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WO 2009/ 053130 PCT/ EP2008/ 060783 Met hod for the
production of coated noul dings The present invention
relates to a process for the production of coated 5
noul di ngs. The present invention noreover describes a

VA t he conduct of the said process.
Wé.”ze ?&é:gtftq ¢ noul di ng conposi tions whi chPCHERR008AP60783

of exanpl e be based on polynethyl nethacryl ate (PMVA)
are used for a very wide variety of 10 applications.
For this, the conpositions are extruded or
i njection-noulded to give noul dings. The noul di ngs
are nowad ' ' hi gh-
perf or maneeal R the R Riort OFeBERT b ngS, ¢
(autonobile interiors and 15 autonobile exteriors,
casings for electronic equipnent, e.g.
nobi | e-t el ephone cases, conputer cases, organizer
Thé ps&sent MRZnEbA YEIatdPROS pRicas8 iEVihel &Bduﬂfb?\eéf) coated
opaque-col oured add-on parts (e.g. 1n the autonn%lle
mouginG@s: rite prrsent isventian moragver desombed adysteq) farithe conduct

i aF r opaquely col oured consunmer articles.
Ofﬁ%éeﬂ?éﬁﬁ%ggfornance requi renents placed upon the
surface of 20 noul di ngs used in these ways nmake them
susceptjble to scratching, which is often visually
Themeplasiicapreldingreampesitiensiwhiali saysbyaway wf edaowie by based
h A i ' e icul arly, susceptible
on VBt Ppe LR IRMI By SR fof AT WlaRiaral or
applieaimrss Fonktts, thewenypatitidriscaretextideardt ihjeeticihindef to
. the ul dings produced, for exanple in order to
@V%EFﬂﬁﬁng%sy mat chi ng of the col our of the 25 add-on
part to the respective autonobile, during the
production process. It is noreover possible to alter
Theomhbeldingsogrerndvesdayls widelynomddadiontse produetibf iof Alghon  of
rfthe surface. %ﬁnwa of exggg}e, a noul di ng can be
PETGFOGN R #2ltP 1 FaMP ﬁ%@ﬁ&iﬂw%‘ I paky ypmabile inledersr@Nd n
autdh i i i ' v
o0 e el ey B Ts it b, MhogerElsmnepe
cases, queinyutembaseas, ofgarezarfcasespMIPS-plgyeaca 983 @t Rivisieh

cases), opaque-coloured add-on parts (e.g. in the automobile industry: exterior

-

mirrors, column cladding, mirror triangles) or opaquely coloured consumer
articles. The high performance requirements placed upon the surface of
mouldings used in these ways make them susceptible to scratching, which is
often visually unacceptable. When these mouldings are produced by injection
moulding they are particularly susceptible to scratching. Another factor is that
economic reasons make it very difficult to vary the colour of the mouldings
produced, for example in order to permit easy matching of the colour of the

add-on part to the respective automobile, during the production process.

It is moreover possible to alter other properties of the mouldings by modification
of the surface. By way of example, a moulding can be provided with a

hydrophobic or hydrophilic coating in order, for example, to alter wettability with
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rendered reflective or anti-reflective. These
nmoul di ngs can noreover also have dirt-repellent or
anti bacterial properties, which are often achi eved by
nodi fication of the surface. 5 The noul di ngs descri bed

e provided with | acquer Iayers to
W@%&W@?I stance, for col our matching, #555993&0@@733
| evel of hydrophobic/hydrophilic propertles of the
surface, or to nodify reflection properties, or else

to give the surfaces antim crobial and/or
dirt-repellent 10 properties. However, the traditional

wa?é?IQir'vﬁﬁH d)t‘HBr 9&u18§a13tt1é ¥§rfa€& 9’95rrﬁcn!lléfhn'@%'?g{1 A ¥RlVer be

conpl i cated and therefore expensive ese processes
renggved reftactive oo anhhfeﬂectyef dhese hoybdingsican omorebver also have

R B BaH ey eromete i) B Ot PR VOd By

modifficatieh of 8fd Slirfgde. | ayer at reI atively low cost to the
nmoul di ngs by nmeans of injection-noul ding processes.

By way of exanple, the publicati ons JP 11300776 and JP

ThERRAAAGE e SET s bt he DMatied Wibali S i8vSR g amprove
scrﬁQhTrbglsmﬂdel fartdomuratb hitD 1o’ ddigitRe RN o Or yo, 1998)

descri bes a two-stage RIMprocesS. Metathesis-RIMis
hydrophebig/ydraphilistraparties mi iheisugace.cmto modify reﬂectnon

oo 508853 i Y e AR BRI TRV B

pro;ielftleeeblo@epebehévaemtmnal dppization ofestidlive [AcqiRas | isﬂ%latlvely
IS then injected in a second RI M process into
con@niﬂ an% gﬂperegge Sxaensive ohprssoprosesses have little suitability for

the Péaildronioftidd QpRId.Led ihR hane ol i gomers, styrene,

and diacry ate Cross I ng agents, and al so,
appropri ate fillers and pignments (TiQ2, talc), and

har dened free-radi cal nechanismat 95C for 2
For s TASHTL HiBCasseRthays MBvBUoNEBEN JDPHREIESH capranply a

scré?éhﬁéé?@l‘éﬂt IEQkY 9t f&a tvemoépgfét%%ﬂé%’uiaf pgé’%g)%éé?%ogf%

kew se "descri bes a process
mjectrcuumumm; progesses.oby mayl afiexgngtiethe publications

JP 11300776 and JP 2005074896 describe injection-moulding processes

which give a moulding with a scratch-resistant layer.

The publication JP 11300776 (Dainippon Toryo, 1998) describes a two-stage
RIM process. Metathesis-RIM is first used to obtain a moulding from
dicyclopentadiene. After hardening, the movable part of the RIM mould is
moved backwards, thus producing a defined gap between moulding and mould.
A coating material is then injected in a second RIM process into the said gap,
and is composed of acrylic-functionalized urethane oligomers, styrene, and
diacrylate crosslinking agents, and also, if appropriate, fillers and pigments
(TiOy, talc), and is hardened by a free-radical mechanism at 95°C for 2 min.

The document JP 2005074896 (Toyota Motor Corp.; Dainippon Toryo Co.)
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processes a plastic, in particular polycarbonate (PC),
to give a sheet-like noulding. The nould then opens
around a small gap and within a few seconds a
reacti ve solution conposed of acrylate-functionalized
uret hane oligoners, 5 acrylate crosslinki n%a_agents, _

WO 2Q0B(Q53130 and an organi ¢ peroxi de initi BEGYEP2008/060783
i njected and hardened. The hardening is conplete after
a few seconds at 95C, and The conposite product is
denmoul ded after 90 s. It has good scratch resistance,
adhesi on, tenperature-cycle resistance and

. - | i ; . 1. i.al i
LS 5 S I i
proobismpladftibpih pmimﬂarppd?cbrolbn'ﬁmo(rﬂlﬁg))r, Q{ngvéié §me_£é%tﬂiﬁéfrﬁ

i is( i xyl )net hane units. The
mollindi s M LCPD CPeab GFeunGhersTial 840 AA NN 3 dou seconds
a ré4Pie eriLﬁ%ﬂ.WS%&i’ %fgéét?ﬂa%r-%%%héﬁeer& {Ef’%g\e' dligomers,

ti me-consum ng, maki e entire process
acrgateeorossknkinmagaets, imhdlitoesnaid amerganiicepéircxxidgﬂggi?a%mg ;
. . process, describ iin the ublications JP 1 and
inie Bl GRE b Sharemating RepyREls 2Her Blewsecphas af 95°C,
. . P e . L di us.
AN R oM I F ey P ahergy SPHthis togiRageh,
resistesnce, pdbesiesdemperatuss-cyclodasisiamee #20 Wanbiveater-ojdien

arli reover with the operating tipes of the system
res@fanes. ARiesSefifiadeston il PhBECEng: bdhS Reeseriserald diethgne
oligbew WHXH isvddriipsRePEMisoporbA8 diisE@fEna¥e uRitX bebeS, and
. these therefore can cone into contact with novable
bis(jsecyaneyciahexyhmethaneamitshe |1 ong cycl e tinmes descri bed
above can noreover lead to quality problens wth the
nmoul di ngs produced. In this connection, it may be

Thesmatleithgshddscribed abovk dhtrigsicanppavs H666 ﬁ%pﬁérﬁé@] MGk,
thermal stress in the extruders, and this can lead to

the BEQUSHAR iPHRCaSS is HENGEPREHERIBT, Makingdbelanticapraness
g £ [0t | nd. :
cxpERADONRIREE Bler ) o iBrt 5, PRRL ALCER) By e
pubREBh8IBL BIB AT TEERRD 0B/2008083896! is SrethattiREpSIQRYiILatiGH Bf
al s?, a resultant change in the properties of the.
the gaciive Hagc_ure in the injection-moulding apparatus, making it difficult to

achieve short cycle times by these processes in mass production.

Problems often arise moreover with the operating times of the system, since
the injection moulds are often not sufficiently leakproof with respect to the
reactive mixtures, and these therefore can come into contact with movable

parts of the system.

The long cycle times described above can moreover lead to quality problems
with the mouldings produced. In this connection, it may be stated that the
moulding compositions are subject to thermal stress in the extruders, and this
can lead to degradation of the polymers. The result can be a change by way of

example in the mechanical and optical properties of the moulding compositions,
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Efforts are noreover continuing to inprove the scratch
resi stance and the weathering resistance of the
resul tant noul dings. There is also a need for 5
provi sion of a process for the surface nodification of

moul di ngs _whi ch can adapt the surface progerti es of
W%QP@(Q%Q@O a very wide variety of requPfdfeR2@08/860783

way of exanple, the process,should in particular
permt the production of hydrophobic or hydrophilic
coatings, in order by way of exanple to alter
wettability with water or with other liquids. The

| r C .
o oPUREESE = ) dd B BN oL Y ioBURASq A0 pfiings
nor eover be possible to equip the noulding with

dirt-repellent or antibacterial properties. 1In the
EMORGATE B AT 5P BRCRRN THPIaeans S Ao 585 Slance ngse

weé’th@ﬁﬁgfreé@l’éﬁeé 'o@'fhéf %suﬂéﬁ’ﬁ’hgg % There ls"\éﬂh(ilé ey for

produce coated ngs, can be 1ls carried
prowigionsdfreppsocand fait themuraostmodi heatmd)fdnngldhmsanllslbb e

b b d d
adag 1 PRSP PO SRS DRUKIE G A YR VTR O ocess
req@ffﬂé’r%bﬁts'TnyW)%f @)@arﬁ?l@am@pt%ﬁegé ¥hHdTR laﬁid&%sr ﬁ@rﬁﬂ the

excel |l ent © mechani cal properties. In pa t| cul ar
progigetiady dectm@hmbic ex hyéiophhicgioadingatic lord@tby way of arample

coat ed ul.di houl d nor eo
to {0 weRABE ALy Hferd ML TR L OENER BeheasTatnotif oreover
allowethesuaiaes to Bb&eﬁﬂ@ﬁ‘e@sl‘éﬂébﬁl}é 6 antRfgRvEVe NEsKARAPh&eBler
produci ng noul di ngs wi th high precision and
be pessihie te gavip ﬂapgﬁouﬂdmg wiih dirsrepedent gcaniibastasial groperties.
noreover pernit maxim zation of operating tine of an
i njection-noul ding system These objects, and al so

In thed hght of e ptior ahj it Wwasaldvhan @ihjetdof meo;bne@eh{ Mvention to
nti oned, re readily derivable or deducible from

provige agirpeesY w@&aruwr@eug%@eatew PAUIdRgSs260d/M0ES gan be
carr@éﬁ%ﬁﬁ{%@%ﬁ% féﬁ'f‘@é rcyg r@Eﬁ ?mﬁe&ﬁg n@{{@smg

rocess w
mmmlxmruyaI@etcmes ant adimmhdtivebf loWhetdl rverdy stnhqungstss ar e
protected by the dependent clainms which refer back to

Caiml. Wth regard to a systemfor
The process should moreover be capable of giving mouldings with excellent

mechanical properties. In particular, the mouldings should exhibit high scratch
resistance and hardness. The coated mouldings should moreover have high
weathering resistance and high chemicals resistance. The process should
moreover be capable of producing mouldings with high precision and

consistently high quality.

The process should moreover permit maximization of operating time of an

injection-moulding system.

