1 Weather-resistant, dyed molded part having improved shine and wipe resistance The present
invention relates to weathering-resistant, colored fnoldings made of poly(alkyl) (meth)acrylate with
improved gloss and resistance to mechanical influences acting on the surface of the molding, in
particular with improved wipe resistance and improved scratch resistance, and also to molding
compositiogs,{f, RIGINRING NG AR A LA PR RV RESHES CORAARN S 86 {RUAdil e erous 10
applications: examples being panels of household equipment, and covers for instruments in motor
vehicles; other examples are displays. Polymethyl methacrylate (PMMA) molding compositjons have
nigh 18 BEtidH TARSbarREy A b FFMIE Colbf, dRANEFATORS R TE R Ation B4 bide range of
differemtccoianngs whick ase used Jor=decprativereavers (a-gl varkousi panelsp-avtemalpile sateriors
and automobile extgriors%. se of C%Iore.d Pli/IMA oIding comp%sjtions alsgﬁ)ermits §ealization of
surfacés Fneﬁ]ésimaﬁéjs qu%li?&ecqasas? Fown as Class %uﬁ'gcé'sri,gth?g beln% fnuﬁn&%%nt factor in
thé final &pplieationsd Theg sutfaces of theudempenients preducesdrompM s haveshigh handness, and

this is %fmdercig;v%irg%%nﬁ;i @éggglt%%agplicgti%na é%esteoinrghﬁégrm oLargecgriq%i}/grg:gver. Itis
well-known that whan is comparea With other ermoplas?ic materials It has the highest surface
hardnessandsoiatchrgsistanceanetermined by the pencil hardness test. However, there are some
applications with particularly stringent surface 30 requirements, in particular for components that are
decorative and prominent, where even PMMA moldings have to be protected from various types of
wear. Furahispteccompaonerits ase oftepegeipgpedawith favadngn ZHnesgsteptibility of plastics

W%'di”%&‘ﬂ’!ﬁéec%ﬁész and seraehes s AgeneralRroblem,since e articles cancgned.yery rapidly

become’visually unattractive. Numerous methods have therefore been developed for providing plastics
with 5 srafchsreStaitigfersnERE eoatingiAtateriaisised efe pRITBRIDIE EaFbIEladliEs resins.
Examp&eisstg;g; y be mentioned are coatings of polyesters with a dialdehyde (e.g. US 3484157), or
polyurethanes {e.g. DE 2611782), or with alkyl titanate (e.g. US 3700487), or melamine in a very wide
variety 10 of variants, or melamine polyol (e.g. GB 1308697, US 3862261). Other materials that have

been usgd JQLaANGAUE REOIICTESINS ChaMery wide YaHet Al Res (B DR 231 7814 fluorinated
hydrocarbons in a very wide variety of combinations and modifications (NL 6608316, DE 1963278, DE

24540 78)t 152 toSSHARSP PEFARY NI CoMBaiRtisc(US 3266299t SikédPEéSmpounds, in
particulsk siicone £gsins 4@ 9o BEA21A03; 1S 3451838, G 3702320 EP-18Q129desprbes a process

for a coating composed of acrylate polymers or of methacrylate polymers, of organosilicon polymers or

of meld@hifetesMs o8 v TR EoRtifPNEL & stfatbh-rdSSthntan@anfirsiietiive effect on plastics. A
very wiggnstishi ofsol-9ed sysiemsthiavesalsehesn teseried; anekthesgcande userbinted alia with
the aid of 25 plasma processes. These systems are often produced from modified silanes and
alkoxidB¥¥ia BYdrdlaE HIIERSS aRF EoRdE R RO brotedsedl TR StRg8 stabiffty dF fe coating
npgtureiis roasthnveyyaestrigtedi by theapastivitykeidhase sysiemss Radiatiofaeigable caatisg
compositions are also used 30 for the coating of pla ticsaggbstra{gs. Bﬁ/,wag of example, US 6,420,451

describ¥s radiatiBn dr LB Toating ChRipositionsFor thetoating of optica K bstrates, such as lenses,

made of various plastics substrates, e.g. polycarbonate. The coating compositions comprise urethane
amykn%%gngéggggggnggﬂthe components produced from PMMA have high
hardness, and this is of decisive importance for final
25 application of these in the form of a decorative cover. It is
well-known that when PMMA is compared with other thermoplastic
materials it has the highest surface hardness and scratch
resistance, determined by the pencil hardness test. However,
there are some applications with particularly stringent surface
30 requirements, in particular for components that are decorative
and prominent, where even PMMA moldings have to be protected

from various types of wear. For this, the components are often

equipped with a coating.



3 oxides, in particular Si02 particles, alongside monofunctional acrylates. A feature common to all of
the processes described above is that they require;additional and complicated operations, namely
application and hardening of the coating system/coating composition. Evonik Goldschmidt GmbH has
therefore proposed, in 10 EP 1 640 418, organomodified siloxanes as additives specifically for
improvirftheserateR resisthhes o? halhpldstic dlasteress, it ParicfarFoniretitfes (TPU),
polyamides (REBA) CPQOQ/G§E%§£§9P Anckstyrengis-(STRE). Ihese silaxanasareadded in the

form of an additive directly 15 to the molding composition. They form a sort of lubricant film on the
surface BEME MmBRiTHLBroRRESHS o B bldiNg b RFRSHIbIS ThISURRHRE SUEEE admage, the

result being thatithe obiect agling,ondhe malding can slideackassthesusiacesitis elmimed that the
moldings therefore require no 20 additional scratch-resistant coating. A more detailed study of EP 1

640°4185eVesIs In&tthé Pradtics 1RAGE Gsed Bfe F&19 mtéh B6ft& than PVIRRS ThESe plastics have an

elastic syrfage and Bye therefore iptriasicaty less 2b-stisceptiblete snechanical effpets caused by
sharp or pointed ob%ects. The requirements generated by thgse elasticgr]cf)l mers in respect of

scratch-RERAARPRDO ARG aFe- TifFefdfe Haite AffeTaft fformhthasély by, 16r Example, the
very hardsustage 0f PMMAvmplstings: &fha 649 448 . daedrobgive agy 30 isdicatiamthat ky 1
organomadified siloxanes can also improve the wipe resistance of surfaces of PMMA moldings. Nor is
this derivdti8FonT EFFT $20UA8° TS 44 Sta?gd,gl? é?&l BSlyrierg that are Bhtirely AEEE Y 4 DE 100
591454 likewise-peoposes additiveahanimgesioyane (aits, whish B3e eended® hg@Epes the. scratch

resistance of surfaces af moldings made of various pol rs. These.are
polyeste?—tp%?ﬁsi%%5%&-%@?&@%%&% BedYor coatin

Iae\f"?nsl??/v fich'8f& obtained \ia féaction of ¢ acnmtljf'i&e-grafted

polyolefins siithshydtoxyfuaetjonal degaraopodysiordnesSesd pelyesterpolsilogands copolymers are
added %Ee form of a dgg\{/ﬁ into t@g r(l)éymer matrix. Hovxi%/eer,vt‘zjtl 9553#_3'”@9980‘%{%@]% ar‘rg;ethod is the

complic eﬁ%%&&ctt%n otthé %%ﬁ/es er-poﬁsi%xgﬁg YLOV%:oponmers He prior art says n(l)ﬁmlllr?g about

the effectadf thehidriotstadditiveNirop6S&d irctheliticr $6BEI the pé&rcededCtior,of the molding
comypositions. 15 There therefore continues.tg be a requiremen 1ggr go/\éeé polyfalkyl) (methacrylate)
m(;l%oing %%?nsp%]%ﬁ%%%(grpd? {}ggpﬁgic%%glrfé é‘l%\;%sc or?%f)q%q}yrﬁgﬁylst (methacrylate)g molding compositions
which permit pductowpofimdidings; ippaftictidrs20 edldratbme|dings;very padicully black-colored
moldings, wifh bighgolarbriliance, highgloss and vepngoad fesistance 1a mechanjsaleffects acting
on the surface of the moldings, in particular wipe resistance and scratch resistance, without any need
to use afouting frprotectiont dve Suddca R5/SRFENPROITREDIF apfdE@Fibed ahodé She object

of the presenrinyention:was thersfore o provide plastics gioldings modified so as fa be wipe-resistant,

and molding’compositions for their production, where these do not have the disadvantages 30 of the

malding¥ ARl e gCETIPESTtBITSoRthE Pk QR bR RaTE HisePdily 18 B T8GR FEXERL.

effect on plastics.

