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WD 2008/ 092516 PCT/ EP2007/ 061647 - 1 MOLDI NG
COVPOUND FOR MATT MOLDED POLYACRYLATE BODI ES The
invention relates to a noul ding conposition for matt
| g al so to the correspondin
gﬁg ?gg??082296pR|0R ART Nbuldlng conpog?€?on§i€g§épéh647
on pol ynethyl nethacrylate- I0-(PMVA) are used for a
very wide variety of applications. To this end, the
C ONpOED ING NSOMP QUNR UEPR yMAT | MOLPER - RRLYAEGRYBATE BODIES
extruded to give noul di ngs. These nDuIdings feature
the properties typical of PMVA e. % gh scratch
rBleé stigant inmt Feliatgsr eEPstandeu Wéag 1SOWE§F’§FéﬁEe for
qggt@XﬁSthEEggecgﬁa'%@%op%Qp%Mé‘%brﬁ%éﬂbndﬁhgﬂmﬁﬁl§hngs
elasticity, and good stress-cracking resistance.
E%@@u@%%lﬁru%% ext ruded PMVA noul di ngs are very 20
versatile: by way of exanple, extruded or co-extruded
S used not only for exteriors, in particular
fégféétggﬁbile add-on parts, construction conponents,
sports-equi pnent surfaces and |anp covers, but also in
[ 0 Leulan he  fur n
LA, BRIt ek Mo Pl i eryLate
a{RMY#bbi | @éxe ThesedappfPEat idns YfFYhot Wéﬁley r'éﬁBF?EY of

et o5n e coext fHdgd RNIVA LUl iWildhsA are usually
transparent, smpoth 30 surface but al so of

et SC R PR RSP §Fr SHGH IS i edl VEe QY ?l&lﬁégg'fhese

ImmamEgis atésectevehef edopmt becatpeioflt b€ GpBMicale.g.
fect. This.type surface | y y

TUSY Aol CeBASSaTE Cons P RERCERRE: Brghar A heat

i ey getranc ar Bindl esxc8bl ¢ e nisedhrnivedr pprapegties, such

HQe el g, Wen @Egaéhacstr@éltﬂ}ng agent e ussbsd Nacking

resultlng nodi f1 ed noul di ng conposi t1h ons do not
& [ t2WS 2008/ 092516 PCT/EP2007/061647 2 good
mechani cal properties, and in particular do not

%gggﬂéafaIISfaCtorxégg 3 onP&ﬁils%%%.dlﬂéslsaggso

very
versatile: by way of example, extruded or co-extruded
sheets are used not only for exteriors, in particular
for automobile add-on parts, construction components,
sports-equipment surfaces and lamp covers, but also in
interiors, in particular in the furniture industry, and
for lamp covers and interior fitting-out of

automobiles.

These applications do not only reguire extruded or

coextruded PMMA mouldings with a transparent, smooth

surface but also often require matt, and preferably
rough, surfaces, because these have more attractive
feel and because of the optical effect. This type of
surface is mostly achieved by using moulding
compositions into which organic or inorganic particles

have been incorporated.

However, when organic matting agents are used, the

resulting modified moulding compositions do not exhibit
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often necessary to use |arge amounts of |ight
stabilizers in order to achi eve good weathering 5
resi stance of the correspondi ng noul di ngs. A

disadvant i.n. the processing of the in [
z %o%%a@%%tél% HEIES007/061647

ting s comonly used, e.g. talc, i's
conplicated incorporation ¢ngo-the PMVA noul di ng
conmposition. By 10 way of exanple, very high shear
egergl eseblazeital berarsed itky i ngndonpoupdirtigcuillprordter not
tq._i .po [.hor | C. atti uni-for.d y
B R B e e EaC e ol G B0 | oAt gt IR Yalso
dicgtienbuthepedtaryie tstat veei nglagEht BACUAESnOWi ngight

CaRRR3lii,@R shas; Not clacbeen ensuredeihi SgbSa  weathering
di scernible at the surface of_ the resultant extruded

oF €€ SERPFGIEd PRIPA CRIMNEHFRRIS 1 nEd STt ngrs -
irregularities, e.g. pinples) . The other properties

of tge ngterial of ,such. noul di ngs are alio c . .
ufisaftSREERBF§I%201 0 B2F06BEP6G8<ES bR at8E i norganic
snetadagmapenical comompdsedisdda eadri Xale, gisotoRpMicated
ar 1 s .4disp d ' f I

wizp e52aBELh, SRS TS TRRRT (ORI W BAMS. 2y
f wart idhakxadpéeat i vREWHhiElY esleear wiantendie s eBavieofto be

tﬂ@e&at&dﬁ&r@dcoﬁ@%@héﬁh@{, bords e begds {otRBate the
matri X. The surface nmatérial of W) 02/.068519_ features

htBRTEPRHE TREFSRANRICED WHHHTEL099 M afBs tBORhding
agbepby et sbni P y\b@seémmpﬁrrwﬁs | ayHrstanamiassesod  the
tran arent resi an nat t| .agent e.J.,ceram.cC
HRRAE S TD 97 PG A CTHS el CH SR USTHRO Bl biag B not
vibeeh easubed, 36hdsedst diiswtarydice et tibg swefres of the
Cc Eg&qql%t In a € 1 C P@Mpy :
E?%%%?%%@ghesctibeéxan %%pif%Fﬁ% fi%%?%onposedn§?0%$%%§gs
2088 9925 1 @ PCTFEPZBO 71061657 8- It hétisplasti cThe other
Rot tiddit BrWHHEY haOEQRA1L C JFeasisch EmBuldeffaMate also
beads, . have been incorporated. US 5,562,981 relates to
HESTANTS D a lorry 5 trailer. The side walls of

the trailer enconpass fibre-

WO 02/068519 describes a solid surface material
composed of a matrix, e.g. of PMMA, and of ceramic
beads dispersed therein, for example W-410
Zeeospheres®. The ceramic beads have a functional
coating which reacts with the resin of the matrix and
covalently bonds the beads to the matrix. The surface

material of WO 02/068519 features high flame

resistance.

WO 03/054099 relates to an adhesive strip whose
uppermost layer encompasses a transparent resin and a

matting agent, e.g. ceramic beads.

WO 97/21536 discloses an extrusion process which can be
used to introduce matting agents, e.g. ceramic beads,

into a thermoplastic polymer.

US 5,787,655 describes an anti-slip film composed of a
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reinforced plastics into which ceram c beads were
m xed for additional reinforcenent of the walls. WO
2005/105377 di scl oses a conposition conposed of a 10

;gﬁgg%gﬁ9%55%1@hose processi ng tenperatug%T/?F?gP?9%%3647

super-abrasive particles and of
e.g. ceram c beads. The conpo3ition is used for
production of abrasive articles. 15 OBJECTS AND
ACHEEVERENELOE ORIETES | tintas wihibeh abnobpegicobeadle, e.g.

present o B i o g %é@%ﬁdﬁ RELonposi tion
w%?c% cgn %gaﬁse a%%rkggbddb gf moul dings with a
fine-matt surface. This noul ding 20 conposition shoul d

b@sprgp@v‘sébbglange@aeegssaeleth@taerus,ltmleesbf a lorry
OSSI$|e manner , articular. with rflatlvel

DR EAG) cEoo ThaTia st v That bt o BE B oBlGEUPRPEELbTe -
thelﬁﬁukdEﬁgan@p@&stthdﬂWhﬂdhrﬁﬁﬁum&ﬂ bexés t herbest xed

ssi bl and _nmechani cal _pr, ert| S, t he best
S N Rt 42 L SRt e ke
resistance .and al so a vel vet - natt surface mhlch has

b I t
hom)genel tl(fgkgf?rﬂh kesgh@gasa s%tl%% PORsh gé& of a

e articles t at c n be produced from
thheﬁﬁgpéﬁﬁelccwﬁﬂéﬁtE?ﬁF%ﬁﬁ&W@ 5F§EerﬁFuﬁéséﬁﬂ%¥ least

hayge@, r 3gh sud@ rsubhaesveA pRdkdcnesCoap@sidf 0B Weihler,
all of the features of th pr esent aim1 .achi eve

theSe offEEMLC abfF3dSso ‘Fn eGREPPELEABE objSectysed  for
whirchuar foa aecalssasyvd8Saconsdgaence of the above

di scussion or result directly therefrom The

subcl ai s dependent on the said claim describe

RBIECTS ANY ACHBRY BeNTUsOENBBIERERAt s of the noul ding
conposition, and the further clains relate to WO

2008/ 092516 PCT/ EP2007/ 061647 4 particularly
advafit8gEBEE &PpIFTAG orRkt o?h?hgreéeﬁﬁo%v.%m to find

R and$l @ ®f composPoOsobhi @Rivhi eBnC GRPrIses, fd):ﬁsleﬂocﬂtﬁbtlon
. £28y583500" LGy & ok el gOL ol e SOTPERIL] G e
lunmposwﬁmqﬂl$Howb®pbeeprepaaaaneanﬁa@mﬂqﬁssable in the
@%Hﬁ%éégmgo§giﬂieamgﬁééyfein particular with relatively
low energy cost. The articles that can be produced from
the moulding composition should moreover have the best
possible optical and mechanical properties, the best
possible long-term stability and weathering resistance,
and also a velvet-matt surface which has the least
possible gloss and the greatest possible homogeneity.
The articles that can be produced from the moulding

composition should also, 1f possible, have a rough

surface.

A moulding composition with all of the features of the
present Claim 1 achieves these objects, and also
achieves further objects which are a necessary
consequence of the above discussion or result directly
therefrom. The subclaims dependent on the said claim.
describe particularly advantageous embodiments of the

moulding composgition, and the further claims relate to
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conposed of (meth)acrylate (co)polyner, 10 B) from
0.5% by weight to 15.0% by wei ght of ceram c beads,
rhere the melt volunme index WR, neasured to |SO 1133

8 kg, of the noul ding co i
f@énﬁggg/?ggﬁié mnto 5.0 cnB/10 mn, g?gg(gggagb§06l647
nmet hod 15 not readily foreseeabte for access to a
nmoul di ng conposition which has excellent suitability
f partprodaciyon oidveutadgageswi t terp¥icrtiens sudface. the
ngm ggg%@lﬂg conposition here is processable and
prep in a conparatively sinple manner, in
particular with 20 relatively | ow energy cost and

absQvRELBht Sof T %alé&%éé’ftﬁgndm@ﬁ n@oﬁ@ﬂ@@@@[ﬂ based in
geonetries. At the sanme tine tlcles th% can be

p?é@bc@ésefPEnFPﬁetﬁﬁéﬂdWﬁ§9@5nﬁ sF of FeLtd-e
cgpbln@kb@nhgé 525]@ﬂvaﬁg@gﬁDUSOFrapeB%iesy @ﬁﬂgﬁ&edof a
ave optica [
partchPg¥m§r08 %tggéF9 ﬁgngogﬁeéggeLE:%:t hgtt
surfacemathhaueyyatGM/gIoeSpoIhmsrefﬂ@ct wefs  Bur thexture
hoTOESRACKER B2 RhLEATRLYSIMUL! 368, p3B kaugnNeSS of

t he nou The [ 1 ent nechanlcal
pBbper fres, Olﬁ @MﬁWQ&HQﬁ ver y5g8&d PabrisiBi of ceramic
resi stgpges, |npact reS|stance and not ched |npact

resi stance, hi dul us, o as ICIt and
tAsTEe thEr é?@ltgﬁq VgguﬁFgPr haFghEE egnotq?ﬁ HRO 1133
\ff@ﬁt chenaﬂ@ NG g, aad ajham howl dbedf iccdmgatsiafion is

(BeLgel L SXBANEl ol < Th BoDo LSt MSLAUILLIGEDS, enoa

Snobof rhedmul diEpgesesabilkewifsw exasidsent .to BR Emoulding
PTLON, OF (JHE- NVENH ONS RalivpRr mBLAER¥LAL ity  for

r matrix A) 1s_conposed of a_(nmeth)acry Ia%;
(m@%q:lyh%na OF oW FBEHr ¥ish (Gref APacP§Fht Surtace
(E)POL YFeESmpdBition here is processable and preparable

in a comparatively simple manner, in particular with

The

relatively low energy cost, and also permits

realization of demanding component geometries.

