16 January 2007 1 COWPGCSI TI ON COEXTRUDABLE W TH PVDF ERlaghdrydf00T he

| nvention] 5 PVDF (pol yvinylidene fluoride) because of its very good
~weat herablity, radiation-resistance and chemi cal resistance is used to-
protect articles or materials. In addition, it is appreciated for its
gl ossy appearance and its resistance to graffiti. This has therefore |ed
10 all kinds of substrates to be coated with a PVDF film However, PVDF
adheres very poorly to nost substrates~ &nd it is therefore necessary to
pl ace an adhesive conposition between the PVDF and the substrate. The

present invention rel at esSPEOPRT SO HPSTRIRAPLEL Y IRG VB HRFageousl y, this

conposition is coextruded with the PVDF in order to forma two-layer film

and then this e substrate, for exanple by hot
pressi ng. The J&%E ayera$$$§?ﬁ%§Eg ég be placed in a 20 nould, the PVDF

| ayer being placed against the wall of the nould, and then the substrate
may be injest e@vbr (pheyﬁmglﬁreaéefnabma@)e pettbe Iogf lls.sﬁb@@yp@é& EI e,
depending on t t he tq.coextrude_ the e
adhesi ve conpomg??g%yéﬁlqﬁﬁe SU%H? e |nr lS% dercto % 5gtalﬁﬁ al

PVDF- coat ed suBSEiatanes revtuspd teg) Pﬁotiﬁ@taélh*é’:ﬁl/@ canpeseriahs beIIng

bet ween 't he PV@Edlai]dl%I hetSuESTabQE:@ck{éPécﬂOE?f\r tltan@m@{/ DFgﬁgalfﬁLcéDrobl ens]
|
sol yur et hane | 00r 1880 EEBTEEaRTn oD i Wer ' Pad BUBFesdnr efass. as

pol yur et hane | ayéer possSi
Pat ent US %0228 @)ohla@%c@f bélsbsa:naw ¢ov deedonited alth a PVDF fllm

However, PVDF adheres very poorly to most substrates
and it 1s therefore necessary to place ah adhesive
composition between the PVDF and the substrate. The
present invention relates to this composition.

15 ’
Advantageously, this composition is coextruded with the
PVDF in order to form a two—layér film, and then this
film is attached to the substrate, for example by hot
pressing. The two-layer film may also be placed in a

20 mould, the PVDF layer being placed against the wall of
the mould, and then the substrate may be injected in
the melt state into the mould. It is also possible,
depending on the nature of the substrate, to coextrude
the PVDF, the adhesive composition and the substrate in

25 oxder to obtain the PVDF—coated gubstrate directly,
with the adhesive composition being between the PVDF

and the substrate.

[Prior Art and the Technical Problems]

30
Patent GB 1 578 517 describes an ABS coated with a PVDF
film, a polyurethane layer possibly being placed
between the PVDF and the ABS.

35 Patent US 4 226 904 describes a PMMA covered with a
PVDF film. To improve the adhesion, a PMMA solution in
dimethylformamide is deposited on the PVDF film and,
after the solvent has evaporated, the PVDF film is
pressed onto the PMMA.



PVDF film To inprove the adhesion, a PMVA solution in dileskehyary@P@am de
is deposited on the PVDF filmand, after the solvent has evaporated, the

~PVDF filmis pressed onto the PMVA. 16 January 2007 2 Patent US 4 415
519 describes an ABS or PVC substrate covered with a PVDF film an

adhesi ve being placed between the PVDF and the substrate. This adhesive
may be either PMMA or a blend of 40-0. PMVA, 30'-. PVDF, and 5 30% ABS by

‘wei ght, or else a blend consisting of 308 - PMVA, 40% of a polyacrylic
derivative and_30% ABS by wei Patent US 4 364 886 describes an ABS or
insat ur at od | 182PeRGcTEel hBSORA: SoRuTePer WA MR PVDRVE, FHPSERACE

adhesi ve bei ngcplaced ketween ehprPVDRmgndahhednebste atieinghi s1aehesive is

a blend of 30% 4 o] n r c r d 30% ABS by wei ght. 15
Patent US 5 24 g%de%l E‘é%ﬁaa (g %%l tsi‘t:A'El%))%'%]t:égéoregxtIiraljplol?'ab‘ﬂfuﬁ)l ith PVOF in
order to make PE &dhBee PYMAs@BsEr rhl@ld Tie 4GB GPY SPWHI el of 27 to

50% PMVA, 47.50t0286. D% R¥BEhand 025 dese47a 4504k c@fhsae_catmblgc ofel fist oner by
weight. 20 In t he,abqye dac t art :
menti oned of ll{?éb?PI s§¥s (r)lpl{'ﬁ}3 3%&& \%rlgg%%%l gntsfa E“h'lggse‘tf'?'f EP 733
475 Bl descri b¥§1B8DF- coat ed substrates; the structure conprises, in
succession, the substrate, an adhesive layer, a PVDF |ayer nmade opaque to

W and to VI SbQLg EaGEatl fmng R [S)lérlll.gg? aPnTg%ggP(%ggun%?glﬁﬁ]é%‘ie%/er I S

obt ai ned by adding a product choSen Tfrom ne S and
benzophenohes p@ly¢ﬁ;q1VDgub$h§ate covered with a PVDF film, an

adhesive being placed between the PVDF and the
substrate. This adhegive is a blend of 30% PMMA, 40% of
an acrylic elastomer and 30% ABS by weight.

15 Patent US 5 242 976 describes a composition
coextrudable with PVDF in order to make it adhere to
substrates. The composition is é blend of 27 to 50%
PMMA, 17.5 to 36.5% PVDF and 25 to 47.45% of an acxylic
elastomer by weight. ‘

20
In all the above documents of the prior art, there is
no mentioned of UV stabiligers in the adhesive

composition.

25 Patent EP 733 475 Bl describes PVDF—coéted substrates;
the structure comprises, in succession, the substrate,
an adhesive layer, a PVDF layer made opague to UV and
to visible radiation and a PVDF layer. The opague PVDF
iayer is obtained by adding a product chosen from metal

30 oxides, pigments and benzophenones to the PVDF. The
examples illustrate only PVDF filled with 15% by weight

of zinc oxide.

Patent US 5 256 | 472 déscribes two-layer films
35 comprising a first layer essentially consisting of PVDF
and of a minor amount of PMMA and a second layer
intended to ensure adhesion to a substrate. This
adhesive layer consists by weight of 50 to 95
(preferably 70 to 90) parts of PMMA, 5 to 50



that 25 the P

exanples illustrate only PVDF filled with 15% by wei'ght of zinc oxide.
Patent US 5 256 472 describes two-layer filns 35 conpri silfglaauany2807| ayer
essentially consisting of PVDF and of a m nor amount of PMVA and a second
l'ayer intended to ensure adhesion to a substrate. This adhesive |ayer
consists by weight of 50 to 95 (preferably 70 to 90) parts of PMVA, 5 to
50 16 January 2007 - 3 (preferably 10 to 30) parts of PVDF and 0.1 to 15

~parts of a UV absorber. It is explained th t he presence of the W

absorber is necessary because this adhesive éyer is sensitive to

radi ati on and %ﬁgeﬁerabhg H}/ azlg, §b}e&;losf %BFI ncI ugsgﬁ:t de_g the adhesive is

destroyed and ayer essentl consi sting o oRd5 % rom t he
substrate. The ‘E‘ér%ﬁsolﬁm" Henbt @Pﬁéﬂ*ﬁf# Yheth ther prensaciorbpdhy it s  or
met hyl net hacr ybsdmdeeopos ynercswhih Sopekymtisahkbdies BNomMayeandisal so

bllends with ansacryligte JoUbhes o DU aM‘Ei“EHHE _sLEe%'fwgsths&f&r}or%g ons of

PMVA and of rubber. I't 1s also specified roportion of PWMMA is
less than 50 pAF{Sed; Hehay Elﬁ%blaidf“@%lrveexElﬁeéjesfhai’ecﬁoé‘ﬁﬁen‘ihedoe@’ernot
specify the | atssamtibilyi tomistheenofli BCuR efeddntibatron hilse extdataton i npairs

the transpar engye o£e]§nhe"§»mzm fdreabpyenal | ncauses, dehonding. 1 lhe.addi tion,
these fil ns have n i cal g%ren t h,” maki n hem di ffjr cul t t handl e.

