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Weather-resistant, dyed molded part having improved shine and wipe resistance

The present invention relates to weathering-resistant, colored
moldings made of polylalkyl) (meth)acryiate 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 compositions

for producing the same.

Transparent plastics components are found in numerous
applications: examples being panels of household eguipment, and
covers for instruments in motor vehicles; other examples are

displays.

Polymethyl methacrylate (PMMA) molding compesitions have high
optical transparency and no intrinsic color, and therefore
permit realization cof a wide range of different ceclorings which
are used for decorative covers (e.g. various panels in
automobile interiors and automeobile exteriors). Use of colored
PMMA molding compositions also permits realization of surfaces
in the highest quality class (known as Class A surfaces), this

being an important factor in the final applications.

The surfaces of the components produced from PMMA have high
hardness, and this is of decisive importance for final
application of thege in the form of a2 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
reguirements, 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

eguipped with a ccating.
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The susceptibility of plastics moldings to wipe marks and
gscratches ig a general probklem, since the articles concerned
very rapidly become visually unattractive. Numercus methods
have therefore heen developed for providing plastics with
scratch-registant layers. The coating materials used azre
preferably curable plastics resins. Examples that may 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 2700487), or melamine in a very wide variety
of variants, or melamine polyol {e.g. GB 1308687, US 3862261} .
Other materials that have been used for coating are acrylic
resing of a very wide variety of types (e.g. DE 2217874),
fluorinated hydrocarbong in a very wide variety of combinations
and modifications (NL 6608316, DE 1963278, DE 2454076),
crogslinked polyalkyleneimine compounds {US 3766288} and
gsilicon compounds, in particular silicone resins (e.g. BE
821403, US 3451838, U8 3707387). EP 180129% describes a process
for a coating composed of acrylate pocliymers or of methacrylate
polymers, of organcsilicon polymers or of melamine resins,
where the coating has a scratch-resistant and antireflective

effect on plastics.

A very wide variety of sol-gel systems have alsoc been
described, and these can be used inter alia with the aid of
plasma processes. These systems are often produced from
modified gilanes 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
for the ceoating of plastics substrates. By way of example,

US 6,420,451 describes radiation-curable coating compecsitions
for the coating of optical substrates, such as lenses, made of
varicus plastics gubstrates, e.g. polycarbonate. The coating

compositions comprise urethane acrylates and colloidal metal
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oxides, in particular $i0; particles, alongside monofunctional

acrylates.

A feazture common to all of the processes described above is
that they reguire additional and complicated operations, namely
application and hardening of the coating system/coating

compesition.

Evenik Goldschmidt GmbH hasg therefore proposed, in

EP 1 640 418, organomodified siloxanes as additives
specifically for improving the scratch resistance of
thermoplastic elastomers, in particular polyurethanes (TPU),
polyamides (PEBA}, copolyesters (COPE) and styrenols (STPE).
These siloxanes are added in the form of an additive directly
to the wmolding composition. They form a sort of lubricant f£ilm
on the surface of the molding produced from the molding
compeosition. This inhibits surface damage, the result being
that the cobject acting on the molding can slide across the
surface. It is claimed that the moldings therefore require no

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
susceptible to mechanical effects caused by sharp or peinted
objects. The requirements generated by those elastic polymers
in respect of scratch-resistant modification are therefore
guite different from those generated by, for example, the very
hard surface of PMMA moldings. EP 1 640 418 does not give any
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.
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DE 100 5% 454 likewise proposes additives having siloxane
units, which are intended to improve the scratch resistance of
surfaces of moldings made of various polymers. These are
polyester-polysiloxane-modified polyoiefins, which are obtained
via reaction of anhydride-grafted polyolefins with hydroxy-
functional organcpelysiloxanes. Said polyester-polysiloxane
copolymers are added in the form of additive into the polymer
matrix. However, a disadvantage of this method is the
complicated production of the polyester-polysiloxane

copolymers,

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.

There therefore continues to be a requirement for novel
poly(alkyl) (methacrylate) molding compositions and,
respectively, additives for polyi{alkyl) (methacrylate) mclding
compositions which permit production of moldings, in particular
colored moldings, very particularly black-colored moldings,
with high color brilliance, high gloss and very good registance
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.