At the same time, the articles that can be prbduced
from the moulding composition feature a combination of
advantageous properties, composed of:
> They have very good optical properties, in
particular a comparatively homogeneous velvet-matt
surface with very low gloss. This effect was
further reinforced wvia an attractive surface
roughness of the mouldings.
> They exhibit excellent mechanical properties, in
particular very good abrasion resistance, impact
resistance and notched impact resistance, high
modulus of elasticity and high tensile strehgth,
high scratch hardness and high Vicat softening
‘point, and also low coefficient of thermal
_ expansion.
> The long-term stability and weathering resistance
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(Meth)acrylate (co)polynmers For the purposes of one
first particularly preferred enbodi nent of the
present invention, the (neth)acrylate 15 (co)pol ymer
of .t ' nconpasses a honopol ymer
c&ﬂpgggg?ggbg%gleast 80. 0% by wei ght of 9%%?%9?689?661647
nmet hacryl ate and, if approprismte, up to 20. 0% by
wei ght of further nononers copol ynerizable with nethyl
net haco¥| ahe. mdhedingth)iaciykate secexpelyeat .i s 20
advant ageously conposed of from 80.0% by wei ght to
100. 0% by wei ght, preferably from 90. 0% by wei ght to
QQRBEFb9E&§R§HTIOHfOﬁeFHFIINEENE@PN ate units
pol ymeri zed by a free-radical route and, if
21gproprlate fromO0.0% by weight to 20. O%by wei ght,
ChYREErBBFFLFr B 0. 5% by wei ght to 10% by wei ght, of
further connnoners capable of free-radica
pol¥ner|zat|on C4-al k met )acrylat

P27 1Y BT armaet Y| %Lry?%te?oﬁ?%ﬁF ac?yl ate O §E{§?rylate
apey) pbeymdhe aver agef nmolaar neEssuMe of ofhe ﬁmﬁthka¢sy1ate

8869fé§§§f%4g in the range from90 000 g/nol to igg

in particular from95 000 g/nol to
000 g/ nmol. The polynmer matrix is preferably conposed

Of Mt h B2 L e acsy]) gpypol ymer conposed of from
96. 0% by gﬁ%ght to %%gy%@6by wei ght, preferably from

97.0% by weight to 100.0% by wei ght, particularly
FFcﬁ’f etabl Youfpose 98.dF% byewef ghdt t @al:@@cﬁ‘l’tab}'lywagngénferred

WO /092516 PCT./ EP2 07/06 47
%%%%eé BEP BRGS0 Gi R (e COE obRsp) acTylate
\Mﬂqﬂpqumﬁmfefabhy fredTailk 09t bympes ghs aoh@mw%d%ymer or
3;1 Mé}dﬁ%&acr ﬁfrg@ 01Q%:Ry wei ght 19 &N%m of

ate, ethyl acrylate and/ or
“313’166?%/‘41@&%1”3’ tr%ea@,@r u#ﬁoﬁp@@@ésl.aw,omﬁ@ 20.0% by

acH¥ | @hgthéeo)naqidﬁr&@ bBpehiaeel aspl at waiﬁ Syl
162 g%; grefﬁ Ekg fro 45 0 WI/g 80 0
ReacHY tepr ef er'Fké ce 6c6y F§ to 1S
Elaiv_&margemlgiqrrmmdd) afmolfaommass . My by welght to
&%I.%t%t _gj}/erwaeqeghtl,n é?gferably from 90.0% by weight to
99.5% by weight, of methyl methacrylate units
polymerized by a free-radical route and, if
appropriate, from 0.0% by weight to 20.0% by weight,
preferably from 0.5% by weight to 10% by weight, of
further comonomers capable of free-radical

polymerization, e.g. Cl-C4-alkyl (meth)acrylates, in

- particular methyl acrylate, ethyl acrylate or butyl

acrylate. The average molar mass My of the matrix is
preferably in the range from 90 000 g/mol to 200 000
g/mol, in particular from 95 000 g/mol to
180 000 g/mol.

The polymer matrix is  preferably composed of a
(meth) acrylate (co)polymer composed of from 96.0% by
weight to 100.0% by weight, preferably from 97.0% by
weight to 100.0% by weight, particularly preferably
from 98.0% by weight to 100.0% by weight, of methyl
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range from 80 000 to 200 000 (g/nol), preferably from
100 000 to 170 000. The nolar mass Mv can by way of
exanpl e be deternined by gel perneation chronatography

or. b S red-1ight nethod (see, for ,
1{§Ol\/é|o§84§)%§%§ Encycl opedi a of Pol yner §%§2n02%072061647
Engi neering, 2nd Edition, Vole 10, pages 1 et seq.

J. Wley, 1989). The Vicat softening point VSP (I o)

B{ﬂétBEa):y&ateZ&n@r efremald yoatby aasig]iﬂOGp paoti byl aelight,

pre rab | east 10 ferapl

18£ HXCfra?%l |8n par |cu rom 185@ b&;}) %{&?'Ee +H
nplattvouﬂ,lﬁe ifdex VRS (180 w¢39ht23@d3 8% k@)y o‘ﬁelglst of
t y [ dv e f.f70
B Sl (R e e s ol Ak
in the range froml O cnB/10 mn to 2.9 cnB/10 mn.

%ﬂél\/m @b@%&)&lo@{ﬁ (§9§@@J3YH§VS eant ai tﬂhé‘g ”;f@{n@tlﬁ acrylate
an r or e .purposes of a econ artijcul ar

%gp? AneE R O T %Fegén St &% thég € 6
(iret h)panyf)éz&ltﬂy (ceypal yrey. ofmlt e mabrl X8 Nk anipagseswith

FPEREEIRE marER C SCmiy i Fe tio 2008 Ofere This can

' RﬁﬁtE@@p@ﬂdO@m@ m@larSomaﬁs oM« vi(yedgihty average) in the

CPé@Qf %&%atsc?%&' 80 1263?53 oocPaRb/@:y s paferal W from

reater than or equal to 65 /g, reference
f%@n B®0 nitey %607@0ﬁ+/gTherhrﬂglé§n m%%%r pGiRd tByq way of

r&kaﬁpﬂasgeM&e(a@nmme@vwag@)l PemdB0i HO0cBE oMbt OdWaphy
bei ng detern ned b perneat i

 Boriy el Ty afeelley JR%ENT e rpamele, H.F.
nﬁi‘ﬂacrgt atelcal i Bnayicdopstidadara) . Hdleymem| a$chasse Mand

%ﬁrf%na?o ra%h ?"anﬁﬂcﬁé’l%ﬁja esil ”e,dnoby g&é;es pef 'T%?t | 00g.,

a scattered-|i net hod (see,

for Véb(h‘-ifml 6193-9)F I\/Iark et al. Encycl opedi a of
PoI ymer Science and Engi neeri ng, 2nd Edition, Vol.

es 1 et s . Wle 1989 .
e entAgaSol n%ogéﬁnepgo Ripts0) 14368 886-ms0) i
aheaidagsioushy dled@astod?2C, psmftti@unlafly prefferallly at
least 104°C, still more preferably from 104°C to 114°C

and in particular from 105°C to 110°C.

The melt volume index MVR (ISO 1133, 230°C/3.8 kg) of
the polymer is advantageously in the range from
0.5 cm®*/10 min to 5.0 cm®/10 min, particularly
preferably in the range from 1.0 cm’/10 min to

2.9 cm®/10 min.
(Meth) acrylate (co)polymers containing maleic anhydride

For the purposes of a second particularly preferred

. embodiment of the present invention, the (meth)acrylate

(do)polymer of the matrix encompasses a copolymer
composed of methyl methacrylate, styrene and maleic

anhydride.



10

15

20

25

30

35

from114C to 124C, in particular from118C to 122C.
The nelt vol une i ndex MVR (1 SO 1133, 230C/ 3.8 kg) of
the pol ymer i s advantageously in the range from20 0.5

B RBoRAsePom 10 cnsl 10 min Lo 2. SRS W ASS1647

Particularly suitable quantit@ative proportions are:.
25 from 50% by weight to 90% by wei ght, preferably
fee&utm% bsyly\@cb@hﬁytdrBO%myrmbght atof 2methyklso 1628 -

I % h 2096
oPBrEr Gl 35 SR SURToL o8By SRS §F ™/
styténeprafidrénom S%rbyl weisghtl /go  18% By \rfél/ght This can
f 8% 129 f
PESLeLaRh chal B0 % 381y %43 he 13luneebgllaglh  of

The "use o yrrer m Xt
nmbBBoYep QI/Elélpr éVed beiry platsuingd y ucamessy| of gel

TES:?%eQE%ﬁr abbyrcfREYRATHSS d)idh | eﬁéfe?@ﬁce to
| ow: nol ecul ar-wei_ght (et h)acryl ate 0)p
cRat¥eebhyzed Wﬁtélaé:rs}bllatﬁ? oncay}ibrasi %;‘? %%‘T‘n‘g?%‘?)or m The
aho25€ bSO 1628n Wartay6df serbihplet Bandeeeeatiakdt by gel
referably WD 20 /092516 PCT/ EP2007/ gﬁlGé?lith

55 m/
SPCERET FAPRt hah T ARG PR 50001 / §Y | 1T paPFREGEER
fmenhdd nl [ge¢p S55tan/ g €werke t hi H.dan cdladspoed tel.

gD @f_o §aMd1<V\%c9.L 1YY €l %l)nc%f gﬁdOOQnQAHQEr:LﬁyW 2nd

bei n erm ne ans o ermeation
ch‘ﬁia‘P@gr‘é‘phy Wthpaeﬁer éneé eeqa pdl- ywétlﬁyl 1989) .
met hacryl ate cali bration standard)) [ n a mxture wth

e arelatlvel I gh- ol ecul ar - wei ryl_at _
S poNE CRaPAErarPr oI tht St ) gisogoersde] s

V&&@mttigemmbihl altoflcaramat 125€c( I $@ﬂﬁ2ﬁllaﬂe§rtpﬁ¢ferab1y

%xf%% ffol %gé‘nrﬁc;’ r, egual b Lg) Sgr aQr ?'}8&&?'1% oct £AMB8.0c

and acryl ate
(co) pol yrmer di fferl ng from d) and characteri zed via a

SRt h @D VRS Vindexl 'M\)ER“' gf@éoﬁ@éﬂ 256 {dS06l628 of
- Part 6) of from50 m/gC g. preferably from

ggpqn/@o yuer is advantageously "in the range from
0.5 cm®*/10 min to 5.0 cm®/10 min, particularly
preferably in the range from 1.0 cm®/10 min to

2.9 cm®/10 min.

Particularly suitable quantitative proportions are:

from 50% by weight to 90% by weight, preferably from
70% by weight to 80% by weight, of methyl methacrylate,
from 10% by weight to 20% by weight, preferably from
12% by weight to 18% by weight, of styrene, and

from 5% by weight to 15% by weight, preferably from 8%
by weight to 12% by weight, of maleic anhydride.

The use of polymer mixtures has moreover also proved

very particularly successful. These preferably

encompass |

d) at least one low-molecular-weight (meth)acrylate
(co)polymer, characterized via a solution
viscosity in chloroform at 25°C (ISO 1628 - Part
6) smaller than or equal to 55 ml/g, preferably
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54 m/g (and this can correspond to a nolar nass M
(wei ght -average) in the range from80 000 to 200 000
(g/m)I) preferably from 100 000 to 20 150 000),
h
re eac of conponents d), e), and/orn%?:Té‘EP%ng/g161647

|W8|@PS§ PPy>1€an be an individual poly
m xture of polyners, and thetotal of d), e) and/or

f) is preferably 100.0% by 25 weight and where the

pol ymegmgl xeur Q:IQafn dbr, euahdier §) wafgal dm partlcular

conpri se conye on ditiyves aUX|I|ar|es and/ o
fill erg.ro@Og%h (gl I%8W|Eé "kLJLr/ o fions He® paPti ¢ g6 Fg? Qond
preferteda mEbapoment M) {wep):c@h‘lEfabényageﬁbanS%)%bQ g/mol

el gt 0 78:00 BY-uEhohls W huptsLerspogdhl o8008 on

by wei in particul
by wei ghrom@togsa:ghrybywmhghtref%’e@mpon‘@]t @) ﬁﬁ@almethyl

ffH%FHQ?PyQQYeWEAQBEraeléQ Q% nBY rveh ght,
refera rom by wei ght to 40.0% by weight.

mzeo%mé%&ewp@/ EP2007/ 061647 9 Each of
C@]Tponﬁmx%l@tlaﬂﬂ}ﬁ) hagianbagealsakywaighpol ymeth) acrylate

conposed of acryl ate, yrene_ and rral ej
anhydr .?a% p%%?%f cul é’?”i ‘%ﬂﬁ edtquan%l tative sSlution
proporvisnssare: ifr oah]S:&%itqrrmeaghwEt"(f 90%0y1e@Bght , Part
preferapl 7 y \ei 0 80%RY e

g)b tygﬁ;a% r Ql{gutf e gg}o% Lfg) % m O/pg@ferably

met hyl crylate, from y wei ght
wei ghtErem ef@rably £e off rnlzxf/ab?ndé@@ht to 18% by

ey ghta 0fu§EHé§ne aeehmc&w@t%% b()(‘:d’)’%icﬂ%élo 16% byring
wei g t preferably from 8%

1
wei ght TSF Gl BRd ahﬁyaFFaélzeéondg‘né’ntscr 2‘ils°I¥ viscosity
pref erabl eyhaoh@ﬂ@ml YHER50IC CORRD Y2 8 eomaoseds )ofofat from

appr opf T ALES U T o >S00H0g wePARE L8P Fur LRGP naRoRe(d

copol yﬁ‘mermlz/aaﬂ @Wt&hmtm commzns}lb@ea TWohpBNEAES My

f) is advantagaausye conpesednef £LAM80.0%nm 80 000 to
200 000 (g/mol), preferably from 100 000 to
150 000),

where each of components d), e), and/or f) individually

can be an individual polymer or else a mixture of

polymers, and

the total of d), e) and/or f) is preferably 100.0% by

weight and

‘where the polymer mixture of d), e) and/or £) can also
comprise conventional additives, auxiliaries and/or
fillers.

