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conposition with increased stress cracking resistance
The present invention relates to a col oured :
conmposition having increased stress cracking
resistance and its use. Pridr art Pol ynethyl

met hacryl ate (PMVA) conpositions have | ong been used

WO 2008A 4884y 0L i ve sector, in particul ar o eagosiiiziss
covers and instrunent covers. In recent years,

mat eri al has al so increasingly been used for shaped
articles coloured so that they are opagque.
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cl addi ngs, oW gui e strips, exterior rrors and
exterior mrror bases. These PMVA conpositions are
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Cra@m#édéggtahge@nuqtsw@ég dings for the outdoor area. In
these applications, at |east the uppernost |ayer
therefore consists of PMMA. Oning to the stability to
weat heri ng and surface hardness of PMVA, said |ayer

Prigrattect s the matri ces underneath. Since the noul di ngs
are frequently provided with a dark col ouring (the
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colqmm&s ed thatthep as@bpagueg Apblitfttorsohedrdi ang PESrHIR, spbilers,
ion, th nDuI i ngs nust have high stress cracklng
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t hese applicati ons often cone into contact with
cl eani ng agents, petrol and other aggressive agents.
There RNiMANeomepositiens acmsyaliypeotessedby Biikisionnpuesittuisiors

injec%ronprnMc\JAl?Td'iTrI])gu!)éJI hﬁﬂ:sdomponent injection moulding to give mouldings for
the outdoor area. In these applications, at least the uppermost layer therefore
consists of PMMA. Owing to the stability to weathering and surface hardness of

PMMA, said layer protécts the matrices underneath.

Since the mouldings are frequently provided with a dark colouring (the PMMA
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,



WO 2008/ 148587 2 PCT/ EP2008/ 053183 such as
processability and nechani cal properties, nust be
retained. EP 0 508 173 131 descri bes the use of

pol ymer bl ends conprising 55 % by weight to 98 % by
wei ght of PMMA, 2 % by weight to 45 % by weight of a

WcPbYhAgaagy Y oni Lrile copolymer (SAN) andegnieBaghtisatss

processing auxiliadaries for the pro u |on
vari ous shaped articles. According to the
description, the PMMA contains at |east 80 % by wei ght
of nethyl methacrylate (MVA) units. In the exanples
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resi stance i s not descri bed 7446 A2 rel ates
accouling b thedESCthe@prhg nicatsofteningetemperatuye ofrenexemplary

acrylic, acj PMVA and SAN. The bl ends have
PM%@%&P&& %Ilﬁrﬁjn 1@?9 di stortion resistance val ues
(114C). However, the transmttance of the noul di ngs

s onI% 84 % JP 02- 272050 A2 describes a bl end having
Simyady, HR& 62 46081 daclpees givaribernatresistpatblesd eontarising
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weight of SAN and 0.05% by weight to 1 % by weight of a certain stabilisation
packet. Here too, PMMA contains at least 80 % by weight of MMA units. In the
examples, formation of stress cracks is observed after 680 s to 750 s.
However, this value is not comparable with the existing results according to the

ESCR test. An improvement in the heat distortion resistance is not described.

JP 03-217446 A2 relates to a blend of a copolymer of aromatic vinyl monomers
and (meth)acrylic acids, PMMA and SAN. The blends have comparatively high
heat distortion resistance values (114°C). However, the transmittance of the

mouldings is only 84 %.

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 C4.s-alkyl acrylate,



20 % by wei ght of maleic anhydride, 5 % by weight to
40 % by wei ght of styrene and 1 % by weight to 15 %
by wei ght of C _4-al kyl acrylate, W 2008/ 148587 3
PCTI EP2008/ 053183 b) a copol ynmer of acrylonitrile and
aromatic vinyl conpounds or an MVA-C _4- al kyl
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ber grafted with acrylonitrile and an aronatlc
vi nyl conpound. The difference between the refractive
i ndex of the m xture of conmponents a) and b) and that
of conponent c¢) should be not nore than 0.005.
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solution viscosity in chloroformat 25C (ISO 1628 -
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characterized by a solution viscosity in
or of orm at 25Cé801628- art 6) of 50 to 55
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a) ¥ lowbmoleljularandtght (rd}atrsamnyian@ (¢DpdRtheY) tyaraeiegiied by a
solution viscosity in chloroform at 25°C (ISO 1628 — part 6) of less than or
equal to 55 ml/g,

b) an impact modifier based on crosslinked poly(meth)acrylates,

c) a higher molecular weight (meth)acrylate (co)polymer, characterized by a
solution viscosity in chloroform at 25°C (ISO 1628 — part 6) of greater than
or equal to 65 ml/g and/or

d) a further (meth)acrylate (co)polymer differing from a), characterized by a
solution viscosity in chloroform at 25°C (ISO 1628 — part 6) of 50 to 55 ml/g,

it being possible for the components a), b), ¢) and/or d), each by itself, to be

understood as meaning individual polymers or mixtures of polymers, a), b), ¢)
and/or d) summing to 100 % by weight,

it being possible for the polymer mixture also to contain customary additives,

auxiliaries and/or fillers. On wetting of the surface with isopropanol, a test

specimen produced from the polymer mixture should have a fracture time
greater than 1800 s at constant outer fibre strain of 0.39 % and a fracture time
greater than 700 s at constant outer fibre strain of 0.50 %. However, a strong

dependency of the optical properties, in particular the transparency and/or the



it being possible for the polynmer m xture also to
contain customary additives, auxiliaries and/or
fillers. On wetting of the surface with isopropanol, a
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claim
particularly advantageous potential uses.

This and further objects which are inevitably derived from or directly arise out of
the above considerations are achieved by a coloured composition having all the
features of the present Claim 1. The subclaims relating back to this claim
describe particularly expedient developments of the composition, and the
further claims relate to particularly advantageous applications of the

composition.

By providing a coloured composition which contains, based in each case on its

total weight,

A)50.0 % by weight to 99.5 % by weight of at least one (meth)acrylate
(co)polymer and

B)0.5 % by weight to 50.0 % by weight of at least one copolymer obtainable by



descri be particularly expedi ent devel opnents of the
conposition, and the further clains relate to
particul arly advant ageous applications of the
conposition. By providing a coloured conmposition which
contai ns, based in each case on its total weight, A
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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 colour
constancy, and show comparatively little dependence of the optical
appearance on the temperature.
» They have very high heat distortion resistance.
> They exhibit outstanding mechanical properties, in particular a high
modulus of elasticity and a comparatively high Vicat softening
temperature.
» The long-term stability and weathering resistance of the mouldings is

likewise outstanding.



- They have very good optical properties, in
particul ar high col our constancy, and show
conparatively little dependence of the optica
appearance on the tenperature. - They have very high
heat distortion resistance. - They exhibit outstanding
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(mat h) acryl ate (co)pol ymer or (co)polyners
si mul taneously has the follow ng properties: 1. a

Pré;%ﬁl'ek%ﬂ'fﬁgl(mhfééﬂé_{@Sioﬁ/{gl?hér%?'t 2600 Mra,

preferably at |east 275 a, particularly preferably
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the (meth)acryl tea(co polymer or (co)po ymers simultaneously has the

followmg properties:

I. atensile 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,

Il. 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 atleast 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.

Customary additives, auxiliaries and/or fillers are expediently chosen so that the
above mentioned property profile is as far as possible not adversely affected or

is at most slightly adversely affected.



in the range from110C to 125C, IIl. a tensile

strength (1SO 179-2D, flatwi se) of at |east 17 kJ/n2,
preferably at |east 18 kJ/nR2, preferably at |east 20
kJ/n2, particularly preferably at least 25 kJ/nR, in
particular at least 30 kJ/n2, 1V. a nelt volunme flow
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preferably at |east
particularly preferably at Ieast 2 O cnB/10 mn, in
particular at least 3.0 cnB/10 m n. Customary
additives, auxiliaries and/or fillers are expediently
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Intrinsic colour Light transmttance TD65 according to
DI N 5033/7 of at least 50 % preferably at |east 55
IntripsioePlPBiness i ndex The yel | owness index, deterninabl e
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ness)D pr efera ess t
ginedsdrs¥Wy |ess than 17. Stress crack| ng resistance
(ESCR nethod) Fracture tine on wetting of the surface
wi th i sopropanol and w th constant

Yellowness index
The yellowness index, determinable according to DIN 6167 (illuminant D65,
10° on 3 mm layer thickness), should preferably be less than 20, preferably

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.



outer fibre strain of 0.39%>1800s 0.50% >700s
Surface gloss R (60): > 48 % preferably > 50 %
According to the invention, the conposition is
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| east one (neth)acrylate (co)polyner a) having a
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copol yner of nethyl nethacrylate, styrene and

| 1ehﬁ¢%bé Wr‘fﬁyad?%% Suitabl e proportions may be, for
exanpl e: 50 % by weight to 90 % by weight, preferably
70 % by weight to 80 % by weight, of nethyl

In m%haenyydaﬁr@laﬂ@ pPefoyredaiagiaht bbtheCor¥sbit ineemtiin, the
I[‘ abl } 2 % by weight to 18 % by
(met )acrylat (¥:o polymer a)is a copolymer of methyl methacrylate, styrene

and maleic anhydride.