Starting from the priocr art described above, the cbiect of the
present invention was therefore to provide plastics meldings
modified sc as to be wipe-resistant, and molding compositions
for their production, where these do not have the disadvantages
of the moldings and wmolding compositionsz of the prior art, or

hawve these only to a reduced extent.

One gpecific object consisted in providing plastics moldings

which have good resistance to mechanical effects, in particular
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wiping, without any additional scratch-resistant cecating or

foil.

Another object of the present invention was to provide plastics
moldings or, respectively, molding compositions for production
of these, where these have high color brilliance and high

glosg, 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.

Other objects that are not explicitly mentioned are apparent
from the overall circumstances described in the description,

examples and c¢laims kelow.

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 klocks can markedly improve the wipe
resistance cf surfaces of moldings produced from poly {alkyl)
{meth)acrylates. It has morecver 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.

Use of the molding compositions cof the invention can produce

colored plastics moldings with high surface guality and color
brilliance, and these reguire no additional scratch-resistant
coating or, respectively, foil in order to have very good

capability to resigt wiping, abrasion and scratching.

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

and for production of the moldings.
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By using the present invention it has become possible for the
first time to cbtain wipe-ressistant black moldings with no

graying from pely(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 organcmodified 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 adeguate wipe
registance. 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
transferrad to hard polymers.

Summary

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

compounds of the formula (I)

LT

R T‘ O8O ’i 0 E_l‘ﬂ O+ SR
R R R R R

- T T P 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 abovementicned cobjects in

excellent fashion. The additive has nco effect, or only very



little adverse effect, on the surface guality of the

poly(alkyl) (meth)acrylate moldings, and the moldings disclosed

herein therefore have excellent surface guality.

In one aspect, there is provided a molding composition encompassing

a) a polylalkyl) {(meth)lacrylate matrix material

) at lszaszt one compound of the formula (I)

R i R | TR‘? ] ~R2 i R
R’ PL ») is-——o s‘.& O is o s,z R
FL R !L FLQ i
ST T P M
whnere

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

R*, independently of one another, are R or a
pélyester moilety,

R?, independently of one another, are R, a
polyester moilety or a hydrocarbon moiety having
from 12 to 35 carbon atoms,

n, m and p, independently of one another, are from
0 to L&,

with the proviso

that N = n + m + p + 2 1s £rom 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 .

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

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

In another aspect, there ig provided a molding encompassing

a) a poly(alkyl) (meth)acrylate matrix material
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b) at least one compound of the formula (I)

R ”F? 7 FTz 7 R i 8
| | |
R0 slz Ot~ Si— O+—§i—-0 s_i; R’
o e L
N n-ooooom “p " M
wherse

R, independently of ocne another, are an alkyl
moiety having from 1 to 11, preferably from 1 to
4, carbeon atoms,

R*, independently of one another, ars R or a
polyester moiety,

R*, independently of one another, are R, a
polyester moiety or a hydrocarbon meiety having
from 12 to 36 carbon atowms,

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

with the proviso

that N = n + m + p + 2 iz 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

no molety r* is R when m and pare 0, and m or p,

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



7o

The present disclosure therefore provides molding compesitions

cbmprising a pely{alkyl) {(methjacrylate matrix material and at

leagt one compound of the formula (I).

The present disclosure also provides the use of the molding

compositions defined herein for producing moldings.

The present disclesure therefore also provides moldings
encompassing a plastic, comprising a poly{alkyl) (meth)acrylate

matrix and a compound of the formula (I} as defined below.

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

household eguipment..

Detailed Description
There now follows a detailed description of the subject matter

of the present invention.
“(Methlacrylate” means either methacrylates or acrylates.
The melding compesitions of the invention encompass

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

b} at leagt one compound of the formula (1)

R dR, i WRZ B -éz } =)
R’ s%u O s:,: 0 s:; O %,g O s! R1
R R _n_R “m_ﬁR?- dp i o

where
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R, independently of one another, are an alkyl moliety
having from 1 to 11, preferably from 1 tc 4, carbon
atomg, preferably a methyl moiety,

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

r?, independently of one another, are R, a polyester
moiety or a hydrocarbon moiety having from 12 to 36
carbon atoms, preferably from 20 to 30 carbon atoms,
with preference from 24 to 30 carbon atomsg,

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 73, preferably
from 20 to 50,

and

no R ig R when all R® are R, and at least one R® ig
not R when all R' are R

and/or

no meiety R' is R when m and p are 0, and that m or p,

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 (pumeric averages).

