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t ni que

BLOW COEXTRUSION 5 10 15 20 25 30 35 [Field of the Inventio

invention relates to a process for manufacturing filnms using tec

of tube bl ow coextrusion. Thin thernoplastic pol yrrer films are uSUAT| y
Obtained by i ne CbRYCEEL! HEROHARDIRETDRING RGN RS el sl ! N0,
general | y upwards, ernopl astic poly t hrough an annul ar die, the
extrudat e bei ng sinul taneousl y pul FREETRIZFNIdi naI ly by a pulling device,
usual ly conprising rollers, and inflated by a constant volunme of air
trapped between the die, the pulling systemand the wall of the tube. The
inflated tub&iedfsefcinredP¥eBEHONd, is general ly cool ed by an air bl owi ng
ring on geaving the die. The bubble, laid flat, is wound up, either in tube
formor, after cutt ast se aratef|I Prlor Ar n Tehlcal
Probl eni Patent EP gg’g %{V\% at RS e rmifahe case ofégg?ng%?ygt gl line
fluid pol ymeasufikits rtinige bil:ms e XSS ohhprmmllcsleat of het weg y blleast
tricky, if bl e se e, ce ol such
a5 the’ pul | FRS FaPeatPhe THHEy nsn BBl asERRs: AlSuiep FefL LD, ¥o8,

ot her forcesisapdlapphteaiined ahYeﬂhﬁJd]aiL@Wmﬁe@efq?é@ﬁ‘anPE%q:e%%r eMgikhi s very

low. Thig resulstistisn signi fi catrlefey,mati genekatthg bubbbwsrdepding to the
formati on of wrinkles in the fllmafter t hé bubbl e hai bee Jdaid Ihlat, and

to the conplt@EEMePdeice Cof RUMMH ofEWEIRi sERi bAPIBA26f fifm t FPEkness.
The techni C]lé&td@ﬁ@ltleb@ﬂallrfg tdirsu pedreadu Py 2781 B84 maﬁgusbe;naﬁuygbtyhe bl ow
coextrusion pro , oextrudl n sem crystalli ne pol r wth
a thernopl aéti é)"?@sﬁ %W?es |n%%ﬁp{|f}’bl %omP%lgﬁr& a vva tr at a%g?er t he
bubbl e has hedlated eldyalatd tamgitant - vhluftleat oLt lag 1t V\bremm@d@@tmelems are
recover g SeRA Al y @S{e‘?%ﬂ‘iﬁ%' 05 (BANSna SUER a%10Y SEPBRB! G utlending of

t he separ at sem crystal Ii,ne pol ymers, nention nay
be made of ﬂ"@leyam@e%t%ﬁldttlhévr a:»ls(fbp%ﬂ/h%@sa JoIRRS er 355 gemeFe 1Ly

pﬁl ybutyl elneotoqreepm ahat %1(rP$>T])oMr}<j)0£Yﬁ<? h)glnerl%%afvﬁrrﬁj?h&}lﬂ@ ate.(REE) and
their copo p ene, pol yvinyliden uoride and its

copol yners, %g“r%@slé?t' 31%7?[9 % I‘ﬁ?/ ndsHRy 86%8%@%%@%%@‘“/*%9,

i nconpat i bl & fi@t kervwpl@stac twesigepdihdte cailnxe. used, nmention nmay be made
of hi gh; ﬁressure pol yet hyl enes, inpact polystyrene and plasticized

pol yvi n§/ chloride. The single exanple shows a bubble consisting of a 25 ~m
film of PVDHFodext udechnd tTechreicaN. lefaberof 15 pol yet hyl ene. In the
description, it is nentioned that the thickness of the filmof inconpatible
t hernopl astic resin (polyethylene) nust preferably be froml to 5 tines the
thi ckness of the fi IBAtEME HEE seff c8YSt axPLiaénpolhabr . 1pt the 386 Qfated in
the descri ptsmdﬁyasttatlmem'@ caaxiidisi golofmery e t harnid wo thiders ikslawot

excl ude but i.S ns these -ar ti this

t echni qgé tt‘?é"tprdisgfeotrhyﬁ%?\%e??l rhscaahthoth%ever l%sasaicfl fgﬂﬁ ?seld‘&and it
must be r ecyiodpes diddaustoi wsdoesImothientcaise,t heheefessasy Jadmlmaﬂbs such
as 25 antiox] t I t i

thereto, the u%?gcazsss \A/lhﬁ/sgigrg eﬁ%?{f pE%eoEg&%g%tgg tplr g%%ugrea l?}dl m of the
sem cryst al [dukb il ygeevity cenpl i ebliel. fargss t R&rcef épélél§§| ra®l €t o

reduce this J.hGkNASS Qﬁoggemwé‘?hmﬂlen§tfeh§’thnl%r d@éryomeduq&u?s) t he
anount that has to be rec has w begn foun(% t |t s%]]posm bl e
fil

c t
to proddfe, g & hel? ubél%PbW%i?Fusf%%OﬁF‘a és8, &
| ayer of fl wmmoig/nﬁds ahd dolraperi cof chotihitk ped yirer tha) fltlhresaefttem | ayers
o ng, 2 oy Eoedd bl (bR ehOf flal NOIRAt Bl o RO WL ALED
ei ther on the sane Si t he uoropol ynmer "or on the sane SI e as
pol ymer (A) .abEmngl yaér (cm)ntrmwl beOény trbl@l yn@fstlfwu*é}(@hpl efan ot phous
pol ymer, thatpisScidssay it is not necessary semcrystalline, and the - 5

t hi ckness of tjhe l ayer of inconppatible polyner is gé;él necessarily from one
to five3Pimes the thknekeCriane cERBFRAPFEN £8r Iy B9 Hyertof the

f1 uor opol yrrezmrebzt heoa@neeeot b Sed ehet helcpml we&t(ce)s;oﬁhq;ﬁwﬁs,of 5

i nconpati bl e, mer |§ eF segar at ed. LeL Sbeeg oeurndlthhat it is
possible to HP ding the caBacChYsHA %t-LPSSI S & Wi

