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 QD04steed - 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.



[Prior art] Patent US 5,514, 427 proposes the use of the 50-0@43@? ggivent
casting technique for uniformy 5 dispersing pignments, dyes and F ers in
a multilayer film The solvent casting technology consists firstly in
producing-a liquid thernoplastic polymer conposition in a solvent

contai ning the actual polyners, the dispérsion of pigments 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 téﬁ%?”&guﬂﬁ dp>H4h? &t MFORsEsof thae uss | mtcoblpei ses,

bearing from t heoiomslildel (t4elwarist rasetisd detesimidud s rade @higoprliyol efin
or acryl onist ridessdd; 'eggaﬁgg:gne tside, .a layer of_a

chl orinated pol oﬁzfiﬁ%an acryﬂ{6 a%ﬂ%%i%ggzgqﬁgﬁgg and % %P%ﬁ%%?%%rlayer
based on a.fludFopbl yhBE SRATSBE SAa8AingettRAdnAlagy. nsimtan 908879
descri bes a nulin l@myetudiingna ﬁ]htcﬁiiﬁfd:ﬂé)tmbb&a’&siﬁ@ﬂanM§mﬁ§| b@ﬂp%@iﬁ’%ﬁ
casting and |amnafi j+C o 3l ective romthe, i nside 25
(substrate side _t%itﬁ%ﬂaﬁggidé?ﬁgﬁlggﬁgsi%éela§8£u8¥1 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 IaXﬁﬁjkﬂ%ﬁ?d €Qc:g.fltjcgro ol yner. 30, Patent EP 949, 120 proposes
a nultilayer film consi stimg. = f1omthd SHEPRETLBIt &bt silhe Htter

pol ymer suppor t-9 digfer pot§o| @f dnyiagr pven At miblieshbuthadi wiierersisy rane,
poryam de, et C.okestlcrdd MY achybal e hiasend A wiqkn? G Uiz pigmented 35
fluorinated | ayer &M@th ng parti cul ar orlentatlog) an of "a i ranspar ent
fluorinated | ayér, "t €herbePRger pdssi BPELf &r EMGLHIGQUA t daper - ovidraroul ded

by vari ouslssubsttdinesussidimad spalheel efdundorapRolram desuhstr affeshe24 July
2004 -- 3 PatentlS &m%’sé]sz, HMR3SS ﬁo&nhq:rhrgofior{sr&ael e(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

ffj ‘ 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 f£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.



nultilayer filmobtained by |am nation, consisting, fromthegdng sigao the
out si de, of an adhesive |layer, of a pignented colour layer, in which the
fillers have .5 no particular orientation, and of a transparent |ayer.
Patent US 5, 707,697 descri bes an external decorated and weat her-resistant
body component. This conponent consists-of -a nultilayer film obtained by
the techni que call ed sol vent casting, followed by 10 |lam nation, and of a
substrate. The structurmateintd hesfb| neepnpz i $289poke@m 4 he heRficde rih@bi ae

out si de, a Chlﬁ.ﬁi{'ﬂfﬁelpmf)i(ilmef BtE?XSE c?fabiaefnlq‘]at:Lolne[);nggsﬂﬁyé?gfn

pol yol efin substrate, gnent ed our uor opo
which the fill e?%orﬂot’h%t l¥5lﬁ9vé0ar¥§‘epaﬁﬁ9cltﬂear Qﬁl@fm atheniwmdlayer,

transparent flofirapplynestéayeslbayi ngyar ,shmywﬁp@ﬁafﬁélcelw@%@nﬁaw
96/ 40480 dE%CI‘I fromthe in |de to t he

mul t.i | ayer. structure
outsi de, has a Qg}%%lr%%lr?gr Ay éert egflopheaﬁ s° % ypey T EHREF By
coextrusion with an admsdison prUSreﬁ (@€r9%7 c) deshenbewi t lrma cekbearedl| ayer

consi sting of aqdd¥aasedndcopol yims- s @ dlin dodhy ' Ahfiofd.C_aRds of a
transparent surface Ia[}/er consi st n% of a g d of é@rmpolyrrer PVDF with

an acrylic. 25 PHRRMETWIEAF 53537 Opr cholBL LAY IF Y from
the inside to thee outstidel,quaf aaldigdest rsatierenaf a:asadihg;enfollayeedcoml sting

of a conpgygnd Pé?m}?éﬂlbzlr? Wi 4 dp B@eaSUQélBé@%z?te Of rfe sﬁ‘:‘r% %‘E' ng,d aygL. of a

col-oured | ayer whjch contains 30 pignents in an acrylic, rethane of  vi nyl
matrix, and |#1]a1r“i‘yct5’fmp§lt3f3§nsp%¥%‘}’1t g edngaded h I-*"\l'BF QH@SPFJ'WA davi ng
a corrposi ti onalclgxc&dnrm‘tted Thel yli g¥fior Claget ay&pabr@yoﬁo%ﬂh%h:lﬂf; RBT, 5 PET,

ABS, PVC, PA a%cg% & PCoup@cpglyolefing an eth |§%8‘al kyl Fouk

(neth)acryl ate ol'ymer, an acrylr€ pol yner o ¥ of ~af® any
two of these pof @Omeg“@ggeG?dad@srcrﬁbeEhaclﬁw@hanfeJllfarlsmdmmw ned by

coext rusi onsanth&ied - MrB_,SSlgflg:tﬁfcu&a&a-Yerl@EtaﬂléH' YagQ045- dransFYEEnOr
derivatives anc%fgufgholgﬁg% q%yerlgav1ng 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
o 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 consist 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.
UsS 5,658,670 describes a two-layer film

obtained by coextrusion and hot-pressing of a layer of



pol'yurethane or polyolefin layer. Patent Application JP 09- 198188 2904
published on 29 July 1997, describes a filmconprising 4 layers 5 which,
fromthe inside to the outside, are. a polypropylene |layer, a filled

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

met hacryl ate copol yner and a transparent 4surface | ayer based on

pol ynet hyl nethacrylate (PMMA), respectively. 10 Patents FR 2,74.0, 384 and
FR 2,740,385 d ibe_ afilmp SSi t hree_ of | ayers. based on a
pol yani de and gﬁﬁgkeﬁgbap%glggggiggd Eggy ggpy gne%gyé?f%§§h€l%%cordted
surfaces to be B¥oddeéRanesor Thely ralaygoblen) In the filns of the

prior art, the weak pobatentsappeiagheshonppobotngsisvog opehyiesndfysy to
t he ot her Iayezrgs.gwtil r L1l ms.useful therﬁ)ro.te.ctio aﬂd 20
ra

. TRYEN Lo IR sET W %9& P g :
decoration of Subs es have now peen f Sund; TheSTPFII MY havi iy &
external |ayer Wda&& of from uokipol yreideor MV noxtaids, t hereof a

adhering perfe%kh@p&@pym@nesmgﬁéfﬂtQaf1m§e3|kﬁl@ﬁeﬁﬁ@d}nﬁ@f%ﬁf%??féﬁgso
much sinpl er tq ré%nufgctur%t ag t hat q:f the'prlorrﬁrﬁr; in . 25 particul ar
it requires no €oivent® [BYE 95sc?T ptOW ISR YOt | BRFPaRRY e ent
i nvention rel attepotlymgr Jnd her nbfrenapbrentul sutfamr flidymrcobpsésdi nghin

succession: & LYe e ¥ an s)e;g_r;:[t B (B) conprising
(by weight _ t hﬁlgﬁgﬁhgﬁoﬂ%?y%&%ﬁtleoob?%ht'oSL%sr % oflv%ﬁ?{% f1 uor opol yner
(Bi) and 188 to 0% of B2pBPyRefR( %274-85 BAt iR yFR ohsl 438§ slesgurdhe ™

(meth)acryl atea ufiils; posseapang( Ghréaserd ofoarpolypaisle bastll aphne _
term nal . group%;ol%gmi%y 2094 549 cn %ilc%)j_ﬁr (Q)Dg(igri]gﬁst i g%%ggoxgy]geoljlé/ol efin

funfzti onal i zed b)i an unsaturated carbox acl an yd‘?l ondi ng
| ayer (E) made &L @wbagyggg@;¢ﬁed 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; .



This filmnmay be obtained by coextruding the various |ayers, the layer (A
possi bly being lam nated using the standard technique for2&hguhpp2@34i cs.
This filmcan then be used to cover various substrates, for exanple by

i njection-moul ding the substrate in the nelt onto the multilayer film

pl aced in the bottomof an injection noyld, the layer (A) of the film

bei ng placed against the wall of the nould. One exanpl e enbodi nent rel ates
to substrates coated w_th these filnms. [Detailed description of the

i nvention] The prot%ectd J&vexydP) ( Apnpéshingnpbraryol¥gdstinl | owi ng t he

shiny and transpar entfunayeénd B)zd® 09€ anPhift £ehet AUtk pBokE: StRAS Of
handl i ng, thernoforma%?lgd{g&%ai njection-noulding the film This protective

| ayer nakes it possi intain or pronote a given surface finish.
Thus, this layer ney Bebonddnd aven(@ighadeeperdioedyohefhe. desired surface

finish. This layer avgiidsrthg M§%19é SordsmRd giNgo8geRla HaPaHe of
degradi ng the surface_finish of (B). Aczv nt ageo slsié this 7ayer has a
thi ckness of DEEES 18Y&RY: 188 pritvard AErE‘P 7 SO 569824 pm  The

mat eri al s t hatutiawy bbe gsadddnd preaduwdeuehtor| ayermady e cehoSkeinsfrom (i)
saturated pol yﬁ%’?&% i)‘z'l%% F% BE%daEﬁ EBJer CORO| ¥ESI IS AN s, £0
Fil _polyalefin om)p1T

pol yet heresters an ( ) nopol ymers or copo tér;ers Such as
pol yet hyl enes SRTBSRYBY ol e5eon-BPULERS JTice Skt Eatereht ithe FaYtbe nmade of
t he PET sold didertehaubetandysanei MYLhARcddy iBukaat bolfbbs bBayLE may contain
various fillers,. 1 02, .81 ki lin, . cal.cium carhbonat e,

al um nium f aklzig %#ggaer?g% i vttz-}'lse 1ta e}:eggf Afﬂet it %ﬁgrﬂageeﬁ ggjﬁlrafcéac;%e | ayer

(B) is forned faedRetatlpw(watdr obrthe wiowAd- of pol yners making it 24 July 2004

- 6 possible to ohtai %%fer}%@)roe itmeér}m n ilsurfagzg% resistant to chem cal

or external attack or to U ay Sdtb BIP HEL P 19nadaskess
rangi ng from 0tk &1y phadawed preferably from 70 to 140 dun. 5 By way of
exanpl e of fluoropol yners (Bl),

[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



nention nmay nost particularly be made of: PVDFs, vinylidene flaggy sigha( VF2)
honmopol ynmers and vi nylidene fluoride (VF2) copolynmers preferably

