding

material. In general, however, it 1is in the range



f3) 5 to 60% by weight of silicone rubber graft copolyners f4) 0 to 60% by
wei ght of inpact nodifiers based on acryl ate rubber, based in each case on
t he wei ght of the conponents fl to f4, and customary additives and
conpounding materials. |In addition, the conpositions to be polynerized,
the noul ding materials according to the invention or the noul di ngs

obt ai nabl e therefrom may contain furthexiw dely known additives. These
additives include, inter alia, nolecular weight regulators, rel ease agents,

antistatic ag%%k%eeﬁ”bboébga%hﬁ JdQﬁ%Ub@bngvﬁ&ﬁ”t%ué?é@@%@&thiQ@oagents
| ubricants, dyes QW I nprovers |l ers ]éght stabi lizers B nents

antlmeather|n§ &@ﬁt&oanﬁ/BPésﬁpﬂlE%Fglcqiﬁ¥ FEGEELAYe 80s8G0i Focust omary
~anounts, i.e. 30p D008 amby , werightcutprader abinytapién Bde¥mby mmnqﬁdeg based on
the total masgyLEpthe anount is greater than 80% by weight, based on the
total mass, properties of the plastics, such as, for exanple, the
processability, may be disturbed. The wei ght average nol ecul ar wei ght Mwv of
t he honpand/ orheopal ykeess t Of beheisesh@ioepri ngf tem tdependeant oan tase matri x

pol ymers may ‘égb}é Wi N de. Lang E§tu£@eogﬁhe‘3%® ‘ﬁ(%h%&n?sualﬂh% bei ng

taiiored to theé"intended use and t processing o moul di ng
material. In @éﬁéP§F10%0ﬁ5v§FrY|Fhﬂ§ iCRatABIF adfe Oftem ted@rin@dd Y20 000

and 1 000 000vgipobempnefes abdy e Othdro 10N ,006g/ miicknddparihigeul arly

pref erabl'y 80500050 390,30 04 Meroltt NOUAA, | ) AL AR BT NGt ended
' adhesive strength decreasing in some cases. Coated

mouldings whose coating preferably has a thickness in
the range of 1 pm to 100 pm, preferably 5 pum to 75 um,
particularly preferably 8 um to 50 um, especially
preferably 10 pm to 40 wum and very particularly
preferably 15 um to 30 um are therefore of particular
interest. The thickness of the coating can be adjusted
via the size of the space between that surface of the
moulding which is to be coated and the inner surface of

the injection mould.

The temperature at which the moulding material is
injected into the injection mould depends in particular
on the type of polymer and of the additives. These
processing temperatures are known to the person skilled
in the art. In general, the moulding material is
injected into the injection wmould at a temperature in
the range of 150 to 350°C, preferably 220 to 330°C.

The temperature of the mould can also be adjusted to
the temperature customary for the respective moulding
material. The moulding material . can preferably be
cooled to a temperature in the range of 40 to 160°C,
particularly preferably 70 to 150°C and very
particularly preferably 60 to 80°C before the reactive

mixture is injected. into the space.



The thickness of the coating is often dependent on the type of reactive

m xture and the noul di ng. The production of very thin coatings is often
‘technically very demanding. On the other hand, very thick coatings
frequently have a strong tendency to cracking, the adhesive strength
decreasing in sone cases. Coated noul di ngs whose coating preferably has a
thickness in the range of 1 gmto 100.gg preferably 5 gmto 75 gm
particularly preferably 8 gmto 50 gm especially preferably 10 gmto 40 gm
and very partigcul arl referably 15. to 30 _gmare ther.efore.of .particul ar
i nterest. ThelT i (a:aenrysésorao rteheacoawt%lgg cgl?le b& & ]mﬁgt ed"Vig t(ﬁfé stlﬂzaee of the
space bet weenreRgtiver haseust tHeefbardpAgiwhiceipendend be ¢bat ddrend t he

i nner surfaceogf thBémanj 861t Qadwulith pEhe itamner abusEedde it Riiikgy moul di ng
material is |mg ectgg1 |rr11]tﬁ the_i.njection nouyl d gggendﬁ in_particular on the
type of pol ynsr€and6f "the Sddi{Pves® THESEHFOcessi 6eFE%‘ger3 urfs are
known to the pemperaiiid¢ | el time t hanga tof | H0 gemel @l Ct herafmyadilyg 8fat eri al
is injected i pboitheci NfaCLLERiARYLE Bhr&i denpenatiiadartihe iharge of 150
to 350C, preferably_ 220 to 330C. The tenperaturé of the r}goulagacan al so be

adj usted to t he"EenPar &ured °cTstBithr§F ForPHhe FEFedt IRFETTSaPdY ndg “mat er i al .
The moul di ng bheereagec®? pref éiably ibe ool &dj¢ct ot enpetdt are iof t he

range of 40 tgal60&y1par tirgdhanky pref eriabl wefPetQrdp8C QNG AL Yhe
particularly E{lef er bI&/ 60 to 80C bef ?lre he_reactjve %Xtur?{gl S injected
into the spac&?STIaRFUrHE Iehes &dPe APSWAPERRTHE (HerTaC EurPYg of the
reacti ve m xtaceur sagfdrediediimdependeniinonht heasy pet ofentdeer=rimiresni t i at or .

I'n particul aryhPERYCESSES EBoWhih 6l th%hEherc@%ltiﬁg” REtks PLebgLably effect ed
at a tenperature in the ran%e of 70 to 160C, préfer abl%/kégo, to 130C, in

particul ar paf¥FeIFargy PABEF PR FRetPangetss GHfE Py
particul arly peelfdr abt yalso theinqangess Hilblieo il omen dasesi njoedimparveoul d are
of particularchdt geeston| Lebhigeleaperat ur qli%rewgc_etnﬂﬁfataﬁ&aaldu%h?ng is too
high, the formation of cracks may occur after W irradiation. |In fhe case
of t enper at ur €8 WiPER™ate THI- %W, TEhe TEEIEP NP HTTERShoROYh BRUESSi vel y

hi gh adhesi onptoavddie et abe of phheidujaacty orexymdidnti, t alistobei ngnpossi bl e

in sone caseslinqi'a{glroglvqnttlggﬁggr@ﬁgpeg}gsi stance by a hi gher tenperature
T

during the thermal curing. e ranges descri bed above have proved to be ,
particularly expedient, without any limtation intended thereby. According
to a particulafcerdiodi nent , at hgarenatlare @nsbdtigefan beheef freatedyef or

exanpl e, al a,Lenner aliy & A8 JAN0% O 0.0 85C: o elfably D the

range of .75 to I's enbodiment is particularly advantageous If the
reactive m xtin ethOmFIFesLla Parke &R 4l PIFigFplopért itBR &RREBNPRSuUNds
having at leamt fay daublee bonmtss foembxammder of pent gemibulbyly

et ra(met h) acty) aleq Aee0r dignd & 2 fuckher develaprent gh,fhe, process
according to The 1 n\?entlon,'the reactive mxture can be cured at a

tenperat ure irrtHeulandy ofiFECrrEPPZOCoNpraf ecabbyunAst HEvwaggeadbf 90C to
110C. This ermw!s.trr&tail ml @oﬁ@ntﬁl @a@haglyf@ﬁlvg?&ﬂga@wsfl edht@%.rﬁzﬁﬁﬁﬁty:ﬁ m>r<]ture
conprises a particu i roportion of_ conmpounds having two_or three
doubl ¢ bonds, - SURH TS50 FGFY B3 BRpI 8°CT BLieAhat of deCmeENFIoRR P rate. -
23 - in the abulltt PHegebegirrPngiandte hehe atvesftiche Fdleymeprczaveéon

(curing) of thegdgaCtdate vl Xiu&s Can becadhass ad-d hef ebye byadde shoice of
the type and of the proportion of thermal, injtiator and py the choice of

(o] p [« [¢]
the moul d terfperat BPe.24% ddPEFERT B&gi hAF nd 39S uPt ng %cén bR
control | ed by itdre.chiice eofoddimepal yifsunetritorall af-igt hlsenyhatess présent in

the reaCtivetﬁkgtE%gctive " mixture comprises a particularly high
proportion of compounds having two or three double
bondg, such as, for example, 1,6-hexanediol di(meth)-

acrylate.