These objects, and also other objects which, although not explicitly mentioned,

are readily derivable or deducible from the circumstances discussed in the
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conduct of the process, O aim 26 achieves the

underlying object. 5 The present invention accordingly

provi des a process for the production of coated

nmoul di ngs, by injecting a noul ding conposition inLo an

nould and cooling the conp03|t|on t o obt

Wé%hggh?%ﬁa and altering the injection GTéﬁ'ﬁ%OQ&{OGW%

such a way as to produce anczinternedi ate space between

a 10 surface to be coated of the noul ding and the

i nner surface of the injection nould, and using
injection noulding to charge a reactive m xture to the

mtrb&ééﬂdrﬁ Bfe bBHIRVER ?)'_yaat Sro%@§§ Wnth%?ladfalﬁé ‘Féétp Fe%h%ifbétgﬁtt Claim

tenperature o I"east
1. Aduaé\(tagemsrm'obddmmntm of tlrmnederﬁtwe mrbeessjarmgrod:éctedn ey the
cessfully

5 Thi t hod
dep{ﬁ%ﬁ(éfﬂb@? T Wt h AP TRD I MV (edmay & Bisystem for
corfdgbﬁéﬁm@ precé¥0 €88t DETachlF R RS UREEMIN nngfe%@t ed

moul di ngs whi ch can be carried out sinply and at |ow
cost. The noul ding here can be obtained with very

The PRSERE P et BEarBMeRUbiavides Spiscest e statlcsipey®
coaf@lﬂi’rﬁiuﬂﬂﬁg%ﬂyﬂn}%&ﬁﬁ? b&ﬁbul@iﬁ@@&hﬁé&ntlorﬁ"frﬁ@%htlhj%%tlor‘l fhould

particular, the nouldings can exhibit high scratch
andr goglisg dhe sommesitivartambiain ammeulding, ang Ptesipgrthi dyjection

mod Bt 105y AT BSSE PS5 AR Pl I Ko

surfeae to bercoaeacﬁﬁf)tlh% moDIdRRy &hd tHedih n@ﬁémﬁaéepbf thednjection
roducti on of hydrophilic or hydrophobic 25 coatings,
mOLﬁﬂ ;Y Hfs'neymﬁ/a&wrbm%%ﬁ@rt% ct\@rgﬁ 3 rﬁaqmée maiKiure tg/thgi t h
r S
rosBHE I in Mo e, chtelterRa s 18R BeERI A 186y o

portiuroafethe injeotian mmutd)isi increased|fol the ouring afithé resmiok IngiRture.
or anti-bacterial properties. The coated noul di ngs
nor eover have hi gh weat hering resistance and high

o R St i L

foreae@h Ppprecess tor thed)roﬂmﬁiommfsdcmt@htﬁomdihgmmm ¢drybe B%
to .t
carr?ﬁ\%ﬁﬁlmgﬁ/ﬁgﬁ@s@mu' S Ob gg glgeeﬁgﬁ &0 tar}%ed With veery

short cycle times and with relatively low total energy consumption.

The inventive process moreover gives mouldings with excellent mechanical
properties. In particular, the mouldings can exhibit high scratch resistance and
hardness. The surface properties of mouldings can moreover be adapted by
the inventive process to a wide variety of requirements. The process can, for
example, in particular serve for the production of hydrophilic or hydrophobic
coatings, in order by way of example to alter wettability with water or with other
liquids. The surface can also be rendered reflective or anti-reflective. The
inventive process can also equip a moulding with dirt-repellent or anti-bacterial
properties. The coated mouldings moreover have high weathering resistance

and high chemicals resistance. The process can moreover produce mouldings
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cracks or simlar defects. These noul di ngs noreover
exhibit high surface quality. 5 The process noreover
all ows high operating tinme of an injection-noulding

system Surprisingly, in particular by virtue of the
curing of the reactive

r re increase for the
Wé‘%@@@%&ﬁeat er inperneability of the syBEJAFR2p08/060783
successfully be achi eved. Axsignificant factor here is
that the novable parts of 10 the injection-noulding
system are not inpaired by the curing of the reactive
m xture. This is surprising, particularly because the

T e R b I SR S i S

motldingeodlktabtable gbeardingripdhatnvemtive Phecdsswexhibivia edsshge no
can_noreover . mnim ze thernmal degradat] | of th

crafisn, PP YISk GRS + 1sise MRUIEIISIRORRYEF exbiRiSIgN S4itaper 5

Il dings with high and consistent quality.

udiBy
g I nj ection-noul di ng processes have been known for a

long tine and are widely used. A noulding conposition
The BstEBS by o il a GrBraific 58 sk b biergor 8 dtiding
systdeSUipPiRingly)én BARICURE HY\REES Bf VR RISRKS incréefor the

place by virtue of an alteration of the injection
curing tfdhe iprGtive dnixiuie cgricatirdnpespasbilifysof the syatestcan

socB LR e B R My SLE s A BBt B o
the imjettibramotilind eysteatlateonsthimipaged bythe @atihy \OF the Madtite
.to the interned ate space produced. The steps _
mlxaggc??lﬁé% SHERSPECa ParigELI Y Braaush the viscashuet heeartive
i BB RUTHER: LR bR detv@ Hinlbe usualy pore

flowableat highapiemperatures. T2 2QBALHIXSAESTON CEH/Rd2008f ARl
ns for the production of the

therr%ﬁ] :%%L%Aqq%n%qggi%éhgiggé;ompositlon% in the extruder, thus giving

mouldings with high and consistent quality.

Injection-moulding processes have been known for a long time and are widely
used. A moulding composition is generally injected here into an injection mould

and cooled to give a moulding.

According to the invention, the coating process advantageously takes place by
virtue of an alteration of the injection mould, where an intermediate space is
produced between the surface to be coated of the moulding and the inner
surface of the injection mould. Injection moulding can be used to charge a

reactive mixture to the intermediate space produced.

The steps described above are described in more detail inter alia in the
publications JP 11300776 and JP 2005074896, the disclosure of which is

incorporated into the application.
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known per se, and these noul di ng conpositions conprise
thernopl astically processable polyners as obligatory
conmponent. Anong the preferred polynmers 5 are by way
of exanple poly(neth)acrylates, in particular

ol ynet hyl  nethacryl ate (PMVA),

Wé@@ %ﬁgcr yl i m des, polyacrylonitril esPCT/EP2008/060783
pol yst yrenes, polyethers,nzolyesters, pol ycar bonat es,
pol yvi nyl chlorides. Poly(neth)acrylates and
pol y(nmeth)acrylimdes are preferred here. These
pol yners can be used individually or else as a
m xture. These polymers can noreover also take the 10
~form of copolyners. Preferred copolyners are inter

Moalding sbyipesitions fot thelpirodmdloncﬁfﬂhe)nlmjléln?&b)b@%&té@bﬂé c

d I t hyl th t
K @/@'b gﬁg%o aﬁfﬁ% 62‘9‘?‘# gﬁgé%e%ﬁ/wm&eq@cﬁn%{)%seatheermoplastlca”y

o461 RSB EEHHILA A SORO e Bogymers

arel maway 06 exam plaepcqjmrneth DH@ylatesb liry paﬂncbl@a@bly&%?y ]
me%c&ﬁetea(g’?\/l l@%ﬁ WRi?t’eH" E{yﬁreg gtlgéygc%ylloﬁﬁrslltes 8go@st¥renes
pol?&héf@bﬁ%@t@r%& ér%ﬁ&te@ngélgﬁmgf qu i ot F il%/(tg'\etrll%aCE}/Tjates

met h acr)r/1 ate copo YNers,
and pely(roethgacrgimidesos ipréferred2@r@hEhesmpolymgrs can be used

e R SIS I A
forrh 8 cOpaIyMEr &t RSfEREPESSEFmMERS B@TnYéraéli%Sstyr%H@ acrylomtnle
acrylates, and al so m xtures conposed of

COPPBAnWFﬁeﬁMﬁ‘@'maml@QCIdrC@q@bmﬁl@raﬁdomlame#M meﬂiyacrylate

conPGAE 58] S R H i By

copolyingdrs, of  (meth)acryl ates, based on the wei ght of
the nononers. These nononers are well known to
persons skilled in the art and are avail abl e

PeraIY 63 TR AR e onar o vo

pref@fmy_asebsﬂsmmé@hséaa%a@cul&w pme@wtaé@ﬂ 80% by
net h) acryl ate, ethyl

welﬁﬁeeﬂg%{XWM@etbe%We of polymethacrylmethylimide and/or of

polymethyl methacrylate copolymers, based on the total weight of the moulding

composition.

The moulding compositions of the present invention can preferably comprise
poly(meth)acrylates. The expression (meth)acrylates comprises methacrylates

and acrylates, and also mixtures composed of both.

Poly(meth)acrylates are polymers obtainable by polymerization of a monomer
mixture which has at least 60% by weight, preferably at least 80% by weight, of
(meth)acrylates, based on the weight of the monomers. These monomers are

well known to persons skilled in the art and are available commercially.

Among these are, inter alia, (meth)acrylic acid and (meth)acrylates which derive
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(nmeth)acrylate, butyl (nmeth)acrylate, pentyl
(nmeth)acryl ate, hexyl (neth)acrylate, 2-ethyl hexyl
(et h)acryl ate, heptyl (neth)acryl ate;
(et h) acryl ates which derive from unsaturated
al cohols, e.g. oleyl 5 (neth)acrylate, 2-propynyl

WO 200905314304t e, allyl (meth)acrylate, vinfiCT/EP2008/060783
(meth)acrylate, etc. an1de§ and nitriles of
(rmeth)acrylic acid, e. g.
N- ( 3-di net hyl am nopropyl ) (net h)acryl am de, N-(d
i ethyl phospho no)(meth )acryla mide, 1

0
o SEUPAEE ORI et R BB RS (e BBHSL, ropy
(méimpadryiats, )BL&I/IE(mdmraQWIatépréht\ya@héﬂh%@rylaté/ Hesoply al ky!l

h yd
(iR A g{@:shex%”&n@hmlg;@@[@‘gx relasatate ate, 15

(m%nzg ﬁ;ac rﬁggéé o(éi‘ﬁ% %g?ﬁﬁ?tﬁ@ac rcg'foque%o@gklh as

méihf)ladmtam@dpmpyﬁwe(tﬂéta)acwlatreeallyl((mm»aamatbavlﬁﬂ of
t}?&?r agohol s, e.g. tetrahydrofurfuryl

(Mmetadylals. WiGi e, vinyl oxyet hoxyet hyl (et h)acryl ate:

amfd aRPhIAILRS [REhadRs BURCEY 2t o5, such as 20

trinmeth propane’tr rylate. The preparation
N- (afdlmw)ﬂwhy(akaémﬂi)an@mma al so use, al ongsi dg t he
acryl at r| bed, above, other unsaturate
N- (ﬁ%m@? '%85‘ S(Sﬂfﬁ'g COUBMI& t h t he abovenent i oned
1 rﬁmhaéw oéﬂeé‘ﬁl@@ -2- H&@h;ﬂ@%paaél Q:?Bl%éﬁw Mné‘bﬁz&rgétéshgéau as

nmpoun based on the wel ht of € non

-vmwtsmc@hezsyl4U%tfb)¢cmatghb9rrm eﬁemmrylarce om0 to 20% by
nonpners here can be used

hyd@ﬁyéﬁpﬁvggrslaég guﬁﬁﬁsure Armng these are inter

Bhwmy@o@yk@ﬁ@ﬁ)a@wgf@ as 1-hexene, 1-heptene; branched

kenes, such as vinyl cycl ohexane,

3 4@!@@@%@@@1@@@%@, 3-met hyl -1 WO 2009/ 053130
2- h%’%@(@mp@ﬁ&ﬁ% %ﬁate 2-hydroxypropyl (meth)acrylate;

glycol di(meth)acrylates, such as 1,4-butanediol (meth)acrylate,
(meth)acrylates of ether alcohols, e.g.

tetrahydrofurfuryl (meth)acrylate, vinyloxyethoxyethyl (meth)acrylate; and
polyfunctional (meth)acrylates, such as

trimethylolpropane triimeth)acrylate.

The preparation of the poly(meth)acrylates can also use, alongside the
(meth)acrylates described above, other unsaturated monomers
copolymerizable with the abovementioned methacrylates. The amount
generally used of these compounds, based on the weight of the monomers, is
from 0 to 40% by weight, preferably from 0 to 20% by weight, and the
comonomers here can be used individually or as a mixture.

