24 July 2004 - 1 THERMOFORVMABLE MULTILAYER FILM FOR THE P, chgﬁp OF
SUBSTRATES AND OBJECTS OBTAINED (Field of the invention] 5 Th 1Y
invention relates to a thernofornmable multilayer filmfor the protection
of substrates and to the objects thus obtained. Use is nade, particularly
in the notor-vehicle 10 industry, of nmany body conponents made of plastic,
such as bunpers, wing mrrors, the bonnet and increasingly all the other
conmponent s such @BEEHEFQRMﬁHLE(MuLmMBHxER.ETmﬂseoaomHQngﬂéﬁEémmﬁntdﬁé

advant age of being "ghtersuhE%ﬂAEE§d§ﬁ$Q% e of steel, of
aV|ng super

being 15 insensitive to corrosion an mechani cal
properties. These conponents are produced by nelt-injection-noulding

and/ or thernof grieng of ehetherempi@sti c. However, there is a technica
difficulty,;namely that it is nuch nore difficult to 20 paint themthan

st eel conponents One solution consists in covering these conponents wth
a coloured film this Th¢| m possieplty beingemthemol ayelacesa mudil ayer .

Usual Iy, this Ehéﬁmbﬁoﬂtt:ﬁ@f‘éj mmtthea%;t%‘mﬁ éo!ﬁmﬁﬁé gnde Bffoﬁ h%fm)'te“

plastic (the sub ate _é 5 onto it and, after cooling and
denoul di ng, th§ %n‘t‘n oat etd“?mot e EHUSuPBAaEPefh -~ this is the
t echni que of overnnuldhﬁg iFhwaddhegpiaan iohlbheyf ihmthe mbuaﬁ4$%&1blecontaCt

bet ween t e ol hefs PLAStEE AL Uiy FdfBoatl Ntbdd iy SYLAGE of Lhe film

facing the 30 injection of the no) ten p astic to and thus’t 84
vel ded. It is 3FsBUPBEEFDl &G dBsEGtfde e eebeetataed mreﬁeleguarur ed
film to coat &he shbsbrake Qﬁ)rrtph:@ten(t@ aiced {4 | ehOr aberHokinAr @3sigkhe

substrate ont$ﬁﬁggé %8E§UESQtE”HQv then o hggghy¥ %%ln%ﬁgqoggéggthe

35 assenbly e present 1 nvention te
substrates coate® usthry tasime t@@mmo@@et524m§dEy @D04steel, of being

15 insensitive to <corrosion and of having superior
‘mechanical properties. These components are produced by
melt-injection-moulding and/or thermoforming of a
thermoplastic. However, there is a . technical
difficulty, namely that it is much more difficult to

20 paint them than steel components. One solution consists
in covering these components with a coloured film, this
film possibly being a monclayer or a multilayer.
Usually, this film is placed in the bottom of a mould
and then the molten plastic (the substrate) is injected

25 onto it and, after «cooling and demoulding, the

'QD _ component coated with the coloured film - this is the
' technique of overmoulding. The adhesion of the film is
provided by contact between the molten plastic and the
_ film, causing that surface of the film facing the
30 injection of the molten plastic to melt and thus_fo be
 welded. Tt is also possible to coextrude the substrate
and the coloured film, to coat the substrate on the
‘coloured film or to hot-press the substrate onto the
coloured film, and then opticnally to thermoform the
" 35 assembly.

| The present invention relates to these films

and to the substrates coated using this technique.



- 2 - [Prior art] Patent US 5,514,427 proposes the use of the24‘§9)-,§@d4 ed
solvent casting technique for uniformy 5 dispersing pignents, dyes and
fillers ina mltilayer film The solvent casting technol ogy consists
firstly in producing a liquid thernoplastic polynmer conposition in a

sol vent containing the actual polyners, tRe~ dispersion of pignents and the
additives neeting a 10 given specification. This liquid conposition is then
uni formy deposlk®ePnrartlsupporting strip. The latter is taken into a
drying oven in which the solvents are extracted by evaporation and in

whi ch the conposition JS. lted in order to forma continuous |ayer. The
15 continuous filmis téﬁl}r‘?ﬁuﬂﬁ dp>H4h? &t MFORsEsof thae uss | mtcoblpei ses,
bearing from theoigmsiidel (t4elwuiist radstisy deteatriinfud s e ghigopRiyol efin
or acrylonistridges adi = ne tside, .a layer of_a

chl ori nat ed 5poI .ol%%%\l?@aﬁé%%%% a%ﬁ%%i %ggzgqllgi?grg and % %F%E%In?%%r| ayer
based on a.fludFopbl yhBE SRATSBE SAa8AingettRAdnAlagy. nsimtan 908879
descri bes 3 n}JIJ'tri | @yetudingna ﬁ]htcﬁiiﬁfd:ﬂé}tmbb&abiﬁﬁbnba!l@mﬁ@' b@ﬂp%@_{%’%ﬁ
casting an Jyyq naft i i,C o sl ective romthe. inside 25
(substrate si dgﬂ_1 t gat t %;lcﬁﬁstl de%%%gcr?lggﬁ'gsi %éel aég{;uﬁr Ppeymers, the

pr essur e- sensi tHAAPHRES velt ypryment dpagde the grasitidd viesyeneofing a
f1uoropol yaer igiwei chpébecitdt 868, have NOiRAd | Eghgss OEiGNt aLi an, and a

t ransparent Iaxﬁ{ifoq%sled n a fl udgro ol yner. 30, Patent EP 949, 120 proposes
a nultilayer film consi stimg. = f1omthd SHEPRETLBIt &bt silhe Htter

pol ymer suppor t19 ai@er| porye| @f Bmyingr piven nnt mihiehbuthadi erisrersisyrane,
poryam de, et C.okestlcrdd MY achybal e hiasend A wiqkn? G Uiz pigmented 35
fluorinated | ayer r% th ng particular orient atIOI!l-‘) an of "a i ranspar ent
fluorinated |ayér, %@t‘?‘ﬁe&“be%aerp&%i%wnf@r ePREiNYquR t daper - ovidreroul ded
by vari ouslssubsttdinesussidimad spalheel efdundorapRolram desuhstr affeshe24 July

2004 . _ film comprises, bearing from the inside (the substrate
side, which is ) made of a polyolefin or
acrylonitrile~butadiene—styrene) to the outside, a

layer of a chlorinated polyolefin, an acrylic adhesive
20 layer and a pigmented layer based on a fluoropdlymer
and on alkyl methacrylate.

Patent WO 98/37479 describes a multilayer film
obtained by the technique called solvent casting and
lamination, which has, respectively from the inside

25 {substrate side) to the outside, an adhesive layer of
ffW ‘ n the pressure-sensitive adhesive type, an  opague
' pigmented layer of a fluoropolymer in which the fillers
have no particular orientation and a transpérent layer

based on a fluoropolymer.

30 Patent EP 949,120 proposes a multilayer film
consisting, from the inside to the outside, of a
polymer support layer (polyolefin, acrylo-

nitrile-butadiene-~styrene, polyamide, etc.), of a
methacrylate base layer; of a colour-pigmented
35 fluorinated layer (with no particular orientation) and
of a transparent fluorinated layer, it then being
possible for this film to be overmoulded by wvarious
substrates, such as polyolefin or polyamide substrates.



-- 3 Patent US 5,725,712 proposes a thernofornaeble nultilayem fiy o4
obt ai ned by |l am nation, consisting, fromthe inside to the outside, of an
‘adhesi ve |l ayer, of a pignmented colour layer, in which the fillers have .5
no particular orientation, and of a transparent layer. Patent US 5, 707, 697
descri bes an external decorated and weat Fer-resi stant body conponent. This
conponent consists of a nultilayer film obtained by the technique called
sol vent casting, follovweddn: @0 bankpatidn prapdset aa S¥hsthalrermdbee

structure of t ' rd.ses, ] e iLnsi to.t.he outside, a
chl ori nat ed poInﬁ%ffgfEf%gfligapgkﬁg%kaadﬁgr iﬁagmtngatéonpol G8fEfFPRnI-
substrate, a pi t BBecébsbifle tPudhepotyifeidehaseld #ayathenivhi tayehe

]1:: llers fjo- not ldﬁ ﬁap@gﬂ@ﬂtwr%&l)@hhﬁrl@j’féﬁﬁt.ﬁlﬁi Qﬁi@lﬁldtﬁv\%’f g%/ﬁ@@%gﬁléve o
our opol yngr Vi a shin ppear ange, .Pat ent 404 escri bes
a nultil aygf5 s?%%?%&ecu&k%rcﬁ,n rr%l%%tlﬁg'i REFART1D THP RS He, 1a¥aE -2
reinforcing |ayer (of tHetesBS t{pey. coat @’ by d26ccdbgsr usdron wktharaal

adhesi on prinergé@sratdL) antihefeahdh @ Lol Qe dpbay erc ssietd NIrRi s @
PVDF- based copolynmer as a bl end mn%h an aE% EIC and .of a transparent
surface |ayer cofgi¥tiHy 6P & Btendtor® A % PYFEr TPVBE ARTPEIFGRY i c.
25 Patent- WO 94t€9)338cipriocpesessad Imd t idcdywent ceasitshing, £oivbowede hpsi de
to the outsigde,1 48 Mt SYPSTLAE € £0fy aQuﬁQ’?Pé@é.l.t &ﬁ%erst%%%h%%' NF OLné
conmpound corpatjipble wth the substrate, of a reinforcing l'ayer, of a
col oured layer Wwhi®th COREAPRS  30EFPPneits iLRSaACacky| ithe uostrade, oravi nyl
matrix, and fidleldyiroftedi tpensgdag®inti layer bagedioncPViknard nBMyd Havi ng
a -eonposi tional &gﬁgﬁ t. The (gl ing layer nmay consist of PBT, PET
ABS, PVC, PA, %%gl yé%?ér, PC’ gg%gﬁéblefiﬁ¥ an éFéypgﬁggalkyICOE%&r
(met h)acryl ate Topstwer -bagederidver pot yweichr theblféddesh alo lmest  any
two of thess paawer sanS 658040 desaknkasiant Wankaysr EibbAxpobLai ned by
coext rusi on and hot}pr%§S|Qg of a haxer of .
' flourdpolymer® layer having a shiny appearance.
Patent WO 96/40480 describes a multilayer
structure which, from the inside to the outside, has a
reinforcing layer {cf the ABS type) coated by
20 coextrusion with an adhesion primer (acrylic), then
with a coloured layer consisting of a PVDF-based
copolymer as a blend with an acrylic and of a
transparent surface layer consisting of a blend of
homopolymer PVDE with an acrylic.
25 Patent. WO  94/03337 proposes a multilayer
fﬁ; _ consisting, from the inside to the outside, of a
' substrate, of an adherent layer consisting of a
compound  compatible with the substrate, of a
reinforcing layer, of a coloured layer which contains
30 pigments .in an acrylic, urethane or vinyl matrix, and
finally of a transparent layer based on PVDF and PMMA
having a compositional gradient. The reinforcing layer
- may cqnsist of PBT, PET, ABS, PVC, PA, a polyester, PC,
a polyolefin, an ethylene-alkyl {meth}acrylate
35 copolymer, an acrylic polymer or a blend of at least
' any two of these polymers.
US 5,658,670 describes a two-laver film

obtained by coextrusion and hot-pressing of a layer of



24 July 2004 - 4 - PVDF or derivatives and of an ami ne-nodi fa&ediPAe04

pol yurethane or polyolefin layer. Patent Application JP 09-193189 A,
‘publ i shed on 29 July 1997, describes a filmconprising 4 layers 5 which,
fromthe inside to the outS|de are. a polypropylene layer, a filled

(pi gment ed) pol ypropylene |ayer, a |ayergqof an ethyl ene-glycidyl

met hacryl ate copolynmer and a transparent surface Iayer based on

pol ymet hy! et Nagiy! e GRYGL . sLespeghiv anﬁtsa)f(gjf,éi%%so 84 and

e
FR 2, 740, 385 descri be possessi ng three of four"l on a
pol yami de and &?Wﬁtéépﬁyoﬁnﬂ@”@ﬁew VY4 ene, al |l owi ng decor at ed

surfaces to be pl’Oduced’atéﬁt[Ib@li@@ﬁﬂb@abPPOQbigﬂj.SﬂJrhth@lﬁliéﬁecpfoﬁ he

prior art, the jpeak t stheahe5|on t he fl uoropoly | ayer to
t he ot her Iayers R/B?t ﬁgéafér ?e?ﬁ’gl Sef ! %&%mt he” P ot Tdtd OHEa

decoration 8f sliBstrat rdmmvetipw baehdeourid these obtkidehaviamg. arm

ext er nal |ayerpﬁﬁ@@r@by&eﬁéUQéQ@Qlygﬁfll@édPWB$gﬁénﬂbé f UpESvh PSS Ene
adhering perfecltly)étoth su bstrate. 1 Lnvention 1S al so

nuch - sinpl er TEAUF Act et hA tHAL & g&‘%]‘r‘i?é‘epﬁl&c Se: PRthagrplats cul ar
it requires no @@IO\JL&’NEI [éBllqi efa désenbparentof suhBadavdatyiean] babed prasent

i nvention rel atp%‘iy{rn@tﬁyl%geﬂ@a%ﬂ?ié)tfémmbﬁ%ﬂﬁul Lid et . conpri sing i n

succession; - a protective Ia transpa ent 48py r (B) conpri si ng
(by wei ght 1% he t ot al 5%%‘?1? é'f‘né 268@86 PR 0Dt T Y o> fHFIORS ymer
(Bi) and 100 te 0% bh pozelesrrng B2hressemt i gouy coagéssd i maseli abkyla

(neth)acrylategoggb&ﬁdF @?%%y%ﬁ1(%%engé%ﬁq m%d99L¥8n1ggl¥%%£byrgﬁgi

terfn nal group
lowing decorated surfaces to be produced.
15 [The technical problem)

In the films of the prior art, the weak point
is the adheéion of the fluoropolymer layer to the other
layers. Multilayer films useful for the protection and

20 decoration of substrates have now been found, these
films having an external layer made of a fluoropolymer
or PMMA or mixtures thereof adhering perfectly to the
substrate. The film of the invention is also much
simpler to manufacture than that of the prior art; in

25 particular it requires no solvent.