The reactive mixture can be cured at the same

temperature at which the injection moulding is cooled



After the thermal curing, the precured reactive mxture can be cured by
irradiation at a tenperature in the range of 0OC to 120C, preferably 10C to
.40C. Custonary radi ation sources can be used for this purpose, depending on
the type of initiator. The curing can preferably be effected in particular-
by UV radiation, it being possible for the wavel ength of the radiation
source used to be in particular in the pgnge of 100 nmto 500 nm
preferably 200 to 400 nm The present invention provides in particul ar
novel coated oyl dhRos, it eh NAKe 3RcQULShNILIG RAPELLY.PIOF! I, And can
therefore be used for a variety I cati ons resent 1nvention
accordi ngly fm%ﬁﬁé?étil@@at(égri@ﬂ)co%ﬁ eBhApLEAT FES c‘b%?iﬂ"irﬁ G a Jfoul di ng
whi ch i s obt aisnghisechy thajpest/i of bl dﬂh@gclér QEeIILS té})@ﬁ ceprdrsaseat | east
one polyner s I%t? fromthteheqr yp £ons sﬁ{ gao({ }8 ggthc%l rrgthafcrylate
pol ymet hyl met styr ene- acr i e copol yme yrene-mal ei c
acid copol ynerthﬁnd“%él%/n’é‘{ﬂhmrﬁlf@{%crWaﬁédééb@l‘lyrréif@ éir@diléméﬁat iafg whi ch

i s obtainabl e chyipgl yrah zald Orb&ftr(olm"eh) aczfyyl afres hadikg abrl easde two
doubl e bonds. T'iefgﬁ%' d(l)lfllg i mgkﬁ IgyLﬁ_ sched / eartl cultaH be/ hltth scratch
resi stance, Ceh-can bé rm ne 6T “Ex apﬁ b an abrasi ve 'di sc test.
Especial l'y coaftléf@ur?ransparent noul d| ngs Wnose haze val ue after a scratch
resi stance test according to ASTM 1044 (12/05) (applied - 24 - weight 500
g, nunber of Ies =1 ncr eases by .not__nore an 10‘V partlcul arly
preferably byg’)r% e gﬁ ?f and - er y hﬁaﬁregufgél YEBFet et AT BY not nore
t han 3% are ofaparad c@ﬂllla@dl Wer@madlﬁﬁéoscraézt ch ltéglpgrah@ée aenortdjlleng to
ASTM 1044 (12/ra5§e(aeﬁl l@dcvvettcghtlm g, p&*é@%@éb@% CY64ES o 1QQkccan

nor eover as red (gﬁecoreaseulrn gl oss at 0. C?u fdlorefz1 r.red coated
moul di ngs sho ané%‘?\éas%a 1215 s " 56%af £8P a®ScriiTh r'ési stanfe test
according to ASTMD&@AM%Q@@B’)Q (@ppiheedvmei gt 1B00igtonuitier cwfriogel es =
100) of not mpgg tB@"@fé@a@)l?arbbCU|e%rfle}étQB.ef @.E’lab|p‘é.xl€)£cﬁ§l?£rnob§ tlggn 6% and

very particul arl r ef er abl not re t The .decr eas gl oss at
20C chn b deLBiT AL ackor HFHET B NPT 10 S ) SHOEG: ANt HG a_change
of gl oss, forraganplen sherserateh trcesbestmcpamlcwlaaun@d timeulrdinggs or of

col oured coat jp0$, & aih B, MRASWHEdprbRe LG 189y dh@ oRDHhdi ngs according to
t he i nventi on show out st andi ng adﬁem ve strength of the coating which can

be investigated according to the cross hatch test. For this purpose, the
coating i s scOned wrossw sengedttibus piovidits | iho phessdoerd- hioke 1

Ot SbR SPOUEALS. gllaoehBLe ynAly | 635 X0y RcKLdHalasedRke Ly |

preferably at least 25 individ segnents, are_ farned
spaci ng bet weRFCthke | fREs §a aBBEFeﬁo’fﬁ’n PR 255 WPle aad1‘i%3§’r§/*isy t2be is then
stuck on and peel 2thtofdnsagai rrheThepfreseﬁtreqmnveﬂtimrelaemdtlhglgdhem ve

tape per cn, @F%é&ﬁr%@eac%i%té@ tQ %A\é@&'f?ﬂx%@?a%s agﬁﬁ{s} N per 25

mm wi dt h. For carrying out the test, for exa |vetape which is
obt ai nabl e uneRRL4INY  rRdeTnake t GRS 1 6’% TesaeeEPhe NsddinThe coat ed
moul di ngs pl’egf)ﬁjk&bslslasaCéi’tthVeor&pf:aééélgaaCQeédtng;n'éo ddgmeirose1batel test of

not nore than c ref r y o1 IQ at s achi eve

a rating of 1%? %’é %lﬁrgglgntl eﬁﬁl%t%%e %aﬁg heﬁe%h%%&ggg "segnent s

are det ached. pcplfwmwlmetméryllmsde, i ndi vi duatyg@@ﬁrrﬁﬁwl(og%ylﬂ@

det ached, the:goatetTOWdirkas -ashk ey eadid atbpen e .and polymethyl
methacrylate copolymers and a coating which 1is

obtainable by polymerization of (meth)acrylates having
at least two double bonds.

The moulding is distinguished in particular by high
scratch resistance, which can be determined, for
example, by an abrasive disc test. Especially coated,
transparent mouldings whose haze value after a scratch

resistance test according to ASTM 1044 (12/05) (applied



In addition, preferred coatings are free of cracks and show hi gh resistance
to chemcals. Thus, the coatings resist in particul ar ethanol,

et hanol /water (70/30), petrol, pancreatin and sul phuric acid (1% strength),
no stress cracks being forned through contact with these conpounds.
Preferred noul dings may have a nodulus of elasticity greater than or equal
to 1200 MPa, preferably greater than or2equal to 1600 MPa, according to | SO
527 (at 1 mm mn). Furthernore, noul dings according to the invention nmay
exhi bit a Charpy. | r grea an q 1 ne,
preferably gr evg%ledrh@{)%g)tr? g# g%%‘%lg_rt 8%%9%%%2,_ ggggr m%é%c?jsgS 17%32 In

addi tion, pladtakss Hhaw A§ 5t eR3FF &8t NGt fgraRi ¥r PY haRt drokqudir o SS,
preferably grest eimd Raityopaegiiahlinl phrareendyngyt ogobl hohb3 dhiy B3 (at 1
mimn), can beproduced, el Plaskies. havs, exaellenl SELalGhfasi stance.
It is particularly surgrlm ng That this Scratc -resistant noul ding may have
a transnmittandecPpesngade, AR ek y(E2/ 509, (appddedi W§ieBtDPRO5036 Part 3.
Nod}i mtati Onlrﬂm&MOEPE?Bl%QnT]i §o<bnlt@_rrdezd>ztéwvtﬁhebabﬁa@@w15d Qﬂ,ed:mcpani cal
and/ or optical, properties of .t nou : er, ta, serve for
illustrating t%eg:rﬁgf’fei cifar ?%/O%%t s?%nﬁ(ﬂg' p?%tﬁ:eel’ti g%e%%?:f%% %Douaiq:ro‘ﬁdﬁg whi ch
can be achi eva®uldingfbi #1284 oA WeHrSpFed Sé€r &tlstFsr edF st?dicedtFRiF t Fer nor e,
the Lm.u! di ngs ﬁ#bfraftbﬁ Q'é@&%_@&pi:@veaéi:OQCBBNdﬁ{@V%&XK%ﬂ_‘M em44stﬁm‘/idst)y to

weat heri ng. us, -t stabi |i to weat hering accordi ng t xenon arc
test is pref er(ﬁﬁp%lﬁg WS&%%‘H%%B Rours™h Sgrfi%cﬁlyﬁrgief’/ g 1%)- O%r éferably at

| east 2000 howmoze Thies $0&bi Peryicumily deederiphdy, PY orotexenns hasy a

slight decreasg ofnd heetyapamtitaneelorpbyraradlighty daet easeeoftdie scratch
resi stance. Especi

| 'y .coated moul di.ngs 0S ansmttan af t.er _exposure
to a xenon arC for- F00D°ROTFEE dabr @alggg By ng?gémrc%nt tr]?éan <%81_0ormpla:trlretd‘lecuI arly
preferably byasegbrdbng tha®IFEN G DH-I-heBi rdgranntindnge avghaaggt t he
begi nning of tfte iyibadi at kgp, arfmofe pardieCulsak-atBher£sdisdahcaddidd on,
preferred noul di ngs y Shf%\{ an increase i theeéaze val ue after .a scratch
resi stance t eSPTREESH di RGP IGRETM 049 (1%7n3(f§)r ppPREE SR gift® 566 g,
nunber of cyclessuré@0) to not nore than 251, particularly preferably to

not nore than 15% after exposure to a xenon arc for 2000 hours.
Furthernore, the determ nation of the scratch r,esi%t ance after exposure to

a xenon arc i <RaltdtEdEF by iR e I8 AEESETRIL K8 J1Gs - REE ™ pr ef er r ed

coat ed noul di shswshowns canéitneasthdgi viehetgkogshatt 20haf et iggs ewdicdh

resi stance esh,ageondiadet ga AR 100 {2/ 05) AR icahte 300 o,
nunber of cycles - 100) of not npre than 25% particul arlyﬁlgref er;ﬁly by
not more thanFoBoRAE PAFPOSEr t %06 £ PPefSr a1 Sy TG WOFE Efidn 15%
af ter exposur ehtie dixened dntof ahe2800ahdul ke | indddiduadn,sgurefersr.ed

coat | ngs whi ohnEEep01al fedyuslig @ GoALG.TRLERahe SOGOISHAGLAY the

i nvention show resistance in an alternating Climate test, only slight
cracki ng occuREi ngast spf t anehvHdedt nEEPBAREF . t RESbLSE™E8d\-ReFFEYI 0adi ng
progranmme showaren kEhgurspatiegn Werekenahlhe enssed f oibwar ryimg. oat t he

alternating chlmye hasl (AMMER 3030 Aarlnd] - oBelovont DRgPLeaaRy
invention is 6 be explained with T feer'ence o0 exanpl es _an (?orrp_ar ative
exanpl es wi t hefif aggihi niThat ifow dseinpguifednded tHEepspy the adhesive