It is necessafy For*¥he 3 dvaate ?%nymte&s i i* afi*Pe yé"belréﬁ% € now,

esrv
according to th@%ﬁchﬁ% GflspS bleylp gypth alarlea@hyrﬁeh?l orEtbery hilut
proportion WUS&iﬂIﬁJuEEKS\_&@@ny?ﬁlgarﬂle 4kofb9%8 1 AsCITPaABIMA QRACBEXEbEED] € Wi th
PVDE has now been, J gyag ﬁg%ﬁelgaa&;@%f%gtglgaqoﬁ%g o El»ﬁﬁg Jfade,  such
than 50 parts, the UV stablllser exudes That document does

not specify the latter, but it has been discovered that

this exudation impairs the transparency of the films and

above all causes debonding. In addition, these films have

no mechanical strength, making them difficult to handle. It

is necessary for the adheeive, layer to contain an
elastomer; now, according to the teaching of US 5 242 976

already mentioned, this proportion must be between 25 and

47.45%.

A composition coextrudable with PVDF has now been found
such that the UV stabilisers noc longer exude, such that 25
the PVDF/coextrudable composition two-layer film has good
mechanical strength, which results in excellent adhesion of
the PVDF layer to the substrate and which is resistant to

radiation.
[Brief Description of the Inveﬁtion]

A first aspect of the present invention provides a
- composition coextrudable with PVDF and comprising:
« 20 to 40 parts of PVDF;
+ 40 to 60 parts of PMMA;
* 5 to 18 parts of an acrylic elastomer;
* 1 to 4 parts of a UV absorber;
*» the total making 100_parts.



mechani cal strength, which results in excellent adhesion of the PVDF | ayer
to the substrate and which is resistant to radiation. [BriceanBag@0ption
of the Invention] A first aspect of the present invention provides a
conposi tion coextrudable with PVDF and conpri sing: 20 to 40 parts of
PVDF;, 40 to 60 parts of PMVA; 5 to 18 parts of an acrylic el astoner; 1
to 4 parts of a UV absorber; the total making 100 parts. 16 January 2007
4 A second aspect of the present invent4or provides coextruded filns
consisting of: a layer of the coextrudable conposition as defined above
directly attacheds¢woricheabptder ofandhe a fSenbaseavdrayen compridssng, as

mai n constltueegéxtgﬁ&eﬁoflﬂég)cgﬂg{;ﬁfﬁ BYDF per 50 to 0 parts of PMVA
respectively thli?ﬁﬁg%r is also caII d for |IfICﬁ}IQn "PVDF | ayer").

A third aspect’ pfo oERT rPFEG TS E8ﬂ€ﬁ? 178, 25 P HREf ol | owi ng
order: a coextakm@bldértetdar agfatlval teohiposiatiten:; asnddef i ned above (the

adhesi ve | ayer); aapvorayfkdpl-3cedoaga Oism&f, %Bena@@%hgmaam I@yegoand o
conpri si ng, as | con ent s, to er to

par 15 of P 1 LoBEL JErubrERESn POl fertd PORNE: BheafePlre1PE 20 aer)
conprising, as %FnlaYébﬁtﬂsﬂ’eﬁ%léed LtoTRbYipatics OfVPPVBFeper 25 to 0
parts of PMVA respectively. Disclosed further is the PVDF | ayer which is

inthe form of éﬂ’ﬂd‘ Qé’ﬁéc% r8€'§de‘§ %QSthgﬂaéd“%hxw%o%%@ﬁIr’r&_;da%e layer and

conprising, as maln constit en S,
the following order: a coextrudable layer of the

composition as defined above (the adhesive layer): a
layer placed against the coextrudable layer and
comprising, as main constituents, 50 to 90 parts of PVDF
per 50 to 10 parts of PMMA respectively; and a layer
(also called the outer layer) comprising, as main
constituents, 75 to 100 parts of PVDF per 25 to 0 parts
of PMMA respectively.

Disclosed further is the PVDF layer which is in the form
of two layers:
*+ one placed against the coextrudable layer and
comprising, as main constituents, 50 to 90 parts of
- PVDF per 50 to 10 parts of PMMA respectively; and
. the other {also called the outer layer) comprising,
- as main constituénts, 75 to 100 parts of PVDF per 25 to
"0 parﬁs of PMMA respectively.

- These films possess mechanical properties sufficient to
"allow them to be handled to be processed and to be used
as a coating transparent to visible light but opaque -to

UV radiation.

A fourth aspect provides substrates coated with this film
- as defined above, the coextrudable (adhe81ve) composition

being placed agalnst the substrate.



PVDF per 50 to 10 parts of PMVA respectively; and the other (also called
the outer layer) conprising, as nmain constituents, 75 tolédenyay®@806f PVDF
per 25 to 0O parts of PMVA respectively. These fil ns possess mechani cal
properties sufficient to allowthemto be handled to be processed and to
be used as a coating transparent to visible |light but opaque to WV

radi ation. A fourth aspect provides substrates coated with this film as
defi ned above, the coextrudabl e (adhesive) conposition being placed

agai nst the substrate. 16 January 2007 4a [Detailed Description of the
Invention] Wth regard to PVDF, this terf@denotes PVDFs, vinylidene
fluoride (VF2) honopol yners and vi nyl i dene fluoride (VF2) copol yners
preferably conbaiding 8tsdL3ston0% Rhehddleiogh VF2 and at |east one ot her
nononer copol ynerisable with VF2. Advant ageously, the cononomer is
fluorinated and may be chosen, for exanple, fromthe vinyl fluoride;
trifluoroethyWafh f&F3c toc BVBF ot i treroeddyttene PYURE)vinylidene

1, 2-di fl uor oetrhypbend; (virel rlﬁfrddﬁﬁﬂ.?ﬁéfé’|a@1@eviﬂ_fﬁ)den€eﬂﬁfdﬂi@l’eo(ﬁﬁzﬂanuary