Suitable proportions may be, for example:

50 % by weight to 90 % by weight, preferably 70 % by weight to 80 % by
weight, of methyl methacrylate,

10 % by weight to 20 % by weight, preferably 12 % by weight to 18 % by
weight, of styrene and

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



wei ght, of styrene and 5 % by weight to 15 % by

wei ght, preferably 8 % by weight to 12 % by wei ght,
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weight to 100 % by weight, particularly preferably of 90 % by weight — 99.5 %
by weight, of methyl methacrylate units polymerised by a free radical method
and optionally of 0 % by weight — 20 % by weight, preferably of 0.5 % by weight
— 10 % by weight, of further comonomers which can be polymerised by a free
radical method, e.g. C4- to Cs-alkyl (meth)acrylates, in particular methyl

acrylate, ethyl acrylate or butyl acrylate.

Particularly preferred copolymers are those comprising 95 % by weight to 99.5
% by weight of methyl methacrylate and 0.5 % by weight to 5 % by weight,
preferably 1 % by weight to 4 % by weight, of methyl acrylate.

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 (1ISO 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.



wei ght to 100 % by weight, particularly preferably of
90 % by weight - 99.5 % by weight, of nethyl
nmet hacryl ate units polynerised by a free radi cal
met hod and optionally of 0 % by weight - 20 % by
wei ght, preferably of 0.5 % by weight - 10 % by
] , further conono s which can b
Wq;?bgg}#r‘tgg&r adi cal net hodme'g g. Cl- to 04?’3;"%%%65/%%%183
(nmeth)acrylates, in particular nethyl acrylate, ethyl
acrylate or butyl acrylate. Particularly preferred
copol yners are those conprising 95 % by weight to 99.5
% by wei ght of nethyl methacrylate and 0.5 % by wei ght
to 5 %by weight, preferably 1 %by weight to 4 % by
Thlm@htorrﬁpmﬁttb}d mateaulatweighk Medineightyavetdge) of 95000 g/mol
onpositio rther rmr?e@cont ai ns at | east one | ow

(deFﬁSmé'@ﬂ%’ro PyHPeeneehyelReMmeadon CHIYBRIPHERPH) UHBYI ng
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ss than or equ er abl
molIeeshaerght My, caq el effexted) for égample, pyrgel patraeatdén nl / g
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gel permeati on chromatography using pol ynet hyi
1 emmad;r\&/ilayé%)a calibration standard). The
determ nation of the nolecular weight MNcan be
effected, for exanple, by gel perneation

Thec(ihﬁ@tﬁ?é&ﬁbt@ S Hﬁér% i ﬁlétferéﬁ é@éb@lgnfé?tolﬁﬂ%thﬂf
£ P

ncyc opedi a of Pol yner Sci ence and
metﬂﬁgrmt@rstwgeneza@u nigiciasydi@e. 10, page 1 et seq.,
J. Wley, 1989). The (neth)acrylate (co)polynmer b) is
preferably a copol yner of nethyl nethacryl ate,

Sw@blé”@n@oﬂmi\mb?ib@ fmr@)@m;dg Sui tabl e pr oporti ons may
or exa t_to 90 %D

50 %rtéf we@b\rt {0 % "/e/obwv%htg mefﬁaagrgm 7%"/@>by weight {0 8 % by
weight, of methyl methacrylate,

10 % by weight to 20 % by weight, preferably 12 % by weight to 18 % by
weight, of styrene and

5 % by weight to 15 % by weight, preferably 8 % by weight to 12 % by weight,

of maleic anhydride.

Valuable information on the preparation of such copolymers can be obtained,
inter alia, from EP-A 264 590, JP-A 60-147 417 and DE-A 44 40 219.

The (meth)acrylate (co)polymer b) can be prepared, for example, by adding 1.9
- g of tert-butyl perneodecanoate and 0.85 g of tert-butylperoxy-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 to a
monomer mixture comprising, for example, 6355 g of methyl 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



wei ght, of nethyl nethacrylate, 10 % by weight to 20 %
by weight, preferably 12 % by weight to 18 % by

wei ght, of styrene and 5 % by weight to 15 % by

wei ght, preferably 8 % by weight to 12 % by wei ght,

of mal ei ¢ anhydri de. Valuable information on the

I ' of such copoly S can be obt g '
ngzﬁg?yﬁgg%?EP-A 264 590, JII;T,{A 60- 147 417 ?&*Pl%g}g‘ﬂ?&ﬁﬂ%

40 219. The (neth)acrylate (co)polynmer b) can be
prepared, for exanple, by adding 1.9 g of tert-butyl
per neodecanoate and 0.85 g of tert-butyl peroxy-3,5, 5-

midUtb§ETREIFRNSN PcRiSafioP BhY BRIdifRAtdLM 4 Watdraidih, fBRd
19.6 g of 2- nercaptoethanol as a nol ecul ar wei ght

exaroplel fat 6rhonngl att63°( aot! theah Rrt3Cchaurs it taovater tattotemnperature

] i.Si f |.e,..6355 f hyl )
of et ahffor hait PLAdrs e SAFTRER A Aol tpabnenitp aximum
tenfsttutlre Of abdtie1 268! Aft8Ordvh N 08 tHeAPolpmerisBtib P aHERBer from

into a PO| ynerisation chanber and degassed, for o
theaxatepbattt, dhe polywsris tsyrmussaied BPPREYIateY 00 $1@BalygBrisation

j i Ih afiter ol yperisation L e effected in
cndfhgt BF apdibs Al sl R pR f80T 27 Tufie 4l ehiafen.

for 30 hours at a water bath tenperature of 55C.

After about 30 hours, the polynerisation m xture

The tmetteacrytaie fepdpatymers @nsed)are agivaniageoushigresantiethe
R SR BB, LI A Rt O et o o

leaidy MEDY MbdtNIn sardoliar td 00 abbytweighitubased or thetstal weight
or_exanple a 7Cin the air 1n an oven. The

f t 11
of glRftthe Aei)aceate d$PHONBRIS. a) and b) are
advant ageously present in the follow ng ratios which
preferably sumto at |east 75 % by weight, preferably
(Mdtb)amrylales@s)p@¥mes by 28eVgiy weight pa75i% blyaweight, boefedalily 40

wei gh b on the total., weight of all, of .

% %943!9}‘5@ gqg’%gy(v%glatow%ggﬂ%r%% % by weight ?o 5% *3/? by weight,
eth)acrylate (co)polymer b): 25 % by weight to o by weight, preferably
(Meth) late (co)pol b) % b htto75 % b igh ferably 40
% by weight to 60 % by weight, in particular 45 % by weight to 55 % by weight.

Copolymer B)

In addition to the (meth)acrylate (co)polymer, the moulding material according

to the invention contains at least one further copolymer (SAN copolymer) B)

which is obtainable by polymerisation of a monomer mixture comprising

i. 70 % by weight to 92 % by weight, preferably 75 % by weight to 82 % by
weight, in particular 78 % by weight to 81 % by weight, of at least one
vinylaromatic monomer and

ii. 8% by weight to 30 % by weight, preferably 18 % by weight to 25 % by
weight, in particular 19 % by weight to 22 % by weight, of acrylonitrile or
methacrylonitrile or mixtures thereof,

iii. 0 % by weight to 22 % by weight of at least one further monomer.