A very wide variety of sol-gel systems have also been
described, and these can be used inter alia with the aid of
25 plasma processes. These systems are often produced from
modified silanes and alkoxides via hydrolysis processes and
condensation processes. The storage stability of the coating
mixture is mostly very restricted by the reactivity of these
systems. Radiation-curable coating compositions are also used
30 for the coating of plastics substrates. By way of example,
US 6,420,451 describes radiation-curable coating compositions
for the coating of optical substrates, such as lenses, made of
various plastics substrates, e.g. polycarbonate. The coating

compositions comprise urethane acrylates and colloidal metal



5 wiping, without any additional scratch-resistant coating or foil. Another object of the present invention
was to provide plastics d moldings or, respectively smolding compositions for production of these,
where these have high color brilliance and high gloss, and also high surface quality. The intention is
that no graying be discernible in particular when dark color shades are used, e.g. black or brown. 10
Other objetisitat ate noaexplivithamedtiOnedairs apparent frbpmimicveratbuipdumstahoces described
in the de%gr%';%}i%gégmples and claims below. 15 Surprisingly, it has now been found that the use of
specifically structured organomodified polysiloxanes or of polysiloxane (block copolymers) having
polysiloxane blocks and having polyester blocks can markedly improve the wipe resistance of surfaces

of moldings:rodyced fram.poly(alky) 20 {meth)acrylajes Jt bas mareoverheen found that these

specific polysiloxanes or polysiloxane (block copolymers) can give dark-colored, in particular
black-colored, rabidihg esmpssitisAs ahd PraldirRRWiIKieRRhaYE baftagiigr 2% Uzesof tRéRlding

ComDOS'H%@SL%tQ@j!BYle@M %B@;@PH& cotored plastics meldings wdth/high surace quality and
color brilliance, and these require no additional scratch-resistant coating or, respectively, foil in order to
have ver§Jdoecapability to resist wiping, abrasion and scratching. 30 In comparison with the prior art,
therefore, it is possible to save steps in the process and also to save costs for materials and for
production of the moldings. 6 By using the present invention it has become possible for the first time
to obtainﬁﬁ@%%ﬁs@?&rﬁ%ﬁécﬁ%&mﬁ?ﬁ%o@%ﬁﬁﬁqﬁﬁn%RRQI%?I?(m?a’fh)acrylates, so that the

exqgellentweathesing 4esistancgn{dhess ear fediilizedinhe moldings efithednvention are therefore
suitable for either indoor or outdoor use. The inventors have discovered that it is in principle possible

to use sPERSITCISrHARLMbAIRI FOINSIKANEs BRa/St RIS sifox8nE (BBER cBbolymers) to improve the

resistancenehsusiaces oof meldingsdnade of palyfalkd) (ruethyagsylaiestooneekanicalmifects, in
particular wiping and scratchin?. However, it has been found here that many of thE% olysiloxane
m

additivePMarREted FF orde? 16 TmpfRIhE SRR reésiStatite B0 PolmaiPauifaces 1&d to graying in
the casemiddackshdlsiags: ©or dhat inwasdmpassihle toachieve adequats wipesresistancel Fhe
comparative examples_give further details in this connection. Confirmation_has been obtained for the
conaUSiOs SrSeNTE A, c HE et HRtion B thesridh 20 415 the efSEb e Additver that can
be used tmimpreve € scratelf redistancd 4f soft potythersd¢afinotsiniply be transferred to hard
polymers: ome 2 SSH! ohRXEnEitR Shudigs. L 0Bs rowhRen ound el 25, camegund ol the

that the object acting on the molding can slide across the

surface. It is claimed that the moldings therefore require no

20 additional scratch-resistant coating.

A more detailed study of EP 1 640 418 reveals that the plastics
that it uses are very much softer than PMMA. These plastics
have an elastic surface and are therefore intrinsically less

25 susceptible to mechanical effects caused by sharp or pointed
objects. The requirements generated by those elastic polymers
in respect of scratch-resistant modification are therefore
quite different from those generated by, for example, the very
hard surface of PMMA moldings. EP 1 640 418 does not give any

30 indication that organomodified siloxanes can also improve the
wipe resistance of surfaces of PMMA moldings. Nor is this
derivable from EP 1 640 418, since, as stated, it uses polymers

that are entirely different.



where R, Ri, R2, n, m and p are as defined below are suitable for producing poly(alkyl) (meth)acrylate
molding compositions 30 and moldings which achigve the abovementioned objects in excellent
fashion. The additive has no effect, or only very 7 little adverse effect, on the surface quality of the
poly(alkyl) (meth)acrylate moldings, and the moldings of the invention therefore have excellent surface
quality. THe peken? inveation ksereéfore prondes maoldidg compo shionsmongrismgpapoly(alkyl)
(methaqjylpte, natiby giptetial andiatlaast ane sampaund etibedatmuladl, . Hhepigsentinvention
also provides the use of the molding 10 compositions of the invention for progucmg moldings. The
present pivehtioe thevéfone afsogrevitkdamoldings e passinea plasiibesomprsing a poly(alkyl)

(meth)agrylate matdx and acompaund g the formula (a5, defined below, 15 Einally, the present

invention provides the use of the moldings of the invention as decorative panels or functional add-on
partd, in YAGtoF ¢akiele’roridons et lateronicsidred Hoasehdld ehuiprivént: ThEf g follows a

detailed descrintionsaf the subiect matter of the present invention. £ (Methjaarylate’ means either

methacrylates or acrylates. The molding compositions of the invention encompass a) a poly(alkyl)

(meth)adiyRte iR naisriadied 1edst Bhe corifountl GfARa Fémtula Ty o8 Rithdeperdedtly of one

another are analkydneiebrhaving from d 40 ddgereferably tomel 104, qarben atoms, preferably a
methyl moiety, RI, independently of one another, are R or a polyester moiety, R2, independently of one

another, GBIR, £ BoHEsRE Mbied G RYdrbR&RAMEREFRaWAG okt 2236'36 carbon atoms,
preferabbsisem, 22 ts30 carbon atoms, with preference from 24 to 30 carbon atoms, 10n, m and p,
independently of one another, are from O to 58,

The prior art says nothing about the effects of the various
additives proposed in the prior art on the perceived color of
the molding compositions.
15
There therefore continues to be a requirement for novel
poly(alkyl) (methacrylate) molding compositions and,
respectively, additives for poly({alkyl) {(methacrylate) molding
compositions which permit production of moldings, in particular
20  colored moldings, very particularly black-colored moldings,
with high color brilliance, high gloss and very good resistance
to mechanical effects acting on the surface of the moldings, in
particular wipe resistance and scratch resistance, without any
need to use a coating for protection of the surface.
25
Starting from the prior art described above, the object of the
present invention was therefore to provide plastics moldings
modified so as to be wipe-resistant, and molding compositions
for their production, where these do not have the disadvantages
30 of the moldings and molding compositions of the prior art, or

have these only to a reduced extent.

One specific object consisted in providing plastics moldings

which have good resistance to mechanical effects, in particular



with the proviso thatN=n+m-+p+ 2 is from 15 to 75, preferably from 20 to 50, 15and no R1 is R when all
R2 are R, and at least one R2 is not R when all Rl are R and/or no moiety Rl is R when m
and p are 0, and that m or p, 20preferably m, is not O when all moieties Rl are R. The indices used in
the formulae are to be regarded as statistical average values (numeric averages). 25 Preference is
given towhe prasence didndseacompddiidsioftae fermalaql) iremicH p=t0.abeelmaietizs Rl and/or
R2 are polyester moieties, these are preferably composed of from 3 to 30, preferably of from 8 to 30
25, and particularly preferably of from 15 to 25, ester units. The polyester moieties can have, as starter
alcohols, those alcohol moieties which derive from primary unsaturated alcohols (see production

Svrﬁgfessh%%%qg%%%G‘Q@i@%@(@@@@%@! e gstiatyreraceording to formua (1 &RqdR), 14
moldings or, respectively, molding compositions for production
of these, where these have high color brilliance and high
gloss, and also high surface gquality. The intention is that no
graying be discernible in particular when dark color shades are
used, e.g. black or brown.

10

Other objects that are not explicitly mentioned are apparent

from the overall circumstances described in the description,

examples and claims below.

15 Surprisingly, it has now been found that the use of
specifically structured organomodified polysiloxanes or of
polysiloxane (block copolymers) having polysiloxane blocks and
having polyester blocks can markedly improve the wipe
resistance of surfaces of moldings produced from poly(alkyl)

20 (meth)acrylates. It has moreover been found that these specific
polysiloxanes or polysiloxane (block copolymers) can give dark-
colored, in particular black-colored, molding compositions and

moldings which have no graying.

25 Use of the molding compositions of the invention can produce
colored plastics moldings with high surface quality and color
brilliance, and these reqguire no additional scratch-resistant
coating or, respectively, foil in order to have very good
capability to resist wiping, abrasion and scratching.

30
In comparison with the prior art, therefore, it is possible to
save steps in the process and also to save costs for materials

and for production of the moldings.



Rr = C(0)-(CHiy -0- x 'y or=from 2 to 10, = from 2 to 10, 5. preferably preferably from from 3 3 to to

7, 8,

10

15

20

25

30

6

By using the present invention it has become possible for the
first time to obtain wipe-resistant black moldings with no
graying from poly(alkyl) (meth)acrylates, so that the excellent
weathering resistance of these can be utilized. The moldings of
the invention are therefore suitable for either indoor or

outdoor use.

The inventors have discovered that it is in principle possible
to use specific organomodified polysiloxanes and/or
polysiloxane (block copolymers) to improve the resistance of
surfaces of moldings made of poly(alkyl) (meth)acrylates to
mechanical effects, in particular wiping and scratching.
However, it has been found here that many of the polysiloxane
additives marketed in order to improve the scratch resistance
of polymer surfaces led to graying in the case of black
moldings, or that it was impossible to achieve adequate wipe
resistance. The comparative examples give further details in
this connection. Confirmation has been obtained for the
conclusions presented above in the description of the prior
art, to the effect that additives that can be used to improve
the scratch resistance of soft polymers cannot simply be

transferred to hard polymers.