conpri sing aﬁhéﬁmlmteld: ayersiof ¥hiohops ymacompntabheng Jfrll bers o at

| east one | gy W 3 halR0! YIREL Mentd Biofe! BRI BEehNGpALd Phgapojyiwer . The
| ayer of inconpati Bl & polynmer is then separate Brief description of the
i nvention] 15 The present invention relates to a process for manufacturin

a filmconprising at | east one |layer of a polymer chosen frjmwﬂ )meﬂ’mﬂ |c
fl uoropol yners and polyners (A), in which blow extrusion pr

foll owi ng are coextruded: *G00002*



20 a) either at |east one layer of a thernoplastic fluoropolyner and at

| east one .l ayer of a polyner (A), b) or at |east one |layer of a

t hernopl astic fluoropolyner containing fillers and optionally 25 at | east
one other fluoropolyner layer, c) or -at4least one |ayer of a polymer (A),
the | ayers rud in_a to h ayer of
anot her the?rxliﬁpl’a Ic p%%yr(?g%t %L% %Oﬁg gtger t (fvngpegél gggaggagl&ent to

t he conbi nabiyorcafvearte dreplermeens r ugaghi ie) byb)semangte ngphy oﬁél ly,

anot her 'ay%heofséézréebece@hrﬁe t hes cobimpatd on ¢ thgikayeraigxheuded in
a), 35 b) or ¢), oh the opposite side fromthe |ayer extruded in d); the

t her mopl ast P@lp@ﬁyﬁer et i nHRY nSIRA DI @fwﬁorjrﬁar‘felcﬁsuo‘?%‘pol PREF and t he

pol yner {A) -3pd1passesses Pdlgddtudal e stg@@gt h sgkfici pallybatylene

support the | aye of fluor l ynme 0 15 ol ymer
(A): after Fﬁ@pg?(ggﬁtlraﬁ&at 3%%35 cbreéﬁgﬁ%%ﬁéﬂf 85§Ph%ﬁa%ﬁ?m ?%P?Sr. si ng
at | east onenldayejheofr a mqmempsepolypmpp%nepl agbilgviihydrdpalkeyner s

Do i en b TER IR iy " EREY Bl PhatRnEl A4 OB LI ATLLRRBKRY NS 10T (D)

[ Detail ed descrrptron ern rega ropol yner,
this i s undessesod t@qmdrynm poI yrr’reVOPhhvr ng Pﬂmohgs changoapaté®de one

mnomrl@hoeﬁerinr pmaeeq@%lﬁ@ngahel RGrA Wé Nk el OUR: faRAD! Ba 9f vepeni ng
in order to nmeri zed and whi ch. cont ai ns, di rectl 8hached to this

vinyl gr oupma N GHPFI DT h P A BRI RLEPED oéWP?F gPedy SoY TEne

f1 uoroal koxynar @uﬂstﬁ)él\&@)d @fol%mg)le d}fldmrdmers mention may be nmade of
vinyl fluoride; viny]idene fl uorr de tri féﬂlgh et h I enet(_LVF3)of

chlorotrifl uoroet hyl'&fe RS SR u%‘?’%e?h flrsafS Poethyl ene
(TFE) ; hexafal tﬂBopmoriyllle\ne:f( I—FPD)F p:ereﬁdtum:daa(oelrkytth van)ﬂO) et hém$mswtfh as

per f1 oy o( Ml ?i% Yy et @gwglﬁsvggrfﬂo%orq(tetb mggezb)r &t hefa( PEVE)

and per vrnyI effl'uoro |oxo
per fl uor o( 2 tZl-edmi‘ettdiWe—SlS @ﬁl’@b@)l £} 1o PDD) ln?l@élpplte@ €t t@prm@rp(iﬁsetlc

CF2=CROCF2 Gl ((Gir3) QGEQQE%leeV\hIMstX eFf%%Fab 25e GHAH, 1CH2OCN or
CHZOPOSH t he product fornmul a CF2= CF g t he product aof fornmula

F (CF2) " CHIG®ESCRDS nt%?]élﬁeﬁseaﬁalté‘el flzlm 3O 4t P ST VSEEddt Sof
fornmul a RI1CHz! G}E&Z I Wi e!nsalsrtatlexadrmgetrh@rdE(seEigazlandthaeqaais |, 2,

3 or 4;_.the pro . 0CF=CH2 nwhch Zy,gnd z is
1, 2, 3° {)) ZFD Wsd r}bbou'{ﬂe]fen He (BEB }lm§ éSSR?)rCr %Ixﬁc%r%g%rddper@nand

2-trifl uoronmst hy:t 8ot 3 kndwinr iWHator 61 Impr spese. e fIwordgokymer ray be a
homopol yrer t-]‘?{lsa 19@&%?7'(?[% AL $Q 1 CAPrA 5 ‘?n @éhﬁ&@oﬁénﬁfs%@ nphoner s

such as et hyl ene vanggie/ous t he uor opol yner is chosen from
- vinyliden& f FubRi d& (VFQG;lﬁorﬁng yﬁeﬂelséndb@oﬁcﬂ%@ypp@r:@\ﬂéﬁl y b
cont ai ni Ng &fodLasiotO0%dnt Wi gtheof néodsdatihe LpmyioE, beiuigh chasen from

hl trif | th h f HFEP,
tCri ?Irao uoroe I{Aﬂ%&)e M%‘Zr%’?f{‘(ﬁp#gg%g re% %%!‘EE)% d)dtJTtJ‘fveLfor et hyl ene

(VF3) hormpcdc;dmi stleke copottpersockd s, cdpmg nessenbndl eppapiosiel yis

t er pol yners, ] the I dyes, th ifluo en CTFE) ,
tetrafl uoroett%yﬁgbah?%? f%%ﬁaﬁ uorgéropy eﬁrﬁ}Pl) Aéj grﬂ]@%é vl gLnge units
and possi bl yconpl iarat/est - VEB i tshensteref élueeplr@bltehetcrl GeAYpsI kS i s a
pol yvi nyl i deng; S jard def(%\{@F)pcmm%byér?é £AdMantAgepast Y ot he M has a