Preference ig given to the presence of those compounds of the

formula (I} in which p = O.

If the moieties R' and/or R? are polyester moleties, these are
preferably composed of from 3 to 30, preferably of from 8 to
25, and particularly preferably of from 15 to 25, ester units.
The pclyester moleties can have, as starter alcohols, those
alcohel moieties which derive from primary unsaturated alcohols
(see producticon process). The polyester moieties preferably

have a structure according to formula (IT):
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where
Rq = - (CH2)XMO“’I

RY = C{O}- (CHx)y-0-

from 2 to 10, preferably from 3 to 7, in particular 6, and

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.

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.

The polyester moieties can be composed of identical or
different starting molecules. It is preferable that the
polyester moieties are compesed of identical starting
molecules. Preferred polyester moleties are those obtained via,
preferably ring-opening, {(pclylesterification of lactones. The
polyester moieties are particularly preferably these obtained
via (poly}esterification of caprolactone or valerclactone, in
particular of r-caprolactone, 3,5,5-trimethylcaprolactone or &-
valerolactone, and particulariy preferably c-caprolactons.
Preferred compounds of the formula (I) in which R* and/or R?
are polyester moietiesg are those in which the polyester moiety
igs compesed of from 3 to 30 g-caprolactone units, preferably
from 8 to 25 r-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
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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 preferably a methyl
moiety, R® is preferably a hydrocarbon moiety having from 12 to
36 carbon atoms, preferably from 20 to 30 carbon atoms, with
preference from 24 to 30 carbon atcems, and then N is preferably
greater than or equal to 30, preferzbly from 40 to 50. In that

case p is preferably ¢, and m is preferably from 30 to 48.

If one or more of the moieties R' and/or R* is a polyester

moiety, then N is preferably from 10 to 45, preferably from 20
to 30 and particularly preferably from 20 to less than 30. If
the R® moieties are polyester moieties, p is preferably 0, and

the value ©f m is from 1 te 10, with preference from 2 to 5.

The compounds used cof the formula (I) are preferably those in
which the moieties R® are either exclusively polyester moieties
or exclusively hydrocarbon moieties having from 12 to 36 carbon

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
the moieties R® are alkyl moieties having 30 carbon atoms or a

mixture of alkyl meletlies 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
those in which R = methyl and N = from 20 to 45, and in which

the peolyester moleties have from 15 to 25 ester units.

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

below.



Crn

10

i1

Table 1: Particularly preferred compounds of the formula (I)

N m R* R*
30 In each case polvester -
moiety having 20
g caprolactone units
50 48 Methyl Zlkyl moiety having
from 24 to 28 carbon
atoms
22 0 In each case polvyester
moliety having 18
caprolactone unics
30 2 In each case polyester In =sach case polyester
moiety having 15 molety having 15
caprolactone units caprclactone units
43 5 Methyl In each case polvester
moiety having 25
caprolactone units
40 38 Methyl Alkyl moiety having
from 24 to 28 carbon
atoms
50 30 Methyl 21kvl molety having 30
carbcon atoms

Examples of suitable compounds of the formula (I} are TEGOMER?

H-81i 6440

and TEGOPREN &846,

which can be obtzined from

Evonik Goldschmidt GmbH.

The compounds of the formula (I) can be obtained by the known
processes via reaction of corresponding hydrosiloxanes with
unsaturated hydrocarbons or unsaturated alcchols and subseguent
{(polylesterification, or via direct reaction of unsaturated
polyesters with hydrosiloxanes. The reaction can be carried cut

ag described in EP 1 640 418 via hydrosilylation or via
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dehydrogenative hydrosilylation. The production of
polysiloxanes having polyester moleties can be found by way of
example in EP 0 208 734. In order to aveid simply repeating the
text, the contents cof said patent specifications are hereby
explicitly incorporated into the content of the description of

the present invention.

