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layer itself or the layers underneath), they are heated to considerable extent in
sunlight. High heat distortion resistance is therefore a requirement with regard
to the PMMA composition so that the appropriate climatic tests of the mouldings

are passed and no softening of the moulding occurs.

In addition, the mouldings must have high stress cracking resistance and high
resistance to chemicals, since these applications often come into contact with

cleaning agents, petrol and other aggressive agents.

Furthermore, the known properties of PMMA compositions or PMMA mouldings,

such as processability and mechanical properties, must be retained.

EP 0508 173 B1 describes the use of polymer blends comprising 55 % by
weight to 98 % by weight of PMMA, 2 % by weight to 45 % by weight of a
styrene-acrylonitrile copolymer (SAN) and optionally further processing
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JP 02-272050 A2 describes a blend having good heat distortion resistance and

impact strength, comprising

a) a copolymer of 40 % by weight to 90 % by weight of MMA, 5 % by weight to
20 % by weight of maleic anhydride, 5 % by weight to 40 % by weight of
styrene and 1 % by weight to 15 % by weight of C14-alkyl acrylate,

b) a copolymer of acrylonitrile and aromatic vinyl compounds or an MMA-C1.4-
alkyl acrylate copolymer,

c) an impact modifier comprising rubber grafted with acrylonitrile and an

aromatic vinyl compound.

The difference between the refractive index of the mixture of components a)
and b) and that of component c) should be not more than 0.005. Nevertheless,
such compositions have a strong dependency of the optical properties, in

particular the transparency and/or the colour impression, on the temperature.
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dependency of the optlcal properties, in particular the transparency and/or the
colour impression, on the temperature is once again observable. Furthermore,

in parficular improved stress cracking resistance and better processability are

desirable.

Object and achievement

It was the object of the present invention to provide possibilities for improving
the stress cracking resistance of compositions and of mouldings. At the same
time, as high a heat dis’toﬁién resistance as possible and as good optical
properties as possible should be achieved. In particular, as small a temperature
dependence of the visual appearance of the compositions and of the mouldings
as possible was desired. Furthermore, mechanical properties which are as
good as possible, processability which is as good as possible and long-term

stability and weatheﬁng resistance which are as high as possible should be
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the composition having a haze according to ASTM D1003 of less than 2.0 % at
23°C and a haze according to ASTM D1003 of less than 4.0 % at 40°C and the
composition containing at least one (meth)acrylate (co)polymer a) having a
solution viscosity in chloroform at 25°C (ISO 1628 — part 6) of greater than 55
ml/g, it is possible, in a manner which was not directly foreseeable, to provide a
composition which is outstandingly suitable for the production of mouldings
having improved stress cracking resistance. The composition can be prepared
and processed in a comparatively simple manner, in particular with relatively
little energy consumption, and also permits the realisation of demanding part

geometries.

At the same time, the articles which can be produced from the composition are
distinguished by a combination of advantageous properties:
» They have very good optical properties, in particular high transparency or
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the proportions and in the composition so that a test specimen produced from
the (meth)acrylate (co)polymer or (co)polymers simultaneously has the

following properties:
[. a tensile modulus (ISO 527) of at least 2600 MPa, preferably at least 2750

MPa, particularly preferably at least 2850 MPa, in particular at least 3000
MPa,

II. a Vicat softening temperature VST (ISO 306-B50) of at least 109°C,
preferably at least 110°C, particularly preferably at least 112°C, in particular
in the range from 110°C to 125°C,

[ll. a tensile strength (ISO 179-2D, flatwise) of at least 17 kJ/m?, preferably at
least 18 kJ/m?, preferably at least 20 kJ/m?, particularly preferably at least
25 kJ/m?, in particular at least 30 kJ/m?,

IV. a melt volume flow rate MVR (ISO 1133, 230°C / 3.8 kg) of at least 1.5
cm®/10 min, preferably at least 1.65 cm®/10 min, particularly preferably at

least 2.0 cm®/10 min, in particular at least 3.0 cm®10 min.
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less than 17.

Stress cracking resistance (ESCR method)
Fracture time on wetting of the surface with isopropanol and with constant
outer fibre strain of
» 0.39%:>1800s
= 0.50%:>700s

Surface gloss
R (60°): > 48 %, preferably > 50 %

According to the invention, the composition is distinguished, inter alia, in that it
contains at least one (meth)acrylate (co)polymer a) having a solution viscosity
in chloroform at 25°C (ISO 1628 — part 6) of greater than 55 ml/g, preferably

greater than or equal to 65 ml/g, in particular in the range from 68 ml/g to 75

ml/g.
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5 % by weight to 15 % by weight, preferably 8 % by weight to 12 % by weight,

of maleic anhydride.

Corresponding copolymers can be obtained in a manner known per se by free
radical polymerisation. EP-A 264 590 describes, for example, a process for the
preparation of a moulding material from a monomer mixture comprising methyl
methacrylate, vinylaromatic, maleic anhydride and optionally a lower alkyl
acrylate, in which the polymerisation is carried out to a conversion of 50 % in
the presence or absence of a nonpolymerisable organic solvent, and in which
the polymerisation is continued from a conversion of at least 50 % in the
temperature range from 75°C to 150°C in the presence of an organic solvent to
a conversion of at least 80 % and then the low molecular weight volatile

constituents are evaporated.

JP-A 60-147 417 describes a process for the preparation of a polymethacrylate
moulding material having h‘igh heat distortion resistance, in which a monomer

mixture comprising methyl methacrylate, maleic anhydride and at least one
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Expediently, the composition furthermore contains at least one low molecular
weight (meth)acrylate (co)polymer b) having a solution viscosity in chloroform at
25°C (ISO 1628 — part 6) of less than or equal to 55 ml/g, preferably less than
or equal to 50 ml/g, in particular 45 ml/g to 55 ml/g.

This may correspond to a molecular weight My (weight average) of 95000 g/mol
(determination of M,, by means of gel permeation chromatography using
polymethyl methacrylate as a calibration standard). The determination of the
molecular weight M,, can be effected, for example, by gel permeation
chromatography or by a light scattering method (cf. H. F. Mark et al.,
Encyclopedia of Polymer Science and Engineering, 2nd. Edition, Vol. 10, page
1 et seq., J. Wiley, 1989). '
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(meth)acrylates, in particular nethyl acrylate, ethyl
acryl ate or butyl acrylate. Particularly preferred

Suitse Y aEs 39S §oF 8%RN @ ng 95 % by weight to 99.5
% fnxe@% rreth crylate and 0.5 % by wei ght

50 to b;z v%@tyt tw:—QOg‘P& by Wprgifﬂ,ewr&lﬁerybw 0 Yybywieight to 804%dby

| at Expediently, th
We'\éghﬁ%ﬁ?qg%mﬁh?%%?fﬁ%eacgm ai gg La?nl egst t o(ra]e | ow
10 Wb?%@ﬁt toWd Gy (ERIHE) referbBlyer X V@b@&leégﬁirto B e ng

a sol ut nVISCOSItyIn chl orof or m at C (1SO 1628 -
weight tof@fyrenelagds t han or equal to 55 m /g, preferably

5% By Sty o RedrBomPioblce v o a2 “af Wefon

ofrwgveqd\@hwtino@verage) of 95000 g/ nmol (determ nation of
M by means of gel perneation chromat ography using

pol ynet hyl nethacrylate as a calibration standard).

Valggﬁlggﬁéogw%igﬁtén%e rebggatloﬂqfes%h% Wtrﬂé?& MW Esbtthed,

or exa erne

intet AliafrbogERpA 264590y JR-A |6@h‘t475411'f aadiDigrAvd HOR (X . H.
F. Mark et al., Encyclopedia of Polyner Science and

Engi neering, 2nd. Edition, Vol. 10, page 1 et seq.,

The]rgmg\ﬁ%éé’ry ?&? po QQ&%%a%Bﬁap%r@ﬂbE@ﬂ&ﬂ%@%&ﬁimg 1.9

(co)pol yner i s preferabl
g of:mmbbwybpemeodecamatemdr&&ﬁg @ftt@rt-l@ttylp@myaﬁé Il eic

ydri de. ,Suit abl e exarrpl e:
s By RS 4 BOGBTRBIO0L R FElY dBig 4B 7770 56 by
mew@p@diéthéﬁol% Faridlecwigl %Ight@églﬂatdﬂ)dnd@tsfga@ffp’élﬁﬁt&; adil to a

% by weight to 20 % by wei ght, preferably 12 % by
mommhmlxnurqgo%p@@mg,\gprgqnam@e, 8835 arad Mgt yl methacrylate, 1271
g of styrene and 847 g of maleic anhydride. The resulting mixture can be
introduced into a polymerisation chamber and degassed, for example for 10
minutes. Thereafter, polymerisation can be effected in a water bath, for
example for 6 hours at 60°C and then for 30 hours at a water bath temperature
of 55°C. After about 30 hours, the polymerisation mixture reaches its maximum
temperature of about 126°C. After removal of the polymerisation chamber from
the water bath, the polymer is thermostated appropriately in the polymerisation

chamber for about a further 7 hours, for example at 117°C in the air in an oven.