2007 5 | HFP £l Kyl
propyl %ni ) gL gﬁeoréoa S oo Sy B e (Peve

per fl uoro(methy nﬁi é?
and perfl uor oCpr 8Py 1A Ayl L& Pne(¢#hﬁ5 perfluoro(l 3-d|oxole)

perfluoro(2, 2mdhoméhylcopdl inedidaoko| @i th PREL. Prefaarabéyusiyhe possi bl e
conononer i s LhAORGHI T %%EQ&PM&H bf BH&’H{?%I *BQ %ﬁ&@ség FRr example,

hexaf | uor opr oyl ene QHFP) trifl uoroethy ene (VI
. from he v1ny1 fluoride; trlfluoroethylene (VF3),;

chlorotrifluoroethylene (CTFE} ; 1l,2~difluoroethylene;
tetrafluoroethylene (TFE); hexafluoro-



tetrafl uoroethyl ene (TFE). 10 Advantageously, the PVDF has a viscosity
ranging from 100 Pa.s to 2000 Pa.s, the viscosity being fféaeouay 2807 230C
at a shear rate of 100 s-1 using a capillary rheoneter. This is because
these PVDFs are well suited to extrusion and to injection noulding.
Preferably, the 15 PVDF has a viscosity ranging from 300 Pa.s to 1200
Pa.s, the viscosity being neasured at 230C at a shear rate of 100 s-1
using a capillary rheoneter. Wth regard to PMVA, this term denotes nethyl
~meth- 20 acrylate honopol yners and copol ynmers containing at |east 50%

net hyl net hacr PraPeleRe V\é%/w per hunns (edkyl ) vierbnekeess . nett it may be
made, for_egarrpEEflﬁD&ro ﬁﬂétﬁyﬂﬂ”&ﬁh%racreﬂrfﬁxe&(ﬁmﬂyl Frﬁéﬂﬂlbarolggt ')eneb i
styrene and i ne yl (o ac at are escribed in
Ki ?/k-Ochrrer Engggi}gpaéetﬁa%agﬁhgﬁ%ﬁi c%fi( %%E%%%%%@r%ﬁﬁgéﬁ ton®F ol . 1,
pages 292-293 ARBVEh: ReFflumo Fagediazslalrs. padvamraydodsiymeting PMVA nmay
acryl ate by weigbt Tho BVMAIaY 30 be fonciional Fos tbar o St
acryl ate wei, ght . g2} ncti.onal i at i say i
con%/ai ns, %lor, l%xa C?;g,ge%ci dF 8% d 8ﬁ?%¥ﬁ%£areffléﬁ058ﬁgﬁyg)?n%nhyéﬁ?ﬁf@ g
functional grobgsat HaydereondHFRr oupst itaipctse thiyaene dud&@d) byargy af t i ng

or by copol ymﬁggﬁifmbroe/ﬁ%g@@hagm)ly, this is an acid functional group
35 provided by the acrylic acid conononer. Two neighbouring acrylic acid

functional groups nmay |l ose water to form an anhydride. The proportion of
f unct i onal 1¢r obpgameaodsmsiaot wadre PV HeB0 by vivecght tiof randiengPMviom
cont ai ni ng the19pt boNAl £ UNEHd ORRl 5 INADSF: LB s RPUBEYnG ORdasBreaTRE MV
(melt volume Igggg% gl;: tahes g/'{-}l/]j_e\ r{"%){:ebeotbe%.\(l)\%ens'l using a capillary
rheometer. This is because these PVDFg are well suited
to extrusion and to injection moulding. Preferably, the
15 PVDF has a viscosity ranging £from 300 Pa.s  to 1200
Pa.s, the viscosity being measured at 230°C at a shear

rate of 100 s! using a capillary rheometer.

With regard to PMMA, this term denotes methyl meth-
20 acrylate homopolymers and copolymers containing at
least 50% methyl methacrylate by weight. As examples of
comonomers, mention may be made, for example, of
alkyl (meth)acrylates, acrylonitrile, butadiene, styrene
ahd isoprene. Examples of alkyl{meth)acrylates are
25 described in Kirk-Othmer Encyclopaedia of Chemical
Technology, 4" Edition in Vol. 1, pages 292-293 and in
Vol. 16, pages 475-478. Advantageously, the PMMA may
contain 0 to 20% and preferably 5 to 15% 'of methyl
acrylate and/or ethyl acrylate by weight. The PMMA may
30 be functionalised, that is to say it contains, for
example, acid, acid chloridé, alcohol —or anhydride
 functional groups. These functicnal groups may be
introduced by grafting or by copolymerisation.
Advantageously, this is an acid functional group
35 provided by the acrylic acid COomenomer . Two
neighbouring acrylic acid functional groups may lose
water to form an anhydride. The proportion of
functional groups may be between 0 and 15% by weight of

the PMMA containing the optional functional groups.



2 and 15 cnB/10 m n neasured at 230C under a | oad of

3.8 kg.

5 Wth regard

to the acrylic elastoner, this denotes el astoners based d6 Jatudrgd8®7 one
nmononer chosen from acrylonitrile, alkyl(neth)acrylates and core-shell

materials. As regards a core-shell copolyner, this is

in the

formof fine

particles having an el astoner core and at |east one thernoplastic shell,
the size of the particles being in general | ess than 1 pm and
advant ageously between 50 and 300 nm ~A% an exanpl e of core materials,

copol yners  wi the afVho&tesp

“mention may be_made of . 15 |W§1 prene aor but adi ene_honopol yners,

WSofinger) npf kBRoRUYA R bRR R terRe

|soprene

copol yners with atdnost c8d/ ol minfneamirgd awMEBEEC ublder W Mdad@oner nay
be styrene, anjajkyl styrene, acrylonitrile or an alkyl(neth)acrylate.

Anot her core 20 fam ly consists of honopol yners of an al kyl (nmeth)- acrylate
and copol yners of an al kyl (neth)acrylate with at nost 30 nol % of a nononer
rhaeNMedenotes

Advant ageous| ye1ddtemakKyldawet h)cﬁqcr ¥tatieaks byl mg15on%(ir Yhad&n ThEYi nyl
il e, butadiene or

chosen frora angitier reglakdl (vet thacr y¢ugk c ardastomey)|

nononer may be st rene, . .an al k styrene acrylonitr
i soprene. The 2ore°Td e corél

]%Wréf“l?“&c?ﬁé]ﬂlﬁ’é?s nmay B8 conffitérersilor partly

crosslinked. Aﬂldttetrhatm sAs eqegareid iaS dareadfe mt d:c@ibs_lymeﬂ,l f tiigt iignaln nonomner s

during preparatione it i.ng. possible for these oners.to
be chosen from poog rret acr%laf:ggceis Se?lgvo pol olla§ Uch FE°pbttYI%Ene

di (et h) acryl at¥¥s&ndrer |%Fh9@3@lsi§ri@pah@lltrr i frteq hsu&cro)tl athe. @rhecles

di functional npnoperg eéﬁerafloﬁe% €11 le' \éhQVLQ‘%@&S
vinyl acrylate and 35 vinyl nethac ate! The core

by introduci mtf i#Rfo37% nIrLby graf i ng or as comononer

8801]1311%' %
durlng

eg‘yé henzene,
e crosslinked

Ag an example of core materials, mention may be made of

15 isoprene or butadiene homopolymers, isoprene copolymers

with at most 30 mol% of a wvinyl monomer and butadiene

copolymers with at most 30 mol% of a vinyl monomer. The

vinyl monomer may be styrene, an alkyl
Bnother

acrylonitrile or an alkyl(meth)acrylate.

