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MANUFACTURE AND RESULTI NG PRODUCTS The inventi on
concerns novel, oriented norphgl ogi es and speci al kind
5 of orientation in a polyner alloy and is conceived
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if the film get suitable heatsealing properties. Furthermore, for many uses

there exists a need to achieve improved tensile energy absorbtion in such
products without being forced to use high-cost polymers, such as
polyamides. Finally, the formation of a fine cellular expanded structure in
oriented tape may open new market opportunities.

Crosslaminates from oriented thermoplastic polymer films present the
advantage that suitable combinations of different types of high strength
properties can be achieved at relatively low cost, e.g. based on cheap
polyolefins such as polyethylene or polypropylene. The cost saving comes
from reduction of the gauge, and thereby of the raw material consumption,

but this must be weighed against the cost of the orientation, stretching and
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strength, the yield tension, he creep properties at
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The crosslaminates have been or are being used for bags, flexible
intermediary bulk containers, tarpaulins and cover sheet, liners under
buildings, pond—liners, as substitute of geotextiles, and as greenhouse film.

Two different process sequences are used industrially. One consists
in extruding a tubular film while giving it a high longitudinal melt orientation,
further monoaxially stretching the solidified tube in flat form at a relatively

low stretch ratio, helically cutting the tube to convert it to a web which is
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orientation in the two webs arg oppositely biased.
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having a predominant direction of splittability after solidification into a film,
bonding the layers with the said predominant directions transverse to each
other, solidifying the layers if they are not already solidified, and biaxially
orienting the resulting laminate by orienting it in substantially uniaxial steps.
Hereby the biaxial orientation is conducted at a temperature sufficiently low

to maintain the predominant direction of splittability of each film and the
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enbodi nment invol ves transverse stretchi ng between
grooved rollers. Inprovenents on this stretching
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Conceivably one could laminate a longitudinally oriented film with one which
has been transversely stretched in a tenterframe, but experience has shown
that the strength properties produced by known tenter frame technique are
unsuited for most applications of cross-laminates. As it already has been
mentioned, a solution of this problem is one of the objectives of the present
invention.

Heat-sealing of crosslaminates with a simple “peel-type” seal as
normally used for pillow bags or side-gusseted bags also presents a
problem. Solutions to this problem are suggested in US-A-5,205,650, EP-A-
1,007,331 and WO-A-0196102.
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carried out the conversion of the filmto heat-seal ed
products (e.g. bags) and thus can be a serious

marketing limtation for the manufacturer of the film

In the last 5 nmentioned invention the solution
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description of known crosslamination technology.
A first aspect of the present invention is based on the concept that the

fibrillar grain structure mentioned above is given a strong orientation at a
temperature at which the fibrils are solid while the surrounding polymer
material (which in solid state also normally is at least partly crystalline) is
molten. In particular the method involves orientation over a frictional surface
while the part-molten film is hauled off from the extrusion device, although it
also is possible first to solidify, later partly re-melt the film and then perform

the stretching. After this hot stretching and after solidification of the entire
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much | ower, tenperature. Such subsequent cold
stretching will normally rupture the fibrils or fibril
network at m croscopic intervils al ong the length of
the fibrils, while the filmmteri al
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slightly above the crystallisation range of the flow of polymers. An
embodiment of that invention is characterised in that the polymer flow
contains a blend of at least two compatible or compatibilised polymers, and
the main proportion of the orientation takes place while one is predominantly
in crystalline state and the other is predominantly in molten state. The
friction which controls the orientation, can be adjusted by air lubrication with
air pressed through holes in the frictional device or through microporous
metal, or alternatively by sucking the flow against the frictional device. The

surface which the flow contacts may also have a grooved pattern, the
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device there may be a generally annular, cylindrica
or coni cal shock-cooling part, preferably al so
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practical purposes eit y use of an alloying
now be more precisely defined. It comprises the following steps and
selections which are known in themselves.