(Meth)acrylate (co)polyner a): 25 % by weight to 75 %
by weight, preferably 40 % by weight to 60 % by
wei ght, in particular 45 % by weight to 55 % by
wei.ght, (Meth)acrylate (co)polyner b): 25 % by wei ght
to 75 % by wei ght, preferably 40 % by weight to 60 %
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pol ymer In addition to the
(mat h) acryl ate (co) poI ymer, the nmoul di ng nmateri al
according to the invention contains at |east one
further copol yner (SAN copolyner) B) which is

Paﬁf&h%\rfmlt%b@/vnﬁglla&fﬁéﬁé Ad %’r% ag‘% %@?gﬁ@ra ?ﬂ%ﬁ&f\%@/rene

conpri'sing I. y wel ght y wei
tertabetytstyabhg, mﬁn%:hlyjrom;/rghe anal dayltolisgne, \wrtydrularly preferably
t articul ar ﬁvvelght to 81 % by vvelght of at
SN Hene y ¥r§ Bmatic nonomer and ii. 8 % by weight

to 30 % by weight, preferably 18 % by weight to 25 %

by weight, in particular 19 %by weight to 22 % by
Funtmrgmre Sf-\l\hmgqumew Iha\en@e matechkae waighti (weighd ayerage Mw)

of ¢ 800/ oTRal E 4000 btrhel, Prefitabuy St Y 9b8 s Fablensod §o8 Bmor,

wh:BﬁTW&B%Q@%/raﬁ@kﬁapar%@rﬁy mél ;ﬁbbyséueé@tUea iMIBHtisAIdTBAT ¢4
nononers are styrene, a-net yrene,
72 {189+ haya proyedite e, vary ﬁ@dtﬂ%ﬁ%’sﬁﬁf@n el heanoleawjan weigbhis,
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(wei ght aver age M/v) of 60 000 g/ nol to 300 000 g/ nol,

preferably of 100 g/ nmol to 200 000 g/nmol, which
The@meoupt et @?raapyerptr@p@a@ad oy thadotah welahs oaéfs%moy&sbnsu n

maérrla! iS, &%f(ﬂﬂése?ﬁ‘ﬁ %\%&Fﬁﬁgn (?3“@ b&{v%\éﬁb ?5(?2 ‘%%‘Sfywelght,

i Cu ecul

pref&abllyrﬁm@% by veeightitoet0.6 %6y viasightse, in particul ar by
light scattering nmethods. The anmount of conponent B),

based on the total weight of the noulding
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
polymerisation processes, such as mass, solution, emuision or bead
polymerisation. Such processes are described, for example, in
Kunststoffhandbuch [Plastics Handbook], editors Vieweg and Daumiller, volume
V; Polystyrol [Polystyrene], Carl-Hanser-Verlag, Munich 1969, page 124 et seq.,
and in British Patent 14 72 195.

Customary additives, auxiliaries and/or fillers

The composition according to the invention may also contain customary
additives, auxiliaries and/or fillers, such as, for example, heat stabilisers, UV

stabilisers, UV absorbers, antioxidants, provided that the properties of the



material, is, according to the invention, 0.5 % by
wei ght to 50.0 % by weight, preferably 20.0 % by

wei ght to 40.0 % by weight. The anmounts of conponents
A) and B) preferably sumto at |east 75 % by weight,
preferably to at | east 90 % by weight, in particular

wo 2068P14%s8y vei ght, based ppn the total gﬂk#ﬁoo&zﬂﬁmss

conposition. The preparation of conponent

carried out as a rule by known polynerisation
processes, such as mass, solution, enmulsion or bead
pol ymerisation. Such processes are described, for

corﬁﬁé@iﬂbﬁ actOrditg s ihet lﬁfléﬁWMﬁbt[ﬁvéﬁéé \)? éfféﬁ?t@g t!ﬂp(msse

editors Vieweg and Daum |l er, volune ystyrol
additbegsyst yrene], Carl - Hanser - Verlag, Muni ch 1969, page
124 et seq., and in British Patent 14 72 195.
Custonmary additives, auxiliaries and/or fillers The
conpgsition cordln to the invention may al so
chﬁfgggﬁ?rﬁ ?iadﬁéﬁF?Végge%m liaries and/or
fillers, such as, for exarT heat stabilisers, W
Optionaliyi rreseat UVistaljlisars@re, fonerampiaislerivativesoef ded t hat

8
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groupy earei generally prefsentinetheed-yamalldre-t mibitinn. t Tiesse include
UV stabilisers and free radical scavengers

2- htﬁ%&%ﬁ%ﬂ%@@&@ﬂmma@%@ frlinydrgxybenzephenaigl e,
2 Zmﬁgﬁr%&g e‘i’lflo?}?) 99&% 2 ﬁgkoxﬁhgcgr‘gggﬁénﬂ{phenone

2 ngahydmlxyw pF@BtﬂhhoxybehlaepBenmej/Zehyd#oxpdsmétkmxybé’hme
ncl u

phe@o&edPHQB?W%(%;%Q(%%Q%&OCtI’YZO%?I(XZOTGS a eh\?gr?/ns%ﬂable as an
add%daJV@tészf %ﬂﬁdﬁy%@?&?ﬁ?@%&@ﬂ%mxy-s methylphenyl)-
benzptliazoidqﬂdEZehydmx%&ﬁdt(alpha)qlpbm—ziuphé‘ty&]w,zyl)phenyl]benzo-
trlazole,y 9—(Q—Wdﬁox@?§,g% %gﬁﬂ)u?ylphenyl)benzotrlazole, 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-octyl-

phenyl)benzotriazole.

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

2'-ethyloxalic acid bisanilide and substituted phenyl benzoates.

The UV stabilisers may be‘present as low molecular weight compounds, as
stated above, in the polymethacrylate materials to be stabilised. However,
UV-absorbing groups in the matrix polymer molecules may also be covalently
bonded after copolymerisation with polymerisable UV-absorbing compounds,

such as, for example, acrylic, methacrylic or allyl derivatives of benzophenone



phenone. Furthernore, substituted benzotriazoles are
very suitable as an added UV stabiliser and include
in particular 2-(2-hydroxy-5-nethyl phenyl) -
benzotriazole,

2-[ 2- hydr oxy- 3, 5-di (al pha, al pha-di net hyl benzyl ) phenyl ]

chﬁpégﬂ)?g%gzyz/og% di-tert- buﬁ/l phenyl ) benZ&QTIEf&OQBIOSM%

2- (2- hydr oxy- 3-
5- but yl - 5- net hyl phenyl ) - 5-chl or obenzotri azol e,
2-(2-hydroxy-3,5-di-tert-

derB)é? %Eﬁ%ﬁ%hio@ag&g%? gliggL i azol e,

anylphenyl)- benzotri azol e,
2-(2- hydroxy 5-tert- butylphenyl)benzotrlazole
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be present” as | ow nol ecul ar wei ght conpounds, as
st at ed above, in the pol ynethacryl ate rraterl als to be

stefiedlpt inBTes IR ey binroe et B8 henaBpariels) (finderea
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sorbin onpounds, such as, for exanple,
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rinich R R PSS, £ §§§ﬁ§ RGP T GUSISE Plastios, 74
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for this to be mxtures of chemcally different U
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constituents of the polynethacrylate resin accordin
on thg RIPRYIJING BREAISA. Bi%ﬂe@aallxzhmdﬁm amnings de got WHWH in the

UV Pk NSy p e RaRid rme Whtdes&& again the UV absorbers

are incapable of doing.