The molding compositions of the invention preferably comprise
further additives, such as colorants, pigments and/or organic
dyes, light stabilizers, UV stabilizers, UV absorbers, IR
absorbers, antimicrcbial active ingredients, flame retardants,
heat stabilizers, antioxidants, crosslinking polymers, and
fiber-reinforcing additives of organic or inorganic type. It is
preferable that no more than 10% by weight, particularly
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.

t is particularly preferable that the molding compositicns and
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
compogitions or the moldings of the invention comprise an
impact modifier, its proporticon in particular being from 0.1 to
15% by weight, preferably from ¢.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 compesition or,
regpaectively, of the molding. It is possible to use any cof the
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

phase bonded thereto.
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The poly{alkyl) (meth)acrylate matrix material used according
to the inventicn as component a} is preferably homo- or
cbpolymers of methyl methacrylate. The invention also
encompasses mixtures, and also blends of various polylalkyl)
(meth)acrylates and of other polymers. The present invention
also provides a copolymer made of at least one poly{alkyl)
{(meth)acrylate and of other comonomers. Component a; of the

invention is not a thermoplastic elastomer.

“2lkyl” here means branched or unbranched, cyclic or linear
alkyl moieties having from 1 toc 20 carbon atoms, preferably
from 1 to 8 carbon atoms, particularly preferably from 1 to 4
carbon atoms, where these can have substitution by functional
groups, o©or can comprise heteroatoms, such as 0, 8 or N.
Preference is given to a methyl, ethyl, butyl or cyclohexyl

molety.

In one first preferrved embediment, component &) is a mixture
encompassing a copelymer (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 80 to 100% by weight, in
particular from 992 to 100% by weight, of methyl methacrylate,
styrene and walelc anhydride and, if appropriate, from 0 toc 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,-C.-
alkyl (meth)acrylates, in particular methyl acrylate, ethyvl
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.
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Quantitative proportions that have proven te be particularly

preferred are:

e from 65 to 85% by weight, preferably from 70 to 8C%
by weight, of methyl methacrylate,
¢ from 10 to 20% by weight, preferably from 12 to 18%
by weight, o©of styrene and
e from 5 to 15% by welght, preferably from 8 to 12% by
weight, of maleic anhydride,
where the present invention encompasses only those combinations
of the three monomers which give a total of 100% by weight.
From the abovementioned quantitative data it is also
theoretically possible to construct three-way combinations
which give less than or more than 100% by weight, but these are
not provided by the present invention. A perscn skilled in the
art can easily determine combinations according to the
invention within the scope of the abovemsntioned guantitative

ranges.

The solution viscosity of the copelymer (I) in chloroform is
smaller than or equal to 55 ml/g at 25 C (ISO 1628 -~ part &),
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
preferably in the range frxom 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

rcalibration standard).

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, if appropriate, from O to 20% by
weight, preferably from 0.5 to 10% by weight, of other monomers

capable of free-radical copolymerization with methyl
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methacrylate, preferably C;-Csi-alkyl (meth)acrylates, in
particular methyl acrylate, ethyl acrylate or butyl acrylate,

in particular n-butyl acrylate.

In one particularly preferred embodiment, the {co)polymer (II)
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-radical copolymerization with methyl |

methacrylate, in particular methyl acrylate.

The sclution viscosity of the (co)polymer (II} in chloroform at
25 C {IS0 1628 -~ part &) is from 50 to 55 ml/g, preferably from
52 to 54 ml/g.

The molar mass Mw (weight average) cof (cojpolymer (II) is
preferably in the range from 80 000 to 2006 000 g/mol,
preferably from $0 00C to 200 000 g/mol, and particularly
preferably in the range from 100 €00 to 150 000 g/mol. Molar

mass Mw 1s determined as described for copolymer (I).

The Vicat softening point VSP {(ISO 306-B5C) of the {(co)polymer
{(IT) can preferably be at least 107°C, preferably from 108 to
114°C, and/or its melt index MVR (IS0 1133, 230 C / 3.8 kg) can
preferably be in the range greater than or equal to

2.5 om/10 min.