Vi scosrt ranging from 100 Pa.s to 00 Pa.s, the viscosity being neasured
at 230C30wi tiie iRt rtdak d1as 0e° P9 XRFWGLSC  capi |l ary 20 rheoneter. This
i's because such PVDRs: angsWeldw Stéégd flommeXt thist Olitanﬁstpolslejlbatal oo

moul di ng. Pref erably, the PV has a  vi scosr rangin 3Q0
1200 Pa. s, Sosi TV BelRG rERSuMEE At %%1) J%]ghpgo gr’ (r%atjgalo 100

s-1 using a ccrampltisarrgg r keolreyer. @56 'IﬂﬂusorqmlPMDFs agsl daunheyerheoﬁ)rand

name KYNAR 75;&9 p ?%ﬁ Eerfﬁct'yhéyét%%f 01a§z@f§ ioerlrrgl asra;rabeamh
regard to the his 'has an affinity w thefluorggg mer for
bei ng p8&&si kA aBI etl?s{)r‘ﬂo 1a?dr$'ér eCfo an| &F@P"@F‘tﬂq}@r oBBLyREF "e%%\rrpl es

of polymer (A)ghd®nbhOBhBERY AR r&(& ofs p@ﬂm&umhbaepelymekymr srhastiag

bl ocks consisting of (meth acr% ra{'&%n unr }i? aﬂg X rs. For

exanpl e (A) ?%m%nséﬂﬁr FrouspoPYee 35 Nav a ﬁgeoo s "8y acryl ic

pol ymer. ThisnpobybpmeesseEpti alxappdensarst smofphbuyl p@rice’mle):acrwaai eignits

and may al SO | ncI udel{’flcllds ﬁgltd r?é‘léé)éé% asl %qusﬁk%q]ﬁ?.ly t| onal
of "a acry

groups. By way 5 Yexanpl’@ nenti on nay



g honopol yners. Al kyl (nmeth)acrylates are described in Kl RK- OTHVER,
Encycl opedi a of Chem cal Technol ogy, 4th edition in Vol. 1, pages 292-3 and
in Vol. 16, pages 475-478. Mention may al so be nade of copolynmers of at 5
| east two of these (neth)acryl ates and Topol yners of at Ieast one
(meth)acryl th at le n m 2 ifri
but adi ene, %giﬁrc\grrfgsasn Jiisg%%e%g%e ro@ﬁéaggﬁgge%%ig telqygni%)f b
(et h) acr yl aeeeissaati Lyedgtorb®neplte  Adiant Hypdushy, U(lA?kll@SFsOIﬁM\'/he The Wi

(mel't vol UW%MQ%)H% (f%rrﬁ@d( g, behueean 2 ands 15 KdBELiQokbponBasyr ed at
230C under a load of 3. O@é}qﬁ woul d not "be. out si de t he scgge of the

nvention if 308 t\k)é’ré‘qjc? TRvsd of Bhe 1Rk %o (A5- ath§l e YRS )?lfrers

Wth regardinedrpatiianes pofl virelry ey thdn sdpiasaadant ageously cont ains, in
addition to (A, a fluaqro ol¥rrer whi ch. ma @Pag ane. as that he | ayer
a 0t

of fl uoropol yner, O[}ttl 3R READ i %Y i i BPS aht pt| Conal |y
fillers suchragiudeqr 1moatmltehettt1he| bhoex iede. r ke ayevcads pohyderdm A) may
al so cont ai AP such io ant UV, st akiql i acryllc
i npact nodi O%l%gllasrl\eﬁ%sforg%exgllse‘—:}ag‘E ln%and%n?%? blooéck ?(%bgl%%?élg%%%

| east one noveovkerindhngs € flena Sitlyr@heleétﬁﬁt a@llil%nan13§opfeﬁ@léiﬁ‘@rat(Al)east one
monomner | 6“0%%!21 Oﬂtegéw Oaftrirt@oﬁ@éitﬂt)fal ;(@ﬁrteﬁcryﬁraé es.ayEey gray be of
t he core-sh type hese acrylic 1 npact nDdl |e s may al so be present in
30 (A) becadd€RA; iRdfe RISl &Y SHRA e pol ynerization of (A)
or prepared sinultaneously during the polyneri zat| on of (A). The core-shell
copol yner i n the for f. fin rti.cles havi.ng an el astonmer core and at
| east one th[eérlnltﬂep‘{I ﬁéﬂn efhp&‘parlﬂ %“sonﬂe 35 being generally |ess
than 1 um and advant ageously bet ween 800 and 500 nm By way of exanple of
the cores, mention may,Dbe,Rde,Of 1h9QREER DATARAYIRS S5 0p BUkad ang

honopol yirer s, copol yner Isoprene with at nost a viny

nmonomer and meopdiagtersing a £ilgn eprrel ehed we hlgﬁsﬁo§ﬂeséah‘6lr%0(§f aa vi nyl

mononer . The,yiyid m&'ﬂ%@% MY ohe ShyFRESLadni @l k& ddeieymeaed Yl trile
or an al kyl “(neth) acr ate Anot her core famly consists of the

honopol ymer PKYRFF Sl @) 51 r’(ﬁtllﬂ}hé?];ﬂ"hteexta’ﬁbs{% RigpdiSiers of an al kyl
(nmeth)acryl at e widhe afolmséind amd codxtacudeyd nononer. The al kyl
(meth)agrylate i s advant eousl ut e _vinyl y be
styr ene%an al kyl stﬁ’)ene %C/)ITIP Jf 88 #gglgjéné;tﬁor |trsi%pr"gﬁg%r§{1egﬁo core
may be conpletely orf]pmﬁdgp]qnnfstsl |aﬂ€bd atAl]letétﬁa‘t iahe edéivead it t @ add at

| east difunctional Wls %I’I ng the preparation of the core; these
mononers may be chosen from pol'y(neth)acrylic esters of polyols, such as
butyl ene di (et h)acry) aP& adel 15ast neRAyi G fopahe 2r iR ASE o her
di funCtl onal fTDnOfTEfﬂ@dﬁapéWméﬁ%a@@ﬂl@alﬂtﬂg nyhmeazgn%ndt rdpd iyt aeinz ene,