styrene,

core

20

25

30

35

family consists of homopolymers of an alkyl(meth)-
acrylate and copolymers of an alkyl (meth)acrylate with
at most 30 wol% of a monomer chosen from another
alkyl (meth)acrylate, and a- vinyl monomer.
Advantageously,- the alkyl (meth)acrylate is  butyl
acrylate. The vinyl monomer may be styrene, an alkyl
styrene, acrylonitrile, butadiene or isoprene. The core
of the core-shell copolymer may be completely or partly
crogslinked. All that is required is to add at least
difunctional monomers during preparation of the core,
it being possible for these monomers to be chosen from
poly (meth)acrylic esters of polyols such as butylene

~di (meth)acrylate and trimethylolpropane trimeth-
- acrylate. Other difunctional monomers are, for example,

divinylbenzene, trivinylbenzene, vinyl ‘acrylate and
vinyl methacrylate. The core may also be crosslinked by
introducing into it, by grafting or as comonomer during
polymerisation, unsaturated functional monomers such as
unsaturated carboxylic acid anhydrides, unsaturated

carboxylic acids and unsaturated epoxides. For exam@le,



pol yneri sation, unsaturated functional nononmers such as unsaturated
carboxylic acid anhydrides, unsaturated carboxylic acids théhnuase2an7at ed
epoxi des. For exanple, 16 January 2007 7 nention nmay be nade of maleic
anhydride, (neth)acrylic acid and glycidyl methacrylate. The shell or
shells are styrene, alkyl styrene or 5 nethyl nethacrylate honopol ynmers or
copolyners containing at |east 70 nol % of one of these nononers nentioned
above and at |east one comonomer chosen from the other nonomers nentioned
‘above, another alkyl- (neth)acrylate, vinyl acetate and acrylonitrile. The
10 shel | may b&CRHATEi B4l P%e‘ﬂa%? Pht PBHEET P ident gmet 3//‘3@??&%‘? ng or as
conononer duri agifodydrerlidtdyanmethasaylytat.ed functi onal nononers such as
unsaturated carboxyli c aci d anhydrides, unsaturated carboxylic acids and
unsat ur at ed epoxi des. exanpl es, nmention 15 may be nmade of maleic

anhydri de, (rretTﬁ)?ac‘?kac Q€i 0‘5%5 gP¥ei dStyafstchact ik at e stvERBROPIRY be
made, for exampt:nyl of netieacheldtecopdorizpbsyinaysng arpol ¥shyIphers core and
core-shel|l copg Mgﬂrﬁ V%tpglf—’:‘ g oshel L o The £ are, égé) cgre-shell

copol ymers havi ng 20 one ma POl sty r 8ne” and T AE 5t her on

t he outside nﬂl@tb‘?ﬂ OV St dhfe%péﬁwmo@oaﬁmerhémsmtm of

preparation ar ehdesméiedmbﬁomhﬁsf%érmfﬁoﬁgdpaéﬁmé A the180, US 3 808
US 3 985 704 SACHATUN'E P13 RUYT ARCSETHeald ;’?’cwaﬁ?éf’%#e%eﬁ?i 70
to 90% andl? heshghk| magobeo frgwtipnadiged by timéredreimmekherepdiqner. 30
As an exanpl e 8f agEeomAnyTebr n@@tldamormmepe AR Pf pohdhee088E 834 N0 (|) of
75 to 80 partsuggaéhfé é% functional monomers such as unsaturated
carboxylic acid’ .anhydrides, unsaturated carboxylic
acids and unsaturated epoxides. As examples, mention
15 may be made of maleic anhydride, (meth)acrylic acid and
glycidyl methacrylate. Mention way be made, for
example, of core-shell copolymers having a polystyrene
core and core-shell copolymers having a PMMA shell.
There are also core-shell copolymers having two shells,
20 one made of polystyrene and the other 6n the outsgide
made of PMMA. Examples of copolymers and their method
of preparation are described in the following patents:
Us 4 180 494, US 3 808 180, US 4 096 202, US 4 260 693,
US 3 287 443, Us5 3 657 391, US 4 29% 928, US 3 985 704

25 and US 5 773 520.

Advantageously, the core represents 70 to 90% and the
shell 30 to 10% by weight of the core-shell copolymer.

30 As an example of a copolymer, mention may be made of
that consisting (i) of 75 to 80 parts of a core
comprising at least 93 mol% of butadiene, 5 mol% of
styrene and 0.5 to 1 mol% of divinylbeﬁzene and (ii) 25
to 20 parts of 'two shells essentially of the same

35 weight, the inner one made of polystyrene and the other
outer one made of PMMA. '

As another example, mention may be made of those having
a poly(butyl acrylate) or butly acrylate/butadiene
copolymer core and a PMMA shell.



conprising at
nol % of di vi nyl benzene and (ii) 25
of the same 35 wei ght,
outer one made of PMVA. As anot her exanpl e,

| east 93 nol % of butadiene, 5 nol % of styrene and 0.5 to 1

to 20 parts of two shdblJaneayyef®ial |y
t he inner one nmade of polystyrene and the ot her
menti on may be nmade of those

having a poly(butyl acrylate) or butly acryl ate/butadi ene copol yner core
and a PMVA shell. 16 January 2007 8 All these core-shell copolyners are

soneti mes call ed

ROJYTERSY 21RavBONS times scatst |

sof t/ hard copol yners~-b&cause of the el astoner core.
~There are also her pes of sheII copolyners 5 such as
har d/ sof t / har d® p&@?ﬁé OHQHéh

a hard

core, a soft sheft/hﬂuﬂzmogmaymeshebécaﬂkacﬁhtﬁep@li&tdﬁam(ﬁﬁralst of the

of the shell of the above soft/hard copolyners and the soft part
may consi st of the polyners of the core of 10 the above soft/hard
copol yners.
of @ ceueh rrasjeha)fd,esdsmi/rmlrdrreiobaawém eleddylis 1o agdy| @iy

pol ymer s

order:

copol ymer;

acryl ate/ et hy acryl ate copol

al so ot her typB3TdfShdtle- stha Ih%?@pd?%xﬁ%"r @aYsG@ﬁSh%t haf dthe polymers
(core)/soft/seaf- hﬁédsl@@pblcyfretm mmharsﬁitt/Wairh EBBo PRyt D U DNA e

di fference ste elngg}%hﬁa Sefls Q@rg g% %% m@ ch,consi stsjpf t wo

shel | s,

25 one
10

i5

20

25

30

35

terne rate sh het °t he

the above soft/haxd copolymers.

Mention may be made, for example, of those consisting,
in this order:

* of a core made of a methyl methacrylate/ethyl
acrylate copolymer;

e of a shell made of a butyl acrylate/styrene
copolymer; _

e of a core made of a methyl methacrylate/ethyl
acrylate copolymer.

There are also other types of core-shell copolymers
such as hard (core)/soft/semi-hard copolymers. Compared
with the previous ones, the difference stems from the
“semi-hard” outer shell which consists of two shells,
one being the intermediate shell and the other the
outer shell. The intermediate shell is a copolymer of
methyl methacrylate, styrene and at least one monomer
chosen from alkyl acrylates, butadiene and isoprene.
The outer shell is a PMMA homopolymer or copolymer.