As a result of extensive studies, it has now been found that

compounds of the formula (I)

R _R | -RZ | R? | R
o | | | -
R Si 0 Si O Si 0 Si 0 Si—R
Lo e L
— -“n- -mt Y M

where R, R', R?’, n, m and p are as defined below are suitable
for producing poly(alkyl) {(meth)acrylate molding compositions
and moldings which achieve the abovementioned objects in

excellent fashion. The additive has no effect, or only very



in particular 6,and and with preference 4 Z = from 3 to 30, preferably from 8 to 25, and particularly 10
preferably from 15 to 25. The terms "and "r" serve gmerely to distinguish the moieties from the other "R"
moieties and are not any sort of numerically-based indices. 15 The polyester moieties can be
composed of identical or different starting molecules. It is preferable that the polyester moieties are
composed btitentcalstating MisletulesnPidterrsd pbiesterindidtie’s afe tHese obtained via,

preferablyinggpeqing. (Ralesterification.ofasionsse The 20 nalyesienmoleties are paticularly

preferably those obtained via (poly)esterification of caprolactone or valerolactone, in particular of
E-caprolagforiet 35 HhastyRep roREm nexsrS- ValdroBetoRs andpattidiarly preferably

E-caprolactone. Preferred compounds of the formula (I) in which R1 and/or R2 25 are polyester
moieties are those in which the polyester moiety is composed of from 3 to 30 E-caprolactone units,

preférabRPFo e EEPS ELSBlatfohe tiites Bt artiiadr SreferbBiy FomCIPRs2s E%Prolactone
units. TheJmpieties R arepreferablyidentical polyester neieties. 30: it can deradvaniageoys that,
alongside the moieties Ri, one or more of the moieties R2 is also a polyester moiety. If, in the
compoun@S§itheTerRaBRPLRSt 81y the Ri Widietés Bdtalso one or more of the R2 moieties are
polyester moieties, these 10 polyester moieties are preferably identical (have the same number of
units of the starting molecule). If all of the moieties R| are R, where R is preferabli/ a methyl moiety, R2

is preferably PhydiGEarbbh HidiehRafng front 32 16eS the use of the molding

10  compositions of the invention for producing moldings.

The present invention therefore also provides moldings
encompassing a plastic, comprising a poly(alkyl) (meth)acrylate
matrix and a compound of the formula (I) as defined below.

15
Finally, the present invention provides the use of the moldings
of the invention as decorative panels or functional add-on
parts, in motor vehicles or consumer electronics or in

household equipment.

There now follows a detailed description of the subject matter

of the present invention.

“ (Meth)acrylate” means either methacrylates or acrylates.
25
The molding compositions of the invention encompass
a) a poly(alkyl) (meth)acrylate matrix material

b) at least one compound of the formula (I)
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where



36 carbon atoms, preferably from 20 to 30 carbon atoms, with preference from 24 to 30 carbon atoms,
and then N is preferably greater than or equal to 3@ preferably from 40 to 50. In that case p is
preferably 0, and m is preferably from 30 to 48. 10 If one or more of the moieties RL and/or R2 is a
polyester moiety, then N is preferably from 10 to 45, preferably from 20 to 30 and particularly
preferably from 20 tRlessnhigrpS0dEmd R29A0kTEes 2Re pbiester Moiatie s Jkis prafet&dly 0, and 15

the value of mis frorﬂajv%%o,flng%_pﬁefg@ngg ,f_roﬁgqgftgr'iag C@f@,gp%ndt';dﬁg‘d Qfthe formula (1) are

preferably those in which the moieties R2 are either exclusively polyester moieties or exclusively
hydrocarbon moietieztfing PEMEEZ 8236 carlivhtIly atohres. Hréferred compounds of the formula (1)

in which the R2 moigties E@@Q&ﬁ_&fe%cﬂgsig@ymgr%%@%mpi%tieé arespose %MQ@_Q@E R=
methyl, N = from 40 to SO, in particular 40 or 50, and 25 the moieties R2 are alkyl moieties having 30
carbon atoms or a nitabfe o alkyl moieties having from 24 to 28 carbon atoms. Preferred compounds

of the formula (1) in which;the fraanpdiar Re meieties prgsenhate excldsively polyesterynaigties are 30
those in which R = methyl and N = from 20 to 45, and in which the polyester moieties have from 15 to

25 ester units. Partiteiahpreferfed¥GHpeandsBr e e iiuR1 WhHerk P™ 0+ R.£2 hékanol moiety
and R = methyl can befoignd ixtahle 1 Sbdralown 1} Tahle 12 Radicutaslyqreferredieempounds of the

formula (I) Nrn R- 30 0 In each case polyester moiety having 20 caprolactone units 50 48 Methyl

Alkyl moiety having #3f2 PSS ESFTH dtbAfs 24 to 30 carbon atoms,

10 n, m and p, independently of one another, are from 0
to 58,
with the proviso
that N =n + m + p + 2 is from 15 to 75, preferably
from 20 to 50,

15 and
no R' is R when all R’ are R, and at least one R’ is
not R when all R' are R
and/or
no moiety R' is R when m and p are 0, and that m or p,

20 preferably m, is not 0 when all moieties R' are R.

The indices used in the formulae are to be regarded as

statistical average values (numeric averages) .

25 Preference is given to the presence of those compounds of the

formula (I) in which p = 0.

If the moieties R' and/or R® are polyester moieties, these are
preferably composed of from 3 to 30, preferably of from 8 to

30 25, and particularly preferably of from 15 to 25, ester units.
The polyester moieties can have, as starter alcchols, those
alcohol moieties which derive from primary unsaturated alcohols
(see production process). The polyester moieties preferably
have a structure according to formula (II):

35



22 0 In each case polyester moiety having 18 caprolactone units 30 2 In each case polyester moiety
having 15 caprolactone units In each case polyestgr moiety having 15 caprolactone units 43 5 Methyl
In each case polyester moiety having 25 caprolactone units 4038 Methyl Alkyl moiety having from 24
to 28 carbon atoms 50130 i 1 i Methyl Alkyl moiety having 30 carbon atoms Examples of suitable
compoun&s of Bhe MBrmula (1) are TEGOMER(r) H-Si 6440 P and TEGOPREN 5846, which can be
obtained from Evonik Goldschmidt GmbH. The compounds of the formula (I) can be obtained by the
known 10 processes via reaction of corresponding hydrosiloxanes with unsaturated hydrocarbons or
unsaturafégafcohols and subsequent

R-q = "(CHZ)X-O_I
5 R" = C(O)-(CHz)y-0O-

x = from 2 to 10, preferably from 3 to 7, in particular 6, and
y = from 2 to 10, preferably from 3 to 8, and with preference 4
or 5.

Z = from 3 to 30, preferably from 8 to 25, and particularly

10 preferably from 15 to 25.
The terms “g” and “r” serve merely to distinguish the moieties
from the other “R” moieties and are not any sort of

numerically-based indices.

15 The polyester moileties can be composed of identical or
different starting molecules. It is preferable that the
polyester moieties are composed of identical starting
molecules. Preferred polyester moieties are those obtained via,
preferably ring-opening, (poly)esterification of lactones. The

20 polyester moieties are particularly preferably those obtained
via (poly)esterification of caproclactone or valerolactone, in
particular of e-caprolactone, 3,5,5-trimethylcaprolactone or &-
valerolactone, and particularly preferably s-caprolactone.
Preferred compounds of the formula (I) in which R' and/or R?

25 are polyester moieties are those in which the polyester moiety
is composed of from 3 to 30 g-caprolactone units, preferably
from 8 to 25 e-caprolactone units, and particularly preferably
from 15 to 25 e-caprolactone units. The moieties R' are

preferably identical polyester moieties.

It can be advantageous that, alongside the moieties R', one or
more of the moieties R’ is also a polyester moiety. If, in the
compounds of the formula (I), not only the R' moieties but also