Among these are inter alia 1-alkenes, such as 1-hexene, 1-heptene; branched

alkenes, such as vinylcyclohexane, 3,3-dimethyl-1-propene, 3-methyl-1-
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9 diisobutylene, 4-nethyl-1-pentene; vinyl esters,
such as vinyl acetate; styrene, substituted styrenes
havi ng an al kyl substituent in the side chain, e.g.
a- met hyl styrene and a-et hyl styrene, substituted

styrenes having an al kyl 5 substituent on the ring,
WQ%OWI 0ol uene and p- net hyl styrene, haP&JérB2@EB/I060783

styrenes, such as nnnochlgrgsgyrenes

di chl orostyrenes, tribronostyrenes and tetra
bronostyrenes; heterocyclic vinyl conpounds, such as
2-vinyl pyridine, 3-vinylpyridine, 2-nethyl-

Y ., Ryl - 4-vi nyl pyri di ne,
d”s'ébglt 'Jr‘Teg ﬁhf@t 1 é?/'ﬁ%yfgi di ne, 10 vinyl pyrimn dine,

vinyli asjénsi pmh ds nm,yl 8esftateyl car bazol e, 3-vinyl carbazol e,
1-vipylim | -1-vinyl

o RGPS Sl bl o
a-n%tﬁ}/lggyré’ﬂé GREIELERS) st)?fﬁt{é néfdtf%lﬁ{tyr oﬂ}rQﬁeS having an alkyl

I caprolacta

substitudnboal theeingy ey Mnyitalueneiamy p-heibyistyeene, halogenated
t hi azol es and hydrogenat e

vi nyl t hi ol ane, I
styrigng 1%%%%%005@5%@@%» dichlorestiigmes g Bbseraastyrenes and
tetrébf&i{ﬁ@éf kgs; vinyl and isoprenyl ethers; maleic acid
deri vat%@ such as nmal ei ¢ anhydride, nethyl mal eic

hetenoieydia \dey! conna;bcmndsd suchras Ryvingbwiidinde3-vanytbytidinee 2-methyl-

sviyRyrdRens Py BYBY RIF tingh e s Y g visylaydine, ati or
vm;ﬂ’;ﬁyrﬂh&td@ QﬁwylMBéﬁdln@ag’ an‘s’/tca'r@élz%tle 0¥ aVEEAY

particul ar at |east 60% by wei ght and” parti cul arIy
4-vipyleadagpiey 1av|nyl§at§ﬂazalo%m9thwb1 ginyliofidazal hitvinylpyrrolidone,

2o RBfdest, Sy bV leing S Hn i Etpidhs, Rk YsBblicsdtes
-vmwumom“c@ﬁﬁ nvlnwgg?l@hg?ggywdgr@g e\grﬁ?lgﬁﬁﬁﬁén@r\/ﬁw)ﬂtﬁrdi@r%

wnygblﬁégﬁsta%hyctfaﬁeﬁaiﬁér\/il@éthmdemymygmqayp;e@tmmDm,wed
VlnyWa%BI glffer from one anot her by way of exanple in

vinyl and isoprenyl ethers;
maleic acid derivatives, such as maleic anhydride, methylmaleic anhydride,
maleimide, methylmaleimide; and ’

dienes, such as 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 of methyl methacrylate, in each
case based on the total weight of the monomers to be polymerized. For the
purposes of the present invention, these polymers are termed polymethyl
methacrylates. Preferred moulding compositions can comprise various
poly(meth)acrylates which differ from one another by way of example in

molecular weight or in monomer constitution.
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nol ecul ar wei ght or in nononer constitution. WO
20091053130 PCTI EP2008/ 060783 - 10 The preparation
of the (nmeth)acrylate hono- and/or copolynmers fromthe
nononer s descri bed above by the various processes of
free-radical polynerization is known per se. For
WE'RIR31dpe pol yirers can be prepared by plikpangsineo7ss
pol ynmeri zati on, solution polynerization, SuspensSion
pol ymeri zation or s enul si of0 pol yneri zation. Bulk
pol ynmeri zation is described by way of exanple in
Houben- Wyl , Vol unme E20, Part 2 (1987), pp. 1145 et
seq. Useful information wth regard to solution
Theergpanationor the (reethgacTyliate hpage ahdss cebolyeters ifront tre

OBt A5 ash abEUR RG R YOk PIOTRESRE TERTAIER page
polAdizatiors Rkndn pBEsS e é@ﬁ%l@%@ﬁd@hé% &be gfegbla}gg by

ol ymeri zation is described and explal ned on page
bU'EtpoémeﬂZﬁlOﬂhéolgaﬁe pohwfignization, siapshsianepblymetidation or

T e
Hou@mw%lm'/bmmwng Pan e 98¥9, preAnaseitsed. PXefup in¥iAation
1) R CHZ O (1) NOR3 "in which RIL and R2 are

Wiﬂi(l a%gﬁrﬂ dasobitioi o whnerizatipnds deenchgapageri 166 ef sest ythe

d i S . | . or | di cal
sl et S NP9, 1B Bl Bl iyt
likethsrt faumidtcn pagé he48 tot set Usfehélsaniedfdferapce, Whad erRABIEY

ticularly preferably nore than 50% by

ight, pa _ :
PO%?&Z&“%@ efbed apf @plaingd pnepeeddisp etrsde of tgnsanes
refdi¥ndei ght, of the poly(nmeth)acrylim de.

Preferred moulding compositions can moreover encompass
poly(meth)acrylimides. Poly(meth)acrylimides have repeat units which can be

represented by formula (l)

F—R1 2|
o N0

3
R !

in which R" and R? are identical or different and are hydrogen or a methy
group, and R®is hydrogen or an alkyl or aryl radical having up to 20 carbon

atoms.

Itis preferable that units of the structure (1) 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 described by
way of example in GB Patent 1 078 425, GB Patent 1 045 229, DE Patent
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[ i mdes is known per
ration of poly(meth)acrylim de:
so et -dsir 1o b 2% vy of o e 1o B8 Pl
GB Patent 1 ,
PCY EP2006/ 060763 - 11 2égs(ﬂ 156 (= US lertlggtessg) 627
27 =
Wébogg/dg%1§ﬂtte$2tcan nor eover contain furthpcw@pg@@g/?60783

ol
Iﬂletsg \(/:\m)ch derive by 5 way 1_qf exanple fromesters o

acrylic or nethacrylic acid, in particular ¥m ﬁgnleower
al cohol s havi ng from1l to 4 carbon atons, 'deor e
mal eic acid or its anhydride, itaconic aci

TaBhg d66 ¢e US Paydyy 604 'Z@'?P& D! ﬁ‘%’tlgﬁf:gjf’ 26 #‘3'5%&%[1% Slatest

' ' i de. The ‘proport sl
4&%%%22(305%2“ cyclized or which are very (()jl frfl gul t
to cyclize is intended to be no nore than SgtA)agd y
wei ght, preferably no nore than 20% by wei g _

% by wei ght,
Thase copdlgmeys Déﬁfﬁr@g?é{rt ? t%ﬁﬁgﬁgégﬁgﬁé&%i%gs which derive by

B el Gomatosar Ayttt RIS e OB i
lowa @fboh@%cmﬁiﬁo%gll é(é%l-ﬁ%éqpﬁ p%,mepeamm BRI its
and/ or enconpass | YTTELTIY P ol yret hyl
anbydyides imscmid wg%ﬁ;@ﬂ?é%ﬁ?f%@}}go o g?ll'vnﬁgix gride er
“RPEREP B tbo vt cotna comarts wh ot e
cyphaRsehiN ote V%y@g}cﬁﬁﬁ? s ShRndea f0 Boriatbm than 30%
by&gqj%q, f;ﬁ%g%m Bd moreghah 20%BY wdi tl %ﬁg nm%;%lg %A’P?qf;fgtrahbely o

i i di zed, The resu
e 88 B Wit B2s6 iy teswaighl ihembhorpel yer .

terned are
PMM - PMMA copol yners,
PMWA, and al so PMM  or e.g. wWwth the trade mark

rcially avail abl e, _
Mo&%gm@pps%ﬁnama:;agg (t%s g:;seﬁMr\iljlré Sﬁﬁeﬁatﬂ@ﬁ%&'@@:cm
enﬁﬁgs@%@f%@@gmmm@mgg) ﬂ’MMllancﬁgazﬂccgﬂ;(pﬁzf,sso .
polymegyt mehmltb;@gn(ﬁwﬁg.oﬁ%@{gﬁnﬁg%fgiFgcry@hm@é PMI),
pou}gg?et'pw%%-ﬁ@asﬁmw and/oyENIg- PNV AS o JoR K ESs 4rC-
prefRRmIY 86 FolymBesS 5t PMMI and PMMA which are prepared by to some
extent cycloimidizing the PMMA. (PMMI prepared by partial imidization of

PMMA is usually Prepared in such a way that at most 83% of the PMMA used
are imidized. The resultant product is termed PMMI, but strictly is a PMMI-
PMMA copolymer.) PMMA, and also PMMI or PMMI-PMMA copolymers, are
commercially available, €.g. with the trade mark Pleximid from Réhm. An
example of a copolymer (Pleximid 8803) has 33% of MMI units, 54.4% of MMA
units, 2.6% of methacrylic acid units and 1.2% of anhydride units. The products
are known, as also is their preparation (Hans R, Kricheldorf, Handbook of
Polymer Synthesis, Part A, Verlag Marcel Dekker Inc. New York - Base| -
Hongkong, pp. 223 et seq.; H. G. Elias, Makromolekijle [Macromolecules],
Huthig and Wepf Verlag Basle - Heidelberg - New York; US Patents 2 146 209,
4 246 374).
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Hongkong, pp. 223 et seq.; H G Elias, Mkronol ekul e
[ Macronol ecul es], HOQhig and Wepf Verlag Basle -

Hei del berg - New York; US Patents 2 146 209,
4246374). WD 2009/ 053130 PCT/ EP2008/ 060783 - 12 The
noul di ng conposi tions can noreover enconpass

WQ 2088 BPlonitrile polymers (SAN). ParpCqups008/060783

preferred styrene-acrylonitrile polynmers can be
obt ai ned by ponnerization‘&? m Xt ures conposed of 5

from70 to 92% by weight of styrene from8 to 30% by
wei ght of acrylonitrile and fromO to 22% by wei ght of

ot her conmpbnoners, in each case based_on t he total
wei ght of the nononmers to be polynerized. 10 In order

I ! . o o ;
et e oy SopRationt SahhafcRel Shitinpasy petRCa G R
PQ%HHB BsiSANh S aglinularheprefenes e@r@fe-écr?turﬂtri%pélw?q%ﬁé’/@@y be

' .on. the t I i ght t he copol yner,
Ob\gﬁhggibglaggicngﬂ%%@’aoef 2 aeﬁ\ﬁg%?ai%on )pol %/germ\l/\g;);e

i 2/ 2) X. (RSI Q3/2)y | ,
o T D20y hﬁ%)ggéénol%z y(: from0.5 to 15 100

where x = from T _ _
from)g@g @V&bf’ﬂ{ﬁiﬁlm af@ordonibilecandhere R are i dePtl cal1 ?r
' enyl radicals having from 0
o D15 o 7 Ml otfer GMOndREHS” T faeh Fraesed on the total
wekghd o6 ¢z bmmongets ¢abe. pdiyrasiged. 0 94. 5% by wei ght, based
on the total weight of the copolyner, of a .
pol ydi al kyl si | oxane |layer b) and 20 from5 to 95% by

0 0SS 08B 1) 1 B B PRI e
e e PSS et o e g oo
frofiT s P5% Puecbated o & ptehwebhipi tbesopolyparcot a
oo o a0 etBhabiiton aHier iribSE et Riinylar
(Rertei xS 038)(Bidsd)ln gthere xi# Fonad taobisemeI%Xg elff@R10.5 to
100 rrﬁBf%,t z E%?Arﬁtoatréc& rt%q%l o\,/{N%léFe R are identical or different alkyl or
alkenyl radicals having from 1 to 6 carboh atoms, aryl radicals or substituted
hydrocarbon radicals,

from 0 to 94.5% by weight, based on the total weight of the copolymer, of a
polydialkylsiloxane layer b) and |

from 5 to 95% by weight, based on the total weight of the copolymer, of an
envelope c) composed of organic polymers, which comprises vinyl groups prior
to the grafting process, and the envelope c) is obtainable by free-radical

polymerization of a mixture which comprises acrylic esters and methacrylates.

The inventive moulding compositions can moreover comprise acrylate rubber
modifiers. Surprisingly, this can achieve excellent impact resistance behaviour
at room temperature (about 23°C) of the mouldings produced from the
moulding compositions. A particular significant factor is that the mechanical and
thermal properties, for example the modulus of elasticity or the Vicat softening
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at roomtenperature (about 23C) of the noul di ngs
produced fromthe noul ding conpositions. A particul ar
significant factor is that the mechanical and thernal
properties for exanple the nodulus of elasticity or

e Vicat softenrng WO 20091053130 PCT/ EP2008/ 060783

WQ 2@99/05& . remmin at a very high |evel .PCT/EM008/060783

attenpt is nmade to achieve §]nrlar not ched i npact
resi stance behavi our at 3 tenperature nerely by
using acryl ate rubber nDdrfrer or silicone rubber
graft copolyner, there is a relatively marked

Poiﬁtegé‘r?rblnoé}éoerty %ﬁ?é\}ér WﬁéH%ﬁeH@tTJ‘%ﬁe%r h?e’vés "ﬂ%ﬁ ng

lers are are COpO yine

noteh@ab rmp&rm deeretaeicepmr&t/mc atirgom \tdémperettbn% Deray Bndsinee
have a hi proportion of the

enve
acrylgiq M(@@F ogifiar of @Pﬂﬁéa Rgyoralt @@omrefheéa isne rglptyely
[ ve a structure having two
magﬁglqlgs %ﬁ&H i tﬁ%?ragﬁgac%%st itution. Particularly
preferred acryI ate rubber nodifiers have inter alia
thef } 5‘% (ﬁ.rcture 15 Core: E mer whose
ThesPsoHIEIcbBeT MAGHIATS RE¢ KARWYIRSY S Shay are-agRolymsss hgving
acdl@%ﬂ*&-en@éﬁé’sﬁﬂcﬁrp@ vW?ér@Hﬁe%ré Fﬁ nvec-l;g ehar}ela ligh
ol ymer whose proportion of acry ate s at
prombpft%(@hth)aw@éeﬁ desm"ibedvaé)og'let of the first
shelI. Shell 2: Polyner whose proportion of nethyl
nmet hacrylate is at | east 90% 20 by wei ght, based on
Prefdieed@irglate Afbbchensifici8thesddlhle a@trd’@&’reﬂaﬁ%@?ﬂm helf of
preferred acryl ate rubber nodifier can hav
d'fqugmmmsﬁ@—'m@tructure 25 Core: Copol yner conposed of
met hyl nethacrylate (95. 7% by weight), ethyl acrylate
(4% by weight) and allyl nethacrylate (0.3% by wei ght)
PartBular§oprefatmed acoime seisbarfmboifigts Raveyintdraaliaihe 28fidwing
wei ght), styrene

structure:

Core: Polymer whose proportion of methyl methacrylate is at least 90%
by weight, based on the weight of the core.