The following proportions are particularly preferred:
Component d): preferably from 25.0% by weight to 75.0%
by weight, with preference from 40.0% by weight to
60.0% by weight, in partiéular from 45% by weight to
55.0% by weight.

Component e) and/or £): from 10.0% by weight to 50.0%
by weight, preferably from 12.0% by weight to 40.0% by
weight. '
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20 by weight to 100.0% by wei ght, preferably from
90.0% by weight to 99.506 by wei ght, of nethyl
nmet hacryl ate units polynerized by a free-radical

t appropriate, fromO. O%by
%B &@39&895% preferably from0.5% by&‘f\/\éﬁp%?(s?/061647
10% by wei ght, of 25 further onononers capabl e of

free-radical polynerization, e.g. Cl-C4-alkyl
( Beth) a¢r ytloa@esl,en'tms qjaraﬂ&w)arammwagmayhat@ cephyymer

acr Iate or put ver l.ar S :
R&* ﬁgtr P n¥et ﬁefera eaycrm%%e r%%é’r@ér omgg %%&elc

g&nhl_ydt:odso 200 000 g/rmol, in particular from 100 000

g/nmol to 150 000 g/ nol. Conponent f) is preferably a

copol ymer conposed of from 95.0% by weight to 99.5%

bjawsigutastyneehyRrble5IHBRRAE AT XEe PERROFFORTE. 858y

nggm %&Zb g;w@a grei obd , opeefisr abéygEEQmplre%x’@)bly from

0 o b

2608/ BY28THOBETFE P§967E@56Y82ﬁht ?%l “‘?ﬁé% ESFhacrylate'

spfbaNiIG piey NweGRE( SO 306- B50) welightonpordmrai)lyi sErom

PE5h 8ottt e S et BEGhr e E‘ézﬁeﬁﬁiﬁﬁaf’%
1486p 2308K3 3@yt i 50 pt &% ebblp ighéat @rafieasbly dirom 8%
By ateig}gg 20 CI18% 18y, M,B; 5B e abomsﬁremw anrgasepel ymers

tained in a manner known per se Vvia
free-radical polynerlzatlon EP A 264 590 descri bes

bdorri%&fn@iﬁt exanpl£ prereeabsyf of - H.Bm@pebﬁrhafl or afopolymer
nou In OSIt on ._.conpose nono m ur
c%?ﬁﬂ%%%%d rT%Et h? meth&CT vl %? ny‘f'%:?%‘@ahrr%t BT necny
m@l@amnlylmé eandanm/ﬂ:lrappropndaaeso up fto a%@%obm aeight
4‘ a%ﬁﬂ&ﬂé%s byc gBﬁ%?gnggklethew1th methyl

po#ymsrl zation to a conversi 50% 1 n the 15
preseacey brt@absence of a non-pol ymeri zabl e organic
sol vent and, starting at. a conversion of at Ieast 50%

contlnumgtge ,pol% rization inthete ure range .o
fCIR IR 0L150¢ | AAVABEPPERBALE GOHY S a?1
9 veaigh® BoCDOvEDsi by atightl, e@&tef&(i%ﬁolazncfrtdtrersm,@/ by

eva:‘?g% raty nggéhg Vglyagviellgeghs:owo'fok‘n%%%ﬁr r&@etll%@rylate units
polymerized by a free-radical route and, if
appropriate, from 0.0% by weight to 20.0% by weight,
preferably from 0.5% by weight to 10% by weight, of
" further comonomers capable of free-radical
polymerization, e.g. Cl-C4-alkyl (meth)acrylates, in
particular methyl acrylate, ethyl acrylate or butyl
acrylate. The average molar mass M, of the matrix is
preferably in the range from 90 000 g/mol to
200 000 g/mol, in particular from 100 000 g/mol to

150 000 g/mol.

Component f) is preferably a copolymer composed of from
95.0% by weight to 99.5% Dby weightb of methyl
methacrylate and from 0.5% by weight to 5.0% by weight,
preferably from 1.0% by weight to 4.0% by weight, of
methyl acrylate.
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constituents. JP-A 60-147 417 describes a process for
preparation of a highly heat-resistant
ponnEthacryIate nmoul ding 25 conposition in which a
r e conposed of nethyl netha
%ﬁﬂ%&ﬁg and of at |[|east one v?ﬁ¥V§%§O%QQO%1647
conpound is fed to a pol yneriozati on reactor suitable
for solution polynerization or bul k polynerization at
aItenpevatate Ibfediom 1@ine 180€Pand(iO 306-B50) of
nerlz DE- A 44 Seri S, furt
LT} |oniBrdE%§%re€%r£gﬁ% %E ?é%gﬁ ngéxggEtlcu%arly
ppmaﬂam&ﬂkytﬁﬁ@mglé8°ﬂnnnnellﬁ?9tuﬂéecmwﬂdseﬂo ¥mg0dodex
g 1133 MRidacyl atigy) 600 g of8LyiFngrande40en
M%% gg%elc anhy 3£§ e énd a n1X|ng§E 6e g o? gr au?oy a
p@ﬁoﬁﬁ@élaﬁﬁ 2054C§16ﬂ0t@ﬁﬂabutyl peri sononanoat e as
pol ymeri zation initiator, 6.7 g of 2-nercaptoethano
as_ ol ecul ar WD, 2008/ 092516 PCT/ EP2007/.0616 3_
wWeP§ht 2PEYEMEREEONERd GPEBIYMGTEF 237 2- %%drog%?léle in a
nmhhmbmhemyb&be@zﬁirsazoveaashﬂﬁﬁhsmhbﬁiLapdlﬁmgrmtatlon
p t a a nDuI ase_.agent e re
n?%?br 4 %gﬁafﬁé beg€%§yn§¥|%§teXé%§¥% éa§¥$£395 for
dpvepatraitu.@ad cbbr azLOmmurllsﬂtl@g Thepabktira |@omm\%¢d of a
pﬁbﬁgﬁéﬁze%dﬁkék¥ﬁt%%ﬂﬁgééécnog hQiH 1At 69g%h389ylate,

for 25 hours at 50C watéer-bath tenperature. After ,
aBbBY1250RBEES, AP PBIGER? L2t F oATAYREGFE / r ikheRla®,  if
1& propksabBXi rwrmbe:@&er@lwp a/ea‘xtye.ratreermwl darapitte out

%nerlﬁatlon cel Qe pol ymer is further hgg ch

CB i tP3 XEthZaﬁl89en Bnd&r SPPVSF51?8C Pgr *hotir's, the

TpEesesubtaur capskyaer D§ cheanpnwpohyypeklioabhéss organic

Qféeﬁ? BRHD' N G167 15) c8¥1vcl.zf%689 %fpraeéngast 50%

i'ckness
t¢<aln§mlt1mgcéh@f PO9% t 27 B AR 5@33/5@@363@%5\%% range
spfbgni fge POIgY SR o®f iirhe teRpobyeRente | 8O 386- Ei&egamc
is 121C, and the reduced viscosity nsp/c is 65 ,
2P FBERoNdINg 3 0 CRRVEE SAPEY aﬁg ot e % £ wé0Ght I'i’ﬁ/}fjlofth n

a@@@poﬁﬁﬂlﬂ@O dalttens (baledite a polywetdyécular-weight

, nethafryl Le standard). Conponent d) can, for

%repared by taking a

JP-A 60-147 417 describes a process for preparation of
a highly Theat-resistant polymethacrylate moulding
composition in which a monomer mixture composed of
methyl methacrylate and of maleic anhydride, and of at

least one vinylaromatic compound is fed to a

polymerization reactor suitable for solution

polymerization or bulk polymerization at a temperature
of from 100 to 180°C and is polymerized. DE-A 44 40 219

describes a further preparation process.

Component A) can, for example, be prepared by taking a
monomer mixture composed of 3000 g of methyl
methacrylate, 600 g of styrene and 400 g of maleic
anhydride and admixing 1.68 g of dilauroyl peroxide and
‘0.4 g of tert-butyl perisononanocate as polymerization

initiator, 6.7 g of 2-mercaptoethanol as molecular-
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nmonomer m xture conposed of, for exanple, 6355 g of 25
nmet hyl nethacrylate, 1271 g of styrene and 847 g of

mal ei ¢ anhydride, and adm xing 1.9 g of tert-butyl

per.n C and 0.85 g of tert-butyl ri-
ngﬁhéﬁgg/g§§%é%anoate as pol ymeri zation PﬁT? ?EP?/88&647
19.6 g of 2-nercaptoethanol- ag mol ecul ar-wei ght 30

regulator, and also 4.3 g of palmtic acid. The
r geighant magxilatergan el chalged 4 oga pbl yeerRzaybdenxy-5-

Ok p@ATnchon BRI e Aovl oLl iged LOL 40T BMAeY o of

epaﬁWREICf@Clﬁ h@quUéﬁ-KGQea&ﬁdaBﬁ@ﬁ for 30 hours at

55C 35 water-bath tenperature. After about 30 hours,

the polynerization mxture reaches 126C, which is its
nBREMUEE S ehiRR At BRELURR et St efeaIedf tPhed Polymerization

S\%%c%é%“%é%ﬁ’%’%%%%%%“ﬁf%%léﬁ‘%eMQwS- o ie i
i as for
anaﬂ%yaf)erl% ¢t t ﬁol‘iﬁ?é??zBPFBn]‘%oeﬁ S BelEEnet 60°C
heﬁﬁ GmmMZS(hmmtéoataBOHC'MduuﬂébaﬁhﬂtémpmnéEurat After

117C n gven_ und air ' gent
P% %gadg tha- ingéﬁt|$8l§%%?%%%ggggnp§ng%gﬁ reaches
fhﬁ&h@r dGpmisseisnunf r oempPe 584 bye weAghert e @y bijrom the

%g?gegi EQH]Cceﬁgadsthgﬁr%@ﬂ¥ﬁé¥13f%t'§u§§her heat-

ntia omposed of 10 inorganic, fine-grain. raw
n@PBRE i anaA i FroahdeUCRt UPBsH 2t gnpér &2ArE FPEn12 hours.
addition of water and then dried, and then sintered

i b t f t ab 90

g PHRRERr et arrPtaeR e B e Sl th e inpitedh Vndex

ntm>er1:iIa¢ slrsedDéh/moral oki dest The gr ayesdfed Ssheet of
ALES L hat réf‘n?‘ba?l% Uvﬁﬁphacﬁ%ﬁ' ﬁ%%th% tﬁgahg}ﬁﬁ‘aﬁ:b%g of

So | ncl udes re-reinforced cera teria

'sfrm%nt@ar%ﬁlﬂes%?e}/aﬁﬁ%@ whheh Rt f ePLERBAPIe PBEL VSP

prdttq—?éi fd B 18/nld £ ORLORsA RioBYBBIHJAALC POLYORr Sand the
ar bosi | anes tartin teri al 20 The

eg?@ﬁ%d b\éh%%O%edv)énPag Gudpy 6%a /8o CRFASTROMESI LRy an

taxretﬂfseg@olmbm%bwmtrfw«eagﬁtcm | Of prareitpl @3be000 daltons
sgharad ed, fromine Aoy RL ARLLL X, vh 8- PNSLER) |