one or more of the R’ moieties are polyester moieties, these



(poly)esterification, or via direct reaction of unsaturated polyesters with hydrosiloxanes. The reaction
can be carried out as described in EP 1 640 418 \4g hydrosilylation or via 12 dehydrogenative
hydrosilylation. The production of polysiloxanes having polyester moieties can be found by way of
example in EP 0 208 734. In order to avoid simply repeating the text, the contents of said patent
specificatiohsesE freralnis explicity fhaphsdratetifto téestntentlof thé des&hitioredithe present
invention,, The molding compositiopg of the, inveption, preferaply comprise further additives, such as
colorants, pigments and/or organic 10 dyes, light stabilizers, UV stabilizers, UV absorbers, IR
absorbers, antimicrobial active ingredients, flame retardants, heat stabilizers, antioxidants, crosslinking
polymers,;and fibeyreinfarcing additives;of grganic of,inorganic 1ype, s prefiable that pgmore than
10% by weight, particularly 15 preferably no more than 5% by weight and in particular no more than
29% by WeRjHt tof adkilidfeard AFeR are HrosehitT M RdIdiRG E5rpasitions ahtHoldihgsdf the
inventions ILis.pasticady, preferable that the melgding somposiionsand2Q maldings ekthe invention
have been colored with dark color shades, in particular blue, green, brown or black. In one particularly
preferre@ ERTSHARRERL, TFEThAding otthditidrerbraheRfoldmge of HtiNenfoR EEMPREL N 15
impact raedifiere its praporien dyparticular heing-remd:a15011 5% by weightoprederably feem 9.5 to
10% by weight and very particularly preferably from 1 to 6% by weight, based in each case on the total
mass of $A¢ Mdldih§ RToSHRINST, PespdctvBly 16t tﬂg‘?ﬁ@lﬂ%ﬁ%% i§ H3%sible toUstany of the 30
comymercially available impact modifiers, in particular elastomer particles with an average particle
diameter of from 10 to 300 nm (m%agured bg wa oflexar%yle béghe uItracenHifu%%method) tis
preferable tHat the &lalitnTe Jartitfes Have & &8re Usifl & $8tt Slastém@r BRase. and have at least
one harch35 phase tioader thereta« 13 Fdielpolyatkyl)(meth)actylateradtsixahateridl-usedaccording
to the invention as component a) is preferably homo- or copolymers of methyl. methacgryl The
inventiorr 2isd% "élrﬁl(%orﬁpggslecsu%%( dr") sPan %Fs%gé‘(lj nésr 8 vagrg;ugopcglﬁ(%ﬁ(y h(?nnet ;8at:ry g':[es and of
other pohtmeerr? Theipresent inventionlaiss peavides. a topslymerisage ef atdebityorte pelylkyl)
(m?%h)a%rxlat% and of o@enrr1 comonomers. %‘omlp&nevg!:L %of tpggn\é%rgicog i§ not aéh%rcr)ncholastic
elastomer. 10 % Ef/el" eré means branched or uribranc ezf, cyclic or'linear a?kyl moieties having from
1 to 20 carbon atoms, preferably from 1 to 8 carbon atoms, particularly preferably from 1 to 4 carbon
atoms, whele Jges G B SHPEBUToN Py JGtDal 1 0LQHPS, PL €30 GBTPrBR ELeroRIoMS, Such
, which the moieties R? are either exclusively polyester moieties

or exclusively hydrocarbon moieties having from 12 to 36 carbon

20 atoms.

Preferred compounds of the formula (I) in which the R’ moieties

present are exclusively hydrocarbon moieties are those in which

R' = R = methyl, N = from 40 to 50, in particular 40 or 50, and
25 the moieties R® are alkyl moieties having 30 carbon atoms or a

mixture of alkyl moieties having from 24 to 28 carbon atoms.

Preferred compounds of the formula (I) in which the R’ and/or
R® moieties present are exclusively polyester moieties are
30 those in which R = methyl and N = from 20 to 45, and in which

the polyester moieties have from 15 to 25 ester units.

Particularly preferred compounds of the formula (I) where p =
0, RY = hexanol moiety and R = methyl can be found in table 1

35 below.



Preference is given to a methyl, ethyl, butyl or cyclohexyl moiety.

In one first preferred embodiment,

component a) is a mixture 20 encompassing a cogalymer (1) and a (co)polymer (Il). This mixture and
the copolymers are described in more detail below. The copolymer (1) of the mixture is polymerized
from from 80 to 100% by weight, preferably from 90 to 100% by weight, in 25 particular from 99 to
100% by weight, of methyl methacrylate, styrene and maleic anhydride and, if appropriate, from O to

20% by wejght, Rrefesably;from 0.0, 1096 by weight, inparicyiar fiom Odo 186 by.yieighty of other

comonomers capable of free- radical polymerization, preferably a-methylstyrene or C1-C- 30 al
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5 Examples of suitable compounds of the formula (I) are TEGOMER®
H-81 6440 P and TEGOPREN 6846, which can be obtained from
Evonik Goldschmidt GmbH.

The compounds of the formula (I) can be obtained by the known

10 processes via reaction of corresponding hydrosiloxanes with

unsaturated hydrocarbons or unsaturated alcohols and subseguent
(poly)esterification, or via direct reaction of unsaturated
polyesters with hydrosiloxanes. The reaction can be carried out

as described in EP 1 640 418 via hydrosilylation or via



15 methacrylate, preferably CI-C4-alkyl (meth)acrylates, in particular methyl acrylate, ethyl acrylate or
butyl acrylate, in particular n-butyl acrylate. 5 In ong,particularly preferred embodiment, the

(co)polymer (1) is composed of from 95 to 99.5% by weight of methyl methacrylate units and from 0.5
to 5% by weight, preferably from 1 to 4% by weight of one of the abovementioned monomers capable

of free-radibaiccoppdyrmenzatiomywitio atetyyll d0imethdthdatey orparticokar afethyl acrylate. The solution
viscosity_of-th lymer, (11). in_chlorofor 5C (1S0O. 1628 - patt 6) j tQ 55 ml/g,
preferab?yof%gr%%%ggﬁnI}é(%)i%n%eg rcﬁ?%)?aé;g rf%s%s rI\%I%\ivg W%ié tacvaegage 6%?0(%0%0%) mgréI %I) %sgpreferably
in the rapgefohe 8000BR020DOG00 §AnolIpreferddly froma00000 &1200 P00 epeal; Bnd partcularly

preferablycip e (goe. for. 100 008 19 128 4000/mol Molay 20dupse Muv IsAetgimiogy as described
for copolymer (1). The Vicat softening point VSP (ISO 306-350) of the (co)polymer (Il) can preferably

be at lea*ROIC] preferabhpiiBareiBH 114Q, aftHocieniRittinddx MR ASTr1183,1230 ©F 3.8 kq)
can 25 pggfgr@glgggd'g the range greater than or equal to 2.5 cm/10 min. It is preferable that the ratio
of the copolymers (1) to the (co)polymers (II) is from 95:5 to 5:95, preferably from 20:80 30 to 80:20, in
particular from 20:60 to 80:40, based in each case on parts by weight. Details concerning the mixture

describeghabqys; a0dplsQ.ceReerRiINg{Re proquclion pfdhe individual mohypers andhehthe 35 polymer
mixture, can be found in WO 2005/108486. In order to 16 avoid repetition, the subject matter of said
applicatibHi$ ReteRAEHENS SncSTHERAtES irfie HRE 88SSiptibhBIERE Hresetf appREdivhif a second

prefgrredempodiment the mathix matarialay is apelymesmixtuigwhish cepprises the following
components: A) a low-molecular-weight (meth)acrylate (C(gﬁolymer, characterized bg/lgﬁsolution

viscosityPSRaNEthan R RbERMOTRP S5 iAfin cHorb RS AIs S 1696 - Pakd)fher
compongetA) preferably-careesnonds de theeepolymen ) desaribes akoveratae fisstgreferred
embodiment and/or, B) a relatively high-molecular-weight (meth)acrylate (co)polymer,
fiber-reinforcing additives of organic or ihorganic type. 1t is
preferable that no more than 10% by weight, particularly
15 preferably no more than 5% by weight and in particular no more
than 2% by weight, of auxiliaries and fillers are present in

the molding compositions and moldings of the invention.

It is particularly preferable that the molding compositions and
20 moldings of the invention have been colored with dark color

shades, in particular blue, green, brown or black.

In one particularly preferred embodiment, the molding
compositions or the moldings of the invention comprise an

25 dimpact modifier, its proportion in particular being from 0.1 to
15% by weight, preferably from 0.5 to 10% by weight and very
particularly preferably from 1 to 6% by weight, based in each
case on the total mass of the molding composition or,
respectively, of the molding. It is possible to use any of the

30 commercially available impact modifiers, in particular
elastomer particles with an average particle diameter of from
10 to 300 nm (measured by way of example by the ultracentrifuge
method) . It is preferable that the elastomer particles have a
core using a soft elastomer phase, and have at least one hard

35 phase bonded thereto.



characterized by a solution viscosity greater than or equal to 65 ml/g in chloroform at 25C (ISO 1628 -
part 6) and/or C) another (meth)acrylate (co)polymer different from A), characterized by a solution
viscosity of from 50 to 55 ml/g in 25 chloroform at 25C (ISO 1628 - part 6), where components A), B)
and/or C) can each per se be individual polymers or else a mixture of polymers, where the entirety of
A), B) and/or C) is 10096 by weight. 30 Component B) is an optional component, which can be present

alone orgngether with,gampongnt &) Gomponeat ﬁiE?’iJ@aﬁé‘éE@%§§TGJEQB°’QEES%%&§;°” as

component A). The production process can be substantially analogous, except that the polymerization
parametefs AResdlarRatA UCh 2 WEPBSES Bivedolymes sfielaively MgR®mole&ular weight and

therefore 517 tejatively Bighysolution Wiscosity: iy chlaroform. This.can be achieved by way of example
by reducing the amount of molecular-weight regulator used. Component B) is a relativel
higR-mofdtcRRRFEIRE (Methatriiate Glyffer Riirdctefized BY h%b‘futﬂﬁ’%%éé&éﬂ%’reater than or

equal to GRmi{gapreferablysframbato Ta vy, prahleeoferm ah25645Q 1628 pattBlon This can

correspond to a molar mass Mw (weight average) of from 10 100 000 to 300 000 g/mol and particularly

preferaliy FAREEHGEFONT 1560061895 gffoltdetbRRitatish SR Hp6{RY i dmponent C) is an

optional geatonestwhich candesssestalone estegriherwith cemponent B )Canpeangnt C)
preferably 15 corresponds to the (co)polymer (I%_described above for the first preferred embodiment.