‘containing ‘at |east 50% by weight of VF2 and at |east 10 one ot her

f1 uoronononer, chlorotrifluoroethylene (HFP), trifluoroethylene (TFE) ;
trifluoroethylene 15 20 copolyners; - copalyners, conbining residues
‘tetrafl uoroethyl ene and/ or ethyl ene uniht Is andw(:gTFE), (l\/F' 3) ang such
as hexafluoro e tetro roet hyl ene o] ol yners an
especial | y tergé%%?g, 5 ch{)}g% fi f Puor oet A AT CT%%‘Y ( )fac_:e

hexaf | uor opr opyFERELAPHFRY erfRsCahdomitaridly affackndiroto YW3 Ahbsg t hese
fl uor opol yner s1 Bk}, iativiaﬁta@gbsaﬁ%ﬁgﬁggstaﬁlotmt e r]%\gg:i raA&irE%gfLaﬂvﬁ:igﬁlBamkes
contains (Bl) Lt I recq n a e er yner ,

25 it posgi bl) ek%o}b’;é%c‘rméaa}sne@‘ta%reeefgeﬁa A etPa}gg ). This pol ymer

(B2), essemtially consBstiwayofofl kgramgleet Macrilatwpoliyirer smay Bal) $0
‘include acid, @aehdioghh®yistest qiaqqﬂ(aulgrrl@nggdﬁlbgg fgnctional groups. By
way of exanple of poly ntion may be nmade of 30 the honopol yners

B2) .. y be
o described in Kl RK- , )"Eﬁé’ eABPGedi BB dche iV ERl  ToERRELEBRIS 4t h
edition in Voindl, vipageisica®2- Z9Bcandei n(VBR) IopdiagesA7prét8rably

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



Mention may al so be nade of copolynmers of at |east two 35 of s4h 004
(meth)acryl ates and copol ynmers of at |east one (neth)acrylate wi'th at

| east one nononmer chosen from acrylonitrile, butadiene, styrene or

i soprene, "provided that the proportion of (neth)acrylate is at |least 50
nol % Advant ageously, (B2) is PMVA. These-gpal yners 24 July 2004 - 7 (B2)
consi st either of the nononers and optionally the connnoners nment i oned

above and do nofgpontaid: an dymast ,odid |r§5n&£e£g1e¥?l e?% n% h?orqg“j‘ti on,

an acrylic inpact nodifier. The acrylic inpact nodi
exanple, randofiBIOIEE EEpSLPREAs2BPVaL aP@aéP BAk Cﬁﬁﬁ@mramhnmﬁrom
styrene, but adlrmte,fueiopbenetaeg atont£ast one RRAFRLNGhogEN f&0Mm

acrylonitrile aQ:ltJWﬁodl(fq%t;h) eyI %tr%tlcbee%f ndergoe%é) lr%tr[gre]eacr%ep%qhe I

type. These acry I c inpact nodifiers Ymer
(B2) once if AEEE pr ERREXH OF rﬁ%p% cppetpaeced ofuraing leket one
pol yneri zat | on n@:fnc(nBEE) cBlo skhe Y roffay t Qeﬁépdﬁﬁegd%ﬁ@' t & Y iNng the

pol ymeri zati on |of. (B2 The ampunt. o ic i ct ier may, for
exanpl e, be frol% to&éeo NP herne8e ‘io#{" 319&1%11?8?)“ ftkyl
advant ageousl y @dhlscrydapes: peh’ﬂtey 015 3% QbetooQOtpar tdcxreafsheB2) tydd. woul d

not be outsideHdie sweRa ief SENVRRALIFQR Asf oS Jwo or
mor e of th abov ol ngh%l 'I:'Ltkrldg)%l ayer F;LB) masy C rrprl se (r%e;‘g %q'(hB%
c

regar ds th O ay eo Fi s (B , Padvaht agediradpcechi 8r| ayay
conprises 50 tdnt0@dpartls quyingei gikt) poflymeBliyapeon0 dfo 5@2)pa6§:s tqfej BZ)
and pref erabl ynpﬁgrrprl §6S GLPr&?u@é)d par ts%n&ﬁ%a‘?%' glhg% of &Bﬁ%ﬂ‘g to 20

parts of (B2) tabl e mers in the case ot are
(r)’ from Sumo®Sele )rléﬁalePzOGfASQBZ)l—Frlihér)amCﬂmh ﬂfo@lca“géland,mpaﬁ:tt he
case of (B2), miéMNAReF2Q(@Y), ffam &kdnpAochemsrbhi © | @yeso My regntain

R 990 SR oo LRSEAsaEe (hhl | g, (Lot XSRS L ety B8 of Lhe
contai n pi gnenP§ & dyRs. 9$h|’f50I39erpéhet§ vér y(Riod' Itesistlanceot o biche
various fluidsouseddenthBDEEbpYeHE CLES, i SHEN: ASn PEE M B2 GRAUAN Lieng
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



Wi ndscreen-washer liquid, brake fluid, engine oil and hydrawd gy 2004
transm ssion fluid. Very good preservation 35 over tinme of the surface
finish and surface appearance of the filmis obtained. Using the extrusion
technique, it is possible to orient the pignents or dyes in this layer in
the flow direction, making the appearancegof the film 24 July 2004 - 8-

ani sotropic. To do this, all that is required is to use pignents having an

Tatio (aspect oo oo T Tt oM AT S debliedeoters Bac

ratio. (aspect ratio close to 1 ect may 5
el i mi nated. ThiBL9PeRNT at PBNIBY t F& pRyhetktEcRjicvesaspednt eréeient i ay

effect. The | ayeio¢nd s pihoawps! ywethor aﬁopqlsy,@bpl@ol ggg{egg hayiRg anine
t erm nal groups | e f  po am des | east_ aqne havi ng am ne

term nal groups. %%@ﬁ% tnlgarér)nq' polf%/%/lm de" shou"ﬂd bdthider ?Fcngtto Redn t he
products from t¥HVadmEasmlinnbe - edfingnated - nittd sand miceratGitdon ' sfickhhas

ami nocapr oi c, 7pxgmﬂﬁuﬂu§£ﬁﬁynéh ibeameneurdagangkecand 12- am nododecanoic
acids, or of one or nor a_th ans é,%' such as .caprol.actam oenant hoI act am

and | auyllactam - of Ons of “¥ofe t s %r®m QL YBEL i Ui FEBCLYBAER as
hexanet hyl enedik@i yrsmidtodesahry hpldnedi eaimienal npteupyd ybenedilréme, of

bi 5(p- am nocycl damthanie odc  5haeHBVLREXaNeLDYLenadhan gey,0i th

di aci ds, él% 3'@?; 0 |sophthzllc tereg i pIrc, azelaic eric,
sebaci ¢ and 'doddtantTiar BOXYRTLAGC; §8ougd Ry Widensdmpdes of Mgt yahides,
mention may bermbteis A thRAcondenBA+ibnand PA-12. Advant ageously, it
is al so possible to . useg5 ggpoly d I\/bntl Qn _my be made of the

copol yam des resulting from '?he %?ndgﬁsaetl oR "3 at TexEE t wsl Q

W ani nocar boxy| 3L RRGAREOGC - of 7 TaBlnPher G ot ol 1aami petaiecambisf anda, ¢

- am nocar boxyl |Jc2—amldmod\zkl@hlaﬂmcﬁaalc1@é§0&e sRrdef bhe xearol yapi des
resul ting f1 om 3Q %lmonoof a%h ﬁ g one . a, co-am nocarboxylic
acid .- (or a st.fb% eas one’dl SRPRSPghache™ Wl (Lahd Lactan:

- 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 léast 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.



di carboxylic acid. By way of exanples of lactams, mention rrayz@gzuv%ggﬁ@ of
t hose having from3 to 12 carbon atons in the 35 main ring and I ch can
be substituted. Mention nmay be nade, for exanpl e, of P,

p- di net hyl-propi ol actam a, a -di net hyl propi ol actam anyl ol act am

caprol actam capryllactamand |auryllact@am 24 July 2004 - 9 By way of
exanpl es of a, mam nocarboxylic acids, menti oanay be ][mde ofI f'

am noundecanoi c acid a L,nogdgde ci d;¢ By, way of exanpl es .o

di carboxyl i c acids, rreﬁ i oﬁg%,ay%%g %@pﬁfe%ad%pﬁ c %%z?qém%}?sc@ﬁ%xéaé& d,
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t erepht hal i ¢ aeirdnotihéecsndiam cicidl hi By salvawf w4 phQigsaphthal i ¢facid,

ot L east 986 anioar a5t LHar Sty e bl 3 ok o dtimicareier acid
0 :
HOOC- ( CH2) 10- CPERRC1Ghe 26idni né seryithelan akicpHat i budrarineihaviaedd,from 6
to 12 carbon ano%cyélomyb@i@axs@%ﬁtcfecéh&m' iﬂ‘ere?ﬂ@élg!liér &Ehe,diptgg\égfheBy
way of exanple iop_may. be' made of hexane enedi am ne, piper: ,
15 tetramet hyl gﬁgg%m %Jé, O%FgﬁThy?ae%%dl%% &t O-P_hﬁ%’tallrﬁ‘l":ené&llgm ne,
dodecanet hyl enéamam@ ‘_féﬂ;%Yd&ifaxﬂmoLtmmmez:%e@- tmitnt Bylids have I
10l am nohexanmn agnecppolyil s h5ABROTopg dram B, (120 R
_ amin -

D (3 et T - 2P AT REEY RIS mesd IRl ChBRRCRPLA. BO%R(ib 1ertih-eb ' of
copol yani des, nention Bey dbamivee enaf bepahym&@hatiaaﬂg_@hiﬁbaﬁhgmﬂgog
I | I act am =0/ S apr.ol m 25 I pixc ,acid. .and .
hgg-;?/ret ﬁ;l ene((jignrinéez%%{%ygﬁﬁ actggpngﬁc'yﬁgr sn%czj}‘ z%)ceaﬁ‘r osﬁgtrgﬁ]ed! 5HF%FFact am
adipic acid a @& affBY hif eA&GRARE ne ByPAe/ 127 6eB3mp bapolgnieien ofay
Céplrool actam |neryl Irmteamy b ani ReusdecRPDEedifhine azel %iiﬁe?gb?népd
"oy | accam Cepafai AR o Serpf iR rian i * "Gl

yt methylenediamine, dodecaﬁethylenediamine, 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

caprolactamn, lauryllactam, ll-aminoundecancic acid,

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

- 30 copolymers of 'caprolactam, lauryllactam,

ll1-aminoundecanoic acid, adipic acid and
hexamethflenediamine (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



hexanet hyl enedi am ne (PA-6/6,6/11/12), copolyners of |auryl laci@mocazel ai c
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copolyam des is their lower nelting point than that of PA-6. In order to
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"1" and "T" d 09 thal ic.and terephthalic acids,  rfespectively.
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par aani nodi cycP@lyaﬁbﬁ%I@@ﬁhaﬁe)’dn arorpbobd semibaromtsidepbheastape of the
i nvent i ont o usgd{aiaﬁﬂéi@e@is DOM%P{BQGS yid h appalyol gf{ g, A‘}‘éa”tggefi’s' Y,

t hese bIe have trix, 20 that is to say_ they con aln(by
wei ght) 5 0 Tb%° g%ﬁ) Marﬁ’iﬁ?@sﬁélre@ttro 45085 t sigf p%@yol%ﬂn t he
pol yol ef i n posmter]Cb:estmglmemtl doal | aednple bah ghds bbﬁﬁ@llginé,

functl onal i zedw@%]y@l efbha VM m?na“yﬂfjﬂmtb&nﬂ/%’%ﬁoﬂﬁﬁﬁﬂ By?yvay of

exanp use % be made of the ncti onal 1zed an |0nal zed
pol on efl ns ded®fi bdd | FIMHel %y épopirhaligapnde Ut erdphtdailiabl &cibd yani de

i s- the PA-12 ré&SNERdly). Meomdd fmagt 8C8Mbe WhEh SBKBE Blin@@ss) bl e,

if (B2) cqntai dfug t LRl ,Lgro to_pr uce, via a 30 chem cal_reaction,
a coval ent “bon %I e %@e k:EﬁCM sPan or paraaminodicyclo-
. exylmethane