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-tetramethyl-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,



Ami ne Light Stabiliser) may be nentioned here as an
exanpl e of free radical scavengers/ UV stabilisers.
They can be used for inhibiting ageing processes in
finishes and plastics, especially in polyolefin
pl astics (Kunststoffe [Plastics], 74 (1984) 10, pages
6, ., Farbe + Lack [Raints + Finish .
woygggf%/%gﬁégo, Dogvs 685 {43665y, The BEvERSbHs/053183
t et ramet hyl pi peri di ne group present in the HALS
conmpounds is responsible for the stabilising effect
thereof. This class of conpounds may be either
espBQRPaH ishiife O 0 DB B ERALRY 1 8 by Bpich e rafethar i
ameumtses$ 0di2 %oby akesgittho 05 thby waighitabgsed Dhélye tatalityfaf edl
radi cal s fornmed, which once again the UV absorbers
conghl¥eNifcapabl e of doi ng. Exanples of HALS conpounds
whi ch have a stabilising effect and can al so be used
as mxtures are: bis(2,2,6,6-tetranethyl-4-piperidyl)

LubREAGRG mBuR Fithsdadageey! -7, 7. 9. 9- Tetramethyl-

triazasp ne- 2, 5- di one,

bi.s 2,6, 6-tetranmet hyl -4- piperidyl) succipate
In pRHTAG B S B TRy R eicsseadtrls Wi FF FAL"or completely
preVBHTsKbld adhedior of U houfding inthtefiletb)the@mijection mould are
~ bis(N-nmethyl -2,2,6,6-tetramethyl -4- piperidyl)
impedaatier éhe Mirctiongaoulgingamocessvenger s/ UV stabi | i sers

are used in the conpositions according to the

invention in anmounts of 0.01 % by weight to 1.5 % by

AccBRIisHlY, [upE:2e 8ol 4aXatbld BeRClédPaROBerdlp 3onsisting of the
especially in amounts of 0,02 %by weight to 1.0 % by
satupaieghiefty iagidsdhavinalass than Geooriisferably Gied Grisprigh gigms or
0 v ' ot al.i f~ al
o 8Py B M Bt A8 15 G110 Gy caroon
atorpay iag Weapresbntas aaxitisries. 8mallchropbriass dgehtreoreftiham 0.25
I I
% b?/a\}\?eigr;ﬁtqlé?g? 09(55 9/?@9 V\%igh%’to 0.2 % by weight based on the moulding

material, are preferably present.

For example, stearic acid, palmitic acid and industrial mixtures of stearic and
palmitic acid are suitable. For example, n-hexadecanol, n-octadecanol and
industrial mixtures of n-hexadecanol and n-octadecanol are furthermore

suitable.

A particularly preferred 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 ¢1), ¢2),

cs) and/or c4) has also proved very particularly useful.

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



prevent possible adhesion of the noulding material to
the injection nould are inportant for the injection
nmoul di ng process. Accordingly, lubricants, for exanple
selected fromthe group consisting of the saturated
fatty acids having | ess than C20, preferably Cl16 to
atons or of t saturated fa

Wcﬁ%@?%@q ggz t han C20, pref g&abl y Cl6 to E’?‘I’lﬁb‘i@ﬁ@ 053183
atons, may be present as auxiliaries. Smal
proportions of not nore than 0.25 % by weight, e.g.
0.05 % by weight to 0.2 % by wei ght based on the

ulding material] are preferably present. For

exanpl e, steagic agid, palmtic acid and industrial
mixtures of gteari ( and palmtic acid are suitable.
For exa n- hexadecanol , n-octadecanol and
i mdueida xtp-es—ofp n-hexadecanol and n-oct adecanol (1)
ane furthe syitable. A particularly preferred
| yubri can noul d|rel ease agent is stearyl alcohol.
Flrt her’Raddi ti ves, |auxiliaries and/or filiers In the
context of the present invention, the addition of the
conmponents cl), c2), «¢3) and/or c4) has al so proved
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phosphltes of the %enera
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1 ,1—ﬂimeﬂwrpdeD?JZ-dlaﬁ&tbylbmnyl Oopethyldrobyid nrredxyy; | 1etrieyﬂ1ylpentyl,
2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 1,2-dimethylbutyl, 1,3-di-
methylbutyl, 2,3-dimethylbutyl, 1,1-dimethylbutyl, 2,2-dimethylbutyl, 3,3-di-
methylbutyl, 1,1,2-trimethylpropyl, 1,2,2-trimethylpropyl, 1-ethylbutyl, 2-ethyl-
butyl, 1-ethyl-2-methylpropyl, n-heptyl, 1-methylhexyl, 2-methylhexyl, 3-methyl-
hexyl, 4-methylhexyl, 5-methylhexyl, 1-ethylpentyl, 2-ethylpentyl, 1-propylbutyl,
octyl, nonyl, decyl, undecyl and dodecyl, preferably Cs;-C42-alkyl radicals
branched in 1-position (a), in particular Cs-Cr-alkyl radicals, such as 1-methyl-
ethyl, 1-methylpropyl, 1,1-dimethylethyl, 1-methylbutyl, 1,2-dimethylpropyl,
1,1-dimethylpropyl, 1-ethylpropyl, 1-methylpentyl, 1,2-dimethylbutyl, 1,3-di-
methylbutyl, 1,1-dimethylbutyl, 1,1,2-trimethylpropyl, 1,2,2-trimethylpropyl,
1-ethylbutyl, 1-ethyl-2-methylpropyl, 1-methylhexyl, 1-ethylpentyl and 1-propyl-
butyl and 1,1,3,3-tetramethylbutyl, 1,1,2,2,5,5-hexamethylhexyl,
Cs-Cs-cycloalkyl, such as cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl,

preferably cyclohexyl,

Cs-Cio-aryl and Cg-Cqp-aryl-C4-C4-alkyl, the aryl radicals of which may be up to
trisubstituted by C4-Cy4-alkyl, such as phenyl, naphthyl or 2,2-dimethylbenzyl,
and R3 denotes hydrogen and C4-Cs-alkyl, such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl and tert-butyl, preferably hydrogen and
methyl.



n-pentyl, 1-nethyl butyl, 2-nethylbutyl, 3-nethylbutyl,
1, 2-di net hyl propyl, 1, 1-di nethyl propyl,
2, 2-di met hyl propyl, 1-ethylpropyl, n-hexyl,
1- net hyl pentyl, 2-nethyl pentyl, 3-nethyl pentyl,
4- et hyl pentyl, 1,2-dinmethyl butyl, 1,3-di-
2, 3- dlnethylb tyl, 1,1- dlnet
wdj2 {930‘[/1%%” ot o & oM it byl bt PYPIEPYbos/053183
1,1, 2- trlnethylpropyl 1,2, 2- trlnethylpropyl

1-ethyl butyl, 2-ethyl- but yI , l-ethyl-2-m et hyI propyl,
n- heptyl, 1-nethyl hexyl, 2-nethyl hexyl, 3-nethyl-
I
Exégﬁ t hﬁf%gnﬁ?ﬁdt ylqu' H ?(A(/)hdc):/ﬁ é?%lcﬂ %{upplaﬁ%hpﬁtﬂ‘jgéﬁd to the
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pre1,r1- gl |Iqrrgt hyl pr opyTI ilp1- e}/ﬂi/ﬂ prg 1- nmet hyl pentyl ,
1, 2-di net hyl butyl, 1, 3-di- nethylbutyl
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preferdbly cycl |, C6-Clo-aryl and

-C, -C4-al kyl, the/ar radi cal s of which

pto trisubstitute -C4-al kyl, such as

y y
phenyl, naphthyl or 2,2-dineth Ibenu% and R3 _
in WiiGHoR sePnepaRisdhA vahtesa tachO aprejerablyg o &s G@énmumds of this

o 00 s RrPAA, e QSR ARSI ord 3PIV W paisers
compaiuimgl .and@r2osirhé A58 dvaileele. EP2008/ 053183  Exanpl es

of conpounds (I) which are particularly inportant wth
regard to the present invention are the cormerci ally

An %{QB Qlf% bl‘mo}gw% églgbvh@ rYéd?l ?Yrbhgﬁg R gfard to
the plhacmnhlrtventlon is bis(2,2, 6 6- tetramethyl -4-piperidyl) sebacate
(commercially available by the name Tinuvin TM 770 DF (Ciba Geigy)).