[Brief description of the invention]

_ The  present invention relates to a
30 thermoformable multilayer film comprising in
succession:

s &g protective layer (A};

*+ a transparent layer (B) comprising (by weight
the total amount being 100%) 0 to 100% of a

35 fluoropolymer (B1) and 100 to 0% of a polymer

(B2) "essentially consisting of alkyl
(meth)acrylate units;

* a layer (C) based on a polyamide with amine
terminal groups; .



a layer (D) consisting of a polyolefin functionalized by an unsaturated
carboxylic acid anhydride; a bonding |ayer(E) nmade of a P&l Jolef2004 Thi s
filmmy be obtai ned by coextruding the various |layers, the layer (A

possi bly being | am nated wusing the standard technique for thernoplastics.
This filmcan then be used to cover various substrates, for exanple by

i nj ection-nmoul ding the substrate in the melt onto the nultilayer film
placed in the bottomof an injection nould, the layer (A) of the film

bei ng pl aced agai st & Hevigal |(Dpf copeiabing. obne Bk &fignbodi nent rel ates

to substrates coated fu\ffctmoﬁam& idyMen {keiaitadddesepbRylon Lfid he
i nvention] The protect V§3é Ca@(y (A) is atenporary |layer allow ng the
‘B)

shiny and transparent to be protected during the steps of
handl i ng, ther nof orem g pondhddi Hyweeat (Ednnadel of ey pogolefm. This protective

| ayer nakes it pOSSI e ot @1 TR rrtyalaa Up AR ByacOb¥Erua iy frage finish.
Thus, this | ayer e snpot rough, depe % on the desired surface

finish, This VERSLealovaEst HNUSEYSE AAleROHT Hh1ih Dejowt Jempanred of
degr adi ng t he winicateef shasdiand t{dBhniddeafidvageotsionlddiies. | Ayes has a

thi ckness of BaLMPe.dQand,Lo0-0m andeoprel pLAbLY. TARAA Ao 109 The

materials that can used roduce t ayer rom (i)
sat urated pol FESELE, bzuw%lrﬂermaﬁadrﬁ@r t%ﬁ@b?é§@%@ sin ke melt
pol yet her est ercntanthel malpal yobef £ 11t pIReidy Ter eherboe@@aldﬂerrs, such as

pol yet hyl enes .Qr. l; n f ng e nmade of
the PET sold l% (?%% %Sﬁ %%%‘%ﬂe%iaerre)éW%ﬂﬁp OF)&}% f‘?ﬂm'lrfﬁl Eﬁ)a%/ C}Iérr“gy contain
various fill eraélalélﬁéhtlé% whld2of sthg @wvllaol in, cal ci um carbonat e,

al um ni um f | akes artginé;ieé rﬁ%reveeenba ereﬁg(ﬁ he transparent surface | ayer

(B) is formed from I~ or t&s Zpafad) 2004
with these 11ms

[Detailed description of the invention]

The protective layer (A) is a temporary layer
allowing the shiny and transparent layver (B) to be
protected during the steps of handling, thermoforming,
and injection-moulding the film. This protective Ilayer
makes it possible to maintain or promote a given
surface finish. Thus, this layer may be smoocth or
rough, depending on the desired surface finish. This
layer avoids the use of a demoulding agent capable of
degrading the surface finish of (B). Advantageously, this
layer has a thickness of between 10 and 150 pm and
preferably from 50 to 100 pm. The materials that can be
used to produce this layer may be chogen from (i)
saturated polyesters, such as PET and PBT, copolyesters
and polyetheresters and (ii) polyolefin homopolymers or
copolymers, such as polyethylenes or polypropylenes. By
way of example, mention may be made of the PET sold
under the brand name MYLAR® by DuPont. This layer may
contain various fillers, such as Ti0;, silica, kaolin,
calcium carbonate, aluminium flakes and derivatives
thereof.

The transparent surface layer {(B) is formed from

a polymer or a blend of polymers making it



possible to obtain a transparent shiny surface resistant to £Ngy s&ls or
external attack or to W/. This |ayer, advantageously has a thickKness
ranging from10 to 200 pmand preferably from70 to 140 dun. 5 By way of
exanpl e of fluoropolyners (Bl), nention may nost particularly be nmade of:
PVDFs, vinylidene fluoride (VF2) honopol ygrers and vinylidene fluoride (VF2)
.copol yners preferably containing a';” | east fSP% by }[Aﬁl ?ht of (\I—/IEI% and at

| east 10 one o ; or NOQES , - grotrifluoroethyl ene ,

trifl uoroethyl %’ﬁg%l%!'rgE) %;%Dt r?? ?J%)l?oetahyl%%%nﬁ?d’ opﬁﬁﬁ%r s;su)’r:-f‘i‘c_:e _
copol yners, cofBFAPRENE 5P defeemi¢at reif | arreomidly ladri@cindirotoe vy | 8hés units.

and (CTFE), (VBY8Y), aﬂdaiiuabelaﬁsliﬂehafs: @orm&a?éseéﬂhfrang%ﬁkiFﬁggxgregﬁ;rglngne
VF3) h ol r nd especi a r nmers, .0 orotri

E:TFE%, O?‘?’EE) yggxg?ﬁu'gnrl o?or?&(;ﬁ%ﬁeeér%ratb‘(aﬁlg%)%ﬁ‘ni%?stanaggp’ﬂlonal ly VF2 and/or.
VF3 Anpng these fl uor ool ywey s ¢8| )exdnplis oitlvafihageped yiversse (BYDE. | f

‘the layer (B) @entabfisndPinodt dartiRoePTHNERdLaeage, the other polymer

(B2), which nakes 25 }_L\} ossi bl e tg, i ncrease the adhesi %n to tlhe | ayer

(C). This polymer (B2)° entraV-yIebRsiSHgdsr AYk§) homopolymers
and vinylidene fluoride (VF2) copolymers preferably

containing at least 50% by weight of VF2 and at least

10 one other fluoromonomer, such as
chlorotrifluorcethylene (CTFE), hexafluoropropylene
(HFP), trifluoroethylene (VF3) and tetrofluo}oethylene

3 (TFE) ;
-~ trifluorocethylene (VE3) homopolymers and

15 copolymers; ,
' - copolymers, and especially terpolymers,
combining residues of chlorotrifluorocethylene (CTFE),
tetrafluoroethylene {(TFE) hexafluoropropylene {HEP)
and/oxr ethylene units and opticnally VF2 and/or. VF3
20  units. :
Among these fluoropolymers {B1}, it is
advantageous to use PVDF.
If the layer (B) contains (Bl1) it  is
recommended to add the other polymer (B2), which makes
] 25 it possible to' increase the adhésion to the layer (C).
{i} : This polymer (B2), essentially consisting of alkyl
' (meth)acrylate units, may also include acid, acid
chloride, alcohol or anhydride functional groups. By
way of example of polymer (B2), mention may be made of
30 the homopolymers of an alkyl (meth)acrylate. Alkyl
(meth)acrylates, described in KIRK-OTHMER,
Encyclopéedia of Chemical Technology, 4th edition in
Vol. 1, pages 292-293 and in Vol. 16, pages 475-478.
Mention may also be made of copoiymers of at least two
35 of these (meth)acrylates and copolymers of at least one
(meth)acrylate with at leaét one monomer chosen from
acrylonitrile, butadiene, styrene or isoprene, prdvided
that the proportion of (meth)acrylate is at least
50 mol%. Advantageously, (B2) is PMMA. These polymers



(meth)acrylate units, may also include acid, acid chloride, =l 040"
anhydride functional groups. By way of exanple of polynmer (B2), 'nention
may be nmade of 30 the honopol ymers o described in Kl RK- OTHVER,

Encycl opaedi a of Chem cal Technol ogy, 4th edition in Vol. 1, pages 292-293
and in Vol. 16, pages 475-478. Mention_mgy-al so be nmade of copol yners of
at least two 35 of these (neth)acryl ates and copolyners of at |east one

(neth)acrylate wth al,dcaste ong MNO fom .acrylonitril
but adi ene, styr ene of 1%Sopr ene. provi c%{ %e %lrl%p 1O oY thie

(methyacryl ate cf‘E“Qé‘ton}eé’é”sf“enﬁeoﬁﬁﬁ%‘b%@aﬂﬂﬂgé@u%? CORRYin saPMWKpadthese
pol yners 24 Julmpdi(i4r ér (BBgycoosmtsdire) t hiel efddifeoRPNOFRr Sa@Ash ic

optionally the ti-Qne bove and dq. not  contain an 1p act
rﬁﬂﬁyp %ﬂﬂ&n % %TQ1C 1§Ha(£ ?ﬂ%é%

nmodi fi'er or they contain, in addition, ‘an acr e%cﬁ"’rq'er Fhe
acrylic inpdct SHsELcer sr%ﬁ*@mférf @J@@ﬁppépolmébm ot bdibclsleeepolcymars of
at | east one mumeFer chesen Frem styrene, Eutaghéﬂé L1soprane apgd

Al
| east one nono en fromacrylonitrile and net h) acryl at es;
they may be of n%e%coéé&srﬂe??m?r ékosﬁﬂegé C8c ’iy&%’r’rﬁigtl St i B ey be
bl ended with th@ef@)@@lryﬂréﬁe(iBZ)tf@rycemw bes deenhpr couceshen 1mey e
|t roduced dur imsdehe: gk e ingald:O o <482 %aé} Y i Re Pigd4Ged

si mul t aneousl y durin neri,zat| on of amount of acrylic

i npact |af| lir}%?% QSZE %, e PPEmM }ée?% fmfctﬁ%qeéj pef 1Y 0®e 0 70

parts of (BZ) amr@dlwantlaghmjsigy tlné)n‘pﬁ-lytn@rZQatﬁ)aht SPe(BHS be Ahpart’s

of (B2) . It wyld nofcbe }?ﬁ [ the ?n%ﬂpta%fe.?ﬁ];s?y' nventmn if (tE'ﬁ{) wer e
e c

a-blend of two Qr _mor.e of mers ay erd ri se
(B} or (B2). ROLYDGTigghigs torfe (%%Aer (Té)e oa;qrmrritsm@ @Brylladwamaa:geousw
this layer (B) mouffiegesna3) tfol08xpasis, (by weloght) ©f 365 )arlEgr A0 50
ber 40 to 26 parbs Moo B3rts BTt LB7 pr AdPer St i he s%rogf 88 e 25
SUM PEX TR (rPaﬂrltémp@urraﬁorf@(r)ZOarmamoepASS(Baﬂlzltr)wdum not be
outside the scope of the invention if (B2) were a blend
of two or more of the above polymers.
The layer (B) may comprise (Bl) or (B2). As
- 20  regards the layer (B) comprising (B1), advantageously
this layer (B) comprises 50 to 100 parts (by weight) of
(Bl) per 0 to 50 parts of (B2) and preferably comprises
60 to 80 parts (by weight) of (Bl) per 40 to 20 parts
of (B2). Suitable polymers in the case of {B2) are
25 SUMIPEX TR® from Sumotomo® and OROGLASS HT121® from
Q;) Atoglass and, in the case of (B2), KYNAR 720%® from E1f
- Atochem. This layer may contain various organic and/or
inorganic fillers, for example UV absorbers of the
TINUVIN® family from Ciba Speciality Chemicals;  this
30 layer may also contain pigments or dyes. This layer has
very gqod‘ resistance to the various fluids used in
motor vehicles, such as | petrol, coolant,
windscreen-washer liquid, brake fluid, engine oil and
hydraulic transmission fluid. Very good preservation
35 over time of the surface finish and surface appearance
of the film is obtained.
Using the extrusion technique, it is possible
to orient the pigments or dyes in this layer in the
flow direction, making the appearance of the film



Atogl ass and, in the case of (B2), KYNAR 720(r) froméElf At@pjmooﬁhi S
layer may contain various organic and/or inorganic fillers, for ‘exanple WV
absorbers of the TINUVIN(r) famly from G ba Speciality Chemcals; this 30
| ayer may al so contain pignents or dyes. This |ayer has very good'
resistance to the various fluids used in. gmtor vehicles, such as petrol,
cool ant, w ndscreen-washer |iquid, brake fluid, engine oil and hydraulic

[ i sh and sur a6 e Snce "6 “ThEEy |51 el By s ilerng ot b8 ot usi on

finish and surface appearance o e fil tal AEFEN e g3

techni que, it iB'YBRLED| ehavdngri emt tHelgplgramits orspiyes i nathds | @yer in
the flow di recd:!il@cmsimgakipggméhﬁtﬁppeatancgnog itshe rbbh B 24 )Ly 29@%1'0 8-

ani sotropic. To is, .that js required js tq,use pignents having an
ani sot r opi ¢ asp(e%%ér(gtl[i O.PEBJS/lécho%iscfsneg pi%gorrent wi th&n i§5&f985i c H8¥ect
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' - of one or more salts or mixtures of diamines,
such as hexamethylenediamine, dodecamethylenediamine,
metaxylylenediamine, bis (p-aminocyclohexyl)methane and
trimethylhexamethylenediamine, ~with diacids, such as

20 isophthalic, terephthalic, adipic, azelaic, suberic,
sebacic and dodecanedicarboxylic acids.
By way of examples of polyamides, mention may
be made of PA-6, PR-6,6, PA-11 and PA-12.
Advantageously, it i1is also possible to use
25 copolyamides. Mention may be made of the copolyamides
{;) resulting from the condensation of at 1léast two
' o, o-aminocarboxylic acids or of two lactams or of a
lactam and of an o,®-aminocarboxylic acid. Mention. may
also be made of the copolyamides resulting from the
30 condensation of at least one o, ®@-aminocarboxylic acid
(or a lactam), at least one diamine and at least one
dicarboxylic acid. |
By way of examples of lactams, mention may be
made cf those having from 3 to 12 carbon atoms in the
35 main ring and which can be substituted. Mention may be
made, for example, of B,pP-dimethylpropiolactam,
o, a-dimethylpropiolactam, amylolactam, caprolactam,
capryllactam and lauryllactam.
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methylenediamine, dodecamethylenediamine, 1,5-diamino-

hexane, 2,2,4-trimethyl-1, 6-diaminohexane, diamine
polyols, ‘isophorone diamine (IPD), methyl-
pentamethylenediamine {MPDM) , bis(aminocyclo-
20 hexyl)methane {BACM) , bis (3-methyl-4-aminocyclo-

hexyl}methane (BMACM).