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 EI1f Atochem®, which makes it possible,
if (B2) contains functional groups, to produce, wvia a

Wi
e

30 chemical reaction, a covalent bond, stable over time,
with the anhydride, acid, acid chloride or alcohol
functional 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.



with the anhydride, acid, acid chloride or alcohol functional, %Iéfm of
the polyner B2. The thickness of this layer is advantageously ween 5
and 200 mand preferably between 70 and 140 m This | ayer may 35 contain
various organic and/or inorganic fillers, for exanple UV absorbers of the
TINUWVIN(r) famly fromCba Speciality qqemcals this layer may al so
contain pignents or dyes. 24 July 2004 - 11 Using the extrusion

technique, it is possilke gt Gy i e pi e5|nth|s |.ayer in
the flow direction,. maki Rgfet he a&%aé%ncrg % hqulfe’l tarfts RIBHEE To do

this, all that §% PEHERT e8DFs Rigngasss qu g@té%slha\hhw ala et sotr agbiec
aspect ratio. Bilowhadsiengiphgnendisivg t F'hean abpebanie a§pect1_;hé atdsq

aspect ratio is.effect advant ageously be elim nat ed.
gl_hl E orientati ?rﬁﬁo%%ttr%glk EQ a thl| Ve %ﬁ;}' TRt 115 TRIEITSE fiseto BFeThi s

| ayer parti€i p&iSEegiten thf?éfllné!yerar( B) amnsoth@appeaszaem‘e amdtpoot e@yi on of

the substrate. chigsliager pliGhe6@Bs! $ti$hof & POl eh;R a‘é %tclton"il t gd by an
unsat ur at ed car I|c amg ankr#/drl de. The Hresence of e anhydri
functional 15 gro 511 otBUAR i RS on tPeact? on \/\Hhsthee%ﬁcﬁfe fagict i onal

groups of the Iaéi)YéFlt(i@)éouwékl bg i<¢lipossiteide 1ol 06 M entonibst abl enever
time. This fupGigmenaki éggle mlyﬂ@jf&é :]%f},t engdescribed in the prior art

as a .coeﬁ% usi on blng i Convent i .ona pol'yol efin is a honopol ymer
or .copoly of a-ol ef FisSo aé’Frdlpé'iréleHQat§ﬁcH’l§§ ther layenplB) éphylene,
propyl ene, 1-bithaneppéaoetescandprdidadicenes Byaewaub@{r%@rrpl es, mention

may be made of: - ethyk.ﬁ(ge '1% ol yp®y s nd.copol yners partlcul arly
LDPE, HDPE, LLDPE gl i near - nS| po?yeflrslggenecﬁrF ViDPI? Avergtt

| ow'density pol-y8f 9Peﬁé~)zecéndbwet @l ocemeapotatetchyl eﬂebowbwl eneid
honopol ymer s oanbgpelyser Sthe etbBykaas/ asr oleghi naﬁ%:’}’c(@r%un%‘d%nﬁ 30
ethylene/ propyLengy, ERRLEE MAENSRLIRYLENS, LUPEI AL the amine
~ functional groups of the layer (C), making it possible
to form a bond stable over time. This functionalized
polyolefin is often described in the prior art as a
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



et hyl ene/ propyl ene/ di ene (EPDM copol yners; - July 2004
styrene/ et hyl ene-butyl ene/ styrene (SEES), styrene/butadi ene/ st yrene (SBS),
‘'styrene/i soprene/ styrene (SIS) and styrene/ethyl ene-propyl ene/styrene 35
(SEPS) bl ock copol yners; - copolyners of ethylene with at | east one

product chosen fromunsaturated carboxylig acid esters or salts, such as
alkyl (meth)acrylate (for exanple nmethyl acrylate), or vinyl esters of

saturated 24 J ar oxllca ds, _such, as vinyl acetate t he
proportion of ngéér%%%ilc :%églgb § Sél g ‘meg ﬁﬁﬁyg‘%%/e FfhtPropRrtion
functional i zed Oéolcwpepmﬁrormﬁﬁe lﬁy@ll@@)up ey 4% dy aedbbtin pol ymer
havi ng unsaturated 5 waéqulyllcrtfioﬂﬁmzéahw&'ygﬁe!ﬁﬁ]ht of Buevan Q- exanpl e,

mention may be de of the abqgve ol ef i r copolyneri Zed by
unsat urated cafb ylllgc aci'd  anf ggﬁées p fP@“%ﬁ' }‘lai’fénﬁr oc‘é%%%’s“re?rtéaqmom
by those skRillcégberyihe areid| tan\lwdlrddﬁoturhe:anut Bivderyheoscopanilegf the

i nventionto us&eﬁﬁ&@humayeQeCﬁéanMkl Ehéchgévéspo ble Afhd qibkec’éd?’ {ves of
t hese aci ds and anﬁédrl of exanpl es, nt| on nH e of

acrylic acid, 5P EI?§FF%daC| OPY rral éi“@aé@ird‘tefjurrar Ferhexylici t acgeHit acid,
crotonic aci danhydecodes. aﬁ‘hwdrgrdzeitmﬁﬂlmd@ﬂ‘&l;jdditéiEknﬁﬁHEbQ aHnedr i de

and substitute Cina dr S C a thyI nal ei c
anhydr i de h&y %ﬁhgae;gn%@%s &h??dejfg?v‘!;l ??/%SLS’E %? %tsme rE% “madEESt t he

sal.ts, mtrﬁ’és IV Eats, usﬁjdw%%me@mqmﬂ?@mlleat ecanld as
di mal eat e, dl ey las2@hac raddriaae veblodl s andt fdymamai %nl’iﬁﬁ:ldes

(meth)acrylic Bgch‘gﬂ;mg bee}gé) I St el %8% gartl al Igﬁneut efaI %)%ed lérmet al s
0

sueh as Zn, func |ondI|z a
PEL EPR bl end BRédy at Pethipgr welghtawifd whireAeray waig, groatdwic f arciexanpl e

25 bet ween 40/@Qa@83180éé9d tB?O@@hgcbﬁéﬂ@ bftéEbﬁ%E”éiiiqil&@t a2 e

anh drlde, spec al.l y .mal ei c. aphydri de a graftin evel for exanple
of %Olt % BY¥E éﬂ? A‘a%%’f‘age%%‘%}’@rl%) qnd a8 gt wiedy predeiene  for

‘exanpl e essent Rahigirtdepri siuwhp pokypr opfdene 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

‘a)_ - 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



30 *honopol ymer or copol ymer functionalized by grafting wth @Jlﬁaﬁmone
unsaturated carboxylic acid, an wunsaturated carboxylic acid anhydride or
‘derivatives of these acids and anhydrides. These products have al ready
been nentioned above. Advantageously, polypropylene 35 with an M (Melt
flow Index) of 0.1 to 10 g/10 mnutes (at,230C 2.16 kg) is grafted wth
mal ei ¢ anhydride in the presence of initiators sucB asbp;arom dgs.1 ;’23 Lo%
. - . . - . en ) 0
anount of mal ei %1%@ Ed)r de ef%ﬁctl vel %/?grafted may be et we

by wei ght of the grarted 24 Jary 2684ted 18Ol BBropY ene ey bnedighutracd
pol ypropyl ene #dfhbe @pPlypedpyhend, pol EpRopybene, EERR or BRI Ubbeys, or

ropyl ene/ cc- ol 168BPLYHBESin | ted Jossibl e  according tao another
\F;ar P)e/mt, to colp?a ? a_ 5 pol pr%%yl%n%? r EEBM gFen%,Es?_haﬁ’o%slq ‘'say to
add an unsat GraPE8*Bar bok{l i c SREtheran dRHjidnitde oto derdogarifites ther eof

in a pol ypropyPeasbEPRY ben&PDRR bi:eEdDMnbuﬁﬁdpieaﬁﬂcQsoftBa@aiynitffi AR - yB%e
way of other exanpl f tit f. e ayer , Jrention m

ma)(;e of the bl ends Lﬁ%@%ﬁ:ﬁggﬁg %%mog?yghjté -a%lc?’o 5 ’%a%&%b’ldéf"g?abl%c 10 to
40% of at | eas eréﬁ@tbﬁ?ﬁet‘ﬁgﬁﬁféglorlran set Rpl.ypsopppohgBPR 56r t EPLB0% and
preferably 60 bdeBBY%ofthé pmasincd %O BOl MR ghosen. from pol ypropyl ene

| --but ene nopol yner or copol yner and
pol ystyr ene. homopol ymety 517 CoboTIREr - CENEP prerth KBSt R0y ehe. -
these bl endd béfKgTgrdMed Wentifamctnanal be20 magieomes £ cheken fhiiefids
o hee, e R 57" nd pref o abl v yhant ur ot ed
i aarboxyl | c acid anhylr [ReSD%. anghaue trsiniad 1] chiist Ght PEnaFl Jebekng
diliuted 25 inoae pebpethvimeally alrefithyassentcopbl ymeoppri sing propyl ene
units or in at least ong NolyiE a,{@\égﬂgf%qu a3t rgerglg‘; P%h%ﬁ:aitegrszt or.1n
a bl end thl%’ eocfahe I;(?all){/rqlglj’:s éhozgencagrog— l;)%%yprorpy&ghz Iory,ea (pr)opylene
B '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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pol ypr opy! 0 es%g 5?)SO %Nlégngt%%msq{b%%%%?% e %yl a]%{%%l%aﬁﬁncknesgth this

| ayer is atiVanPRg&Bhefynbet iREn chobirer J(ras 66en TW)s | ahesermay

inorganic filleaserfals ahdvar%ﬁﬁrfabh&nbek\@ﬂ%@t@@(il?&ﬂ aRANtRIe? 1 ¥QLEPUS
organi ¢ and/or 4 % 501 bgrs fromthe

1& l%:odﬁfo T1 NUVI N(rxz%fa? Ié(érfrom
Clb? SpeCIallty and %LZ subgtggte Adjgiza %ﬂ?1ﬁﬁ 1 . i ’ He

geously, polypropylene is

used. Materials perfectly suitable for produciﬂg this

15 layer are the polypropylenes 3050 BN1 and 3060 MN5 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