Shell 1: Polymer whose proportion of butyl acrylate is at least 80% by

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

By way of example, a preferred acrylate rubber modifier can have the following

structure:

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

S1:  Copolymer composed of butyl acrylate (81.2% by weight), styrene
(17.5% by weight) and allyl methacrylate (1.3% by weight)

S2:  Copolymer composed of methyl methacrylate (96% by weight) and ethyl
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(17.5% by weight) and allyl nmethacrylate (1.3% by

wei ght) S2: Copol yner conposed of nethyl nethacryl ate

(96% by wei ght) and ethyl WD 20091053130

PCT/ EP2008/ 060783 - 14 acrylate (4% by weight) The

ratio of core to shell(s) in the acrylate rubber
WOR2E0P(053930an vary widely. The ratio by RETEP2008/060783

core to shell CSis preferﬁbly in the range from

20:80 to 5 80:20, with preference from 30:70 to 70: 30

in the case of nodifiers with one shell, and the

ratio of core to shell 1 to shell 2 C/Sl/SZ S

0 from 10: 80: 10 to 40: 20: 40,
BQ?%&E%F%Y‘V"WQ?%“QE‘P?efer 20:60:20 to 30:40:30 for
nodi fiers having two shells. 10 The particle ﬁi ze of

th | at b di f [ly in the range
Thé F E0TE00 EHOBSHIR B Ay MAkDIpRT ARG can 380 VirendThe
ratliBi]H e\Arllt thtaéﬂ orQrtstﬁéﬁ‘@/S id P%r]a%ﬂz mttﬂe‘}grq%@ﬂbrﬁ’\?é %Oqg

on of any resultant Teéstrict ccordrn
80: Ba,ewimiaptefetdm:e f&s'pélﬂtmafo TO:80pn eiseohse of eobifiens wﬁth&bne

snefigend 137 sl Fisse o sBal 7te RS /S ihigeerabbmtte 10
rang® frl%Qn Yo:60 84 &) 40.20: ‘fd ?rggﬂzpr er¥ er ab#ab‘?aﬂ:rr%%?gd@%?o t? l)

di ng conpositions

30: 4@ ‘Shhfoomodif@sshbyingdwglahets. pol y(neth) acryl ates, 20
f2) fromO to 45% by wei ght of styrene-acryl onitrile
pol yners, f3) from5 to 60% by wei ght of silicone

The p@rlﬂellé Grabt th@mw@mber%dnffér@r@, Qs@émﬁq(h Yarvggal #6fh 50

cryl at e-rubber - based i npact nodifieéers,
to 189@mr&,a@'@f€zfﬁbw@mé|0@rip 590 ryorapsheaitisulty poeffazablsafrdrmfso

to 4B VARRA BN SHFRY re Rahb R RIRRS. ana the

noul di ngs obt ai nabl e therefrom can m)r eover conprise
further well-known additives. Ampng these additives
Accgrding i ape perticulas aspeckef theirjasentdgyentios: the ratio by weight

of silicone rubber graft copolymer to acrylate rubber modifier is in the range
from 1:10 to 10:1, preferably from 4:6 to 6:4.

Particular moulding compositions are preferably composed of

1) from 20 to 95% by weight of poly(meth)acrylates,

2) from 0 to 45% by weight of styrene-acrylonitrile polymers,
3) from 5 to 60% by weight of silicone rubber graft copolymers,
f4) from 0 to 60% by weight of acrylate-rubber-based impact

modifiers, based in each case on the weight of components 1 to f4,

and of conventional additives.

The compositions to be polymerized, the moulding compositions, and the
mouldings obtainable therefrom can moreover comprise further well-known
additives. Among these additives are inter alia molecular weight regulators,

release agents, antistatic agents, antioxidants, mould-release agents, flame
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rel ease agents, antistatic agents, antioxidants,

nmoul d-rel ease agents, flane WO 2009/ 053130

PCT/ EP2008/ 060783 - 15 retardants, |ubricants, dyes,
flow inprovers, fillers, light stabilizers, pignents,

weat hering stabilizers and plasticizers. The anount
WQ@&@S?&S%%Q additives is conventional, i.BCTipP2008060783
by weight, 5 preferably up 1@ 30% by wei ght, based on
the entire conposition. If the amount s greater than
80% by wei ght, based on the entire conposition,
properties of the plastics can be adversely affected,

ro B TR S P AR TR ek e Bl el h s
weatheding stabiliiiarg ahd gldsticizevent i on as matri x pol yners can

vary widely, and the nolar nmass here is usually
mat ched to the intended application and to the

. . |.di n it
THBREAEF 08 BFUTSGBas Ll BRuaR L 0 GRS Bl
preferably W 30%ddy, weiget,draskdyorf thererflite 86/ positioA0If B amount

o GRS ke o
thepR&stick Eah®e adirsElSHRIIRD 3% @impI8 %emﬁe;?ri%g%gsatm}/.c h

invention, reactive mxtures are conpo
can be cured by free-radical polynerization. Under

o R A B O TR 5
usegegeotding e therinfehtien a8 eitrirbolydass chARRAY MddIY. and the

f | owabl e under the said conditions. Reactive m xtures
molghmassdiaie fieusisally matcheddo doriinterdest apriivatian@nd to the

o gl ' - ! jcations JP 11300776
Prog i e b Br e ol BaRe BBl Fipurdvat o 8 tlhiraty
in theuldrigeaftorn 29 0G0 it QOPATH g/ehdypreterably fFth &R0 and
t he c%gﬁosi tions described in the said gubl i cations
S00£Q0 gimal apgrrartieulady greforbly,trem $R099 & 886 000 g/mol, with no
; ' [ |Gk advantages can in particul ar
mte@@%%ﬁ?@(/%u\iagﬁﬁérsgﬁagg?)he m xtures which have at
| east 40% by wei ght, preferably at | east 60% by wei ght
nd articuyl arl referably at | east 90% by wei ght,
For 3’,9 P ?ggkly]eap@gﬁg'\ywﬁ@ti@{ reactive mixturesoarg comp%sitions

which can be cured »by free-radical polymerization. Under injection-moulding
conditions, these compositions can be injected into the injection mould, and
these compositions are therefore at least temporarily flowable under the said
conditions. Reactive mixtures which can be used for the coating process are
described inter alia in the publications JP 11300776 and JP 2005074896. The
disclosure of the said publications is incorporated by way of reference, and
the compositions described in the said publications are incorporated here

into the present application.

Particular advantages can in particular be achieved with reactive mixtures
which have at least 40% by weight, preferably at least 60% by weight and
particularly preferably at least 90% by weight, of (meth)acrylates having at
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WO 2009/ 053130 PCT/ EP2008/ 060783 - 16 |east two
doubl e bonds, based on the total weight of the
reactive m xture. The term "double bond" in
particular means car bon-carbon doubl e bonds capabl e

of free- rad| cal polynerization. The expression
WQ@QP BP53190at e” nmeans acryl ate, methacr yP@TEP2008/060783

al so m xtures conposed of bgbh. 5 (Meth)acryl ates
havi ng at | east two doubl e bonds are al so known as
crosslinking nononmers. Anong these are in particul ar
(met h) acryl at es having two doubl e bonds such as

oA e B AT EPE By e
THertrh) %Iim,yilabend” iH patticunatibass Xhaiéh- cé%r%é le bonds
rylates which derive fromdiols or rom
a&lmgifh Bfig'eﬁfr aficgh QP'W“L@fﬁat@male‘@@Xm’ egsiog| “f(meth)acrylate”
B RAE] b Ao Bod aa VLGS afnheshy atibpta o,
(Mertm)acrwammayuygat ledas(t Imbh)omﬂa"b@has dr8tdlgo kABN a
| ene gl gcx %,rret h)acryl ate, 1, 3-butanedi ol
o R o aTEr SR masGt tea e I (eston st Pt acryiates
haliry O g0l s SR SE AL XS dere from

th)acryl ate

Uﬂ(Sﬁ%that)edoalybholeserga\Z pgaayimweenefh)aowmtdoab*ﬁmdﬂﬁ%‘i ylate,

tri met hyl ol pr opane

vinSI ﬁi\ﬁ&{)ﬁce G tg{\é lscbgﬁgtgg%l A etfag(yyhlch derlve from diols or
frohrealcahoRt &) mghyt ﬁIrﬁ:tr@HQhﬂ/' %fg? %}gcf (R/rh %acrlylat%s such as

pent a( net h) acryl at e.

ethy}ﬁ;}qqglg@@g,dlém@&)aawlatg dtethy&lesue glymldb@bétﬁ)@@ntﬁe are

il en O AR M Bt BT BN

d.(rdengabmmt hr3-botarkeis|aasstn)alrflatd\CLarslitade b One
(ticul ar embodi nent, the reactive 'm xture can
(mgtﬁ lade, 1 Qsh%ﬁane@aytdl@netmawlatacgwbatoe difavéthipdriplate
h t

S e g o s e
bormisefeeg ajiyoerat tri( mh)ab@ﬂ@té)ymﬁ@tm{lblprﬁﬁéﬁ H(l[ ?(acrylate,

rably at |east 25% by wei gh ar
perBhgnEiranLieti medanorats By Wapgnbattiiio 5
pen@é{rﬁétﬁ%&ﬂa\{epreferabl y at | east 90%

Particularly preferred (meth)acrylates having at least two double bonds are 1,6-
hexanediol diacrylate, trimethylolpropane triacrylate, pentaerythritol
tetraacrylate and dipentaerythritol pentaacrylate.

According to one particular embodiment, the reactive mixture can encompass
at least one (meth)acrylate having three or more double bonds. The proportion
of (meth)acrylates having three or more double bonds is preferably at least 10%
by weight, particularly preferably at least 25% by weight, with particular
preference at least 50% by weight and very particularly preferably at least 90%
by weight, based on the weight of the reactive mixture.
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by wei ght, based on the weight of the reactive
m xture. WD 2009/ 053130 PCT/ EP2008/ 060783 - 17
Reactive m xtures of particular interest are noreover
t hose which enconpass at nost 90% by wei ght,
articularly preferably at nost 75% by weight, with
WO400%093130r ef er ence at nost 50% by wei gRCTARR20884060783
particularly preferably at nost 7% by wei ght, of
monomer s having two or fewer’ double bonds. According
to one particul ar enbodi nent, the reactive m xture
preferably conprises 1, 6-hexanedi ol diacrylate,
trinmethyl ol propane. triacrylate.and/ or pentaerythritol
tetraacryl ate. Reactive m xtures of particul ar
Reaoties auxtusscoft partieulainvdresharennorgeaes those which encompass at

trinet hyl ol propane triacryl ate and pentaerythritol
m%&?ﬁ%ﬁ@%ﬂeﬁ& Ig%mev'@”y RESTEERR abinogeT gt yoveight, with
0 I
Pl e TG AR A S BLAR VB SEAY plcforppiyat
moasb7% by weighitt of mosdmeenhaving tvber fangeddutdebbndst o

1:5, with particular preference in the range from3:1
to 1:3 and very particularly preferably in the range

AcédrMgdo’oriePpartieuldr mbOefRERY, ik FicAPO MIRLrE PRAGIAIRNT -

the reactive mxture preferably conprises
compiises hthexanedioh diacrylate; yriraethybipropabe tracaylats ahd/or

' 3 wh t tio. ight of .
poftnPREHE! EiraiGSidte: RFablle Ruklior ¥ po8loukirinisppssiare those
whi@h@fcmhﬁia%sQﬁr‘ﬁeﬂﬁlld}p@pﬁhémié(cﬂg%té Bnd pRntaMIR g om 10: 1
to 1:10, with preference in the range from 5:1 to
tetrgagrylate wherer thedatiaby praighiraf idmethylalpwpaasddadnytate & 1

43 [ refterably in the ran
perk et Eiteyia BE0R e R, pRIELR gk A a5y 16190,
with ptefesicedn ehaTrirgeMesm 5105 118)ivaih frret@aapleferedee in the
enconpass pentaerythritol tetraacrylate and
range goRe R enlod] :g1angh ey prEicelartyrreferablydn e tangghiromsi2:1 to
1-opentaerythritol tetraacrylate to 1, 6-hexanedi ol
diacrylate can advantageously be in the range from
10:1 to 1:10, with preference in the range fromb5:1
particul ar preference in the range from

to, . 1:5 wth | .
Accgrding 20 gty gmpadimenta tfig eqackive ynixiuse erefBraply pompeses
trimefYStpfop2Mb 4rideiyRtd afd 1,6-hexanediol diacrylate, where the ratio by
weight of trimethylolpropane triacrylate to 1,6-hexanediol diacrylate can
preferably be in the range from 10:1 to 1:10, with preference in the range from
5:1 to 1:5, with particular preference in the range from 3:1 to 1:3 and very

particularly preferably in the range from 2:1 to 1:2.