Méntion may be made, for example, of those consisting,

in this order:

¢ of a core made of a methyl methacrylate/ethyl

acrylate copolymer;

e of a shell made of a butyl acrylate/styrene
copolymer; ' o

» of a shell made of a methyl methacrylate/butyl
acrylate/styrene copolymer; and

MeRmEFER RES IFELSRdetlehr WRsmpIf BPrends®llcoRSPIEYIRES in this
ofndvehel) ERfle 8Lag,huLyhaaar ¥lbate/ ol Wete hqnolygery  of a

core made of a nethyl net

e are

t he



outer shell. The internediate shell is a copolyner of nethyl nethacrylate,
styrene and at |east one nononer chosen from al kyl acryl atee&gnubot2dizene

and isoprene. The outer shell is a PMVA honopol ymer or copol yner. 30
Mention may be nade, for exanple, of those consisting, in this order; of
a core made of a nethyl nethacryl ate/ethyl = acrylate copolyner; . 35 of a

shell made of a butyl acrylate/styrene copolyner; of a shell made of a
met hyl nethacryl ate/ butyl acryl ate/styr&ne copol yner; and 16 January 2007

9 of a shell made of a hyl thacryl ate/ethyl acryl ate copol yner.
Pgﬁ%s Tﬂ£%cf% Z

Wien choosi ng thé*pr8pof li g ePaStthemethacrylptefpllygsary to
take into accoantyldisd aspcdhymemy al ready be contained in the PMWA. This is
because there are comrercial grades of PMVA called "inpact"” grades which

contain acryligc inpact npdifiers, usually of the core-shell type. These
acrylic inpact "HoRi FRRPSIHHRY-ND RIRPHSEOBE e 8ENBCEHLE fie SPRARCIE ALt t hey
were introsluceés dwrdengsartys pol yneltd sdmiton accpumparetht SwhHikhanegusly
during its pol | saty . at gs a r.ber,, roduct s
nown” 15 per 2ot el borfRnE e el 2 s e pRBEREe JBi, 05
Advant ageous| y2TBe A2BPRT 323t e 9TARES bohz FiWéndrrelstedar imRakt” Agrafdesexanpl e,
Ti nuvi n(r) 213wbicHi amwviainl Oferand pmehket abbyifiey] ngsnaB34 §7 aypeli ba

Speci al ty Che&:f@—l shdBY 99p§.sedfheég acrylic impact modifiers may
10 also be present in the PMMA because they were
introduced during its polymerisation or prepared

simultaneously during its polymerisation.

As regards the UV absorber, thesge are products known
15 per se. Such products are cited in the Patent US 5 256
472. Advantageously, benzotriazoles and benzophenones
are uged. As an example, Tinuvin® 213 or Tinuvin® 109
and preferably Tinuvin® 234 from Ciba Specialty
Chemicals may be used. '
20
The composition coextrudable with PVDF advantageously
comprises:
e 25 to 35 parts of PVDF;
* 45 to 55 parts of PMMA;
25 o 8 to 18 parts of an acrylic elastomer;
* 2 to 3 parts of a UV absorber;
e the total making 100 parts.

The composition coextrudable with PVDF preferably
30 comprises: '

e 30 to 35 parts of PVDF;

¢ 50 to 55 parts of PMMA;

* 8 to 12 parts of an acrylic elastomér;

¢ 2 to 3 parts of a UV absorber;
35 + the total making 100 parts.

The coextrudable composition may be prepared by melt
blending the PVRF, the PMMA and the acrylic elastomer



The conposition coextrudable wth PVDF advantageously conprises: 25 to 35
45 to 55 parts of PMVA;, 25 8 to 18 part d6chngary@60¥!i c
el ast oner; 2 to 3 parts of a UV absorber; the total nmaking 100 parts.

parts of PVDF;

The conposition coextrudable with PVDF preferably 30 conpri ses:

parts of PVDF,

regard to the
and the PVDF |

between 2 and 50 gm and that of the coextrudabl e conposition

30 to 35

50 to 55 parts of PMVA; 8 to 12 parts of an acrylic

el ast oner; 2 to 3 parts of a UV absorber; 35 the total nmaking 100 parts.
The coextrudabl e conposition may be prepgdred by nelt blending the
“the PMVA and the acrylic elastomer 16 January 2007 10 to which the UV
absorber is ad88d."H&Panti§edlis| Psorher noyi agdiedni asivangprgeodeky, Wt h
chexmoptied: fd lmixeensass iuwgedf the 5 coextrudabl e conposition
ayer, the thickness of the PVDF | ayer is advantageously

PVDF, -

bet ween 10

and 100 gm 10"aAbRafeggEdudly, thehecairudese fidyercanaiptisgs ofasthmi n

constituents,

¢Bekordddbar teonpbsPYDbn peand0 tRe0 pabts 18fePMVAhe

respectively apg. VA 5 ts.of . PV er 25 1o 15 p

PMMVA respect i vgﬁl&ﬁg%\g%orté}engb@ g %lggéjéoﬁsd ?%‘Farﬁ[%gafg%P HE%Y n]ﬁ’/%%"t"ﬁfﬁ,ag
layer is in thetforaf oMt id ayleats: of e slogetdudgialascompes ot r udabl e
| ayer and -conpeétsédy,1@nd@iooc@nstituents, 50 to 90 parts of

10

15

20

25

30

35

Advantageously, the PVDF bage layer comprises, ag main
constituents, 70 to 100 parts of PVDF per 30 to 0 parts
of PMMA respectively and preferably 75 to 85 parts of
PVDF per 25 to 15 parts of PMMA respectively.

According to a second form of the invention, the PVDF
layer is in the form of two layers: 2

* one placed against the coextrudable layer and
comprising, as main constituents, 50 to 90 parts of
PVDF per 50 to 10 parts of PMMA respectively; and '

s the othér (also called the outer layer) comprisging,
as main constituents, 75 to 100 parts of PVDF per 25 to
0 parts cf PMMA regpectively.

That is to say the films of the invention comprise, in
the following order:

¢ a coextrudable layer of the composition of the
invention (the adhesive layer}; _ |

* a layer placed against the coextrudable 'layer and
comprising, as main constituents, 50 tb 90 parts of
PVDF per 50 to 10 parts of PMMA respectively; and .
¢ a layer {(also called the outer layer) comprising, as
main constituents, 75 to 100 parts of PVDF per 25 to 0
parts of PMMA respectively.

The outer layer advantageously comprises, as main

‘constituents, 85 to 100 parts of PVDF per 15 to 0 parts

of PMMA respectively and preferably 90 to 100 parts of

PVDF per 10 to 0 parts of PMMA respectively.

ts of
t he PVDF



called the outer layer) conprising, as main constituents,16Z&anuaryld07parts.