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
{?) ' 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
7 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



2530 this Using the extrusion technique, it is possible origng e
pignents or dyes in this layer in the flow direction, making the appearance
of the film anisotropic. To do this, all that is required is to use _

pi gnents having an ani sotropi c aspect ratlo By 400 and 800 m pignents with
an ratio close to isotropic aspect rat| this effect may _

advant ageously be elimnated. This ori entaatlon of the pignents gives an

interferential effect. The f f the _coextrusion using a
t her nopl ast i cs,pqsnsj\%ﬁl 9 Y/ %ﬁrgcgh the £ilRdand teenatamttimee dligecttisehni que

for the noltenanst/oni dh dhet heovardiotsctiawers is forced through sheet dies

laced very 35 close gfcepphsoLper; the, conbi at|on of |t en qat%rials
Porm;the nultllayrfllﬁ1Wh|€h|s c%o?r(g P S v érosen

control | ed-t enfér SE0°E A5 IRSSBYLen | brEvany lth@csp%tbdsatofzsuoovzslqan@ed in

t he machi ned>di mect i mre addbotageblisl pl a;e]edflea taheﬁgaosp‘. dtﬁgﬁt 'C@‘%illcl); s 24
July 2004 - 15 si. ! 0 r I, mi hi ne direc

andyor in the (J:fr?ggg éﬁfﬁ‘é&‘. 8‘21% %thc(abﬁF%ef ot ¥e Jrflo‘%g tayEre ark Qfosen to
be as close a§9568EPBLEN- bet wveen 1 and 20 (at 230/2 16 kg) 5 and are

advant ageous! y betweenTHeand17ilifés ehoncerf ahks 1%%H£90£h§55%%8‘% w9l those

skilled in thegart f SQextrusion The .yl tilayer filmof the i nvention
is useful for cove(r?:i ng lngbs%#)astté?teé‘l't ifer dVer FBEF R Ig1 by by
_ 10 coextru51on coating or by hot-pressing.

Advantageously, the overmoulding techniQue is used. If
_ the mould is of simple shape, the injectioﬁ moulding
?;j mouldlng of the substrate in the melt is sufflclent 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
R 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



10 rcoextrusion or by coating or by hot-pressing. Advantageou§uﬂm¢jyg4
overnoul ding technique is used. If the nould is of sinple shape,” the
‘injection nmoulding nmoulding 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 norg;conplicated shape, to avoid
stresses in the film and to ensure a good contact betmeen the filmand the

wal I s of the oy t ary reformthe | m by t her nof or m ng
before putting |€g?ﬁ%% Sﬂ¥%ﬁ%5% (?% the %%%?%I8ft6hﬁséﬁéﬁbﬂﬁ%rtﬂ9uld of

t he sane, shapé“%ﬁﬂf1QMtr1the aid of a conponent having the-same shape,

but as the positive, the filmis thernoforned; it is also possible to use
t he sane nmoul d which serves for injection-nnulding the substrate. It is

al so possible, 25- in the case of 'conditions internedi ate between those of
t he above, not to carry out thernoformng but to put the filmas it is in
the nmoul d and, usjng 'conpressed air on the side where the substrate is
injection- noulded, to press the filmagainst the wall of the 30 nmould. 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 hernof ormed, the products used nust have a thernoformng tenperature 35
range enconpassing as wi de as possible a range. By way of exanple, Table 1
bel ow mentions the nelting point (Tm , the m ni mumthernoform ng
tenperature (TFTm n) and the nmaxi mumthernoform ng tenperature . (TFTmax)
of 24 July 2004 - 16 various constituents of the |layers of.the filmof the
i nwention. 24 July 2004 - 17 - PRODUCTT. (C) TFT" TFT , pol ypropyl ene
henbpol ymer 165 - 175Tm - 25CTm  +5C pol ypr opyl ene copol yner160 -- 171Tm -
30CTm + 30C nml ei ci zed pol ypropyl enel60 - 175Tm - 25CTm +5C '



PA-6210 - 221T. - 25CTm +5C PA-6/6, 6180 - 190TM - 25CTm + 26& ﬁ@%bé&83 --
192Tm - 25CT. +5C PA--1217B - 180Tm - 25CTm +5C. PA-6/ pol yol efi n"bl end200 -
"225T. - 25CTm +5C PVDF. honopol yner 168 -- 172T. - 25CTM +5C PMVATg = 90 -
105Tg + 20CTg + 60C PVDF/ PMVA (60/40)168 - 172Tm - 25CT,n +5C Tabl e 1:
Ther mof or m ng tenperature range. The varipus layers may contain fillers and
addi tives, provided that the transparency properties of the upper |ayer

(B) and t he col ours and col our ' effects of the entire structure are not

af fected. The yl ene
substrates. 10 [ ExanplregiucExanpl e 1: Vémpave)produceﬂmiglns acesrding to
the 15 invent ) hi equi pped th 4 extrqde S
called 0, 1, &hggmgﬁy§§§E§€i|3§$£% tﬁgg Egﬁacter?%tl%% of wht ¢éh %afe gi ven
in Table 2. S)&DéW‘ﬂ’Péiheé‘FeﬁmHOﬁWﬁﬁ_engtlﬁ?D et er ER{ rudc 09082+Bacuder

| 6030 Extrudgrmadeli4edxbl yopyBa824 Tablei1?s Desckiptipg of fhe extruders
20 24 July 2004 ¢ 18 A lanellar Iaygg Qig%hlbutlon un|t was used to carry
.out the.coext{rusion, together with a S w de’t6at> hangET di’e€ The
filmwas cal gf@ef&dSon a horizontal 1e&lebefer consi st33fg of threm°c
i ndependent | ¥ nemperature 5 controlleggrolds. In all gages, %hg fdo|.NE were
produced at 2 eed of 5 mMmnute, u5|n roll tenperatures “of 3 Cifor
the roll clodest to the die, 40C for "% Re™®q nt er nBdi at%Cr ol | Tahd 536C]| f or
the roll furtjifésé/rahpgietiTivdetayer (B)0 comsd sts of, a 4d°end of, 60%by|wei ght

of PVDE homopolymer 168 - 172 Ta - 25°C T + 5°C
.

“3- PMMA Tg =~ 90 - 105 Tg + 20°C Tg + 60°C

L | PVvDF/PMMA. (60/40) 168 - 172 Ta = 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



10 KYNAR(r) 720 (PVDF honopol ymer having an WI (Melt Vol umes Jupdeogy of 10
cnB/10 mnutes (23005 k g)) and 40% by weight of OROEAS(r) HI121
"(PMA (MW net hacrylic acid copolynmer) containing 3.8 acid and having an
MFI of 2 g/10 mnutes (230C/ 3.8 kg)) and 0.6% by wei ght of 15 TI NUVIN(r)
1577 (UWV . .absorber sold by C ba Speciali L{%: Chem cals) with respect to the
total weight of resi n This layer has a]t I ckness of 100 m This layer is

coextruded ontg t er C consi st, ULTRAM D(r) B36F
(am ne-ter ni na?’e %é’éndﬁﬁitrblo 218%/%’520”% nised &L X3IHWR. 16

kg). This | ayerouﬁas‘—b@ tdﬂecdtrre@sonof t¥gemheFhiva hayeras s nﬁpe,xltd’é,ldﬂjfhtOnt o the
layer (0) whi glan g@.ra BNELEEY 1‘51@%5%&1&3@5&2‘@{18%% ”Dd('glx};l: §d| ayer Cﬁ Saﬂyl ene

havi ng an MVI of cnB/ 10 m nutes at

t hi ckness of 753hTPIEITRPESESHLRT] chﬁgiﬁﬁuélééeﬁﬁﬂ@emw | egreye (aure~
consi sting 5. ofcoatibbéhedofodUsh bynv\elghtas)ésAPBR%(Lfﬁﬂ@ w3l Md&@cﬁp' yene

I I r .kav O.m nute 190C/
ﬁgf)yﬁﬁﬁp%%eBi SRorEpIbUSRr RO MBI Sride B L§ﬁf:“%’?)“ait‘1 SEREE AL3

GR from 30 d &l antfoTrnfle| #pdl hakosethi drnetle 0Hi650 4A°CThéctaytde (B) is
extruded with dntempedsstserdrDiide 20@%6}9 tfHeDTPolﬁofBQt?IQQQ aldg. | ayer

C trud t eratur pr angin om 200t o 0C. The
I(ailelrs(([a);( [g gg’tr\lﬁmﬁge% %rfp OnSlgr l?&f ape‘?);‘?mg %g ﬁgngPHgWTePSHFbé’th\een
180C and 2B9C. KYHAR] aye? (EyDFshomgmqlMMErWhawnmgtanmmmmrunﬂxpm@ﬂmhe

rangi ng from 2@a@exrooaf30£g dit¥y e rREnaE 4 € @f3ot°E?5dk8 n%f 5@% $P% 1900

dlstrlbutlon S ste t hi_s structure I S

6
 placed in Aty eCO[ ﬁg%hﬁ*%r 541241 y (B (Mﬁf@/mﬁﬁhé‘mﬁwoa@@ér noul d
[ ‘t th APPRYL@DpGlmer)\/U%onpahyrbngpyﬂ @re d¢idn Apgr WavingXawl gr2: o5 Ve

have produced bHi kg ﬂﬁﬁ%%ngizéfé}ses Egg\ré %11 8p§6?| Ell?i}el‘lg_gﬁe g‘achr ne

equi pped h 4 "extrgders cal
characteristi CEIWVWN cHode §PVerabsomher e D1d Shrevt thansipeciaity

mriengt h/ D ameCeémicals) with respect to the total weight of resin.
- This layer -has a thickness of 100 um. 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 r: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,



Extruder 09032 Extruder | 60 r- -Extruder A5030 24 | Extruder £g

Tabl e 3. Ddscription of the extruders A lanellar |ayer distribution un|t
was used to carry out the coextrusion, together with a 950 nm w de coat -
hanger die. The filmwas calendere d on a horizontal 15 cal ender
consisting of three independently terrpergt ure- controlled rolls. In all
cases, the filns were produced at a spe d of 5 m mnute, wusing roll
tenperatures of,_ 30'C for the roll closest to the die, 40"C for the
intermedi ate rofi SAGe300E%F o VEREOUSH| figr t gt aRBPRY2S Tha3layew7( B)
consi sts of a bPpéwmdropyb&se bfraeizgpryf. KYNAR 0 720 . (PVDF honopol yner
having an MWWI (Melt Vol unme | ndex) of 10 CM3/10 mnutes (230005 kQ))
and 40% by we[ght of OROG.AS.0 HT121 (PMVA ( MVA/ net hacrylic acid
copol yner) conbgf’”ﬂi’ﬁ@ 3:8% acid and having an MFl of 25 2 g/ 10 m nutes

(230" /3.8 kg)) and 0.1 bMaW@I glﬁirdahce"dl NUMl s O g@{grc{l bgﬁesol d by
Ci ba Speci al i t¥nv<§ﬁ gal sr) vg (’5{ %ﬁ:‘e%\@to the t ot resin.