It is preferable that the ratio of the copeolymers (I} to the
{(co)polymers (II) is from 95:5 te 5:95, preferably from 20:80
to 80:20, in particular from 20:60 to 80:40, based in each case

on parts by weilght.

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

polymer mixture, can be found in WO 2005/108486. In oxder to
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avoid repetition, the subject matter of said application is
hereby explicitly incorporated into the description of the

present application.

In a szcond preferred embodiment, the matrix material a) 1is a

polymer mixture which comprises the fellowing components:

2} a low-mclecular-weight (meth)acrylate {(co)polymer,
characterized by a solution viscosity smaller than or egual to
55 ml/g in chloroform at 25°C (IS0 1628 - part &), where
component A] preferably corresponds to the copolymer (I)

described above in the first preferred embodiment

and/or

B) a relatively high-molecular-waight {methjacrylate
{co)polymer,
characterized by a solution viscosity greater than or egqual to

65 mi/g in chloroform at 25°C (ISO 1628 -~ part &}

and/or

C} another {meth)acrylate {co)pclymer different from &),
characterized by a solution viscosity of from 30 to 55 ml/g in
chicroform at 25°C (IS0 1628 — part &),

where components &), 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.

Component B} is an opticonal component, which can be present
alone or together with component C). Component B) can have the
same monomer constituticn as component A4} . The production
process can be substantially analogous, except that the
polymerization parameters are selected in such a way as to give

polymers of relatively high molecular weight and therefore
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relatively high sclution viscogity in chloroform. This can be
achieved by way of example by reducing the amount of molecular-
weight regulator used.

Component B) is a relatively high-molecular-weight
{meth)acrylate {co)polymer, characterized by a solution
viécosity greater than or egual to 65 ml/g, preferably from 68
to 75 mi/g, in chlorcform at 25°C (ISC 1628 - part 6).

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

rangs from 120 000 to 180 000 g/mol (determination zsee above) .

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

first preferred embodiment.

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

100% by weight.

Component A): from 50 to 90% by weight, preferably from 60 to
88% by weilght.

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

In one specifically preferred modification of the 2nd preferred
emboediment, the polymer matrix also encompasses an impact

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

of 100% by weight.

Component A} : from 25 to 75% by welght, preferably
from 40 to 60% by weight, in

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 te 20% by weight.

Purther details concerning the polymer mixture described above,
the individual components, and also the production of the
individual components and of the polyvmer mixture can be found
in EP 1673408 and EP 1844102. In order to avoid repetition, the
subject matter of those applicaticons is hereby explicitly

incorpérated into the description of the present application.

In a third particularly preferred embodiment, component aj) used

according to the invention can comprise a klend made of

a relatively high-molecular-weight (methjacryviate {(co)polymer,
characterized by a sclution viscosity of from 50 to 55 ml/g in
chloroform at 25°C (IS0 1628 - part 6), as degcribed for the

preferred embodiment 2,
and

a styrene/maleic anhydride copolymer, particularly preferably a

copolymer from the Yiran group of products.

The mclding composgitions 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 preferabkly an
amount in the range from 1 to 2% by weight, of polysiloxane

component b) .

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

By way of example, the matrix polymer iz 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, 1t is also
concelivable to incorporate the material in a kneader, or with

melting in a reactor.

The wmelding 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 ¢f 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 98.3%

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

2 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 surfaces guality with the aid of the
polymethyl methacrylate and of the additicn of the

abovementioned additives.
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Even 1f the particular advantage of the moldings of the
invention is censidered to ke that the surface is scratich-
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 functiocnal add-on parts, in motor vehicles

or consumer electronics or in household egquipment.
Test methods:
The mclding compositicns were tested as follows:

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

DIN IS0 306

MVE MVE melt viscosity was determined in

accordance with test standard I80 1133

Crockmaster 670 determined to EN ISO X12 or BS 1006 X122
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 Lo BN 108-13 or
GMMN 2943 .
The test determines whether wvarious

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 acrogs the area to be scratch-
tested, and surfaces based on the
invention exhibit fewer scratches ox
legs 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 compesition 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

8.7 kg of PLEXIGLAS® 8N from Evonik R&hm GmbHE which had been
colored black were mixed in a tumbling mixer with 0.3 kg of
TEGOMER® H-S1 6440P from Evonik Goldschmidt GmbH and extruded
as explained in the general description to give a compounded

naterial.