The component ¢3) designates a benzotriazole of the general formula (l11)

HO R*
N
— \
C[ N R’ i
N
R6

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

Examples of compounds (lll) which are particularly important with regard to the
present invention are 2-(2'-hydroxy-5'-methyl-phenyl)benzotriazole

(commerecially available by the name Tinuvin TM P (Ciba Geigy)) or



preferably tris(2,4-di-tert-butyl phenyl) phosphite.
The conponent c2) desighates an am ne of the genera
formula (Il) OOIlI Il HNOG(CHZ-CONH(Il) in
which n represents the values 2 to 10, preferably 2 to
8. Conpounds of this type are also known by the

WO B OHARREE i are commerci dPly avai Labl o. PI/ERZAI053183
of conpounds (I1) which are particularly inportant

with regard to the present invention is
bis(2, 2,6, 6-tetranet hyl -4-pi peridyl) sebacate

g fe VAl [ nuvin TM 770 DF

(4 FPRIREY SddeohliB B Byl TV 0
benzotriazol e of the general fornmula (111) HO R4 ANN
RS (111 In which R4, R5 and R6 have the neaning

Theggo Qn%%a%géggafﬂte&ﬁr%%msof the NGkl i (V)
particul ar 'A\kai nportant with regard to the present (IV)
i nvention are

in whidrek depdtesxl;-Sor dantlyif kisdn repesseotts iGOAIRY, -CONHR?,
(comrercially avail able by the nane Tinuvin TM P (G ba
Geigy)) orOWD 2008/148587 18 PCT/ EP2008/ 053183
2-(2'-h ﬂ“E(ng)(y-S'-d odecyl -5-methyl-d ecyl) b e
nzotriazo F . 2The conponent c4) designates a phenol

. of the general formula (1V) ABK (1V) in which k
R’ deneding$1CoRallyl andaind, if k is 1, A represents - COOR7,

if k is 2R Rresenting -CONH-(CH,),-CONH-,

Il Il
—C—0——(CHy;—0—(CH,)—0—C—

or

0O

I 1
C—O0—(CHy—0—C—

in which p and m denote integers from 1 to 10 and, if k is 4, A represents

f%—O“(CHz)Q—C

in which g denotes an integer from 1 to 4, and

B represents
RS
HO (CHy—
R

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



0 -P(OR7)2 R7 denoting G -C21-alkyl and, if k is 2,
A representing -CONH-(CH2), CONH-, OO Il Il

-CO(CHR)p OGO(CH2)M-OC or OO Il Il -CQCH2)p in
whi ch p and m denote integers from1l to 10 and, if k
is 4, Arepresents 0 11 - -O(CH2)g~-C -Cin which

9R in which R8 and R9 represent
met hyl or tert-butyl. WO 20081148587 19
PCT/ EP2008/ 053183 The additi on of the conponent c4)
may in sone cases lead to a further inprovenent of
Thd B8disibh 88 ﬁwéé&ﬁbbﬁ@ntr é%? hﬁa*yaiﬁcs%n?é E8sey'RAHNET fGther
Exanpl es of conpounds (I1V), which are particularly
improymesimf the strese geaakingrasigtance after weathering.

I nt f to 4, d B
W(ﬁ'_ééﬁé‘/@h?%?@” | nteger from Lgto an Wlﬁsgpgglg?:%MS

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

IRGANOX 1098 IRGANOX 1010

HO CH,CH,CNHCH,CH,CH, HO CHyCH,COCH,-C

2
IRGANOX 1222 IRGANOX 245
HO CHoP(CoHs), HO CH,CH,COCH,CH,0CH,
0
2

IRGANOX 259

HO CH,CH,COCH; CH;CH,

0

The components c¢1), ¢z) and c3) are preferably used as a mixture in order to

achieve a synergistic effect with regard to the improvement of the stress



present invention, are octadecyl

3-(3,5-di-tert-butyl -4-hydroxyphenyl ) propi onat e
(comrercially avail able by the nane |Irganox TM 1076
(Cba CGeigy)) and |1 RGANOX 1098 | RGANOX 1010 HO
CH2CH2CNHCH2CH2CH2 HO CH2CH20OCH2 C O z | RGANOX 1222

wdI g@ﬂgéagé ( HOCH C2H5) 2) zﬁawwmcﬁ%@?ﬁ?zéoslosmss

\ HO CH2CH, 000H2 CH2 Oz The conponents
C,), c2) and c3) are preferably used as a m xture in
order to achieve a synergistic effect wth regard to
the i nprovenent of the stress WO 2008/ 148587 20

cra@@ﬂ_ %@9@%’0@%&83«%@}5&%@ ng resistance after

hering. The preferred anounts of the conponents’
CI) to c3) are in each case in the range from1l % by
r.ef rabl from 30 % by.
TheBieliired Bmespis sh T ERneIS Seriog) PRl the
rangG&Mien 3 %%yﬁh@igﬁ@f@@@%‘b?v@@hﬂ Brefably \trbﬁl 3094 By Weaght to
amount s sunmin he anmount of 't he conponent

50 ¥ty V\@rqdnteb@e&mwthmmroﬁthe BRvuUsH gktherenmpongmiy c) to ca),
0% t referably in the range from
the@ @?B?'ﬁ@%éﬂ&sﬁ%%ﬂ& 13 (vaa ght , )l;ased on thegt ot al

anount of the conponents CI) to c¢3). The total anount

of the conponents ci) to c4 based on the total
Thq,@mgﬁf\t off thergemponent c4) 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 ¢4) to ¢3).

The total amount of the components c4) to c4), based on the total weight of the
composition, is advantageously 0.05 % by weight to 1 % by weight, preferably
0.1 % by weight to 0.5 % by weight.

Colouring of the composition

According to the invention, the composition is coloured. The colouring is
preferably effected by colorants which may be dyes or pigments. Dyes
preferably consist of dye molecules which substantially form a molecular
solution in the polymer matrix or are absorbed or chemically bonded in more or
less molecular form on the surface. Pigments on the other hand comprise in

particular aggregates of dye molecules or minerals which are insoluble in the

polymer matrix.

A colorant may furthermore be insoluble in the polymer matrix at one
temperature and may behave like pigment. On the other hand, at another,
generally higher, temperature, it may dissolve in the same polymer matrix as a
dye. In the present invention, however, those colorants whose solubility in the
polymer matrix in the temperature range from 23°C to 100°C varies by at most

10 %, based on the solubility at 23°C, are particularly preferred.



conposition, is advantageously 0.05 % by weight to | %

by weight, preferably 0.1 %by weight to 0.5 % by

wei ght. Col ouring of the conposition According to the

i nvention, the conposition is coloured. The col ouring

is preferably effected by col orants which may be dyes
WcP20BsANBBRF Dyes preferabiy consist of deq EBhEGs8s1ss

Ich substantially forma ol ecul ar solution 1rn the

polymer matrix or are absorbed or chemically bonded in

nore or |ess nolecular formon the surface. Pignments

on the other hand conprise in particular aggregates

of dye nolecules or mnerals which are insoluble in

the polymer matrix. A colorant may furthernore be
Heren et cdlbering ladus tpat yeast ometabsorptioringhe tvésige range 6.€. at at

O TIE S T

23°6 iPENRabID ot st AR BRIy SBIEEEXS 35 iR paftkliarldl 164)

resent invention, however, ‘those col orants whose

10 %olcabipareq with a sampfsodi/thersame nature withiet celarantat ur e
range from23C to 100C varies by at nost 10 % based
on the solubility at 23C, are particularly preferred.

HerdOh2DRde &t fheSdordodifidn I2edutibeadblaBe L2 elolitsystem. It is

col ouri ng | eads to at | east one absorption in_the
standasfizged, hapgaualiintervals, istappasalys-isdrpangdest angdisnbased pe
f 380 nmto 750 nm The absorption at 23Cis
hur%efi}gﬁg?caegﬁghat least 1 % preferably at least 5 % in
particular at |least 10 % conpared with a sanpl e of
the same nature w thout colorapnt. Here, the hue of the

Thecgipigstracsfitae beadigysterpys datinadds RUOWSF system It
i s *st i zed, 1al ik erval s, is
apé’aralmﬁlé%d penlenf 12933\{\’21&%);3% on human
per eptedongre€hé-128 ogreapack270f rédle L*a*b* systemis

defined as fol | ows;
b TVetlow - Blue (128 = blue, +127 = yellow)

The composition according to the invention is distinguished by an exceptional
colour constancy. Thus, it has a AE of less than 0.15, particularly preferably
less than???, at 50°C, AE being defined according to the relationship (1):

(1) AE = (AL *F +(Aa*p+(ab*),

in which
AL* designates the change in the colour coordinate L* compared with the

colour coordinate L* at 23°C
Aa* designates the change in the colour coordinate a* compared with the

colour coordinate a* at 23°C
Ab*  designates the change in the colour coordinate b* compared with the

colour coordinate b* at 23°C.

- At 80°C, AE is preferably less than 0.3, particularly preferably less than ??7?.