This layer has a t ness of"™ R[ Thi BarRiRs |eéIUJ(RE’@>@trﬁééH 4dont o
the layer (O ex%%ﬁf%%l R Idfe UL PRAMIDD A30aB36F3 ( amdspctlieeliynat ede PA- 6-
naving an Wi cnirborerids HolGe JHiH S3eal; 235" 0 2n 3 ko) i s Tayer

has a thickness of 35.[tm This layer is” coextru 0 the |ayer (D)
which is a OREVAGC—PPFT olypropylene grafted by 24 July 2004 - 20

(p

mal ei ¢ anhydrl de and having RSckEk dofmdtet10n el Uf Bng {H ANk Kg)) -

This |ayer hasE;@tELm&_l(Qjass 0 75 pm yal s Tayer T coextruded—onto—{he
end—ef—04 Gby weli ghf f ADDRYEZ'%OL—)O BN1 5

UT

| ayer (E) confsTstTT ef 94
pol lE/Jpropl yene ‘%ﬁg?lbdvl ene honopol yméo havi ng anf Wl of 35 cnB /10

tes (190C/@(t1161dg1))g and %by wei gl% of a gr een’ m':lster4 patch
SANYLENEO AU VERDE AT3  CGRf{om —€tartant—Fhts—tayer—has 2t hicknes:
550 gm Xtruder B 38 _ 24 _

16 . Table 3: Description of the extruders

_\
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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
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®
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



The’ | ayer (B) is extruded with a tenperature profile 10 rangngfsem 180
to 260C. The layer (O is extruded wth a tenperature 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 15 to 230C. The begperature of the die and of the
di stribution systemis 265C. Next, this s% ucture is thernmofornmed at 190C

and placed in argaigi ctéingndgll)r#l'd, [ rllor,der to overmould it with APPRYL(r)
3131 MJ7 pol ygr o(g)y eRE Y FONT Appi hatngamp| ME3: afe hawélOr sdooedsfil ns
according to t hélo¢ véhtiorkon .atER WayRA(lids NRChhnexggys pped 7w k. 4
extruders call eth{s 1aydyand Bok Y 25 ch cteristics of
which are gi ven%'%n ng’e 4. Eﬁtrﬁgglr?&%%c%%?d%gﬁeggyefn?% Egﬁﬁfﬁkﬁ‘%mﬂer
9032 ‘Extruder |16030F BERYTGer °A5094° EXPY udes i HE8 24 FraBiB@RYL DRSEPI pBiDN Of
the extrudePs A%kymidryenay efpadiygtrdpylienen HoNdpoWBelsS ath ¢ L alr Yuy B0 out

the coextrusi onsr  50gRYNGY Wi 4 9 i, d oat. hanqger gdi e. The filmwas
cal endered on ac%ﬁho'ri zontal ca e%de?gggﬂ%’%/\%tf%% i) { APBe StndOhelTLmet y

tenperature- cont rol PEWER dTRSEeY rPaligh cEIESLENRe KU | VERIRrA&L preriutesn 24
L), 2008 13 a0 eyl o o ot g
R e
_ . e layer (C) is extruded
with a temperature profile ranging from 200 to 250°C.
- The layer (D) is extruded with a temperatufe profile
i;} ranging from between 180°C and 230°C. The layer (E) is
extruded with a temperature profile ranging from 2006°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 MO7
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



[ rmediate roll and 20C for the roll furthest away. (B) congigj i a

Iblnfaﬁd of 80% by wei ght of (PVDF honopol yner having an Wi (%Z'It y?o ume 10

'cmB/ 10 m nutes (230(' 5 kg)) and 20a by ~OROGLAS(r) HT121 (PMVA

(MW nethacrylic acid containing 3.8%acid and having an Ml of 2 g/10

m nutes (230C/ 3.8 kg)) and 0. 6% by wei ght%]ce)f_ TINWIN (r) 234 (UWV absorber
spe

, . I . . L . : ¢
old by Cba Speciality Chemcals) with ct to the total weight o

fgsi n.y Thi s Ig er_has a thi ckgies of 100 m This layer is coextruded onto
the | ayer (O, “Corfsi SPPRY &F a fpfrlwerr) fiREnEedLoftedpemntiines lcafyer is
| ayer (D) whi cBO’€ achEYNEh(ar)roJSOEE;B&:sf\ESN@EH_tl/ﬁA?deg-’ te{rﬁdga?fggeﬁeii R
havi an Wi 4 6 o) ochem

cg\e/;(??uded ont gﬁ;%gfﬂe?éﬁﬁé%ﬁ%_%%i%? e% fr?%ﬁ {19 dr\ﬁ(illnéé}%tBFStTﬁ‘i"%Yi ayer has
a pol ypropyl enrerhﬁa\}i""ﬂﬁranela‘?/k/lc%'fs%tss f 18 i ewd esf aB0196¢ 2ciGhkgh.r 20

thi ckness of 7BYNARR¥hi g0l ayenﬂay;&@&?lm@@gﬁaﬁlti%rpg& in(g,le;l%e%{l%o dm?ng 2%
wewg: SR? of P(Rggfégfgpd;q\lg%%p%]f‘%@gp‘€¥%‘*§‘°ﬁ%/ 1638 RlPc89) Logory, 264 k8Y) and
6% by wei ght oFea9gFedt nBBPEEAS25 HIARGh SANMA ENEUAYme Sk YERDE: ALZiGR from
Oariant. Thi scopaygiehns canthiakRgss @fs 550 M aIge 51'8%&% (a}Br?a s f’é%r }Jge‘j
A terrpergtg%foprotg:}ll&%é r%?@i%gﬁqq}lgoféfgﬁn g@é%t @33.5@@%/9@0 Pie | ayer
extruded wth a”tenp p f .
(D) is extiudeBINPYRN A tZper@vur ebpoabelre soaagipg iy bepwrsn1180C and
230C. The | aveendicd o) et endedsphbh o ameralure profid e ranging from
200C. to 230C._The tenperature of the die and 0 e TS .
: 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.



di stribution systemis 265C. Next, this structure is 35 ther mf piymhaat
190C and placed in an injection nmould, in order to overnmould it wWth
‘APPRYL(r) 3131 M U7 pol ypropylene fromAppryl. 24 July 2004 - 22 Exanple
4: W have produced filnms according to the invention on an ER-VE- PA(r)
machi ne equi pped with 4 extruders called O, I, A and B respectively, the
5 characteristics of which are given in"Tabl® 5. Screw dianeter in '
nmrLengt h/ Di amet er Extruder 09032 Extruder 16030 Extruder A5024 Extruder
B3824 Tabl e 5: Heytriotd:on of the extruders A lanellar layer distribution
unit was used to carrywelo Methgrgggéé&us%% stogether.with a 950 nm w de
a ho Findas) &fderthe

coat hanger die. veneclo m was _cal endere rizonta
consi sting of three indepSfidet| yER et ur“@-Ché@ﬁ’t r eAhéEped| |with n 4l |

cases, the fil @mrﬁr odadédd a0, a Bpeed ofnd W MrAYbEct Ub NN, I Qe
t enper at ures Ofchba 230G e,ko o] t to the 4QC for the
e HiQk ikheqk th?* %Pgt?ﬁﬁﬁn 3’%1?

internmediate roll and 20C for the ro ur he |l ayer (B)
Cons| sts Of a l nnr‘l nf 004 h\l weli ghf Of KYNAR(I‘) 720 (PVDF honDpOl er'EI’

having an WI [(Melt Vol unme |jnslexdw i sk 1B 1410m : ~kg))} and

20% by 20 V\ei(fﬁrxt(}tu JOROGLAS(T) HTIzL PVVIA—( .ﬁﬂ.@?ﬁ.‘%ﬁf‘i’ﬁ%?eg

copol yner) cofta-aiAg—3-—8% ac'vﬁa-nd_hauéﬂ 2hg an  MEI [of 2 g/3D ninutes

(230C/ 3.8 k /\Eﬁirblki@rtrdlof 65% 25 of angme-term nated PA-6 Hgvi ng a | t

(MFl) of  15-] ﬁxg/ruggrnhnutes (235C/2 ,@0 Kg), 279of an CDPE travi a
/a)

melt flow i nd¢gx of —tr—gr o nirnutes—(+906—anrd—38% o] a.n_ethxﬁ bne- bhut yl

acryl at e- mal elLEXEEHPAK] Be coool ynmer co#ft ai ni ng 5. 5% acryl gt and 3. §%
anhydride, 30 having a mabtef bowplbodex,of 0 m.nutes 'hi's Tayer
has)a thickness of 25 m This |ayer i co%&t?%%’[% Sis dFﬁ | ayer (D) which
is an OREVAC(r) "PP-FT, a 24 July 2004 :

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 temperaturés 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
- | ypropyl ene grafted by mal ei c anhydride, having an M4 jupf 2db4g/
m ﬁﬁt ego(ggoupé 16 kg). This layer has a thickness of 75 m ;l_hl S IayeL |sf
‘coextruded onto the layer (E) consisting of a blend of 5 97% by weight o

50 MNS ol ypropyl ene (a pol ypropyl ene bl ock copol yner having an
@kF;FRZ:‘_ 32.65 cnB IEO_Br/npnultogs (190C/ 2. 16 ég%% and 3% by weight of a grﬁen N
mast er batch SANYLENE(r) AU VERDE Al3 rom Cariant. This |ayer afs. 2
t hi ckness of 450 10 The layer (B) is extrugjed with a t enperature prof!Ie
rangi ng. 180 topﬁg]ﬁﬁoﬁ?ﬁ]eeqeaygi‘faﬁt?di dyexnalieled whhldaidé enpendtidy eafr of |

rangi ng from 200FT 00250G / heni dudwer (ﬁ@b**'t;;iz%%r gljlagl \glxt Pugeéerlrge\rmatﬁr:

file rangin 0 C 230G, The |ayer . .
Fre(r)rperature gro?lillié ?gﬁgngﬁfﬁ ofm 2 qf“ﬁ”%o@.f ¢m-enPriat deyeaf ide die

and of the di st FPRUETHIFd syfieriies DBEE Nextcoddiistisly Wt W &ishd of
thermof ormed a9749Q andighacedy i mppRyirN 86k} ogfl\f’g)ulpgpghgaggfg‘gé?;ﬁa

ene

8
overnould it w YL(r 3131 . MJ7_ pol yprop 3 . o
Exanpl e 5: W h%(\glléﬁg{%&é%e&& fl?’lP chccGPRPHY™ED t Wevingyerdn onMyA ano£R- WE

PA(r) machine eRuf pped i mhndtegs (es0faderse aaj)ed 33 mgglt SE - Lder

respectively, t&legr@aar Als@ bl Sty L5 0f Sx@%‘%ﬁéﬁﬁi :ﬁ:geprlag\l %ﬁt'r uder

' ' th/ D anet er
gOSggeg%dggnngghééééﬂP-L%ﬁgs layer has a thickness of 450 ym.
10