Inventive Example 2
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2.7 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-5i 6440P and extruded
as explained in the general description to give a compounded

material.

Inventive Example 3

9.7 kg of a melding composition according to example B of

WO 2005/108486 which had been colored black were mixed in a
tumbling mixer with 0.2 kg of TEGOMER® H-8i 6846P from Evonik
Goldschmidt GmbH and extruded as explained in the general

description to give a compounded material.

Comparative Exanmple 1
Enalogous to inventive example 1, but without addition of

TEGOMER H-31 6440F.

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

TEGOMER H-S1 6§440P.



Table 2: Summary of properties of materials

Inventive Inventive Inventive Comparative Comparative
Property
example 1 example 2 example 3 example 1 example 2
Vicat, °C 104 109 102.2 108 115
MVR, ml/1l0min 4.9 7.7 3 4.5
Glogs at 20° 83.3 80.9 81.1 79.9
Gloss at e0° 88.7 86.7 87.4 88.1
Gloss at 85° 799.3 98.8 98,1 96.1
| Scratch Slight Adverse
No adverse Adverse
resistance : adverse Slight adverse effects
effects at effects
{multifinger effects at |effectg at 15N starting at
15N starting at 2N
test) 15N 2N
Slight Severe
No adverse
Wipe adverse Slight adverse|Severe adverse adverse
effectyg
registance effects effects after | effects after effects
after 250
(Crockmaster) after 250 250 traverses | 100 traverses after 100
Lraverses
traverses traverses

4
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The examples show the improvements achieved via the

invention described here:

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

stress on the surfaces of the injection moldings.

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

moldings.

Comparative example 3

A molding compesition according to inventive example 1 was
produced, but in each case 2% by weight of the polysiloxane
additives specified in table 3 were added. Table 3 also

containg a gpecimen without additive, for comparison.

Table 3

Additive Perceived color/ Haze
Graying

No additive Brilliant No

TEGOMER® V-5i 40427 | 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 availlable pelysiloxane scratch-
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resistance additives give markedly poorer results.
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Claims

1.

2.

Molding compos

a) a polyfalkyl)

26

ition encompassing

(methiacrylate matrix material

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

()

LR
R’ T 0 T 0 S}l 0 T o) sl R’
R R R R R
~ ~ ~ mt- -ip
where
R, independently of one another, are an alkyl

moiety having from 1 to 11, preferably from 1 to

4, carbon

R', independently of one another,

polyester

rR?, independently of one ancther,

atoms,

molety,

are R, a

are R or a

polyester meoiety or a hydrocarbon moiety having

from 12 ¢
n, m and
0 to 58,
with the
that N =

and

© 36 carbon atoms,

P, independently of one another,

proviso

oo+ m+p+ 2 is from 15 to 75,

are from

no R' ig R when all R® are R, and at least one R°

is not R

and/or

when all R are R

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

preferably m,

Molding encompassing

a) a polylalkyl)

(meth)acrylate matrix material

is not 0 when all moieties R' are R.
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b) at least cone compeound of the formula (I}

T T T T2 7
RL-——S‘s;i O S's 0 S’i o sl,i 0 S'I R
R R R R2 R
L i n_ oo ~ m - e p (I)
where

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

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

with the proviso

that N = n + m + p + 2 is from 15 to 75,

and

ne R' is R when all R? are B, and at lesast one R°
iz not R when all R® are R

and/or

1

no moisty RT is R when m and p are 0, and m or p,

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

Molding composition or molding according to Claim 1 or
2,

characterized in that

it has been colored, and preferably that it has been

colored blue, green, brown oxr black.
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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
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.

Molding compesition 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, antimicrcbial
active ingredients, flame retardants, heat stabilizers,
antioxidants, crogslinking polymers, and fiber-

reinforeing additives of organic or inorganic type.

Molding composition or melding according to any of
Claims 1 to 5,

characterized in that

it comprises an impact modifier, its proporticon
preferably being from 0.1 to 15% by weight,
particularly preferably from ¢.3 to 10% by weight and
very particularly preferably from 1 to &% by welght,
based in each cage on the total mass of the molding

composition.