By way of examples of copolyamides, mention may
be made of = copolymers of caprolactam and of
lauryllactam (PAa-6/12), copolymers of  caprolactam,

) 25 adipic acid ‘' and hexamethylenediamine (PA-6/6,6),

,’,} copolymers of caprolactam, lauryllactam, adipic acid

' and hexamethylenediamine (PA-6/12/6,6), copolymers of

caprolactam, lauryllactam, ll-aminoundecancic acid,

azelaic acid and hexamethylenediamine (PA-6/6,9/117/12),

- 30 copolymers of 'caprolactam, lauryllactam,

11—aminoundecanoic acid, adipic acid and
hexamethylenediamine (PA—6/6,6/11/12), copolymers of |

lauryllactam, azelaic acid and hexamethylenediamine

(PA-6,9/12) . Advantageously, the copolyamide is chosen

35 from PA-6/12 and PA—6/6,6; The advantage of these

copolyamides is their lower.melting point than that of

PA-6.
In order to obtain amine terminal groups, all

that is required is to carry out the synthesis in the
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It would not be outside the scope of the
inventionto use blends of polyamides with a polyolefin.
Advantageously, these blends have a polyamide matrix,
20 that is to say they contain (by weight) 55 to 100 parts
of polyamide per 0 to 45 parts of polyolefin, the
polyolefin possibly being functionalized or being a
blend of a  functionalized polyolefin with an
unfunctionalized polyoclefin. By way of example, use may
25 be made of the functionalized and unfunctionalized
' polyolefins described in the layer (D).
A-particularly suitable polyamide is the PA-12
AESNO TL® from E1f Atochem®, which makes it possible,
if (B2) contains functional groups, to produce, wvia a
30 chemical reaction, a covalent bond, stable over time,
with the anhydride, acid, acid chloride or alcohol
functioﬁal groups of the polymer B2. The thickness of
this layer is advantageously between 5 and 200 pm and
preferably between 70 and 140 pm. This layer may
35 contain various organic and/or inorganic fillers, for
example UV absorbers of thé TINUVIN® faﬁily from Ciba
Speciality Chemicals; this layer may also contain
pigments or dyes.
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to form a bond stable over time. This functionalized
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coextrusion binder. _

20 Conventionally, a polyolefin is a homopolymer
or copolymer of a-olefins or of diolefins, such as, for
example, ethylene, propylene, 1l-butane, 1l-octene and
butadiene. By way of examples, mention may be made of:

- ethy;ene ‘homopolymers and copolymers,
. 25 particularly LDPE, HDPE, LLDPE (linear low-density
i;’ polyethylene), VLDPE (very low-density polyethylene)
' - and metallocene polyethylene;
— propylene homopolymers or copolymers;
. — ethylene/a~olefin copolymers, such as

30 éthylene/propylene, EPR (ethylene-propylene rubber) and
ethylene/propylene/diene (EPDM) copolymers;

- 7styrene/ethylene—butylene/étyrene {SEBRS},
- styrene/butadiene/styrene (SBS), styrene/isoprene/
styrene (SIS} and styrene/ethylene-propylene/styrene

35 (SEPS) block copolymers; .

~ copolymers of ethylehe with at least one
product chosen from unsaturated carboxylic acid esters
or salts, such as alkyl (meth)acrylate (for exampie
methyl acrylate), or wvinyl esters of saturated



20 Conventionally, a polyolefin is a honopolymer or copolynegy, {? éhd¥ efins
or of diolefins, such as, for exanple, ethylene, propylene, 1- lﬂ

‘1-octene and butadi ene. By way of exanples, nention nmay be nmade of. -

et hyl ene honopol yners and copol yners, 25 particularly LDPE, HDPE, LLDPE
(It near lowdensity polyethylene), VLDPHEAvery |owdensity polyethyl ene)
and netal | ocene pol yet hyl ene; propyl ene honopol yners or copol yners; -

et hyl ene/ a- - ol &f y such,as 30 e e ro Iene EPR
(et hyl ene- pr opy] ene%&ﬂg%erg)gagﬁd 5§ SthyF&nd fpV%p%Fe{-n]%é‘g ¢ (EPmgrtion
copol yners; - &ty CoRenemiy| BRaésbhly| enigtyp dre {0SEES) welght

styrene/ but adi ene/ st yr @Re (fSB%);ao%bS(&SQé/ E&ril%@@%n g'gfyrt%@e 169e® and

styrene/ et hyl e ropyl ene/ st 35 (S lyners; -
co%ol ymers gf g}%ﬁp eﬁé with a P@g&monep fuct %él"f6§ n FYoHAUHSRas at ed

car boxylic aci §aa éwélcoracsiai t enhgdehdas wilikhd. (Bet Waacr g atexdnigdre ,exanpl e
met hyl ~acryl at a.)ent%nvmayl 8513(1388 ok %H&%BB@Q gélit’j'ié/fag'gso hrafed or

carboxylic acids i nyl, acetate, tion conmonormer
possi bl y bei ng 880 é’mﬁﬁ% é wei ght . ﬂ?éaftﬁt)f@ttleéinal i SREPPBY Yt ef | R t he
| ayer (D) nayabbydmides! effhe p;ﬁayﬁmmghqwmsw&atwr@t rlowd B8 hw4dd c acid

anhydr de uni t sy B ey Ofuexal o 1Ll on By Be TRdesat Lhe above

pol yol ef i nf grafte or, copal yneri zed by uns
anhydr i des™0 Th@Tgtde: iimysHtdcasoedisar amiGrdnrabect iegboxgilik] edids wwe art .

It would not beedlt sisdeheheicaGape i@ sofo it hed v et shHiRsaldeat ed
carboxylic acigd der| vay ves of t ese %@I ds.. and anhydri des.

|
By -way of exanp?es %En% &k armprieebe' nBde - of" adtdH et REEMHET aci d,

mal.ei ¢ aci d, f BRALK C Ia@t@lacrﬂmorﬁcctdam dlale-ngt oaccd acfulaiitacemiid,

anhydri de, nadu@aéén@ahaeiade HebeIE aphydr m&c@mi Sagﬁﬁi ed 1pj;el ¢
anhydr i des]f§uch exa Glné, d| rret h |paleic. an ri el y \lelfa%;l?
0

exanpl es de?PG%FF%gg AtsHN - 1de and substltuted maleic

anhydrldes such as, for example, dimethylmaleic

anhydride. By way of examples of derivatives; mention

may be made of the salts, amides, imides and esters,

such as sodium monomaleate and dimaleate, dimethyl

20 acrylamide, maleimide and fumarate; the {meth)acrylic

acid may be completely or partially neutralized by

metals such as Zn, Ca and Li. A functionalized

polyolefin is, for example, a PE/EPR blend, the ratio

by weight of which may vary greatly, for example

- 25 Dbetween 40/60 and 90/10, the said blend being cografted

‘L)_ - with an anhydride, especially maleic anhydride, with a
' grafting level for example of 0.01 to 5% by weight.

Advantageously, (D) is based on polypfopylene

for exanmple essentially comprising polypropylene

30 homopolymer or copolymer functionalized by grafting

with at 1least one unsaturated carboxylic acid, an

unsaturatéd carboxylic acid dnhydride or derivatives of

these acids and anhydrides. These products have already

7 been mentioned above. Advantageously, polypropylene

35 with an MFI (Melt flow Index) of 0.1 to 10 g/10 ninutes

(at’ 230°C/2.16 kqg) is grafted with maleic anhydride in

the presence of initiators such as peroxides. The

amount of maleic anhydride effectively grafted may be

between 0.1 and 10% by weight of the grafted
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_ : copolymer, poly(l-butene) homopolymer or copolymer and
polystyrene homopolymer or copolymer, and preferably
polypropyleﬁe.

~ these blends being grafted by a functional
20 monomer chosen from carboxylic acids and their
‘derivatives, acid chlorides, isocyanates, oxazolines,
epoxides, amines or hydroxyls, and preferably
unsaturated dicarboxylic acid anhydrides;
- these grafted blends optionally being diluted
_ 25 in at least 'one polyolefin essentially comprising
{iﬁ : propylene units or in at least one polymer having an
' elastomeric character, or in a blend thereof.
Polymers that can be used for this layer (D)
are, for example, the grafted polypropylenes from E1f
30 Atochem and from DuPont sold under the brand names
OREVAC PPFT® and BYNEL 50E561®, respectively.
The thickness of this layer is advantageously
between 10 and 250 um and preferably between 40 and
110 pm. This layer.may contain various organic and/or
35 inorganic fillers, for example UV absorbers of the
TINUVIN® family from Ciba Speciality Chenmicals; this
layer may also contain pigments or dyes.
Using the extrusion technique, it 1is possible
to orient the pigments or dyes in this layer in the
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the layerIS(EQa9gg g?g éﬁgséé §5Eop %&Q;? 050 1 and %B%ByMNS from
Appryl. The thickness of this layer is advantageously
between 400 and 800 pm and preferably between 500 and
600 pm. Thi.s layer may contain various organic and/or
7 inorganic fillers, for example UV absorbers from the
20 TINUVIN® family from Ciba Speciality Chemicals; this
layer may also contain pigments or dyes. .

Using the extrusion technigue, it is possible

to orient the pigments or dyes in this layer in the
, flow direction, making the appearance of the £f£ilm
) 25 anisotropic. To do this, all that is required is to use
{f)’ ' pigments having an anisotropic aspect ratio. By
‘ choosing pigments with an isotropic aspect ratio
{aspect ratio close to 1), this effect may
advantageously be eliminated. This orientation of the

30 pigments gives an interferential effect.

The film of the invention is manufactured by
coextrusion using a standard technique for
thermoplastics, in which the molten material 0of the
various layers is forced through sheet dies placed very

35 close to each other; the combination of molten
materials forms the multilayer film which is cooled by
passing over controlled—temperature rolls. By adjusting
the speeds of rolls placed in the machine direction
and/or rolls placed in the cross direction, it is



used. Materials perfectly suitable for producing this 15 Ia_y@p;dg{yezoroae _
pol ypropyl enes 3050 BNl and 3060 M\5 from Appryl. The thickness of this
‘layer is advantageously between choosing (aspect 600 m This |ayer may
inorganic fillers, for and preferably between 500 and contain various
organi ¢ and/or exanple UV absorbers fr_onl1 he 20 TINWIN(r) famly from
Ci ba Speciality Chemcals; layer may al so contai 'nblol gnent s ?rtﬂyes: to t25
30 this Using the extrusion technique, it is possible orient the pignents
or dyes in thi é’ﬂsé*‘lé’ﬁei ?H e F oW difecti b, tRekiteg manbiaspetimartdcl t he
film anisotropingd/oFfoidothhi syoablditettianrequired is to use p![ %rrent s
havi ng an ani sotropic agpegkrtabeo+BY 4%) d, 800 m pi gnents w an

rati ogcl ose to isotropic aspect rat;o "1 ?O]?%llsaye?rfsec o O$farCadéous! y
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I nvention is ar uf.act by - techni que. for e nolten ma

of the vari oussﬁltagtggr swqi_tg&?‘ort%%dlgﬁe"?%gug f sﬁ%%?e d?]éjs{]pefdacje‘a VP yarss5od| ose to
each other; th&SCHHBIAAERon of nolten .

The multilayer film of the invention is useful
for covering substrates, either by overmoulding or by
10 coextrusion or by coating or by hot-pressing.
Advantageously, the overmoulding techniQue is used. If
_ the mould is of simple shape, the injectioﬁ moulding
?;j moulding of the substrate in the melt is sufficient to
press the film against the wall of the mould; in this
15'_case'the film is used as obtained. If the mould is of
more complicated shape, to avoid stresses in the film
and to ensure a good contact between the film and the
walls of the moulds, it 1s necessary to preform the
film by thermoforming before putting it into the mould.
20 It is possible to use another mould of fhe same, shape
and, with the aid of a component having the. same shape,
but as the positive, the film is thermcformed; it is
also possible to use the same mould which serves for
injection-moulding the substrate. It is also possible,
) 25  in the case of conditions intermediate between those of
539 the above, not to carry out thermoforming but to put
- the film as it is in the mould and, using compressed
air on the side where the substrate is injection-
moulded, to press the film against the wall of the
30 mould. It is also possible to create a vacuum on the
other side of the film in order to press it against the
wall of the mould. .
If the  film has to be thermoformed, the
products used must have a thermoforming temperature
'35 range encompassing as wide as possible a range. By way
of example, Table 1 below mentions the melting point
(Tw) , the minimum thermoforming temperature (TFTwa) and
the maximum thermoforming temperature (TFTpax) oOf



materials forms the nultilayer filmwhich is cooled by passizngRvVRpa
controll ed-tenperature rolls. By adjusting the speeds of rolls %iaced in
‘the machine direction and/or rolls placed in the cross direction, it is 24
July 2004 - - 15 possible to stretch the filmin the nmachine direction
and/or in the cross direction. The MFls_ofsthe various layers are chosen to
be as close as possible, between 1 and 20 (at 230/2.16 kg) 5 and are

advant ageousl y . 4 . this chaice . falls within the scope of those
skilled in the ‘_;aldfrtlgo% %Oorg%(}%rtuzjsein&r?. Ofrh@l%uf‘?}’?ﬁ?/e?ff the &flehe s nbBfit i on
is useful for YA L9R-substrates, either by overnmoul ding or by 10
coextrusion or by coating or by hot-pressing. Advantageously, the

over noul di ng technique is used. If the nould is of sinple shape, the
injection nmoul ding moul ding of the substrate in the nelt is sufficient to
press the filmagainst the wall of the nmould; in this 15 case the filmis
used as obtained., If the nould is of nore conplicated shape, to avoid
stresses in the film and to ensure a good contact between the film and the
wal s of the nmoulds, it is necessary to preformthe filmby thernoformng
before putting it into the nmould. 20 It is possible to use another nould of
the sanme, shape and, with the aid of a conponent having the-sane shape,
but as the positive, the filmis thernoforned; it is also possible to use
t he same noul d which serves for injection-noulding the substrate. It is

al so possible, 25- in the case of 'conditions internmedi ate between those of
t he above, not to carry out thernoformng but to put the filmas it is in
the moul d and, using 'conpressed air on the side where the substrate is

i njection- noulded, to press the filmagainst the wall of the 30 nould. It
is also possible to create a vacuumon the other side of the filmin order
to press it against the wall of the nould. If the' filmhas to be