The quahttAtvE PiBpdrtioRs bf BofmPohEREATL'E) Fred8htdie particularly preferably as follows,
whigre these give a total of 20 100% by weight. Component A): from 50 to 90% by weight, preferably

from 60 to 88% hy weight.  Component B): and/or C): from 10 to 50% by weight, preferably 25from
110 405 by Weg S F o SBEHRATy et 18 BRI ot 1 Sredbreardd Shbcimant. the
polymeramatyix aled encermpassesan mpact maedifiernDxdmithia casenthe quentitativie pyoportions
present 30 of c onents A) to D) are as follows, where these give a total of. 100%._by weight. 18
Compon%%?%) ?al:llg})?or%)c:f?gmofb é%%o’bfﬁgiﬁﬁﬁ%ﬁe e%%l? Jf%)%fi%? 311145/5 8? W]éig%?, gomponent
D):from Zao60% byareightypeeferaiiheremcato B8Stebyswiergght thurilver detaifsicancerniag the
pol)émer mixture described abgve rthgeianq;\éigual cotngc%onents, nd aI58 th%Eprod tion of the individual

compongﬁt%ufnsd of tﬂecpabrllyrﬁepglx tre can be found in'EP 1673409 ahd EF 1844102. In order to
avoid repetitfi¢hee is given to a methyl, ethyl, butyl or cyclohexyl

moiety.

In one first preferred embodiment, component a) is a mixture
20 encompassing a copolymer (I) and a (co)polymer (II). This

mixture and the copolymers are described in more detail below.

The copolymer (I) of the mixture is polymerized from from 80 to
100% by weight, preferably from 90 to 100% by weight, in

25 particular from 99 to 100% by weight, of methyl methacrylate,
styrene and maleic anhydride and, if appropriate, from 0 to 20%
by weight, preferably from 0 to 10% by weight, in particular
from 0 to 1% by weight, of other comonomers capable of free-
radical polymerization, preferably o-methylstyrene or C;-C4-

30 alkyl (meth)acrylates, in particular methyl acrylate, ethyl
acrylate or butyl acrylate, in particular n-butyl acrylate. It
is particularly preferable that the copolymer (I) is composed
exclusively of units of methyl methacrylate, styrene and maleic

anhydride that have been polymerized by a free-radical route.



10 subject matter of those applications is hereby explicitly incorporated into the description of the
present application. In a third particularly preferred gmbodiment, component a) used according to the
invention can comprise a blend made of a relatively high-molecular-weight (meth)acrylate (co)polymer,
characterized by a solution viscosity of from 50 to 55 ml/g in chloroform at 25C (ISO 1628 - part 6), as
describelfer tHet piefeite d BAOEIMERE?, tditta BRifendmniieie drhyBRd®_EAIFmMER hrticularly
preferably. a ggpolymer.from the Xiran group of products. The molding compositions of the invention
preferably comprise from 0.1 to 10% by weight, particularly preferably from 0.3 to 5% by weight, very
particularly preferably farcam6étntin tRé fahge frorpd.5, toe¥ehyrweight aad specificalBAdreferably an

30 amount in the ran lrg@ ]qgf?t:%%&y \@{g@ﬁ%lofrg&ﬂg§%%£gmponent b). Any of the processes

known to the person skilled in the art can be uded for incorporating component b) of the invention. By

waysof example, the nfateix polymer is @reimixedewitin t19 palysikoxangcofmponent by and #4th possible

other ingredients, e.g.tpigment% fillers ndtother additiges, e.g. antioxidants or antistatic additives. The
. weight, of .styrene . . .

premixing process usegmlxma assembliss Slich as Henschel mixers or tumbling mixers. Compounds

of the invention are thepgreferally embesidedanighthe astioncaf=ahiear farees, sarcexamplelbging

incorporation into the ol%éner in an extruder. Az}gn %{gaﬂve, it is also conceivable to incorporate the

material in a kneader, "6t With- 10 Relfifg 5 ré: >

molding compositions of the invention can
be usedvmany of He processes known td the personskitledsn ¢thd art tapsedusenthémaaldiogs of the

invention. 15 Preferred processes are injectjon molding, thermoforming qr extrusion, .and particular
pré?gren%(fel i gﬁ/eﬁghre?e t6'Varoas 8m qéai#]‘eﬁé"b? tiie Fn?e%&r?bngrggplrg)g"p% e‘gg.l%q J?he moldings of
the invemti@mcambe gdroduceshentsalydramdine Maldingeodyposition dfthe Iimgention, and this is
preferred. However, t roduct can also be a multipart c onent, e.g, produced. via coextrusion,
muIticor%&loen%%?\lénljggtt}glnE} m%?dslr?gl et%.o, in (\?vﬁlcéhr%rcllt)’? o%%]%remg?ey Ia%/(ce%é f)'c?r?%ﬁg of%he molding are
producedtriorh thel moldirg soniposition ofdlre invemtion Olbthisycase] tiecpropoettichisfthe awding
composition of the invention i I'}@ enti ding. | R ejg;gb%fr g}%&r{oggﬁ%)e@/ weight,
particularﬁ?/@prgffe?gﬁ%r%n% X&o%o%t é%%vggjigr?tgg% ‘ ) P ©
15 art can easily determine combinations according to the

invention within the scope of the abovementioned quantitative

ranges.

The solution viscosity of the copolymer (I) in chloroform is
20 smaller than or equal to 55 ml/g at 25 C (ISO 1628 - part 6),
preferably smaller than or equal to 50 ml/g, in particular from

40 to 55 ml/g, particularly preferably from 43 to 50 ml/g.

The molar mass Mw (weight average) of copolymer (I) is

25 preferably in the range from 50 000 to 250 000 g/mol and
particularly preferably in the range from 70 000 to
120 000 g/mol (determination of Mw by means of gel permeation
chromatography with reference to polymethyl methacrylate as
calibration standard) .

30
The (co)polymer (II) of the mixture is polymerized from from 80
to 100% by weight, preferably from 90 to 99.5% by weight, of
methyl methacrylate units and, 1f appropriate, from 0 to 20% by
weight, preferably from 0.5 to 10% by weight, of other monomers

35 capable of free-radical copolymerization with methyl



A feature of the moldings of the invention is, inter alia, that they have a surface of the highest quality
and can be protected from damage or loss of surfaee quality with the aid of the polymethyl
methacrylate and of the addition of the 35 abovementioned additives. 20 Even if the particular
advantage of the moldings of the invention is considered to be that the surface is scratch-resistant and
wipe-resistaha ¢y Hoes naperélgtaltie uSe-¢la fillF vt of BEbhliAg FTof Orisleteldr partial coating of

the moldings praguced Aceqrding [a theipuentian,, The moldings of e inuentign £an preferably be

used as’'decorative panels or functional add-on parts, in motor vehicles 10 or consumer electronics or
in househBldPagpaiehe.IT a5t PiétiddsCTeE fotding compositions were tested as follows: 15 Mini
-VicatDetermination of Vicat softening point in a mini-Vicat system. Test standard DIN 1SO 306 20
MVRMVR melt viscosity was determined in accordance with test standard 1ISO 1133 25 30
Croékmdste PET0 BetErAfned il ENAISES X122 BSPO06 Ra2 twitH Erockifg) d6th & ran agplied

weight of 9N-and mavablescytindgr with diametes devel 1.2-¢19n sClaichdamage being assessed after
100 and 250 traverses, 100 forward/reverse traverses per minute, Producer: James H, Heal, UK 21 1

mm), reSIFERGFL 15 50, 4D 25K, §ive™ Hsible SeratehP Y n¥Sib8 i tifS RERF AOVE at 7.5 meters
per minute gerosstthe area$o he serichrSiested; andiseirfases based 08iBE monomers

capable of free-radical copolymerization with methyl

10 methacrylate, in particular methyl acrylate.

The solution viscosity of the (co)polymer (II) in chloroform at
25 C (ISO 1628 - part 6) is from 50 to 55 ml/g, preferably from
52 to 54 ml/g.

15
The molar mass Mw (weight average) of (co)polymer (II) is
preferably in the range from 80 000 to 200 000 g/mol,
preferably from 90 000 to 200 000 g/mol, and particularly
preferably in the range from 100 000 to 150 000 g/mol. Molar

20 mass Mw is determined as described for copolymer (I).

The Vicat softening point VSP (ISO 306-B50) of the (co)polymer

(ITI) can preferably be at least 107°C, preferably from 108 to

114°C, and/or its melt index MVR (ISO 1133, 230 C / 3.8 kg) can
25 preferably be in the range greater than or equal to

2.5 cm/10 min.

It is preferable that the ratio of the copolymers (I) to the
(co)polymers (II) is from 95:5 to 5:95, preferably from 20:80

(U]
<o

to 80:20, in particular from 20:60 to 80:40, based in each case

on parts by weight.