Reactive mixtures of particular interest are moreover those which preferably
encompass pentaerythritol tetraacrylate and 1,6-hexanediol diacrylate. The
ratio by weight of pentaerythritol tetraacrylate to 1,6-hexanediol diacrylate can
advantageously be in the range from 10:1 to 1:10, with preference in the range
from 5:1 to 1:5, with particular preference in the range from 3:1 to 1:3 and very

particularly preferably in the range from 2:1 to 1:2.
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WO 2009/ 053130 PCT/ EP2008/ 060783 - 18 Surprisingly,
reactive mxtures which enconpass pentaerythritol

tetraacrylate and/or trimethylolpropane triacrylate
exhibit particularly high scratch resistance, which

ncreases in particular with the proportion of
W&RPQ@’ ABPtol tetraacrylate. 5 ReactiveP@TSER2088/060783

whi ch enconpass 1, 6- hexanedi 8 _diacryl ate and/ or

tri nmet hyl ol propane trlacryl e exhlblt_partlcularly
hi gh UV resistance, which can in particular be
determ ned by the xenon test. Mxtures with a high
proportion of 1,6-hexanediol diacrylate thus retain
hi gh scratch resi stance according to the

SLfrpnsmglyn ragutiet nigkreewhithodimpasRoseritaé @bl teftaadPlate
h resistance of the coating depends inter

ang(qratr ' ?'?ﬁ%'pfﬂﬁ?d@r” igerylaie exhibit Wléaiﬂbblﬁlhesqwﬁh gesistance,
e PEGUR i RS SpRitCor At oL pheforvate

sai d proportlon

Rmhvem@ueesbwhtdmemmpamg 1,6-Hexanediot dM@M@té#dﬂgiﬁorg i’in
of doubl e

A A L L B AL
in ;@ér@f:@Fa@Bb)de?ém‘nﬁéétb %h89bn8h tedomil re*%%ﬂh eg%@%plgﬁtf’on of

reactive m xture. e scratch resi S ance

1,60hexanadicldiaerylate ﬁw reganm@lgigsc(ra’mqh)aarstaﬁcmtmohﬂng Rgthe
0O The reactive m xture

re do
fichBh e 18R ol At kendRiradiofaer | ve
i nj ection-moul ding processes. Accordingly, the
viscosity of the mixture permits this type of use.
Thegeraigh efistancs ebte soalingtdependadntev aliaortthe euber of

f 1t nPa*s at_25C
polgfn%ﬁl?éﬁi dﬁdbﬁbpégff?é }%% d. ohoﬁrtqﬁewglgt;\é%f) the mix a_ r@oﬂg%hlgher
thersigdd pragiorti@s Ghe agghea t 86 rerasRitansk B&ﬁu@vétﬂé by the coating.

determ ning the nam c viscosity is the

Thesrenokive gni Uﬁ%PﬁB@CGQ@iW#ij gLefacequu baye aFl@astmmcﬂ g)f dohble
S t. 0
bor e 120 B Foatife TR Bl Pheter il pEio5ft foet of
doutntenbard per THS rgrmﬂ reaﬁﬂwte mb@ul% ahe deseh hesiStancamerd 8&in
free radi.cal osure to heat.
partlcu(?ar be raised gy usmg meth)acrylates having three or more double

bonds.

The reactive mixture can in particular be used in reactive injection-moulding
processes. Accordingly, the viscosity of the mixture permits this type of use.
The dynamic viscosity of the reactive mixture is preferably in the range from 1
to 200 mPa*s at 25°C, particularly preferably in the range from 5 to 50 mPa*s at
25°C, and a possible method here for determining the dynamic viscosity is the

Brookfield method (using UL adapter).

For curing, the reactive mixture comprises at least one initiator, which can give
free-radical polymerization of the monomers. Thermal initiators are used here,

and form free radicals by exposure to heat.
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WO 2009/ 053130 PCT/ EP20081060783 - 19 Suitable
thermal initiators are inter alia azo conpounds,
per oxy conpounds, persul phate conpounds or
azoam dines. Non-limting exanples are di benzoyl
§Froxide di cunyl peroxi de, cunene hydroperoxi de,

Wi 200904053130 s per oxydi car bonat e, PCT/EP2008/060783
bi s(4-tert-butyl cycl ohexyl),peroxydi car bonat e,
di pot assi um persul phate, ahfroni um per oxydi sul phat e,
2,2' -azobi s(2-met hyl propiononitrile) (CA 1BN),
2,2'-azobi s(i sobutyram di ne) hydrochl ori de,
benzopi nacol, di benzyl derivatives, nethyl ethylene
ket one peroxide, 1,1-azobiscycl ohexanecarbonitrile,

Suitebleytheerhalyihitintiroaee reeoalizgezo ecebylLiags suexy d8mpounds,
er gxi de, dilauroyl peroxide, didecanoyl peroxide,
PeFSéJJR 1346 COMPLUNGS K] |3 e Midine NN @N-limding-@xareples iage dibenzoyl
lyid Jeot ' : . none
P R ot na 8] e R h o Bro e AP
peoxydicabrmate ! s (4t tertt buthleyolb bexyd)yerogpdic amonata dinas Sum

2, 5-hi.s(2-ethylh | -2,5- dinmethyl h ne,
PoR LS (MR PP IR e A0 B L BIRGN PpESNe)
i t . : = . .
BT, L penarsyBeHagRAEine) By rdttidhae, benzapinacpl, djbenzy
denpatives daethy| ethylene ketonb peydxide,oxy) cycl ohexane,

1. 1-bi -b | 3,3,5:tr] hyl | oh :
1B B R tons
perbméfldnarrb?mémkwpa@@eéuwl d%%)@éféﬂ%ﬁ%lﬁgl ite, and

al so the ree radi cal generators obtalnable from
ethpppdifxafpate, ketoneaperokideyvmeashyl 2sphutdristese peiaxile,

] ) Vi W5, T [ I xture ca
oycld XA 8nd B e oSS Prions; s Bl PeaPlehidatsofon
butipemmiydbdpropyiedabematy, Q!&m@-éth%l'@(ahﬁi/l%h)%glz%ﬁ% by
_weight and particularly preferably from 0.5% by
dlﬁ\ﬁ@?@?ﬁxatn@, terbbuty 2vathyReroxyhexanaaiel terthutylad, 6:5- based
; ' | ] xt A ti
i gL R R RGPl W PR B,
diCL;lcmjlltpaibg_dS, |1,|dHﬁilé@ertibmwlp@bﬁy)tycmhbg@qé,ni tiat S' a

e- ica merization reaction on irradiation
1 ’1-\HEE‘?Wr{-éﬁ“@(ﬁﬁf@%&éq%e‘éﬁtr&nﬁﬁwg.clomx@me,squﬁgylﬁydfmrwéeotrert-
butyl $8FPEfoHE ! BEEEEMbGicyclohexyl) peroxydicarbonate, and also the -

free radical generators obtainable from DuPont with the name ®Vazo,
examples being ®Vazo V50 and ®Vazo WS.

The reactive mixture can advantageously comprise from 0.01% by weight to 3%
by weight, preferably from 0.1% by weight to 2.5% by weight and particularly
preferably from 0.5% by weight to 1.5% by weight, of thermal initiator, based on

the weight of the reactive mixture.

A reactive mixture can encompass, in addition to the thermal initiators, photo-
initiators, which initiate a free-radical polymerization reaction on irradiation with

electromagnetic waves. Surprisingly, the use of reactive mixtures which
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WO 2009/ 053130 PCT/ EP2008/ 060783 - 20 enconpass not
only thermal initiators but also photo-initiators can
achi eve particul ar advantages. Anong t hese advant ages
are in particular short cycle times in the production

of the coated noul dings, and also particularly high
WQRAPRHS53180r esi st ance, scratch resi st ancePCIHP2008/060783

adhesi on of the coating. 5 ng the preferred
photo-initiators are inter “alia

aa- di et hoxyacet ophenone (DEAP, Upjohn Corp.), n-butyl
benzoi n et her ((r)Tri gonal - 14, AKZO and

on e PR SRR O PRl b scinde
pamcmezadveﬁatagemmhgemewédmé@rés @ ipfpsnheacsiott 8cle
rgac re, 819% and

’“méf(- [’{l (eRRGHFIAR et thexspAaked mpuldingsyandoalso particularly high
e BURGYAA A0RS, S0 L TR SR BB o3 ol
proportion of photo-initiator is not per se critical.

The reactive mxture 15 preferably has from 0%

RBQ de preferredPhptamitipiers argriptes @llamoydlstf@@aeetpp%en@m

pr éf@e@é;%ﬁ?(ﬁpg‘r#%u% %ézé\\@%ﬁ% mdzjr?ﬁﬁ%y%%rﬂnd of

2 ZWémdxwz—pﬁémacétaeﬁehme (degyRirgle519bnghe reactive

m xture. 20 According to one preferred enbodi nent, the

1-benrgayicyeiphexanolt (&l fgauiues 684))|bns(at4oﬁs-tmmethyl1mnzayl)phenyl-

Phoapé%s?%@%@ Fosise Rag Nt izt byroRs thoxy RRanyil-2-hydroxy-
|
2-oRh e (S GhaRel2000) S5 BRG ol sb Aandbit

fronabmm@eqtg/ €Cop.25 abovenenti oned constituents.
Surprisingly, this is successful in giving an
i mprovenent in the denoul dabi lity of the coated

e T e SR e
prefetaiy hae frohub4 b)amesaghteo d0% bypseigt p@medlaﬂymfei’@oly from

u ol xanes, of the saturated f
03BN Al Bl oo P 0hh ARG BB ia b PTalesablY TBrr Sy weight
to ZTSD/QBV%IQH, of photo-initiator, based on the weight of the reactive

mixture.

According to one preferred embodiment, the ratio by weight of photo-initiator to
thermal initiator can be in the range from 20:1 to 1:5, preferably in the range

from 15:1 to 1:1 and particularly preferably in the range from 10:1 to 2:1.

The reactive mixture can encompass a lubricant, alongside the
abovementioned constituents. Surprisingly, this is successful in giving an
improvement in the demouldability of the coated moulding, without reducing the
adhesion to critical values. Auxiliaries that can be present therefore comprise
lubricants, e.g. those selected from the group of the polysiloxanes, of the

saturated fatty acids having fewer than 20 carbon atoms, preferably from 16 to
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WO 2009/ 053130 PCT/ EP2008/ 060783 - 21 18 carbon
atons, or of the saturated fatty al cohols having fewer
than 20 carbon atons, preferably from 16 to 18 carbon
atons. It is preferable that small quantitative

roportions are present, at nost 0.25% by wei ght,
W(EQQ 8/033188e wei ght of the reactive ni xt REF/EP2008/060783

exanple fromO0.05 to O. 2%5 wei ght. 5 Suitable
exanpl es are stearic acid, éal"m’ti c acid, and _

i ndustrial m xtures conposed of stearic and palmtic
acid. Acryl ated pol ysil oxanes are noreover

t j .
18 QR RS o e ARG R Mranath heving JagL e 20 ggroon
atowssy pasfembiynfrom Bt &8 edrinn &ohtls ¢higipiéferbiEl tist drkalll 25.
Larger anmounts of pol ysiloxanes can al so be used. B
quaniAte RIQRRHIBS 21e PHRSERbralmast &P5% byreightdsaseyl on the
, i e t 0, y
e o T PR R el HRT 0k 2 ndubig,
Suitaplevekaplesrambearic adid, palhetic scitt and thdustrizd uridiered e
anol and ct adeca and al so industri al

= h ~. d | ]
Co”:‘]ﬁqaeef‘j’?%%%% e Ba@fﬁ'gﬁ agidy é@%@am polyriloxarRs atfdamRAver
i . j r .
oo B, 4 ER00H4 e AL LS EESFL B i
CoMAokNgrie by avayraf exemple macketpd by GaldsehmidbGatbHhddiRC V25,

Lards) Lodiee B2 P SoEne e fedkberRupt Sfmile. -
profstibhsof éﬂmd)&@U"/@69W%tﬁ%r@%dvgﬂg@gﬁbgﬁ‘i{réfe%blgﬁg ioRE $9%

additi ves depends on e intended applicatio can

by waighteansk erp eatticulary paeferately ahmgst 0206 Dhiveightobramples of

, f 30% i_ght
oind A58 B P ek Pa - el
industtidil hiixtaresadon P RBiesTin-hdeidcahelkarfs-cefadel8n6108td M
ften depends on the nature of the reactive mxture

a'COBﬁHS@PetH?é“Q%QHYd‘PFﬁ&"%@bﬁ@@ﬂlﬂfﬂﬂ@ﬂdﬁeleeéﬁa agenti n
coatings is often 25 technically very demandi ng. On
the other hand, very thick coatings frequently have a

Theseaetive hiuteray moreves entamivass cofesitRasl 88diadE TR as
to some extent. Coated noul dings of particular
colof qﬂtéf@gmeafse e hdreedicerigmests, Whb stabilizersfilles or nano-

materials, in particular ITO nanoparticles. The proportion of these additives
depends on the intended application and can therefore be within a wide range.
This proportion can preferably be from 0 to 30% by weight, particularly
preferably from 0.1 to 5% by weight, if additives are present.