Component d) can, for example, be prepared by taking a
monomer mixture composed of, for example, 6355 g of
methyl methacrylate, 1271 g of styrene and 847 g of
maleic anhydride, and admixing 1.9 g of tert-butyl
perneodecancate and 0.85 g of tert-butyl 3,5,5-tri-
methylperoxyhexanoate as polymerization initiator, and
19.6 g of 2-mercaptoethanol as molecular-weight
regulator, and also 4.3 g of palmitic acid. The
resultant mixture can be charged to a polymerization
cell and, for example, devolatilized for 10 minutes. It
can then be polymerized in a water bath, for example
for 6 hours at 60°C, and then for 30 hours at 55°C
water-bath temperature. After about 30 hours, the
polymerization mixture reaches 126°C, which is its
maximum temperature. After removal of the

polymerization cell from the water bath, the polymer
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separation nethods, e.g. extraction processes using
25 suitable solvents, e.g. tetrahydrofuran (THF). The
ceram ¢ beads noreover preferably have a spherica

DT EPPBIROPEAR the porfeet spheri cal <hBpb BEERP7/361547

The di aneter of the ceram ¢ heads is advantageously in
the range from1l to 200 um The nedi an di aneter
(edi as Yekuedihneait t b, cenanthebq&dymerqzaﬁmmabtgll

T o R e i A o (S

pattiitiP&rl yn pneberablipdsmakliar. than or equal to 13
um The maxi nrum dianeter of the beads is preferably
smal l er than or equal to 40 um particularly
pMettingl posnhl Bér FRuEATSF Pe29508/ 092516

PCT/ EP2007/ 061647 13 equal to 13 }zm The particle
size of the peads i preferably determ_ned via sieve,

ahAf y SHEVenth e A Y 1599 | RO ebHECRET  Comprises
aﬂﬂ@mtageQHSbyl weighthetbange. 6% orby2. he@@@ﬁﬁ b6 2cé&ramic

f
TRETFe - [ CRRERIEPy 199 (1T L RhoT . AHCE Par  Pis dny GABRESR of
|chengazmnc, Pretegreinbeads redeies s, ab?aise@ullﬂ%iaoﬂrt room
qg&@%ggaﬁﬁﬁé w;%ﬁt%ﬁhﬂkzwﬁi995’w££QP1éﬁdo%@£¥1W§H£HH and

of SI Q2 particul arly preferabl
R ?éﬂﬁ?l’f?ﬁe G @, SPPSRDENT bl Wred gRFOE8585 a6% %‘9/0"6

V@o@*tt e Ad208, hauu ! 0atRYlky uetgblesol FRRAMBreih Wplso

L0, &0 02 by vt ght Jof, hazo and et BxPa2le Il g, of

b:ye:tdm.cﬁthatt rcmgenbads«mqaﬂl ara:cnseﬂhog s phef efradntion
'a!hMemZQu&éQgef i, ]{8%.1&& °cér$mpgf %atetn%%% e.q.

nor eover proved art I Cu ar success for
purlplozes @ﬁrlbﬁélepr @Géﬁmlpﬁve‘ﬁlﬂl@ﬁ tuse foar a‘?ﬁ(@mbéﬁds be

Wi &g | rernal gylhebhowonm@nq gpr e§§§9n§<t:r el Nmers
of 25 the ceram c beads here.is such that

YRR YRS & 1S pelrfst Hre ‘ﬁ% eﬂ:’a ged when a

pressure

The  ceramic beads advantageously have no covalent
bonding to the polymer matrix and can in principle be
separated from the polymer matrix via physical
separation methods, e.g. extraction processes using

suitable solvents, e.g. tetrahydrofuran (THF).

The ceramic beads moreover preferably have a spherical
shape, but it is naturally possible that slight

deviations from the perfect spherical shape occur.

The diameter of the ceramic beads is advantageously in
the range from 1 to 200 pm. The median diameter (median
value Ds,) of the ceramic beads is preferably in the
range from 1.0 um to 15.0 pm. The D95 value is
preferably smaller than or equal to 35 um, particularly
preferably smaller than or equal to 13 um. The maximum

diameter of the beads 1is preferably smaller than or

‘equal to 40 um, particularly preferably smaller than or
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of 410 MPa is applied. For the purposes of the present

invention, very 30 particularly suitable ceramc

beads are, inter alia, Zeeospheres(r) from 3M

Deut schl and GrbH, in particular the grade 210

WA 0208 20238 G 400. | npact nodi fi er CS(%TS%Pzﬂ'peW%lG“

i nventive noul di ng conpositiompreferably conprises

an inpact nodifier, particularly preferably an inpact

nusi%ﬁéler teased Qm.Crons! ipkeedipoty(deid) a@ ykakesbedde is

WO 20 S/Q%égl PCT/EP%$071061647 - 14 inpact

moth F 5 oY ST SR RBT WV hasShov R o¥af ekt Bonding  to

the polynmer matrix A). Conponent C) preferably has a

twe-_ or _three- 1, str .e. 5 tigul .

rair PERL Rpagt il § FEFEHAE, MhA B 16 s Bhpgeously in

whiteh tenge aftaw-3 dyeg/cparttd GuardAc™pref erably a

three-layer, core-shell structure and which can be

obt ai ned vi a enul sion pol ynmeri zation (see, , for ,

exBfp| BPeEPLACO CPI gdAt Em A0F 53 358 3EpC] PRIF 465 of

?ﬁ:%l%[tchv%ﬁ'y“ pi@ﬁl%l Oﬁ%orﬂ-é(ﬂd:zéaEﬁBaﬁ:hleC |p&“fe‘:§eZ‘&ioigﬁ/fention.
ese emul sion polynmers .are in t range from nm .

{ SHRIG ARG preRer abPyer o 200R A t & 48T Giin C35 of their

t hrcaexll aysdirglar, t hr ee- phase structure with a core and

15 two I s-C ' t ,cul ke ot follogwing . .

form it rieer nosY( RO 5nEr Ban” roF. Sxbdaf oo oo

conpos@drtiirudsedne e ndfanay  nortdacyya bl e of i @mal |

pr opor td,ops 2_1qfo%0@3f§}3'3&é£%rk§q & B5 hWy aps ¥t & aido,,
of a proportion of craosslinking agent, e.g. allyl

met hacp &Ce.” -Pife P20 Whidte Qs dfe2P2shel | can, for

exanpl ep ke qanpeses efeidit Wf att,pl ane and, i f
appropriate, styrene, and_al f a proportion of

crossl iRk ﬁ)g %4 e"n%,y g{egl.g%z}l Iof/ﬁo Kz%e’t hacryl ate, while

the outernost (hard) shell nostly in essence _
C'%Ee%‘?%ﬁ%%et o idle JRiELY RUMIE BdeiLd hesthteHELD0 the
conmpatibility and good coupling to the matrix._ The
pBgEorm@ﬁownp@qi%mwoacmtéﬂ%ddnlﬁheprﬁﬁﬁaebly in the
mpdhbkekrbs deei sPye £8r2iBpatigresistance and is
preferably in the range from 20. 0% by weight to

It has moreover proved particularly successful for the
purposes of the present invention to use ceramic beads
which are internally hollow. The compressed strength of
the ceramic beads here is preferably such that more
than 90% of the beads are not damaged when a pressure

of 410 MPa is applied.

For the purposes of the present invention, wvery
particularly suitable ceramic beads are, inter alisa,
Zeeospheres® from 3M Deutschland GmbH, in particular the
grades W-210, W-410, G-200 and G-400.

Impact modifier C)
The inventive moulding composition preferably. comprises

an impact modifier, particularly preferably an impact

modifier based on crosslinked poly(meth)acrylates. The
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40. 0% by wei ght, particularly preferably in the range
30 from 25. 0% by wei ght to 40.0% by weight. G her
| npact - nodi fi ed pol ynmet hacryl at e noul di ng

onpositi,ons particularly suitable for t
tﬂ@ pPR8ERP2 Pﬁ@entl on are described by V\ggTZ#%gggﬁ‘ng%ﬂ
35 in EP-A 0 113 924, EP-A-01%22 351, EP-A 0 465 049,
EP- A 0 683 028 and US 3, 793,402. An exanple of a very
p%pa@y};g&a\ﬁfa@rt awx% qmﬁmzfa}:ally yhay and abbeapentdubbnding
IR 4 r.o t subi shi n
Yo08F 582806 YRET) Eﬁ%dfd?? (22816 pi%ne%Raé()o Bf%up%ﬁably has a

conpesbtri bhradvahtadesusiugteaaepri ses from 5. 0% by

wei ght to 50.0% by weight, preferably from 10.0% by

wei ght to 20.0% by weight, particularly 5 preferably
fPanticudesby wergRerredl5ineaey wWePghEicsr aRe| nﬁaétfmer

r?%gg?@i whi thhéhan ghast ongr phaseigoBposedpapticularly

pol ymer particles. The i nodi fier
d%?%f—ﬁé@lblﬁ aarraﬁlli’éfreaxﬂxﬁhﬁ?rper %%r%%?%e];\d structure' “and
n%ymer bZat ben fowta\ﬂnﬁzdemmu é)ﬁh:fmi?rhrepmnazhezoﬂzaﬂﬂoﬂi-or( see,
e pu oses. of an P arl y pref gr
odi ? BtSt he ’g}rge‘geﬂt ﬂ&\ g%?‘l’on hg |8 EggtBSI EP-
moddfées 049cradsiEPTRed B3t i0i&ds. VT 2k ep®b¢a¢h%tb15€zes
bYe n\?ﬁ@éeo%ngﬁg.di HO?{: nle%t 190 ang E’l’ﬂéCPaH@é/ef%‘mlﬁoo nm

aver age € Si the range from50 pmto
pre @@@fl@mabpyef%ﬁb% BHPT0 29901 BmEOTHESe Par-e
general |y conposed of at |east 40.0% by wei ght,

preferably from 50.0% b 0% by, i_gh f

rfet RYFefet RYEFy C4t et,hlf?%rﬁv%ﬁg%wswua&lﬁﬁt W ey and

aﬁﬂd\ﬁtsgau%sgr@&erahl plafrrt(imUZ&rO%dn]er\EhghtfcﬂolC@ﬁr@/o grm.
t a f %

:ﬁr} g}ﬁ‘ﬁe{%‘)ﬁg X}lﬁygé\é ge%.’ prglf fsc(éi é)?g&o%% 51?/3 composed

wiet gbtsence 100%mey hyi giﬂtha'ct}“fyl@t@rroﬁﬁ | FIRE-hy W’Flons

eogﬂ@@xnoz’?@ﬁ%ﬁémcé' Qnalet(q%t hlagnda, e’arﬁilcc’f'f a§ groybrtion

acrylate, and, if prop rlahe furt
rﬁﬁmrﬁ,rr%%hé‘-kg‘—ngr@&ﬁ@%% l?yg'vvel ghtYto 16T %‘B?y/late The

\hﬁiMe peefrenabiye1f r emn). SEsr bexeripght, tbe8. Doyl of
?%f t@ngV %EF |a6}‘|1 llf( rga%p oapcrrlyltaé,essqsiggrqe?s a%tdhycl;tlso

a proportion of crosslinking agent, e.g. allyl
methacrylate, while the outermost (hard) shell mostly
in essence corresponds to the matrix polymer, the
result being compatibility and good coupling to the

matrix. The proportion of polybutyl acrylate in the

 impact modifier is decisive for impact resistance and

is preferably in- the range from 20.0% by weight to
40.0% by weight, particularly preferably in the range
from 25.0% by weight to 40.0% by weight.

Other impact-modified polymethacrylate moulding
compositions particularly suitable for the purposes of
the present invention are described by way of example
in' EpP-A 0 113 924, EP-A 0 522 351,‘ EP-A 0 465 049, EP-
A O 683 028 and US 3,793,402. An example of a very
particularly suitable commercially available product is

METABLEN® IR 441 from Mitsubishi Rayon.
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acrylate, or preferably nmethyl acrylate, or other 30
nmononers pol ynerizable by a vinylic route, e.g.
styrene. Conventional additives, auxiliaries and/or

EgﬁL?b§g§%ggﬁgg%nventlve moul di ng COHpOSIEﬁZ%P&%QPZb%q647

tional additives, auxiliaries an
fillers, e.g. heat stabili-zamss,- Wstabilizers, W
absorbers, antioxidants, and in particular soluble or
insoluble WD 2008/ 092516 PCT/ EP2007/ 061647 16 dyes

and,. J;n'%gcéém gLhet 8°|a‘2ir\?a\'H oWssltyab&&inﬁfiéeQn‘%rom

f FE8- ra avenger s opt
pEeQénthNEWQﬂghuzéxs éﬁeO’devaaw¢NQQ¢(ﬁ PIEferably from

aﬁggeﬂheggnewé %;%;Itf]uba%'ty@néﬁ Syg;h @élgmfdr OX¥ r2A 0k r1y

ups, nostly 1n 2- A-position.