tape per cm?, measured according to DIN EN ISO 2409, is
about 10 N per 25 mm width. For'carrying out the test,
for example, an adhesive tape which is obtainable under
the trade name type 4104 from Tesa can be used. The
coated mouldings preferably achieve a rating according
to the cross hatch test of not more than 1,
particularly preferably of 0. The coated mouldings
achieve a rating of 1 if not substantially more than 5%

of the individual segments are detached. If none of the



Conparative Exanple 1 - 27 - In a snall-scale experinent; the efficiency
of the present reactive m xtures was investigated. For this purpose, an
injection noulding (200 x 100 x 3 M) was first produced froma PMVA
moul di ng material (8N, commercially avail able from Rohm GrbH) and preheat ed
to 85C. For the preheating, the injection noul ding was placed between two
nmetal cylinders (having high gloss), thesl ower cylinder having a dianeter
of 150 mm and t he upper netal cylinder a diameter of 120 mm |In order to

prevent excessjve. copling of the_uppet, netal inder, the latter,  was
t aken down aftler%&tvh%?lr%stasﬁgﬁﬁng? tﬁgﬁ nj 88t | %%k?r%%?%’l ngt ‘or éf%)%% d5

m nutes, pl acetPBlOmgs dehipee vty afdOfurt her heated (thernostated at
8500C). In the neantime, the injection noulding remained |ying flat on the

| arge netal cy. ind(fi.tand was furt%gr hegt ed agai nffor 5. m nuh%s wi § hout
wei ghting. TherbatterCart & SEREFiBsFRT T ha?Br Sthet T ett | S dsuIHihg for 10
m nutes), 1.5 ghof hiHct Feel stiattagr ecanvhiledmiconipr.i SEU68. B0 ¢3atweigfht  of

1, 6- hexanedi ol rdlijaer yi At 2129 A0%e-bYe iGNt o chdidEtRYXke! PrARAS |
triacryl ate, 1%1%/ wei ght Oftbl s(4-tert-butylcyclo ig(yl% g{ﬁ%qﬁydl car bonat e
(thermal initiBE) aRd I8 By el Ght S B 5En 25y ey EF oREX (‘0"*Yacur e
184) was addedstxssishectiagkec theomonviduiiady wncdudie qedercitonviddl uthiese was

wei ghted (pressgfhbunaredi ately with a small metal cylinder at 85C. The
coating was then allowed to cure for 60 sec, the reaction begi nning about
15 seconds after the small netal cylinder had been placed on top. This
coul d be neasrmefegmethenchvdsiingef merverighing eeactdudnssalfutébrstikidivack-free

coating was objaped. The 6 alkhir esd siageensd, t hee £OAHIR0 Pasiter
investigated in a small-scale test using steel wool, a le_ of O (very
hi gh scratch r&éfstdncefdo 7°(vé&Y I"67 s T rEsit& aﬁ‘%g) 582i ngtused. The

coating thus dbtai/méd) .- P8rthaniimyedeuddiapsh aesostiange tof 6HeE ow
scratch resi st;aReg)t i oEXAAD! 8xhiCPAPAr ehh¥ey EXapRle devagubptantdal |y
repeated, but curin mzasl@te;l‘fected b% WV irradi g%l on after thg t her mal
curing of the tg‘fi‘gté’ i$HUECt i h HbuFd{Rg. PRIt SCGRtY nGTFBRET n&G2 Y &8 of
cracks. The segabthtoess stance efcoh@immatd NPonds.i nvestigated in a

smal | -scal e test using steel wool, the coating thus obtained achieving a

scratch resistance of 3 (good scratch resi stan,ceg.
In addition, plastics having tensile strengths greater

than or equal to 55, preferably greater than or equal
to 60, according to DIN 53 455-1-3 (at 1 mm/min), can
be produced, which plastics have excellent scratch

resistance.

It is particularly surprising that this scratch-
resistant moulding may have a transmittance 7tpes 2 88%,
preferably = 90%, according to DIN 5036 Part 3. No
limitation of the invention is intended by the
abovementioned mechanical and/or optical properties of
the moulding. Rather, these data sexve for illustrating
the particularly outstanding properties of the moulding
which can be achieved in combination with good scratch

resistance.

Furthermore, the mouldings of the present invention may
show excellent stability to weathering. Thus, the
stability to weathering according to the xenon arc test
is preferably at least 1000 hours, particularly



Conpar ati ve Exanple 2 Conparative Exanple 1 was substantially repeated, but
a reactive mxture which conprised 67.90% by wei ght of 1, 6-hexanedi ol

di acryl ate, 29.101 by weight of trimethylol propane triacrylate, 1% by

.wei ght of bis(4- tert-butylcycl ohexyl) peroxydi carbonate (thermnal
‘initiator) and 2% by wei ght of benzoyl cycl ohexanol (Olrgacure 184) was
used. The scratch resistance of the coeaténg was investigated in a

smal | -scal e test using steel wool, the coating thus obtained achieving a

scratch resi stange.9f,10 GhOWSGLALER 63} 3kanes)« Exammhe g Campalative
Exanpl e 2 was “substanti_al Ifxégr epeated, but curing by W irradiation was

19
ef fected aft et EREFANaIfO&UIT*AYPIFE  t Y cHaféddhnj BEEFBASF0REdITRE The
coati ng renmai natirismeetahcer acky Thesitglat cheresass ance tofe tdreragaat i ng was

investigated i - scal i ng WO h oati hus
obt ai ned achi géisﬁsigﬁgéiatcrﬁptgg?é%gce gﬁggg%gooﬁdggfial?gﬁ res??gjtstaence). -
29 - Exanpl e FBRARPFEAACRsfsEPsECERPFATEY tPefeat ¥R &t C atPEact9QP% mi xture

whi ch conpri sedu?s. 768ahyasmei ghy afot r msekhytisdipr apane paiwicrylsatls, - 0. 25%
oy veLN O BsChsLerk b i ol ) pereLet bomge (e
used. The theFBPSBUFFHECT eactdion® bedan afbér abeginamEecsids. APter the
WV curing, a drackibhteencoatrengiwWpaiitikadas tikicekeaess ah abbutti2m,pm
(average val ue, @l [ouh 1adh YL 4Y2l RIBASHLGTEN SIn YRS, QDL AL NEfle naze

value after a scratch registance tegt according to ASTM

1044 (12/05) (applied Weight 500 g, number of cycles =

100) to not more than 25%, particularly preferably to

not more than 15%, after exposure to a xenon arc for

2000 hours. Furthermore, the determination of the

gscratch resistance after exposure to a Xenon arc is

also possible via the decrease in the gloss. Here,

preferred coated mouldings show a decrease in the gloss

at 20° after a scratch resistance test according to

ASTM 1044 (12/05) (applied weight 500 g, number of

cycles = 100) of not more than 25%, particularly

preferably by not more than 20% and very particularly

preferably by not more than 15% after exposure to a

xenon arc for 2000 hours.

In addition, preferred coatings which were obtained
using a coating material according to the invention
show high resistance in an alternating climate test,
only slight cracking occurring in spite of deformation
of the base body. The loading programme shown in
Figure 1 can preferably be used for carrying out the

alternating climate test (BMW PR 303 - part d).
Below, the present invention is to be explained with
reference to examples and comparative examples without

any limitation being intended thereby.

Comparative Example 1



The scratch resistance of the coating was investigated in a snall-scale
test using steel wool, the coating thus obtained achieving a scratc
resi stance of 1 (very good scratch resistance). Exanple 4 Exanple 3
substantially repeated, but the reaction tenperature was reduced from 85C
to 80C. The thermal curing reaction began after about 25 seconds. After the
UV curing, a crack-free coating which-had -a thickness of about 25 um
(average val ue of four individual nmeasurenents) was obtained. The s
resi stance of the coating was investigated.-in a snmall-scale test using

steel wool, the coati n& t hus_obt ai ned achi eving ai scratch resjstanc
(very good scfBtch FEdils ﬁ%ﬁ

triacryl ate,

rEABES. RGTIERS - BeF - SEELTRERGY ol Pr ofdie
Pr589a by reacghire ofmibitsf-ést erds buhyéeyddatrekyl For this

per oxydi car bonat t he L _initi d. 2% i f
Bﬁréﬁ%én%’l %rg?%ag%ﬁie&%%ﬁ%u%%%sg .o \',I'\%eﬂ(%1 egrral mgll),ll’ i g

1- benzoyl cycl

began after abdutt 1PEsERds. TAPRerat MY EGMLAGNIa BrERIEFH ) ed 8

h
was

cratch

e of 1

reacti on

ating

whi ch had a t Bbskéeresisa1afy abeullab2elsion( R¥en ageowal ael afrfheart eidndiovi dual

vest | gat od RO SRBFI -Gt BRI 0 ng BF 2P TREE1 0% RO 80y BRNS

investigated In a shal |

e coating th

us

obt ai ned havi Rpeed drelingeny égicsmeide 6¥I1indeesy (BRohs dHigic 194988 )st ance) .

the lower cylinder having a diameter of 150 mm and the
upper metal cylinder a diameter of 120 mm. In order to
prevent excessive cooling of the upper metal cylinder,
the latter, was taken down after thermostating of the
injection moulding for about 5 minutes, placed
alongside the hotplate and further heated (thermostated
at 85°C). In the meantime, the injection moulding
remained lying flat on the large metal cylinder and was

further heated again for 5 minutes without weighting.