t her mof or med, . t he



products used nust have a thernoform ng tenperature 35 rangg4g[]ﬁ,g@ggssi ng
as wide as possible a range. By way of exanple, Table 1 bel ow nentions the
‘melting point (Tm , .the mninmumthernoform ng tenperature (TFTmin) and
t he maxi mum t hernof ormi ng tenperature (TFTnmax) of 24 July 2004 - 16
various constituents of the layers of the,filmof the invention., 24 July
2004 - 17 - PRODUCTT. (C) TFT" TFT , polypropyl ene honopol yner165 - 175Tm -
25CTm  +5C pol ypropyl ene copolynmer160 -- 171Tm - 30CTm + 30C nmal eici zed
pol ypr opyl engt60—3+5Fm 256Fm—+5C PA-6210 - 221T - 25CTm +5C PA- 6/ 6,
6180 - 190TM}|- 25CTm PrREBCTPA- 11183 -- &92TFe) - 25CT. v PA-- 128/B - | 180Tm
- 25CTm +5C. |R ef i 200, - 225T. - 25CTm +x5C PVDF .
honopol yrrer16#}%%%%&‘3-ﬁ%@&%\ﬁg%cqﬁmigs = 90 -?‘“ Ig%Sl'g + 26ctg % ¢60C
PVDF/ PMVA ( 6(/226YR58YLene7ooRplynex5 CT A60-5CL Tabl e 1T« Tha¢®of or fd mgao°c
tenper at ure rjangeicitbe psayprapgidnayer sedrmy1gont ai nof Ll jLes angd ,addiptives,
provi ded that} f,hg transparency properZH e_szgf t he_upper, | ayer |(»B) ,and the
colours.and dolour effects of the efitlre®structufe afe not af fect€d] The
invention is |garti%l arly useful forl8Tovesd ng pokyprzasyl enetsubsreales. 10
[ Exanpl es) Bfampie 1: W have producegk fiigs accogding.to the +1§.,'kn ention
on an ER- WE- P%%&[22 machi ne equi pped with 4 extruders called d, 1, and B
respectively,| the characteristics of’Shi tH are gfver?S’f Tabfet2.5°Sctew

di anet er i n mpfRedFohydiedive theend 200 - 225 Ta - 25°C Tp + 5°C
' PVDF homopolymer 168 - 172 Ty - 25°C T, +# 5°C
= PMMA Tg = 90 - 105 Tg + 20°C K Tg + 60°C
) | PVDF/PMMA  (60/40) 168 - 172 T, — 25°C T, + 5°C

Table 1: Thermoforming temperature range.

The various layers may contain fillers and
5 additives, provided that the transparency properties of
' the upper layer (B) and the colours and colour effects
of the entire structure are not affected.
The invention is particularly useful for
covering polypropylene substrates.
10
[Examples]

. Example 1:
) | We have produced films according to the
15 invention on an ER-WE-PA® machine equipped with 4
extruders called 0O, I, A and B respectively, the
characteristics of which are given in Table 2.

Screw diameter in mm | Length/Diameter
Extruder O 90 32
Extruder I 60 - 30
] Extruder A 50 24
Extruder B 38 - 24

Table 2: Description of the extruders
20



Extruder 09032 Extruder |6030 Extruder A5024 Extruder B3824 Tahlug Sio4
Description of the extruders 20 24 July 2004 - 18 A lanellar |ayer
‘distribution unit was used to carry out the coextrusion, together with a
950 nun wi de coat- hanger die. The fil mwas cal endered on a horizontal

cal ender coansisting of three independently;tenperature 5 controlled rolls.
In all cases, the filns were produced at” -a speed of 5 nmimnute, using
roll terrperatures of closest to the die, 40C for. the

or th
i nternedi ate rol dl]%brc i ?¥et hglfsglrll bRGiPReditnayas ¥hed| APercqm)y
consists of a l@luéincﬂm‘ @By sieing htt cofe the rKYNAR( 1)) 9542 @wn{ RMRR heympol yner

havi ng an MWI V hadex); pf 2 / utes (230C5 k.g),) and
40% bg wei ght(Hg]?1 %é?&%_gmg c HT121 PM%A%W% hacrgl %éorlazm d'—CQl
copol ynmer) confCArPAGE3C8n &F’Hlﬁﬂdoﬁa{:f R§ca hnF\’/FPeWeanxg/ﬂ_@nmImme@~
(2300 3. 8 kB)) C@ndrblﬁ%ibyol\ksghInoél]LScél'd;é&Nl 86 ) £1 1067 Td A p &pﬁﬂ&)er

ld by Gba S I e B hr ctt totrgl wei ght
fgm n. ’ Thlg I%%Clﬁéﬂjt g%éladcﬁ[%?k%gi@ SéP ?l gre“'ip? EB@??rlﬁ’fed ont o
ofsi

the | ayer (O 195 nghef rOGILTR‘AM”EE% tl36u1e(dmene 40Cni fatedhRA- 6
havi ng an WI dhtBrne8iie 26omi r\aﬁceszoaﬁc &SﬁC/t%eleiQ) fuIHhésLaéﬁ?é has a

[ V\/n h
BVNEL (1) 50ESGHS! ( Lot 5 SRSy S P bR onb RQY; By MmiMOE BE S
cnB/ 10 -mi ntf esK¥N R?Q 29 Z(R‘GDRgl)OInqusynll@yeham art rM\ukn(e&ﬂtova—llﬁmm 25

by vl ght of %E%?”%Sﬁd N ool yar il vend Coorvar BA)] At hotgboryrer
ﬁé mﬁlgggh (l\)/];/l A t rﬁ%o 18%#%@&‘% 8 GEMIgR }‘@Qgéwa BosBylimi gFid of a
greéen nmaster bapphlyIS@NYLENE(:a)nAthVBRIBE Ad3id GRnfir eiavidg Graryant orThi s
layer has a th205Pf§snﬁfnu%ég Mo ) A% B) Lig eyt byded with a o
terrperature pr%?[ll\TUVIN 1577 (UV . absorber sold by Ciba Speciality
Chemicals) with respect to the total weight of resin.
This layer has a thickness of 100 pm. This layer is
coextruded onto the layer (C), consisting of ULTRAMID®
B36F (amine-terminated PA-§ having an MVI of 5 em®/10
20 minutes at 235°C/2.16 kg). This layer has a thickness
of 35 um. This layer is coextruded onto the layer (D)
which is a  BYNEL® 50E561 (anhydride-modified
polypropylene having an MVI of 5 cm®/10 minutes at
190°C/2.16 kg). This layer has a thickness of 75 pum.
25 This layer is ‘coextruded onto the layer (E) consisting
Y of a blend of 94% by weight of APPRYL 3050 BN1
- polyproplyene (polypropylene homopolymer having an MVI
of 5 cm®/10 minutes (190°C/2.16 kg)) and 6% by weight
of a green master batch SANYLENE® AU VERDE A13 GR from
30 -Clariant. This layer has a thickness of 550 jm
The layer (B) is extruded with a temperature profile
ranging from 180 to 260°C. The layer (C) is extruded
‘with a temperature profile ranging from 200 to 250°C.
The layer (D) is extruded with a temperature profile
35 ranging from between 180°C and 230°C. The layer (E) is
extruded with a temperature profile i:anging from 200°C
to 230°C. The temperature of the die and of the
distribution system is 265°C. Next, this structure is
thermoformed at 190°C and placed in an injection mould,



ranging from 180 to 260C. The layer (C) is extruded wth a tg@_ﬁ};g@&{e
profile ranging from 200 to 250C. The layer (D) is extruded wth a
tenperature profile 35 ranging from between 180C and 230C. The layer (E) is
extruded with a tenperature profile ranging from200C to 230C. The
tenperature of the die and of the distrifQution systemis 265C. Next, this
structure is therm)forrred at 190C and pldaced in an injection nould, 24
July 2004 - |n or der 9 overnmould it with APPRYLO 3131 MJ7

pol ypr opy! ene mPARSFY| FO po¥epmeudd 5ife hakd predRysd fBlae ~awGor di ng
to the -i nvenppémp@qpﬁhezﬁR PbrPenppmchi ne equi pped with 4 extruders
called 0, 1, A and B respectively, -the characteristics of which are given
in Table 3. 'Sgrew di aneter in nmLengt h/Di ameter Extruder 09032 Extruder |
60 r- -Extrudef* 28838 24 | Extruder B3824 10 . Table 3: Ddscri ption of the

extruders Al anellar |wyerhdivst rignddueequnif; was usgd,t Cg,_ A Yo <the

coextrusion, Qg ﬁp%nwérr %ng fl‘&?g‘ﬂ";ﬂ@ coat - . hanger The f| m was

cal endere d on a or| zont en cofdFRiRg ‘%ﬁu%ﬁﬂe@e WhsBpefdent | y

t enper at ure- cBREFSIeRY reAllsed | @,al II,caSesandiher|z}er@3e\£ﬁr1@emwdueag at a

speed of 5 nf nthat&cte tisdtigd Q4 dhq@ﬁera%teurﬁ%egf 3 %,? the roll closest
0 or

to the die, 40"C for the internediate rolll an he roll furthest
away. 20 The J—a),CI \u) consi r‘fc of —a hlend of 60% V. wei Clht of KYNAR O

720 (PVDF hojopol yner  havi ﬁgcaaw Whméﬂ@i;tlﬁlqlwnemﬂ@q?)@lametjeq C\B/-10
m nut es (230'%'&@9 @nd "40% by WeT ght Of  CROGTAS O™ HTL2T PV (

MVA/ et hacr yl ¢ atrd—copotyfrer)—contaiti-ng-3-8%acid and Baving an WF  of
g Extruder I ' 60 30
L Extruder A 50 24
Extruder B 38 _ 24
16 . Table 3: Description of the extruders

A lamellar layer distribution unit was used to carry
out the coextrusion, together with a 950 mm wide coat-
hanger die. The film was calendered on a horizontal
15 calender consisting of three independently temperature-—
controlled rolls. In all cases, the films were produced
at a speed of 5 m/minute, using roll téﬁperatures of
30°C for the roll closest to the die, 40°C for the
intermediate roll and 20°C for the roll furthest away.
20 _The layer (B) con51sts of a blend of 60% by weight of
' KYNAR® 720 (PVDF homopolymer having an MVI (Melt Volume
Index) of 10 cm®/10 minutes (230°C/5 kg)) and 40% by
weight of OROGLAS® HTI121 (PMMA (MMA/methacrylic acid
copolymer) containing 3.8% acid and having an MFI of
25 2 g/10 minutes (230°C/3.8 kg)) and O0.6% by weight of
TINUVIN® 1577 (UV  absorber sold by Ciba Speciality
Chemlcals) with respect to the total weight of resin,.
This layer has a thickness of 100 pm. This layer is
coextruded onto the layer (C), consisting of ULTRAMID®
30 B36F (amine-~terminated PA-6 having an MVI of 5 cm®/10
minutes at 235°C/2.16 kg). This layer has a thickness
of 35 pm. This layer is coextruded onto the layer (D)
which is a OREVAC PP-FT (polypropylene grafted by



25 2 g/ 10 mnutes (230'C/ 3.8 kg)) and 0.6% by wei ght of Tl N My £ogkS77
(UV absorber sold by Ci ba Speciality Chemcals) with respect to the total
wei ght of resin. This layer has a thickness of 100 [tm This layer is
coextruded onto the layer (C) , consisting of UUTRAM DD 30 B36F (am ne
-term nated PA-6-- having an MWI of 5 _cgplL:3/10. mnutes at 235"C/ 2. 16
kg) . "This |ayer has a thickness of 35.% m This layer i's coextruded

onto the layer (D) OREVAC PP-FT (%%:Iypc;%)p%{lg}lﬁ@g;ﬂ?;bte;gsby 24

.which is.

July 2004 - 20 rra‘?jé‘u\é\gaélﬁﬁ%%‘? e 28l Nefdingg am
(190C/ 2. 16 kg)) {19Bi6/2 diferkdids &hihi ckness lofs 75 PRLckASES bayes .
coextruded ontorihe Layer {&) -6008lskdHa I end_of 94% by wej ght of
APPRYL 3050 BNJ.5 olypropl y%ne épo‘?iér%%ﬁ eﬁ%‘ghga BbI §§ér Cﬂéé%ﬁb%aﬂ VI
of -5 cnB /10 mnut € (%‘@ 2°16 Rd¥) d ‘AP wetightAPERYLa gP&en' BMbt er
bat ch  SANYPENHE AP MERDENAL 3( pGR A iopiil eGlearH ddtipo ThRieS: llBMATn A Ayt

t hi ckness of 55%0F gm dhe d ayes [ xtryded with a tenperature profile
10 rangi ng from 180 to 260C. TLil"lée a§/2?§é%§§i§ REud8RY Wikt tPYa YehRE at ur e
profile rangi ng’f ron? 50" t B2 I50C. Labfe FRNEREND) AL WARADRIFED Wk hf Pom

tenperature prdétidwiantangihng LaoerbraveencdBdmand 230Go The ayer (E) is

extruded with ure,pr:Qfi Ll e ranging.from 200C 15 to 230C. _The
t enper at ur e _of ﬁ%}fﬁg?gé%nég&f ]t%heéx%]f%i?%-bg# n SystERT WssPrakkte this

structure ir8  tHREIHEROr R al8990C & °§l.acBe | hagari nCectisonewoihdsg i N

order to overnoultth id wbiperHARBRYLEFI s B3 1,2 MFng PRLYRT ORY §ne £ Hm Appryl .
20 Exanmpl e 3: ehai’a? rog ged films according t% the invention onan
E d i tHAUASE rGheR s acdigmRpIBRture o rmil R

ER-VE- PA(r) nachi ne quJi
respectively, tR&Iipg dhramadbeéwieshi $06C whidcl23mre .ginten ldyerabisg 4.s
Extruder OScrewxdramebeikR BMiaia Y amehefr;9032 . oing from 200°c
15 to 230°C. The temperature of the die and of the
distribution system is 265°C. Next, this structure is
thermoformed at 190°C and placed in an injection mould,
in order to overmould it with APPRYL® 3131 wMu7
polypropylene from Appryl.
20
Example 3:

We have produced films according to the

invention on an ER-WE-PA® machine equipped with 4

| extruders called O, I, A and B respectively, the
25 characteristics of which are given in Table 4.