Aﬁi—iﬁéet—”ﬁbéﬁ Arem. Jrﬁ/cﬁox?y4wﬁlSE‘Fo>F)‘i’oé‘r§zoo p*hiénwﬁéght of

2aft- QhBM@EO%b@Qﬁé%&hﬁﬂﬁﬂﬁl:ﬂsZandéDagtéﬁérlghase composed
4' -tetr benzo-

4- nethox eno dr ox
pRenGite, %i %$h98E¥?§n4EPrQﬁ?&ﬁ%oxsg'nzb BRpnfcdifier
Zihydbbxﬁlﬁedethﬂxybfnzmahﬁenneknawmn|pauedse v1a bead

ben otrla oles re r L ye
PhELEzaE008 o, SRR MDA B N 1
2 (2 hydr oxy 15 5- nethylphenyl)benzotrlazole

2F§g hydg oxy gp - another Fartlcularly preferred
ha, al pha- neth Ibenz ') phenyl Tbenzotri azo

Zefvl?oﬁw%&y 5. df ?ertprtﬁﬂe;ﬂtpheﬁi}l"?%ﬁ?&trl 2 e, impace
ZméilbYQfOX%i%ﬂ%éhﬂﬂﬁké&np&byhpmeayh&niﬂthéﬁéobenamnable

triazol e dr X -di-tert- but hepyl ) 2
Sb%hﬁ%?%%%nfaf éfﬁf %mé' %: %?é;-wﬁééh %ﬁy? an
phﬁﬂyéé@eng@ttlakeleslze in the range from 50 um to

%ég Y ar g gém utyﬁ%@hte” t&eﬁzqtzrd P €rhese are

2 Sec

pﬂrferwra)bieﬁzot:pmﬁ@éﬁé amf 2-32- h}@ﬁé%y 24-4% - oYyl weight,
&taeéwé]}é)@wogfb@z@oeoi%yaw@i LY sbabyiol. loafeﬁ%/t\h@iglﬁ@ﬂ of

be used are eth no- 3 henyl acr
T@ﬁ@%&ym?t &tk patsxa qq$e2g ng Y elgML © 40.0% by

et JHOXY - @rbEretmbiltyyl fzometilsfl@%(amyhdelghd to 35.0% by
SUbStIgUtep B enylagggﬁo%tesan%oalso from 0.1% by weight
to 2.0% by weight, preferably from 0.5% by weight to
1.0% by weight, ‘of a crosslinking mondmer, e.g. a
polyfunctional (meth)acrylate, such as 'allyl
methacrylate, and, 1f appropriate, £further monomers,
e.g. from 0.0% by weight to 10.0% by weight, preferably
from 0.5% by weight to 8.0% by weight, of C;-Csi-alkyl
(meth)acrylates; such as ethyl acrylate or butyl
acrylate, or preferably methyl acrylate, or other
monomers polymerizable by a vinylic route, e.g.

styrene.
Conventional additives, auxiliaries and/or fillers

The inventive moulding composition can also comprise
conventional additives, auxiliaries and/or fillers,

e.g. heat stabilizers, UV stabilizers, UV absorbers,

~antioxidants, and in particular soluble or insoluble
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The UV stabilizers can be present in the formof |ow
nol ecul ar - wei ght conpounds, as given above, in the
pol ynmet hacryl ate conpositions to be stabilized.

U E582B5AF LA bonting wi thin the matr - GRPgAGy DE1647

nol ecul es after copol yneri zattkoRn wi th pol yneri zabl e
UV- absorption conpounds, e.g. acrylic, nethacrylic or
ablgk dedivatspestafehenzophemonelderntat.i ves or of WO
2008/ 092516 PCT/ EP2007/061647 17 benzotriazole
derivatives. The proportion of UV stabilizers, and
tHVsstahidigerbeandi frgeevadfi celesicaxiengedisf f erent W

stabilizers, is 5 generally fromO0.01% by weight to

1. 0% by weight, especially fromO0.01% by weight to
OEBamByeRei gAt , OPK IopadlyculRieIaom 070298 Byl hetgFe are
:ﬁegiﬂag(%tb‘yteﬁ\elo?fhtben%’ﬁﬁﬁéﬁ;@ﬂe@ th_Q’Ltfmt EFBEM;’LﬁﬁeﬂEF Ebfuch as
e _consti nts e inventive pol ynethacr e
r]@¥iiﬁ?xioaﬂ§?8§aﬁ—g{‘8x@’h§troh‘ﬁ%?"bé’ M et 45 and/or
faeposhdicnl Amcavengesss Wasteabk i hy@rsxy s4 sheoctakypenzo-
hindered am,nes...known a i nder ed Lne. L _
SRR er) 2 They EX AR bl Rl A ncaththeny
pt oveskesybenzophiéngseand pl adt2 tst, espeetaihydrexybenzo-
JRLELI N Pl asti£s {HUNBLSERTL € 1 741 £d984)30n ,
g%% to£623; Farbe + Lack, leune 96, 9L19§%, p%?ﬁ%%%o?e
t 9~ hpaBYXY Thene Ereae RYPRRPRPIRE nSURSSdF Yhess henFatria-
the1 e HALS- € orsrusiset S vesponsibtgbier i4deivv stabilizer
st@%ilizing 2Q action. .This class of co oun%§ %9%¥d _
BRE e suBEE i ATEPS YIF I heprp S ERTE it roge roxXY
e3 seetiayphaubktbhéntooniaheteon by alkyl2 drydegxy-3,5-di-
g T- S i.cal ' ' q sorb
R e S S e L PR P B o BB e
tAre( 25t diresty o Dfdinhli @FC tiet YPA®RYE berBzaFEirACL&r n
not (o GRARARE, - Fxaml e Oof - S T nfss haMi Bgobenzo-
stabilizing "action, ‘which can also be used.in tfgh
fQﬁ%ﬁ%ﬂlqﬂxtures, gfégjﬁydroxy—B,S— i-tert-butylphenyl) -
¥ s12 b dndairiamilhy) - 4- pper-itdd)oselmeaid -tert ~amyl -
phenyl)benzotriazole, 2- (2-hydroxy-5-tert-butylphenyl) -
benzotriazole, 2- (2-hydroxy-3-sec-butyl-5-tert-butyl-
phenyl)benzotriazole and 2-(2-hydroxy-5-tert-octyl-

phenyl)benzotriazole.

Other UV stabilizers that can be used are ethyl
2-cyano-3, 3-diphenylacrylate, 2-ethoxy-2'~-ethyl-
oxanilide,b 2-ethoxy-5-tert-butyl-2'-ethyloxanilide and
substituted phenyl benzoates.

The UV stabilizers can be present in the form of low-
molecular-weight compounds, as given above, 1in the
polymethacrYlate compositions to be stabilized.
However, it 1is also possible that UV-absorbent groups’
have covalent bonding within the matrix polymer

molecules after copolymerization with polymerizable UV-

‘absorption compounds, e.g. acrylic, methacrylic or

allyl derivatives of benzophenone derivatives or of
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8- acetyl -3-dodecyl -7,7,9,9-tetranethyl -1, 3,8-tri aza-
spi ro(4,5)decane- 2, 5-di one, bis(2,2,6,6-tetranethyl -
4- pi peridyl) succinate, poly(N (3-hydroxyethyl -
2, hyl - 4- hydr oxypi peri di ne [ r
2af 2 ?Ol\?ﬁes’r%ﬂ%tz 2.6, 6-t et r anet hyl - 4- pi %&ﬁf/@%%’%/%“”
sebacate. The armunts used af7 t-he free-radical
scavengers/ U/ stabilizers in the inventive noul di ng
C s tiv e lar eleW@v2A(38/302516 PCT/ EP2007/ 061647 18
fromO.01% by weight to 1.5% by wei ght, especially
from 0.02% by weight to 1.0% by weight, in particular
f g OEamstinowed ghtVt stebsdiberaei gimd tWusedcam s&heo be

eﬂxtl'xrt%tﬂé Of ol | cREmi g1 3?9”5c§i£ HeAdL . 5U\JLU *%ﬁ:'a‘l‘oal'itl% Ps, is

| d-rel ease agents Lubricants or noul d-rel ease
a@@ﬁ%a&rlé( pareicufably PYporeishtfdiotHe 0% by weight,

| Bsgeliian1foHHdo PIDEESY, wAhANto 10 . B%d%e WEight, in
entirel 1grev nt a(%/I OSSI bl e adh SI on of t.h
0)

nB&E & 5P * t Y i HFé8fFont Fodl d2’ by weight,
Abasbdabmeshtahamtmt@cccﬁ dHIngl ¢f behereseat icoaptsS6f the

| RCLEROLS, o8 g BRLEcted L omebhe group of the 1o

urate aving rewer than 20, preferably
from16 to 18, carbon atons, or fromthat of the

sghu re@t.ta%lfeatéﬂatal gapols hﬁé‘ﬁ@goﬁ@&ve 'hetrlégnaszof ree-radical

preferably from 16 t0 18, carbon atons
q%‘éﬁY?PﬁFF%éUBr opDFRPHREZEFE préfer abFgrprasent: hingpred
nB8in8s25% kiowhi ghtis €. giarfy om (3h%:kya weighind 0 Light

Ssbabi BL=8F) g ot obbaraS5y o el ERERRR I nS™ ageing
pprcmzq.asseam in amdatechsi candm xlassi cpnposgueoial?2p in
%Sf\? ef! ar}gﬁé%ilz& f(‘fchﬁstgt%g%e xanpl 6%, Of Sludtg%e 620

exadecanol oct adecanol

afeo 62t3echﬂ$3€:la¢ M xbafks Msnpbeedof A/RERAdedanol 688d to

s 9§ adwotetﬁgmétﬁg?whpak@am% | Sréupaiddeddd | Yn  the
preferred |ubrjcant or rel ease agent. Melt

Tfre GRS af tﬁ@SRBHIS&PI]r& coftpos Fbh 3B-aotlizing
taee it poserhiof t hdapreesentt | neempbandst hecarlt have no

substitution on the piperidine nitrogen or else have
substitution thereon by alkyl or acyl groups. The
sterically hindered amines do not absorb in the UV
region. They scavenge free radicals formed, the

function of which the UV absorbers are in turn not

capable.

Examples of HALS compounds having stabilizing action,
which can also be used in the form of mixtures, are:

bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate,
8-acetyl-3-dodecyl-7,7,9,9-tetramethyl-1,3,8-triaza-

spiro(4,5)decane-2,5-dione, bis(2,2,6,6-tetramethyl-
4-piperidyl) succinate, poly (N-B-hydroxyethyl-
2,2,6,6—tetramethyl—4~hydroxYpiperidine succinate) or
bis (N-methyl-2,2,6,6-tetramethyl-4-piperidyl) sebacate.