The thickness of the coating often depends on the nature of the reactive
mixture and of the moulding. The production of very thin coatings is often
technically very demanding. On the other hand, very thick coatings frequently
have a severe tendency towards cracking, decreasing adhesion to some extent.
Coated mouldings of particular interest are therefore those whose preferred
thickness of coating is in the range from 1 ym to 100 um, preferably from 5 ym
to 75 um, particularly preferably from 8 um to 50 um, in particular from 10 ym to
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t hi ckness of coating is in the range from1 pmto 100
pm preferably from5 pm to 75 pm particularly
preferably from8 pmto 50 pm in particular from 10
pmto WO 2009/ 053130 PCT/ EP2008/ 060783 -22 40 /gym

and ver %articul arly from15 pmto 30 arm The
WQI?iOQW%S}éé 8f the coating can be adjust edPBY/ERR20QE/060783

the size of the internedia? space between a surface
to be coated of the noul di 2 and the inner surface of
the injection nmould. 5 The tenperature at which the
nmoul di ng conposition is injected into the injection

[ | Rl t . f.t :
40 BRYafd VERAR Tl Boh 14145 1830008 N i se sE s poping
can bepdjusted by \Amye)fkn@wi}:eta\mhb ﬁwtéﬁhé@'ét? édeelﬁietWéen_te{W@J rface
t. T enperature at which the noul di ng conposition
to t?aegcwﬁgaf@bemw@ndith? duar shriasa o thes injegiienaneyld; n
the range from 150 to 350C, preferably from220 10 to

330C. The tenperature of the nould can |ikew se be
Theattjnoiseratre @t whcte thevieotidimatompesitien &8 imjextéd intd lfige injection

mol G HREENS dp Peti Ut a5 b6 ROy TS @i phiter e
addifiveshFhegd %Jersgmg“tgnﬁféré{éré@%% kR tocfHejSe%rxon skilled in
70 to 15 ularly

preferably from 0C and very parti
the grieflbedemperatummab@hich 188 Growldihgraenpusiticeristinjeeted into the

e 5 B leR e B Bt Bl SR R rBRES Ehe 220
to3Beacti ve m xture takes place 20 depends on the nature

of the thermal initiator. Processes of particular
interest are those in which the thermal curing

e @ard of denofl R, Malhe FEEH R To b ebiVemebit;
temperaturepar tHe:tds@ébﬁvepﬁﬁfu&ﬁngrﬁlp?sttbﬁ. TR8GRodIgipg 105 to

130C, in the_injection no the tenperature
COMPRSItog GanePrefRirRtY baepelag to 8 teaweratyre incthedrnag froan40 to

160 e < BEL Bl 70 181 B0l G An Y¥yy, beRRERR) Wifreray

fron 6 ¢éc 8OO, befotalthearactive aixereeistineictdd intetH intermediate
ossible here to inprove scratch resistance by using

relatively high tenperature during the

The temperature at which the thermal curing of the reactive mixture takes place
depends on the nature of the thermal initiator. Processes of particular interest
are those in which the thermal curing preferably takes place at a temperature in
the range from 95 to 180°C, with preference from 100 to 140°C and very
particularly preferably in the range from 105 to 130°C, in the injection mould. If
the temperature during the thermal curing is too high, cracking can occur, If
temperatures are too low, the coating often exhibits excessive adhesion to the
metal of the injection mould, and to some extent it is also possible here to
improve scratch resistance by using a relatively high temperature during the
thermal curing. The ranges described above have proven to be particularly

advantageous, but there is no intention of any resultant restriction.
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thermal curing. The ranges descri bed above have proven
to be particularly advantageous, but there is no
intention of any resultant restriction. WD 20091053130

PCT/ EP2008/ 060783 - 23 According to the invention,

he tenperature of at |east one portion of the
WQKP@8M5§H3%UI d is increased for the curiPGT&EP2008/060783

reactive m xture. Surpr|3|2 ly, this is successful in
giving curing of the coati 8 “wi t hout any adverse
effect on 5 the noul ding then obtained. The injection
mould is particularly advantageously only heated to
some extent for the curing of the coating. According
to one advantageous enbodi nent, one portion of the

Acdangliegtto dine imvehtoh stheesimp@ratafe bfat lb8stceriY péitioWiof the he
reactive m xture, and one portion of the Injection

injefzio AU ffonCTaRsaadar ieEurngrRftthe reacivesmixtut Burpisingly,
this'i§ %ﬁEb Wl%pﬁfeﬁ‘q cdfihd Bf il a"fﬂﬂn\%ﬁ%&naﬂgé%ﬁ%? Sﬁe?t on

State erm |nJeC|on

the kmmwldmgdhplebsmlsed; Kid infectiontrheuldris pakticutglyedddahiageously
that portion_of an injection-noulding system

onlyheaiedite saisieent forthe CYHRG PH e peRtBgs Acgpalinghipcne
advaRf e%l]sfe%lﬁfdéﬁ’leﬁfvdﬁeypcg’ﬂo% Bl lﬁg#:'tlghr}ﬂoﬁlgr@ﬂéétte'doéhd is
can "be charge Arter coo t noul d
in coniasbwithitoe readiweimixace; amd cmelpdrtemnofdheopjenmh moluit s not
resul tant noul ding can be

Ln, such a way that th
heaitee%(}ias ??tdﬂw%f’ﬂg‘q& H‘f't@gpﬁéﬁadm&t”@he i nj ection noul d
therefore conprises conventional novable parts which
permt opening in this way. For the shaping process,
In th'ﬁéonh?@tﬂﬁ ibmaydg staterbihaé the temal ‘linjettion soute” aised herein is

t h th | di
noBBb s ShigcEin e 01 BansTelomeghs TR afigten
injettion-mauliimpeystem waichhe hebas® foﬁﬁe%ﬂ@bﬁi V;?robé@so ihanid
for the shaping process. For the purposes of

portionfermp @rcavitly 4o marieh meuiding eampes|tionicangee chargear After

h can nposed
cooffiRF Bk Mgt R Bt e by R Ford B R G6 Fea
in suskeawvayltabt herresalkhrtahbvgingCédr/be ReAbLE@ froft ﬁweqmﬁb

rtion of the injection 25 npuld in contact wt
motﬁizﬁq iplectipRMped thﬁreéor@mmmm@rqqrty@na@nalem@vqﬂkaparmy

which permit opening in this way. For the shaping process, the injection mould
conventionally has a metal portion which is in contact with the moulding
composition, and the said portion or the surface of the said portion is therefore
of decisive importance for the shaping process. For the purposes of the
invention, the term injection mould in particular means the shaping portion,
which can be composed of a plurality of portions. The heating described above
means that very selective active heating acts on that portion of the injection
mould in contact with the reactive mixture. This can in particular take place by
induction, by passage of current or with heating elements, which are in contact
with the said portion of the injection mould. The fact that other portions of the
injection mould can likewise be heated by heat transfer by the said heating

process is of no significance here, since a heat gradient is generally produced,
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i nduction, by passage of current or with heating
el ements, which are in contact wth the said portion
of the injection nmould. The fact that other portions
of the injection nould can |ikew se be heated by heat
transfer by the said heating process is of no
WQ;2009/068%3@ e here, since a heat gradi ent RETHRRRH08/060783
produced, WO 20091053130 PCJ/ EP2008/ 060783 24 where
the tenperature of the inj&ftion-nould surface in
contact with the reactive mxture is higher than that
of the injection-nould surface not in contact \r/]vith
i St . abl .
wherdind bl b e BT FERER sty e
reactivel mixtisrei is bighes ¢idarbihaa of tesigjediion-raenldi stitfzaelnot lﬂyc@ﬂitact
ast 20C and very particularly by at |east 30C. In
W'”UE‘@ regsweomMifidi®: i ng by means of an indirect heating
el enent, these data relate in particular to the
tenperature possessed by a heating elenent which is
It isipnefecatiiachatthe termpetatast oﬁnt&eastrdrieq:bbrdbn iofi¢hd imjetibhon

mould i PO RRe B 3 R dericolAchy BleRBe-Coing very
partinl'IéerBy SOBHC3®E. UhERYIghsd Blehééﬂrﬁ:ﬁ)} fleafRWrdn J’l@ﬁ%&

data” relate to the maxinmumt enperature possesse

heating elemerd theserdald delatehingparticgiar mmedempermaeaepomssed
hort period [

5 Thi g
by e aheRf niiBLS S Eatast o 2t it paB Sastidiief (dfisgtion
mouldi @nfheitLthe $Hd Fbﬁwna'lﬁn ihe%éﬁe%ﬁ%éfm@ B l‘n'éaﬁg o?ﬁfo‘%ﬂén

and very particularly preferably wth secon
or bpgreansudfag cyrremganduciassthroughdibei lm@btl@n mnuid thase thtse

rolaf¥ 6 NG 1Bl E P BB an et e
prior to, during or after injection of the reactive

m xture. In particular, advantages can be particularly
ThisdgRIperatire Ncrease: sarypisienahly hepelaieyvesh within a sh@rtsxealpﬂed

Thlsﬁéhﬁerétﬁr ngpérgaéxelnc?rau nﬂ%{é@h@ﬁ%kgﬂ%& \&E@g reactl e ot

partlthlaﬂymféeatﬂy withirt 3@ sbodreds amdh vé@/lbad’tlémaﬂy b?éf@ﬁab within
the noul ding can preferably lie wthin 25 a

5 Seﬁ@a Sog;’amt&whbﬁwﬁgrrﬁs arﬁéiqsmbkem@eobuttth@swne gelimited
by tHeEFRGARhY tectHicd ' cumstances.

The injection mould can be heated prior to, during or after injection of the
reactive mixture. In particular, advantages can be particularly achieved if
heating of the injection mould is started prior to or during the injection of the
reactive mixture. The maximum of the heating power which heats that surface
of the injection mould that faces towards the moulding can preferably lie within
a period which begins at the juncture of the minimum temperature of the
uncoated moulding and ends less than 3 seconds, preferably less than 1
second, after injection of the reactive mixture. According to one particular
aspect of the present invention, the maximum of the heating power which heats

that surface of the injection mould that faces towards the moulding can be
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uncoat ed noul ding and ends | ess than 3 seconds,

preferably less than 1 second, after injection of the

reactive mxture. According to one particular aspect

of the present invention, the maxi num of the heating

<$omer whi ch heats that surface of the injection nould
094053430t owar ds t he noul di ng can be COHUR 2HIBI660783

PCTI EP20081060783 - 25 a%%i eved prior to or during

injection of the reactive M xture. This enmbodiment is

surprisingly successful in giving surfaces with
particularly little cracking on the noul dings, which

aclﬁ%@e&ﬁﬁ&‘ tBLHr%f”ulng ‘?@%}éti&? oﬁ@{éﬁ%lagtlvémtmﬁres trlid el‘ﬁfosnd @!F&wt is

rate of, yIeri z react’ron (cu
surphsng@a&ctceﬁfuhn@\ung saefacewith \partidudarfdittis testkirigfort free
ecti n of the natyre and of the proportion of the
mop N9saVHiGh egrasticu ﬁalﬂeﬁﬁﬂp gemotke sel ection of the
nmould tenperature. The start of the curing process
can noreover be controlled via the selection of the
Thepstaytfafnand theatate mé,tth;aamiwhammloprreaemn (curingpof theathotive

il b rpener 66 it va B8 sHRRBn A RS Baflr foc of he

proPbpioH!dT tiétheraal thétB?%ﬁ‘ﬂ' al§&'Via8e defectiBhest tll?d mo&@

Irradiation at a tenperature I n the range rom
tempeotures ridvecstagof the ommg)pmoasa@en maeovenibé onatrolled via the

oo 0 g AR e ol PO S

can particularly preferably take place by WV
radi ati on, where the wavel ength of the radiation
ACCQBIJ%EO a8 &¢vaniageeus emhogdimestipkiheiinvarive ningess aqre-

curcDRelud TRl PR I FEARh BT 2 Bl R ilon
tempeeattiievia the xanygeeframe0 WeRe 1 20763 péferabilg from 16°C o 1DEC.

docu@wgts descri bed above: JP 11300776 and JP
Conyghteal sedatiam sodices|caaheussd fardhis auapesssiascafunstion iof

the Eﬁ%l% BRI iRffiat d%}t %@Hﬁng%&ﬁ éie{?ﬁéedsl%ﬂé @%‘%ﬁ[tﬁkgkﬁ%ﬁf

cat I ons
UV rtediaticenpéeat theewaveleagtit ofthe sadiafion tstl’CeQisdd‘@n be in

injectioon nmould c be altered by nore than 10C
Part\&Ui%'rh thshange R éﬁéOanmhwr§fqr99b/ fegre 206181400 nm.