The (meth)acrylate (co)polymers a) and b) are advantageously present in the
following ratios which preferably sum to at least 75 % by weight, preferably to at
least 90 % by weight, in particular to 100 % by weight, based on the total weight

of all of the (meth)acrylate (co)polymers.

(Meth)acrylate (co)polymer a): 25 % by weight to 75 % by weight, preferably 40



5 % by weight to 15 % by weight, preferably 8 % by
' % by wei ght, mal ei ¢ anhygg
WG 148508 1 _anhy g5 FiEP2008/054278

ntormati on on the preparation of suc

copolynmers can be obtained, inter alia, fromEP-A 264
A 0
?ﬁ@e@-ﬁg@?l@% é}@/&%\%ﬁt %%gﬁ%réﬁbﬁ‘oobﬂv}%égphgﬂg 55 A> by weight,

(Methdanpllate (oo)palgineg b). Z6 %g by weighttto Bt Yol by weight, preferably 40

% DY WRAMY? ROrruarachs 12 padiian 4 PLITES B 7 thngeiont
19.6 g of 2- nercaptoethanol as a nol ecul ar wei ght
regulator and 4.3 g of palmtic acid to a nononer

HEFB onprising, for exanple, 6355 g of nethyl
Coﬁ\éﬁwacry ate, 1271 g of styrene and 847 g of maleic

i SO P EETAY CRARUE S0 g Pefsesbraing
to thsanrRichatontdlins &it W@neTbﬂh@%dMympn(Sﬂu‘drdosalyhmT) B)
can be effected in a water path, for exanple for

whighuis ebtainale byrReIYREFsatinn gl Aname Mt %&Né}m%'w
! %(gl%’ﬁg?\;e;@ﬂ to Y2 ‘%%&J g:h? r%Pé}Hbly% ‘%oHy ?Nelém% 82 % by

ion mx ches max| mu

We@perlatpart&:wﬁr HoUuby Wéfﬁght tafeto yeweighl, foattleaﬁt one
ymeri sati on chanber from the water bath, the

\fiBY‘?Fﬁﬂ‘a‘i"‘s”\q‘i'QmﬁSsqnéjt ed appropriately in the
i, @% b n%ﬁtttb% %chﬁw@@htf&teféaww% by nghﬁo izst%aay

Cinthe air in an oven.

Wﬂ'@hh)laoayticallar 1Y by wgightdo 22 %rhy weight.of acrylonltrlle or

ant gge. resen he follow ng ratios which

ﬁf%{ﬁaﬁ“&i%ff#nﬁé"u&?s heeé'g?tt 75 % by wei ght, preferably

i, d)%@ wéugmb B0 b\pyweltit Diat ldast pae furthéranohom&f0 % by
ased on the total weight of all of

Par(uﬁgt%ﬁlyés@itgb@t@nxl@m@h@mn@mqr@@mf%@rg,qa aq-g1eth)r/}styrene tert-

outyR 89, 5haBo=Soh7 PriSUe iy et Peila Bkmon,

stytldnev@idibiméthyBfrémdy wei ght, in particul ar 45 % by
wei ght to 55 % by weight, (Meth)acrylate (co)polyner
25 % by weight to 75 % by weight, preferably 40 %

b) :
Fumerﬂﬁdt éAEPco%QR/ﬁHQ% r‘{f\} gL gb%cG@rWe,‘gﬂt&(We‘?gﬁwt%v@Yage Mw)

addition to
of 601@0(0 gﬂhbl)tacﬁo,ﬂ (mOag(m«»I) poefgraily of He0 600 gdinolton2@@pPaIg/mol,
accor
which werelpr;gferably prepared by the process described in British Patent 14
72 195, have proved to be very particularly useful. The molecular weight is

determined in a manner known per se, in particular by light scattering methods.

The amount of component B), based on the total weight of the moulding
material, is, according to the invention, 0.5 % by weight to 50.0 % by weight,
preferably 20.0 % by weight to 40.0 % by weight.

The amounts of components A) and B) preferably sum to at least 75 % by
weight, preferably to at least 90 % by weight, in particular to 100 % by weight,

based on the total weight of the composition.

The preparation of component B) is carried out as a rule by known



to the invention contains at | east one further

wd 3}/{@3’59(58AN copolymer) By which is obpgiebbeosns4278
pol'ynerisation of a nonomer m xture conprising 1. 70 %
by weight to 92 % by weight, preferably 75 % by wei ght

pol)tgrﬂ ﬁgat%rpegroc\é%%ég]tsuch%sﬁﬁé&é,%ﬂl&feﬂ%n‘?@l@ﬁn\wib@BH to 81
) Sy wel ght, of a

o\ at least oné vinylaromatic nononer
polgngrisaﬁorsh%uy praxieghes aire Gosortied, Vari epamplerief erabl y 18
0 ight ta 25 % wei ght,.. in particul %
Kunatsithapdpuoh Brieshogd aosokf Sl Wiad fitd Hauier Bume
V; BEYERFIINPERLH NS, CarllFarideraserids Ma@lich 1069, b4 et seq.,
\/\@Pgﬁjt_ %[o gz y‘r)r/o bg%] vveirght ofr atrapzast IGc;)ne fur%}éﬁ ¥ ot seq
anchionBritish Pateat 14d@ H#3.y suitabl e vinyl aromati ¢ nononers

are styrene, a-nethylstyrene, tert- butyl styrene,
nmonochl orostyrene and vi nyltol uene, particularly

referably ., styreng, and a-pethyl styrene. Furth :
cublanaoperdives ATTiiages SHSGE HETS wet gt (wei ght
average Mv) of 60 000 g/nol to 30? 000 g/ nol
Theeemppsitip aseording tiohegnyetiqromay @ %m@%%%#%@%
addffie, BLSUEHET Mo RGSTEUN gt Yor BKANBIS, el Stabisers, Lv
stalg'&sén’sp Ul\/a%baorbsmt ahtioxiti@ntspinepartiaulaneodlghte cbrsinsoluil)le dyes or
etermned,in a nner Kkp ticul
codraple eemeed 1 BRSSP B
invéﬁﬁpar%rhécs%%vbpéé\} ﬁﬂ@(ttgatby%eké‘édﬁﬁwbgj ng nmaterial,
I's, according to the invention, 0.5 % by weight to
50.0 % by weight, preferably 20.0 % by weight to 40.0
% by wei ght. The anmounts of conponents A) and B)

UV tabitisebs undifred cadical seatenters by wei ght, preferably
to at least 90 % by weight, in particular to 100 % by

Coh et s b s, srnkbesatycs |
benzapEeng iR UDESHe0 of A8HOB, Schresrh Ebasdssiankoxy

oo B IR BSSAEF 8 2- SHERr 0 R, il e 2
hydeesstinsectylokgbeszaphenene] 2,4-tbydioxybéhiapidnooe, 2,2'-
dih%hgﬁrtgtrggthﬁggggggp]h’en%%ief 8,r2$,4%'—?(‘3’@%?@#&%%%%%550%, 2,2'-
dihydroxy-4,4'-dimethoxybenzophenone, 2-hydroxy-4-methoxybenzophenone.
Furthermore, substituted benzotriazoles are very suitable as an added UV
stabiliser and include in particular 2-(2-hydroxy-5-methylphenyl)benzotriazole,
2-[2-hydroxy-3,5-di(alpha,alpha-dimethylbenzyl)phenyllbenzotriazole, 2-(2-
hydroxy-3,5-di-tert-butylphenyl)benzotriazole, 2-(2-hydroxy-3-5-butyl-5-
methylphenyl)-5-chlorobenzotriazole, 2-(2-hydroxy-3,5-di-tert-butylphenyl)-5-
chlorobenzotriazole, 2-(2-hydroxy-3,5-di-tert-amylphenyl)benzotriazole, 2-(2-
‘hydroxy-5-tert-butylphenyl)benzotriazole, 2-(2-hydroxy-3-sec-butyl-5-tert-
butylphenyl)benzotriazole and 2-(2-hydroxy-5-tert-octylphenyl)benzotriazole.

UV stabilisers which may furthermore be used are ethyl 2-cyano-3,3-
diphenylacrylate, 2-ethoxy-2'-ethyloxalic acid bisanilide, 2-ethoxy-5-tert-butyl-2'-

ethyloxalic acid bisanilide and substituted phenyl benzoates.