of PVDF per 25 to O parts of PMVA respectively. That is to say the filns

of the. invention conprise, in 25 the follow ng order: a coextrudable

| ayer of the conposition of the invention (the adhesive layer); a |ayer

pl aced agai nst the coextrudable |layer and conprising, as nmain

~ constituents, 50 to 90 parts of 30 PVDFlper 50 to 10 parts of PMVA
‘respectively; and a layer (also called the outer |layer) conprising, as

mai n constituents, 75 to 100 parts of PVDF per 25 to O parts of PMVA

respectively. 3BeThbicki®ss | @y erhadVandagedusdexteadpbl 8 esaomass el dh

consti tuents, 83 téﬁv&ﬂ@aﬁ%ﬁ%ldpz bgi\./%:erpeﬁ_olscm%io 1%\90[)'8:].( San f t%'é('}!‘“

respectively and grefera o, 100 parts o per 10 to 0(§%rts of
PMMVA respect i vER: FasuRthesooayers 13 adrRntagecnsdys Rtwesd |Zayer of
coext rudabl® cenposdtiron is advant ageously between 10 and 100 gm and t hat
of each of the other |ayers is advantageously between 2 5 and 50 gm The

invention also relates to the substrates coated with this film the
coext rudabl e cSRBosiHEBRIBRI fg SOpl BRkrf Hyal AstthehesWiidrtase. cazraf t h
regard to the stbstratie, ebhjontlmy deexiedaeably wayposf texaMbeinf :

chlorinated poLyQELS:adf2GiatPVfre PLASI Far Ll OV nated  PE,
10
‘With regard to the substrate, mention may be made, by
way of example, of: |
* chlorinated polymers: PVC, PVC plastic, chlorinated
PE; ,

15 e polymers and copolymers containing styrene, such as
ABS3, SAN, PS;
~® saturated polyesters (PET, PBT, etc.) and copoly-
esters or blends, unsaturated polyvester resins (SMC);

* epoxy and phenoclic resins; '

20 e ethylene/alkyl acrylate or ethylene/vinyl acetate
copolymers (e.g. EMA or EVA}, which are functionalised
or unfunctionalised; )

e PAs (polyamides) and CoPAs (copolyamides), PEBA,
polyesteramides and TPU (thermoplastic polyurethane) ;

25 & EVOH {ethylene/vinyl alcohol) copolymer;
¢ aluminium, steel or mixtures of metals;
e lignin-based composites;

_-. acrylic compounds (PMMA, etc.)

* glass;

30 e PVC and PU foams.

[Examples]

The following products were used:

35 KYNAR® 720 : a PVDF homopolymer from Atofina having
an MVI (Melt Volume Index) of 10 cm?/10 min (230°C,
5ka); |



15 polymers and copol yners containing styrene, such as ABS, SAN, PS;
saturated pol yesters (PET, PBT, etc.) and copol y- esters ®8 Jauanda(07
unsat ur ated pol yester resins (SMC); epoxy and phenolic resins; 20

et hyl ene/ al kyl acrylate or ethylene/vinyl acetate copolynmers (e.g. EVA or
EVA), which are functionalised or unfunctionalised; PAs (polyam des) and
CoPAs (copol yani des), PEBA, polyesterani des and TPU (thernopl astic

pol yuret hane); 25 EVOH (et hyl ene/ vi nylt2aFcohol ) copol yner; al um ni um

- steel or m xtures_of geta S; ﬂnl kfbased conposites; _acrylic conpounds

(PMWA, etc.)  gF¥Y&R 3(3'4°P\7Caa WRRELYMEEx AR eBFof e BaIGW ng
products were wsedVI3SMEINAR/GRZhe BEnd2WPF dronppol ywem of reim Atpfosrg havi ng
an Wl (Melt Vg i{g I ndex) of 10 cmi /10 mn (230C, 5kg); 16 January 2007
12 KYNAR 740 PVDF ol yner from Atofina having an MI (Mt Vol une
I ndex) of 1.1 cn®RPELASH Pégoc a , forok g BSs haalmawvar fMdmoAt ogl as
having an M/ ofs &m%.1% cwild 1 3vicw ; (23@Ckg$ 8nkeradinrbpadcbREMreeat ai ni ng

0 ‘ _
o 5 RIS SR ST [ o oo
absorber of the BBRASERET a¥oPe5 T0: t?p@”ﬂ‘@olﬁ}”%yl\epgéasd%‘i’mg VAICHEEi cal s;
of 2.5 cm®/10 min (230°C; 3.8 kg);
TINUVIN® 109 : a UV absorber of the benzotriazole
10 type sold by Ciba Specialty Chemicals; :
 TINUVIN® 213 : a UV absorber of the (hydroxyphenyl)
benzotriazole type sold by Ciba Specialty Chemicals;
TINUVIN® 234 : a UV absorber of the (hydroxyphenyl)
benzotriazole type sold by Ciba Specialty Chemicals;
15 D320 : the abbreviation for DURASTRENGTH® D320,
dencoting a soft/hard core-shell elastomer whose core is
a butyl acrylate/butadiene copolymer and whose shell is
made of PMMA, 80 nm in size, sold by CECA;
PARALOID® KM 355 : denoting a soft/hard core-shell
20 elastomer whose core ig a butyl acrylate homopolymer
and whose sghell is made of PMMA, 150 nm in size, sold
Ly Rohm and Haas.
The compositions in the examples are in % by weight.
25 '
Example‘l (according to the invention)

A two-layer film containing a 1ayer composed of 80%
KYNAR 720 PVDF and 20% ALTUGLAS BS8, 15 um in
30 thickness, and a binder 35 pum in thickness according to
the following formulation: 31.8% KYNAR 720, 51.7%
ALTUGLAS BSS8, 2.5% TINUVIN 234 and 15% D320, this film
having an elongation at break of 197%, a haze of 14
and, after seven days spent in an oven,‘no exudation

35 Dbeing observable. This film has a UV absorbance

sufficient for its use in outdoor applications.



TINUVIN(r) 213 : a UV absorber of the (hydroxyphenyl) benzotriazole.type
sold by Ciba Specialty Chemicals; TINUIN 234 ; a UV absditoknuafy 200@
(hydr oxyphenyl ) benzotriazole type sold by G ba Specialty Chem cals; 15
D320 t he abbreviation for DURASTRENGTH D320, denoting a soft/hard
core-shell elastonmer whose core is a butyl acryl ate/butadi ene copol yner
and whose shell is nmade of PMMA, 80 nmin size, sold by CECA;, PARALO Dr)
KM 355 : denoting a soft/hard core-shel |13 20 el astomer whose core is a
butyl acrylate honmopolyner 1| and whose shell is made of PMVA, 150 nmin
size, sold byERBARLANH: HAFCOTPRBICOPP tirgieetilR™ he exanpl es are in % by
wei ght. 25 Exanple 1 (according to the invention) A two-layer film

cont ai ning a1 gyer, eomased ol B0%. JYNIR 720, YDE angy 200 ALTUGHAS B8, 15

imin 30 thickness, nder m rn T hi ckness a ing to the

fol | owi ng fornBFEERoN7281. BYPKYNAR 7203 S RALISLAETUBEAS BEB, Wm 50%1 NUVI N
2]§4 and 13% D?Eﬂickﬂé§s fidma hadinagranselngat tpicialeshr aakosdidP 7% a haze
of 14 and, after s : Lp. an oven, . .no at | 35_bejng
obser vabt e. Th}tgefiﬁ{nfg%‘g,ﬁygz fﬁ?ﬁ%&%‘?b@gte s'u‘%ic%g f:%%gitssgs% in

out door appl-i cAELFBREAS 18SYantieh®y TIHY IN1334ERAAPLES2D3Acciahridt NGl t he
invention) A twaviayernfididngantahnkig rdagyess comppsed 66280Q0f KYNAR 720
PVDF and 20% A%Tg&é%tg%,se%% md-lianS 55 tepl cklnesasIi and a bi nder . 35. m in

t hi ckness accofdihg 2t theF ol SWRg SPeFulAt | Bh: OS5 F 6 KYRAK 726" 53. 9%
ALTUGLAS BSB, DRetog Tl NokeN 84 .andhie% 0320, hhes fi | B habsegpanre

el ongation at Bueakcpdn?21Q9% iashaze Bf cbkdoor applications.