L* = lightness (0 = black, 100 = white) a* = red -
green (-128 = green, +127 = red) b* = yellow - blue
(-128 = blue, +127 = yellow) The conposition according
to the invention is distinguished by an excepti onal

col our constancy. Thus, it has a AE of |ess than 0. 15,

y preferably | t han???,
chgp%ﬁgb??zed accordi ng to%t%ﬁe rel ati onsh%ré&e?osmm
AE= AL* 2+ Aa* 2+ Ab* 2, in which AL* designates the

change in the col our coordinate L* conpared with the
col our coordinate L* at 23C Aa* designates the change

The Qd&ﬁi@n‘b@'a@ls!ftnv@@oétﬂiﬁ‘é'é FoRExdrApRAIRPaM hbditieR, hQGi'n?l”

coordi nate a* at Ab* desi ghat es' the changé in the
sub@mmlaﬂydaffﬁrdnh&'eemaf bermsmmremf thetréfractive indiceaicompared with

r di 3C. Al
tho R St Pl s oy s it By’ Bl SARE AR =
sngr%ﬁ@&ﬁt%ﬁr’é%?at&?e BEPERdE 8 ARE bpdcalTlapberiahdd Rotervable.

ditives, such as, for exanple, inpact nodifiers,
haV| ng subst ant i aI ly different thermal behaviour of
the refractive indices conpared with the pol yner
Meltatalume ficnvuiate AR @f the npoukiibyenster@boi ded si nce
otherwise a significant tenperature dependence of the

In te@presdnt apRedibaNthe canpbsite phiferablVebs avnélt nelufrieoﬂow rate
rate MVR of the noulding material In the prese

MVRreaskied, agaeeding o b3t 1o #r23Q Cadng 315hkd. a?fr%%ter than 1.2

o ATy PSR S0 i g
range éfoet 4 ymdf 1Qmeiatterd.0 bart /H05mén8 / 10 i n,
particular in the range froml1l.7 cn8 / 10 mn to 4.0

cn3 / 10 mn.

Preparation of the composition

The composition can be prepared by dry blending of the components, which

may be present as powder, particles or preferably granules.

The composition can also be processed by melting and mixing the individual
components in the molten state or by melting dry premixes of the individual
components to give a ready-to-use moulding material. This can be effected, for
example, in single-screw or twin-screw extruders. The extrudate obtained can
then be granulated. Customary additives, auxiliaries and/or fillers can be

directly admixed or added later by end users as required.

Processing to give mouldings

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, calendering, extrusion or injection moulding, extrusion



Preparation of the conposition The conposition can be
prepared by dry bl endi ng of the conponents, which nay
be present as powder, particles or preferably
granul es. The conposition can al so be processed by
nelting and m xi ng the individual conponents in the
WQT20b8ABERYE Or by MEILIng xyy prem xes opd1IEP2008/053183
IVI conponents to give a ready-to-use noul ding
naterlal. ThIS can be effected, for exanple, in
si ngl e-screw or twi n-screw extruders. The extrudate
obt ai ned can then be granul ated. Customary additives,
ancﬂm&tio@rmsﬁldﬁrgﬂn@baﬁlchla&nﬁ;eéﬁéh Bouldlhg sséihy pasiBuLxas, or
added | ater by end users as required. Proceéessing to
prefgried herd. di ngs The conposition according to the
invention is suitable as a starting nmaterial for the
production of noul di ngs having i nproved resi stance to

The rggationl rhoakithg 6t thessonspEkitid i 8art béleﬂe@t&:ﬁm a Afanhef Rhé@n
of the conposition can be effected met hods known

perseratdempesatussaitpthe repgp0he8ase ngzan 5 trpeit temperature) and a
mogldaeh \Qrgtﬁ?é'%f te?éreaboyé ECt&éO*t??ad' ng, rolling,
usion or 1nje

cal en g, cti on noul di ng,

extr u3| on V\D 2008/ 148587 23 PCT/ EP2008/ 053183 and

i nj ection noul di ng particul ar injection noul di n%
Th%@%‘tﬁ‘gs’%'&ﬁ Pr&ﬁréllbhﬁ/carﬂ?@f%‘ﬂ Aba termperatye.of ?ﬁqs@t foo#00”

noul di ng of the conposition can be effected in a

manner known per se at tenperatures in the range of

Moﬁﬁ:ﬁ-ﬁ - 260C (nelt tenperature) and a nould
@Pature of preferably 60C to 90C. The extrusion is

Thepulignibtatias b i atHaeh gl BeuaRiiaRea i fia ey have a

f
«E PRRRSLS 5 S b A ko 108 S0 Mt o
lesOthah, 0.31 p&diCulany preiEalnlly less than 0.2, at 80°C.

The Vicat softening temperature of the mouldings according to ISO 306-B50 is
advantageously at least 109°C, preferably at least 112°C.

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

preferably be at least 3.0 %, parti_cularly 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 after 30 minutes at an outer fibre strain of 1 %.



| ess than 0.3, particularly preferably I ess than 0.2,

at 80C. The Vicat softening tenperature of the

nmoul di ngs according to | SO 306-B50 is advantageously

at | east 109C, preferably at l|east 112C. The nomi nal

_ el ongation at break of the noul dings according to | SO

I preferably be |l east 3.0 % oGl

Wépr%épgrr]'%ﬁg/?& 2 % The nodul 4s of elastici J&'ﬁ%@gyd%“
nmoul di ngs according to | SO 527 is advantageously
greater than 3200 MPa, preferably 3500 MPa.
Furthernore, particularly suitable noul dings have a

Us@ﬁr mal i sed stress cracking resistance factor greater
than 0.80 in the stress cracking resistance test

Thewswuidingg atcordivey I6S6R inedritiath edrt be u88d in pattiesaatasan

outer .fibre _strain of 1 % WD 20081148587 24
covBERBEEYBOST fm1 FICCHRLIOHAINGS GRAPRJSAZ PN gT bausehold

. i . .
A o P S POBEY Bl it e e S XAk parts or
partsaeft Bodyfwatl padisoh dutapetives shés or aiccraftrdonatruchiordeVypiesl,
hohb ports devices, b wor k parfs or arts of
oxafinlonst RoRRFPirTo0f Bats B BSAae B SotdutafBbies Sre, for
exahfPI8! §ptiler©bladdiRy S dbof MEATRISSS SlteMOIMMRIARAIHGS. OF
parts of bodywork parts of autonobiles are, for
exanpl e, spoilers, claddings, roof nodules or exterior
mrror housings. Exanples The invention is expl ained
Examplasr e detail bel ow by exanples, wi thout it being
intended to limt the concept of the invention
The iheeetion isTdeldinbt anwhitge eliGIDPEIBIShHBEXamBR)S, withoahitbeing
. c) were used for the polynmer matrix. The follow ng
inteded (i@ Hanitdhe conpepirfithalifverdiondhatabyi al | y avai | abl e
copol ynmer of 75 % by wei ght of nethyl nethacryl ate,
15 % by wei ght of styrene and 10 %
The following components a1), a2), b) and/or c) were used for the polymer

matrix.

The following was used as component a1): a commercially available copolymer
of 75 % by weight of methyl methacrylate, 15 % by weight of styrene and 10 %
by weight of maleic anhydride, having a solution viscosity number according to
ISO 1628-6 at 25°C in chloroform of 68 ml/g.

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-



by wei ght of mal eic anhydride, having a sol ution
vi scosity nunber according to 1SO 1628-6 at 25C in
chl oroformof 68 m/g. The followi ng was used as
conmponent (a2): a commercially avail abl e copol yner of
99 % by weight of nethyl nethacrylate and 1 % by
thyl acryl ate, aving a solu

Wd\(/\ﬁgggféll ?ngfe chl or of orm at C (1SO 1628 ?d;HEFZg)OsIc?fSM%
about 72 M1/g. Preparation of conponent b): 1.9 g of
tert-butyl perneodecanoate and 0.85 g of tert-butyl
peroxy-3,5,5- trinmethyl hexanoate as a pol yneri sation

el b fheBsa hiboda el Qe SIS i acid are

addeei tohd mce@mmmmttmed:omp?us;gng;ﬁ(iﬁﬁIgmftmeth&bméﬂmwylamjdlai’ 19
0 a nong mxt re c rising 6355 g of nethyl
of %ﬂ?ﬁﬁ@r"&ﬂ é}f}eg Oiﬁﬁe'ﬁ ar@{&ggg?f ene and 847 g of maleic
anhydride. The resulting m xture is introduced into a
pol ynmeri sati on chanber and degassed for 10 m nutes.
TheTresudinit mixtuneds y"rm;wdlsmdi ioto & polyhierisatidniohambeatand bat h