Systems which in principle permit coating with a reactive mixture are described
inter alia in the documents described above: JP 11300776 and JP
2005074896. The disclosure of the said publications is incorporated into this
application. However, the said publications do not describe these systems in
which the temperature at least of one portion of the injection mould can be
altered by more than 10°C within one minute. Systems of this type are novel
and therefore likewise provided by the present invention. The system preferably
permits a change of the temperature of at least one portion of the injection
mould by more than 10°C, particularly preferably more than 20°C, within 5

seconds.
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25 and therefore |ikew se provided by the present
invention. The system preferably permts a change of
the tenperature of at |east one portion of the

[ nj ecti on nould by nore than 10C, particul arl y

§r ablg nore than 20C, within 5 seconds.
(5 389993138 pcT/ EP2008/ 060783 - 26 ThesBCé'fﬁy%%ﬁQ%%QJS?»

are inter alia achieved in %hat at | east one portion
of the injection nould can be heated by electrical
current. Injection-noul ding systens wth an
electrically heatable injection nould are descri bed
i gl o0 5cSfeq JORR!$0438: ondion s o
injelsfionayowdél caafoer leeated bi]l&tecttaaahamgrdrmlajercaonmmmbesyetems

i R | . heat f th f )
with pieste VAt drPEio PO Are et beRg e PAETEP-A-
1o§rgur@3¢cw96@9hbs a%GQ@waz:wBQ?Ctﬁ Hisdib&yrb M GHidPR

Indirect methods are pre erred here. A ceramc
mccbr@@ratﬁg byl veateof refereaceel e beating:here carstakpeaplade direstlyyby

be h d
elegesdieaipedt e SuBsks Sty HlBe i Phus-wiTs Foalto
elefeat chthdtted o tHy ﬁfédu@sﬁ@é’dzéﬂopﬂﬁe' iRdefion Prfbdl@ Indnrect777

described inter alia in the publication DE _
metbpdsaie piefegedare. Aretamichatiinguiemnent doa Heﬁuer element is

. t Lic 15 Peltier
parlitgAPBARIRE 1Y ByeaBrEh il tasBbRh Al o pconoBieser
the hesthedatus&ibadi db®feence when a current passes or cause

a current to flow when there is a tenperature

di fference. TEC (fromthernoelectric cooler in

BRI et EPASOE AL £ 8, i b

pubticatiomBl 20n2e7Z7 & 1. \rhe(iseoturehefahe saidep@stieation is
enco S ceram ¢ {ch can be heated by current.
'nCQ'EPr?E&i ’ﬁ‘éﬂ%e P%eseﬁtea?@mﬂpar i norgani ¢ materials which
can enconpass inter alia oxides, nitrides and simlar

subst ances. WD 00/ 34205, DE 35 12 483,
Peltier elements are electrothermal converters which produce a temperature

difference when a current passes or cause a current to flow when there is a
temperature difference. TEC (from thermoelectric cooler in English) is a
conventional abbreviation for Peltier elements and Peltier coolers. These

elements can be obtained commercially.

Ceramic heating elements encompass a ceramic which can be heated by
current. Ceramic here is the term for inorganic materials which can encompass
inter alia oxides, nitrides and similar substances. WO 00/34205, DE 35 12 483,
DE 35 19 437 and DE 37 34 274 have examples of materials of this type. The

disclosure of the said publications is incorporated into this application.

According to one particular embodiment, the injection nozzle by way of which

the reactive mixture is injected into the injection mould can be equipped with a
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25 DE 35 19 437 and DE 37 34 274 have exanpl es of

materials of this type. The disclosure of the said

publications is incorporated into this application.

Accor di ng to one particul ar enbodi nent, the injection
way of which the reactive mxture i S

zzl
WCS%PQ@&&S‘Y'?’Hto the injection mould can be BGWW&WGW%
a WD 20091053130 PCT/ EP2008/060783 _27_ Peltier
el ement. This achi eves surprising advantages with
regard to the operating tines of the system These
can in particular be achieved if that side of the

Pelﬂ@?éieﬁwérﬂc‘f@% égngeg%u*rozzlgbgsémggemm §ro*va%sd

acin om t he
opérajing timms ofdhé dystenuodiesd.cah iDpariadan veibeliesyd if ehatf side

of 1§ NaligleRoinaiionie Mediechiie Mord fomeaied eRe thay ¥ sbine
noz'i@lféémqaé‘wgﬁfroﬁpmeeﬂjecwﬁ ARy |§80(9ﬁ8 take place in

particular W th known coolants, suc air, water or
simlar fluids. The coolant is preferabl y passed

h | V\/n h it f  th
On, Batiiarrio S 57 SOt SF et e Bivedoresbas AGOBING ¢ he
systath &FtwANoMRHICH f2YedstdnetidPtion bhﬁeciﬁRJChBS n?élﬂ@ '&Sh%ec an

run _directly through the injection nould, have
coofssk h@rtha@cpaattakﬁ@lamnﬂ @@étl@{bépfd&ﬁth ENoWN tcbelants such as

air, Wat F(BIJ é:m‘lllgphlltl ﬁgstlgégsglghp li% glf'/ﬁ)t@%g? él?%]tugﬁ ﬁtgannels

wmcm nmtn thie wiginindof ﬂ\@rhe@t@dmj@ctmh BOURITIE tHY GRS fh&tinBYof
15 Peltier elenents, cool ant channels can have been

the Brectinemolis eiuchien, thegopling ehamisis candur Hisectly through
e AR S8 e BB TR 8 AR o,

injection-gnoiu)d BmﬁawmaMOUI@&wmbstlmmwmgillﬁ ¢i5d tise of

. .through t i njection muuld or can have been provided
indicgct 3ﬁ3p ? thednisigHes inQuld.dor kEampfesRy Feiams elemenisfaidy

Pelﬂé?%tlerﬂBH{sdEoélgﬁt 39armé?§ﬁéﬁ fial lt‘)leghgg?\élggﬁ bgf\g&?rmhe

Invention’ in r0VI e€s C
heatimg) eteﬁneuﬂearmiﬁheew;eetnd:mnhom speaty thatohodilds &r@lplasﬂcs
mout1d|ng {f fﬁee m\j/gcgt%% moufd is directly heated by current, the coolant
channels can run directly through the injection mould or can have been
provided at the surface opposite to the injection-mould surface that moulds the

plastics moulding.

The present invention in particular provides coated mouldings which have an

excellent property profile and are therefore versatile.

The moulding in particular features high scratch resistance which can, for
example, be determined by a friction-wheel test. Mouldings of particular interest
are coated, transparent mouldings whose haze value in an ASTM 1044 (12/05)
scratch-resistance test (applied weight 500 g, number of cycles = 100)
increases by at most 10%, particularly preferably by at most 6% and very
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25 The nmoulding in particular features high scratch
resi stance which can, for exanple, be determ ned by a
friction-wheel test. Moul dings of particular interest
are coated, transparent noul di ngs whose haze value in
an ASTM 1044 (12/05) scratch-resi stance test a lied

WQPE8I053380g, nunmber of cycles = 100) i ncPEd: /860783
nost 10% particularly prefgrably by at nost 6% and
very WD 2009/ 053130 PCTI EPZ008/ 060783 - 28
particularly preferably by at nost 3% The ASTM 1044
(12/05) scratch resistance can noreover be neasured

' [ i ght
parfHRY BRerhibif BY ARt o% S FERSTY 044 (PS] Sctalt] 01
resistart® carximiolpédvesat Ueemeaburenrtgt Lzmngdh@dad:redsmgmse@ 20R

ASTM 12/ 05 t stance test
(aPE’Q w%%@ﬁgé‘tn rd;? Set 108 e?fpe reasgy)gless ak20°
t t ery
exhiBitdd A% b rFeg&e gt lé)c/iﬁﬁatSulﬁf tlH AT d;g&; oD

partlcula ase in
scr@tbbsrsSIatanEe teahialpphehbﬂmigﬁtrﬁ@@ d,oubhidertel cy8es2810) is at

mos< o, bARcl By Brefhudbiy of Hiten 6k aNd VEnCSTRUEG) Sislecably at
moSIBY,dTREYebfett iAQIHY D IEQRN MY 8etePinktFic DNEEN l‘$‘€) 2813.

moul di ngs nor eover exhibit excell ent adhesion of the
Detetainiatign of glfisstcheagemansiyuaiag of Byample be ossd taimeasste the

sorqtpf b olrinad o ERRYoq Rt e S b rRfed Bt manner of
a chess board. This generally forns at |east 20

individual segnments, preferably at |east 15 25
The 'HWW!V&IHPU@@@FEWOV%@Xhlbﬁt%@éefﬂeﬁdb@éwrt ofhpiceeting,

08558 A o 500 AREE AP 1800560 LR G20 i

coafing odichf tstthlﬂes diivesd in€o Inaiped s Isegibntsreatbierradningr dld\cids
gfgf 2409, about 10N for each 25 mm of width. An
boagd, Jifs% generally foiameat l@@st%%m\ﬁ@wal&@@m%s Weterably @4 least

25 19&9;&@5#@%%3{.39@%I%t}éﬁge eq}f}e%e cog é&ﬂ"‘r mhY€An

Cross ue ac |eved
adhesivé dapeysf widtp 2&f ramaisl thieatpplied afd in nantpeelddaa\}vay The

pee%ﬁ%éﬁ@u?@ 'qs@gvt%lpgepe?fcrrlx Imsea%%péde to DIN )él\} IhSeO %%tgeg
about 10N for each 25 mm of width. An example of an adhesive tape that can
be used to carry out the test is the type marketed by Tesa as 4104. The cross-
cut test value achieved by the coated mouldings is preferably at most 1,
particularly preferably 0. A value of 1 is achieved by the coated mouldings if the
proportion of individual segments peeled is not substantially more than 5%. If
none of the individual segments is peeled (0%), the value achieved by the

coated mouldings is 0.

Preferred coatings are moreover free from cracks and exhibit high chemicals
resistance. The coatings therefore in particular resist ethanol, ethanol/water
(70/30), petroleum spirit, pancreatin, and sulphuric acid (1% strength), and no

stress cracks are formed here through contact with the said compounds.
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proportion of individual segnents peeled is not
substantially nore than 5% If none of the individual
segnents is peeled (0%, the value achieved by the
coated nmouldings is 0. 25 Preferred coatings are
nor eover free fromcracks and exhibit high chemcals
WQ 2009{053380 The coatings therefore in parPCdFB2008/060783
resi st ethanol, ethanol /vyatQ@r _(70/30), petroleum
spirit, pancreatin, and sulphuric acid (1 % strength),
and no stress cracks are formed here through contact
with the said conmpounds. WO 2009/ 053130
PCT/ EP2008/ 060783 - 29 Preferred noul di ngs can have
a nodul us of elasticity greater than or equal to 1200
Pref@acd priefidingd cwn draeateemodbbus afrelasticity greatéban\reequab to

SQ 527 t mdmn). Inventive ul di ngs
12(#93&\5’&/&&%@;@ gar Qﬁ%%rr’?ﬂ?”i%%{’é’@' 2 ?Q&? M%g%'%‘ﬁrek‘%e(@t

i o : h&ySmpakan or
L ngq/ﬁﬁa‘ilr@tlg@&%@%@?t@?@%&a{%gg%@feﬁh%?é%ﬁ%r eover pt|Er§lossi bl e
resistamreogreaterphais bir equal toh ( ks presenabhogriestagrtban er equal to

han or | to 55, preferably greater than or equal
15{‘%!”6@,?0 SOT 53 455,13 (at 10 1 nmimn), these

havi ng excel l ent scratch resistance. It is

particularly surprising that the transmttance TD65 of

It istmerenyeapossiblestosraduce piastios with dansileestsengiigs/greater than or

eqlf & 55 Wsterand ibatsl Mdor Pga R b i DN 3 44 T o
1 miteviid), idey Bavifg ekbelldtt €BFRch Fébidthhegl about any
restriction of the invention. Instead, the said data

serve to describe the particularly excellent

eI S o A B D s S o AP

mo@Hing GarPbESTB% | HrefatabR- 08%, 1 DIRD36E RIS tThe
excéptional 20 weat heri'ng resistance. Wathering

mechagiical andériaptichepropediest listed above tar éhe moulgingfaze albt y
e85 Blod 094 S Pt GV aroRa oA B e
senftelordachied th8 hartlla\seRidleHESTopaARS! &F the moulding, which

can be achieved together with good scratch resistance.