Thereafter (after thermostating = of the injection
moulding for 10 minutes), 1.5 g of reactive mixture
which comprised 68.60% by weight of 1,6-hexanediol
diacrylate, 29.40% Dby weight of trimethylolpropane
triacrylate, 1% by weight of bis(4-tert-butylcyclo-
hexyl) peroxydicarbonate (thermal initiator) and 1% by
weight of 1-benzoylcyclohexanol (®Irgacure 184) was
added to the injection moulding and the reaction
solution was weighted (pressed) immediately with a
small metal cylinder at 85°C. The coating was then
allowed to cure for 60 sec, the reaction beginning
about 15 seconds after the small metal cylinder had
been placed on top. This could be measured on the basis

of emerging reaction solution. A crack-free coating was

obtained.

The scratch resistance of the coating was investigated
in a small-scale test using steel wool, a scale of 0
(very high scratch resistance) to 7 (very low scratch

resistance) being used. The coating thus obtained



Exanpl e 6 Exanple 4 was substantially repeated, but a reactive m xture

whi ch conprised 97.00% by wei ght of trinethyl ol propane triacrylate, 1.00%
by wei ght of bis(4-tert-butylcycl ohexyl) peroxydi carbonate (thermnal
initiator) and 2% by wei ght of 1-benzoyl cycl ohexanol (C Irgacure 184) was
used. The thermal curing reaction began after about 8 seconds. After the W
curing, a crack-free coating which had ggthi ckness of about 13 pin (average
val ue of four individual nmeasurenents) was obtai ned. The scratch resistance

of. the coatin s investigated in |1 -scal e- test ' wool , the
coating thus %SFEFH%% h%vi%ﬁr%g%%ra %%Qg%%?é aﬁ%% o} lH%5£?f§%%§%ﬂ§cratch
resi stance). Eg&ikprange) - 31 - triacrylate, 1 g of pentaerythrityl
tetraacrylate, 0.05 g of bis(4-tert-butylcyclohexyl) peroxydi carbonate
(ther mal inithator afd 0.20 g of 1-benzoyl cycl ohexanol (OIrgacure 184) was
used. After tAETRCu ing, a crack-free coating which had a thickness of
about 27 um (average val ue of four individual nmeasurenents) was obtai ned.

The scratch reshphanee Of ekhgpotoati Rg asubdvettizgaled-dgeateanaldutscal e

test using stgel,mool t he_ coat g%, S ob%alged hag%ng @hé%ﬁ%ﬁ%@l

resi stance of CHFHUE W% § ?if%ﬁ) scr atéRerasiStanicey”
curing of the coated injection moulding. The coating
remained free of cracks. The scratch resistance of the
coating was investigated in a small-scale test wusing
steel wool, the coating thus obtained achieving a

scratch resistance of 3 (good scratch resistance).

Comparative Example 2

Comparative Example 1 was substantially repeated, but a
reactive mixture which comprised 67.90% by weight of
1, 6-hexanediol diacrylate, 29.10% by weight of
trimethylolpropane triacrylate, 1% by weight of bis(4-
tert-butylcyclohexyl) peroxydicarbonate (thermal
initiator) and 2% by weight of benzoylcyclohexanol

(®Irgacure 184) was used.

The scratch resistance of the coating was investigated
in a small-scale test using steel wool, the coating

thus obtained achieving a scratch resistance of 6 (low

scratch resistance).

Example 2

Comparative Example 2 was substantially repeated, but
curing by UV irradiation was effected after the thermal
curing of the coated injection moulding. The coating
remained free of cracks. The scratch resistance of the
coating was investigated in a small-scale test using
steel wool, the coating thus obtained achieving a

scratch resistance of 3 (good scratch resistance).



Exanpl e 8 Exanple 7 was substantially repeated, but a reactive m xture
whi ch conprised 8 g of trinethylol propane triacrylate, 2 g of
pentaerythrityl tetraacrylate, 0.05 g of bis(4-tert-butylcycl ohexyl)

per oxydi carbonate (thermal initiator) and 0.20 g of 1-benzoyl cycl ohexanol
(@rgacure 184) was used. After the UV curing, a crack-free coating which
had a thickness of about 14 um (averagesvyalue of four individual

measur enents) was obtai ned. The scratch resistance of the coating was

i nvestigated %&a% SR | -scal e test using steel wool, the coating thus
obt ai ned havi ng 4PsCratch resistance of about 0 (excel l ent scratch

resi stance; no scratches could be produced by nuscle power). Exanple 9

Exanpl e g g/as E&@tf Rghanti ﬁmﬁyl lsepeakaia b aiap@@@éa,vebatxtaurﬂemim
conpri se g aof trinethylol propane triacrylate, 5 of pentaerythrityl
tetraacrylate?lxﬁu§§ ) wxlch Egmprlseéa %7.%%0 gy ﬁélgf% Jy
trimethylolpropane triacrylate, 0.25% by weight of
bis (4-tert-butylcyclohexyl) peroxydicarbonate (thermal
initiator) and 2% by weight of 1-benzoylcyclohexanol

(®Irgacure 184) was used.

The thermal curing reaction began after  about
15 seconds. After the UV curing, a crack-free coating
which had a thickness of about 20 pm (average value of

four individual measurements) was obtained.

The scratch resistance of the coating was investigated
in a small-scale test using steel wool, the coating
thus obtained achieving a scratch resistance of 1 (very

good scratch resistance).

Example 4

Example 3 was substantially repeated, but the reaction

temperature was reduced from 85°C to 80°C.

The thermal curing reaction began after  about
25 seconds. After the UV curing, a crack-free coating
which had a thickness of about 25 um (average value of

four individual measurements) was obtained.

The scratch resistance of the coating was investigated
in a small-scale test using steel wool, the coating
thus obtained achieving a iscratch resistance of 1 (very

good scratch resistance).

Example 5

Example 4 was substantially repeated, but a reactive

mixture which comprised 97.50% by weight of



0.05 g of bis(4-tert-butylcycl ohexyl) peroxydi carbonate (thermal initiator)
and 0.20 g of 1-benzoyl cycl ohexanol (O rgacure 184) was used. After the W
curing, a crack-free coating which had a thickness of about 16 um (average
val ue of four individual measurenents) was obtai ned. The scratch resistance
of the coating was investigated in a small-scale test using steel wool, the
coating thus obtained having a scratch ggsistance of 0 (excellent scratch
resi stance; no scratches could be produced by muscle power). Exanple 10

Exanple 7 was ,subst an eat ed, but ctiye m xture mhlc
conprised 3 g ofmieg:\?ll 3 %ﬁ) %pgtnelatcﬁ LaicényI' g Eb} f P yiHri ty
tetraacrylatekﬂﬁiGZSegtobubY%%¥FEQhﬂxyﬂutyP@yQﬁxﬁwgéﬂanpécoxythermal

di carbonat e( t hefiraktbph t 'a?HdDr i@mﬂ;yo Wi ghof o1 - hemeavhoye) oheiantlol
(@rgacure 184§%¥as used hermal curing was effected at 85C, a curing
time of about %%%6ﬁ3§18§|n§a§u?§? ient. After the W curing, a
crack-free coating was obtained. The scratch resistance of the coating was

investigated ifhed SpRéimscal %utr@ﬁé usrlerag&t%%el Mopln thergpat igighthus

obt ai ned achi evin crat reshstance of, excell nt_ scratch

resi st ance) ﬁ% gné ter e UV curlng, crack-free coating
Wthh had a thickness of about 12 um (average value of

four individual measurements) was obtained.

The scratch resistance of the coating was investigated
in a small-scale test using steel wool, the coating
thus obtained having a scratch resistance of 1 (very

good scratch resistance).
Example 6

Example 4 was substantially repeated, but a reactive
mixture which comprised 97.00% by weight of
trimethylolpropane triacrylate, 1.00% by weight of
bis(4-tert-butylcyclohexyl) peroxydicarbonate (thermal
initiator) and 2% by weight of 1-benzoylcyclohexanol

(BIrgacure 184) was used.

The thermal curing reaction began after about
8 seconds. After the UV curing, a crack-free coating
which had a thickness of about 13 um (average value of

four individual measurements) was obtained.

The scratch resistance of the coating was investigated
in a small-scale test using steel wool, the coating
thus : obtained having a scratch resistance of 1 (very

good scratch resistance).
Example 7

Example 4 was substantially repeated, but a reactive

mixture which comprised 9 g of trimethylolpropane



In a smal |l -scal e experinment, the efficiency of the present reactive

-m xtures was investigated. For this purpose, an injection noulding (200 x
100 x 3 mm was first produced froma PWA noul ding material (8N, - 33 -
comercially avail abl e from Rohm GrbH) and preheated to 85C. For the
preheating, the injection noulding was placed between two netal cylinders
(having high gloss), the lower cylindersihaving a dianeter of 150 nmm and the
upper netal cylinder a diameter of 120 mm |In order to prevent excessive

cool ing of the ey fiegal cylg ndar, JLhesbabtierscas daaksncdovaal ter

t hernostating o I nj'ection nmoul ding for about” 5 m nutes, placed
al ongsi de t he®hBFp¥ afe &7 (4 Ur¥HeWrEaF Bl PRHB N0 REAST4F2EBOEF S | n t he
nmeanti me, the (thRpeedl omimidtdirng anamal pedgl yf ng-bdratoydrythehéagel net al

cyl i nder and \f/(v@s_[rggrwgrl{g)a_tﬁ% ?]%g;in for 5 mnutes w thout weighting.