60 h f h .
dec3brd it musties dneaster. BolyBleriRuo afrakiad ot Biviiter bath

for B‘hb)a?@ét 8EHC aRd Mher fHre30 BaGRas a Wit BstitEmperature of 55°C.
enperature of 126C. After renoval of the

Aftepfcﬁtywé BOdwiLirs ihe: palyirarisptionmikisire vegachesdts maxinhem

ternpRrFE ol Foqr SRR E0ua o o PRmERaliaf ch Sy S Wi e

watéebé’(ﬁ *tﬂi@ p@h}ﬁ@ryﬁﬂferhfoscét@ann alpylyiierightion erhmiber fsrsa
(sol ution viscosity nunber according

furth@f?é@&%@tslﬁ Cop@ir EranbPYedrm of 48.7 n/g. The
flowability of the copol ymer was determ ned according
to 1 SO 1133 at 230C and 3.8 kg with MWR = 3.27 cnB/10

Themesultihgecopotymeaeistcldyr argl vituallycolopdéssrand bbs &bV H.by

ht of et hyl
(SOIU’[IOI’? viscosity number according to ISO 1628-6, 25°C, chloroform) of 48.7
ml/g. The flowability of the copolymer was determined according to ISO 1133 at

230°C and 3.8 kg with MVR = 3.27 cm®/10 min.

The component b) is thus a copolymer of 75 % by weight of methyl
methacrylate, 15 % by weight of styrene and 10 % by weight of maleic

anhydride.

The following was used as component ¢): 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 53

ml/g.
®TYRIL 905UV from Dow Plastics 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



nmet hacryl ate, 15 % by wei ght of styrene and 10 % by
wei ght of maleic anhydride. The foll ow ng was used as
conmponent c¢): a commercially avail abl e copol yner of
99 % by wei ght of nethyl nethacrylate and 1 % by

wei ght of nmethyl acrylate, having a solution

i i L,n chl orof orm at C (1SO 1628 \f
wd,p868RuBYs g. (r)TYR L 985W from Dow PEiER2BYg 53183

used as the SAN copolynmer. A dry blend was prepared

fromthe individual conponents by means of a tunbling

m xer and was then conpounded on a Leistritz LSM 30/ 34
extiuiep- screw WO 2008/ 148587 26 PCT/ EP2008/ 053183

extruder. The conpositions of the individual exanples
are docunented in Table 1. Table 1: Polynmer matrix

YRIL 905W [% b | ght % b i ght le B
TheSHABASRPNS.2} Terbsvsb hanBEvlRY o6 datdiprusdan T able T
Conmponent al) (100) Exanple B2 Conponent a2) (35) 30

Conmponent b) (35) Conparative exanple VB2 Conponent b)
Tahl®0d) Conponent c¢) (50) Conparative exanple VB3
\

Conpenent—b)y—(35)—30—Conpenent (35—

flow rate MR (test | SOMBEF @80 1133: 1097YRi05U

det er m ned. [% by weight] [% by weight]
Example B1 Component a1) (70) 30

Comparative example VB1 Component a1) (100)

Example B2 Component a2) (35) 30
Component b) (35)

Comparative example VB2 | Component b) (50)
Component c) (50)

Comparative example VB3 | Component b) (35) 30
Component c) (35)

The melt volume flow rate MVR (test standard ISO 1133: 1997) was

determined.

On an injection moulding machine Battenfeld BA 350 CD, tensile test bars and
injection moulded discs were produced from all materials and tested with regard

to their properties by the following 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: ISO 527-2)

Tensile strength: Determination of the elongation at break (test

standard: ISO 527)




On an injection noul ding machine Battenfeld BA 350 CD,
tensile test bars and injection noulded discs were
produced fromall materials and tested with regard to
their properties by the foll owi ng nethods: Vicat

(16h/ 80C): Determ nation of the Vicat softening

W%Qﬁﬁhabg??a (test standard,DI N | SO 306: Epgpgg)@sfms?,

us o asticity: Determ nation of the nodulus o
el asticity (test standard: |SO 527-2) Tensile
strength: Determ nation of the elongation at break
(test standard: |1SO 527) WO 2008/ 148587 27

AE:PCT/ EP2008/ 053183 m’é‘%ur‘é@%ﬂﬁ?@ HEH iﬂﬂa&'gﬁf)grrp“i%gggg%}a%%s;

moul ded sheets; neasuring i nstrunent
from Mac Beth; DiiNea®3thg Bishiubiei CdlemBps d60GAS fesm Mac

crack formation ( ) re _the test, all, sanples
were stored for a?&gagﬁg@%ﬁ Qﬁnﬁé‘%ﬁa #dBat i ve
hum dity. In the ESCR test according to Prof. Bl edzki

(A. Bledzki, C Barth, WMaterialprufung [Materi al
Strasstriach fordtationO(ESKORB) ), an outer fibre strain which

s e T A
hurgigfgl men (di mensions 80 nmx 20 mmx d, thickness d =
4

nm rested flat on two supports with a spacing L of
64 nmm The specific experinental setup is illustrated

inddgures 1 and 2 [ G c tical ky ws t he
In o FSCR ISk atsBRingip B RlberRRPETEbkAE cleaifes,
Matekiglpréfurgatanal BXEing P40, P Pryos) ) an(ddier flbreadigmitich

fromFig. 1 is upside down here). The cylindrical,
wasse@pganisasiadundioncefdisnse was anplied Hyr mepas 0ba thipe-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.

The specific experimental setup is illustrated in figures 1 and 2. Fig. 1
schematically shows the three-point bending arrangement in the ESCR test.
Fig. 2 shows an ESCR test apparatus (the arrangement from Fig. 1 is upside
down here). The cylindrical supports and the crossbeam have a radius of 10

mm.

The necessary sag s at a given outer fibre strain € (in the middle of the test
specimen on the side opposite the crossbeam) was calculated as in ISO 178

according to:

6sd

(2) €

The sag s was adjusted by means of a knurled screw. € was adjusted to a
value of 1 %. After approaching the outer fibre strain (Ty), a hold time of 2 min

was allowed in order to await the first relaxation phenomena. At T =T =2 min,
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force dependmg on resistance.

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

obtained in this experiment from the ratio of the forces required for maintaining

the outer fibre strain FF™ with.and Fr°™ without influence of the medium:

mM oM
F, T - F, Tl

mM oM
F, T1 -F T

(3) E;Ol'm —
Here, the forces are additionally based on their value at T1 so that at time T+:
E;™ =1. Three curves are a result in the diagram, for each test specimen with

influence of the medium. The reference in each case is the same measurement
for the test specimen without the influence of the medium. Normalised ESCR

factors close to 1 characterize good ESCR resistance, and sharply decreasing

values at E;”™ over time T characterize poor resistance.

Results of the tests on the mixtures and the corresponding shaped articles are
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Table 2: 131 VB1 B2 VB2 VB3 Vicat 115.5 119 113.2 115
T btﬁ:}g:s [C] WR 1.9 1.9 2.9 4.55.2 [m/10m n] ESCR No
a ak - > 40 No break - 0.08- 2.6-3.9 [mn]

CONt I NUOURg4CONt i NUOUS\PR 2 dJggy ease decr aase U. I
30 min 0.85 at 30 min| Mdulus of 3600 3702 3500
Vical asti ci t i 1pMPa] 119 113.2 115 110.3
[°C]
MVR 1.9 1.9 2.9 4.5 5.2
[mI/10min]
ESCR No break — > 40 No break — 0.08- |[26-3.9
[min] continuous continuous 0.42
decrease decrease
0.92 at 30 min 0.85 at 30 min
Modulus of 3600 3702 3500
elasticity
[MPa]
Elongation at 3.5 3.4 3.1
break
[%]
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PCT/ EP2008/ 053183 Patent clains: 1. Col oured
conposition containing, based in each case on the
total weight of the conmposition, A) 50.0 % by wei ght
to 99.5 % by wei ght of at |east one (neth)acryl ate

wd 8608A.4g88y and B) 0.5 % Dbygrel ght o 50 BCf/Ep 206533183
or a

['east one copol yner obt ai nabl e
pol yneri sation of a nonomer m xture conpr|5| ng i. 70 %
by wei ght to 92 % by weight of a vinylaromatic nononer
and ii. 8 %by weight to 30 % by wei ght of

F’at@ f¥lppétrile or nmethacrylonitrile or mxtures

1.

ereof and iii. O %by weight to 22 % by wei ght of at
I@deureﬂ]eomQDSIhem cootaiming, bassthinazadbr ¢asedon thet total weight of
&8 03|t|qn has a AE of less than 0.15 at 50C, AE
MY accor di ng to the relationship (1): (1)
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a3 eSS D S BeighE AR s JimER bBiiinable
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coordi nate b* at 23
i. 70 % by weight to 92 '% by weight of a vinylaromatic monomer and
ii. 8% by weight to 30 % by weight of acrylonitrile or methacrylonitrile or
mixtures thereof and
0 % by weight to 22 % by weight of at least one further monomer,
characterized in that the composition has a AE of less than 0.15 at 50°C,

AE being defined according to the relationship (1):

(1) AE = (AL *P +(Aa ¥ +(80%),

in which

AL* designates the change in the colour coordinate L* compared with

the colour coordinate L* at 23°C
Aa* designates the change in the colour coordinate a* compared with

the colour coordinate a* at 23°C
Ab*  designates the change in the colour coordinate b* compared with
the colour coordinate b* at 23°C,
and the composition 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.