The layer (B) is extruded with a temperature profile
ranging 180 to 260°C. The layer (C) is extruded with a
temperature profile ranging from 200 to é%o“c. The
f;) layer (D) is extruded with a temperature profile
rahging from 180°C to 230°C. The layer (E} is extruded
15 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 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 O, I, A and B respectively, the
fo _ characteristics of which are given 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-



Description of the extruders 30 A | anell ar | ayer di meooz,n uni t
\I/ZSI 5sgd to calrory out the coextrusion, together with a 950 nm w de _coat-f
‘hanger die. The filmwas cal endered on a horizontal cal ender consi S][I ngI o]
three independently tenperature- 24 July 2004 - 2 4 - controlled rol sl.I n
all cases, the films were produced at a.speed of 5 mmnute, using ro
tenperatures of 30C for the roll closest 4to the die, 40C for the

5 The layer (B)
cons ats of a BTt hosP Ry ne BhEL b S RAARERS TS (PVDF BB Ter
having an WI @%l% vekreade of| n@enx mﬂafutbo cuBidd wonut eenp23A€hekd)os and

20% bg wei ght 3®f°c OROGLAREN )roHT 121 é EMA () hacr‘}z/d Skt

OI'y gont in %acro a b avi n arl\lll\%?n%\‘1 ‘f ki mit%es
fgggcy ge g) kg) IS %Féﬁg? ﬁ% é’ rﬁ%l& dhexzodh fmrrcbersayeways
coext r uded gnt 3f}tehelaﬂeaye(rf3)(@)qnsacst’t$| stfl ng pfemd oELERAMLD M)el;ﬁ%a:f(a”

amne- term nam@h;\ﬁﬂ- 6@@ @p@g}yl Q(gm%]g\%lero { crrB/ 10}&1]1”@&?&9 5C/2.16

k This |ayer hi ckness o onto
t%)e) I ayelr S( D) y‘i é 10 cpp/A® rpinppegT (eéopﬁl/)‘?pkgbyl emel g2ast &g by

kgl - This
mal ei ¢ - anhydr Wdeghha\nmgOB.OGNE$®Oﬁ{T4zg/ l@mmut(ﬁm/ﬁlggggg 16.kg) 5

hi xtryde onto the 1 ayer
(8 “consi st Lgb%é%?ﬁ PL1 E305Rngng, by e e of APPRYLNS0GT WRE of
pol ypr opyl # €ad 6Ppr6B9F@ﬁe ﬁﬂéaﬁcé@p%lwmbw haVhig aayddl Bhs6.5 cnB/ 10

d 23% t r h
it 1500 Bhaonnel ond s unlteic o pon omotes Bpteh e
450, gm 25 The %(g er é 'Cogséfo'fLﬂae(? width %LT%%%P at‘éﬁ%Fpr(éfll p@ineangi ng

V ' | e
ff.oh 180 to 269€rmm@t¢@yéﬁ 605, 6shextngdet Milho@ TeEREyabUkenEAL]
Crofi g o £89s 0y 2008 k) iS MEEAR e AT D B S e e
pm
Pre(r)rI)le’lr gt u;e prggjr ?%"ﬁ@ IRy $9sthosise P@tESGCe Tpiyert dRpewatoheisf abhe die

and of the di s@REm‘? ONPP-syst et Spd@bpsroferdne t hyBastddiCt gye [S1eic
t her nof or ned .gighf;l@pfa@nd g{éfn‘p%l n an wmeftl on. rmul d, /|(r)1 org%mt:gs
: (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.
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,

oo
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| Example 6:

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



overnould it with APPRYL(r) 3131 MJ7 pol ypropyl ene from 352N ¥ho4
Exanpl e 6: We have produced filns according to the invention on an ER-VE
-PA(r) machi ne equi pped with 4 24 July 2004 -- 25 extruders called 0, |, A
and B respectively, the <characteristics of which are given in Table 7.
Screw di aneter in nmLengt h/ D aneter Extrgder 09032 Extruder 16030 Extruder
A5024 Extruder B3824 Table 7: Description of the extruders 5 A |lanellar

| ayer dlstrlbugkggug ddo garr the coextrusi t oget her
with a 950 nm e ng%_“@i%ﬂif é%e %?hexflﬁﬁ?mag 6@’%%d%re§ﬁﬁﬁ eHe

hori zont al %hﬁﬁ@?tﬁf&ﬁﬁ%ﬁ?rﬂf(ﬂh%Qﬂwﬁ?q ﬁ&éﬁénéén?ﬁyl@eﬁperature 10
controll ed ro |s. In all cases, the filnms were produced .at a speed of 5

m m nute using roll tenperatur f r. the rJ | C est_ 1o tneldie,
40C for the mtermedate—+of |S%a§cle|§ Sé%gllgglegu | &1 engi b\?g}a@ﬁ,&ﬁ}f 'he

| ayer (B) conpP3EEUGRr O bl end of 60% byPei qht of [15 KYNAR-3220 (PVDF
honopol yner hprikdguasr MVl ( Mpl t Vol unme gg ndex) of [0 an/l%dm nutes 230C/ 5
kg)) and 40% Wei. ght_of — PROGLAS(T ) ATI2T—(PMvA (Vi methacryt++e-jaci d
copol yner) co > 89 id and haéﬂ%n an MEI bf 2 g/ 2% minutes
(230C/ 3. 8 kQ) Exﬁhhdetayer h$s a 20 thuﬁkness of 2b pm Thixg | ayer i s
coextruded onto the onS|st|n LbAN§8%§AthU = an

anine- terninated PA- 12 %%.VI ng an WAL §f2%§1@ Sxtgu fromEl f
Atochem THis |ayer has a thickness of 25 pm This layer is coextruded

onto the |ayerA(@)am\éhLl1§B l'a'ize% %@@(ﬁﬁf&n PRa T (Rg! x]%fg%&ng%g;kgfted by

mal ei c anhydrl ﬁﬁd haV|ng /10 nlnutes
Thlz | ayer has”&"t hi'Ekh8g%T ?sﬁ%PTntQQﬁEh HyBith sa Eégxmmuﬂé@eoﬁ?@trhe
|l ayer (E) conshatgeyg dfiea Wendfolm was calendered on a horizontal

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



30 0% by wei ght of APPRYL 3060 MN\5 pol ypropyl ene (a pol ypropyl riezdasock
copolymer having an M of 6.5 cnB/10 mnutes (190C/ 2.16 kg)) and 3% by
wei ght of 24 July 2004 - 26 a green master batch SANYLENE(r) AU VERDE Al13
GR from Cariant. This layer has a thickness of 450 Vm The |layer (B) is
-extruded with a tenperature profile rangeng from.180 to 260C. The | ayer
(© is extruded 5 with a tenperature profile ranging from 200 to 250C

The. 1ayer (D) al Syl UAegrat | B heBATARNES PLOT Uifos! 3191 o (0 180C to
230C. The | ayer % % extruded with a tenperature profile ranging from
200C t o' 230C. Fﬁﬁpe?}é%ﬁr%a%‘frﬂ%scﬁ&%“ﬁ%t RE APStHTbution 10 system

i's 265C. Next, Thhi slagtaructBr eibss ebitarumieforwiech at Lol e@aaﬁﬁlepb&eﬁdlbn an

i nj ection m)ulg 0 qge]\:lbtol v doi t it hy ARPRY 313
pol ypropyl ene fraan n%p i Bd) n%rrgioec 7: lé\?’P pr ducea feXJCrUdsgcor di ng

to the inventohloR &?WW“@A(R%O%@IMW%W ppedn vi@h Bo @%0rGder s
called 0, |, AThrd IByeespenti vel extidiRiedchaiact r lt%tnp(éSa@uré\h brane given

Table 8. 20, dicaget b/ t der. 09032 Extrud
16030 Ext r uder "RG0 vt Phder CEieod Tabl 6o BodeVept (B 6P CHEMEdEFuders A

| amel | ar | ayer ¥#t8t #i beRPoratinre Rl ilkedrangiowr rfromo @00 Fe too8R0F Usi on,

toget her with 8h850dmpartareoabr25anagge diga Bre fhdmmas galendgred on
a horizontgl - cal nder. c ,,sCt rb? of three independently tenperature- :
cases E

control | ed 1ol F’gs h arl W i FRbS wetEUGFbtRicdd” theraospamador 5
m m nute, usingt- iLBDfCt em;iepétaufsés iof an3@Gikotivhempolld, cinsestietotbhe di e,

40C for the 30ciabREgedi ake vial z@zﬁlﬁhxﬁﬁcif’ﬁ Lhgy 3%@\%@?%@%%%%;he

| & (B) consjsts of a blend of 80% by wei ght
hon polyrrer haPRgYan W1 (Melt Vol une

15 'Example 7: ,
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
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



I ndex) of 10 cnB /10 minutes (230C/ 5 kg)) and 20% by 24 Julygp‘?%, 0(54 7 -
wei ght of OROGLAS(r) HT121 (PMVA (MWW net hacrylic acid copolymer
"containing 3.8%acid and having an MFI of 2 g/10 mnutes (230C/ 3.8 kg)).
This layer has a thickness of 25 m This layer is coextruded onto the 5
| ayer (C), consisting of an ULTRAM D 836 (an amne- termnated PA-6
having an MVI of 5 cnB/10 m nutes at 2.16 kg). This Iayer has a

t hi ckness of 25 m_, Thi ont o the | ayer (D) which is an
OREVAC(r) PP-ET 8BFy S opyﬁ%ﬁ%’g% aﬁ&gé (dpﬁ&}*el EMMB/ R FRAF T ELC haGiAg an
MFl of 4 g/ 10 APRelyger) 180Tk2ingnggp. B‘Fhlas:ﬂdaymd haavanghlamkm:s of 75

jim This ""lI ayeg/m ﬁ@gﬁ{:égde 23Qm@p3t§1ek daver 4Bs Coj;-%léfi ng bl end
of 97% by wei ?Q gf APPR pal }/ypropyl ene ene
bl ock copol ymer Hhafhne® aﬂ érhf}sc NS EE rﬁ%u‘f%%x‘(li 2011’60 kggll? and 3%

by wei ght of éageeerﬁcirast:ensmatchg SAN¥LENE(MRAMAD \B‘E*I@E?Al&n%ﬁhem
Clariant. Thi Stéﬁ%?ﬁaﬂ@c‘{; 2aLBi GKRASY OJ 4701 P | L %%é%r fﬁﬁ)‘f & Fr uded

with a tenpera&gge e 20 rangi ng roml is .
extruded with t%z?pe%%tliﬁe pFotfl darskgiliig f@or*ﬁhz@xbmte@sza@t 25Th'@ Iayer
(D) is. extrudebiwi ldily@rtﬁrpﬁfeatwl,&iem’ @fnrtbethreamgyeg fb@ph?@&wegg AﬁOfC and
230' C. The lay ®@is p t enper at ur. ro e rangin rom
200C 25 to 230 ke \gl(‘gée terrper T{ Zj ]wqrh Freleanngflffg‘ﬁ d ¥tr|ﬂﬁ? system
is .265C. Neéxt, appydrideact utP%VJr%g t hak rof¥Fhed @f 196C04hd pl méedtés an

i njection moul dlgo‘r@/p,rpl;arkg}o overnould it with APPRYL(r) 3131 MJ/

pol ypropyl ene om Ap 30 Exanpl| e 8: have produced f.il ms according
to.the i nventr|I1 Son? gl“# RRE- aPA%EE]}CkWBS@m £ equitibedTM$h MYt +8der s
c'al) ed 0, 1, ACfawdtlBld@spmﬁo vighey, layer (5 chansiciteirigstd£sa obl e chrar e

given in TablegPs 24 JubY4BP04,f Zbpryr. 3060 MNS 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.