V; Polystyrol [Polystyrene], Carl-Hanser-Verlag,

08 page 124 et sq@ , and in Br pUWEPRODENE4278
14 72 195. Customary additives, auxiliaries and/or
fillers The conposition according to the invention may
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Thegprrwb&idryofplI'JVﬁablhserst ihalsd beanQ/prmss@le foo ¢his ito be riixeges of

chelgﬂglalgfdﬁp‘z_ ! rox %@E%ﬁgtag%or)( ) ?rgrznoﬁ) 'Eﬁrb? 'by weight to 1.0 %
by \gég}‘lgrééi%cl‘éﬂﬁmm’%iy % 0.5 % b)éwelght in particular

enzophenone,
frond o321 P/<oby weight-tdith2 Oh by ysighto pheedne, the totality of all

cong{iEnl oY b ARBaI ACRI P Sl & oyt e FReRten o,

added UV stabiliser and include in partl cul ar
ydr oxy-5-m et hyI phenyl ) benzotri azol

Steacqlla/ mpder rBiresdighoare, KIoWH bW e bApeLahkS (Hingerad
Am@%ﬁé&{)t{ﬁ%ﬁ@’&?ﬂ r%ﬁg )?I @%Hﬁ iane rﬁ%r?o?s an example of free radical

scaver rh)&tﬂt’ Qtabﬂ%S&S ﬁltl‘hséy gén be used for |nhxb|t|ng ageing processes in
flﬂlSj\E@@rﬁ{; en%ﬁ gsgggan{ 3} SS §8t ! h%ﬁ@,ﬂpﬁ) (Kynststoffe [Plastics], 74

v 19%1‘)' %%?éé‘éz’d B4 'Farbe + Lacier Paints + Flmshes% o™ year,

roxy- 3, b- -tert a eny ) benzotriazol'e,
91 99(1 @agebﬁ&mﬁ% )t drhetbtraquhMpmle}ldngmup gresent in the

HAL&J%F&%’%@F )l%@é)g{r:]ﬂ éréﬁ%ﬁgabmsmg effect thereof. This class of
conﬁxﬁ.%\d? 8P K% e'i_’thbﬁ Dhs%tﬂut@ﬂ%ﬂéub@ﬁtm’éd by @H@/i 8r acw\qroups

i sers whic furthernmore be used are eth
on the pjparidite Bitragigph e'ﬁ}& aterlya%u kinderast anmeszdo GOh?bSD( Blim ¢ghe

aci d san 5-tert-but th
UV iide- o B8hireb FEeAR Al or e B dain S KL St Gpbrs
are M%@B&%,  PCT/ EP2008/ 054278 The UV stabilisers
may be present as |ow nol ecul ar wei ght conpounds, as

Examples of HALS compounds which have a stabilising effect and can also be
used as mixtures are:

bis(2,2,6,6-tetramethyl-4-piperidyl) sebacate, 8-acetyl-3-dodecyl-7,7,9,9-
tetramethyl-1,3-8-triazaspiro(4,5)decane-2,5-dione, bis(2,2,6,6-tetramethyi-4-
piperidyl) succinate, poly(N-R-hydroxyethyl-2,2,6,6-tetramethyl-4-
hydroxypiperidine succinic acid ester) and bis(N-methyl-2,2,6,6-tetramethyl-4-
piperidyl) sebacate.

The free radical scavengers/UV stabilisers are used in the compositions

according to the invention in amounts of 0.01 % by weight to 1.5 % by weight,



stated above, in the polynethacrylate materials to be

WO L 8008/1 86595 However, V- abgprbi ng groups peT/EP2008/054278
matri x pol yner nol ecul es may al so be covalently

bonded after copol ynerisation with polynerisable
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am@enta)@‘r{hﬁaﬁ/e bydegightatoi Q/éé’/ocbzy weighbtbeisgd singthe totality of all
rbsZrtl va{tlves The proportion of UV stabilisers, it also

co W1 'ossi ble for this to be m xtures of cherri cally
di fferent WV stabilisers, is as a rule fromO0.01 % by
weight to 1.0 % by weight, especially fromO0.01 % by

LubBtShts bPnfdbuld%edaskeaddtits 1 N particular from0.02 %
ugﬁ vvefgﬁt to 0.2 % by %}l‘ght based on the totality of
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pre&&hhﬁﬁssumbladheam Mnbaﬁnndnyldmlgemamml thhS IO(ddtlonimcndd are

Am ne Light Stabilis % be mentioned here as an
imRoriaRt fer the "?Jf?'@téor?m g p§ ngers/ UV stabilisers.

They can be used for inhibiting ageing processes in

finishes and plastics, especially in polyolefin
Acqoreisigly; sulfricants, Sonéxamplel sesedted fronT the groagugonbtingfdee

+ Fi

saty(@gﬁad ?atgll q@@%ﬁaw&gl@ %@n{@olﬁg}fﬁ eraﬁ%&'ms H)eélg carggﬂ atoms or

of th@ts@ﬁifaiéwﬂaﬁymdrﬂj@ﬁa@hguléssomaem;o gfeféﬂéﬂ‘)ly 64%}48 C1g, carbon
onmpounds is +esponsible for the stabilisin fect

at0m$emﬁ}f be prasent Eéfﬁ;ﬂx&*ﬁﬂeéo Pvdaihere pesijonseofdia rﬁ@@re than 0.25

S48 SR 5 Py B i

maﬁfﬁam,@e(#ﬂeﬂéeéblymé&é)m n the UV range. They trap free
radi cal s fornmed, which once again the UV absorbers

are i ncapabl e of doing. Exanples of HALS conpounds

For‘é@aﬁ‘pl? A% Ac SERP Ig'aln?i;legacgdf éﬁ&ﬁno@]&%& "f‘ﬁ‘lr(ﬁhé@ oP@teaHé %?Hd

ures are: tetranet hyl - 4-pi perid
palsitiraacitl @re Suitatsle y IFo8-estangds; In-Aexade@nol, n-octadecanol and

tetr hyl -1, 3-8-tri azaspi ecane-2_5-di one
Indwtgeﬁmﬁftwfvee.qlfmmnoﬁgn%np%éf@%fzﬁ%noéaeecfmeémoré
SUIt%B(?{( N-f 3- hydr oxyet hyl -2, 2, 6, 6-t et r anet hyl -
roxypi peridi ne succinic aC|d ester) and
bi s(N-nmet hyl -2, 2, 6, 6-tetranet hyl -4- pi peridyl)

A pgﬁpc%?aar}yepreferred lubricant or mould release agent is stearyl alcohol.

Further additives, auxiliaries and/or fillers

In the context of the present invention, the addition of the components ¢4), ¢2),

cs) and/or ¢,4) has also proved very particularly useful.

The component ¢) designates triaryl phosphites of the general formula (1)



The free radical scavengers/UV stabilisers are used in

wo %(Yiﬂ 'gi ons accordingi4 o the inventipgT/EP2008/054278
anount s o? 0.01 % by weight to 1.5 % by wei ght, WO

20081148595 13 PCT/ EP2008/ 054278 especially in

unts of 0.02 %Ry weight to 1.0 % by weight, in
particular ingramynts of 0.02 % by weight to 0.5 % by
ight, based on thHe totality of all constituents.

[ noul d rel ease agents In particular,
H—+gt ease agents which can reduce or 0
canpl et el\ revent| possi bl e adhesi on of the noul ding
terial f#0 the injlection nould are inportant for the
jectiﬁh nmoul di ng {process. Accordingly, |ubricants,
exanpl e selected fromthe group consisting of the
saturated fatty acids having | ess than C20, preferably

in vafliish gailéatﬁszz p@]ﬁrblganmpgtﬁz-aglé gfich Iafe nsanhlyr, atled, prabyly 1-
I R LR S N X S e
- GEBLLL P indthyBety BT B § 2 dinyipiSpans 1 - O
dimablwmimwl,i%{d?ngmyjp?rapgl, pr&thtﬁlpmﬂyyi rphg)s}edln! -.n&étbtylp_en;tyl, 2-
mefhy e 3anetinarie. SEyBenhl fomatiniit it e
dirfeh lﬁﬁt?ﬂ'@,:?djrﬂeﬂfymﬂc@ﬂobiméthﬂéh%e&mheﬁmbutyl, 3,3-

industrfi'all m xtures of n-hexadecanol and n-oct adecanol

dimethybutyt, Het AdrimetRylprapyl, &..2 2-fpismathyprapyl, y1 -pitwikityled-

ety F etbe Totu By s TambhylerFt ZarBiigi, o

mefTHe¥, @hetﬂi;ﬂh@(ﬁ,s@ﬁieth?henyli othyipentat &-éthgipeatylt he
conmponents ci), c2), <c¢3) and/or c4) has al so _prove

propebiityheaatylcnpay!| Jeederndecyipad dedpey] eﬁ’ief%r,a)b')ﬂ@gicg?réﬂ%’é

radsBlEhtneBed 8 1 B Bi4shof I O ikt radicakDsuch as 1-
methylethyl, 1-methylpropyl, 1,1-dimethylethyl, 1-methylbutyl, 1,2-
dimethylpropyl, 1,1-dimethylpropyl, 1-ethylpropyl, 1-methylpentyl, 1,2-
dimethylbutyl, 1,3-dimethylbutyl, 1,1-dimethylbutyl, 1,1,2-trimethylpropyl, 1,2,2-
trimethylpropyl, 1-ethylbutyl, 1-ethyl-2-methylpropyl, 1-methylhexyl, 1-
ethylpentyl and 1-propylbutyl and 1,1,3,3-tetramethylbutyl, 1,1,2,2,5,5-

hexamethylhexyl,

Cs-Cg-cycloalkyl, such as cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl,
preferably cyclohexyl,