The oriented film is formed of an alloy of at least two polymers P1 and

P2 and is manufactured by blending the polymers and, extruding and
stretching the blend. Both polymers are at least partly crystalline at
temperatures under about 100°C, whereby P1 has a mechanically
determined melting point which is at least 20°C higher than the mechanically
determined melting point of P2. These polymers are incompatible to such an
extent that they exist as separate phases in the alloy in the final film, but are

compatibilised sufficiently for practical purposes either by use of an alloying
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el asticity (E) which is at |east 15% | ower than E of

P1. By adaptions of Theol ogi caB conditi ons,

percent ages of the conponents, and m xing and
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di sRAMiLNgG drél stradinicig Gﬂihdhtmmrthe@lnywmodﬂwd WhICh is a
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? Wﬁ&[@ﬂ) %ﬁz@{ (1;1‘5% é?&%p Eﬁ'a %1& iR dfirdWichh ér‘%@énéﬁaﬂ? has

'l ent a features wh

C hmﬁ =] tﬁl%khé@s BLEs thaathe eieanf oft ifesentwandinmensiures isasround
follows: after said drawdown (al so terned attenuation

or ohiswvestthem Gai. ohhe shielahing takestrlacs partlydly diavedewadpfter

mﬁ{(tglﬁse%la 'oi g'#eg%[ﬁ){/}/bﬂe%é)@% gﬂ&%ggg%ﬁé‘r?%tﬁ%ét%elrﬁalI)hmolten, and
or baRfyady 8MatbPs t@ﬁbﬂﬁtstrbﬁgvdﬂe?ﬁet&id ows the fl Imto
beconmgé at | east 25%elongated in the direction of

or i ent afTherealyres wivichy eharagtesise Joefivgiasesgt eihihe iRvention are

t i p
Fr PRESIAT) 5 S G av A e et aiop e atnuation,
" SBERAW)itME iYm ¢ h@f‘étret@ﬁéé while PE &Nt i dP3tetirRs PRAUbstantially
becone or| ented, it always will do so to sone extent.

20mafiteartotseteadivelyr orirnt Ribiwister lenisinaribe orientation tosan extent

D BT Aoy Bl toBderhe A€ forlh 25 G ARG RARE Hirkction of
or pbEBh&kibAbyY §0\W€Hr9%d b oedwherddyathid et srehiag i§ chffied out

can be elongated at Ieast 25%in any direction by
s| by diawinigthedim2ner & feicianalhawithigolding ég\dce (frictional device).

Vel oci 1 ySReRRaHaNk ok v RIS 65 drenta: pare g priented
M Rdifiayd WAPd5 BB1BR0AMA skibht.i s also referred to as

gation at break. In order for polyner P2 to
exer t i tdteetiee dgseriizast m&gjrqjcimpgﬂhe &itm ippegierdbjy further

coefficient of elasticity E for h|s terial
"o shetshegrunlpebanaeudhis ar sehdishd Sbiinds, fie Bsuttant
15%¥|'eﬂi’§%font15%r§oyf ?ﬁ'lltég sBRhif e ;ﬂ%ﬂ@&ﬂ ﬁ%fn &n b8 idifgated at
unoriented state o However , i n many
C asemst 26%rr enypdeéetiabby staw drmmeg a?209ﬁ)1 hSkovsdiawing” refers to
lower E seep in relatiqQn to
stretching of narrow, e.g. 15mm W|de specimens at a velocity correspondlng
to about 50% elongation per minute. This characteristic is also referred to
as the elongation at break.

In order for polymer P2 to exert its energy absorbing properties
properly the coefficient of elasticity E for this polymer material in its
unoriented state must as mentioned be at least 15% lower than E for
polymer material P1 in the unoriented state of P1. However, it will in many

cases be more preferable to choose P2 with a still lower E seen in relation to
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the final filmwll not shown an

sufficient
vosenaigle magufrolidéia logation ResteRdi nensi ons. Suitabl e

be nentioned that part of the blending my take place
al ready during manufacture of ghe polynerisates 5
before the polymers Pl and P2 have been isol ated, or
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cot@mdmev fo dev@phymt@ﬁ@elwﬁlqlngwonrr@paat IemmgzsAmmemi@ned

RN oPimpRLB SRS o R bl nd, (LSt VARG e or more

cr Qééi*lcﬁﬂ?c%ﬁ% By nhéklhé tt?&cr@fsgfs@rcﬁbhw dinfridrissree fibrin
on the'sid w || face another ply in the

| asuffiaiently sasalla slrmthattermdencarﬁ@rln@nalc\tqadnngds dependent on

faﬁ_ileligqe)nte or_control the bonding. Furthernore it is

us that the outernost plies of the
| am nat Suﬁéﬁfé éﬁdrﬁplé@ﬁpbb%e’i‘s sSrexdd o inpshiion ae:

| ayer formng surface of the entire | am nate,
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appear phat ngS;ﬂflér%‘&@&o &mbm@%tﬁﬂéﬁéld@ﬁﬁnamhenm

be nmade by |f| cation of th process which
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this pa 1dified

cool i ng g’ﬁ’c{%’g{églgl@ég Ol éy?arpﬁ,ig%é:‘iatcrﬁg??nwg\g s

A et T O e
the laminate, has a lamination layer selected to facilitate or control the
bonding. Furthermore it is most advantageous that the outermost plies of
the laminate each will comprise a coextruded modifying layer forming a
surface of the entire laminate, selected to facilitate and/or improve
heatsealing of the laminate and/or modify its frictional properties or printing
characteristics.

It would appear that an oriented film as described abové could be
made by a simple modification of the process which is described in US-A-
3,949,042 (Utz). According to this patent a crystalline polymer is solidified
by cooling while it passes through the exit part of an extrusion device, and is

oriented by the pull of the haul-off means as it leaves the exit orifice. Further
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“lubrication” with mnor |ayers of a |ower nelting
pol ynmer, which is coextruded on both sides of the

maj or pol yner before the coolilDng begi ns. The patent
al so suggests that the 5 extruded, oriented filmcan
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extrenmely rough surface and extrene thickness
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S 588{ fiH@E hfe'rc?é ' 'Ib%&lté RAkRE tiAbri€atidr &his makes a
st ruct ur e. s

sho be nmentioned that a
pategotarflaminatb dlotv ihgxBsikds sewettbe sofidifivdtregionsnvilldwickle and
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P rDeraRy; disturon g€ Iarangled Sradi e e kesart rogheE Bl bxnibit
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mefielw of cryssaltisalblbedyrher, |S\du|blsbtutdxda by at flew of a fibrillar dispersion,
haul ed-of f fromthe extr usl

oy this sgos effpa willissil 1 4 elstarbence of e BRHTTAherAeter glthe

dugmga gf rong contraction forces which are set up when
the Sod filmis drawn, and which acts to hold the
tube fi ﬁrﬁhmutcbarbbeammedn@hed Fian al patent fremcabalit HE75 |ssued to

menti oned that nmandrel s jnside the extruyded t
bethe uigh Van kear panisation o Qnso Tots syRsidignes L(&? invéntor has

ey 3Re e SO tls soRISRRALREIIP STty R Tenkeén

concerns longitudinal orientation of the extruded tube in solid state over a
mandrel inside the tube, while the latter is hauled-off from the extrusion die.
However in practice it is very difficult to carry out this method due to strong
contraction forces which are set up when the solid film is drawn, and which
acts to hold the tube firmly to the mandrel.

Finally it should be mentioned that mandrels inside the extruded tube
have been widely used for calibration of the tube. As examples reference is
made to GB-A2112703 and to EP-A-028536B.
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mai ntain a reasonable high tension in the flow of
mut ual Iy di spersed polyner-in1qolyner bl end duri ng
t he passage through the extrusion die, or to increase
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surflace of t 0
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and
| anst gdvantaeeudly there igssed st Ieant twasue tﬂé@s Wh'&h are slanted
Keie eodﬂtfetcﬁb Flé;cst’%ﬁg n‘?freltanSn %’iﬂéjﬁl'afﬂ? éi'l cul 6f|thQ?low entering the

second aspect” of e present
|ngﬁat|on. It is considered to be 30 |nvent|ve in
itsel f, independent of the use in COF'q ction

subsequBFrferahly e rridiAngle ene the yarldNiGkoess an .rc’let@nggs
| N LA B BRDER! sucHtht P4 RIRSiRAINASeRA0 PR 4R

perpendicular to the major surface of the blend flow as this enters the grid,
there are at least four such walls.

The formation of a fibrillar, oriented morphology in a polymer alloy,
with the fibrils flat and thin as here described, and in this connection the use
of the described grid chamber at the end of the extrusion die will be referred
to as the second aspect of the present invention. It is considered to be
inventive in itself, independent of the use in connection with a subsequent

stretching of the crystallised fibrils as in the first aspect. This morphology
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speci al features of the first .gspect. Furthernore it
can be used to manufacture croésslam nates, slit film
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se|rp@ifforsnt seguentes obsteps. Mionk.sequente th filen hafter thad
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l N ofikAtatioprdPP 1, 5.5 Bolrstietching. arfdl Plenhslidificationadf P2. The
anot her exanpl e, suited for tubular fil mb S shovvn
f