Screw di aneter in mriength/Di aneter Extruder 09032 Extruder BGOR§ 2004

, Ext ruder A5024 Extruder B3824 Table 9: Description of the extruders A
Tamellar layer distribution unit was used to carry 5 out the coextrusion,
together with a 950 mm wi de coat hanger die. The filmwas cal endered on a
horizontal cal ender consisting of three jndependently tenperature-
controlled rolls. In all cases, the fllns were produced at a speed of 5

m minute using roll tenperatures of 10 30C for the roll closest to the die,
40C for the imterredtate+roH—and20Cforthe roll furthest away = The

| ayer (.B) corsists of a bl endSofe80¥hametwei dht raf | IEHNAR(/DE amé28r( PVPF
honmopol yner I‘aégﬂgld%r} M\/I (Nblt Vol umeggl ndex)" off 10 cnB/ ég m nut es

(230C/ 5 kg)) gnd—26% by I5—weght—of —EROGEAS{+)—HHE21L* ¢
( MY et hacr yI|iExt389er dopol vimer) cont af®i ng 3. 8% 4ci d and Blvi ng an MFI of
2 g/ 10 m nut e Hx23Q:=3 8 kg)). This | ayes has a thickness 95 25 m This

| ayer i s coext réiiqﬁed ont g the | Trayer (CJ, . consisting-of—aRESANCT)—AESBNO TL
(an anm ne 20 Y8 T-Aa n PA--1i2 hawvi ng ,’-13: M _of 2 : (7?50 2216 kCIH rom

Elf Atochem This Iayer IfaaaﬂeaBt.hDelsamptDbn%fﬁtheTéHtSrdc&%QJ i s coextruded
onto the layer (D) which is a OREVAC(r) PP-FT polypropylene grafted by m
al ei ¢ -anhydride _and having an ME'l of 4 g/10 minutes (190C/ 2. 16 kg). 25
This |ayer has%a t#rekiesslayersdgatrihnsipayeniits waspensedidéd ot it he

! a?/ef (B | CcONSidsit nglleofcoe&tMu%ﬂdef tl?%é%e?e %ltglﬂta @‘50“\%!?%1'&0?;%516\4\'5

pol ypr opyl ene ypr opy ock “copo aving an 0

crrB/ 10 m nut es%@% 2&) 3 aﬁd‘néo/"’%? \%éﬁﬁﬁ’tdeﬁe 3P §r dEIF WAL bat ch
WLENE( r) Alga\lER@ErAmBn@stlom oCl ahraat indépsndayely haause tdtideness of

450 The | d f
166 1o aobc  MEETLI LRSS MLD Syl SIp A A glg gl rom

tenperature pr6fil® FRA Flngo"i_c r entopEN e 25’@6“9 THeld aferpepptiseaxtatuded
with a tenpérat3®’e pfafitke 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 kg))
from E1f Atochem. This layer has a thickness of 25 pm.

This layer is coextruded onto the layer (D). ‘which is a
OREVAC® PP-FT polypropylene‘g_rafted 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
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



ranging from between 180C and 230C. The |layer (E) is extrudeg i sha
tenperature profile ranging from 200C 5 to 230C. The tenperature ‘of the die
and of the distribution systemis 265C. Next, this structure is
t hernof ornmed at 190C and placed in an injection nould, in order to
overmould it with APPRYL(r) 3131 MJ7_ pgl ypropylene from Appryl. 10
Exanple 9: W have produced fil m; accordl ng  to the inventi on on an
ER- VIE- - PA(r) rﬁ" neteﬁl ggf@_d ' extruders c efal | ed O and B
respectively, ‘f'h 15 “CHE BFFstpr(? ibe BEPEHGr 1™ AP nt‘TaBP@ ‘:EO Scr ew
di ameter in mikagtayBrandtleriExextdede@9632hEx r tidepe t 5630 Eptrblﬂdbé A5024
Extruder B3824rJabi gy 1@rorpe§@{dq@éﬂ ofg @ c t g exs s uder s, A 19325 '%'.5)
Re;

di stribution unit V\% to carrg 20 out the coextrus ge? er wiith
a' 950 mm wi de Tdar” %%g‘?élrt 2. LPRECFR T QaRT oA} LRdERREL M ﬁr%r? BnEal

cal ender cdnsisei POIC hrmae i némpendentéy dEnpehat wie- eout r olfl egheol | s.

In all cases, §hefidws Jer H&QUFQ s8lca §Regd QI(PPS "%g‘e?&&ﬁié‘g roll

tenperatures of 25 30C for the rol osest to the
i ntermedi ate roPFIENPARRE 2oy 49% G Gnd pleckEsinagay injeRsipayseuld)

consi sts of a bhendradér 600 byoweightl®f iKYNARAHT) aARBRY{PVDEL3honppe! yer
havi ng an Wi 10 cnB /10 m nutes (23005 kg)) and
40% by 30 wei géuéﬂoém%Ag(r% é@i}% (PMVA .(MWA/ net hacrylic acid
copolymsr)1 ‘containing 3,8%acid and haV| ng an MFI of 2 g/ 10 m nutes

(2300 3. 8 k) )exabpse layer has a thlckness of 25 pm This layer is.

coextruded onto the 2 Juln% 2004 - a % é‘ consi sting of an
ULFRAM D(r) C35F (an 'am ne?"$er RFR P‘é‘adPA 61856 REAMGIRE MAC of the cnB/ 10

m-aut es (235Qer8kign) ofhi snl aﬁEFWE-aBZ}% trid atkines s eafuipbedm widhi s4 1 ayer
is coextruded ontQ,ddis | @u8helD oWhigh i ang 3 respectively, the

15 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

A lamellar layer distribution unit was used to carry
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



5 OREVAC(r) PP-FT (polypropylene grafted by maleic anhydri @aﬁ@dzd@gvi ng

an ME'l of 4 g/10 mnutes (190C2.1.6 kg)). This layer has a thickness of
75 pm This layer is coextruded onto the layer (E) consisting of a blend
of 97% by wei ght of APPRYL 3060 MN\5 10 poI ypropyl ene (a pol ypropyl ene

bl ock copol ymer having an MVI of 6.5 cn% 10 m nutes (190C/2 16 kg)) and

3% by weight of a green master batch S RIYLENE(r) AU ' VERDE Al13 GR from

Clariant. This er s a thickness o 450 er (B) is extruded
with a tenper ag‘u% pr@?n é:oﬁlﬁﬁﬁé‘ﬁné’é rdn Ii W%Gd@gﬁ'héama?wnffq i's
extruded withtarnénpeedt BRe6pbpbi haviiaggiang MVDON200 o’ 260Cnintbes! ayer

(D is extrudeqz%Pb/@ i rat'ylrlgspﬁggbgfe hals argglggl&g %Q%Jegge%@ égoc and

230C. The lay eéhg extruded wth a tenperature p e rangi ng from
200C 20 to 230 %héa?{%ﬁpje? a??ﬁ’ét’aifdecdné”dﬁoeté’ﬁd16‘ﬁ’etrhé0)dW§@f3thP| 8R system
is 265C. Next, OREVBCStr getETe is (pdﬁgrpmquxm@ atg A andpl agedeis an

i njection moul thyaplgédegnho %xanp % 1?)ljltv\ﬁfaF APPRYLLFI 4 glﬁﬂl]‘

pol ypr opyl ene from, have pro uce

according to tl‘l%g’olﬂAEgn{@ngdn AN ER- VererAiag anhbhflieceyupppd8 wint h 4
extruders cal | 8dif, 1dyeA andcBekespaedi yaty, thbe1a38rchas a%ﬁéh%iﬁz g
which are: gi veggi Clgw djamet er e i a r ruder
0. 9032 Extrudgr I%Oggﬂe&ﬁl 55 250 EX E%?%%%rr%8%%tp% qﬁ%s Dé¥er i ption
of the. extlr%depglzﬂr%ﬁﬂﬁ%ozﬂa P@]lypmopxﬂféhbarbﬂcay@rcmcslmémtha)muqnt was

used to carry aputvt h@fCQBSté:hlsﬂl@n,mﬁ%%fshqr19‘0'°bbzal859 i w fdes €
.hanger die. The f|| §%}S) cal endered on a hori zont al ?en er_consisting of
t

three i ndepend®ht ¥y Er HHFE 39S A1 r N SLE NEh EiN Athe filns
g produced Gt frem dplewd aoft .5 Tiisi dayerubangar thickmermerat uses pmf

The layer (B} is extruded with a temperature profile

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



30C for the roll closest to the die, 40C for the internedi at24 y@ pognd 20C
for the roll furthest away. The |ayer (B) consists of a blend of 60% by
wei ght of 10 KYNAR(r) 720 (PVD F honopol yner having an M (Melt Vol ume

| ndex) of 10 cnB/10 m nutes (230C/ 5 kg)) and 40% by wei ght of OROG.AS(r)
HT121 (PMMA (MWW nethacrylic acid caopghynoer) containing 3.8% acid and
having an Ml of 2 g/10 m nutes (230C/3 8 kg)). Thi s | ayer has a 15

thi ckness of 2% pm,chni.s. | '5’%9 | a

consi sting of an &?G%I?%OY?X‘;(% ?1&%‘? hd 6§E{}190 ?T%/ et g’er“rﬁ’ﬁa‘(t ed
PA-6 having a M8t WeoworHdERsipVEl Fogether 17ighie r9i5ﬁutnas wi285Q2tt6 kg),
270 of an LDPEahgeirngiig.methe f lfaWmi neex @faléngéigdmd’ﬁlt 83 Hok90h 23 and 8%

of an ethyl ene Ie| nhydrid copol cont ai ni ng 5. 5%
acryl ate and BCg?/oEéﬁﬁ Eé%é‘{&t% j? tahr%?tlr? Gw T HdE YofteS[)peFPﬁtélrleayer h(;s

a thicknes® of°2brpiiedTrells ay%"r c’iJsl csas.udde diitlonst herd qgr@rdu(da):l whi ch

is an CREVAC(r)at I%P- Epepal YT opyhaRE R | Qé@ﬂ%eq:ch)i ”@éx‘ﬁb&ré‘%‘%@% % and
havi ng an M-I 1§0C/ 16 kgL)rl This Iayer hi ck ne;,ss 0 5
This layer is coextrude ont8thed gf?ng 49 Ca %‘P’énd’—h@f 97%

by wei ght of APPRYEmegdD®HOe MNGLL ;mll@/[iroopiylfemetba Bﬁlﬁ)ofy:ptn@-y’t eneaPp) ock
l h a OP S 1 d % b
ccopol ymer havi pgeanalyt QE BoRsGaBL1Q ”‘ng§ cﬁééggé%z gycg%}gﬁg o370 DY

wei ght of’ r tch SANYLENE (

d ariant. kﬁg%@&ﬁ%@ bp‘f KRS Typaexs h@“’ﬂﬁhg Phe MVdy dMelB) Vied ueet r uded
with a .terrper afodexpr offi | 20 aﬁlﬂangmznglﬁe@m(lﬁﬁ 95 260G . ahBe d@yeny(CO) is
extruded withy r-at 0 to 250C The | ayer