£

. Screw diameter in mm | Length/Diameter
Extruder ©Q 90 ¢ 32
Extruder I .60 30

| Extruder a 50 24
Extruder B 38 : 24

Table 4: Description of the extruders

A lamellar layer distribution unit was used to carry
30 out the coextrusion, together with a 950 mm wide coat-
hanger die. The film was calendered on a horizontal-
calender consisting of three independently temperature-
controlled rolls. In all cases, the films were produced



Extruder 16030 Extruder A5024 Extruder B3824 Table 4: Descrlgggﬁ%}éﬁb4the
extruders A lanellar layer distribution unit was used to carry out the
‘coextrusion, together with a 950 nm wi de coat hanger die. The filmwas
cal endered on a horizontal calender consisting of three independently
tenperature- controlled rolls. In all casgs, the films were produced 24
July 2004 - 21 10 15 The layer KYNAR(r)“~ 720 Index) of weight of

I at a,speed of .5 , using roll tenperatures of 30C for
fﬁgorgrfrélosegt E% ?ﬁ@eﬁlégfg%élmﬁn%qﬁy Phied medilat &enplelragnde200f or t he

thasisilsl otla bkend;ooftﬁ@%j
rol | furthest 3Qa¢. {B) asi s Qnutes 230% Cf§gEF))

hogngg;yger Eg%gfgrﬁedyykﬁ(%qii %%$$2§3$£ﬁ§ af Iléuéépastcﬁﬁ%htn|ng
gns% aci dyand FFB@. IJr Y&ﬁ NI SforBIgItED aff nut bdef@30C) 808 k) )ve&l@dtOo&% by

wei ght of &1 NWYNAREr y2@234p ¢l H&S@g&@w:néﬂhdax%h al}mﬁQﬁ ¥o150em cal s)

h t t t qtal h [ es a thlckness of
?%B n{eiﬁ?g |a38§gﬁs qﬁ%exﬁeéﬁéﬁ' ?6n?t%s|é}§P Eéf k@bhsﬁ§ﬁ ng0o fbyEL N
RILSAN(r) thi cKR&ESRE ofoB5ORPGIRASS HAYEA |SPMMyeMMem)lemachylscaaBéﬁz (1 '
50E561 AESNO TtopaDimeér | etahnat 8dnPA-312 shaying gﬂg'\”ﬁ'av%tq & &3?5

as a coextru

(D e o AP VRS T ks & vt o
TINUVIN 234 (UV absorber sold by Ciba Speciality
Chemicals) with respect to the total weight of resin.
This layer has a thickness of 100 pm. This layer is
fi} coextruded onto the layer (C), consisting of a RILSAN
AESNO TL (amine- terminated PA-12 having an MVI of 2.5
15 (235°C/2.16 kg)) from ELlf Atochem. This layer has a
Vthickness of 35 pm. This layer is coextruded onto the
layer (D} which is a BYNEL® 50E561 (anhydride-modified
polypropyleﬂe having an MVI of a melt flow index of
5 ¢g/10 minutes at 190°C/2.16 kg). This layer has a
20  thickness of 75 um. This layer is coextruded onto the
layer (E} consisting of a blend of 94% by weight of
APPRYL 3060 MN5 polyproplyene {(polypropylene block
copolymer having an MVI of 6.5 cn®/10 minutes
(190°C/2.16 kg)} and 6% by weight of a green master
25 batch SANYLENE® AU VERDE Al3 GR from Clariant. This

fi} layer has a thickness of 550 pm.

- - The layer (B) is extruded with a temperature profile
ranging from 180 to 260°C. The layer (C} is extruded
with a temperature profile ranging from 200 to 250°C.

30 The layer (D) is extruded with a temperature profile
ranging from between 180°C and 230°C. The layer (E) is
extruded with a temperature profile ranging from 200°C
to 230°C. The temperature of the die and of the
distribution system is 265°C. Next, this structure is

35 thermoformed at 190°C and placed in an injection mould,
in order to overmould it with APPRYL® 3131 Mu7
polypropylene from Appryl.



r lene having an MWI of a 5 ¢g/10 minutes at 190C 2. 164kg)y 2

{)ﬁ: ZEnggg of 75 m ‘gll'hl s layer layer (E) consisting of ais coextruded ont o0
the bl end APPRYL 3060 MN5 pol ypropl yene copolyner having an MWI of of 94%
by wei ght - of (pol ypropyl ene block 6.5 cnB/10 mnutes (190C/ 2. 16 kg)) ?nd
6% by wei ght of a green master 25 batch SANYLENE(r) AU VERDE Al3 (R rgm
Clariant. This | ayer has a thickness of %50 m The layer (B) is extrude
with a. tenperature profile ranging from180 to 260C. The layer (C) is
extruded with &ammserkture profile ranging from200 to 250C. 30 ng Ia3d/er
(D) is extruded with awteem%@g urgrgﬁgééée £5 R ngcfcr %{31 bet Wgﬁg| an

C. The | ayer, (E ext ruded nperature pr From
gggc to 230>C/: lfﬁve)rf tdiber 8Pur 80of ERAEEGRA ar#ﬁicé’flnleheeqwswdbuftlﬁn gystem

i's 265C. Next, S¥fimuidemsucredéeds G5 ther mof aied pat rd9P&-a0¢k 1) acegd,d n an

oty 07 PSSR UL AV R b 2L o
pol ypropyl ene from Appryl. 24 July 2 vk Chine ooci bood wi th
filns accordi g to-the Lnventl on .an an ER- \E (r nm q P

4 extruders qalled 0. 1, A anekfod asRBioeln e 1AoERIDIGhEELS! 'J;eff

whi ch are givenp.,l Screw di ane T mtengthr b antter Ext
09032 Extrude %' ;&519% ,r-u-da,r A5024 Ext Q.dpr R3824 TabI e_5:3Descriptijon of

t he extruders /EXIterrcmlletraE | ayer di stribug@on unit s used tggcarry
' Extruder A ' 50 24

Extruder B 38 24

Table 5: Description of the extruders

A lamellar layer distribution unit was used to carry
10 - out the coextrusion, together with a 950 mm wide coat-—
hanger die. The film was calendered on a horizontal
calender consisting of three independently temperature-
controliled rolls. In all cases, the films were produced
at a speed of 5 m/minute, using roll temperatures of
15 30°C for the roll closest to the die, 40°C for the
'~ intermediate roll and 20°C for the roll furthest away.
The layer (B) consists of a blend of 80% by weight of
KYNAR® 720 (PVDF homopolymer having an MVI (Melt Volume
Index) of 10 cm’/10 minutes (230°C/5 kg)) and 20% by
20 weight of OROGLAS® HT121 (PMMA (MMA/methacrylic acid
copolymer) containing 3.8% acid and having an MFI of
2 g/10 minutes (230°C/3.8 kg)). This layer has a
‘thickness of 25 pm. This layer -is coextruded onto the
layer (C), consisting of aﬁ ORGALLOY® A {a blend of 65%
25 of amine-terminated PA-6 having a melt (MFI) of
15-17 g/10 minutes (235°C/2.16 kg}, 27% of an LDPE
having a melt flow index of 1 g/10 minutes (190°C) and
8% of an ethylene-butyl acrylate-maleic anhydride
copolymer containing 5.5% acrylate and 3.6% anhydride,
30 having a melt flow index of 5 g/10 minutes). This layer .
has a thickness of 25 pum. This layer is coextruded onto
the layer (D) which is an OREvAC® PP~FT, a



10 out the coextrusion, together with a 950 nm wi de coat hangey gl ggo4The
filmwas cal endered on a horizontal cal ender consisting of thr](caeI .

i ndependently tenperature- controlled rolls. In all cases, the |5 ?rztcs)cwfe(r)r
produced "at a speed of 5 mimnute, using roll tenperatures of 1 3 -
the roll closest to.the die, 40C for the _internediate roll 0and 20 ﬁ: f
roll furthest away. The |ayer (B) consi i's€d of a blend of 80% by vve|]9 10o
KYNAR(r) 720 (PVDF honopol ymer having an WI (Melt Volume |[|ndex) o .

cnB /10 mi nut esPP2% B’E?IBY%)% gratbeds by mamlcghtanagzde?eaAﬂanal;gﬁTagn o
(PMVA (MWW et hMET ybE c4 agd b n&@ﬂme)énﬁllboe@ baj pi 9) 3.8% acid an avi ng

2 g/10 t 3 A end of " 65% 25 of
g/ﬁll ngftermgnat eghgi- 2%}%/%\% ﬂ%a maltfh (l\%fle)ssof of 1515 g/ ' Wi 3 Aaves is
(235C/ 2. 16 kg) CO%f?‘ﬁ/GlbdechrmeEthmamm: a(Euelctorfsil@/ulln@d@f of 1311&{&Oofﬂ nut es
(190C) and 3B% 973 arbiet hyligne- it viapdRiy| atgs grahﬁ\]afj\c“ ??gtiéd” de copo‘%dex

PREPYLEGw
contai ni ng 5.5%agryl 8 8l and Ské % anhydri de,
of'.5 g/10 min te}g?( oap% foc asCHPPW’BRﬁes§1aGTln25’Prﬁr3rThM§IIAtaﬁyl ;004 _
coext ruded ont o 5r@nI/éj?eml(@yemhl(thofe/zmm@%cﬁmd FP 1we919310f Y10
i pol(gg(r)cc):})yéeggﬁgﬁafﬂaﬁgseg%/ag%r as at |ckn‘3‘gse\%ﬁ’3%5% 3 ThRs ﬁl?’ﬂ»“ér is
m nut es
caoextruded onto ][1 aﬁéy ]rl: ¢B) 1€Bﬁ§| 325 Ry H‘Fl%rtﬂse;lr]d:foﬂS(JSpﬁ?% by wei %gt a(r)]f
APPRYL 3068 0MN\BThepoLgpeopyBend s( aemlmropwi@mg g O}%fglﬁ %999 X”g{ro'}a‘ﬁ
%Ist (Can; bgt ghcngc&!l\rﬁ}nﬁE? létoe}ﬁ( %%%DISZA#% aﬁ’l‘%& (Cey (;%rsl &ﬁ‘ttrmliﬁds Wllzi)hera has a
t hi.ckness of 4 “}ﬂﬂf@u‘{-‘ﬁe PEgEYlq Brangiegt r fided \sioioh aot ezme‘:cﬁzurﬁeg:&f: :g
rangi ng. 180 td=3&RC. (Phe h@yeéxeghdééD%ide%rn%dé% attﬁl S gl;eu
prof i 15 rangl g BLa 1658 C80350E0 718 Fayahe(Epues e G e
!toerrpef at ur &2 pr #fiithe ar zRgPAYatvoe POOEL T® 2303ng e emperaty 3@kt he die
and of the di stthiebUté@ferature of the die and of the distribution
~System is 265°C. Next, this structure is thermoformed
at 190°C and placed in an injection mould, in order to

overmould it with APPRYL® 3131 MUu7 polypropylene from
20  Appryl.

Example 5:

We have produced films éccording to the

invention on an ER-WE-pA® machine equipped with 4

25 extruders called 0, I, A and B respectively, the
5 , _ characteristics of which are glven in Table 6

Screw diameter in mm |Length/Diameter
Extruder O S0 32
Extruder I . 60 30
Extruder 2 50 , 24
Extruder B 38 ' 24

Table 6: Description of the extruders

30 A lamellar layer distribution unit was used,td carry
out the coextrusion, together with a 950 mm wide coat-
hanger die. The film was calendered on a horizontal
calender consisting of three independently temperature-



systemis 265C. Next, this structure is thermoforned at 190Q4ang, zdcaced in
an injection mould, in order to overmould it with APPRYL(r) 3131 I\/(LjJ?

‘pol ypropyl ene from 20 Appryl. Exanple 5: W have produced filns accor |dng
to the invention on an ER-WE- PA(r) machine equipped with 4 25 extruders
called 0, I, A and B respectively, the _characteristics of which are given
in Table 6. Extruder O Screw dianeter in nmm Length/D aneter Extruder |

T didar ' : i pti f the
truder A Extr, 6 38 32,30 24 24 Table 6: Description o
Eﬁtwdgrs 30 A |am§|°|%é%%| égérﬁgdi gf‘rf‘ﬂ)ﬁt?%ﬁeﬁmFhﬂ/aéllfs%dqesf% REgduCechut t he

coextrusion, tddetherpgpdhof 950nfmimitde costnghanger tdirperbitarksl mmas

cal endered on @dfari zont ahe CAdBNAEE£L 2 ”th%’f dti?rﬁeeq(}@ggggd e T

tenperature- 24 ‘]:lélr%eéooa'e_ cZ)ff-wis:ont(,ro | ed rol S'll all ¢ IR

were produced  at a Spesdof°lt i mit & LR die o1 t Snpéhatlrasap

for the rol P clfésestavies tiBy diesidBE foff 4 hielenat 6F Medkabe %|1L;h%g‘%§20C for

the roll furthestaa®aypg5 iﬂ}*sﬂﬁéﬁﬁé c(][ eczorlﬁalxﬁjfns Oafnw e@%@f’c{ \/\89 Kf:m%

wei ght of KYNAR(r) K& 72 iPVDF3 omBpolyier havi iy Hh

| ndex) of 10 E@é‘%f%i’m‘?ﬁt 9_%‘21@@/ S Yeand 23096889 kekl gltndof 20 ORESLAS( 1)

HT121 (PMVA (MwRdgiet hetr 9ROGLAST d HTaopol A  qeRhahBERgC By 8% agid sand

havi ng an M Qtapolymer} containing 3.8% acid and having an MFI of

10 2 g/10 nminutes (230°C/3.8 kg}). This layer has a
thickness of 25 pm. This layer is coextruded onto the

layer (C), consisting of an ULTRAMID® c35F f%n amine-—

i) terminated PA~6/6,6 having an MVI of 7 em®/10 minutes
(235°C/2.16 kg)). This layer has a thickness of 25 pm.

15 This layer is coextruded onto the layer (D) which is an
OREVAC® pp-FT (a- polypropylene grafted by maleic
anhydride,  having an MFI of 4 g/10 minutes
(190°C/2.16 kg)). This layer has a thickness of 75 pm,

This layer is coextruded onto the layer (E) consisting

20 of a blend of 97% by weight of APPRYL 3060 MNS
polypropylene (a polypropylene block copolymer having
an MVI of 6.5 em’/10 minutes (190°C/2.16 kg)) and 3% by
weight of a green master batch SANYLENE® AU VERDE A13
GR from Clariant. This layer has a thickness of 450 .