The amouhts used of the free-radical scavengers/UV

stabilizers in the inventive moulding compositions are
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vol une i ndex MVR, neasured to |1SO 1133 for 230C and

3.8 kg, of the noul ding conposition is in the range
from0.1 cnB/10 min to 5.0 cnB/10 m n. The MVR her e,

0 CT/ EP2007/ 061647 - 19

Y@%f%%%@'f C and 3.8 kg, is preferabl P%%OHZO61647
0.2 cnB/10 mn, particularl-yigpreferably at [east 0.3

cnB/ 10 m n, advantageously at least 0.4 cnB/10 mn,
irfrpmtd Glllﬁrb}atwé@sli o 51 ceB/ bH ﬂz@ighn, EkpeiRLly from

1 f 23 _
R ek e R G o BT Ao 4P LB IDGPEY Prom
prefOertablby SW@IlIgéllttrb;@n 3.-G%nBY y@:imhﬁ based on = the

a%ﬁ%ﬂ&mw%%ﬁméhﬁw0m1ww
particularly preferably smaller than 1.4 cn8/10 mn,

in 10 particular smaller than 1.1 cn8/10 mn, and nost

praberiabngss B hefuldhar1@aSeCretsrin. I'n the case of
nmoul di ng conpositions with inpact nodifier, the MVR

measured to |1 SO 1133 for 230C and 3.8 kg, is
pLebetiabhy si norhempaidgertiemse. lageBts0 are tpadtlcularly

B/ t 't'
Cl{nﬁgét%a%g n%&f ‘:Hg hl%e—‘t’ea&i oq{’\?ﬁ%&ﬂ A—;\% f;?gg%sc;' r 'Sgl‘?d can
1x88ufter or2@@1@1amacly3 IFepnt Sy apesabble | adhpeieangé the
fﬁeﬂﬁdgn? 66§5$Q1€h6nteo £BeCHBALLR MR mdh1Rr.eparation

of i nventive noul di ng conp03|t|on The inventive

nmoul di ng conposition can be prepared via dry bl ending
ofukheigenpenethst \ﬁﬁin?ha@aﬁrﬁahglyheoé Offfles@int comprise
p ers rains aor prefer |lets, , They can 25
ngﬁgg%g?nglsw 5e For epsa?]e%ca‘iﬁ% ngF?ﬁnngtgﬁd Ay i9f the
thetunetédoﬁamhy;aﬁ%dmwhamdmgxfawdr|dhanmﬁ®prpaeé¢rably
OE Bge é”ﬂﬁ?tl gh? onoraybﬂsnE|$fnghQ%1d@%at Pf the

ren1xes of onent s addition o

'tﬁ@tééﬁﬁﬁ@c iﬁﬁé@s ?HF@h@éﬁ t ak@VBRace, LURT exalghe, 20,

| Pr&E8ghBTyOr B3nt W msscr@yv exigr udesgrbdihe %Hdidédat €Small

obt ai ned can then Pelletlzed Copventj ona
e n e e Frapree ohng  oror | PrOrer by babEFFRRE [y 2t

afivd xedl. DES supseqlieht] y e . gdnifred ly. adte k:q,ndmrs@[t aso 0.2%
reqU|re g%Pro essi noul di n

e S Sab o e e B v e T
'Examples of suitable materials are stearic acid,
palmitic acid, and technical mixtures composed of
stearic and palmitic acid. Other examples of suitable
materials are n-hexadecanol and n-octadecanol, and also

technical mixtures composed of n-hexadecanol and

n-octadecanol.

Stearyl alcohol is a particularly preferred lubricant

or mould-release agent.
Melt volume index MVR of the moulding composition

For the purposes of the present invention, the melt
volume index MVR, measured to ISO 1133 for 230°C and
3.8 kg, of the moulding composition is in the range
from 0.1 cm®/10 min to 5.0 cm®/10 min. - The MVR here,
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starting material for production of nouldings with a
WD 2008/ 092516 PCT/ EP2007/ 061647 - 20 velvet-matt
and preferably rough surface. The formng process to

WWOCBOtO%9Or§B%| %I ng conposition is subj er@?/E@QBOtﬁ\b@l&H

manner known per se, e.g. via processing
by way of the el ast ovi scous §®Late, e.g. via 5
kneadi ng, rolling, calendering, extrusion or injection
nmoebdurgd pried er &ce WSiang ferseA0 Givendto 3.8 kg,  is

eé%elfﬁkggly_?_ﬂg altni eg g moyl di ng,? /b B ﬁi‘ﬁt' Cubgbticularly

rusi on I Ng corrpo§| t1on can
|EF@éﬁPf@thDu$‘@eclﬁ%ﬁta 018 RENNEY REdWN aﬁé’ranst@geﬁously at

t@@a@‘:até’rﬁscrh?}’ﬂd"'@nlrr@ngﬁnf rﬁﬁ'@tﬁcﬁpﬁﬁ 022604 8@l t0.5 cm’/
tenperature) and at a noul d nperature vvh ch is

pt8f et y TheoedC t“k?a%‘éed\/\h%ﬂ LSS 3ar ERhsef 0°C and
WBosekaDUl Us cmdtd®Bse haye esaralbh yor smpbl éshethdmt er.isocm®/

rf
o4 S (ERMHLSSL ooy L PRSI PO s e OBLal e,
i hoemin; sdvhategepualiyt ISE@)'L;Letrhehﬁrnulldﬁngsl / bbt ailnedvery

e EYEMIRIG b%%%%' a1 ! ri’:‘ﬁéz@”l' 8 PhefesaRly, in
Fried ou a tenperatu 0 {rom 220C to 260C.
Mpar dii Agsar Thes bl @F ngd heus éb@a?ﬂaﬂ% Tef er &Hdy most

fﬁﬁé@éﬁaw? st 1fQld owdyg propentfes mithe raughReSSase of
value Rz to DIN 4768 is adv%llnta eously égloéeater t an

oFCRLBANTt FTRPHHT PR &4 PP a IO Fiym MVR,
pashsauéar | yegpr efrsoatntLnyroffnaﬁ 52mott@ 20adm 33@ ®xpss is
DI N 67530 9 i r | t
4%5/99%)a?}?1%ullarl 3%1 prlé?rg‘%bfg%m o, E ?&2}@9 ¥l o8 cm’
Transmitt dmcethe DRIS026 ngotplccétra a@pylppﬁlttﬁ@nﬁan@éthout

f:{rﬁ’% %rﬁ@dﬁﬁperpartmé:uh\ﬁfﬁy i@l Yebn the range for
550 t o 93% partlcular in_the range from55%

9> 35C 85514 The 8naHS{/fed Jisht BFSTEFaRiyl eifo BPR 55389Fs from

ps ef esablno inid hes rangesdiyam kit 55, particularly
preferably in the range from2 to 40, in particular
in the range from8 to 37. WD 2008/ 092516

R 2067910 64 6 4¥nvenive moulding composition

The inventive moulding composition can be prepared via
dry blending of the components, which can ﬁake the form
of poWders, grains or preferably pellets. They can
moreover also be prepared via melting and mixing in the
melt of the polymer matrix and, if appropriate, of the
impact modifier, or via melting of dry premixes of
individual components, and addition of the ceramic
beads. This can take place, for example, in single- or

twin-screw extruders. The extrudate obtained can then

"be pelletized. Conventional additives, auxiliaries

and/or fillers can be directly admixed or subsequently

admixed by the end user as required.
Processing to give mouldings

The inventive. moulding composition is a suitable

starting material for production of mouldings with a
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For the purposes of one particularly preferred
enbodi nent of the present invention, the Vicat
sof t eni ng point VSP (1 SO 306-350) of the nmoulding is 5

pref & ceast 90C, particularly pr t
Igggt qggéb very partlcularly preferably SF%(gggboa/061647

100C, bei ng advant ageously -f 2Zdm-90C to 170C, in
particular from 102C to 130C. The noul di ng noreover
preflareabing tifasamh e pae feged L yparevgl| svifageef eflad| foxging

gr%%%sastd)%ﬁi&kethef Mﬁéﬁ%%ﬁ%ﬁ%ti@swb edted
nsile stress at break to | SO™527 (5 nm m n) E

|§a§t EBKRPR13GE paft | 2ulBRDRRT t FEGWhgBeEr oFF 6% WPa Via
tgr%QeMBanglbsz déku%h@féﬂéﬁﬂd#ﬂd@bdé3é613é27e g. via
great r, t han I\/E> . n/eﬁ%rpact reS|st ance

t 61F lilﬂg/wa} ﬁaﬂeréagm rRFdopy, 0f 1njection
cmeﬁﬂdﬁngntpMéﬂdﬁ@mm@ &xpan§|pwe$endfi)giﬁéﬁ tenakteus1on

than 8 _10- | | | ||
tﬁ%ﬁ T lQPK a% egg aruld&hgs gﬁgaﬁéuggfyggbt:rned

fron1n0u|d|ng conposi tions which conprise no inpact

f !
bnfr &d%%rquo dlrﬁ{é&?sf’yf&ﬁ)séén(’fbea SN PR LHA | ¥n 2

pre erre the present 71 nyention, the
VRBBneTrs FCsi iREPOPAt a\VSF’ZfE'FE@%W%%O}nthﬁwerange from
mppbdbngtbs 2pbeteraﬁ51tatté&p&ka9Q£é paéhdcuharly mould

S TP bEa iR eab bR feule T S50 18 TDE hedo - When

nachdieg amx eoved wheter akhyldasagnéies nmaes smooth or
p@{:#&‘sﬂﬂgar lj}{'lt%r f %:( a%h%f%%esna@(aéftpgg)s' blm%.%tOf m&ﬁ?dlngs

OW ng proper el d stress
seremphtainkdat WhE@agtOLG@SMBd-”e iusqshrihess droukdt pavities

renge et 35.:34-iM32 £QreQcbFa, (dhkvditac@duliie mouldings
elasticity to | SO 527 greater than 1400 MPa, WO

Z@@%?B@?@1%rPC?Y§®2@97F06T53?Se Y2B3ttr | an i npact
resistance to 1SO 179/1eU greater than 4 kJ/n2 and

Extrusion is preferably carried out at a temperature of

from 220°C to 260°C.
‘Mouldings

The mouldings thus obtainable preferably feature the

following properties:

The roughness value R, to DIN 4768 is advantageously
greater than or equal to 0.3 pm, preferably at least
0.7 pm, particularly preferably from 2.5 pm to 20.0 um.
Gloss (R 60°) to DIN 67530 (01/1982) 1is preferably at
most  45%, particularly preferably at most  38%.
Transmittance to DIN 5036 is preferably in the range
from 40% to 93%, particularly preferably in the range
from 55% to 93%, in particular in the range from 55% to
85%. The halved-intensity angle to DIN 5036 is
preferably in the range from 1° to 55°, particularly
prefer.ably in the range from 2° to 40°, in particular

in the range from 8° to 37°.
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IV. a coefficient of linear expansion to | SO 11359
smal l er than 12*10-5/K. 5 These noul dings are usually
obt ai ned from noul ding comnpositions which conprise at

| t | modi fier. 10 Uses The i
m%ﬁfdzdr?ﬁ/dcd;ﬁﬁ] 0 ﬁ@f‘?@ﬁz‘é%womsm

articular be used as parts of
househol d devi ces, of commmiZiatdi ons devi ces; of
hobby equi pnent or of sports equi pnent, or as 15
bodywork parts or parts of bodywork parts in

a%@cnobich@ C@ﬁ%éé’&é' ORyf ShbHQUI lﬁéf@l&!lﬁifraktreferred

construction,”~ or as parts for illuninants, signs or
symbsidimandt aj PE odihet s DEeSEsnet LR¥CRbEARer s, the  Vicat

CRRRIRErS; bhousehalst dﬁg@r@tdmad engf Ofthe mculdlng is
office-d tens, furniture.?20_applicati

oration i
sﬁa\ﬁéﬁr@g’gTYs ﬁﬁdqtﬁafs?tce%ogr's partépgéaggy éﬁ?ﬁé’ erghly at
pae@gﬁﬂzy5%heeh&nyw1pimttﬁms&rUyt|pnefendb$yryata51east
S~ I N particular g noj se_barriers n o ;
m? § g%&ﬁgse%?van P OCov rs? ﬁff%%gi t%%egﬁw Sr
fparaupmmmmlﬁxqmazpagc BcanpBesCof Thepimatl@brg moreover

ﬁég%ﬁf'e‘}%bﬁk}t b 4.8 PaLt ?no@f Sgpé’féa‘?é@la %}?ef £PRb1y as

ul es or “exterior-mrror ou5|n S.
EXanyl 85 BPESibee . b@lfo\‘rah%rforldrqw mqmrrt&ﬁ%n of

the |BV%|&E1|SQ_FLe %l&tre\éﬁsi hadﬂqo:té&}entt@onsg[ 5E§1<1|ny igﬁmyh%iﬂb of
restrlct| n of the inventive concept. r

PLEXI GRAS(rORSN, S PR GLAS AR SR SHF 38 ﬁ%’é@%@% Erom
fron1ReehMP€hbH wer Bpased as pol yner matri x. The
products Ze S 1Q, 0 d

Eom Sht CEGHCol and B Werb sef sl ceran & poady han
WD 200820928%8. PCT/ EP2007/ 061647 - 23 The i ndividua

COmpONgAt skl blepdsdaAkemans1gb a793hBol ensE@W than
ext ruder. TZe constitutions of the individua

exanpl €8 BYéMdctiffrented in Table 1. 5 The vol une flow
I Tdex WR¢GeS0 diS3t 1997 Biesdar stempxiaxrsd)onandot heso 11359

densi t¥ o.let he E‘Bgllndl %918%%| t' 1cularly preferably
 smaller than 7.17107%/°K.

These mouldings are wusually obtained from moulding

compositions which comprise no impact modifier.