Ce-C1o-aryl and Cg-Cqo-aryl-C1-Cy-alkyl, the aryl radicals of which may be up to
trisubstituted by C4-Cy-alkyl, such as phenyl, naphthyl or 2,2-dimethylbenzyl,
and R® denotes hydrogen and C4-C;-alkyl, such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl-and tert-butyl, preferably hydrogen and
methyl.

Examples of compounds () which are particularly important with regard to the
present invention are the commercially available tris(2,4-di-tert-butylphenyl)
phosphite (Irgafos TM 168, Ciby-Geigy) and tris(nonylphenyl) phosphite,



2 0--P3R3 inwiich RL and R2 represent
1@%?1 , such as nmethyjs ethyl, propycT/EP2008/054278
Wér:ezt yl %é?d n- butyl, 1-nethylpropyl, 2-nethylpropyl,
1, 1-dimrethyl ethyl, n-pentyl, 1-nethyl butyl,
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Thacé'%tp?r?‘ﬁ@f 0 e B SR U tndl 2 TR
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- net hyl hexyl , 3- nel hyl hexyl\__4/nmet hyl hexyl

t hw hexyl, 1-ethyl pentyl / 2- thylpentyl,’l-
propyl but yl , octyl nonyl, decyl! ‘undecyl and dodecyl ,
preferably C3 Cl2-al kyl =~ radicals nched

in mhrmgur@pmeoéa the Yalues gite J|0aprqfsra@?¥ §|t9§3| ¢%Peaﬂ%s of this
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corﬂpdurtdsrmtdwan‘qocmpmercmuyetalmgllla[trl@pyI 1- et hyl pentyl,
1, 2- dinethylbutyl, 1,3-dinethyl butyl,
1, 1-di methyl butyl, 1,1,2-trimethyl propyl, 1,2, 2-
e/ bartibufdriyi n%ﬂthmhﬁé B t
Ao PATHOU QoS LA perky b arep g
the :or&seht:m\twﬁloansbig(?&g ﬁl-tetramtlzylzl glpsndyl){ sebacate
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preferably cycl ohexyl, C6-Clo-aryl and

C6-Clo-ary|-Cl¢C4-aIkyI, t he aryl radi cal s of
Thenggmpeneny addesignaiassA benzetgasglecf teg ggnrial forgu&@. (Izué

phenyl, naphthyl or 2,2-dinethyl benzyl, and R3

denot es hydrggen ang Cl- C4- al kyl, such as nethyl,

ethyl n- pr opy\,, sopropyl, n- butyl i sobutyl,
but yl, preferably hydr ogen and
®pounds (1) which are ()
ly inpgdant with regard to the

R6

in which R*, R® and R® have the meaning of R'.

Examples of compounds (Ill) which are particularly important with regard to the
present invention are 2-(2'-hydroxy-5'-methyl-phenyl)benzotriazole
(commercially available by the name Tinuvin TM P (Ciba Geigy)) or 2-(2'-
hydroxy-3'-dodecyl-5'-methyl-decyl)benzotriazole.

The cbr%ﬁbonent c4) designates a phenol of the general formula (IV)
ABy (V)
in which k denotes 1, 2 or 4 and, if k is 1, A represents -COOR’, -CONHR’,

0O
.
—P(OR ),



present invention are the commercially avail abl e
fzsﬁd%«uﬂa@bste” but yl phenyg phosphite @choﬁMsnm
16 by- Gei gy) and tris(nonyl phenyl) phosphite,

2008/ 148595 15 PCT/ EP2008/ 054278 preferably

R7Héh§ﬁr§’g ¢ 55 Sy aRBt y! phenyl) phosphite. The conponent
desi gnates "an am ne of the general formula (I1) O

if k(I$ 21ATepresntnG-COMHEHCE-CONH41) in which n
represents the values 2 to 10, preferably 2 to 8.
nmpounds of this type ar al so known by the
S|:gna der d am ne | ight stabilisers)
npoun % r(gl ally y avail able. An exanpl e
of conpounds (II) Whl ch are particularly inportant
orwth regard to the present invention is
bis(2, 2,6, 6-tetranet hyl -4-pi peridyl) sebacate
(@om*rer cially avapl abl e by the name Tinuvin TM 770 DF

ba Ce é conmponent c3) designates a
—ﬁnfbtrlﬁ%ﬁ_f;}f— he general formula (111) HO R4
()\NRS(III) 6 in which R4, R5 and R6 have the

i RBE M ol hotEXABBLRS AN CRIPOURESi Lk ) AR ARe

part| y I npor W th regard to't resent
vention are
t(2' -hydroxy-5'-nethyl - phenyl ) benzotri azol e
C&l,)y)-&vai |l abl e by the nane Tinuvin TM P (C ba
Gei gy)) or 2t42' hyd roxy-3'-dodecyl -5' - net hyl - decyl
henzotriazo | e.. The_co n 4) designates a phenol
in V\AT'C@H egm%?aw 'fftegﬁﬁif%mn?g@i@'kg (1V) in which k °
or 4 and, if is 1, Arepresents -COOR7,
Bré’p%\%ﬁ% 5 %) _P(OR-) 2

R®
HO (CH)—

R

in which R® and R® represent hydrogen, methyl or tert-butyl.

The addition of the component ¢c4) may in some cases lead to a further

improvement of the stress cracking resistance after weathering.

Examples of compounds (IV), which are particularly important with regard to the
present invention, are octadecyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate
(commercially available by the name Irganox TM 1076 (Ciba Geigy)) and



WO 2008/ 148595 16 PCT/ EP2008/ 054278 R7 denoting
wdé 20881128594 and, if k is 2q7A representi rRCT/EP2008/054278.
-CONH (CH2)n-CONH, OO0 Il Il -CGCO(CHR)p O(CH2)m
OC or OO Il 1l CGCO(CR2)p OGCin which p and m

IRGANG1008egers from1l to 10 aREANDX10F04, A
represents 0 11 -(-CGCO(CH2)~-Cq 4 in which ¢
denptes an integer from1l to 4, and represents HO /

9R in which R8 and reprasent hydrogen,

—Rr tert-butyl. The addiftion g e conponent
' +CHETHR CHHSHECH,EH. 0 |a HO + CICEVEDE D t-C
ye=6tress cphacki ng resjstance af}et weat herg ng.

appl es of compounds (1V) ich™ye particularly £~
) ant with regard to the presgnt™invention, are
octadecyl
3-(3,5-di-tert-butyl -4-hydroxyphenyl ) propi onat e

'Rférﬁﬁﬁfﬁéég'y'»y ana v 20081 146980 oK ER2008) 054278,

I R NOX 1098 | RGANOX 1010 HO CH2 CNHCH2CH2CH2 HO

HO CH,CH,COCH,CH,0CH,

IRGANOX 259

HO CHZCHgﬁOCHZCHZCHz

The components c¢1), ¢2) and c3) are preferably used as a mixture in order to
achieve a synergistic effect with regard to the improvement of the stress

cracking resistance after weathering.

The preferred amounts of the components c4) to c3) are in each case in the
range from 1 % by weight to 50 % by weight, preferably from 30 % by weight to
50 % by weight, based on the sum of the amounts of the components ¢+) to ¢3),

the individual amounts summing to 100.
The amount of the component ¢,) is preferably chosen in the range from 0 % by
weight to 25 % by weight, preferably in the range from 10 % by weight to 25 %

by weight, based on the total amount of the components c4) to c3).