(Dis extrudedéﬁ?ﬁﬂpgf?e&&ﬁ%ﬁ eh‘gr% rangl%é? F UM et tlken 2£86C and

230C. The | ayef°peEyner) e%?ﬁ&@lb@l@ﬁtﬁ ﬁ’t@rﬂp@ra@mﬁehpmhgl @ angt ng£f r om

200C 24 July 209416 3Rink©e230Q3TNe/4 emeyat ur eppfs theagie apdgof it he
hi s stru)?ture |sS th%}?émformd at 190C

glngt [)II ggteldl | nsgﬁic?]?%l%(s: Fg]ﬁc%%{ﬁ'ﬁt Fﬁsorlt?é(rertolsov‘é‘?%iiﬂ‘ﬂj‘?q WER APPRYL(r)
3131 MJ7 5 pb@WoﬁEl] ,e@rf.srm‘hl/m@ppfl 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
thickn'ess 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 MFrI 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



Exanpl e 11: We have produced filns according to the inventian .oy 2004
ER-WE-PA(r). machine equi pped with 4 10 extruders called O, I, A and B
respectively, the characteristics of which are given in Table 12. R Screw
di aneter in nmLength/ Di aneter Extruder 09032 Extruder 16030 Extruder A5024
Extruder B3824 Table 12: Description of- tshe_extruders 15 A lanellar |ayer
distribution unit was used to carry, out the coextrusion, together with a

950 mm wi de cogh- PInger dig E}qn érl&erPU%S cgl epdereg; é)n 41;):)4 thal

cal ender consi Esitl ng of three i ntly tenperature- & Fol I's.
In all cases, PhESFiPWELoRr 8YPFBUuUCEST 2P Hi- aN%ib’éedthSSﬁ?ﬂfnphure dsi ng
rol | . tenperat thesmoform&C 40r19hec rond slasestid e fl&];ﬁbcﬁ;ld}p%ofu(l'a the

internediate r or LI, f rthest a (

consists of_a 8{1 39?2605/0 OU%E %ld LiIEYN,&'Ii'\’( rh) V\%(?R( %ty]réﬂmpm)”)?rrer
having an M/ PRé Y?r%‘rw% d’é%@rb{if 10 cn8/10 minutes (230C/5 kg)) and
40% by wei ght of - OROGLAS(r) HT121 (PM\/A (MW net hacrylic acid copol yner)
containing 3. 8% ﬂfﬁ . having an MFl of 2 g/10 m nutes (230C/ 3.8 kg)).
This | ayer has a ickness 25 m This |layer has a thickness of 25 M 30
‘This layer is coextrud®&-ohevet hedpeed( Ofilgensi stéanpdiraf anoULTRAM D B36

F (an am ne- teim@aﬁ%PM hayvi pG -0 ph® Q / 5C/2 16
kg). This dayer ha a thi ness of ZSPm Th%gﬁlgggr&%l@éﬂ% "a@ooi

coext ruded %ont 3 %ﬁ/erca( i%h ils aft CPREVAR( 15eq;a;aqf:|1ved{y| yptbpy! ene
grafted by nal @Jn@rmttmdlrsuje::amf haMiarg aate ghvken ah #apidO1pi nutes
(190C/2 16 kg) Thi s Iayer has a thickness of 75 m This l.ayer is

truded onto the 5 tayer—{E)——conststing—of—abterd—ef—97%by—werght of
YL 3060 pol ypropyl en€cravwpdippedbpyl énemp| kangtbbbigmeetremaw ng an
IWI of 6.5 cnlBt,l@rudgfuﬁ es 90 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



(190C/ 2. 16 kg)) and 3% by weight of a green master batch SANYly ) AU
VERDE A13 GR fromdariant. This 10 layer has a thickness of 450 gm The
‘l.ayer (B) is extruded with a tenperature profile ranging from 180 to 260C.
The layer (C) is extruded wth a tenperature profile ranging from200 to
250C.  The layer (D) is extruded with a tgnperature profile 15 ranging from
bet ween 180C and 230C. The Iayer (E) is extruded with a tenperature
profile ranging 0 0 The mperature of the dig and of the
di stribution sys%}wrugecg Ié&et C‘l&l Is[fe) d@t%ﬁlb jsg an W&%For FBdFat 190C
and pl aced i n ROLYRi@etiae rend ke By nnairedle:r drhvahredeoehd hitingt An
APPRYL(r) 3131MrM¥s &JQ%MFU QR ENes T 11059 ApRY yiﬁ-, %4 . J%XSZQ%EE ﬁgs CLAI M8
|

1. Therm)for qu mJGI:StS g);[/eg film 081 npri.sing successi on

protective | ayer {8 RsP8r et Isafe:’rye(rB)l%oﬁ‘bﬂ”‘stbeC% b‘}n*%él §he the
t]?t al alrmuﬁ’t bfﬁyggr 106% ;@;tilos]:@@% off aa flﬂzmcb@fyma% (bl?;l%w@;ggqtlogf;o 0%
of a pol yner s [

units; a layer ( Yﬁbggg on 5)6/1 BBP%}&%BBQ%H a(la n#dl}glfcfgeg?nll é¥ou% a

| ayer (D) consT¥Ind'dt a DIEDEl ef iRkt i é’tfal i 8edl &Y /40 un@&ﬂute@ed
car boxyl i ¢ aci HL9UE Anhydrkiode; amd bQ;I%dl By hayeht(Bs rrEng]_Q:ferﬁ RoLyelefin.

2. Filmaccor Og ® t al s t.he | ay A may
be chosen fro?né%]%l-F sat ﬁ%@é AlFjl \;/\(2% ers elgugrﬁlg‘astj ﬁET(‘g]rﬂf ﬁ’bbéyesters
20 and polfet hst¥at dyag @n&h(llclk)leﬁél 96 46Pnithonopol yner s or copol yners,

such as pol yetind enggeandrpol ypr epy+eALs. wi+nFid ”téﬁ%é’f 1 P\/%Fgf%,fgr of

the recedi n clains,_in Lch the uor opol yner Film
Pdl ng toganayn%meg o?r?rﬁwgﬁecté’dl %6 Psyﬂﬁyan (\Kih cke t BB podsser (B2)

MVA. with a temperature proflle ranging from 200 to 250°C.

The layer (D) is extruded with a temperature profile

15 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



5. Filmaccording to any one of the preceding clains, in whi2ZdRulyrid04
.pol.yam de of the layer (C) is chosen fromPA-6, PA-12, PA-6/6,6, these
copol yam des having amne termnal groups. 30 6. Filmaccording to any one -
of the preceding clains, in which the functionalized polyolefin of the

| ayer (D) is grafted polypropyl ene optiopaldy diluted wth pol ypropyl ene,
EPR or EPDM rubbers or propylene/a- olefin copolynmers. 35 7. Filmaccording
to any one of Clainms 1 to 5, in whichethgudunctionalized polyolefin of the
| ayer (D) results fromcografting of a blend of a polypropyl ene/ EPR or
EPDM bl end. 24 July 2004 - 35 8. Filmaccording to any one of Clains | to
5, in which the functThmraidfzethapdkyoheltblafet hefillayeropnpyriksnga Hhend
conpri sing, byswet&diog. 0 to 50% and preferably. 10 to 40% of at |east 5
one pol yethyl ene or an ethyl ene copolyner; - 50 to 100% and preferably 60
to 90% of | east * orfe HSI4ARA Vehd8¥RTT (BN pol ypropyl ene or a propyl ene
copol ynmer, pol y(l-but enefraosmodryimela@er CApol Waaprasdngpolbyst we Bdiet

honopol ynmer or copol , pr rabl.y_ . ypraopylene; s, thi.s bl end
bei ng grafted by an %Jerﬂ{fs\e;t E?g?%d aﬁ%%r %ox%ﬂ%é)agi%gc'gnﬁ?d%?dgl;o%ftﬁl‘fs agr afted
bl end optional |y bei ddu@uapeddres ER1) eard SAB p& Yy ePfn aeseehymed | y

conprising 15 propyl efe2)uni t Bfenitiaal yl eastofABesPohymer Havi nga a1

el astomarilcb- character ,meocrh)iaréra bl end tjge[eof. 9. Filmaccording to any one
of the préceding cl &t MiAs WhArch PRETD6I yol efin of the |ayer (E) is

pol ypropyl ene. 20 2. aSubsyent €Cdoabaskedv th a f bbhyantde dwight camirye one of
the preceding clai B, tdrhiMaiiclybigskayer (E) of the film®s against the
substrate. 11. Substrate accordi na to Caim10, consisting of .
poliypropyl ene. 24 Jhlj1208ﬂyer ) consisting o©of a Tpolyolefin

functionalized by an unsaturated carboxylic 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.



36 THERMOFORMABLE MULTI LAYER FILM FOR THE PROTECTI ON OF SUBSTRAXES AND
.OBJECTS OBTAI NED Abstract The present invention relates to a :
thernof ormable nultilayer filmconprising in succession: a protective

| ayer (A); a transparent layer (B) conprising (by weight the total anount
being 100% O to 100% of a fluoropol ynerzs(Bl) and 100 to 0% of a pol yner
(B2) essentially consisting of .alkyl (meth)acrylate wunits; a layer (C

based on a pol yam de V\ngﬂnflrg Liggmdal, G RS o f acjb%ﬁrﬁqo cgnsi gting
of a polyolefin  functionalize y_é;n unsaturated carboxylic acid
anhydri de; a beREFRgtRayvRINGECNddecsr Pe1yBIL¢SLaT PA. tiRi sa¥pEm(PE 6Bt ai ned
by coextrudi ng &hielewvdrdomis ilsayey,s bgndeighthen used to cover various

substrates, for exanple," LR ecti,on- I ng the. s trate jin.the nelt
onto the multilayer fiFOmig a%@&l gl“% Eﬁg?g%%’g% tép élr? rqtr%%ecc?%i o# mliﬁf’a!: t he
| ayer (A) of° t®eefPPhyHdiHgns acednaghhrbent heonpl ymey: t he roul d.

- 50 to 100% and preferably 60 to 90% of at least
one polymer chosen from polypropylene or a propylene
copolymer, poly(l-butene) homopolymer or copolymer and
polystyrene homopolymer or copolymer, and preferably

10 polypropylene;
- this blend being grafted by an unsaturated
B carboxylic acid anhydride; K
LD - 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.
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