For the purposes of a second particularly preferred
embodiment of the present invention, the Vicat
softening point VSP (ISO 306-B50) of the moulding is
preferably at least 90°C, particularly preferably at
least 95°C and advantageously from 90°C to 170°C, in

~particular from 95°C to 110°C. The moulding moreover

preferably has one or more, particularly preferably as

many as possible, of the following properties:

I. a yield stress to 1ISO 527 for 50 mm/min of at
least 30 MPa, in particuiar in the range from
34 MPa to 50 MPa,

II. a modulus elasticity to ISO 527 greater than
1400 MPa,
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were determ ned. 10 Injection nmoulding and strip
extrusion were used to produce test specinens from
t he bl ended noul di ng conpositions. No netal abrasion

V%%@% ing processing, either igh
strip ex )rlcgésjzl%%%or in the case of injecti or{lﬁpﬁﬁgﬁ/ﬁwm

The correspondi ng test 15 spEitrens were tested by
the followi ng methods: Injection noul dings Vicat
( I6H 8GQ) : imaetmmisﬁame VicatISGoftemiely poeater than

(DN I%% ygust 1994 test standard) N R (Charpy
179/ 1 e term nati on of Charpy notched inpact
r €3i-st anceosfifSOipny: p§931iBSRT st BHBRARE}ONR Y Tha§sy 11359

179/ | e\dya1D&derdAdiati 00 gof/ Ghar py i nmpact resi stance
(1SO 179: 1993 test standard) Mdulus of elasticity:

Det erm nation of nodulus of elasticity (1SO 527-2
t @%lesest adardingkensidee Sistﬁ]eghZ dbategimddhatfiram ofmoulding

tensHeS stress fn {jeak | SO 527t st st%ndar A  pact
M- Vi el §H5tr esEEHTSS 5272 estr S Endarss C} P

rmbnﬂiirf)leamd/ or of tensile strain at yield (ISO 527
test standard; 50 mMminin) Transmttance (T): To DN
5036 WO 2008/ 092516 PCT/ EP2007/ 061647 24

HHE®&d- i ntensity angl e Measured to DIN 5036 using a

(HLA): GO T-1500 gonioneter test wunit from LMI

Coefficient of line | SO 11359 ,(from O0C to 50
R Banst BrER Ry e B S ARBs ST a0 S | CRECHOALST B peed as
parts of household devices, of communications devices,
of hobby equipment or of sports equipment, or as
bodywork parts or parts of bodywork parts in automobile
construction, shipbuilding or aircraft construction, or
as parts for illuminants, signs or symbols, retail
outlets or cosmetics counters, containers, household¥
decoration items or office-decoration items, furniture
applications, shower doors and office doors, or else as
parts, in particular sheets, in  the construction
industry, as walls, in particular as noise barriers, as
vwindow frames, bench seats, lamp covers, diffuser
sheets, or for automobile glazing. Examples of typical
exterior automobile parts are spoilers, panels, roof

modules or exterior-mirror housings.

EXAMPLES

Examples are used below for further illustration of the
invention, but with no intention of any resultant

restriction of the inventive concept.

PLEXIGLAS®A7H, PLEXIGLAS® 8N, PLEXIGLAS® zk6BR and
PLEX 8908F from Roehm GmbH were used as polymer matrix.

The products Zeeospheres W-210, W-410, G-200 and G-400

from 3M Deutschland GmbH were used as ceramic beads.
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Surface roughness: Ra, Rz and Rt roughness vari ables

.to DIN 4768. Ra values < 2 pmwere determ ned using

a cut-off of 0.8 mMmm and if Ra was greater than or

egua he cut-off was 2.5 nm ApRer, I r
5%5 %ngé@g%gg§ Rank Tayl or Hobson GhbHPwagﬁggggw?g6as47

carry out the roughness nreasurenents. d oss: d oss
nmeasurenent to DIN 67530 (01/1982): "Reflectoneter
as a neans for gloss assessnment of plane surfaces of

paj,at icrg?it\}i 1 aegm@oﬁl%tnltcésuwgf@ 'EQ.%'ﬁldte%. ngt heahestsSs a
on the ends and on"the correspondi ng nouldings are
f sbRE1ENSTaBKe 2exfhBderppr oVefenteenthieiePs a e the

PLagelt ahAYeBkhAP1BEC are ClRAklenitWdsiikl iaplike use of
ceram c beads as matting agent permts the

correspondi ng noul di ng conpositions to be used to
exheudercdtumeps Mhdbeh Handexr elmvr vel(ysloowiglkass madl7 a test
10_uni.f or.

fine-matt .surface, .and attractive rface, .
Brainete” PREr VR SEHFIEF ) R IhS dhOREALS SUpBEEeions
feend, daseahsnedre a reduction in the coefficient of
expansi on and an inprovenment in nechanical properties,

WO 2008/ 092516 PCT/ EP2007/ 061647 - 25  such as inpact

r &8 sehher, MotlhiaD | mpect SEEPst REBUSIABJUIRKS oftsed  to
PSticet yraBd sEicimdesi staske. thabl e©llended moulding
nstituytjion of nnuldingbco osi.tions PLEéIGLAS% ,

ZBRpPEr EQRT) Ny SRR 1GP TR B85208°835X60 [ TN

byrdledyihdp byiflebyindhy [Mdey ofMsdrin . ¢xtwtudiown. dr in

V%hé @ésé o@ f%%é%tion moulding. The corresponding test

specimens were tested by the following methods:

Injection mouldings

Vicat (16h/80°C) : Determination of Vicat
softening point (DIN ISO 306:
August 1994 test standard)

NIR (Charpy 179/1eU): Determination of Charpy
notched impact resistance
(IS0 179: 1993 test standard)

IR (Charpy 179/1eU): " Determination of Charpy
impact resistance (ISO 179:
1993 test standard)

Modulus of elasticity: Determination of modulus of
elasticity (ISO 527-2 test
standard)

Tensile strength: Determination of tensile
stress at break (ISO 527 test
standard; 5 mm/min), of yield
stress (ISO 527 test.
standard; 50 mm/min) and/or

- of tensile strain at yield
(ISO 527 test standard;
50 mm/min) o

Transmittance (T): To DIN 5036
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E2 95 5 E3 90 10 E4 99 1 E5 955 E6 90 10 E7 99 1

ES 95 5 E9 90 10 E10 99 1 EIl 95 5 E12 90 10 E13

99 1 E14 95 5 5 1: DSO 3 pm D95: 12 pm 2 D50: 4

p : 3: D50: 4 'm D95: 12 pR

pﬁ? gggﬁ/éézggFTable 1 (continuation): T?FF§?984%S 547

nmoul di ng conpositions Zeeospkeres(r) PLEXIGLAS(r)

PLEX 8908F W 2101 zk6BR [% by wt.] [%by w.] by

wHal vEg5 i88ehsiEY62951% El1Megguted E@8DIY $03E19s¢Bg5a

E20:89 .10 VO 2008/ 092516 PCEAER2036080642ne2hy Mot W
ri 10 mlI0O HOMAd HNOOONNM

\OmO MNr-1 ri MLn M MRBENEEPOWENTri 14 OO O N

NeOeWEkPient of linear ISO 11359 (from 0°C to 50°C)
expansion:

Scratch hardness: To Erichsen 413

Strips:

Surface roughness: Ra, Rz and Rt roughness

variables to DIN 4768. Ra
values < 2 um were determined
using a cut-off of 0.8 mm,
and if Ra was greater than or
equal to 2 um the cut-off was
2.5 mm. A Form Talysurf 50
produced by Rank Taylor
Hobson GmbH was used to carry
out the roughness
measurements.

Gloss: : Gloss measurement to DIN

| 67530 (01/1982)

“Reflectometer as a means for
gloss assessment of plane
surfaces of paint coatihgs

and plastics”

The results- of the tests on the blends and on the
corresponding mouldings are found in Table 2. The
improvements achieved via the present invention are

clearly visible:

The use of ceramic beads as matting agent permits the
gorresponding moulding compositions to be used to
extrude strips which have relatively low gloss and a
uniform fine-matt surface, and attractive surface
roughness. Improved scattering action is moreover
found, as also are a reduction in the coefficient of

expansion and an improvement in mechanical properties,



a O 0Jri OZONONM
N+ OHdIn Nx Wri ri
ri In OMPL x Wri ri d H

i fAMM Orn OO0 '-
Wéfomg%bgm O WOC 1) PL
L(L O NNOri IDd x 2z25rk ri Mri mr

10d wO_ F O d NW i O-HOd N19 ONN O x
rsudhOas  inpdct 0 resHsadde M hotthedr Hnpagty | reDigt@nce,

ol LT N BLQ 00y JMIVEMAO Mootk Bed W

_O
k1647

Table 1: Constitution of moulding compositions

PLEXIGLAS® Zeeospheres®
7H 8N w-210 | w-410° | G*-200 | G*-400
[$ by [$ by [% by [%$ by [%$ by [$ by
wt.] wt.] wt . ] wt . ] wt.] wt . ]
El 99 ' 1
E2 95 5
E3 90 10
E4 99 1
E5 95 5
E6 90 10
E7 99 1
E8 95
E9 90 10
E10 99
E11 95
E12 90 10
E13 99 1 )
El4 95 5
': Dso: 3 um, Dgs: 12 um; “: Dso: 4 um, Dgs: 24 pm, Dso:
4 um, Des: 12 pm, *: Dse: 5 um, Dgs: 24 um
Table 1 (continuation) : Constitution of moulding
compositions
Zeeospheres®
PLEXIGLAS’ PLEX 8908F w-210%
zk6BR [%$ by wt.] [% by wt.]
[% by wt.] '
E15 99 1
E16 95 5
E17 90 10
E18 99 1
|E19 95 5
E20 90 10
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Patent claims

1. Moulding composition, comprising, based in each

case on the total weight of the moulding composition,

A) from 49.5% by weight to 99.5% by weight of a
polymer matrix which is composed of a
(meth)acrylate (co)polymer or of a mixture
composed of (meth)acrylate (co)polymer,

B) from 0.5% by weight to 15.0% by weight of ceramic
beads,

characterized in that
the melt volume index MVR, measured to ISO 1133 for

230°C and 3.8 kg, of the moulding composition is from

0.1 cm®/10 min to 5.0 cm®/10 min.

2. Moulding composition according to Claim 1,

characterized in that the ceramic beads have no

covalent bonding to the polymer matrix.

3. Moulding composition according to Claim 1 or 2,
characterized in that the median diameter, measured as

Dso, value, of the ceramic beads is in the range from

1.0 ym to 15.0 um.

4. Moulding composition according to at least one of
the preceding claims, characterized in that the median

diameter, measured as Dgs value, of the ceramic beads is

in the range from 3 um to 35 um.

5. Moulding composition according to at least one of
the preceding claims, characterized in that the density

of the ceramic beads is in the range from 2.1 g/cm’ to

2.5 g/cm?.

6. Moulding composition according to at least one of
the preceding claims, characterized in that the ceramic

beads comprise, based in each case on their total

weight,
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WO 2008/ 092516 PCT/ EP2007/061647 30 Patent clains 1.
Moul di ng conposition, conprising, based in each case

op t I i ght of the noul di ng conp%?rt' [
fﬂgmggg%g%%g)?\ﬁ%a ght to 99.5% by weight 0 ;E%%gloér@%mm
matri x which is conposed of- 81 (-neth)acryl ate

(co)polymer or of a mixture conposed of

(1r57et021/) aeowl _aisﬁ oGCcdypoleingrt, th) §2.drk RBWaishviei ghtSiQe,
. 0% we o0 ] 0 , rd [

that tRECHEPE 031 e NATEE MR asoured 17| 80 T3

for 280Ctand -83%8blyywegichthe@indifl2@8ng conposition is

from Qplt‘én%l.@%mb@/ LRiYHR gBAEJomag 15 2. Moulding

conposi tion according toclaim]1 characterized in
that tHe &eranPé @Qé&@lﬁﬁﬁecﬁbfgéovalent bonding to
the polynmer matrix. 20 3. Moul di ng conposition

according.to daim1l1 or 2, characterized j.n fhat,t
o maaLag, Cosad wipn SORRRTL 8, B8 4" f0Re (88e ot
cehanpeeheddag sliainshe dlangectfewmed. Inubhad tBeOsumface

25_4. Mul din 0S¢ | c ' t 0
e R I N Ll
medi ame diemmtir , bredsuried bR DBS WwANEE BFORKE.8 m'/g to
cg(gn%gg$§ads is in the range from3 umto 35 pm 30

5. Moul'di ng conposition according to at | east one of

the preceding clains, characterized in that the

d;enzigt Itxqoupaiiége/c@ﬁ{ﬁp@@'sig;ihﬁaﬁcTﬁrdimg heor angeldasxim @néd of
C 0 2. . . [ Ny .
L5y BFRGEPARE! CLEAF ofd e e S bcali T 6! BPfsooramie

_ precedi ng cl ai s,
chandst erézedtennahady thd loer.am c

9. Moulding composition according to at least one of
the preceding claims, characterized in that the
moulding composition comprises, based on its total
weight, from 0.1% by weight to 50.0% by weight of at
least one impact modifier C), which has no covalent

bonding to the polymer matrix.