Vi nyl ylate and vi nﬁ net hacryl e co so _be crosslinked by
i ntrodu Eng intoit, YT 1My Y t?h%trs %{] 1& %5 the 20

pol ymeri zati on, unsad:xjrcatt%tflmmu ovrad Immmecvﬁ a;mzdnlmeanh&ljri des of
unsat ur ated car boxyl a u ed. cax boxyl iy ur at ed
epoxi des. Mention maﬁﬁeb J(':éh)gé > %}%\%lﬁl&é&%fquelxg5 %S)/ ? mal Ce}jf%ll c an yZ%s de,
(nmeth)acrylic acid amdegary@t}d@t, met hacryl ate. The 25 shells) are styr ene
hormopol yners, al kyl sjyrgne,pepopel ¥ABES ! thRirivp1aRitiacdamer (

honopol mers or copolyners conprising at |east 70 | % of one of the above
mononer $%nd at | east® ond'@onotHoneroToséh oMt héBrari above ndHomer s,
vinyl acetate and 30catsyhoridmibe. tAbelshekk smyrbdefunet iagnalld)zes by
introducing into it, )lay grafting or as a conononer during the

pol yneri zati on, unsa‘f fated functional nononers such as anhydri des of
unsat ur at ed carboxylék eptienalhgat anatbdrcaabexylbifc (@i dsli@renmsa® ur at ed
35 epoxi des. Menti O“tﬂ'@yc%bgﬂ%aohm ﬁXQH@ é/%f M:@Ef&d@@hmﬂﬁﬁf
(meth)acrylic acid and gl yci nmet hacryl at e. way of exanpl e mention

may be @&de of core-BhePF @dpol%rngethipt‘PﬁléEepoff%? y?éﬁ@ SRS | LavRr

core-shel |l copol yrmersxhavieg gnP(MVP\ shell. There are - 10 al so
core-shell copol yners haV|n shel | one de. of, Jrene. d the
other, on th® outSitde thrdde W%I%‘A %ig Fes@f BSFE IE% %Jrkilaﬂ%rs and

their nmethod of pweparatbHeon fanerdes’d.ymbed andt hehd oIpIod\Mmteg 5(pat emd: US

3 657,391, US 4 290 550°5na OB 3 UReCI08° ANANTARously . (he e

represents, by weight, 70 to 90% of the core- sheII assenbly and the shell
represents 30 to 10% By way of exanple of a 10 core-shell copol yner,
mention may be nmade of that consisting (i) of 75 to 80 parts of a core
conprising at |east 93 nol % of butadiene, 5 nol % of styrene and 0.5 to 1
rmlo of d| Vi nyI benzene and (||) of 25 to 20 parts of two shells essentlally

e 4 ' o - Ar—- L



Wth regard to the |ayer of fluoropolyner, this advantageously contains, in
addition to the - 11 fluoropolyner, a polynmer (A which my be the sane
as that of the layer of polymer (A) and optionally fillers such as, for
exanpl e titani um oxi de or other pignment&.- The |ayer of fluoropolynmer may

al so contai n addi 5 h i oxi-da ab S ccordi ng
t o anot her fornto% xﬁ%tlngé%tlg% %%Etléﬁ b?&ﬁogggoyvm?gf é§Z§?pt|§n of the
i nvention, in whicolyowe dA)rore Iayers of fluoropolynmer containing fillers

and opt i onal,l y ataét%fisttﬂé'e c%te&ec e Ris1QddiiorgpeLyireraar g.gxkr uded,
but in which a |ayer of polyne (A is not extruded, the’ proportion of

fillers maythe ublim @%‘%}ngh% f dreasto BYCwEiRT oPLf 210PEPpSTGRer .
Advant aggougisenhi Sfiadstaporttneqrmdpaats&tweenfﬁuaﬂdpampmeié Wdrd r egaed to the
advant ageous forns of the |ayer of fI%ogt?Iyrrer JFS Iay%r con%él ses,
wei ght, t he Bd¥EI€T5ei nd'1009% 5674 Q'S yflﬁ%?%ﬁ% yRer: 6o 406 of a
pol ymer (A)la@r(ze ke amje to 1000 of fillers. Preferably t he proportion
of fluoropolymer is between 50 and 850. Preferably the proportion of
polynmer (A) is between 20 and 30% The thickness of the fluoropolyner |ayer
may 25 be bdthederi 18dante 60 rathonAdfathegdavsinticte thi ckness of the
fl uoropphyner |ayer is between 8 and 25 ~m and preferably bet ween 10 and 20
Vim The conpound constituting the |layer of fluorop ol% % be prepared
usi ng any device foWidd nisa9RFd her®ropthaeti ELpBFroRet ¥M8hd r&Bdveréd in the
form of granHRsIMIeh €6 embhan apyt pdlt@nenenatihfe iextitecsainhiach feeds
the die of the hl ow extrusion sgﬁten}g 0{ el se r.ed dlrectl%/ by mX| ng
OS% Ih

a
its constit &R | ANERIRATUd TSRbuFd 88&1613 ST e Scope of
the inventi onnyl t h@rcbu'tpm wepebfle canfpricreenivog or imor edderer stof be

fluorop ymeJ r a . pol o Lhe

addi ti o%gl 3&%’[& Sggpo ylrr%}llr )zg:‘r%e Slqalcséd %g?téﬁ{:%an{{% as t e -
12  exi sti ng'—hletyerVJoTy]fl ubropol ynet aheleshe addi tiféHQFlpayela§°6*fr p& ymer
(A) are pl acad, (4108, %@%%Sﬁl%@alstdmbqw of polymer (A). The

process of the invention consists sin t he OW coextrusion process, in
coextrudi ng the fl uoE?BprPym?rf SR he L psIARTEIeTEr) BFTHE Q1 t Agy astic
EOl ymer E)Bé nech dfgI :C\Tm@fnpt ?hﬂlbjfcmlldm sunhtﬂmmnit fflucafatcmre]ta}h&‘bwbbl e has
een cogl.ed ,a ai a e fi mpri si ng 1t Ia_‘Lyffelr

f I uor opdPyner* ]%}d’l ot ishfer of @Ec{}rfer (A~ an ot s ) S mer (B)
]arfa rec_cl)_\éere(dl'lﬁp)a: atel ¥, Esdmﬁlasrbsztbgioianate g?@h@@ﬁgﬁ@@&ﬂaﬁfﬁr&t e;:l

il ns e i at i by, r y mi ME N Afdgni ty,
and in particu alr n%ailﬁges?%égi)%gé%]feﬂgélnﬁthS$tg§ :r?%euor opfl yrrerl'tzéa]gd W th
t he pol ymer iKY 1)Thi symechB) afusPe hE13QER (MaBRY L ontE1Yt) hat