Molding composition or molding according to any of
Claims 1 to &,

characterized in that

the polyester molieties are composed of from 2 to 30,

preferably of from 8 to 25, and particularly preferably
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of from 15 to 25, ester units, and/or have, as starter
alcohols, alcohol moieties which derive from primary
unsaturated alcohols, preferably such that the
polyester moleties have a structure according to

formula (IT):

-R%- (R") ,H (I1)
where

RY = - (CH,) -0,

R = C{O) ~ (CHy} -0~

¥ = 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 2 to 30, preferably from 8 to 25, and

particularly preferably from 15 to 23,

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

molecules.

Melding composition or molding according to any of
Claims 1 to 7,
characterized in that
p =0,
or
alongside the moieties R', one or more of the
moieties R® ig also a polyester moiety,

or
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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 egual to 30, p = 0 and m = from 30

to 48,

one or more of the moieties R' and/or R® is a
polyester molety, where N = from 10 to 45, p is
preferably ¢ and m is from 1 to 10,

or
the moieties R? are either exclusively polyester
moieties or exclusively hydrocarbon moieties
having from 12 to 36 carbon atoms,

oxr
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,

or
the moieties R' and/or R® are exclusively polyester
meoieties, where R = methyl, and N = from 20 to 45,
and the polyester moieties have from 15 to 25
ester units,

or

P = 0, RY¥ = hexanol moiety and R = methyl.

Molding composition or molding according to any of
Claims 1 to 8,

characterized in that a compound of the formula (I) is
used where p = 0, RY = hexanol moiety and R = methyl,
and also with the other moleties corresponding to the

following table:
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N m R* R®
30 In each case polyester -
molety having 20
caprolactone units
50 48 Methyl Alkyl molety having
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 peolyester
meiety having 15 moiety having 15
caprolactone units caprolactone units
43 5 Methyl In each case polyester
molety having 25
caprolactone units
40 38 Methyl Alkyl moiety having
from 24 to 28 carbon
atoms
50 30 Methyl Alkyl moiety having 30
carpon atoms
|

Molding composition or moiding according to any of

Claims 1 to 9,

characterized in that

component a) is a mixture encompassing

a copolymer (I} and a (co)polymer (II), where
copolymer {I) cof the mixture is polymerized from
from 80 to 100% by weight, preferakly from 90 to
100% by weight, in particular from 59 to 100% by

weight, ¢of methyl methacrylate, styrene and maleic
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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
comonomers capable of free-radical polymerization,
preferably a-methylstyrene or C;-Csi-alkyl
(methlacrylates, in particular wmethyl acrylate,
ethyl acrylate or butyl acrylate, in particular n-

butyl acrvliate,

the {(co)polymer (II) is polymerized from from 80
to 100% by weight, preferably from 90 to 93.5% by
welght, o©f methyl methacrylate units, and from O
to 20% by weight, preferably from 0.5 to 10% by
weight, of cother monomers capable of free-radical
copolymerization with methyl methacrylate,
preferably C;-C4-alkyl (meth)acrylates, in
particular methyl acrylate, ethyl acrylate or

butyl acrylate, im particular n-butyl acrylate.

Molding composition or molding according to any of

Claims 1 to 9,

characterized in that

compenent a) is a polymer mixture which comprises the

following compeonents:

A} a low-molecular-weight (meth)acrylate
{co)polymer,
characterized by a solution viscosity smallex
than or egual to 55 ml/g in chloroform at 25°C
(IZC 1628 - part &)
and/or
B) a relatively high-molecular-weight

(meth)acrylate (cc)polymer,

characterized by a solution viscosity greater
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13.

14,

33

than or equal to &5 ml/g in chloroform at 25°C
{ISO 1628 - part &}

and/or

C) another (meth)acrylate {co)polymer different
from &), characterized by a sclution viscesity
of from 50 to 55 ml/g in chlorcoform at 25¢C
{ISO 1628 -~ part 6},
where components A}, B) and/or C) can each per
gse be individuzl 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 tc 9,

characterized in that

component aj 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 (IS0 1628 - part
&)

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

aguipment .