The mouldings of the present invention can moreover exhibit exceptional
weathering resistance. Weathering resistance in the xenon test is therefore
preferably at least 1000 hours, particularly preferably at least 2000 hours. This
resistance can by way of example be determined through a small decrease in
transmittance or through a small decrease in scratch resistance. In particular,
coated mouldings of particular interest are those whose transmittance
decreases at most by 10%, particularly preferably by at most 5%, based on the
transmittance value at the start of irradiation, after 2000 hours of xenon
irradiation. Preferred mouldings can moreover exhibit an increase in haze value
to at most 25%, particularly preferably to at most 15%, in an ASTM 1044
(12/05) scratch-resistance test (applied weight 500 g, number of cycles = 100),
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transm ttance or through a small decrease in scratch
resistance. In particular, coated noul dings of
particul ar interest are those whose transmttance 25
decreases at nost by 10% particularly preferably by

nost 5% based on the transmttance value at the

WQ2Q99/05313 radi ation, after 2000 hours ofPQEWOOS/OGOW?’

irradiation. Preferred ngubﬁlggs can noreover exhibit
an increase in haze val ue 0 at nost 25%
particularly preferably to at nost 15% in an ASTM
1044 (12/05) scratch-resistance test (applied weight

L e
resistarmai aftar cenohtirradiatibs by pessofithe dearetedesin rglm $refered
con G FRABSS A R4 A Al e
parfetaly Bre"i‘er%%ﬁ{) SS! ‘%‘ by tp%%t%cﬁrlxjﬁref@?%ly%@ Host 15%

particul arly era at no ver
in apaQr$TMu‘d}44y(1|2r%)esrcaaﬂcy rasistarse t&S%@pplied wergh‘é’éﬂ[)@%mber

( 2/05 cr |sta ce test [ i ed weight 500 g,
Ofcﬁéﬁﬁer @kf@ygﬁgg XGRQIAHT Thours of xenon

i rradi ation. Preferred coati ngs obtai ned using an

i nventive coating conposition noreover exhibit high

Prefeesseicbcczaﬁr\esmbteineeslsirrgem irtyentivr@ coatingcomgpositiommareover

ditions, where : ckrn OCLur s
oxnfidfiob SafRt A reidpBlsatind s Asl e dEfitird, where
only’ @l@ihlt @?édkﬂ@b QU@@pr@é HERIrinatieR e tHd SisstEA8. The test

pr ef er abl e carried out by using the |oad program
repl@@ﬁa@ |CBeagrng dimatigsoneiions' cemrpﬁerebtv be q:errled @ut bwosing
008/ « nt »s 1.
the Ep o RepiloaT Tl et B PREGRG R YDy
injecting a moulding conposition into an |nJect|on
nmoul d and cooling the conposition to 5 obtain a
nmoul di ng, and altering the injection nould in such a
way as to produce an internedi ate space between a
surface to be coated of the noulding and the inner
surface of the injection nould, and using injection



10

15

20

25

nmoul ding to charge a reactive mxture to the resultant

internmedi ate space, characterized in that the

tenperature of at least a portion of the 10 injection

nmould is increased for the curing of the reactive
Process according to Caim1l

m xture. 2. ,
WQ RAPYOS81BBed in that the injection noul PEI/ERZ0B/060783

some extent heated for thejguring of the coating. 15
3. Process according to d gi m 2, characterized in that
one portion of the injection nould is heated and is
in contact with the reactive m xture, and one portion

patgp,tglgﬁ,ng njection nould is not heated and is not in

contact with the reactive mxture. 20 4. Process
according to at |east one of the preceding clains,
char acter in that the tenperature of at |east one

| zed , . .at !
© por rPGﬁS%#OrttfP%pmﬂL@&tm&ﬁCﬁatﬂdompg!dlm%%\@eaﬂr@amouldmg

charmissitn it 8 fagRiRobldiehd St Metompositinto, g
by citaiheasbulirg, «hd #Htevingsthedujeotich npuldinadudhesstay @seto

ToTHE SoBETT Bl Goe hREEena PRt ke Hetgial the

e 6y R PO RPLLTBY i oo
polmeridingde whargehg Iréadtive, mixtyreda éhacesyltant intéreediate

ol EE T EHet n BBk FieisBisrafil 2 S RasE Borton of the
ac afectictombaldisahdrefsed Pathe iceiFihg @A thrddttile MiRture.

nmoul ding 5 conposition conprises at | east 50% by
wei ght of polynmethyl nethacrylate, of

I i\ i : vl .. ,
e fOgesh et R Y I, @itaRlerded WElERFIg Hipctign gpouia i
| easly torsoned exteat hegieadonthectdrintpof thbaoaghgr i zed 10
in that, at |east 40% by wei ght of (neth)acryl ates

having at | east two doubl e bonds.
Process according to Claim 2, characterized in that one portion of the

injection mould is heated and is in contact with the reactive mixture, and
one portion of the injection mould is not heated and is not in contact with

the reactive mixture.

Process according to at least one of the preceding claims, characterized
in that the temperature of at least one portion of the injection mould is

increased by at least 5°C.

Process according to Claim 4, characterized in that the temperature is

increased by at least 30°C.

Process according to at least one of the preceding claims, characterized
in that the moulding composition comprises at least one polymer

selected from the group consisting of polymethyl methacrylate,
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10.

11.

12.

13.

9. Process according to Caim8, characterized in that
the reactive mxture conprises at |east 60% by wei ght
of (meth)acrylates having at |east two 15 double
bonds. 10. Process according to at |east one of the
recedi ng clainms, characterized in that the reactive
2ROAMA5338Apri ses at | east one (neth)acr yPETEP2008/§60783
three or nore double bonds3 20 11. Process according
to Caim10, characterized ?n “that the proportion of
(et h)acryl ates having three or nore double bonds is
at least 25% by weight, based on the vvei ght of the

re rac gast
eSS BBy Red sy RSB B, Bk

t hemdigiaatid copslyosartahdopolymettd atdthaeryritx topdlyhrers.n

the range from1l to 200 nPa*s at 25C. 13. Process

according to at | east one of the preceding clains,

chaseLes ascsﬂrdg@tt%%%m%ﬁ&a%féﬁzéﬁ%m t%&%g&ﬂg%g

i n that t ere I've mxture conprises trom

weigimpdsiticitcayprives ghitast SO%QIymé:ghhbf pdyme;th;kbased on
he reactive mﬁt ure 14. Process

ac B BeLE 2. of Pue asndmathe e aask ol poras !

chqﬁg{q;,tag &8¢ oPolyndBat the reactive mxture conprises
fromO0.0 Ab)?ém t to 3% by weight of

photoinitiator, based on the weight of the reactive

T o o R Bk SRl Pladeeo

of i ffatCarbhoINn0%B uyrw&lpﬁt 6f3(fh9@th d&ﬂbfes%\mg 4P1cB8t twol O

16. Process accord i'ng fo at | east one of the precedi ng
cl &ouble bongdsacteri zed in that the noul ding
conposition is injected at a tenperature in the range
from220 to 330C into the injection nould. 15 17.

Pr ¢essssassordihg do (Qaidt 8) Sfhciefige@fin tHR tHe REREVE thixture
cl ai ms, characterized
comprises at least 60% by weight of (meth)acrylates having at least two

double bonds.

Process 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.

Process according to Claim 10, 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.
Process according to at least one of the preceding claims, characterized
in that the dynamic viscosity of the reactive mixture is in the range from 1

to 200 mPa*s at 25°C.

Process according to at least one of the preceding claims, characterized
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in that the noul ding conposition is cooled to a
tenperature in the range from 70 to 150C before the
reactive mxture is injected into the internediate
space. 20 18. Process according to Caim1l7,
characterized in that the noul di ng conp03|t|on I S

WQ:20¥85883Q tenperature in the range froRGDER20H8(960783

14.

15.

16.

17.

18.

19.

20.

before the reactive mxturg,is injected into the

i nt er medi ate space. 19. ﬁ’rggeés according to at | east
one of the preceding clains, characterized 25 in that
the reactive mxture is thermally cured at a

ter?fﬁ’?r{éﬁ‘lttHé Ped igy?"éib(’ftfr%r&%ﬁﬁ /8@ %33)8 ! g\@gﬁmﬁ/o by

I njection nou SS accor n

chaveightesfitiemnainnitiotar, haeed eatie weight »f theereactve mixture.
thermally cured at a tenperature in the range from 100
to 140C in the WO 20091053130 PCT/ EP2008/ 060783 - 34

ijﬁﬁéé@aé&%lﬂ t6 bt Je%rs?%ﬁﬁ%fwgféyeag'ngt&aﬂ cﬁgt céé’rrifed

e precedln clai s aracteri ze
t hén thatltye caaotide meiature vomprises fem 8.0c196 by vedight to 3% by

! TSl pholOitidisr noeset] 4t s BRI ob the eriiva mixture.

char acterized in that the thermally cured reactive
m xture is cured using UV radiation. 10 23. Process
ac Poocrasgacoording teas teashenefof thfepmced wgi ¢lgimsd, ahaggcterized

AL 51 flickngsP o Rk o8king B3h 1 Pitide P % vATIB 75m.

Process according to at | east one of the preceding
claims, characterized 15 in that the maxi mum of the
heBrosgpsmanerdingiie At leeat ane pé thenpresedivg-clains, ghatacterized

fa ras.. j L it hi o) [
ol e M R EotPLstpiin iftal d A PafisbRlicR g rEhoe
t hérorn220te 83070 iHtd tigirdestiopndsuldess t han one second
after injection of the reactive mxture.
Process according to at least one of the preceding claims, characterized
in that the moulding composition is cooled to a temperature in the range

from 70 to 150°C before the reactive mixture is injected into the

intermediate space.

Process according to Claim 17, characterized in that the moulding
composition is cooled to a temperature in the range from 70 to 90°C

before the reactive mixture is injected into the intermediate space.

Process according to at least one of the preceding claims, characterized
in that the reactive mixture is thermally cured at a temperature in the

range from 95 to 180°C in the injection mould.

Process according to Claim 19, characterized in that the reactive mixture

is thermally cured at a temperature in the range from 100 to 140°C in the
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20 25. Process according to at | east one of the
precedi ng clainms, characterized in that the nmaxi num
of the heating power which heats the injection- nould
surface facing towards the noul ding is achieved pri or
or during the injection of the reactive_mxtu
WQ§098’05§§1§9emfor the conduct of a procesRC 56%%?%34@60733
to at least one of Clainms %,to 25 where the system
has an alterable injection nould, characterized in
that the tenperature of at |east a portion of the
inj ection nould can be altered by nore than 1 0C
ute. WO 2009/ 053130 PCT/ EP2008/ 060783 -
lmzé%t@@?%céueﬁw according to Claim 26, characterized in

that the injection nozzle by way of which the
tive mxtyre jis. n cted tothelnectlo
21 had iekns BEAHRGdot A et ot B Parcaring biaghahatgdetized
2C ATtk He iertaly Bufed Macile fiRRI8%H Eilcad d @nidtebudd in
| east a portion-of e I njection nou can be "heated
by tbeaange fram tite 401C bgdrraddatiomm according to daim

28, characterized in that the injection nould 10 can
be heated by induction, a ceram c heating element or a

22 Pelpiogess gt&@irBg toMainPLd! @fﬁ%r@@fé?i’z@ﬂ M tHeR 119 tHé?ﬁﬁa'Ny @elifed
of the preceding dains 26 to 29, characterized in

't hdeaelivel madureds gorad @ﬁngﬂJ\i r@dlamrectu on noul d can be
15 cool ed.

23. Process according to at least one of the preceding claims, characterized
in that at least a portion of the injection mould is heated by electrical

current,

24.  Process according to at least one of the preceding claims, characterized
in that the maximum of the heating power which heats the injection-
mould surface facing towards the moulding lies within a period which
begins at the juncture of the minimum temperature of the uncoated
moulding and ends less than one second after injection of the reactive

mixture.

25. Process according to at least one of the preceding claims, characterized
in that the maximum of the heating power which heats the injection-
mould surface facing towards the moulding is achieved prior to or during

the injection of the reactive mixture.

26. System for the conduct of a process according to at least one of Claims
1 to 25, where the system has an alterable injection mould, characterized
in that the temperature of at least a portion of the injection mould can be

altered by more than 10°C within one minute.
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WO 2009/053130 PCT/EP2008/060783

27.

28.

290.

30.

_ 35 -

System according to Claim 26, characterized in that the injection nozzle
by way of which the reactive mixture is injected into the injection mould

has been equipped with a Peltier element.

System according to Claim 26 or 27, characterized in that at least a

portion of the injection mould can be heated by electrical current.

System according to Claim 28, characterized in that the injection mould
can be heated by induction, a ceramic heating element or a Peltier

element.

System according to at least one of the preceding Claims 26 to 29,
characterized in that at least a portion of the injection mould can be

cooled.