Thereafter (afteér ernostating € injection moulding for 10 m nutes), 1.5
g of a reactive mxture which conprised 5 g of trinethyl ol propane
triacrylate, brgesftpentaeeyrbngl yh tehtRacryd at@at thd2higofhad a

bi s(4-tertbut XLCXJ%Lé)shseXyo'f) %]ro%{yd'bgar nagagve(lla rmgl,j,pi tiatop).and 0.20 g
@) s a ' .

of 1-benzoyl cycf‘ph_exanol ( rgacure 184) was ed to the 1 njection
moul di ng and tR@ivedtal siwasorabPons WasS mPediaeet y wei ghted (pressed) with
a small netal cylinder at 85C and a netal block weighing 3 kg. The coating

was then allowed to cure for. 30 secq + A Cr - f I obt ai ned.
After the ther el S%ﬁ?‘fcn%,r?%lesstcac?é:teeé)r}??ﬁheectcl%gﬁqﬁguIrwg:gngg\%éégg%%gédd by W
irradiation. Here shellcosladd certti ngsieg ekpesedacd  UVFHE gR®2§HJ about 1

m nute wit houthigt 6988 he A KHAGK T @Rra2@npirekhsekncoadf ngoswrs kg ai ned.
The scratch rgsi st ance, of the coati qﬁawa investigated in a small-scale

test using st C&FTNw0BIo FFE2EGEt F RGHT RS dbt ai ned achi eving a scrat ch

resi stance of O (excellent scratch resistance). Exanple 12 - 34 -
i njection nmoukghpgavas covered with a polyester filmwhich had been cut out
in annular formand had a thickness of about 80 ' Am
Example 7 was substantially repeated, but a reactive
mixture which comprised 8 g of trimethylolpropane
triacrylate, 2 g of pentaerythrityl tetraacrylate,
0.05 g of bis(4-tert-butylcyclohexyl) peroxydicarbonate
(thermal initiator) and 0.20 g of l-benzoylcyclohexanol

(®Irgacure 184) was used.

After the UV curing, a crack-free coating which had a
thickness of about 14 um (average “value of four’

individual measurements) was obtained.

The scratch resistance of the coating was investigated
in a small-scale test using steel wool, the coating
thus obtained having a scratch resistance of_about 0
(excellent scratch resistance; no scratches could be

produced by muscle power) .

Example 9

Example 7 was substantially repeated, but a reactive
mixture which comprised 5 g of trimethylolpropane

triacrylate, 5 g of pentaerythrityl tetraacrylate,



After the thermal curing, an initially crack-free coating was obtained. As
a result of exposure to UV light, however, substantial cracking occurred.
The scratch resistance of the coating was investigated in a snall-scale
test using steel wool, the coating thus obtai ned having a scratch

resi stance of 0 (excellent scratch resistance). Exanple 13 1In a
smal | -scal e experinment, the efficiency 9% the present reactive m xtures was
i nvestigated. For this purpose, an injection noulding (200 x 100 x 3 nm
was first produced froma PMVA noul ding material (8N, copmnerci al

avai | abl e fro@-ﬁéhﬁlGébH?SéﬁdtﬁF%h%%ﬁ%&fﬁﬁ&oﬁgéylﬁoPeFﬂﬁyiﬁ%ﬁééﬂﬂﬁﬁg, t he

i nj ection noul @hergmaas ipl acetbbetareen tao gretfall -beoekgl ¢ addlregariagh gl oss),
whi ch had a si ) 7 order to prevent excessive cooling of
t he upper netéﬁﬁgfégé%%téég?gy %?%&%gs t aken down after thernostating of
the injection nmoulding for about 5 m nutes, placed al ongside the hotplate
and further heated (hkeruwshatied, ata 8aG)ck-lfrebhecaranti wichhaadnjgect i on
nmoul di ng renmai_ned.|lvying flat h ower o] f er

heat ed agai n Fgﬁcgnéfﬁut%é vﬁ%ﬁk%teﬁiigﬁkigg&?%%%%ea ?ggg(ggfeﬁﬁﬁﬂh

t her nost at i ng inHéviidpettherrunsiiediteg #of A-FMtt-es), 1.5 g of a reactive

- mxture which conprised 5 g of trinethyl ol propane triacrylate, 5 g of

pentaerythrit tetraacrylate,. 0. 05 o] i s(4- t y I
peroxydicarboﬁgfesffﬁgfhafefﬁﬁ fa %rgfa%% Oééﬁtég%f$%%b%ﬁ%%§ﬁqu%b exano
(A lrgacure 184) sasmaddesicake t kestnjuedti¥orstRfdl deQl andeh&edddS on

sol ution was i-poedi Jfiebhynpaessedingt hat hescppen mekalistandd - obl ook at 85C

The coating s th allowed to cure for 60 seco crack-free _coating
was obtainedwqﬁffgi??ﬁ% Fﬁg?ﬁﬁg CHTRGERE 55%t%%§?%§%%{ig§u%%uﬁﬁﬁng was
cured by UV i pradiaefioby mHerde wiewerdel ed coating was exposed to WV |ight
for about 1 mnute wthout nitrogen. A crack-free coating was obtained. The
scratch resistance. of 6he coating was investigated by an ASTM 1044 (12/05)
(appl i ed wei gfit®8B8 gt nunber of cycles = 100). The haze of the noul di ng
increased to 2.8% thereby. Furthernore, the adhesive strength of the

coating was delgrphped hy;rea(BsOind L1196 SrdigdLted, esbut Far Aduct ipur pose,
the coating was scored crosswi se and .t hys diVigethQ&QtChFSF?%%%iélike
i ndi vi dual seGAEHPES THE Shai AP BE Reer t He PFneS TECEDGLT > ere. An

adhesi ve tapetirsathehatst uck’ org amef pamrdagegstthagbvh. Frraamliatg out the
test, an adhegi ygst apg whigh iqﬁ%MQLE@QEebuﬂgﬁﬁyéthéM@Qdena&ﬁﬁ%%@e 4104

from Tesa was used, The adhesive strength of the coating.was so hi.gh that
no i ndi vi dual J$€gRRAR2 Was dépﬁfﬂéﬁ. E%gﬁﬂﬁgofg and ' 89289° £° Ut

1-benzoylcyclohexanol (®Irgacure 184) was used.

The thermal curing was effected at 85°C, a curing time
of about 30 seconds being sufficient. After the UV

curing, a crack-free coating was obtained.

The scratch resistance of the coating was investigated
in a small-scale test using steel wool, the coating
thus obtained achieving a scratch resistance of 0

(excellent scratch resistance).

Example 11

In a small-scale experiment, the efficiency of the
present reactive mixtures was investigated. For this
purpose, an injection moulding (200 x 100 x 3 mm) was

first produced from a PMMA moulding wmaterial (8N,



Exanpl e 13 was substantially repeated, but a reactive m xture which
conprised 10 g of trinethylol propane triacrylate, 0.05 g of

bi s(4-tert-butyl cycl ohexyl) peroxydi carbonate (thermal initiator) and 0. 20
g of 1-benzoyl cycl ohexanol (CUrgacure 184) was used. The scratch resistance
of the coating was investigated by an abrasive disc test according to ASTM
1044 (12/05) (applied weight 500 g, nunber_of cycles = 100). The haze of
the noul ding increased to 5.4%thereby. Furthernore, the adhesive strength

of the coating was determ ned, nme cro hat t F redhis
pur pose, the (5’%65519\; ys%‘é?%ﬁa}%c]?e ?éﬁ goz‘ﬁ‘d anﬁﬁg
chessboar d- | i & °icndiRdmughe spgrbatsinghethe 31613-ect§93cm*iglll§‘étnﬁ/eéffﬁ% he |ines

is about 1 mMmfigieq AB:ALBESiVE haRa i tiheR st uﬁ&v@ﬂganﬂ?me@i@s of f agai n.
For carrying out the test, .an adhesjve t?*ﬁ ich i val ahl e q:der t he

tradenane Typ& #108YEFofV TERACTHR VEET. 2 THEX ee]%ﬂ/ % &G Do
coati ng was sappeghmehal nglindewi @udiawstgrent Wad0 dMacITedDrdElIr ttmarm)re, a

moul di ng thus e%ﬂeegx@%sfwl @5&@&%%@%@@%@@% i ALl | Bpt Edeast
according to art g hown in

di ng r
Figure 1. The uIJﬁtr‘?(j"rwaé“’aﬁreté'f’tkleﬁl dié?“ﬁ’rrfé% tt}ﬁ‘??gﬁ g@ttlngut t Hé*%oat i ng
showed only vemyeskight osaciiing. Enraddalbqvmm & moobdeag t misqerdduced

was irradiated %Qlégnf?ﬂe Sl Jy M%e@%éétéacqeﬁéfﬁgsﬁ&éa N EN | SO
4892, part 2, xenon arc tester: Atl as/Heraeus pe 1200%3’1 he result

that the trandfit BaREL: dedt eddEd BARYCEFOM Qtfl%l ltnéeﬁil %t ch
resistance of rehaineat ivithyvasldd kewitde Slarglet myztaaiveyseﬂl@evafa‘rei:t\@ds by the