2. Composition according to Claim 1, characterized in that the (meth)acrylate

(co)polymer a) has a solution viscosity in chloroform at 25°C (ISO 1628 —

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



and the conposition contains at |east one
(meth)acrylate (co)polynmer a) having a solution
viscosity in chloroformat 25C (1SO 1628 - part 6) of
greater than 55 nml/g. 2. Conposition according to
Gaiml, characterized in that the (neth)acrylate
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65 m/g. WD 2008/ 148587 31 PCT/ EP2008/ 053183 3.
Conposi tion according to Caim1l or 2, characterized
in that t he copol yner is obtai nabl e by
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acrylonitrile or _nmethacrylonitrile or mxtures
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mEkiuyes thedrbafr yl at e, styrene and nal ei ¢ anhydri de. 5.

Conposition according to Claim4, characterized in
that the (nmeth)acrylate (co)polymer a) is a copolyner
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nmet hacryl ate y wei to 20 % by” wei ght of
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(co) pol yner a) in an anount of at | east 75 % by
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ﬁo&?&yﬁ&%{) @%‘%? ate (co)polynmer a) is a
BOorL welght ty 96 @bb&wvmghbcﬁf ratthybasthacrylate,

10 % by weight to 20 % by weight of styrene and
5 % by weight to 15 % by weight of maleic anhydride.

Composition according to Claim 4 or 5, characterized in that it contains the
(meth)acrylate (co)polymer a) in an amount of at least 75 % by weight,

based on the total weight of all (meth)acrylate (co)polymers.

Composition according to at least one of Claims 1 to 3, characterized in that
the (meth)acrylate (co)polymer a) is a homopolymer or copolymer of at least
80 % by weight of methyl methacrylate and optionally up to 20% by weight

of further monomers copolymerisable with methyl methacrylate.

Composition according to Claim 7, characterized in that the (meth)acrylate
(co)polymer a) is a copolymer of 95 % by weight to 99.5 % by weight of
methyl methacrylate and 0.5 % by weight to 5 % by weight of methyl

acrylate.



80 % by wei ght of nethyl nethacrylate and optionally
up to 20% by wei ght of further nononers
copol yrmeri sable with nethyl methacryl ate. 8.
Conposition according to Claim7, characterized in
that the (nmeth)acrylate (co)polymer a) is a copolymer
wei ght to 99.5 %by wei ght of
WOOE?@gf(?/?y%e and 0.5 % by Vé\/gl ght to 5 %bgﬁa{leﬁiﬂ‘%OO%?SM%
met hyl acrylate. WO 2008/ 148587 32 PCT/ EP2008/ 053183
9. Conposition according to at least aim?7 or 8,
characterized in that it furthernore cont ains at | east
9. Q’)ﬂﬁng%ﬁlgﬁla%b‘rldﬂ{q WehaBLs{ EBIM)AGH 8’ | ?t@:ﬁﬁé@m ﬁh‘é‘?ft
b ving a solution viscosity in chloroform at
(fliBeEht8 conpaing ab)east ohedswrhalacalar w@t (metﬁ)!acmlatg.
osition according.to Cla ized in
t](ﬁ%)tpg? r(wqﬁ'%?ﬁoéﬁ@” 'ﬁ‘@%@l'?%%rﬁ rin ﬁ?f pol yner
[sOBiedy!- g5t BP6T IEb&tRan St ¥§941%0 BB lei c anhydri de.
;{ n’poségﬁ Oa&gccor di ng t% Gaim 1'(’)3 char acterized
|nthat the(msth)acrylate (co)polymer is a

0.% t
10. Falifop e Asesiging &y Yepp e Eﬁot“‘ébﬁ% P apvpte
QEo \poWneEYe A8 % Sogbldyer st Mléthyl helthadpyhite \Pﬁywﬂe #fd maleic
mal‘ei € anhydrl de. 12. Conposition according to Caim
@nhydride. 11, characterized in that the (nmeth)acrylate
(co)polynmers a) and b) are present in the follow ng
rati os, based on the total weight of the

11. (@B bd@lﬁéry b3t &rd(riPiopOlaients chapackériZédoiy thet et (nethEorate

by weight b) 25 % by vvelght to 75 % by wei ght. 13.
bimerdy inecenhiviget of at | east one of the preceding

%oa%r?f‘y 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.

12. 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,
based on the total weight of the (meth)acrylate (co)polymers:

a) 25 % by weight to 75 % by weight

b) 25 % by weight to 75 % by weight.

13. Composition according to at least one of the preceding claims,

characterized in that a lubricant is present as an auxiliary.

14. Composition according to Claim 13, characterized in that stearyl alcohol is

present as a mould release agent.

15. Composition according to at least one of the preceding claims,

characterized in that the composition has a melt volume flow rate MVR,
measured according to ISO 1133 at 230°C and 3.8 kg, of greater than 1.2



characterized in that a lubricant is present as an
auxiliary. 14. Conposition according to Caim 13,
characterized in that stearyl alcohol is present as a
noul d rel ease agent. 15. Conposition according to at
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cnB / 10 min. 16. Conposition according to one or nore

of the preceding clains, characterized in that it is
iy the formof granules. 17. Conposition

according to one or nore of the preceding clains,

characterized in that the conposition has a AE of |ess

than 0.3 at 80 Process f t he produ tJ on of
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characterized in that it has a AE of less than 0.3 at
acc m 20
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0
19. lﬁggéssségco@ing to Claim 18, characterized in that the composition is

extruded or injection moulded.

20. Moulding which can be produced by a process according to Claim 18 or 19,

characterized in that the moulding has a AE of less than 0.15 at 50°C.

21. Moulding according to Claim 20, characterized in that it has a AE of less
than 0.3 at 80°C.

22. Moulding according to Claim 20 or 21, characterized in that it has one or
more of the following properties
a. a Vicat softening temperature according to ISO 306-B50 of at least
109°C,
b. a nominal elongation at break according to ISO 527 of at least 3.0 %
and/or
c. a modulus of elasticity according to ISO 527 of greater than 3200 MPa.

23. Moulding according to at least one of Claims 20 to 22, characterized in that



and/or c. a nodulus of elasticity according to | SO 527
of greater than 3200 MPa. 23. Moul ding according to
at least one of Clains 20 to 22, characterized in that
WD 2008/ 148587 34 PCT/ EP2008/ 053183 it has a
normal i sed stress cracking resistance factor greater
n the stress crgcking resista
Wda?@@?@f‘ﬁg o the ESCR nethod after 30 m E‘SJ?‘éEP?MS/OSMSS
outer fibre strain of 1 % 24. Use of the noulding
according to one or nore of Clains 20 to 23 as a sem
fi ni shed product, covering, finish or film 25. Use
6L dird9mbfis&d S8y LarRRi ts%té}iceht‘é%ﬁﬁ'b%é’ter than 0.80 in the
app I ances, conmunicatio evi ces, or sports
dﬁnessesaekinig aessittadyms‘ft guantdingto tlmES@R)metﬂmﬂ/aﬂemo

arts in auto or, aircraft constructi on.
pmlrnu’ces at an ou{ggtﬁ re stram c% 1 g/o

24. Use of the moulding according to one or more of Claims 20 to 23 as a semi

finished product, covering, finish or film.

25. Use according to Claim 24 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.