The total amount of the components ¢4) to c4), based on the total weight of the



O z I RGANOX 1222 | RGANOX 245 (HocH2c2Hs2) HO CH

| RGANOX 25940 CH2CH2000HB@P/ER2008)054278
he conponents ci), c2) and c3) are preferably used as
a mxture in order to achieve a synergistic effect

corﬁbéiltuéﬁ%%@véﬁtab@@uél?‘@@S%TB?twéiéhtttBﬂ % bESRight! preiférasly
resi stance after weatherin The preferred anounts of

0.1t% dycweigbhten® S 6iby weigh8) are in each case in the
range from1l % by weight to 50 % by wei ght, preferably
from30 %by weight to 50 % by wei ght, based on the
t he conponents ci) to c3), the

OPEH@YiZ{'ﬂ%FgFoéﬁgulﬁrﬁ'gpgfﬁmmg to 100. The anmount of the

conponent c¢4) is preferably chosen in the range.fro
Acegyging tadhg Hvengonsthe, aampRsiten is ¢haspelerged in it jthas a haze
oo ¢ TR IGoREs e 20°%, Berbipipicibipat s o
particilat lezsthant 13 %, la¢ 2600 1=mdea haze apcomingito ABadED 10603 of

leSHBAMBDChEPGEZP oE8 AT A g 1 PANEAIBN P 08010 %, B
40°%. Wh@ﬁbﬂé‘%c&&dﬂ%g"/eobp(sw Bhbos%&%e@a@bx?e@eﬂmﬁve% than 6.0

Yo wel ght acity (haze
%, pmfpwly iesa tm&‘a‘d%rw(m parttcukarllmihlanncﬁwi) %he
conposition is characterized in that it has a haze
according to ASTM D1003 of less than 2.0 % preferably

Thé sééltlbﬁ@naadﬁv% duth durbi éxdraplel Repadtmasdifier, Haviah
C and a haze accor di ng to AS M D1003 of |ess than

subastamtwdly plrfﬁerr@mfatbeynalel@,@waw o the @@fraq%flwse,anmcea icampasad with
03
e 53R R, Sho o 1678 A G5 BRS AP RS

othéredse ‘am?gmﬁcéht‘t’emperaiaré teperderioessf the mphBalOadp&earance is

observable.

Transparency of the composition

Furthermore, the composition preferably has a light transmittance Tpes
according to DIN 5033/7 greater than 80 %, preferably greater than 83 %, in
particular greater than 85 %, both at 23°C and at 40°C.



The addition of additives, such as, for exanple,

WO "RFsg/148s85 i ers, having sugstantially difGHEP2008/054278
t hermal behavi our of the refractive indices conpared
with the polynmer matrix, should therefore as far as
MeROssiubiefibw rite MR cﬁﬂtnéenoatmﬁg\ma@rmlm gni fi cant
t enper at ure dependence of the optical appearance is

In tﬂ@%ﬁ&é’rﬁ' |ﬁverﬁfo%n?ri@&§rﬂ%31%n b?@feféﬁl?%%btd PRIt volum?1 flow rate

Furt hernore, the conposition preferab has a |i
MMR mwsutechac@ra‘mggo lsacb‘raﬁ aly23& Goand @c&&g,mfgr@at%rthan 1.2

omb 680l ater SRR ol it B8 5;5 bBP R (BB Bersioer ipbe
ran@@f?&ﬁa/ﬁéﬁﬁﬁ’aojfﬂlrﬁgu BRAFOSPFHR78 Melt volume flow

rate MVR of the noulding material In the present
i nvention, the conposition preferably has a nelt
volune flow rate MR neasured according to | SO 1133
Preptaraiof ofitbexzdnpgsititin greater than 1.2 cnB8 / 10 nin,
preferably of greater than 1.5 cn8 / 10 mn, in
Thesotripositian dam ttmprepamgbyfdrpMehdmg:oBthe chinpomertts, whigh
cnB / 10 min. Preparation of the tion The
may GneTePenoRs BaNUSh FAisies BUPIIORbY SREHAtg of the
conmponents, which rmay be present as powder, particles
or preferably granules The conposition can al so be
Thqz)comsmdnkmnraém begracessed-dynmetting andimixiogahe individual

coroaneedt Be Maf siHte o byhEkBa iy e Bkel i tog nfividuai
corﬁﬁé‘r‘f’é’nté % 5% AR L BuSBRRUIdIhg mElSalc amidear beestidted, for

exarrp e, I n si ngl e-screw or tw n-screw extruders.
exam@eemtslu@at@rwmutwwsmw extnmr%eTQEaaMUQﬁ&jobtamed can

I

dirdctig Wdntifed Br aggss iiater bpegd\&em)aé deqlgﬁedT he conposition
according to the invention is suitable as a starting

material for the production of noul di ngs having
i nproved resistance to chem cals and stress cracking
Processingite givermouldingshg of the conposition can be

ef fected by
The composition according to the invention is suitable as a starting material for

the production of mouldings having improved resistance to chemicals and
stress cracking resistance. The forming of the composition can be effected by
methods known per se, for example by processing via the elastoviscous state,
i.e. by kneading, rolling, calendefing, extrusion or injection moulding, extrusion
and injection moulding, in particular injection moulding, being particularly

preferred here.

The injection moulding of the composition can be effected in a manner known
' "per se at temperatures in the range of 220°C — 260°C (melt temperature) and a

mould temperature of preferably 60°C to 90°C.

The extrusion is preferably carried out at a temperature of 220°C to 260°C.



met hods known per se, for exanple by processing via
W0 h2008/948595 scous state, i2@. by kneadi n@CT/EP2008/054278
cal endering, extrusion or injection noulding,
extrusion and injection noulding, in particular
Moluldiejs on noul di ng, being particularly preferred
here. The injection noulding of the conposition can be

Th@Hcﬁﬂ&ﬁas 'o%télné‘lﬁ@ﬂﬁ"chlgrﬂ@éﬁﬁher@é dsfinglishedns l’tﬁ’étlihz%i? hate a
the range of 220C - 260C (nelt tenperature) and

hazmaa:@prﬂ@@pterﬁaSWdDwOPpafelreésémryZeSb , peeferply e than 1.5 %,

in 5 Y3HREs Bab? Vio gbet Pkl et SRy DR s of

lesé/mérdurmg% EF@eFQbN cbs@gﬁaﬁlstawa:blp@mdmlarhws mrnraeo %f@t
di stin UI shed in that thegdha e haze accord

40°A5TV® @@s ageording ta AST M DJ 093 aéﬁ@?@rlaswgedlégﬁv teﬁaﬁhan 6.0
0 0% 23C and
%, hrsTerdnle s aAgh 50 K TP BRGNP 18 0% "2 S0

preferably less than 3.5 % in particular |ess than

% at 40C. _The h ordi to ASTM D1003 at
Fur‘éaﬁtm%ee%éa%wtnq; p@?@rapg( q’%% rﬁP%P Gfy ! pesss

acJtoE&eiHﬁgg ?)4%5033/? ¥Hecrlé{n§% cﬁ%@s%tta% %, ‘gav"fi‘émalﬂ‘ﬁ{ Y fange

I ngs preterab ow a light transmttance,
of 71D8bto @ &ording to DIN 5033/7 in the range of 40 %to
93 % in particular in the range of 70% 092% The

yel | owness i ndex of the noul dings, determ nable

Thé‘?élﬂfvﬁ"lé& ihQePbNHEl®buldindd, ld&é?ﬁﬂha@@%ccéﬁbnﬁt@m‘mm 67

| ayer hlckness) shoul d preferab y be less
(Illum:ea@tr B65,10°es 3trnarlayer thicknesslshaidd pesferaply be less than 6,

t he noul di ngs according to | SO 306-B50
prefeigglgdgé% h%é‘g%uy y at least 109C, preferably at |east
112C. The nom nal elongation at break of the noul di ngs

according to |1 SO 527 should preferably be at | east
The3Vigadpofianing demapraturs ek BpdRpyldings agcorgipg iR tRIP #Y60850 is

adv%b?az% Oqjls oautg ?/étgﬁ)eatélpg%f% g%g%ra gg i)c?e; g?agIZZ/ I3200

The nominal elongation at break of the mouldings according to ISO 527 should

preferably be at least 3.0 %, particularly preferably 3.2 %.

The modulus of elasticity of the mouldings according to ISO 527 is
advantageously greater than 3200 MPa, preferably 3500 MPa.

Furthermore, particularly suitable mouldings have a normalised stress cracking
resistance factor greater than 0.80 in the stress cracking resistance test
according to the ESCR method at an outer fibre strain of 1 % after 30 minutes.