coextruded wgMyE)he fldearrap@noteingnd/ okitle)pol yarer(A) (PEVE) filaagan be

separ at t hout an ef f ort f romthe fl uorop r and/or, fro pol yrer
20 (A). Sgh ‘-’p‘oﬁbﬁg)’rfé?g Wiy ds rig t B eéltur%cfn{)rfhgnd
bl owi ng, nusii@folur se man/ﬁaltmrceoa,rmdﬁmmwﬂgth 3tdiapxdleet 0 sE&BPR) hot nelt

strength, ‘t{k{é 3;519&5 &0 8‘45@%#@?9?% éfé‘t%c‘f’ﬁ c?%?o@bod‘t" Jﬁr{rﬁ?f&? and to

support the ropol yIer  an
recomrended X has ©ReE, p&gher Cﬁ@@ges§ﬂa091él é?trl \Fe‘IZQPI%@h et REQMHEE ty, of

the order of,d0%d,quH09 Rér,—EratracSRRAF; M atReOf pAO8ust 1. ot OgesAREL AN t h

good shear stren th and good tensi|e strength Am)ng gol yImer s hat can be
used, neflti dnl nSH2YeF Trefre 15y WiEFHN e%%t%s of 2poPyethyitent's, P ¥mpact
pol ystyrene pwshpd@sbEcifeedupal YRCAYOCERE DS | the. wAﬁmng molnset}wcﬂmmq

| ow- density pol ene DPE) referred el ati es of
t he extrudecfg)]f'}S)%Eng[%bFalasf1 n th%qlé‘?(f at eﬁare adj J{Jstlléd ¥§ﬁ Blf)]e&(@)ﬁéeéha d,
accordi ng toof hefdesiutad ReO@F=CH cklt‘resswllllcnclt1 heRe:aseSof Fy( R&2Tduorapdl yner
and/or the polyrer (A jands 0Bt he, otber chabodcepedhptodo thepsiy sngth of

the bubble in the cdse of 8 B). In general, the thickness of t he

| ayer (8P t hdr 3ubrof LT heoF PR ERPRIRS e 3NEf %W%quﬁj‘@'@y]ﬁf thd f'|3| n of

i nconpat i bl et,ppfylﬁ@fo(ﬁ) tSpdém®M 0.3 to 2 tines, and better still fromO 5
to 1 tinmes, the sum hICk esses of t epossbel

f 1 uor opol ymer and ofrﬁﬂ‘he O YMgfFer §FYof °Poldy me’RfaX’fEﬁlrt h%Frm?’e |f
it is wshedcoiedlymmer ot aiit t hma:yuppaittsofl | corad r 1 ber nopirast iuw piolatret (B),

it is p055|ble L EC ystemin order to forma new support
film 10 [Exarrp(lt’ g\/‘%&%ol?o%%cé%l%ggm%l | s described in Table 1 according to
the invention on a Kiefel nmachine equipped with 3 15 extruders, the
characteristics of which are given in Table 2. These filns were extruded

t hrough an annul ar die of spiral mandrel technol ogy. Pressurised air was
blown into the systemso as to forma tube of variable diameter. The
pressure of thls air is characterlsed by 20 the bI oW up ratio, thls be| ng

o " - Y b1 - Y b1



25 varying from220C to 240C. These filnms were fornmed fromthe foll ow ng
base constituents: - Polyner TCl, consisting of 80 wto of KYNAR 720 (a PVDF
honopol ymer from Atofina, having an MWI (nelt volunme index) of 10 cnB/ 10
mn 30 (230C/5 kg) ) and 20 wt o of GROGLAS V 825 T (a PMVA from At ogl as,

havi ng an MVl of 2. / 30 8 T nsi stin
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PMVA {7 0m ALOGL A AW 4,2 MY QfF A SniiBld D (239 %3pB1 hlkesi n bead

form and containing a hyl acryl ate conmpnoner, at a |evel of 12o,
and 30 wto of ptrietf§ﬁ|a@ﬁ=ﬁdl%ﬂt(?emln93oﬁ”§/n%‘?a?@5OCoﬁ’é’ H§ i foroB0Vico of
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manufacturing a fil'mconprising at | east one |layer o r chosen from
t her mopPast it® 52#R&BE o6 yama%éy%tﬁdo olf;ﬁ’éﬂrsof{oﬁb MLy it chﬁ%gileéxtﬁm on
process: th_&b]fﬁﬁélﬂw rpg ar &e&&&)@w ugag: B ehdder @t |;ﬁﬂ£ytux@te]draa383r of a

t her nopl astl uor op nmer at, | east ane la er, R d A, b)
or at | east C}b%/ V'Y h Cyrﬁ) AstiEF uor%ol yrrer co(%i al rﬁ%’% | |l ers
and optionaldryl’ras I@asi eneyodtiherpdlymeopol Vimer kapaplec) (B) ats| east one

| ayer of a %gfwo&@poﬂ;}népe | ayers extruded in a), b) or c) adhering to
one anot her, .
35 Advantageously (A) 1is an acrylic polymer. This

polymer essentially consists of alkyl (meth)acrylate
units and may also include acid, acid chloride, alcohol
and anhydride functional groups. By way of example
mention may be made of alkyl (meth)acrylate



d) a layer of another thernoplastic polymer (B) so that it fornms a | ayer
adj acent to the conbination of the |ayers extruded in a), b) or 20 ¢c) , e)
optionally, another |ayer of (B) adjacent to the conbination of the |ayers
extruded in a), b) or c), on the opposi8e-side fromthe |ayer extruded in
d; 25 thet tic bl he.