Details concerning the mixture described above, and also
concerning the production of the individual polymers and of the

35 polymer mixture, can be found in WO 2005/108486. In order to



invention exhibit fewer scratches or less scratch depth than surfaces of moldings not treated according
to the invention, 10Producer: Elcometer Glossdetgrgined to DIN 5036 The examples below serve for
further explanation of, or to 15 improve understanding of, the present invention, but in no way restrict
the same. Examples: 20 General description Compounded molding composition materials were
produced wpa SK3G machire, (Wases&Pfleiderenh tiwrcorfipsaride wiplarizad were then processed
Ina DE%@éBE%%%ﬂ@%‘%{“%@B?#%ZQt%‘@%%e‘c%s 0 dirpensions, 2901 0023 mup. Inventive
Example 1 9.7 kg of PLEXIGLAS(r) 8N from Evonik Rohm GmbH which had been colored black were
mixed inRrefsHlihgErRixk: Wthi®B kg of 30 TEGOMER H-Si 6440P from Evonik Goldschmidt GmbH
and extruded as explained in the general description to give a compounded material. Inventive
Example 2 22 9.7 kg of a molding composition according to example A of WO 2005/108486 which
had-beer oforéé Brick warehnieadn artbftbimg HixeFWith 033 k§ ef TEGONER (7)) H-SF 6340P and
extruded,as gxplaingd.ip.the ggneral desgrinptiondo Qi‘ffz‘ea@wdéﬁ% Hakhpwentive Example 3
9.7 kg of a molding composition according to example B of WO 2005/108486 which had been colored
black were mixed in a 10 tumbling mixer with 0.2 kg of TEGOMER(r) H-Si 6846P from Evonik
Goldschaydt Gmiki,apd extuded agexplainedhindhe geneial deserpljibto give a compounded
material. Comparative Example 1 15 Analogous to inventive example 1, but without addition of
TEGCHWEﬁ%q3§QﬁﬁE$ﬁd by a solution viscosity smaller than or equal to

10 55 ml/g in chloroform at 25°C (ISO 1628 - part 6), where
component A) preferably corresponds to the copolymer (I)

described above in the first preferred embodiment

and/or

15
B) a relatively high-molecular-weight (meth)acrylate
(co)polymer,
characterized by a solution viscosity greater than or equal to
65 ml/g in chloroform at 25°C (ISO 1628 - part 6)

20

and/or

C) another (meth)acrylate (co)polymer different from A),

characterized by a solution viscosity of from 50 to 55 ml/g in
25 chloroform at 25°C (ISO 1628 - part 6),

where components A), B) and/or C) can each per se be individual

polymers or else a mixture of polymers, where the entirety of

A), B) and/or C) is 100% by weight.

30 Component B) is an optional component, which can be present
alone or together with component C). Component B) can have the
same monomer constitution as component A). The production
process can be substantially analogous, except that the
polymerization parameters are selected in such a way as to give

35 polymers of relatively high molecular weight and therefore



Comparative Example 2 Analogous to inventive example 2, but without addition of 20 TEGOMER
H-Si 6440P. 230.)>H.L1faital50C.)Na) 1-13,5rdk () LIHHI"!; LOi"' (1' _Ho-% r- co 00
T96 11WkU)toginliUa)4.44.44a)4,)
relatively high solution viscosity in chloroform. This can be
achieved by way of example by reducing the amount of molecular-
weight regulator used.
Component B) 1s a relatively high-molecular-weight
5 (meth)acrylate {(co)polymer, characterized by a solution
viscosity greater than or equal to 65 ml/g, preferably from 68

to 75 ml/g, in chloroform at 25°C (ISO 1628 - part 6).

This can correspond to a molar mass Mw (weight average) of from
10 100 000 to 300 000 g/mol and particularly preferably in the

range from 120 000 to 180 000 g/mol (determination see above).

Component C) 1is an optional component, which can be used alone
or together with component B). Component C) preferably
15 corresponds to the (co)polymer (II) described above for the

first preferred embodiment.

The quantitative proportions of components A) to C) present are
particularly preferably as follows, where these give a total of

20 100% by weight.

Component A): from 50 to 90% by weight, preferably from 60 to
88% by weight.
Component B): and/or C): from 10 to 50% by weight, preferably
25 from 12 to 40% by weight.

In one specifically preferred modification of the 2nd preferred

embodiment, the polymer matrix also encompasses an impact

modifier D). In this case, the quantitative proportions present
30 of components A) to D) are as follows, where these give a total

of 100% by weight.

Component A) : from 25 to 75% by weight, preferabl;

P Y 9 P Y
from 40 to 60% by weight, in

35 particular from 45 to 57% by weight,
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Component B) and/or C): from 10 to 50% by weight, preferably
from 12 to 44% by weight,

Component D) : from 7 to 60% by weight, preferably
from 7 to 20% by weight.

Further details concerning the polymer mixture described above,
the individual components, and also the production of the
individual components and of the polymer mixture can be found
in EP 1673409 and EP 1844102. In order to avoid repetition, the
subject matter of those applications is hereby explicitly

incorporated into the description of the present application.

In a third particularly preferred embodiment, component a) used

according to the invention can comprise a blend made of

a relatively high-molecular-weight (meth)acrylate (co)polymer,
characterized by a solution viscosity of from 50 to 55 ml/g in
chloroform at 25°C (ISO 1628 - part 6), as described for the

preferred embodiment 2,
and

a styrene/maleic anhydride copolymer, particularly preferably a

copolymer from the Xiran group of products.

The molding compositions of the invention preferably comprise
from 0.1 to 10% by weight, particularly preferably from 0.3 to
5% by weight, very particularly preferably an amount in the
range from 0.5 to 4.0% by weight and specifically preferably an
amount in the range from 1 to 3% by weight, of polysiloxane

component b) .

Any of the processes known to the person skilled in the art
can be used for incorporating component b) of the invention.

By way of example, the matrix polymer is premixed with
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polysiloxane component b) and with possible other ingredients,
e.g. pigments, fillers and other additives, e.g. antioxidants
or antistatic additives. The premixing process uses mixing

assemblies such as Henschel mixers or tumbling mixers.

Compounds of the invention are then preferably embedded with
the action of shear forces, an example being incorporation
into the polymer in an extruder. As an alternative, it is also
conceivable to incorporate the material in a kneader, or with

melting in a reactor.

The molding compositions of the invention can be used in any of
the processes known to the person skilled in the art to produce

the moldings of the invention.

Preferred processes are injection molding, thermoforming or
extrusion, and particular preference is given here to various

embodiments of the injection-molding process.

The moldings of the invention can be produced entirely from the

molding composition of the invention, and this is preferred.

However, the product can also be a multipart component, e.g.
produced via coextrusion, multicomponent injection molding,
etc., in which only one or more layers/portions of the molding
are produced from the molding composition of the invention. In
this case, the proportion of the molding composition of the
invention in the entire molding is preferably from 0.1 to 99.9%

by weight, particularly preferably from 10 to 30% by weight.

A feature of the moldings of the invention is, inter alia, that
they have a surface of the highest quality and can be protected
from damage or loss of surface gquality with the aid of the
polymethyl methacrylate and of the addition of the

abovementioned additives.
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Even 1f the particular advantage of the moldings of the
invention is considered to be that the surface is scratch-
resistant and wipe-resistant, this does not exclude the use of
a film or of a coating for complete or partial coating of the

moldings produced according to the invention.

The moldings of the invention can preferably be used as
decorative panels or functional add-on parts, in motor vehicles

or consumer electronics or in household equipment.

Test methods:

The molding compositions were tested as follows:

Mini-Vicat Determination of Vicat softening point
in a mini-Vicat system. Test standard

DIN ISO 306

MVR MVR melt viscosity was determined in

accordance with test standard ISO 1133

Crockmaster 670 determined to EN ISO X12 or BS 1006 X12
with crocking cloth and an applied
weight of 9N and movable cylinder with
diameter level 1.5 cm, scratch damage
being assessed after 100 and 250
traverses, 100 forward/reverse
traverses per minute,

Producer: James H. Heal, UK

Multifinger test Taber 710, determined to BN 108-13 or
GMN 3¢243.
The test determines whether various

weights applied to a pin tip (diameter
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1 mm), resulting in 2, 5, 10, 12 and
15N, give a visible scratch. The five
pin tips here move at 7.5 meters per
minute across the area to be scratch-
tested, and surfaces based on the
invention exhibit fewer scratches or
less scratch depth than surfaces of
moldings not treated according to the
invention,

Producer: Elcometer

Gloss determined to DIN 5036

The examples below serve for further explanation of, or to

improve understanding of, the present invention, but in no way

restrict the same.

Examgles:

General description

Compounded molding composition materials were produced in a
ZSK30 machine (Werner&Pfleiderer). The compounded materials
were then processed in a DEMAG injection-molding machine to

give sheets of dimensions 200*100*3 mm.

Inventive Example 1

9.7 kg of PLEXIGLAS® 8N from Evonik R&hm GmbH which had been
colored black were mixed in a tumbling mixer with 0.3 kg of
TEGOMER® H-Si 6440P from Evonik Goldschmidt GmbH and extruded
as explained in the general description to give a compounded

material.

Inventive Example 2
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9.7 kg of a molding composition according to example A of

WO 2005/108486 which had been colored black were mixed in a
tumbling mixer with 0.3 kg of TEGOMER® H-Si 6440P and extruded
as explained in the general description to give a compounded

5 material.

Inventive Example 3

9.7 kg of a molding composition according to example B of

WO 2005/108486 which had been colored black were mixed in a
10  tumbling mixer with 0.2 kg of TEGOMER® H-Si 6846P from Evonik

Goldschmidt GmbH and extruded as explained in the general

description to give a compounded material.

Comparative Example 1
15 Analogous to inventive example 1, but without addition of

TEGOMER H-Si 6440P.