25 The layer (B) ‘is extruded with a temperature profile
ranging from 180 to 260°C. The layer (C) is extruded
with a temperature profile ranging from 200 to 250°C.

oo
\__/'
-

The layer (D) is extruded with a temperature profile

ranging from 180°C to 230°C. The layer (E) is extruded
30 with a temperature-profile.ranging from 200°C to 230°C.

The temperature of the die and of the distribution

system is 265°C. Next, this structure is thermoformed

~at 190°C and placed in an injection mould, in order to

overmould it with APPRYL® 3131 MU7 polypropylene from
'35 Appryl,

Example 6:
We have produced films according to the
invention on an ER-WE-PA® machine equipped with 4



10 2 g/ 10 minutes (230C/ 3.8 kg)). This layer has a thicknessopfybogyn
This layer is coextruded onto the layer (C), consisting of an TRAM (1)
C35F (an amine- terminated PA-6/6,6 having an MWI of 7 cnB/10 ninutes
(235C/2.16 kg)). This layer has a thickness of 25 m 15 This layer is
coextruded onto the layer (D) which is-aps OREVAC(r) PP-FT (a

pol ypropyl ene grafted by maleic anhydrlde havi ng an MFl of 4 g/lO

m nutes (190CL ) sd ay has hi ckness of, .75 Thi s

| ayer is coextrgdégd%ﬁ%o Cali@u edr ( c%ns?g%ll ng glgesd?ecmﬁfl r¥d th‘@?% by
wei ght of APPRY! a§BEBEIRﬁEQC$dF¥dFHﬁ§1éﬁ@ @&Vﬁdl9ﬁr89?l@né bl ock copol ymer
having an MVl _of 6.5 cnB8/ 10 m nutes (190C 2. 16 kg)) and 3% by melght of a
green naster patch SANYLENE(r V rp ri,ant. This flayer
has a thi ckneps—of—456~gm L\k§ﬁgw.§?gﬁe?é§ AT ﬂxugﬁh(pjam%‘annﬂﬂrature
profile ranglBYCFEE®F 180 t 0l260C. The 9Gyer (C) ib extrudeé® with a
t enperat ure prgﬁtk@déﬁnglng from 200:tgy 250C. The Iayer ($§ i's extruded
with a tenper ure prorite angirng from 180Ctu 2R0C—Fhet+ayer—E—i s
extruded 30 w u tude profil PSrDQnﬂI ng from 200C t @9230C _ The
tenperature of Exheuder mnd of t he dlsttybutlon systemis 2G5C. Next, this
structure is thernnforngg? at. 19 C and Iacec%ivll,_tﬁ1 an |nL§c1ion moutd,—in
order to overmould it he abp TFH*P ®o6FpPEBYFene from 35
Appryl . Exanple 6: W have produced films according to the invention on an

ER-VE - PA(r) mc'l'aﬂ@l@@k“ ARSA M d 1k idsh Iy <004 wasz%se@(t{djdf}g?r§al I ed
O, I, Aand B respﬁﬁtlve %t the characteristics of which are girvenmin

Tabhe 7. ScrewdF alfet eFOPRETATENY hFeF et ViR rad@P0 oomsyis: po@kr 16030
Extfuder AS5024h&xgexiderieB38Me Table #asDesalépdéndd Obnt he B¥kiBEREST

calender consisting of three independently temperature-

10 controlled rolls. In all cases, the films were produced
-at a speed of 5 m/minute using roll temperatures of
30°C for the roll closest to the die, 40°C for the
intermediate roll and 20°C for the roll furthest away.
The layer (B) consists of a blend of 60% by weight of
15 KYNAR® 720 (PVDF homopolymer having an MVI (Melt Volume
Index) of 10 cm’/10 minutes (230°C/5 kg)) and 40% by
weight of OROGLAS® HT121 (PMMA (MMA/methacrylic acid
copolymer) containing 3.8% acid and having an MFI of
2 g/10 minutes (230°C/3.8 kg)). This 1layer has a
20 thickness of 25 pm. This layer is coextruded onto the
layer (C), consisting of a RILSAN® AESNO TL {an amine-—
terminated PA-12 having an MVI of 2.5 235°C/2.16 kg))
from El1f Atochem. This layer has a thickness of 25 um.
This layer is coextruded onto the layer (D) which is a
25 OREVAC® pp- ET (polypropylene grafted by maleic
anhydride and having an MFI of 4 g/10 minutes
(190°C/2.16 kg}).
This layer has a thickness of 75 pm. This layer is
coextruded onto the layer (E) consisting of a blend of
30 97% by weight of APPRYL 3060 MN5 polypropylene (a
polypropylene block copolymer having an MVI of
6.5 cm’/10 minutes (190°C/2.16 kg)) and 3% by weight of



5 Alanellar |ayer distribution unit was used to carry out t2aeiuly 2004
coextrusion, together with a 950 nm wi de coat- hanger die. The film was

cal endered on a horizontal cal ender consisting of three independently
tenperature 10 controlled rolls. In all cases, the filns were produced .at
-a speed of 5 mMmnute using roll tenperatuwres of 30C for the roll closest
to the die, 40C for the internediate roll and 20C for the roll furthest

away. The |ayer o} bl &, NRY v ht, -Qf R- 720
(PVDF honopol yﬁgr(h@:vrfnmgg%§ (E’fa(t%h Volﬁf%@l%@ex?EbE ﬁ}% rr%l?lg¥r%rllénut es

(23005 kg)) and®4085by T%Fg%?Y%lf h@@@@ﬁ%ﬂ%ﬁﬂgi 43 DR
(NW%/nethacryIEbeaday&moﬁ@]ymerkthmdmdnwmtB 8%taabdrabdrbayiregias M-l of
2 g/ 10 m nutes (239643. g) Thi s yer a t hi ckness of 2 m This
| ayer i s coext rrt,ldédggntf(%ot;Kl e])Bq Elb 2{% e crgg% s %Q *g)a TR EEAK ngAESNO
TL (an ami me- Pérhi ﬁatt&f‘H@Eai:?r}?a\Hrngfld-ﬁ I\}Rﬁn%lfnqz P59, 18 IZQP)C from
Elf Atochem Thhs. Ilayy@rr heB) aikhicdoiesiedofwdh pm teﬁbbsatay@r plr®£g@ext r uded

onto the layer . i r) PFT ol er fted by
mal ei ¢ anhydrlg K‘% Egeﬁnn%a é g:eggﬁ\% 5 16° H%g (§? tﬂ‘i‘gﬁa

This | ayer haswétPhPcRﬁ’%@r@WI?% profhie wyyrnq sf rapo @00 Gdéd 8304Ct he
|a?/er (E)lconsu.'ﬁtal rllgar@:'feraaﬁﬂr%ndo@f tkr?é) @%ébyax\{\@l it %eA%Dl\lA%;l‘@rlﬁ%Qon 10
pol ypr opy 0 ypro ock copoly an of e

m nut es (190C/ %Yig RE E!dr’eﬁg/’o E[\)l'/e%l gJH]? fngﬁuﬁgllf/e 2854 thezgofgrypden
mast er batch SANYEERE( aRdAU1WERBEiIAl13nGRNfieommiodl apiiad) . ifhbsdeayes has a

t hi ckness of 439arN. he sl R ( ®eX e : u rofile
ra |ng from. 180 tmllZ%-O%t %gcq a;%PrRX?LC) i|6’f[é:%{'ejxtt;hrjl:ﬁﬁd §19§E§??ﬁé’§ét§§8’§r ature
|Ie rangi ngPP¥¥m 200 to 250C. The. layer (D) is extruded with a
terrper ature profile ranging from180C to 230C. The layer (E) is extruded
wth ate r?;:y?rl] Pé0§JIe rangi ng from 200C to 230C. The tenperature of
o] & '

the die an dlstrlbutlon
‘ We have produced films according +to the

invention on an ER-WE-PA® machine equipped with 4
extruders called 0O, I, A and B respectively, the
characteristics of which are given in Table 8.

20
Screw diameter in mm | Length/Diameter
| Extruder O 90 32
Extruder I 60 30
Extruder A 50 24
Extruder B 38 | 24

Table 8: Description of the extruders

A lamellar layer distribution unit was used to carry
out the coextrusion, together with a 950 mm wide coat-
25 hanger die. The film was calendered on a horizontal
calender consisting of three independently temperature-
controlled rolls. In all cases, the films were produced
at a speed of 5 m/minute, using roll temperatures of
30°C for the roll closest to the die, 40°C for the
30 intermediate roll and 20°C for the roll furthest away.
The layer (B) consists of a blend of 80% by weight of
KYNAR® 720 (PVDF homopolymer having an MVI {Melt Volume
Index) of 10 cm®/10 minutes (230°C/5 kg)) and 20% by



10 systemis 265C. Next, this structure is thernofornmed at lﬁp%&@tgl)
placed in an injection nmould, in order to overnould it with AP r

"3131 M U7 pol ypropylene from Appryl. 15 Exanple 7: W have produced filns
according-to the invention on an ER-WE- PA(r) machi ne equi pped with 4
extruders called O, I, A and B respectiveky, the characteristics of which
are given in Table 8. 20 Screw di aneter n mrLengt h/ Di ameter Extruder 09032

Ext ruder 16030 Ext der B3 Tabl e Description of the
extruders A | a‘ﬁ’%ﬁ? Aﬁ{?é@%ﬁqf bg'ﬁlﬁéﬁ &%&%émﬁ%gﬂe‘%‘a%@f]ﬁf: 8689t he
coext rusi on, t@gﬁphmew t koat950inm Wi.6& cwdld 2mdangetindi en THET f bEm was

cal endered on g Qpiozoiagghtegal @Qggpc;@n@l]&} ng o%htg'urefa épepﬁglgenél y
t enper at ur e- | | ed rg 3 flI n all cases, T roduce at a
0

speed of 5 s b‘f nessi A -t diper a}tadﬁés 10“1‘ camit rasied hentol Fhel osest
to the die,> 406fer tAe, 3@onntietiedi afe anolULTRAMIPOGFDOrrt enr anlinéudrt hest

away. The | ayegrh Spgl | eng 8Q% b, t of ry 720
(PVDF honopol %gg 9%5% lpg 8 ‘?fav?n% Vo@{]I Q)fI) nyde&ﬁ/q? 1r8mur% REm nut es
(2300 5 kg)) a 2%4%1335/6 Julq§h2®043¥32 Has yaj il cdneeRO@ASEH) Hm. HT121
(PMVAf ( MY /rret Nats ylaxze]?cisd canpotydeRr )ontt@nn;iaenuagea 8% aﬁlﬁﬁjc%nﬂs hal\{:c ngSan
MFl o 2 g/ 10 @S s | ayer I ckness, o m
This layer is %gkegﬁuded@%nto tﬁxh%)dm?gr e, gSﬁEggf]l ng"df afi*tE¥RAM D
B36 F (an dhi neohyd¥iisat echPA®I havimg aMFIWI of 5 én8/10 ni mibeseat
235C/ 2. 16 kgQ). (]TQ’I(IJSC}W s, a thickness of 25 m This layer is

coextruded ontg the_.la D V\/m ch . is an r PP- FT pol ypropyl ene
gra)fted by nal rgrll% S1d2 g% okﬁ‘? & W e Ma—‘lf o7f5 / 1605 ST

coextruded onto the layer (E) consisting of a blend of
97% by weight of APPRYL 3060 MN5 polypropylene (a
15 polypropylene block copolymer having an MVI of
6.5 cm’/10 minutes (190°C/2.16 kg)) and 3% by weight of
a green master batch SANYLENE® AU VERDE Al3 GR from

Clariant. This layer has a thickness of 450 pm.
The layer (B) is extruded with a temperature profile
20  ranging from 180 to 260°C. The layer (C) is extruded
with a temperature profile ranging from 200 to 2503C.
The layer (D} is extruded with a temperature profile
ranging from between 180°C and 230°C. The layer (E) is
extruded with a temperature profile ranging from 200°C
25 to 230°C. The temperature of the die and of the
) distribution system is 265°C. Next, this structure is
) thermoformed at 190°C and pléced in an injection mould,
in order to overmould it with APPRYL® 3131 MU7

_ polyprbpylene from Appryl.
30
' Example 8:

We have produced films according to the
invention on an ‘ER-WE-PA® machine equipped with 4
extruders called 0O, I, A and B respectively, the

35 characteristics of which are given in Table 9.