Example 3: (according to the invention)

15 A two-layer film containing a layer composed of 80%
KYNAR 740 PVDF and 20% ALTUGLAS RBSS8, 15 pmm in
thickness, and a binder 35 pm in. thickness according to
the following formulation: 33.6% KYNAR 740, 53.9%
ALTUGLAS BS8, 2.5% TINUVIN 109 and 10% D320, this film

20 having an élongation at break of 150%, a haze of 8 and,
after seven days spent in an oven, no exudation being
obgervable. This £ilm has a v absorbance sufficient

for its use in outdoor applicatiohs.
25 Example 4: (according to the invention)

A two-layer film containing a layer composed of 80%

. KYNAR 740 PVDF and 20% ALTUGLAS BS8, 15 um in
thickness, and a binder 35 pm in thickness according to

30 the following formulation: 33.6% XYNAR 740, 53.9%
ALTUGLAS BS8, 2.5% TINUVIN 213 and 10% b320, this film
having an elongation at break of 150%, a haze of 6.5

- and, after seven days spent in an oven, no exudation
being observable. This film has a UV absorbance

35 sufficient for its use in outdoor applications.



and, after seven days spent in an oven, no exudation 10 bei ng observabl e.
ThIS filmhas a UV _absorbance sufficient for its use ir6gahckg2007
appl i cations. Exanple 3: (according to the invention) 15 A two-layer film
containing a | ayer conmposed of 80% KYNAR 740 PVDF and 20% ALTUGLAS BS8, 15

gmin thickness, and a binder 35 gmin thickness according to the
follow ng formul ation: 33.6% KYNAR 740, 53.9% ALTUGAS BS8, 2.5% TI NUVIN

109 and 10% D320, this film 20 having aﬁ-erongatlon at break of 150% a

" haze of 8 and, __ after seven gﬁgs spent_in an oven, no exudation being
observabl e. ThFEFP}nTiad B5CORA LS oY haitee ISWERFEPRNt for its use in
out door applications. 25 Exanple 4: (according to the invention) A

two-l ayer filmc a y d of VDF, .and 20%
ALTUGAS BS8, W%SQ&%lF%ng %1Eﬁe§%n&%. qggbﬁﬁdérgég ggﬁﬁg%%lc Eegg accordlzg
to 30 the fol | By fHtuIB0fonanss. GRASKYRMRUGLRS 53580, U4 TUBLASTBSS, 2.5%

TINUWIN 213 andhﬂﬂ%da&zo,antihasmnﬁm bavimgiranigleangat i eocatdieale of 150%
a haze of 6.5 . fterSev nt Xu iQn bei ng
?éa%1 n§ U@Brﬁgyé saert 6sufglment & ﬁfg

observabl e. ThIS fi sor ance 5 Use in
out door appl i cAETHHES J.E’é‘s\}ar?uérﬁyTZWIN1334Eﬁa‘ﬁrpl‘é’ 5‘332(%1001&@ g ito t he
i nvention) A tmwvhﬁyeanféiéngaﬂﬂdﬁr&mgbﬁeémyéf €90P0sedhake80% KY¥NAR 740

PVDF and 20% ALT i ckness, and a bi nder 35 gn1|n
t hi ckness accordl ng éftgts ‘%érf n gg}rl?ruﬁgt i°%5n:°V5% 6K \ﬁ\ﬁﬁi 6™ 53, 9%
ALTUGLAS BSB, 12615% Tlcmmrwabéa an@hlé% B320, hags 4i | W . halvioramre

el ongation at breskcieht1$0% ies haze if BrBocdnghpBid@hiongven days Spent in
an oven, no exudati on

Example 6 (comparative example)

15 A two-layer film containing a layer composed of 80%
K¥YNAR 720 PVDF and 20% OROGLAS V825T, 15 um in
thickness, and a binder 35 um in thickness according to
the following formulation: 32.5% KYNAR 720, 32.5%
OROGLAS V825T, 2.5% TINUVIN 234 and 32.5%  PARALOID KM

20 355, this £film having an elongation at bfeak of 150%, a
haze of 15 and, after one day spent in an oven,
exudation being observable. This film has a UV
absérbance insufficient for its use in outddbr
applications.

25 |

Example 7 (comparative example)

A two—layei film containing a layer composed of 80%
KYNAR 720 PVDF and 20% OROGLAS V825T, 15 pm in
30 thickness, and a binder 35 Mm in thickness according to
the following formulation: 32.5% KYNAR 720, 32.5%
OROGLAS V825T, 2.5% TINUVIN 234 and 32.5% DURASTRENGTH
D320, this film having an elongation at break of 150%,
a haze of 15 and, after one day spent in an oven,
35 exudation . being observable This £ilm has a‘mpyﬂ
agsorbanéé dnsufficient. . for . its use in outdoor

applications.



10 being observable. This filmhas a UV absorbance sufficient for its use

in outdoor applications. Exanple 6 (conparative exanple) {16lEanBatpgdolrayer
filmcontaining a | ayer conposed of 80% KYNAR 720 PVDF and 20% OROG.AS
V825T, 15 gmin thickness, and a binder 35 gmin thickness according to
the follow ng fornulation: 32.5% KYNAR 720, 32.5% OROG.AS V825T, 2.5%
TINUVIN 234 and 32. 5% PARALO D KM 20 355, this filmhaving an el ongation at
break of 150% a haze of 15 and, after 18ne day spent in an oven,

~exudation being observable. This filmhas a UV absorbance insufficient for

its use in outdoor applications. 25 I%Pﬁﬁﬁﬁe 7 (comparative exanple) A
two-layer filmcontaining a | ayer conposed of 80% KYNAR 720 PVDF and 20%

OROGLAS V825T, 415 b e 4 higkpess; d i . thickness
according to t%‘e fg(FBI %Sﬁgqggr !r:rﬁl at i onab%%ZW%‘@?KWR%%O%g@rg%ﬁ AS
V825T, 2.5% TI NUAN ©340aRGr88. 886 DOIRASTRENGTH D320, this film having an

el ongation |t #redk twaf sb5@¥rtsachamexpf 15 and, after one day spent in an
oven, 35 exudaji of ggpilr@gpg%grg@bgu@.ac'l;h'ﬁcf L%gg%ﬂa UV absorbance
[ door appli

insufficient for 1ts use’In out plications. 16 January 2007 15
CLAIMS 1. Conbostti®rt £8&%Er alabl & @SR rPYDF and conprising: 20 to 40
parts of PVDF;e5 tH tioma@OmpRifg DIo RMMRs. 5 to 18 parts of an acrylic
el ast oner; 1to 4 parts of a WV absorber;
10 2. Composition according to Claim 1 in which the
proportions are advantageously:
e 25 to 35 parts of PVDF;
® 45 to 55 parts of PMMA;
®* 8 to 18 parts of an acrylic elastomer;
15 e 2 to 3 parts of a UV absorber;
e the total making 100 parts.

3. Compogition according to Ciaim 1 in which the
proportions are advantageously:
20 e 30 to 35 parts of PVDF;
¢ 50 to 55 parts of PMMA;
* 8 to 12 parts of an acrylic elastomer;
s

e 2 to 3 parts of a UV absorber;
s the total making 100 parts.