f1 uoropol yrrer a%)g‘i&]ﬁ‘%% R%&?i Iﬁ@dhg%sg lsgéiggggﬁﬁééxtrcﬁ \zgﬂttel%se%jr erllnth
sufficient MR&U@E@MER’heEDayelQpﬁdlﬁl ot opbeERiee lanidmaioqiol yAeR (A); 30
after the coextn lé@'latfn h%lbeqn cooled. cab_heastqthe fydim copprpsheg at

| east one | ayer yner chosen from thernoplastic fl uoropol ynmers and
t he pol ynmer €76 A)4783 r MRy S5 RS dﬁa?l?thft IFERAEISSS oft (BF. 35 2.
Process accqrecilsrtg thd GRithdse i math cdctheatdsosnpotypel yhsra PYDEt

honopol yner Process ac di ng,t ne of the ecedin , in
whi ch the polle)?r%r ERS i émgﬁgégﬂ;gilgggo Jngh at l%ef&Pr o%essgggcor ing to
any one of tdhesgmecefi o cbaryﬁpnunrMBch tmzetdda)eewe,of poy yeee (And
conprises a.fl olyne t al | acryhi.c i ier apd
optionally %ﬁqlﬂ)g{egl% = glgedgglacc%)er %& )Uh(%l ai g??%bf)%‘ﬂ\%)?mch t%e | ayer
of pol yner ((Ayet@dm@rﬁysl@e biys vt gmasthéotm@é% bAAHgNLeEeouadYt 0 (80% of
pol ynmerj§A) ;3 0 bﬂm§50 ﬂIe amﬁ/huow@p& Y R umk0 m@eiafil e, (b9 QAP ek an

acrylic 1nmpact nodifijer. roces§ according to any Clains 1to3, in
whi ch the | &pdmesm 14 uéPGde%/rFéP é&nﬁ?%%e@eaﬁkbr9ﬁerat(ﬁ%30ar¥d REEBNAI |y
fillers. 157.1Rxecess aaugling to Caim6, in V\:hl cht hel ayer of fl uoropol yner
conprises, by weight, the t.ofalbeing 1000:5Q 0 of Iuor po r;oto
400 of a pol yner (A)ItZOt‘“I?e 1bo; %e % 1(?(5]631 i ﬂt?l%rs% ° rocegs laﬂ(:é(%rgrdl ng
to any one efverieiqr emédl (fyc| wems, ‘acn ki oh bhenthiekness biasthetvayer of
pol ymer{4) ig hatwe 60 Vim 9. Process according to Claim8, in

whi cht he25t hi ¢ ess ayer of polyner (A is between 8and4 0 ~.un
. 10. Process accor di rW}Iﬂb G%@WQtol rERehi EAYRBE Bt KIRSERTE t RB) | ayféi Sof

pol yner (A) dfv taeen sidand3oaitaihe, . 3044 . Preeass dccotdi ng(Ap, any one of
Claims 1to7,.in which the thickness of the quoro&zl ymey Iﬁyeqé] gtween

5and 60 Vi mAIPRRASES c¥hdiChg PoY RS mtEe, F3SwhidSht hBRAI ¢ &f t he
f Il uor opol ynelra§31yebfl st bed 1eesl gaat 35 2pt4,dnalld.yPr aaesscagrior diingatca G ai m

12, in i cht % |cknes of tthl%ngﬂor oPoi¥n$r I@%gr i bg&%@e%@a;h%agdm Vim
5 e ai

- 18 14. PASEESS Hecdlai 7§ 9 Eny Yone precedi'ng ¢ in ‘whi
the ther rmpl‘@usttarcupm)l ymarde( B) The pélayetrhypénepoll‘ﬂnePr 0@¥ss Hb?d/boradIS@g to any
one of the i SddidifRes | Nsiihch the thickpessawist haudayery(or the
sum of the thicknesses of the two |ayers) of the filmof inconpatible
pol ymer (B) SH¥6A%ES to 2 tines the sumof the thicknesses of the

(igt |1(énal f1 uor opol ynlg{e I a&epidicfiriﬁ\fgfctt h@dmitllheqmﬁl atﬁyeEs}r @fxa]}?tpil?]errelr (A).
: ocess_accor di t ai ic t hi.ckness of the |ayer
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"10% : & () - Tamilyn, e Fteo! ¢ the homopolymers of an alkyl
5 (meth)acrylate and the copolymers of an alkyl
(meth)acrylate with at most 30 mol% of a vinyl monomer.
The alkyl (meth)acrylate 1is advantageously butyl
acrylate. The vinyl monomer may be styrene, an
alkylstyrene, acrylonitrile, butadiene or isoprene. The
10 core may be completely or partly crosslinked. All that
is required is to add at least difunctional monomers
during the preparation of the core; these monomers may
be chosen from poly(meth)acrylic esters of polyols,
such as butylene di (meth)acrylate and
15 trimethylolpropane trimethacrylate. Other difunctional
monomers are, for example, divinylbenzene,
trivinylbenzene, vinyl acrylate and vinyl methacrylate.
The core can also be crosslinked by introducing into
it, Dby grafting or as a comonomer during the
20 polymerization, unsaturated functional monomers such as
anhydrides of unsaturated carboxylic acids, unsaturated
carboxylic acids and unsaturated epoxides. Mention may
be made, by way of example, of maleic anhydride,
(meth)acrylic acid and glycidyl methacrylate. The
25 shell(s) are styrene homopolymers, alkylstyrene
homopolymers or methyl methacrylate homopolymers, or
copolymers comprising at least 70 mol% of one of the
above monomers and at least one comonomer chosen from
the other above monomers, vinyl acetate and
30 acrylonitrile. The shell may be functionalized by
introducing into 1it, by grafting or as a comonomer
during the polymerization, unsaturated functional
monomers such as anhydrides of unsaturated carboxylic
acids, wunsaturated carboxylic acids and unsaturated
35 epoxides. Mention may be made, for example, of maleic
anhydride, (meth)acrylic acid and glycidyl
methacrylate. By way of example, mention may be made of
core-shell copolymers having a polystyrene shell and

core-shell copolymers having a PMMA shell. There are
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- 4<<zX69/of polystyrene and the other, on the outside, made of

1011 7" C 1 10%3& () B I\r;lfple]sf)%%ﬁ) éo&'é}@e@?ﬂ()c éi?n(é{c& (hnb Crhl@yd ()- 'nC
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Us 4,260,693, US 3,287,443, USs 3,657,391, USs 4,299,928
and US 3,985,704, Advantageously, the core represents,
by weight, 70 to 90% of the core-shell assembly and the
shell represents 30 to 10%. By way of example of a
10 core-shell copolymer, mention may be made of that
consisting (i) of 75 to 80 parts of a core comprising
at least 93 mol% of butadiene, 5 mol% of styrene and
0.5 to 1 mol% of divinylbenzene and (ii) of 25 to 20
parts of two shells essentially of the same weight, the
15 inner one made of polystyrene and the outer one made of
PMMA.