(190C 2.16 kg). This layer has a thickness of 75 jim This ""laygrodog
coextruded onto the layer (E) consisting of a blend of 97% by wei ght of
'‘APPRYL 3060 MN\5 pol ypropyl ene (a 15 pol ypropyl ene bl ock copol ymer havi ng
an WI of 6.5 cnB/10 mnutes (190C/ 2. 16 kg)) and 3% by wei ght of a green
master batch SANYLENE(r) AU VERDE Al13 GRdrom Cariant. This |layer has a
t hi ckness of 450 pm The layer (B) is extruded with a tenperature profile
20 ranging from 180 to 260C. The layer (C) is extruded wth a tenperature

profile rangi ng—F+em200+t0-2606—Fhetayer (D) i extruded with a

\>4

tenperature prijofile ranging fSombetimert<tk8(@ and |330/g€h /Thankayger (E) is
extruded W th [g.lignperapure profile rangjng from 200C 25 toé 30C. The
t enper at ur e off thedre—and-of{the—dirstrrbutioen—sygtemis—265c—Next—this
structure is [|tHEmRsRaT ded att 190C and pPaced in_an injectidd nould, |in
order to overrmdutuder With [APPRYL(r) 8331 MJ7 pol ypropyb@ne from
ryl. 30 Exgnpl.e 8 have produced [T msaccorgrng—to—the—invent] on on
QﬁpEé_ V\E__pA(‘r;E:’)‘trR&%—dﬁirn equi pgﬂd with 2% extruderd (‘gl led 8% |, A and B
respectively, the 35 cliakdet ori sekegiptivhi 6D i€ Qitwaiidyy Table 9. 24
July 2004 - 28 Screw diameter in nmmLength/ D ameter Extruder 09032 Extruder
16030 , Extruder A5024 Extruder B3824 Table 9: Description of the extruders A
1amel | ar | ayer #di 53¢ bkt ohayer t dhasribetdien cawity wass oused héocomxtirwsi on,

toget her wi 5h auW@5QHENWAE ré@abnhangeetdice wike fi lggonas, calendeyAd on a
hori zont al call,lcteﬂrrllclgerr c#)nes.i stsrbng f'f t hree i ndependent | tgrrpﬁara_ture-
control | ed rol "E"9FF a1 cadBE, THE f17Hs dsr&du athr @ of 5
n%ﬁXnute usingCﬁdﬁhd@gnpenaﬁatésgobf three independently temperature-
T controlled rolls. In all cases, the films were produced
at a speed of 5 m/minute using roll temperatures of
10 30°C for the roll closest to the die, 40°C for the
' intermediate roll and 20°C for the roll furthest away.
The layer (B) consists of a blend of 80% by weight of
KYNAR® 720 (PVDF homopolymer having an MVI (Melt Volume
Index) of 10 cm®/10 minutes (230°C/5 kg)) and 20% by
15 weight of OROGLAS® HT121 (PMMA (MMA/methacrylic acid
copolymer) containing 3.8% acid and having an MFI of
2 g/10 minutes (230°C/3.8 kg)). This layer has a
thickness of 25 pm. This layer is coextruded onto the
layer (C), consisting of a RILSAN® AESNO TL .(an amine-
. 20 terminated PA-12 having an MVI of 2.5 (235°C/2.16 kqg))
f“ . _ from E1f Atochem. This layer has a thickness of 25 pm.
This layer is coextruded onto the layer (Djlwhich is a
OREVAC® PP-FT polypropylene‘grafted by maleic -anhydride
and having an MFI of 4 g/10 minutes (190°C/2.16 kg).
25 This layer has a thickness of 75 pum. This layer is

o199

oo T e

coextruded onto the layer (E) consisting of a blend of
97% by weight of APPRYL 3060 MN5 polypropylene (a
polypropylene block copolymer having an MVI of
6.5 cm®/10 minutes (190°C/2.16 kg)) and 3% by weight of
30 a green master batch SANYLENE® AU VERDE Al3 GR from
Clariant. This layer has a thickness of 450 pm.
The layer (B) is extruded with a temperature profile
ranging from 180 to 260°C. The layer (C) is extruded



10 30C for the roll closest to the die, 40C for the internmedisajf sqjql and
20C for the roll furthest away. The layer (.B) consists of a blend of 80%
by wei ght of KYNAR(r) 720 (PVDF honopol yner having an MI (Melt Vol une
I ndex)' of 10 cnB/10 m nutes (230C/5 kg)) and 20% by 15 wei ght of OROGLAS
(r) HT1212 * (PMVA (MWW nethacrylic acid,qgcopol yner) containing 3.8%acid
and having an MFl of 2 g/10 m nutes (236%/ 3.8 kg)). This layer has a
t hi ckness of 25. This |layer i's coextruded onto the |ayer (C onsi sting
of a Rl LSAN(r)w%gléNE) fEmPFéﬁagﬁ?né’r? 15& hng e F*%f’f‘z i 9 éﬁof\;&r of 2.5
(235C 2. 16 kg)Thef deweEl f(DAt obherxtThidsd| ayig¢h hamstampbrekuesspobf2bem
This layer is cogytigidedonboidicn | 2y6ec (Dlawhiehe| sre PRV , EP-FT
pol ypr opyl ene %ﬁa t(ﬁ% b‘g,{:’plal eic -anh@jri de V\@a%]% av?lﬂ% an ‘Clﬁé)ofg4 g/ 10
m nutes (190C/ XUBRKY) . WHE Thi ESPRGERCHER Brehi EknBdRIERI 7Ergm 29R7S | ayer
is coextruddedtont23Gte | &per (CEjpeoasiisti ngf ofthea kiiendaeki 97% byewei ght
of APPRYL 30604 MN5; VA1 gle) ( loypr ene.;hl oc | ymer having .
an W1 of 6.5 cngl 1@%%%%%%0 2.2%2 }(kfg') ?“%Jr’%a g%%%bssgfe% “%? 30 a
green master bERTHELANMSENES )190AG WeRDP1ATSAGRN pmindestiant moThds | ayer
has a thi cknessn of o4& pmo Thevtayeild B) its exthudgdpwit® aztenpem@t ure
profile rangi t 0 The layer (O is extruded 24 July 2004 -
29 with a ten%glr}aéu eyligé%(?fi%lré%rgﬁ irﬁg'from 200 to 250C. The layer (D) is
extruded W% h a tenperature profile ranging from between 180C and 230C.
The | ayer (E) EsSamgdd raxded with a tenperature profile ranging from 200C 5
to 230C. The terrperatté{e otfl the die and,of the distributiqgn systemis
265C. Next, this structur % tREPHBFST med1alS10GERFEBace® i nthm
i hj-€ction noul thventricgr den t enovBRAVELBAT t e dth neAPRRWEPPEd3181th M .
pol ypr opyl ene Lyl Exgnpl ¢ 9: Ve, pr. fi cordi ng
to the iq\éent‘sit)g%uon an I(E:I'-::l{l\]'/t\%d Pg r_)f' na%x\iéanﬁye%ui 6:%%%%\%9%%%9’? e

_ characteristics of which are given in Table 10.

Screw diameter in mm | Length/Diameter
Extruder O 90 32
Extruder I 60 30
Extruder A 50 24
Extruder B 38 24

Table 10: Deséription of the extruders

3 A lamellar layer distribution unit was used to carry
oy 20 out the coextrusion, together with a 950 mm wide coat-
- hanger die. The film was calendered on a horizontal
calender consisting of three independently temperature-
controlled rolls. In all cases, the films were produced
at a speed of 5 m/minute using roll temperatureé of
25  30°C for the roll closest to the die, 40°C for the
intermediate roll and 20°C for the roll furthest away.
The layer (B) consists of a blend of 60% by weight of
KYNAR®. 720 (PVDF homopolymer having an MVI (Melt Volume
Index) of 10 cm’/10 minutes (230°C/5 kg)) and 40% by
30 weight of OROGLAS® HT121 {PMMA (MMA/methacrylic acid
copolymer) containing 3.8% acid and having an MFI of
2 g/10 minutes (230°C/3.8 kg)). This 1layer has a
thickness of 25 pm. This layer is. coextruded onto the



extruders called 0, 1, A and B respectively, the 15 charact euigfjg®40f
which are given in Table 10. Screw diameter in mriength/ D anmeter "Extruder
09032 Extruder 16030 Extruder A5024 Extruder B3824 Table 10: Description of
the extruders A lanellar layer distribution unit was used to carry 20 out
the coextrusion, together wth a' 950 mmypi de coat hanger die. The filmwas
cal endered on a horizontal cal ender consisting of t hree i ndependent!|y

t enper at ur e- raoll rolls., ILn all cases, the fidnms_were produced at a
speed of 5 m 9% L@qng Ot ERTerrdt (esUBTRBSIBOCIF (Rl RBENST| osest

to the die, 4o€ermnah@d PAt-€Y el akeingl lammndvR06Erf or citfe1 0 ohlinfiveshest

awa The | ayep b of,..60% b o] (r) 720
(PV)[/)F hono O?/;ggi%g\@/?ﬁ@ké)t)s 0’|i’h§s hg9\% ll}r?% élen%%%\?k%g 10 I)fnég[\l%{ m nut es
0

(230C/5 kg)) a E;a%?;%bsm';"e?eg’ﬁir%fred GRECLASE avar14D) whiska is an
( MV net hadr yl PBE¥BEEY EépETyner)(mm;ajdpm@n& 8% mritkdandofavinegeans MFl  of

2 g/10 m nutes;aRIQH 3 8 gg)j) f}mﬁﬂd ay%ﬁm §0 ﬂihl C!fned? of m%gu m This

| ayer is. coextru@gd ont o ayer CONsI ??ng of
an  ULTRAM D(r f 12€3562 (b '%Eh‘l e Ths 1 aegedhEn, 8/ ShBCh’a%fthﬁn?M/llmof 7
cmB/ 10 m nut esTh(QSE@ér 1ﬁkg>;bexibuae<hayﬂtohaﬁealbpégkmg$s ceBSZEtP Thl S

| ayer is coextpude ayet ( whi ¢ Al
(pol ypropyl eneégra tcelgf% fle| )éﬁ E%dr'f"ajeg tI“1d Cﬂgw 33% %‘O%O g/ 10
mnutes (Mooapel XPBOHK@)E)HE THes godw@rropa@eaet mlcdmaessomlmeqonhavirms | ayer

i s coextruded @ﬂtmth@fl aygrmﬁﬁ)locqasgust@sng1ggfoc92bhgng of gg(?/ |ght of
.APPRYL 3060 NNG. E }L‘ﬂy% Iene (a poI aEtd%)pyl ene % rre avi ng

n-Wl of 6.5 Whbd S FFEEL oy q/vg'f & green
m'a‘s er batch @\I\E(LENE(Jra)rwnt VEE‘RDE A&@er@aér@mlﬁ@knﬁﬁ ofThll5$) Ipﬁyer has a

t hi ckness of 4‘51@@p'f[‘e‘;lye-rrm:*‘(]Eﬁ)ayfé 6B rl§e XL tded, %éﬂp&é@ eerf%%g £, 87 ofile
15 ranging from 180 to 260°C. The layer (C) is extruded
- with a temperature profile ranging from 200 to 250°C.
The layer (D) is extruded with a temperature profile
ranging from between 180°C and 230°C. The layer (E) is
extruded with a temperature profile ranging from 200°C
20 to 230°C. The température of the die and of the
distribution system is 265°C. Next, this structure is
thermoformed at 190°C and placed in an injection mould,
~in order to overmould it with APPRYL® 3131 MU7
polypropylene from Appryl.
) Example 10:
We _have produced films according to the
invention on an ER-WE-PA® machine equipped with 4
~extruders called ©, I, A and B respectively, the
30 characteristics of which are given in Table 11.

Screw diameter in mm | Length/Diameter
Extruder O . 90 _ 32
Extruder I 60 30
Extruder A 50 24
Extruder B 38 24

Table 11: Description of the extruders



15 ranging from 180 to 260C. The layer (C) is extruded with 24 j@pnpeyature
profile ranging from 200 to 250C. The layer (D) is extruded with a
tenperature profile ranging from between 180C and 230C. The layer (E) is
extruded with a tenperature profile ranging from200C 20 to 230C. The
tenperature of the die and of the distrizgution systemis 265C. Next, this
structure is thernoforned at 190C and placed in an injection nould, in

der t I h f | .
O e o 301 P! AR Beon Vs P RIoYPL 00 PR g Loy

ER VE--PA(r) REERTTHE &96rhpBaiant htagebRer udeéEl @al958dme, wideA card B
respectively, hhege30 cikar ather ifstinCsyf whlehRdaredgioensi hkablgekl. Screw

dianeter in ' tru 0. 903 r 16030 Extruder
A50. 24 Extrug?rcgmghg 2 égﬁgfﬁtlﬁ( %’grl tFont cfe;%% eéﬁiiyud:é?“?efftﬁﬂey 2004 -
31 A lanel?ar cPRyEPIYedt Feblgi ofn unkk @/@?Eusetchet fidarsr we reutprichimced

coext rusi on, tagetahers;:éeaho& S0nmmawide Geahg hanger tdhfe g dd | Haras
cal endered on g,h qnt %allﬁndeﬁa COB:ZI sti n of hree I,ndependent |y
terrperatureScon roqed oII§ | -89%5%tasks, ‘f'li‘?ms%e bdided at

-a speed of 5 AlhPAUeSiakt ngpiloland @9Ser dour eseoi:olBOﬁlf’Ohieih&avﬁ@_\lrJ cl osest
to the d| e, 40€nkonalhe (BNt LAR e gfkoly 0C f | t-hest
away. CLay 1& =y 3y ( Zts of qgé%l er%d oftﬁf%lo%gbc%m@? hI}?? ng h Yﬂ&R(r)
720 (PVD E‘ WEE% @ne‘? (ﬂ Wy dirmgroipment Pegtiage an My x)(M@fltwodrqzsxelo

m nutes (230C/ 5ndgx) aid M@%xﬁylommghitem‘ (R@élé\&‘;r])g) HTR2E {RMVA,

(MW net hacryl d I n 3. I d_and, VI n a.n MFI  of
2; gglo m nut es‘ld ﬁt 3 (g hi s %?/ler(lﬂk@é a ? E%%% %g Bm Thi s

Iéyer i s coext?ﬂﬂ%%W@#ﬁb gﬁ aining 3.8% acid and having an MFI of

2 g/10 minutes (230°C/3.8 kg)). This layer has a

15 thickness of 25 pm. This layer is coextruded onto the

layer (C), consisting of an ORGALLOY® A (a blend of 65%

of an amine-terminated PA-6 having a melt flow index

(MFI) of 15-17 g/10 minutes (235°C/2.16 kg), 27% of an

LDPE having a melt flow index of 1 g/10 minutes (190°C)

20 and 8% of an eﬁhylene—butyl acrylate-maleic anhydride

copolymer containing 5.5% acrylate and 3.6% anhydride,

having a melt flow index of 5). This layer has a

thickqess of 25 pm. This layer is coextruded onto the

layer (D) which is an OREVAC® pPp-FT polypropylene

. 25 'grafted by maleic anhydride and having an MFI of
v (190°C/2.16 kg).

' : This layer has a thickness of 75 pm. This layer is

coextruded onto the layer (E) consisting of a blend of

97% by weight of APPRYL 3060 MN5 polypropylene (a

30 polypropylene block copolymer having an MVI of

6.5 cm®/10 minutes (190°C/2.16 kg)) and 3% by weight of

a green master batch SANYLENE® AU VERDE A13 GR from

‘Clariant. This layer has a thickness of 450 .

The layer (B) is extruded with a temperature profile

35 ranging from 180 to 260°C. The layer (C) is extruded

with a temperature profile ranging from 200 to 250°C.