25
4. Composition according to any one of the preceding
claims, in which the acrylic elastomer is a core-shell
copolymer.

30 5. Composition according to Claim 4, in- which the

core-shell copolymer is chosen from soft/hard,
‘hard/soft/hard and hard/soft/semi-hard copolymers.

6. Coextruded films consisting of:

35 e a layer of the coextrudable composition according to
any one of the preceding claims directly attached to
the latter; and



the total making 100 parts. 10 2. Conposition according to Caim1l in which
the proportions are advantageously: 25 to 35 parts of PUVBRlanuagf®2008 55
parts of PMMA;, 8 to 18 parts of an acrylic elastonmer; 15 2 to 3 parts of.
a UV absorber; the total making 100 parts. 3. Conposition according to
Claim1l in which the proportions are advantageously: 20 30 to 35 parts of
PVDF; 50 to 55 parts of PMMA; 8 to 12%%arts of an acrylic el astoner; 2
to 3 parts of a UV absorber; "the totadl King 100 parts. 25 4. .
~Conposi tion according t ne of the preceding clains, in which the
acrylic el astoffer? |%‘%£ 2)6‘ SHBYPT COPRTifEIE: 3¢ 3aidyms8stitsertRcor di ng
to daim4, insehich the pente sifel PVvITOppey ne0 it chopamtbr ah seMMA har d,

hard/ sof t/ hardrgggeg@{‘pg épft/sem' -hard copol ymers. 6. Coextruded filns
consisting of: 35 a layer of the coextrudabl e conposition according to
any one of the preceding clains directly attached to the latter; and 16
~January 2009 16 aFPMF- baseddimyetoc@Ipimsiag, iAS widkh atestpinents, 50

to 100 parts ‘(’:{oaé’é@':lz?}‘fér V\(}?}Ol‘ﬁéﬂfl%e%ar %F%Taéﬁwnf{:%ﬁ&?éé Veioy to5 1go Fi 1118

according to alm6 er CO as nmain
constituents, PBYED qﬁx?VDF per 30 to 0 parts of PM respectlvely

8. Films according to Claim 7, in which the PVDF-
10 Dbased layer comprises, as main constituents, 75 to 85
parts of PVDF per 25 to 15 parts of PMMA respectively.

9. Films according to any one of Claims 6 to 8, in
which the thickness of the PVDF layer is advantageously
15 Dbetween 2 and 50 pm and that of the coextrudable

composition between 10 and 100 pm.

10. Coextruded films comprising, in the following
order: '

20 e a coextrudable layer of the compositién according to
any one of Claims 1 to 5 (the adhesive layer);
e a layer placed against the coextrudable layer and
comprising, as main constituents, 50 to 90 parts of
PVDF per 50 to 10 parts of PMMA respectively; and

25 ® a layer (also called the outer layer) comprisging, as
main constituents, 75 to 100 parts of PVDF per 25 to 0
parts of PMMA respectively.

11. Films according to Claim 10, in which the outer
30 layer comprises, as main constituents, 85 to 100 parts
of PVDF per 15 to 0 parts of PMMA respectively.

12. Films. according to any one of Claims 10 to 11, - in
which the thickness. of the layer of coextrudable

35 composition is advantageously between 10 and 100 um and
that of each of the other layers is advantageously
between 2 and 50 um.



parts of PVDF per 30 to O parts of PMVA respectively. 8. Filns according to
Caim?7, in which the PVDF- 10 based | ayer conprises, as raiJaneop2007 uent s,
75 to 85 parts of PVDF per 25 to 15 parts of PMVA respectively. 9. Filns
according to any one of Clainms 6 to 8 1in which the thickness of the PVDF
| ayer i s advantageously 15 between 2 and 50 gm and that of the coextrudable
conposition between 10 and 100 gm 10. Coextruded filns conprising, in the -
following order: 20 a coextrudable |ayet of the conposition according to
any one of Claims 1 to 5 (the adhesive Jayer); a layer placed against the
coextrudabl e | dyer SHRSEXAMs iSRh6d ¥dthaf nf LBRAGIFEARS, t802RY ¥F parts of
PVDF per 50 toof0 Qartns of tRMMR resipectossainydadnd 2ompashiayen balws® cal |l ed
the outer |ayep) coRPLdsiid 33 sBLP gONstituents, 75 to 100 parts of PVDF
per 25 to O parts of PMVA respectlvefy. 11. Filnms according to Caim1l0,
in which the outer 30 |layer conprises, as main constituents, 85 to 100
‘parts of PVDF per 15-to O parts of PMVA respectively. 12. Filns according
“to any one of Cains 10 to 11, in which the thickness. of the |ayer of
coextrudabl e 35 conposition is advantageously between 10 and 100 gm and
that of each of the other |ayers is advantageously between 2 and 50 gm 16
January 2007 17 13. Substrates coated . with a filmaccording to any one

of Clains 6 to 12, the coextrudabl e conposition being { placed against the
substrate.. { ABSTRACT: L



COMPCSI TI ON COEXTRUDABLE W TH PVDF The present invention relates to a
conposition coextrudable with PVDF and conprising: 20 t&64awysayr 28070f

PVDF; 40 to 60 parts of PMMA, 5 to 18 parts of an acrylic el astoner; 1
to 4 parts of a UV absorber; the total making 100 parts. The invention
also relates to coextruded filns consisting of: a |ayer of the above _
coextrudabl e conposition (also called athesive |ayer) directly attached to
the latter; and a PVDF-based |ayer conprising, as nain constituents, 50

to 100 parts of PVDF per 50 to O partuggpha@MVA respectively (this layer is
also called for sinplification "PVDF layer”). According to a second form

of the invention, the PVDF layer is in the formof tw |ayers: one placed

agai nst the coextrudabl eCOHR@BITIIN QOMXNTRUBABYE WBrigivheconstituents, 50 to
90 parts of PVDF per 50 to 10 parts of PMVA respectively; and the other

(al so called the outer Ia%er) conErisin , ,_as main constituents, 75 to 100
parts of PVDF p&r 2BTE8™o pafvenbtopmASratpect itPel y@ TRemb@witritdron al so

rel ates to theceaiigudabés wobhebVDW i tdoimprfibling: t he coextrudabl e
(adhesive) conposid it@n40bghpgs RhRCREh@gal nst the substrate.

e 40 to 60 parts of PMMA;

* 5 to 18 partg of an acrylic elastomer;
* 1 to 4 parts of a UV absgorber;

. the total making 100 parts.

The invention also relates to coextruded films
consisting of: - '

* a layer of the above coextrudable composition (also
called adhesive layer) directly attached to the latter;
and

* a PVDF—based layer comprising,'as main constituents,
50 to 100 parts of PVDE per 50 to O parts of PMMA
respectively = (this layer isg also called for
simplification “PVDF layer”).

According to a second form of the invention, the PVDF

layer is in the form of two layers:

¢ one placed against the coextrudable 1ayef and
| comprising, as main constituents, 50 to 90 parte of

PVDF per 50 to 10 parts of PMMA respectively; and

¢ the other ({(also called the outer layer) comprising,
"as main constituents, 75 to 100 parts of DVDF per 25 to

0 parts of PMMA respectively.

The invention also relates to the substrates coated
with this film, the coextrudable {adhegive) composition

. being placed against the substrate.