With regard to the advantageous forms of the
layer of polymer (A), this layer comprises, by weight,
the total being 100%:

20 40 to 90% of polymer (A):

0 to 35% of a fluoropolymer;

the balance to 100% of an acrylic impact
modifier.

Preferably, the proportion of polymer (A) is

25 between 40 and 55%. Preferably the proportion of
fluoropolymer is between 20 and 30%.

The thickness of the layer of polymer (A) may
be between 3 and 60 um. Advantageously, the thickness
of the layer of polymer (A) is between 8 and 40 pm and

30 preferably between 10 and 35 pm.

The compound constituting the layer of
polymer (A) may be prepared using any device for mixing
thermoplastic polymers and recovered in the form of
granules which are then put into one of the extruders,

35 which feeds the die of the blow extrusion system, or
else prepared directly by mixing its constituents 1in
this extruder.

With regard to the layer of fluoropolymer,

this advantageously contains, 1in addition to the
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he layer of fluoropolymer may also contain additives

5 such as antioxidants and UV stabilizers.
According to another form of the invention
(option b) in the brief description of the invention,
in which one or more layers of fluoropolymer containing
fillers and opticnally at least one other layer of
10 fluoropolymer are extruded, but in which a layer of
polymer (A) is not extruded, the proportion of fillers
may be up to 40% by weight for 60% by weight of

fluoropolymer. Advantageously, this proportion is
between 5 and 30%.

15 With regard to the advantageous forms of the
layer of fluoropolymer, this layer comprises, by

weight, the total being 100%:
50 to 100% of fluoropolymer;
0 to 40% of a polymer (A);

20 the balance to 100% of fillers.

Preferably the proportion of fluoropolymer is between
50 and 85%. Preferably the proportion of polymer (A) is
between 20 and 30%.

The thickness of the fluoropolymer layer may

25 be between 5 and 60 um. Advantageously, the thickness
of the fluoropolymer layer is between 8 and 25 pm and
preferably between 10 and 20 um.

The compound constituting the layer of
fluoropolymer may be prepared using any device for

30 mixing thermoplastic polymers and recovered in the form
of granules which are then put into one of the
extruders, which feeds the die of the blow extrusion
system, or else prepared directly by mixing its
constituents in this extruder.

35 It would not be outside the scope of the
invention if the film were to comprise two or more
layers of fluoropolymer and/or two or more layers of
polymer (A) . Preferably, the additional 1layers of

fluoropolymer are placed on the same side as the
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- pfluoropolymer and/or the polymer (A) with a

thermoplastic polymer (B) which is incompatible, in
such a way that, after the bubble has been cooled and
laid flat, the film comprising the layer of
10 fluoropolymer and/or the layer of polymer (A) and the
film(s) of polymer (B) are recovered separately, such
as by separate winding of the separated films. The
incompatible thermoplastic polymer (B) must have no
affinity, and in particular no adhesion affinity, with
15 the fluoropolymer and with the polymer (A).

This polymer (B) must be such that, once it
has been coextruded with the fluoropolymer and/or the
polymer (A), its film can be separated without any
effort from the fluoropolymer and/or from the polymer

20 (A). This polymer (B), serving as support during the
extrusion and blowing, must of course have an extrude
strength, that 1is to say a hot melt strength,
sufficient to withstand the extrusion and blowing
stresses and to support the fluoropolymer and/or the

25 polymer (A). To do this, it 1is recommended that this
polymer possess a relatively high melt viscosity, of
the order of 10° to 10% Pa.s at a shear rate of 100 s,
together with good shear strength and good tensile
strength. Among polymers that can be used, mention may

30 be made by way of examples of polyethylenes, impact
polystyrene and plasticized polyvinyl chloride. Among
polyethylenes, low-density polyethylene (LDPE) is
preferred.

The relative thicknesses of the extruded

35 materials in the extrudate are adjusted, on the one
hand, according to the desired final thickness in the
case of the fluoropolymer and/or the polymer (A) and,
on the other hand, according to the strength of the
bubble in the case of (B). In general, the thickness of
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the sum of the thicknesses of the possible layer(s) of
5 fluoropolymer and of the possible layer(s) of polymer
(A). Furthermore, if it 1is wished not to retain the
support film of thermoplastic polymer (B), it 1is
possible to recycle it in the system in order to form a
new support film.
10
[Examples]