Uses

The mouldings according to the invention can be employed used in particular as
a covering, finish or film. Injection mouldings can be used as parts of

household appliances, communication devices, hobby or sports devices,



Furthernore, particularly suitable noul dings have a

WO Z008/1488b55t ress cracki ng 21 esi stance f a@QT/EP2008/054278
than 0.80 in the stress cracking resistance test
according to the ESCR nethod at an outer fibre strain

bodyfwdrk ettt @Tpad ofi budyesork pelstesn abtomotivedishipsoraicafli ng
to the invention can be | oyed used in parti.cul ar
congtrustieni fypical axamples af; hq%vvpﬁ'f B8 Oh Pﬁﬁé#ﬁ bﬁ@XW@%P%%S of
0
o188 3 5E o Rho o S5ERBcaB0L RS IR

mirfRCTHItBMHYIS/ 054278 bodywork parts or parts of bodywork
parts in autonotive, ship or aircraft construction.
Typi cal exanpl es of bodywork parts or parts of
bodywork parts of autonobiles are, for exanple,

Exajpplesrs, cl addi ngs, roof nodules or exterior nirror
housi ngs. Exanples The invention is explained in nore

Thaliztvantioné explainedxampresietail balowt by examplas, withoehiddging

intereridfy iyt 8 ReRr o By VERSN BRI or o) wer e usec

for the polyrrer matri x. The foll owi ng was used as
conponent al): a comercially avail abl e copol ymer
Ther’@"wmg mﬂ@aﬂe@ﬂs aigt AY), br)r@ﬂﬁéﬂfrq) ware used fop hie %lyrgﬁf
maﬁ styrene and 10 % by wei ght of mal eic anhydri de,
A\ ng a solution viscosity nunber according to SO
1628-6 at 25C in chloroformof 68 m/g. The fol |l owi ng

T o e A e
of 7%”‘? tlf, on%t‘ﬁ?h@iﬁ I%em%ﬁ&:ﬁlfétea%% %?GWEI ﬁéﬁ‘ét refr‘le and 10 %

scosi t rof orm a 1628 -
by waight 6] maieialaobydride, Hdving aeowanatu$amsut¢mmmcawntdlng to

scbleabansihi SRR B et 2% °

pol ymerisation initiator and 19.6 g of 2-
The following was used as component (a2): a commercially available copolymer
of 99 % by weight of methyl methacrylate and 1 % by weight of methyl acrylate,
having a solution viscosity in chloroform at 25°C (ISO 1628 — part 6) of about 72

mi/g.

Preparation of component b):

1.9 g of tert-butyl perneodecanoate and 0.85 g of tert-butyl peroxy-3,5,5-
trimethylhexanoate as a polymerisation initiator and 19.6 g of 2-
mercaptoethanol as a molecular weight regulator and 4.3 g of palmitic acid are
added to a monomer mixture comprising 6355 g of methyl methacrylate, 1271 g

of styrene and 847 g of maleic anhydride.

The resulting mixture is introduced into a polymerisation chamber and
degassed for 10 minutes. Thereafter, polymerisation is effected in a water bath
for 6 hours at 60°C and then for 30 hours at a water bath temperature of 55°C.

After about 30 hours the polymerisation mixture reaches its maximum



mer capt oet hanol as a nol ecul ar wei ght regul ator and

WaH-2008/Pfesp nitic acid are padded to a nDPYHEPZ0BB/054278
conprising 6355 g of nethyl nethacrylate, 1271 g of
styrene and 847 g of nmaleic anhydride. The resulting

tenméféwré’ of $267¢ I Aghee Mnbﬂél%f&h@?b%ﬂ@&bh@haﬂhﬁfﬁ&jm the
and assed for 10 m nutes hereafter

Waf@olb?ﬂ’iart e olyoner is teemestated in the ralyaterisatian ohgmbsr for a

el RSP R 005 oL 5 et B

pol yneri sati on m xture reaches i ts maxi mum WO
2008/ 148595 22 PCT/ EP2008/ 054278 nger atuyre o 26C
Thenresaytingeeralymer l%@%@m@maﬁﬁppwle 2/BENas

(sofgﬁiﬁﬁrw%tsn nhpr?ocﬁoé%gﬁfln%?o 6 rEBLALSEC Bh orm of 48 7

o) ymerlsa further 7 hours at
ml/g.n Taierflowatility of ére cdpelymes wasi dejecoipet yaweordisg & &B 1133 at

and virtual l urless apd.has a V.N. (solution

23%%%’6%?&*%%63%’%&3@3?%@ }39 Mo 1628-6, 25C
chloroform of 48.7 mlg. The flowability of the
copol ymer was determ ned according to | SO 1133 at

The280Bpandntsb Bis KbusvatdophiyRier of. 757 %chBwe@hiioh methy

mefiERRJRe. ek yPaEoP s8R AD dh el Syt otRef o 1o

antydBevei ght of nmaleic anhydride. The follow ng was
used as conponent c): a commercially avail abl e
copol ynmer of 99 % by wei ght of rret hyl met hacryl ate

e e U558 SlBEAH yPEEHAhsc aIAy sromer

of QQa‘Vl Al bﬁ%e@ht@bmétgﬂ%emlfcwéa@\ﬁi¢1 %BWélghﬁc}mﬂmmhyl acrylate,
Pl astics was used as, the SAN c r
ha\msa@péﬁmwsqqsaw cBloraier 1 l?%qgc@% 1r§e2%t %9%@3@?%‘ 53
qu tunbling m xer and was then conpounded on a
ei str

itz LSM 30/ 34 twi n-screw extruder. The
conpositions of the individual exanples are docunented

®T\}Fg LTQaO%L?\/ %r'om B%evl Igla%iics was used as the SAN copolymer.

A dry blend was prepared from the individual components by means of a

tumbling mixer and was then compounded on a Leistritz LSM 30/34 twin-screw

extruder.

The compositions of the individual examples are documented in Table 1.

Table 1:
Polymer matrix ®TYRIL 905UV
[% by weight] [% by weight]
Example B1 Component a1) (70) 30
Comparative example Component a1) (100)
VB1 ,
Example B2 Component a2) (35) 30
Component b) (35) '




Pol ymer matrix R YRIL 9050V [% by weight] [% by
wd«ﬁz(ﬁth/hgé?ganple Bl Conponeyg al) (70) 30pErEp20081054278

exanpl e nponent al) (100) VBl Exanpl e B2 Conponent

a2) (35) 30 Component b) (35) WD 2008/148595 23

Coﬁgg%% 4278 Cgﬁm{@ﬁlb%gg,@)xanpl ¢ Conponent D)

onent c) (50) npar ati ye exanpl e
VBZonponent b) (35) | @ompmeEnten@hent c) (35) The nelt

voliunm fl o rat A R.{+ O 14.29

Voot 11 OW—-at€ VN C eSt St n'ﬂlhlai‘d : J 1100, 1997)
Compparatlys; 5amrled. OHFPC?%‘F@PK% noul ditYg machi ne
yveBattenfel d BA 350 @@mﬂcﬁ@{ﬂc?(;g@st barls and injection

noul ded discs were produced fromall materials and

]tcelslted with regard to their properties by the

ol | owi.n t hods: cat 6h{ 8 , Loat | f
The eryaiedBi BF AV RIS ST S ¢S SRABPASDI N
detbPRined06: August 1994) Mbdulus of elasticity:

Determ nation of the nodulus of elasticity (test
standard: 1SO 527-2) Tensile strength: Determ nation

ongnghitePa AP odbn B Siekiling o80T Neao el bamand
inje¥Bbh ene1R88d dizdexweraqroddiewfrom &l Maldrals @ntlitestedarith regard
D65, 100 on 3 mm | ayer thickness, 23 C) Haze:

to theic prepaities by Afaliovdng methods:

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

Modulus of elasticity: Determination of the modulus of
elasticity (test standard: 1ISO 527-2)

Tensile strength: Determination of the elongation at
break (test standard: 1ISO 527)

Light transmittance Tpes according to DIN 5033/7, 23°C

Yellowness index: according to DIN 6167 (illuminant D65,
10° on 3 mm layer thickness, 23 °C)

Haze: according to ASTM D1003

Stress crack formation (ESCR):
Before the test, all samples were stored for at least 24 h at 23°C/50 % relative

humidity.

In the ESCR test according to Prof. Bledzki (A. Bledzki, C. Barth,
Materialpriifung [Material Testing] 40, 10 (1998)), an outer fibre strain which
was constant as a function of time was applied by means of a three-point
bending arrangement. The test specimen (dimensions 80 mm x 20 mm x d,

thickness d = 4 mm) rested flat on two supports with a spacing L of 64 mm.