Comparative Example 2
Analogous to inventive example 2, but without addition of

20 TEGOMER H-Si 6440P.



a)al--{a)uMrd-uto-HCl/a)k _ka)limrteth-.S4U0) ,-1u 24 The examples show the
improvements achieved via the invention described here: Incorporation of 3% by weight of
TEGOMERe. H-Si 6440P 5reduces the adverse effects produced by mechanical stress on the
surfaces of the injection moldings.  Incorporation of 3% by weight of TEGOMER(r) H-Si 64402
improves the gloss of the surfaces of the injection 10moldings. Comparative example 3 A molding
composition according to inventive example 1 was produced, but in each case 2% by weight of the
polysiloxane 15 additives specified in table 3 were added. Table 3 also contains a specimen without
additive, for comparison. Table 3 Additive;Perceived color/ , Graying Haze No additive!Brilliant No
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-1 TEGOMER: V-Si 40422;Gray No TEGOMER2 M-Si 2650P!Slightly gray No TEGOMER(r) RC 902
Gray Yes according to inventive example 1 Brilliant plp according to inventive example 2 |, Brilliant |
No 20 Table 3 shows that only the additives of the invention can give brilliant black hues without
graying and haze, and that some commercially available polysiloxane scratch- 25 resistance
additives give markedly poorer results. Claims 1. Molding composition encompassing a)a

poly(alkyl) Cmethiacrylate matrix material 5b) at least one compound of the fokmula (1)
The examples show the improvements achieved via the

invention described here:

¢ Incorporation of 3% by weight of TEGOMER® H-Si 6440P
5 reduces the adverse effects produced by mechanical

stress on the surfaces of the injection moldings.

e Incorporation of 3% by weight of TEGOMER® H-Si 6440P
improves the gloss of the surfaces of the injection

10 moldings.

Comparative example 3

A molding composition according to inventive example 1 was

produced, but in each case 2% by weight of the polysiloxane
15 additives specified in table 3 were added. Table 3 also

contains a specimen without additive, for comparison.

20

Table 3

Additive Perceived color/ Haze
Graying

No additive Brilliant No

TEGOMER® V-Si 4042P | Gray No

TEGOMER® M-Si 2650P | Slightly gray No

TEGOMER® RC 902 Gray Yes

according to Brilliant No

inventive example 1

according to Brilliant No

inventive example 2

Table 3 shows that only the additives of the invention can
give brilliant black hues without graying and haze, and

that some commercially available polysiloxane scratch-




R1S'0 Si0 Si-O Si0 R2-m- P(1) where R, independently of one another, are an alkyl moiety
having from 1 to 11, preferably from 1 to 4, carbon ajgms, R', independently of one another, are R or a
polyester moiety, R2, independently of one another, are R, a polyester moiety or a hydrocarbon moiety
having from 12 to 36 carbon atoms, n, m and p, independently of one another, are from 0 to 58, with
the proviso thatN=n+m+p+ 2 is from 15 to 75, and no Rl is R when all R2 are R, and at least one R2 is
not R when all R." are R and/or

resistance additives give markedly poorer results.



no moiety Rl is R when m and p are 0, and m or p, preferably m, is not 0 when all moieties R." are R.
2. Molding encompassing a) a poly(alkyl) (meth)acryate matrix material 27 b) at least one compound
of the fo/mula (I) 5R, independently of one another, are an alkyl moiety having from 1 to 11,
preferably from 1 to 4, carbon atoms, RI-, independently of one another, are R or a polyester moiety,
10R2, independently of one another, are R, a polyester moiety or a hydrocarbon moiety having from
12 to 36 carbon atoms, n, m and p, independently of one another, are from 0 to 58, 15with the proviso
thatN=n+m-+p&12isnfeom 15 to 75, and no R1 is R when all R2 are R, and at least one R2 is not R
when all R1 are R 70and/or no moiety Rl is R when m and p are 0, and m or p, preferably m, is not O
when all moieties R1 are R. 3. Molding composition or molding according to Claim 1 or 252,
characterizedin thiidt Hagbeenpioréed land preferabhsthanit has been colored blue, green, brown or

black. 28 a) a poly(alkyl) (meth)acrylate matrix material

5 b) at least one compound of the formula (I)
T T T T
R? sl; o) SII o) T o) Sli o} sli—————R1
R R nR mR2 pR
)
where

R, independently of one another, are an alkyl

10 moiety having from 1 to 11, preferably from 1 to
4, carbon atoms,
R', independently of one another, are R or a
polyester moiety,
R?, independently of one another, are R, a

15 polyester moiety or a hydrocarbon moiety having
from 12 to 36 carbon atoms,
n, m and p, independently of one another, are from
0 to 58,
with the proviso

20 that N =n +m + p + 2 is from 15 to 75,
and
no R' is R when all R? are R, and at least one R
is not R when all R' are R
and/or

25 no moiety R' is R when m and p are 0, and m or p,

preferably m, is not 0 when all moieties R' are R.

2. Molding encompassing

a) a poly(alkyl) (meth)acrylate matrix material



4. Molding composition or molding according to any of Claims 1 to 3, characterized in that the
concentration used of component b) is in the range ffgm 0.1 to 10% by weight, particularly preferably
from 0.3 to 5% by weight, very particularly preferably in the range from 0.5 to 4.0% by weight and
specifically preferably in the range from 1 to 3% by weight. 10 5. Molding composition or molding
according to any of Claims 1 to 4, characterized in that it comprises one or more of the following
components: dyes, light stabilizers, IR absorbers, antimicrobial 15active ingredients, flame retardants,
heat stabilizers, antiexidarts strossknkimgnpolymers fanthfiberareimidecingladditives of organic or
inorganic type. 6. Molding composition or molding according to any of 70Claims 1 to 5,
characterized in that it comprises an impact modifier, its proportion preferably being from 0.1 to 15%
by weight, particularly preferablx:afrom 0.5[tq,10% g{igght and ety parti ularfg/ preferably from 1 to
6% by weight, based in each case on the tofal mass frhe mo|di glcompo ition. 7. Molding
composition or molding according to any of 80Claims|lito 6, terized|in that the polyester
moieties are composed oﬁrb‘r‘n’j‘fﬂ@, preferabl{ " Sind p&tticu %YWFeferably 29 of
from 15 to 25, ester units, and/of have, as starter alcaghols, alcpholimoieties which derive from primary
unsaturated alcohols, preferablyRsuch that tRe pol S moieties [Rfve a s Hctﬁre according to foaula
(I): -Rg- (Rr).H where 10 Rq = Rr = I
where

5 R, independently of one another, are an alkyl
moiety having from 1 to 11, preferably from 1 to
4, carbon atoms,

RY, independently of one another, are R or a
polyester moiety,

10 R, independently of one another, are R, a
polyester moiety or a hydrocarbon moiety having
from 12 to 36 carbon atoms,

n, m and p, independently of one another, are from
C to 58,

15 with the proviso
that N =n + m + p + 2 is from 15 to 75,
and
no R* is R when all R? are R, and at least one R
is not R when all R' are R

20 and/or
no moiety R' is R when m and p are 0, and m or p,

preferably m, is not 0 when all moieties R' are R.

3. Molding composition or molding according to Claim 1 or
25 2,
characterized in that
it has been colored, and preferably that it has been

colored blue, green, brown or black.



x = from 2 to 10, preferably from 3 to 7, in particular 6, and 15y = from 2 to 10, preferably from 3 to 8,
and with preference 4 or 5, Z = from 3 to 30, preferaply from 8 to 25, and particularly preferably from
15 to 25, 20where the polyester moieties are composed of identical or different starting molecules, and
the polyester moieties are preferably composed of identical starting molecules. 25 8. Molding
composition or molding according to any of Claims 1 to 7, characterized in that p = 0, or 30alongside
the moieties RI, one or more of the moieties R2 is also a polyester moiety, 30 all of the moieties R1
are R, where R.is Mwéferablycometsi pigiatyo R2rie bdiytfoearbondioigtytlvaviny frofm 12 to 36
carbon atoms, N |scqr ?&g tQaQQr gqual to 30, p =0 and m = from 30 5 10 or or Or to 48, one or more

of the moieties R1 an R2isa polyester moiety, where N = from 10 to 45, p is preferably 0 and m is
from 1 to 10, characterized in that

the concentration used of component b) is in the range
5 from 0.1 to 10% by weight, particularly preferably from
0.3 to 5% by weight, very particularly preferably in
the range from 0.5 to 4.0% by weight and specifically
preferably in the range from 1 to 3% by weight.

10 5. Molding composition or molding according to any of
Claims 1 to 4,
characterized in that
it comprises one or more of the following components:
dyes, light stabilizers, IR absorbers, antimicrobial

15 active ingredients, flame retardants, heat stabilizers,
antioxidants, crosslinking polymers, and fiber-

reinforcing additives of organic or inorganic type.

6. Molding composition or molding according to any of
20 Claims 1 to 5,
characterized in that
it comprises an impact modifier, its proportion
preferably being from 0.1 to 15% by weight,
particularly preferably from 0.5 to 10% by weight and
25 very particularly preferably from 1 to 6% by weight,
based in each case on the total mass of the molding

composition.