The layer (D) is extruded with a temperature profile

ranging from between 180°C and 230°C. The layer (E) is

extruded with a temperature profile ranging from 200°C



| ayer (C), consisting of an ORGALLOY(r) A (a blend of 65% af4 auy 2004
.amnpe-termnated PA-6 having a nelt flow index (M) of 15-17 g/10 m nutes
(235C/ 2.16 kg), 270 of an LDPE having a nelt flow index of 1 g/10 m nutes
(190C) 20 and 8% of an ethyl ene-butyl acryl ate-nmal ei c anhydri de copol yner
containing 5.5% acryl ate-and 3. 6% anhydrisge~ having a nelt flow i ndex of

5) This layer has a thickness of 25 tm This layer is coextruded onto the
| ayer (D) whichgis o OREVAC( 1) | ypr-op ne raft mal ei ¢
anhydri de and tagm%gdj]a%]:el\/Fl of te{(Pngé-Eéﬁ% E; ¥1}§I df%yeargn%aseg '?%l “ckness
of 75 pm. Thi Fa’y'/g}i’“?lsoncﬁﬁﬁtt?@dé@ HD GheVeyer thiy esmucsuragisf a

bl end of 97% birewed fititmed APPRYDL.°C 3864 ;M\EcecDOixyp{rDQM-lﬁl&l(cﬁq 3durd,

pol ypropyl ene oc ol r n Wl of, tes
(190C/ 2. 16 kq) h 5 gg/p ¥ge OQ%\éhﬁBglé gr een wr%aCht ?J‘P%ﬁ/ Sgklg ENEU(r) AU
VERDE A13 GR fPB P@%\H%ﬂ frFﬁTi PRRBMr- .has a thickness of 45.0 pm The

| ayer (B) is extruded with a tenperature profile 35 ranging from 180 to
260C., The Iay%a ﬁQ |lslextruded with a tenperature profile ranging from
200 to 250C. e Tayer (D) is extruded with a tenperature profile ranging
from between 180C and Wg0ChaThe |paypsiucel) ifilmext radedraind atdenpaeat ure
profile rangi ngn{&om £006n 24Ul @042 3 3 e at yre of
the die a of t€ di strihution EBsp\ystezrir?%l S %%CE?H@ O&U%Eﬁfes& S{J}r:iﬁt?:}t u?e is
t her mof or d at* 196 Ehd B i;rf'éjd i%" arfsi nPecfPBn BoWleEPeGtirider the
overnoul d i t wehardERRY(tres B Wwhildh are pakypr apytrepeef1om Appryl .

Exanpl e 11: We have produced films according to the inventd on on an

ER=WE- PA(r) rachime equippegwth—4—t6—extrudersreatedO0——~A-and B
respectively,[ the characteriScirey gfiawhiteh idnempi ybanghhibbimetd®: R|[Screw
di anmeter in nntengidd,- B anet ¢r Ext r uderg9032 39

Extruder I : 60 30

Extruder A 50 24

Extruder B 38 24

Table 12: Description of the extruders

15 A lamellar layer distribution unit was used to carry’
out the coextrusion, together with a 950 mm wide coat-
hanger die. The £ilm was calendered on a horizontal
calender consisting of three independently'temperature—
controlled rolls. In all cases, the films were produced

20 'at a speed of 5 m/minute using roll temperatures of

'30°C for the roll closest to the die, 40°C for the
‘intermediate roll and 20°C for the roll furthest away.

The layer (B) consists of a blend of 60% by weight of
KYNAR® 720 (PVDF homopolymer having an MVI (Melt Volume

25 Index) of 10 cm®/10 minutes (230°C/5 kg)) and 40% by
weight of OROGLAS® HT121 (PMMA (MMA/methacrylic acid
copolymer) containing 3.8% acid and having an MFI of
2 g/10 minutes (230°C/3.8 kg)}. This layer has a
thickness 25 um. This layer has a thickness of 25 pm.

30 This layer is coextruded onto the layer (C}), consisting

| of an ULTRAMID B36 F (an amine~terminated PA-6 having
an MVI of 5 cm?/10 minutes at 235°C/2.16 kg). This
layer has a thickness of 25 pm. This layer is



Extruder 16030 Extruder A5024 Extruder B3824 Table 12: Descrimtju@pgl the
extruders 15 A lanellar layer distribution unit was used to carry, out the
"coextrusion, together with a 950 mm wi de coat- hanger die. The film was

cal endered on a horizontal cal ender consisting of three independently
‘tenperature- controlled rolls. In all casgs, the filns were produced 20 at
a speed of 5 mmnute using roll. tenperatures of 30C for the roll cl osest

to the die, 40&:%% Otpedor](:ter dlatero{)[} 20C for the roll furthest
away. The |ayer 1; consis S W o }’o BY AReidghCRFVACKYREREF) 720
( PVDF honopol ywymyﬂgéw qut(elvbltty Vol e 2 Hyaiddxe efid1BaeiBg 18nni nut es

(23005 kg)) amer 4986 byg,/ Veigity A ) d"ﬁﬁl 9’%/19/ hacrylic
acid copol yne })1 on('z algn/l g g 8(}:%80 d and haV| ng %PEP/@'/A%Q H%) m nut es
(230C/ 3.8 kg))* %efl RasHd- F .lékr%easYser25l%n Cw%rw%ﬁfbrorh%% ghe

t hi ckness &f 2BEa¥gr 3(DE]'h|csmlsa)<s$rln|gs ebext riided ont 09vBe HyaywsidHd) , of
consi sting ofapgrd TRAWLD e avi n Wi
of 5 cnB/ 10 mpﬁut es at %58/5%51 &g?ré%ﬂgné&f Sélfgpf&fﬁl gkneggoo 25 m
This layer is PP 20082vI8g  colxt Mifed Gfto Fhe emlydO (Drimhred is an
SF:QEVAfC( El) f?-mowwm&pw)enea%aaﬁtﬁed?rpy walg@itC ﬁf\hgdr fi_%raﬂlqagggfp%gn
o) g t as t.hi ckness. o m
LI SREEERE “pbe Wop o0 O R Flp e

Thi s Iayer is coextru ayer ‘bl EAS of 97%
by wei ght 18f l&ppsreyih a&o@otmsknsésypfoﬁﬁpen@ (a pol ypropyl ene block

copol ymer havimg anapdt qB)6.5% caBLiQdedl MULES a (48 R%%l%&é%g%%%%{% g:ﬂl) g%t

vvel ght of a green lngast o Zégh Sﬁ:[g%&ENE(r AU VE
, t_ 10 | ayer” Hak égt T €kn &P dgm The Haysr (B & es¥rogéadwith a
enperature pruftil ea Fempgéngtirenpi8fite 260Ginghe doaye0 Go i 35€%¢r uded
Wl t h a tenperaiyd e1ppofi gy rangi Q?t£ £:884209 10 a2598hpe9-§}gn! ayeroﬁlqel S
ext ruded \fﬁSth aterrperature rofi
ranging from betWeen 180°C and 230 C. The layer {(E) is
extruded with a temperature profile ranging from 200°C
to 230°C. The temperature of the die and of the
distribution system is 265°C. Next, this structure is
thermoformed at 190°C and placed in an injection mould,
20 in order to overmould it with APPRYL® 3131 MU7

polypropylene from Appryl.

Ny



15 rangi ng from between 180C and 230C. The layer (E) is ext24dely 200¢h a
tenperature profile ranging from 200C to 230C. The tenperature of the die
and of the distribution systemis 265C. Next, this structure is

t hernof ormed at 190C and placed in an injection nould, 20 in order to
overimould it with APPRYL(r) 3131 MW¥ 3pcotypropylene fromAppryl. 24 July
2004 - 34 CLAIMS 1. Thernoformable multilayer filmconprising in
succession: 5 a protective layer (A);crLRmig ansparent |ayer (B) conprising
(by weight the total anount being 100% 0 to 100% of a fl uoropol yner (Bl)
and 100 to 0% of a polyner (B2) essentially consisting of alkyl 10
(meth)acryl at el units; Thedmferm@B)lebagsetit bhayepolfjdm deompirhsiagi nien

term nal groupsyccesdi@ner (D) consisting of a polyolefin functionalized by
an unsatur% ted carboxylic acid_ 15 anhydride; a bonding layer (E) nade of
a pol yol efi"n. 2. Fil madt¥@Std eoleysFmA) i in which the materials of the
| ayer (A) may be chosen framsgajentsalayat edBpolopastressngsudly ase Rt and

PBT, copol yesters 20 3pd Qﬁkgft %O%%ttergdﬂ}{d) ﬁ'o'ol qu ygl ef%dbohor’r?pol yners

or copolyners, such as po enes an | enes Pm accor di ng
to either of the pr ecfédﬁorﬁpoélyﬁ‘ﬁﬁs (313 V\WF etﬂ ud¥ opél Pnepolymay s

PVDF.- 4. Film accordl(nzga)t o] arasgam@lgfllyhe pb@ﬁgﬂsﬂgng 25 chai ns,alﬂ,yml ch
t he pol yngry (B2) is P C Iillmacc rding to any one of the preceding
clains, inowhich the BSISAATS8Ft HEXF&jer (O is chosen from PA-6,
PA-12, PA-6/6,6, tlitesea cb@meyarﬁcdesbaml pg an pelyembd@alighousmsineg0 6.
Fi | m accor di ng to any448 tglgguggecedl ng clainms, in whieh the

fur5ct|onallzed poI on efln of the )
layer {D) consisting of a polyolefin

functlonallzed by an unsaturated carboxyllc acid
15 anhydride;
* a bonding layer (E) made of a polyolefin.
2. Film according to Claim 1, in which the
materials of the layer (A) may be chosen from (i)
saturated polyesters, such as PET and PBT, copolyesters

20  and polyethereéters and (ii) polyolefin homopolymers or
copolymers, such as polyethylenes and polypropylenes.

3. Film according to either of the preceding

claims, in which the fluoropolymer {(Bl) is PVDF.

4. Film according to any one of the preceding
' 25 «claims, in whic¢h the polymer (B2) is PMMA.

. 5. Film according to any one of the preceding
claims, in which the polyamide of the layer (C) is
‘chosen from PA-6, PA-12, PA-6/6,6, these copolyamides
having amine terminal groups. ' '

30 6. Film according to any one of the preceding
claims,  in which the functionalized polyolefin of the
layer (D} is grafted polypropylene optionally diluted
with polypropylene, EPR or EPDM rubbers or propylene/a-
olefin copolymers.

35 7. Film according to any one of Claims 1 to 5, in
which the functionalized polyolefin of the layer (D)
results from cografting of a blend of a
polypropylene/EPR or EPDM blend.



| ayer (D) is grafted pol ypropylene optionally diluted with pdlJdpr200d ene,
.EPR or EPDM rubbers or propyl ene/a- olefin copolymers. 35 7. Film according
to any one of Clainms 1 to 5, in which the functionalized polyolefin of the
| ayer (D) results fromcografting of a blend of a polypropyl ene/ EPR or
EPDM bl end. 24 July 2004 - 35 8. Filmacgerding to any one of Clains | to
5, in which the functionalized polyolefin of the layer (D) is a blend

conprising, by yeight: t d.pref ag}{ 40% of Jat |
one pol yet hyl ene or an etl%ylag:ne él%% o EémeJ ey Ooflg%foé’} dfp)% efgef agﬁy 60
to 90% of at | e%dich ohee pbi r@HG@é’ﬁ‘ PP&NPE)SWBr BSyFBﬂel@h’ea Pbp¥Bene
copol yner, pol yélbb&kﬁ@rtﬂ:)mﬂ]ﬁml}ih@l y BRT welignapol ynmer and pol ystyrene

honopol ynmer or copoly n r r 0 yl.ene t hi ) bl end
bei ng grafted by an uggqat uér;ﬂag%Q g%(gr ¥?ré81 gﬁ %p rolegded’f ya?h g8 glr;afted
bl end opti orfal | y"dePAEyHiNHedE ioF aat eF a%?n%n‘éomlmléﬁl n essentially

conprising 15 pr0pyl-en&3cumd smmw |aff|1dabrle@é§hb§2§19690|t&5n'§0°h@‘f' B8 @Bast
el astoneric char act er in.a accor any one

o he o e et B BlonyREr ] Rrheon Wra b S0korcoul er ) RE Ty BF P fE
pol ypropyl ene. e@pdbymeSubspe ki €l dodtesd ) wiltdrepdliymamozror dopgl yreeangndone of

the preceding C§@1ﬁ§tyféhéwhh@ﬂob@fy&@yeQn(E%o%&lyﬁ@? fidgg i Er@@@kgﬁiythe _

substrate. éTJ[Pl Supstrate accordingto daiml consi sting of
pol ypr opyl 2% WQPW'% THERMOFORMABLE  MULTI LAYER FI LM FOR THE
PROTECTI ON OF SUBST-RA‘EEESsANBl@BdECEF&@TA@;:NE&dkbstbryactanThenpaeaeated

I'nventi.on relat@§r$5&§ﬁlc acid anhydride;
i!ﬁ : - this grafted blend optionally being diluted in
at least cone polyolefin essentially comprising

15 propylene units or in at least one polymer having an
elastomeric character, or in a blend thereof.

9. Film according to any one of the preceding
claims, in which the polyolefin of the layer (E) is
polypropylene. '

20 10. Substrate coated with a film according to any
one of the preceding claims, in which the layer (E} of
the film is against the substrate.

11. Substrate according to Claim 10, consisting of

polypropylene.

o
e



thermof ormabl e nultilayer filmconprising in succession: a faieedide
.layer (A); a transparent layer (B) conprising (by weight the total anount
being 100% O to 100% of a fluoropolyner (BlI) and 100 to 0% of a pol yner
(B2) essentially consisting of alkyl (meth)acrylate units; a layer (C
hased on a polyamde with amne termnal groups; a layer (D) consisting
of a polyolefin functionalized by an unsaturated carboxylic acid
anhydride; a bonding | ayer (E) nade of®a polyolefin. This filmis obtained
by coextruding the various layers and is then used to cover various
substrates, for exanple "by injection-noulding the substrate in the nelt
onto the nmultilayer filmplaced. in the bottomof an injection nould, the

layer (A) of wherfoFBRIRERE MLRGILARER BSha' BBRRE BhobBEHBN! 8r

SUBSTRATES AND OBJECTS OBTAINED

Abstract
. The present invention relates to a
) thermoformable multilayer film comprising in
succession: '

¢ a protective layer (A);

¢ a transparent layer (B) comprising (by weight
the "total amount being 100%) 0 to 100% of a
fluoropolymer (B1) and 100 to 0% of a polymer
(B2) essentially consisting of alkyl
(meth)agrylate units:;

* a layer (C) based on a polyamide with amine
terminal groups;

* a layer {D) consisting of a polyolefin
functionalized by an unsaturdted carboxylic acid
anhydride;

* a bonding layer (E)}) made of a polyoclefin.

This film is obtained by coextruding the
various layers and is then used to cover various
substrates, for - example ' by injection«moulding‘ the
substrate in the melt onto the multilayer film placed
in the bottom of an injection mould, the laver (A) of
the film being placed against the wall of the mould.