Stress crack formation (ESCR): Before the test, all

a#qu stored for at ast 24 h at ZE?E{-
Wc?e a 8??}% %m dity. In the %CR test accor @2)6)08/054278
Prof. Bledzki (A Bledzki, C Barth, Mteri aI pr uf ung

’Tth @PEEJ‘I& %Pgﬁﬁ{ehfhg]seﬁ% isifdrHES) r?fl%%solué@t? of 'Ft? e1vvas

was corstant as a ction
schappaiicadly showsdhe tofeeapaint eendging arrangemﬁnhgw the ESCR test.

o PR sl R T i g T e

dowly PiRPE ) STrY& & :r@réaﬁ&kmﬂ)rﬂs aHd frd SrssIRA 0286 il 3710
PCTI EP2008/ 4278 The specific experinental setup is

mm.|l lustrated in figures 1 and 2. Fig. 1 schematically
shows the three-point bending arrangenent in the ESCR
test. Fig. 2 shows an ESCR test apparatus (the

The&hE88SHFy @bgfg’é’c@ Givein oltérsiBtastidn € diaviie heitielle of TR test
cylindrical “supports and the crossbeam have a radius

spasimeo onviire Woné@@%wrga@beﬁrm was galpstatedesrin$er /8
strain E (in the mddle of the test specinmen on the
accgﬁ’é@ ggposi te the crossbean) was cal culated as in | SO
178 according to: (1) 6sd The sag s was adjusted by
means of a knurled screw. ¢ was adjusted to a value
(1)of 1 % After approaching tghe.@dter fibre strain (To),
a hold tine of 2 min was allowdkd in order to await

the first relaxation phenonena. At T =Ti = 2 mn,
the filter paper already placed on top beforehand in

T 29 3745 ERRRb B IRBrf o STRASRDS. Touth MOLERR w08,

valuesf  &quiAfied approadhing tiendutgr fibre steainn(T4), briwld timai of 2 min

was neasure fromT tion of tine.,.lhe .
wag AllpWed Jxgeder g e JesteliBRon pheBbrlardy ATEE Tr= 2 min,
the TREF H%éﬁal?é&if&é&é@ oﬁftob BRfSFBASHE HTEY midde and having the

neasurenent was term nated on breaking of the test
dm@pemnsé:'ro ((ﬂGrmm wap) weilied aithdhe 3oedium gionrneamcdb edhe force

whlgg r:?gq@ergag Fﬂggeat e@e éﬂte? Plgr% tFaqr? \Nassprﬂ(éég&%% from T4
‘as a function of time. The filter paper was kept constantly moist with the
medium in the course of the measurement. The measurement was terminated

on breaking of the test specimen (force = 0) but after 30 min at the latest.

This process was repeated for three test specimens. For comparison, the force
curve was also recorded for a test specimen which was exposed to the same
outer fibre strain but no medium. In the case of the samples without influence
of the medium, the measured force value decreased slowly whilst the samples
which are tested on the influence of the medium showed a faster decrease in

force depending on resistance.

The time-dependent measure of the stress cracking resistance E;7™ is

obtained in this experiment from the ratio of the forces Fr™ required for
maintaining the outer fibre strain with and F+°M without influence of the medium:



curve was al so recorded for a test specinen which was
W auustfudsmsg he same outer 4gbre strain blFCﬂEF'I@@BFUBu?B
In the case of the sanples w thout influence of the
medi um the neasured force val ue decreased slowy
whi | st the sanples which are Mesped on the influence
(2)of the nedi um showed a E&?TGF—q?eigpse in force
dependi ng on resistance The & mefix ependent nmeasur e of
the stress cracking resistance E,".""" is obtained in
this experinment fromthe ratio of the forces FTMM
Herree‘EWé forled aFe aa@mahamwbé@ed B8 taIF @éluélé@rﬂ? s%tthét & thé Ty
T Mw thout infl'uence of the nedium
E""Z’068V. Iﬂé@ﬁu%s%/i@%ﬂ:ﬁ% Gl dictyrar, (cﬁ)eachEEéﬂ spetirmem With

F. TlIrM FToM Here, the forces are additionally based on
infludrster oftheueediun, The refiesgnce inteanh cese is e same measurement

or LB SHERR s Bnd R et escn

factoss eloeBas 1i chapacterieé PR odESBaesidtahcarand sRaRIN deb@asing
the test specinen wi thout the influence of the nedi um

valwes alFr€edvesiire T aarecterizeqaortresistagiear act eri ze good
ESC resi stance, and sharply decreasing values at ET""
over time T characterize poor resistance. Results of

R4S 8 o o S B S S0 e
ShOR/@TmElﬁﬂéal. 054278 Table 2: Bl VBl B2 VB2 VB3 Vicat

115.5 119 113.2 115 110.3 [C] WR 1.9 1.9 2.9 4.5 5.2
[mM/10m n] ESCR No break - > 40 No break - 0.08- 2.6-



[mn] continuous continuous 0.42 3.9 decrease

wdalesden4esh2 at 30 min 0.8fgat 30 min Wﬁ@ﬁosmsnm
3600 3702 3500 elasticity [ MPa] El ongati on at

3.4 3.1 break [%A

Toss 90 89.4 91

[94 Yell ovvness

Tabl@-# 5.49 0.08 index a Haze 1.61 0.61 0.54 [% WO
2008/ 148595 27 PCT/ EP2008/ 054278 Patent clains: 1
Corrp05| ti DB1COHt ai ni ng,Vibhsed |iBR each case| ¥B2t he | VB3
tot-atl—wnet g af—the ¢gReStHi on; A) 5664 by—weitght

Vicgh 99,5 o ﬁ)le i ght of {140 | eadt! G (et h) ai%l ate 110.3

[°C gco)polyner and B) 0.% % by wgi ght to 50. 0| % by wej ght
of at |east one copolymer obtginable by

MViBbl yneri spfion of a npddder nip@8re conprisédg |. 2%
lP,Ix)weight to 92 % by wei ght of| a vinylaronptic nononer

[”‘a aniny % by wei ght {to 30 %|by wei ght of

ESeR ylonit rNbfbr@ék oet haery®h oni tirNg Bredkk — M XfOOBS- | 2.6 —
thereof apd iii. 0 %MWy weightf to 22 % by wei ght of at
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decrease decrease
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break
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characterized in that the conposition has a haze

wa@czeugliggsds ASTM D1003 of2# ess than 2. 0 PG HERZD08/0B4278

a haze according to ASTM D1003 of less than 4.0 % at
4OC and the conposition contains at |east one

pa{ermtct@).mgr yI ate (co)polyner a) having a solution

1.

viscosity in chloroformat 25C (1SO 1628 -part 62 of
gEempesitionAPreainiAg: §ased inceagiv 64 O the &iah\fvw@ht gt the

%&bgé%t'%@har acterized in that the (neth)acryl ate
r a) has a solution viscosity in chloroform
ah) 800 %I H5QvéighBto 998 % 1) welghg beat least tvaen (methgacalate o
65 m/g. 3. Conposition according to Clalml or 2,

cha‘%’é@@ymﬁéé”ﬁn that the copol yner i s obtainable
I
) QLS B, IR VoSt i

rmnlmyrpolym&hsahon b8 a%wbyomer ghxtute)cdmp%sin_g wei ght of

el o2 % by v B Brbh el ok g el Sipmes and
thei pgecs 'V\F&gﬁ’t' 8'3@5% bfﬂéfg%@b%b%lirﬂb bhﬁfetﬁélﬁylomtrlle or

(methyacrylate (co)polynmer a) is a copol ynmer of
met hymixteresdbergofimed styrene and nal ei ¢ anhydri de. 5.

Chalh- 3 i bY el A P weldhl B Ay eRebRe Fat Shoh e,
athpActtéribed Wettii thd BoRPolitiby H@@eghbz@éc@mﬁm to ASTM D1003
net hacryl ate, WO 2008/ 148595 28 PCT/ EP2008/ 054278

10
%fﬂys&\meg#ﬂ 0t% a@336andehgre a@ﬁorﬁl@g (SYSENG) oayg,@;, less

b %
%%‘posot/i?gir&%gc?bgn [ negwm%gs'ﬁal' ﬂgéﬁq%ar Aot er| zed
l (méthwcryltate:(m?mmmet hg ha(nngtdwwamym giseogitoinpsilignoformaat
in an t of at ast 75 % i ght, based on the
t%n & ('§9 8 opark o) oﬁﬁﬁ%?rat@ﬁ?b%ﬁ W?/Qco) pol ymers. 7.
Conposition according to at |east one of Clains 1 to
3, characterized in that the (nmeth)acrylate

. (Canposiioracadrdisg o Gtaimphlohasacterized pothaitie ghetajacrylate

'JES R?r%{%g&;iﬂbgﬁ 3 Sé’gaifog;\flﬁgtﬂﬁn PR R0 1628 -

part 6) of greater than or equal to 65 ml/g.