We produced the films described in Table 1 according to
the invention on a Kiefel machine equipped with 3
15 extruders, the characteristics of which are given in
Table 2. These films were extruded through an annular
die of spiral mandrel technology. Pressurised air was
blown into the system so as to form a tube of variable
diameter. The pressure of this air is characterised by
20 the blow-up ratio, this being defined as the diameter
of the tube divided by the diameter of the die. Table 1
specifies the value of this ratio for each example. The
polyethylene was extruded at 200°C and the polymers
constituting the films were extruded at a temperature
25 wvarying from 220°C to 240°C. These films were formed
from the following base constituents:
- Polymer TC1, consisting of 80 wt% of
KYNAR® 720 (a PVDF homopolymer from Atofina,
having an MVI (melt volume index) of 10 cm®/10 min
30 (230°C/5 kg)) and 20 wt% of OROGLAS® V 825 T (a
PMMA from Atoglas, having an MVI of 2.5 cm®/10 min
(230°C/3.8 kg)):
- Polymer TC3, consisting of 50 wt% of KYNAR®
720 (a PVDF homopolymer from Atofina, having an
35 MVI (melt volume index) of 10°/10 min (230°C/
5 kg)), 20 wt% of OROGLAS® BS8 (a PMMA from
Atoglas), having an MVI of 4.5 cm’/10 min
(230°Cc/3.8 kg), in bead form and containing a
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PVDF homopolymer from Atofina, having an MVI (melt
5 volume index) of 10 cm®/10 min (230°C/5 kg)), 15
wt% of OROGLAS® V 825 T (a PMMA from Atoglas),
having an MVI of 2.5 cm’/10 min (230°C/3.8 kg),
10 wt% of OROGLAS® BS8 (a PMMA from Atoglas),
having an MVI of 4.5 cm®/10 min (230°C/3.8 kg) in
10 bead form and containing a methyl acrylate
comonocmer at a level of 12%, and 15 wt% of
titanium dioxide;
- Polymer TC5, consisting of 53 wt% of KYNAR® 720 (a
PVDF homopolymer from Atofina, having an MVI (melt
15 volume index) of 10 cm®/10 min (230°C/5 kg)), 9 wt%
of OROGLAS® V 825 T (a PMMA from Atoglas), having
an MFI (melt flow index) of 2.5 g/10 min (230°C/
3.8 kg), 15.2 wt% of OROGLAS® BS8 (a PMMA from
Atoglas), having an MVI of 4.5 cm®’/10 min
20 (230°C/3.8 kg), in bead form and containing a
methyl acrylate comonomer at a level of 12%, and
22.8 wt% of titanium dioxide;
- Polymer L2, consisting of 25 wt% of KYNAR® 720 (a
PVDF homopolymer from Atofina, having an MVI (melt
25 volume index) of 10 om®/10 min (230°C/5 kg)),
47 wt% of OROGLAS® V 825 T (a PMMA from Atoglas),
having an MVI of 2.5 cm®/10 min (230°C/3.8 kg),
28 wt% of an acrylic core-shell copolymer called
DURASTRENGTH® D320 from Atofina, having a size of
30 about 80 nm, and an ultraviolet absorber having a
high molecular mass from the benzotriazole family;
and
- Polymer Lacqgtene 1003 FE23, a low-density
polyethylene from Atofina, having an MVI (melt
35 volume index) of 0.5 cm®/10 min (190°C/2.16 kg) and
a density of 0.923 g/cm’.
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Ex. Polymer in Polymer in Polymer in gap Blow- | Quality
extruder 1 extruder 2 extruder 3 Die up of the
(thickness) (thickness) (thickness) Diameter | ratio film

(rara)
Ex. 1 TC1 L2 LACQTENE 1.2 1.98 Stable
(20 pm) (30 pm) 1003FE23 225 bubble
{15 pm)
Ex. 2 TC3 L2 LACQTENE 0.8 1.7 Stable
(10 pm) {20 pm) 1003FE23 225 bubble
(25 pm)

Ex. 3 TC3 L2 L2 (10 pm) 0.8 1.7 Unstable

{(comp.) (10 pm) (10 ym) 225 bubble

Ex. 4 TC4 L2 LACQTENE 0.8 1.7 Stable

(15 pm) (15 pm) 1003FE23 225 bubble
(25 pm)
Ex. 5 TC4 L2 L2 (5 pm) 0.8 1.7 Unstable
(15 um) (10 pm) 225 bubble

Ex. 6 LACQTENE LACQTENE TC5 (25 pm) 1.2 2.5 Stable
1003FE23 1003FE23 150 bubble
(25 pm) (25 pm)

Ex. 7 TC5 (8 um) TC5 (8 pm) TC5 (9 um) 1.2 2.5 | Unstable

(comp.) 150 bubble

Ex. 8 LACQTENE LACQTENE TC5 (50 pm) 1.2 2.5 Stable
1003FE23 1003FE23 150 bubble
(25 pm) (25 pm)

Ex. 9 TC5 TCS TC5 1.2 2.5 Unstable

(Comp.) (17 pm) (17 pm) (16 pm) 150 bubble

5

Table 2: Description of the Extruders
Screw diameter in | Length/diameter
mim
Extruder 1 60 29
Extruder 2 50 25
Extruder 3 50 29
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p%é%@%”@%é)i£§%r of a polymer chosen from thermoplastic
fluoropolymers and polymers (A), in which Dblow
extrusion process:

. the following are coextruded:

a) either at least one layer of a thermoplastic
fluoropolymer and at least one layer of a
polymer (A),

b) or at 1least one layer of a thermoplastic
fluoropolymer containing fillers and optionally
at least one other fluoropolymer layer,

c) or at least one layer of a polymer (A),

the layers extruded in a), b) or c) adhering to
one another,

d) a layer of another thermoplastic polymer (B)
so that it forms a layer adjacent to the
combination of the layers extruded in a), b) or
c),

e) optionally, another layer of (B) adjacent to
the combination of the layers extruded in a),
b) or c), on the opposite side from the layer
extruded in d);

. the thermoplastic polymer (B) being incompatible
with the fluoropolymer and the polymer (A) and
possesses an extrudate strength sufficient to
support the layers of fluoropolymer and/or of
polymer (A);

° after the coextrudate has been cooled, at least
the film comprising at least one layer of a
polymer chosen from thermoplastic fluoropolymers
and the polymers (A) 1is recovered by separation
from the layer(s) of (B).

2. Process according to Claim 1, in which the

fluoropolymer is a PVDF homopolymer.

3. Process according to any one of the preceding

claims, in which the polymer (A) is an acrylic polymer.
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5 5. Process according to Claim 4, in which the
layer of polymer (A) comprises, by weight, the total
being 100%:

40 to 90% of polymer (A);
0 to 35% of a fluoropolymer;

10 the balance to 100% of an acrylic impact
modifier,

6. Process according to any one of Claims 1 to
3, 1in which the layer of fluoropolymer comprises a
polymer (A) and optionally fillers.

15 7. Process according to Claim 6, in which the
layer of fluoropolymer comprises, by weight, the total
being 100%: _

50 to 100% of fluoropolymer;
0 to 40% of a polymer (A);

20 the balance to 100% of fillers.

8. Process according to any one of the preceding
claims, in which the thickness of the layer of polymer
(A) is between 3 and 60 pm.

9. Process according to Claim 8, in which the

25 thickness of the layer of polymer (A) is between 8 and
40 pm.

10. Process according to Claim 9, in which the
thickness of the layer of polymer (A) is between 10 and
35 pm.

30 11. Process according to any one of Claims 1 to
7, in which the thickness of the fluoropolymer layer is
between 5 and 60 pm.

12. Process according to Claim 11, in which the
thickness of the fluoropolymer layer is between 8 and

35 25 pm.

13. Process according to Claim 12, in which the

thickness of the fluoropolymer layer is between 10 and
20 pm.
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