xenon arc testy e, haze: &f ddie roukding; hCLEasatdiioedof¥ahg. 22. 3%

Exanpl e 15 Exanple tantially repeated, but a réactive mxture
whi ch conprised 5 g of trinethylol propane triacrylate, 5 g of
1, 6- hexanedi olrhdiragryéat ¢affeD5thenhobis(idhd ethe bumyécwmrohmayll@ing

per oxydi car bo %Q:e &hﬁ&g@{ﬁ)m tiatgory) apd 0. %gagtgq‘,elnggcQgggl cyel ghexanol
(Ol'rgacure 18 ) was use scratch resistance of the coati n%zvc%g
)

i nvestigat ed bpnRELIa®Ea3i ¥eoHi %@W%@”tylé&%’&ro@?ﬁﬁ to1agTtAs X
(applied wei g@%nSQ@rgthmﬁmertQtr&:a(@}mt% 100)025Thg hefzebbd (4-heeutoul di ng

increased to W&Eg@%ﬁﬁgxyfuré@?%%&maxtﬂb‘?h%@he?ﬂﬁ@m%tﬂ eﬂg;{hsgjoxt he

coating was det ter cross hatch test. For thi “|,our pose,
t he coating w&@ds@o?-@dgc@%s%ﬁ%@%&%ﬁ%‘examl (bFEgacuie 1d4)

added to the injection moulding and the reaction
solution was immediately weighted (pressed) with a
small metal cylinder at 85°C and a metal block weighing
3 kg. The coating was then allowed to cure for

30 seconds. A crack-free coating was obtained.

After the thermal curing, the coated injection moulding
was cured by UV irradiation. Here, the cooled coating
was exposed to UV 1light for about 1 minute without
nitrogen. A crack-free, 20 um thick coating was
obtained. The scratch resistance of the coating was
investigated in a small-scale test using steel wool,
the coating thus :obtained achieving a  scratch

resistance of 0 (excellent scratch resistance).

Example 12

Example 11 was substantially repeated, but a layer

thickness of 80 um was produced. For this purpose, the



- 37 - divided into chessboard-1ike individual segnents. The spacing
between the lines is about 1 mm here. An adhesive tape is then stuck on and
peel ed of f again. For carrying out the test, an adhesive tape which is
avai |l abl e under the tradenane Type 4104 from Tesa was used. The adhesive
strength of the coating was so high that no individual segnent was

det ached. Furthernore, a noul ding thus produced was subjected to an
alternating climate test according to (BMVPR 303 - part d), the |oading

programme bel ig, Sty ﬂnoﬁhgaﬁo%e% hsovggé&i' M9 rhas, %ﬁgf}é%eqefpmﬁd by

this test, the coatin no crac ti'on, a noul ding thus
pr oduced vvas |"YT¥1§(§‘| abad \Kﬁeceﬁl xEHbN Attc Ingt'f"tmr\“b]|'aIZ069’-”‘1‘1011”]’1%i (82€ording to
DI N EN | SO 48921 pakks20f Xgbolt ag @ st er: Atl as/ Heraeus type 1200), with
the result that the transmttance decreased only from91.4%to 91.1% The
scratch resistance of the coating was |ikew se slightly adversely affected
by the xenon &fdterestheThehprpel of cehEFouladl ngiiifdréa¥edCFrem B5E8% t o

13. 5% Exmznplh%oh@l@garmalse &Btd\@rfe@Ubﬁ&aﬁtlﬁe%éMﬂ’ epeakegoshué aor eactive
m xture whi ch . conpris tr ol pro trl te,.1, 8 g of
a”Eﬁ il olpro g%(agu o‘:é&%%%c? 1}%5

1, 6- hexanedlol §iacry a?%vei 0 Sub?t 0 yS|onan brican
connerC|aIIy évaﬁﬁablée$F%h¢@E#c@ﬁﬂﬁﬁ&ﬂcqaﬁﬂqﬁ Wgsllgvéﬁtlgated in a
bi s(4-tertbut wheyalehexyl cper oxydhgahenat ayddher ek iddattiiagorgmand 0.20 g

of 1-benzoyl cycl ohex Irgacu 184 used a L P2 PMVA
nmoul di ng natef%ﬁﬁ 88?03Feg%§?é%k §ﬁ§%?a5%séﬁg§ Cecgﬁng%c?a %yﬂﬁvallable
from Rohm GrbHrraashusedistangs - The thermal curing was effected at 90C, a
curing timeof about 60 seconds being sufficient. After the UV curing, a

crack-free co%&ggglgaf3obtained.

In a small-scale experiment, the efficiency of the
present reactive mixtures was investigated. For this
purpose, an injection moulding (200 x 100 x 3 mm) was
first produced from a PMMA moulding material (8N,
commercially available from ROhm GmbH) and preheated to
85°C. For the preheating, the injection moulding was
placed between two metal blocks (having high gloss),
which had a size of 170:170-27 mm. In order to prevent
excesgssive cooling of the upper metal block, the latter,
was taken down after thermostating of the injection
moulding for about 5 minutes, placed alongside the
hotplate and further heated (thermostated at 85°C). In
the meantime, the injection moulding remained lying
flat on the lower metal block and was further heated

again for 5 minutes without weighting.

. Thereafter (after thermostating the injection moulding
. for 10 minutes), 1.5 g of a reactive mixture which
comprised 5 g of trimethylolpropane triacrylate, 5 g of
pentaerythrityl tetraacrylate, 0.05 g of bis(4-tert-
butylcyclohexyl) peroxydicarbonate (thermal initiator)
and 0.20 g of 1l-benzoylcyclohexanol (®Irgacure 184) was
added to the injection moulding and the reaction

solution was immediately pressed with the upper metal



The scratch resistance of the coating was investigated by an abrasive disc
test according to ASTM 1044 (12/05), (applied weight 500 g, nunber of
cycles = 100). A decrease in the gloss at 20 according to DIN EN | SO 2813
of 6.8% was obtained thereby. Exanple 17 Exanple 16 was substantially
repeated, but the reaction tenperature was increased from90C to 95C. The
scratch resistance of the coating was - ngestigated by an abrasive disc test
according to ASTM 1044 (12/05) (applied weight 500 g, nunmber of cycles =

100). A decr egs atth s0L0S 3,81 40: RGO AL N LUNEN L5283 0 . 3%
EXafpl ¢ To BR AT o ;

was obtai ned t ere Was substant i al y repeated, but
a reactive m ﬁ%rseqm@eh éoﬁﬁ%‘%eﬁr%e FECirei WBEhgPorPiShane triacryl ate, 5
g of 1, 6-hexanedi ol dlacrylate 0.1 g of bIS(4 tert-butyl cycl ohexyl)

per oxydi car bo e ther ti [ o] exanol
((r)lrgacure ?%%f the grm i g%g % ?ﬁ%&é% 6P§52§Qﬁa¥%§¥§# %oloured
bl ack (8N bl ae@@cmewd cle&mwﬁleéiP-”P?la‘?ia(PIP ab‘ﬁ%’fefrr o RoAAP RDH OHe Used. The
thernal curi ngva\/@seﬁﬁxﬁ@@d edoaty®0QigatCcudmyabdwe af mhaite 30isenonds being

, sufficient. After the curi a crack fr was obtained. - 39
. (applied wet*JHtIE80 g,crac e$90 Qér'ed Wa%08§gg%éd%crease in the gl oss

at 200 according to DIN EN | SO 2813 of 4. 7% was obt ai ned t hereby.

The scratch resistance of the coating was investigated
by an ASTM 1044 (12/05) (applied weight 500 g, number
of cycles = 100). The haze of the moulding increased to
2.8% thereby. Furthermore, the adhesive strength of the
coating was determined by means of a cross hatch test.
For this purpose, the coating was scored crosswise and
thus divided into chessboard-like individual segments.
The spacing between the lines is about 1 mm here. An
adhesive tape is then stuck on and peeled off again.
For carrying out the test, an adhesive tape which is
available under the tradename Type 4104 from Tesa was
used. The adhesive strength of the coating was so high

that no individual segment was detached.

Example 14

Example 13 was substantially repeated, but a reactive
mixture which comprised 10 g of trimethylolpropane
triacrylate, 0.05 g of bis(4-tert-butylcyclohexyl)
peroxydicarbonate (thermal initiator) and 0.20 g of

1-benzoylcyclohexanol (®Irgacure 184) was used.