10. Moulding composition according to Claim 9,
characterized in that the impact modifier C) contains

poly (meth)acrylate units.

11. Moulding composition according to Claim 9 or 10,
characterized in that the impact modifier C) has a two-

or three-shell structure.

12. Moulding composition according to at least one of
the preceding claims, characterized in that the polymer
matrix A) comprises a (meth)acrylate (co)polymer
composed of from 96.0% by weight to 100.0% by weight of
methyl methacrylate and ffom 0.0 to 4.0% by weight. of

‘methyl acrylate, ethyl acrylate and/or butyl acrylate.
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beads conprise, based in each case on their total
wei ght WO 2008/ 092516 PCT/ EP2007/ 061647 - 31 from
55. 0% by weight to 62.0% by weight of SiQ2, from

21, 0% j to 35.0% by wei ght of Al
7W%9@B§¥6§§g%?%of Fe2O3, up to 11.0% by éé?éﬁ?5§95285%947
and 5 up to 6.0% by weight 82 K20O. 7. Moul di ng
conposi tion according to at |east one of the
pr ®cedmaglalagmeomphariadter | zecbidindatot heé dgafsdceone of
rea, neasured by _the B I.t1.0 : I h
8 PP Rt bhBas s e S ahod Frbre o5 gy 5o
ltrmatﬁiﬁ 29/ gsnébmﬁ\&ﬁld%@iis ng cYrRpOLIMeDHNCRERsiaRAg alo wethyl
L 1 t edi,R9chak B gneharagkeri zed in
t %? ?§g§cgr%higgygéﬁgeggg grg@ﬁntgpngﬁly hol | ow. 9.
Moul di ng conposition according to at |east one of the
%ﬁggdy(?glgiﬁgns,q&dwggdﬂ% zedcbrihal Ith@o ﬁm|ag.inﬂg 13,
sition conprises se nits taota wei ght
f?%@?ﬁ%b?e%F@hFh?E & .%%Oﬁﬂﬁefi @’iﬁotrdfx §9 ?%@%?ises 2
aspbIpact oofbhbsed €F, which has no coval ent  bondi ng

to the_polyoer magrix, 10, . | dicn 0§
accordfﬁ%mtggcf%i%ég,byzgeéwggag?egfgggﬁi%e%hggry%gte’
i npact £noui £0 ero G0k ohyawasghpobf( mEyipaer phdte units.
11. Moplding compesitioneagaer diengat i@l ahmy8-0610,
characterized in that"the irnpact nodifier C has a
two- 30 or three-shell structure. 12. Mul ding

Clcgmozﬁéﬁp@%@gcebﬂbagimo@t dcﬁﬂﬁtd dione ©b ath@east one of
precedi ng clal ns, -.characterized _in that {he.pol §
rﬁh?ixpﬁ%cégﬁﬁﬁisé#%ﬁ?%ethf%@ﬁﬂ%ﬁﬁ?%%% pof@ne%ﬂ%? the
capbdaty of feam @bl O26hy wetghprised00. Othdy wefghiowing
of lnﬁéggsnethacrylate and from0.0 to 4. 0% by

.0

VBT ¢ "nmethyl acrylate, ethyl acrylate and/or
it y| ackgvamel el 2008092516 "ECH) BRXDU A6 16%7) Pelgper,

13. Mo di g Sonpasi tippaaccordiggidoich | easdcoserpl  in

chloroform at 25°C (ISO 1628 - Part 6) smaller
than or equal to 55 ml/g;

e) a relatively high-molecular-weight (meth)acrylate
(co)polymer, characterized via a solution
viscbsity in chloroform at 25°C (ISO 1628 - Part
6) greater than or equal to 65 ml/g and/or

f) another (meth)acrylate (co)polymer differing from

d) and characterized via a solution viscosity in
chloroform at 25°C (ISO 1628 - Part 6) of from 50
to 55 ml/g,
where each of components d), e), and/or £f) individually
can be an individual polymer or else a mixture of

polymers.

16. Moulding composition according to at least one of
the preceding claims, characterized in that the melt
volume index MVR, measured to ISO 1133 for 230°C and
3.8 kg, of the moulding composition is in the range

from 0.1 cm®/10 min to 3.0 cm®/10 min.
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t he preceding clains, characterized in that the
pol ymer matrix A) enconpasses a copol yner conpri sed
of methyl nmethacrylate, styrene and mal ei c anhydri de.

4 conposition according to [
cWé 585§?0gg§9 I'n that the polyner natrlxsk?/g%%§97§8§1647
a copolymer conposed of frogr50 to 90% by wei ght of
nmet hyl nethacrylate, 10 from 10 to 20% by wei ght of
snyrenmoamdihgomdhﬁdsﬂﬁﬂbmyamebghhngftnnlehe or more of
a drl . ul.din s} r t
Iggé one of® %%2 p%é%% gf(i £ gﬁggag%ggf%%' VOlume
thaﬁeKhQWR15ﬂnn$QW©@ cgmﬁﬁﬁtikﬁﬁcﬁnprﬁ§@§qrﬁﬁd 3 8 kg,
foklo nt ecul,ar ig
(%%th ag gggﬁ%ﬂg é?m€%8§theﬁ;?g%te?#zegﬂglagénge From
s@;mtc@n/l)vlq SEFsitY $ 0 e/ ofthin at 250 (150 1628 -
Part 6) smaller 20 than or equal to 55 mM/g; e) a
relatlve h- nol ecul ar - wei net h) acryl ate

285 oot L ndh AR AT vhACar SoRt 1o THF sEBsiTgFe Of
|mh@hpﬁéeédﬁﬁgatlaﬁasclSﬁakaaierﬂ%ﬁd if)tlgatead ek ubhanant

equal to 65 ni/ and/or 25 f) anot her
(h%t%f ?yFa?% ?%%? ?yﬁér differing from d) and
characterized via a solution viscosity in chloroform

925%&&@%& conﬁﬁfstlt@dir{)f %E@@r@@mglo £ MhGim 18,

ere eac e) /of f)
|%W%‘E@F+§/ed3@%aﬁh§é aRtEAEY VI o%]a‘FO]b%]ryn"ecr BregFss as
apxisgec of polynmers. 16. Mul di ng conposition
according to at | east one of the preceding clains,
characterized in that the nelt 35 volune i ndex MVR
mxasurmlcﬁ)m§oca>m§asﬁmﬁo%30ﬁmwdﬁa@ kg, afetbe more of

YL (5RBRTRE b At " b s 0 O CTE Mo

. R M@ﬁ@&@hﬂets 3B mayldibdl aPHEOEdRPBEIti on

according to one or nore of Cainms 1 to 15,

characterized in that the nelt voluq?
21. Process for production of mouldings, characterized

in that a moulding composition according to one or more
of the preceding claims is subjected to a forming

process.

22. Process according to Claim 21, characterized in
that the moulding composition is extruded or injection-

moulded.

23, Moulding, capable of production by a process

according to Claim 21 or 22.

24. Moulding according to Claim 23, characterized in
that its Rz roughness wvalue to DIN 4768 is at least
0.3 pm and its gloss (R 60°) to DIN 67530 is at most

45.

25. Moulding according to Claim 23, characterized in

that its transmittance to DIN 5036 is in the range from
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35

i ndex MWR, neasured to | SO 1133 for 230C and 3.8 kg,

of the noul ding conposition is in the range from 5

0.5 cnB/10 min to 5.0 cnB/10 mn. 18. Moul ding
conpasi.tion ording to one or nore of
cwglgépgéﬁgggg?erized in that a Iubrican?E ?E958622259647
as auxiliary. 10 19. Moul ding4cenposition accordlng to
Claim 18, characterized in that stearyl alcohol is
paregsenio ag3s | #hdi dat . hdbve@@-ihbehdinyg ecogldesitd oRIN 5036
accordi to_one ¢ Qf, sthke preceding clains,
cﬁgrégtgﬂﬁzﬁan?ﬁ ?ﬁ ﬁt ?akeg ‘the formof pellets of
nmoul di ng conposition. 21. Process for production of

Eld'ﬂ?ﬁldgﬂgra%f¥8£3§h 20 N kﬁ@ﬁﬁﬁ W@y|d|QQ or 25,
| Oon accor n

conposi 0 Dne of nore grecedlng
cthansctersabfleciad Fbaé f 8Eni RgS pPBEesQr 2BOTPr oREssthe

agggggwgggtgrgbgkghgé characterized in 25 that the

nmoul di ng osition.,is extruded o

ndul ded. Vigngl\/ﬁfiﬁ&?ﬁ‘éngcé’ﬁ&ﬁte St ]{ﬁ%%‘??c %‘ré':& gF 2 least
procesgooa¢cord|ng to Claim2l1 or 22. 30 24. Nbuldlng
ccordin i zed t S
BughnBotVRi 08 4 BINT ot | skt et 03 51 ang™ ™™
its gl ofsatRLEG3Ct BODMRa67530 is at most 45. 35 25.

N?U' di ng accordi nget oo Al 1023, ¢haragbespzedridatdhathan
[

S transn1ttance to DIN 5036 1s in the range from WO
2008/ 092896MPET/ EP2007/ 061647 - 34 40%to 93% and

i4s hahyedrigalcensiéyiangheet @D NeS0889/ieUi myrdscer than
range fro g%'to 5. 26. Mulding according to C aim

23, 2429 haracterized in that it has one or
nere o4 t&meffxﬂiémungm@rdpﬁmﬁweseapaasvamatthfiﬁﬂlhé359

point L0 { PO 308: B5Q- pf -3kl east

27. Moulding d&ccording to Claim 23, 24 or 25,
characterized in that it has one or more of the

following properties

a. a Vicat softening point to ISO 306-B50 of at least
s0°c, |

b. a yield stress to ISO 527 for 50 mm/min of at
least 30 MPa, ‘

C. a modulus of elasticity to ISO 527 greater than
1400 MPa, |

d. an impact resistance to ISO 179/1eU greater than
4 kJ/m® and

e. a coefficient of 1linear expansion to ISO 11359

smaller than 12%107°/°K.

28. Use of the mouldings according to one or more of
Claims 23 to 27 as parts of household devices, of
communications devices, of hobby equipment or of sports
equipment, or as bodywork parts or parts of bodywork
parts in automobile construction, shipbuilding or
aircraft construction, or as parts for illuminants,

signs or symbols, retail outlets or cosmetics counters,



90C, b. a tensile stress at break to 1 SO 527 for 5
mimn 10 of at |least 50 MPa, c. a nodul us of

el asticity to | SO 527 greater than 3200 MPa, d. an

i npact resistance to 1SO 179/ eU greater

Q%?n%o%.doﬁ%Sﬁg a coefficient of linear %é$2§gﬁé§?4%51647
| SO 11359 snaller than 8*103%/OK. 27. Moul di ng
according to Claim?23, 24 or 25, characterized in
tdwitdindias, oneisanylel afeddwnt 2fh f oliltewisng or office-

properties a..a Vic saftenin | SO -
d#ecg?rallteja%? 155&5’b.¥u§ W St s%?%g!ég%gi?g%)' 55%9> gr§5 g%)oérs
ravidri of bf cat dobeast c30 eNRsg @5 parhsmddultfy gfonstruction
el NARAY | 27._gr 0 atd) lam
iln%acz%%&hé’si% D 87 f‘%o%?%‘gmﬁé‘%}“ eea%?e?’ét\"ﬁ%n Scé4,kJ/nQ P
ariers a coefiser esheots| | aeaforxpaheTehits PERF12359

30 smaller than 12 10-5/K. 28. Use of the noul di ngs
according to one or nore of Cains 23 to 27 as parts

of househol d devices, of conmunications devices, of
hobby equi pnment or of sports 35 equi pnent, or as
bodywork parts or parts of bodywork parts in

aut onobi | e construction, shipbuilding or aircraft
construction, or as parts for illumnants, signs or
synbols, retail outlets or cosnetics counters, WO

2008/ 092516 PCT/ EP2007/ 061647 - 35 contai ners,

househol d-decoration itens or office- decoration

itenms, furniture applications, shower doors and

of fice doors, or else as parts in the construction

i ndustry, as walls, as w ndow franes, bench seats,

| anp 5 covers, diffuser sheets, or for autonobile

gl azi ng.