7. Molding composition or molding according to any of
30 Claims 1 to 6,
characterized in that
the polyester moieties are composed of from 3 to 30,

preferably of from 8 to 25, and particularly preferably



the moieties R.2 are either exclusively polyester moieties or exclusively hydrocarbon moieties having
from 12 to 36 carbon atoms, 15 the moieties R2 arg gxclusively hydrocarbon moieties, where R1 = R
= methyl, N = from 40 to 50, and the moieties R2 are alkyl moieties having 20 Or 30 carbon atoms or
a mixture of alkyl moieties having from 24 to 28 carbon atoms, the moieties R1 and/or R2 are
exclusively polyester moieties, where R = methyl, and N = from 20 to 45, and the polyester moieties
have from 15 to 25 ester units, or p = 0, Rg= hexanol moiety and R = methyl. 9 Molding composition or
molding accordinged afyof Claintsol 25 8, 88¢iwractetized irmthdf aompundest thedarhnia (1) is
used where p = 0. Riohigxanolmaishand fue dlvhandlseit heotier pioielesy

corresponding to the following table: 31 NmR
unsaturated alcohols, preferably such that the

polyester moieties have a structure according to

5 formula (II):
-RY9- (RI)ZH (I1)
where

10
R = - (CH,)x-0-,

R® = C(0)-(CHz) -0~

x = from 2 to 10, preferably from 3 to 7, in particular

6, and

15 y = from 2 to 10, preferably from 3 to 8, and with
preference 4 or 5,
Z = from 3 to 30, preferably from 8 to 25, and
particularly preferably from 15 to 25,

20 where the polyester moileties are composed of identical
or different starting molecules, and the polyester
moieties are preferably composed of identical starting

molecules.

25 8. Molding composition or molding according to any of
Claims 1 to 7,
characterized in that
p =0,
or
30 alongside the moieties R', one or more of the
moieties R® is also a polyester moiety,

or



50 0 48 In each case polyester moiety having 20 caprolactone units Methyl  Alkyl moiety having from
24 to 28 carbon atoms 22 0 In each case polyester gigiety having 18 caprolactone units 30 2 In each
case polyester moiety having 15 caprolactone units In each case polyester moiety having 15
caprolactone units 43 5 Methyl In each case polyester moiety having 25 caprolactone units 40 38
Methyl
all of the moieties R are R, where R is
preferably a methyl moiety, R® is a hydrocarbon
moiety having from 12 to 36 carbon atoms, N is
greater than or equal to 30, p = 0 and m = from 30
5 to 48,
or
one or more of the moieties R' and/or R? is a
polyester moiety, where N = from 10 to 45, p is
preferably 0 and m is from 1 to 10,
10 or
the moieties R® are either exclusively polyester
moieties or exclusively hydrocarbon moieties
having from 12 to 36 carbon atoms,
or
15 the moieties R® are exclusively hydrocarbon
moieties, where R' = R = methyl, N = from 40 to
50, and the moieties R’ are alkyl moieties having
30 carbon atoms or a mixture of alkyl moieties
having from 24 to 28 carbon atoms,
20 or
the moieties R' and/or R® are exclusively polyester
moieties, where R = methyl, and N = from 20 to 45,
and the polyester moieties have from 15 to 25
ester units,
25 or
p = 0, RY = hexanol moiety and R = methyl.

9. Molding composition or molding according to any of
Claims 1 to 8,
30 characterized in that a compound of the formula (I) is
used where p = 0, R? = hexanol moiety and R = methyl,
and also with the other moieties corresponding to the

following table:



Alkyl moiety having from 24 to 28 carbon atoms 50 30 Methyl Alkyl moiety having 30 carbon atoms
10. Molding composition or molding according to any-pf 5Claims 1 to 9, characterized in that
component a) is a mixture encompassing a copolymer (1) and a (co)polymer (lI), where copolymer (1)
of the mixture is polymerized from 10 from 80 to 100% by weight, preferably from 90 to 100% by

weight, in particular from 99 to 100% by weight, of methyl methacrylate, styrene and maleic 32
anhydride and, if appropriate, from 0 to 20% by weight, preferably from 0 to 10% by weight, in
particular from 0 to 1% by weight, of other comcnomers capable of free-radical polymerization,

preferably a-meth i?\j‘.ylcll o Cl-\';zé-aikyi (meth)acrylates;inparticuta

+larsl Lot atlars) ot
ety actylialc, culyraclyidlc

or butyl acrylate, in particular n-butyl acrylate, and 10the (co)polymer (II) is polymerized from from 80

to 100% by weight, preferalsly front804¢e ©B. 5%@@ \mghﬁ;@tﬂmthyl methacrylate units, and from O to
20% by weight, preferably from 03, %311%(% other monomers capable of free-radical
15copolymerization with methyl methacr ate pre ra y C1-C4-alkyl (meth)acrylates, in particular
methyl acrylate, ethyl acrylate or bgwa@%mépmqoamgmgr n-butyl acrylate. 20 11. Molding
composition or molding-ac gléiim g#%, f-Ctaims-1to 9; characterizet iyt ngpe%'g”i’ﬁ)viﬁ%
polymer mixture which comprises the foflowing components: 25A)a low-molecular-weight
(meth)acrylate (co)polymer, from 24 to 28 carbon
atoms
22 0 In each case polyester
moiety having 18
caprolactone units
30 2 In each case polyester In each case polyester
moiety having 15 moiety having 15
caprolactone units caprolactone units
43 5 Methyl In each case polyester
moiety having 25
caprolactone units
40 38 Methyl Alkyl moiety havin
from 24 to 28 carbon
atoms
50 30 Methyl Alkyl moiety having 30
carbon atoms

10.

5 Claims 1 to 9,

characterized in that

component a)

a copolymer
copolymer

10 from 80 to 100%
100%

weight,

by weight,

and a

(I)

(1) (co)polymer

is a mixture encompassing

in particular from 99 to 100%

of methyl methacrylate,

Molding composition or molding according to any of

where

of the mixture is polymerized from

by weight, preferably from 90 to

by

styrene and maleic




characterized by a solution viscosity smaller than or equal to 55 ml/g in chloroform at 25C (ISO 1628 -
part 6) 30and/or B)a relatively high-molecular-weighg gmeth)acrylate (co)polymer, characterized by a
solution viscosity greater 33 than or equal to 65 ml/g in chloroform at 25C (ISO 1628 - part 6) and/or
C) another (meth)acrylate (co)polymer different from A), characterized by a solution viscosity of from
50 to 55 ml/g in chlorofoLm at 25C (ISO 1628 - part 6), where components A), B) and/or C) can each
per se be individual polymers or else a mixture of 10polymers, where the entirety of A), B) and/or C) is
100% by weight. 12. Moldimgwempdsitisndr midldingraceprding o afy ofhChaifre 269, by
15characterized in that cqp%ri(?ar}@gt agjpe% ngqf rg%t&(ecpf@c)reiaé%/ey}higg Iula{i){veight
(meth)acrylate (co)polymer, characterized by a solution viscosity of from™50 to 55 ml/g in chloroform at
25C (1SO 1628 - part 206)a#d bf 8 s¥yreAispialéictanhydrilE copdhier. AB. ©/s@3f a molding

composition according to agy of Glaims 251,to-h2 for preducing a4nelding accarding 19 any,of Claims

2 to 12. 14. Use of a molding according to any of Claims 2 to 12 as decorative panels or functional
add-on parts, in motor 30%Hiéles Vp EBnsUMEF BICEHBHIES T iPRoliseReldéddipment.

(meth)acrylates, in particular methyl acrylate,
ethyl acrylate or butyl acrylate, in particular n-
butyl acrylate,
and
10 the (co)polymer (II) is polymerized from from 80
to 100% by weight, preferably from 90 to 99.5% by
weight, of methyl methacrylate units, and from 0
to 20% by weight, preferably from 0.5 to 10% by
weight, of other monomers capable of free-radical
15 copolymerization with methyl methacrylate,
preferably C;-Cs-alkyl (meth)acrylates, in
particular methyl acrylate, ethyl acrylate or

butyl acrylate, in particular n-butyl acrylate.

20 11. Molding composition or molding according to any of
Claims 1 to 9,
characterized in that
component a) is a polymer mixture which comprises the
following components:
25 ) a low-molecular-weight (meth)acrylate
(co)polymer,
characterized by a solution viscosity smaller
than or equal to 55 ml/g in chloroform at 25°C
(ISO 1628 - part 6)
30 and/oxr
B) a relatively high-molecular-weight
(meth)acrylate (co)polymer,

characterized by a solution viscosity greater



10

15

20

25

30

12.

13.

14.

33

than or equal to 65 ml/g in chloroform at 25°C
(ISO 1628 - part 6)

and/or

C) another (meth)acrylate (co)polymer different
from A), characterized by a solution viscosity
of from 50 to 55 ml/g in chloroform at 25°C
(ISO 1628 - part 6),
where components A), B) and/or C) can each per
se be individual polymers or else a mixture of
polymers, where the entirety of A), B) and/or
C) is 100% by weight.

Molding composition or molding according to any of

Claims 1 to 9,

characterized in that

component a) is a polymer mixture of a relatively high-
molecular-weight (meth)acrylate (co)polymer,
characterized by a solution viscosity of from 50
to 55 ml/g in chloroform at 25°C (ISO 1628 - part
6)

and

of a styrene/maleic anhydride copolymer.

Use of a molding composition according to any of Claims
1 to 12 for producing a molding according to any of

Claims 2 to 12.

Use of a molding according to any of Claims 2 to 12 as
decorative panels or functional add-on parts, in motor
vehicles or consumer electronics or in household

equipment.