The scratch resistance of the coating was investigated
by an abrasive disc test according to ASTM 1044 (12/05)
(applied weight 500 g, number of cycles = 100). The
haze of the moulding increased to 5.4% thereby.
Furthermore, the adhesive strength of the coating was
determined by means of a cross hatch test. For this
purpose, the coating was scored crosswise and thus

divided into chessboard-like individual segments. The



Furthernore, a noul ding thus produced was subjected to an alternating
climate test according to (BMWPR 303 - part d), the |oading progranme
bei ng shown in Figure 1. The noulding was greatly defornmed by this test,

but the coating showed no cracking. Exanple 19 Exanple 18 was substantially
repeated, but a reactive m xture which conprised 7 g of trinethyl ol propane
triacrylate, 3 g of 1,6-hexanediol diacrglate, 0.1 g of

bi s(4-tert-butyl cycl ohexyl) peroxydi carbonate (thermal initiator) and 0. 20

g of 1-benzoyl c}ycl ohexg Qweé 13Itr}%acgrg 18% MI%EOH§edl e fhermal, curing
abou

was effected at a curln time O seconds being sufficient.
After the WV cadiher?gwea Qﬁmklﬁ‘r reeeRoAEIAl RAs 2Bt A9td@d THeE s%graa?trbh

resi stance of ddie €9atyig Vast | eu&sftbgat ednb)éd&@s&béafﬁ:h)b@ ddhi@:ht eLsSt

according to ASTM.1 1 d wei ght 50 cles =
100y A Secr eaie 1Pt fe Grses tAE S0 AEESME] b 0ok ERTSOsRaH ¢ eu
was obt ai ned tlimﬁrdab)ﬁ“he R@Eﬁevﬁoﬁéreaghhw@ W@etﬁ%tlm%dm?e(f%sl%'ubj ected

to an alternatdpg Glo ABRLEVI@S41 a@e??ﬂéﬂitngfagodé@%é:@ 303 - part d), the
| oadi ng programre bei ng shown in Figure 1. The noul ding was greatly

defornmed by this test, but the coating showed no cracking. Patent C ains
1. Reactive niBumnmherforecoat meglaoopdihgs byodieesd wis redritacdrd rjcect i on

moul di ng, conpyj Saurtgex%thﬁ@su%&@yt@@tt geLt@c&Jdl(ﬂgetﬁa) aghw akesohavi ng at
| east two doubl e bonds, ?raterlze in

reacti vem xt uPEEEmoYir s&?ﬁt 83 f%?lepﬁ‘?ﬁﬁaérl“}? ?’eéflgr SBRE at™ | BB Sore t her mal

initiator. The moulding was greatly deformed by this test, but the

coating showed only very slight cracking.

In addition, a moulding thus produced was irradiated
with xenon arc light for 2000 hours (according to DIN
EN ISO 4892, part 2, xenon arc tester: Atlas/Heraeus
type 1200), ‘with the result that the transmittance
decreased only from 91.8% to 91.1%. The scratch
resistance of the coating was likewise slightly
adversely affected by the xenon arc test. The haze of

the moulding increased from 5.4% to 22.3%.

Example 15

Example 13 was substantially repeated, but a reactive
mixture which comprised 5 g of trimethylolpropane
triacrylate, 5 g of 1,6-hexanediol diacrylate, 0.05 g
of bis(4-tert-butylcyclohexyl) peroxydicarbonate
(thermal initiator) and 0.20 g of 1l-benzoylcyclohexanol

(®Irgacure 184) was used.

The scratch resistance of the coating was investigated
by an abrasive disc test according to ASTM 1044 (12/05)
(applied weight 500 g, number of cycles = 100). The
haze of the moulding increased to 5.8% thereby.
Furthermore, the adhesive strength of the coating was
determined by means of a cross hatch test. For this

purpose, the coating was scored crosswise and thus



2. Reactivem xtureaccordi ngtoC aim, characterized in that the reactive

m xture conprises at

| east 90% by wei ght of (neth)acryl ates having at | east

t wo doyble bonds. 3. Reactive mxture according to at |east one of the
precedi ng cl ai ns, characterized in that the

reacti vem xturecnprisesat| eastone (neth)acrylate having three or

doubl e bonds.

nor e

4. Reactivem xtureaccordi ggtoC ai nB, characterized in that

the proportion of (neth)acrylates having three or nore doubl e bonds

| east 25% by i.ght .. based on the i ght__of. the.r ti LXtur 5.
Reactivenixtu%@é%%gpdfﬁbcbdfgﬁss og@a_QIke.lndqglgﬁg?h§¥%P%gég' The
(et h) acryl at epalsdnigngbe Hresn othgor biekmiblie bapest | & afm| dagte 509 by

. characterizeée

wei ght, based @hshecWeiaght iof dhe reaedit venmaxliupbeeled off again.

For carrying out the test, an adhesive tape which is
available under the tradename Type 4104 from Tesa was
used. The adhesive strength of the coating was so high

that no individual segment was detached.

Furthermore, a moulding thus produced was subjected to
an alternating climate test according to (BMW PR 303 -
part d), the lcading programme being shown in Figure 1.
The moulding was greatly deformed by this test, but the

coating showed no cracking.

In addition, a moulding thus produced was irradiated
with xenon arc light for 2000 hours (according to DIN
EN ISO 4892, part 2, xenon arc tester: Atlas/Heraeus
type 1200), with the result that the transmittance
decreased only from 91.4% to 91.1%. The scratch
resistance of the coating was likewise slightly
adversely affected by the xenon arc test. The haze of

the moulding increased from 5.8% to 13.5%.

Example 16

Example 13 was substantially repeated, but a reactive
mixture which comprised 7.2 g of trimethylolpropane
triacrylate, 1.8 g of 1,6-hexanediol diacrylate, 1.0 g
of polysiloxane (lubricant; RC 725, commercially
avéilable from Goldschmidt GmbH), 0.1 g of bis(4-tert-
butylcyclohexyl) peroxydicarbonate (thermal initiator)
and 0.20 g of 1l-benzoylcyclohexanol (®Irgacure 184) was
used. In addition, a PMMA moulding material coloured

black (8N black 90084, commercially available from R&hm

GmbH) was used.

is at

proportion of



6. Reactive mxture according to at | east one of the preceding clains,
characterized, in that the reactive m xture conprises not nore than 75% by
wei ght of nonomers having two or | ess double bonds. 41 7. Reactive m xture
according to at |east one of the preceding clains,characterized in that the
reactive m xture conprises 0.01% by wei ght to 3% by wei ght of
photoinitiator, based on the weight of t$fe reactive mxture. 8. Reactive

m xture according to at |east one of the preceding clains,characterized in

that the reactiye é%%(ﬁjecur “x%gé %{Pé{(@%’c?: A’F'%Uctoa%fﬁ Vel gfut - of
t her mal |n|t|ator ase e reacti've WlXtUP
of about 60 seconds belng sufficient. After the UV

curing, a crack-free coating was obtained.

The scratch resistance of the coating was investigated
by an abrasive disc test according to ASTM 1044
(12/05), (applied weight 500 g, number of cycles =
100). A decrease in the gloss at 20° according to DIN
EN ISO 2813 of 6.8% was obtained thereby.

Example 17

Example 16 was substantially repeated, but the reaction

temperature was increased from 90°C to 95°C.

The scratch resistance of the coating was investigated
by an abrasive disc test according to ASTM 1044 (12/05)
(applied weight 500 g, number of cycles = 100). A
decrease in the gloss at 20° according to DIN EN ISO
2813 of 5.3% was obtained thereby.

Example 18

Example 15 was substantially repeated, but a reactive
mixture which comprised 5 g of trimethylolpropane
triacrylate, 5 g of 1,6-hexanediol diacrylate, 0.1 g of
bis (4-tert-butylcyclohexyl) peroxydicarbonate (thermal
initiator) and 0.20 g of 1-benzoylcyclohexanol
(®Irgacure 184) was used. In addition, a PMMA moulding
material coloured black (8N black 90084, commercially

available from Réhm GmbH) was used.

The thermal curing was effected at 90°C, a curing time
of about 30 seconds being .sufficient. After the UV

curing, a crack-free coating was obtained.

The scratch resistance of the coating was investigated

by an abrasive disc test according to ASTM 1044 (12/05)



9. Reactive mxture according to at | east one of the preceding clains,
characterized in that the weight ratio of photoinitiator to thernal
initiator is in the range of 20:1 to 1:5. 10. Reactive m xture according to
at | east one of the preceding clains,characterized in that the reactive

m xture conprises 1, 6-hexanedi ol diacrylate, trimethylol propane triacrylate
and/ or pentaerythrityl tetraacrylate._1jg -

React i vem xt ureaccor di ngt oCl ai mLO, characterized in that the reactive

m xture conprises.trimethylolp ane triacryl ate an 6-_
hexanedi ol di acPyPat&t hf”éﬂ\%li%ghwgt i“gof I?P?r%t Ryl o?%‘?%p%né 79 %r yPate to
1, 6- hexanedi oldegiraseg| ate thei rgjdss teHe 2@hgecedrding tgo 10N EX IRacti ve

m xture accorgigig £ £ P Mk Mralheachreasteri zed in that the reactive
m xture conprisestrinethyl ol propanetri acryl at eand pentaerythrityl

tetraacrylate, the weight ratio of trimethylol propane triacrylate to
pent aer yt hri t furtberaece .yl at wobkding | phusheorahpedofwad syl ertsd to

an alternating climate test according to (BMW PR 303 -
part d), the loading programme being shown in Figure 1.
The moulding was greatly deformed by this test, but the

coating showed no cracking.
Example 19

Example 18 was substantially repeated, but é reactive
mixture which comprised 7 g of trimethylolpropane
triacrylate, 3 g of 1,6-hexanediol diacrylate, 0.1 g of
bis (4-tert-butylcyclohexyl) peroxydicarbonate (thermal
initiator) and 0.20 g of 1-benzoylcyclohexanol

(®Irgacure 184) was used.

The thermal curing was effected at 90°C, a curing time
of about 60 seconds being sufficient. After the UV

curing, a crack-free coating was obtained.

The scratch resistance of the coating was investigated
by an abrasive disc test according to ASTM 1044 (12/05)
(applied weight 500 g, number of cycles = 100). A
decrease in ‘the gloss at 20° according to DIN EN ISO
2813 of 1.8% was obtained thereby.