Composition according to Claim 1 or 2, characterized in that the copolymer
B) is obtainable by polymerisation of a monomer mixture containing

i. 75 % by weight to 92 % by weight of a vinylaromatic monomer and

ii. 18 % by weight to 25 % by weight of acrylonitrile or methacrylonitrile or

mixtures thereof.

Composition according to at least one of the preceding claims,
characterized in that the (meth)acrylate (co)polymer a) is a copolymer of

methyl methacrylate, styrene and maleic anhydride.

Composition according to Claim 4, characterized in that the (meth)acrylate

(co)polymer a) is a copolymer of

50 % by weight to 90 % by weight of methyl methacrylate,



of further nonomers copol ynerisable wth nethyl

WOEOEE 148595 8. Conpositi opg according tOF%'P/E'P26081054278

10.

11.

12.

characterized in that the (neth)acrylate .(co)polymer
a) is a copolyner of 95 % by weight to 99.5 % by

W@%b yWeighEbnd °d1§’$]h/®¢gm|o% grrénsl afdd % by weight to
5 % by wei ght of net acrylate. 9. Conposition

a@%lbdl\f#fgghfdoaﬁ Vceaxwe@fﬁmrrral@nc ghygrgeact eri zed in
that it furthernore contains at |east one | ow
nol ecul ar wei ght (neth)acrylate (co)polynmer b) having

aC@ﬁipdisit@ﬁ adcﬁ)ﬁcﬁﬁﬂttd Ol&inchlop ISQE:hamo@énz%’aGn (trhm d&R8ins the
part of less than or equal to 55

o‘m@fbéaqrylate tesaRRlYMes ) & an ameunt Oéﬁéf%%’é’t 35.%@& weight,
$ C{ﬁﬁ r((_:m:t‘jt@acrwq ?1‘&" gtyréne and qug%owﬁ]e?saﬁgsg:r?/g‘eﬂ

11. Corrp03| tion according to Caim 10, characterized
L@g%@tﬁgm%c g}‘}i %acr &Ea&hpné QQ%%@{ |) c&l}ﬂsfagt@riz.ed in that
R e e

nd0 & by aightraf deethybmetagrylaiet 2t opticaallyi un:;tq 20%! i weight
9,..1 r 11, charact r i zed acr | at e
SRBRlmEnoS ARoRMRabl Wil Rt el ERbia e 1

rati os, WD 2008/ 148595 29 PCT/ EP2008/ 054278 based on

the total weight of the (neth)acrylate ﬂ.@o) pol yners:
Homposition assprsting to Ciamg tshanestgtized i) thesthe Gheiagiate

ol R oot es L EBE B OREESIs M Sl o

tiathybmetihedroiad ahd 08 66 by tweightato Sa%xby welght of fethyl
Con'p03| tion according to Caim13, characterized in
tafgylatd.earyl alcohol is present as a noul d rel ease
agent. 15. Conposition according to at |east one of
t he preceding cl ai s,

Composition according to at least Claim 7 or 8, characterized in that it

furthermore contains at least one low molecular weight (meth)acrylate
(co)polymer b) having a solution viscosity in chloroform at 25°C (ISO 1628 -
part 6) of less than or equal to 55 ml/g.

Composition according to Claim 9, characterized in that the (meth)acrylate
(co)polymer b) is a copolymer of methyl methacrylate, styrene and maleic

anhydride.

Composition according to Claim 10, characterized in that the (meth)acrylate
(co)polymer b) is a copolymer of

50 % by weight to 90 % by weight of methyl methacrylate,

10 % by weight to 20 % by weight of styrene and

5 % by weight to 15 % by weight of maleic anhydride.

Composition according to Claim 9, 10 or 11, characterized in that the

(meth)acrylate (co)polymers a) and b) are present in the following ratios,



characterized in that the conposition has a nelt

Wg;}i%g‘%%s rate MWR, nea ed accordi ngg%n,z%ﬁ%ﬁ%‘um

3.8 kg, of greater than 1.2
16. Conpositi on according to one or nore of the

p present
B eblﬁg?én I'Welg ?ﬂﬁ%q@th%%%p (%885 oly{;@gt&fdl ng to
oam)925)l% bwvmlgtﬁt thé Wcedighd cl ai ns, characterized in
05|t has a light transm ttance TD65
atgcéﬁylﬁé 'ESIW@O%’S‘?WWSP%‘&T er than 80 % both at 23C
and at 40C. 18. Conposition according to at |east one

of the preceding clains, characterized in that it has
13.aChanpesﬁbacaa¢brr¢jng<boa‘slélalsmme)Bf tife presedingastain®, 0 % at

40C. 19.. ] [ di t t f th
et e R AL o (OBHERTct Bdbhal 3 B iR “has a hase
according to ASTM D1003 of less than 6.0 % at 60C.

20. Process for the production of noul di ngs,
14. ccaarm@@sé:pnmormng taClaimc bipaherastenizedircibetisiegryl @lesho! is

0 lainms is formed. 21. Process
ggafﬁﬁggﬁ&%ﬂﬁ?%%ggaﬂgﬂ racterized in that the
conposi tion is WO 2008/ 148595 30 PCT/ EP2008/ 054278
extruded or injection noul ded. 22. Mul di ng which can

185. déorpslmatﬁi@@@ogg)rcan@fq)atal@@sta@%pﬁtwrﬁée@nau iM$, or 21,

E i e el ?“'85' Pelvoutp SR et MR

anbaswealcz\m:ooﬂmg td (S@ITNG3RAAIB 6far1cb3§ kdhah greatér tiamt 1.2

40C, ﬁ(g Moul di ng accordi ng to Claim 22, characterized

iGMthE M. has a light transnittance TD65 accor ding

to DIN 5033/7 in the range of 40 %to 93 % and a

yel | owness index according to DIN 6167 of |ess than 6.
16. zzompbsﬂtldn ragcamchrag tt ene pondraiofritEzpracegg claims,

Ch%irr% e”% gF{ttisggFesent 1P 388 O grdRligs Of the

17. Composition according to one or more of the preceding claims,
characterized in that the composition has a light transmittance Tpes
according to DIN 5033/7 greater than 80 % both at 23°C and at 40°C.

18. Composition according to at least one of the preceding claims,
characterized in that it has a haze according to ASTM D1003 of less than

3.0 % at 40°C.

19. Composition according to at least one of the preceding claims,
characterized in that it has a haze according to ASTM D1003 of less than

6.0 % at 60°C.

20. Process for the production of mouldings, characterized in that a composition

- according to one or more of the preceding claims is formed.

21. Process according to Claim 20, characterized in that the composition is



a. a Vicat softening tenperature according to |ISO

wé%@@wﬁwt least 109C, %0 a nominal elRCTEFA2008/054278
break according to | SO 527 of at least 3.0 % and/or

c. a nodulus of elasticity according to | SO 527 of

gealicid bhmgeéﬁ%ﬂ%d&@aed. 25. Moul di ng according to at
| east one of Clains 22 to 24, characterized in that

it has a normalised stress cracking resistance factor

22 SRBSA WE Qar‘cnSBe @o&%ﬁ%‘?ﬁég&s‘? %85?8!(;5!& 56 or 21,

test actor tot m nut es at
acharattrized bm masttthalnnmﬂﬁlng s éﬁazéJaec@ﬂirtgte ABTMIDMQO3 of

accor di n to one nore of Clains 22

flesp dhvani2 o Guifc €3 “ ahera Rgze ereRrEingoto /$§T@\ 3508 9§@SS than
ag god, disngeo Claim 26 as parts of househol d

appllances commruni cati on devi ces, hobby or sports
devices and as bodywork parts or parts of bodywor k

23. pl@l ufdnlwg? aggér%m)gt V&almhizo cgaraacltér?zre atnfﬁég %th]g%?'
transmittance Tpes according to DIN 5033/7 in the range of 40 % to 93 %

and a yellowness index according to DIN 6167 of less than 6.

24. Moulding according to Claim 22 or 23, characterized in that it has one or

more of the following properties |

a. a Vicat softening temperature according to 1ISO 306-B50 of at least
~109°C, |

b. anominal elongation at break according to ISO 527 of at least 3.0 %

and/or
c. amodulus of elasticity according to ISO 527 of greater than 3200 MPa.

25. Moulding according to at least one of Claims 22 to 24, characterized in that
it has a normalised stress cracking resistance factor greater than 0.80 in the
stress cracking resistance test according to the ESCR method after 30

minutes at an outer fibre strain of 1 %.

26. Use of the moulding according to one or more of Claims 22 to 25 as a semi

finished product, covering, finish or film.

27. Use according to Claim 26 as parts of household appliances,
communication devices, hobby or sports devices and as bodywork parts or

parts of bodywork parts in automotive, ship or aircraft construction.