Furthermore, a moulding thus produced was subjected to
an alternating climate test according to (BMW PR 303 -
part d), the loading programme being shown in Figure 1.
The moulding was greatly deformed by this test, but the

coating showed no cracking.



© 42 13.. Reactive mixture according to at |east one of Clains 10 to 12,
characterized in that the reactive mxtyre conprises pentaerythrityl
tetraacrylate and 1, 6- hexanedi ol diac? | ate, the weight ratio of
pentaerythrityl tetraacrylate to 1, 6-hexanediol diacrylate being in the
range of 5:1 to 1:5. 14. Reactive mxture according to at |east one of the
precedi ng clai nms, characterized in that the reactive m xture conprises a

| ubricant. _15. Reactive m xture according to at |east one of the preceding
cl ai ms, chaFaEEBFi 2818 that the reactive mixture conprises colorants,
netallic pignents, UV stabilizers, fillers or nanomaterials 16. Process for

t he produciion gf coated _no Iding@ chaéﬁcterize? I, N th%{ t he nnu%ging
material i$°inj BEREFIVAL FERTULS LT oAbttt BRELEBAEH Mo RS a°houl di ng,
t he noul di ng t husacbtiannetinjscthen moulding, comprising at least

60% by weight of (meth)acrylates having at least

two - double = bonds, characterized in that the

reactive mixture comprises at least one

photoinitiator and at least one thermal initiator.

- 2. Reactive mixture according to Claim 1,
characterized in that the reactive mixture
comprises at least 90% by weight of (meth)acrylates

having at least two double bonds.

3. Reactive mixture according to at least one of the
preceding claims, characterized in that the
reactive mixture comprises at least one

(meth)acrylate having three or more double bonds.

4. Reactive mixture according to Claim 3,
characterized in that the proportion of
(meth)acrylates having three or more double bonds
is at least 25% by weight, based on the weight of
the reactive mixture.

5. Reactive mixture according to Claim 4,
characterized in that the proportion of
(meth)acrylates having three or more double bonds
is at least 50% by weight, based on the weight of
the reactive mixture.

6. ' Reactive mixture according to at least one of the
preceding claims, characterized , in that the
reactive mixture comprises not more than 75% by

weight of monomers having two or less double bonds.



“either placed in or transferred to another nould having a created cavity O
the injection nould is retracted or oaiged so that a space forns between
that surface of the noul ding which is®*to be coated and the inner surface of
the injection nmould, the resulting space respectively cavity is filled by
injection moulding with a reactive m xture according to at |east one of
~Claims 1 to 15, and the reactive mxture is first thermally cured

and, after the thermal, curing,cured by irradiation. 43 17. Process
accordi ng t'o O &eRCESYVec A ECHER i 268CFALRBalt Y IR nbGREFnePat Rt i AP
conprises at |easkcedgnpol yarraifel ecteshfiortheeqr oum corsiagt i nghef

pol ymet hyl net hacrylate, polynethyl nmethacrylimd styrene-acrylopitrile
copol ymer, styr§ﬁ8¥ﬁ&W§igﬂé%¥H:oﬁ%?%ﬁ@?ﬁﬁﬁé%ﬁ?%%ﬁ%&l%%%ﬁ%%r@?a e By
weight of photoinitiator, based on the weight of
the reactive mixture.

8. Reactive mixture according to at least one of the
preceding claims, characterized in  that the
reactive mixture comprises 0.03% by weight to 5% by
weight of thermal initiator, based on the weight of

the reactive mixture.

9. Reactive mixture according to at least one of the
preceding claims, characterized in that the weight
ratio of photoinitiator to thermal initiator is in
the range of 20:1 to 1:5.

10. Reactive mixture according to at least one of the
preceding claims, characterized in that the
reactive mixture comprises 1, 6-hexanediol
diacrylate, trimethylolpropane triacrylate and/or
pentaerythrityl tetraacrylate.

11. Reactive mixture according to Claim 10,
characterized in that the reactive mixture
comprises trimethylolpropane triacrylate and 1,6-
hexanediol diacrylate, the weight ratio of
trimethylolpropane triacrylate to 1,6-hexanediol
diacrylate being in the range of 5:1 to 1:5.

12. Reactive mixture according to Claim 10 or 11,
characterized in that the reactive mixture
comprises trimethylolpropane triacrylate and
pentaerythrityl tetraacrylate, the weight ratio of
trimethylolpropane triacrylate to pentaerythrityl
tetraacrylate being in the range of 5:1 to 1:5.



" copol ynmers. 18. Process according to Caim 17, characterized in that the
nmoul di ng naterial conprises at |east gg% by wei ght of pol ynethyl

nmet hacryl ate, polynethyl nethacrylim and/ or polymethyl nethacrylate
copolynmers. 19. Process according to at | east one of Clainms 16 to 18,
characterized in that the thickness of the coating is in the range of 5 Ism
to 75 rim 20. Process according to at |least one of Clains 16 to 19,
characterized in that the noulding materjal is injected into the injection
moul d at a lBenp&eaCHide nMird Urgngecerrding ote30et 2183ptocEE allor di ng

to at |east onecobhiWsailms th6 1D, Whatd@iaei fsd zed thathshet heatwiikei ng
material is cooled to a temperature in the range, o befgre t he

70 to 150
reactive nixtur 8FEUTS STWFIRD RHEC AP ToY L p (8E£§§C]é¥i%$8i Ad“t o at
| east one of O ai,BshE&aneddbl chiramterdtzed ithe haveidilet reagtive mifxture is

thermal |y cured g, LOMSLATe LBeLScENgECCT H) 19, FIACLACKES

I njection nould
diacrylate being in the range of 5:1 to 1:5.

14. Reactive mixture according to at least one of the
preceding claims, characterized in that  the

reactive mixture comprises a lubricant.

15. Reactive mixture according to at least one of the
preceding claims, characterized 1in that the
reactive mixture comprises colorants, metallic

pigments, UV stabilizers, fillers or nanomaterials

16. Process for the production of coated mouldings,
characterized in that

- the moulding material 1s injected into an
injection mould and cooled to give a moulding,

- the moulding thus obtained is then

e ecither placed in or transferred to another
mould having a created cavity

or

e the injection mould 1is retracted or opened
so that a space forms between that surface
of the moulding which is to be coated and
the inner surface of the injection mould,

- the resulting space respectively cavity is filled
by injection moulding with a reactive mixture
according to at least one of Claims 1 to 15,

- and the reactive mixture is first thermally cured
and, after the thermal curing, cured by

irradiation.



23. Process according to at least one of Clains 16 to 22, characterized in
that the thermally cured 4400 reactive . m xture is cured by irradiation at

o

a tenperature in the range of 10 to 48€. 24. Process according to C aim 23,
characterized in that the thermally cured reactive mxture is cured using
UV radi ation. 25. Coated noul di ng obtainable by a process according to any
one of clains 16 to 24. 26. Moulding according to Caim25, characterized
in that the coating is obtainable by curing a reactive m xture which is
appl i ed tolt/he SEPLESs oRCEREABA d%/?ng GtaEn t difper gharéctRiFeY ahBe of 75

to 120C and is thermdny mEG2Hind7 md¥adidHiNgcaesoL de80 a0 (dadtn dheor 26,
characterized in hhat t he oatkgg has a tq%ckness in the raQ?e of E mmto
75 nm 28. Moul ECAd™EEcorfGifF S M 275N haf 5 Rr i SRASHATEREt Phe

coating has a t potkmeshyln meehsangéatk,10poiymetd@lmthacrylimide,
styrene-acrylonitrile copolymer, styrene-maleic
acid copolymer and polymethyl methacrylate
copolymers.

18. Process according to Claim 17, characterized in
that the moulding material comprises at least 50%
by weight of polymethyl methacrylate, polymethyl
methacrylimide and/or polymethyl methacrylate
copolymers. |

19. Process according to at least one of Claims 16 to
18, characterized in that the thickness of the

coating is in the range of 5 um to 75 um.

20. Process according to at least one of Claims 16 to
19, characterized in that the moulding material is
injected into the injection mould at a temperature
in the range of 220 to 330°C.

21. Process according to at least one of Claims 16 to
20, characterized in that the moulding material 1is
cooled to a temperature in the range of 70 to 150°C
before the reactive mixture is injected into the

space.

22. Process according to at least one of Claims 16 to
21, characterized in that the reactive mixture is
thermally cured at a temperature in the range of 80

to 130°C in the injection mould.

23. Process according to at least one of Claims 16 to

22, characterized in that the thermally cured



24.

25.

26.

27.

28.

44 oo

reactive mixture is cured by irradiation at a

temperature in the range of 10 to 40°C.

Process according to Claim 23, characterized in
that the thermally cured reactive mixture is cured
using UV radiation.

Coated moulding obtainable by a process according

to any one of claims 16 to 24.

Moulding according to Claim 25, characterized in
that the coating is obtainable by curing a reactive
mixture which 1is applied to the surface of the
moulding at a temperature in the range of 75 to
120°C and is thermally cured.

Moulding according to Claim 25 or 26, characterized
in that the coating has a thickness in the range of
5 um to 75 um.

Moulding according to Claim 27, characterized in
that the coating has a thickness in the range of 10
pm to 40 um.