fi drict®nel devige nﬁef@raw@@mmwﬁ(%@zq&mo SaWih ¢ wéed edges

navRarA e UBTF R foaed FEHE AR ERG AP aBlEPITH of the edge,

Cararn'decﬂe%é*r or Bald 8% matarky atté‘l’@rhpéretméwm@ pfpasvems the film
a hol d-back device, e.g. simlar to one of those

e itcino sticking tv the adge Ag edges\,eafhetlﬁrégtbcﬂfltwgl ghgomtﬁet with the
ig%sde%uoe}netdg%%% alagptemo pr% eRt9 ﬁ%%\%op %oﬁgﬁy%/ %49>§gmple of
such frictional device, suited for film extruded in fiat form, is shown in fig. 5
herein, and another example, suited for tubular film, is shown in fig. 6 of the
mentioned WO03/033241.
At least the process steps from and including extrusion to and
including the solidification of P2 are preferably carried out in-line, whereby
the line also comprises a hold-back device, e.g. similar to one of those

mentioned above, acting between the cooling and the subsequent heating,
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fromextrusion, preferably additionally including the
bl endi ng step, to the drawi ngishich takes place while
both P1 5 and P2 are solidified, hereafter called the

cahd Efe%glyi the f%cés@ $lefs fNidMIng isBlidisibaten bhPRfge also
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all s egs are cartied out in-line. A cutting of 10 the

f idna P2 afesolidifiedxiakbfiencalet the ecapsiretahinghpecels drawing, is
end product, is als r bl. ' £ ,

" hearaindns sewsberbfo B Theareyierptef ththin 1B orenipe
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basrersabEosdriiad cabih isrhseigte stictesatomgSinsilglye beasstanyination
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f rigun ‘apsldidraiigdl’ g trexfiowshart figock &Y meg@emprisedodgitudinal as

including the final solidification qof P2. so in this
cawell eRdransnerss sterichipgdand May SRITRKES SBVWIE! Bi§PEnd

subsequgnt ' ' \ I

s e 5 50 5L S A8 e Sl

t heolHLbdBK ISetdean @ediing antidubstqltavihedirngris adplesablplestablished
arc of the rounded edge, while the bar or bars [e
nabymaarbH@rdaraangem@rnﬁa@%@ﬁmakﬁo\mw; FUpP¥fRR cooting ﬁlsnhs

fram sti cki t he .. edge or edges. This device can

al @Usia{eégﬂgﬁ?gg?‘&@alflgig'that shown in fig. 6 of

W03/ 03BR_4bver RissmaradsedMHdilreinaly etsebé dofmed afd dfeated in
W03/ 033241, that there will be 30 a frictional

detuibctanformatlisasifromand iecledingrextiasinnmand aklestio and

KRR MR i Sheh 1 52 SR 5254 e kol oo

PGELEPRERMHPASShg drftl subsequent heating can be established by one or
more circular bars (rings) with rounded edges over which the film is dragged
while following an adjustable arc of the rounded edge, while the bar or bars
are maintained at a temperature which prevents the film from sticking to the
edge or edges. This device can also be constructed like that shown in fig. 6
of W003/033241.

This means with reference to fig. 3 of W003/033241, that there will be

a frictional device not only at the end of the shown line (see reference

numeral 118) but also between the shock cooling part (116) and the
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The heating is preferably carried out with the filmin
air-lubricated 5 engagenent \ivith two heating bodi es,
one on each side of the film 4he spaci ng bet ween
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regar ation after full solidification
of trénel hin contamb avithsthe e2igetdreedgsisds adaptashionegrevant P2adtolly
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{ henGRIRT PP Iae B e RoERG RGSY of B i i ey Also
t ORI @lﬂFéﬁd&&Pr&Br B bR AliubReafdll dridddentent with
and, I'n connection wth suc rupture, extra
or jventertperature detioliirgntbdie®ond drheactasidel ajdiae fibms The
Her eby the WD 2004/ 094129 PCT/ EP2004/ 094687 15 .

spacing between said heating bodies should preferably be adjustable.

As regards the orientation after full solidification of both components,
the cold stretching, at least a first step is preferably carried out in the same
longitudinal direction as the previous hot stretching of the film. By a suitable
selection of the conditions for the different stretching processes, and
optionally by addition of finely dispersed fracture-promoting material to the
extruded blend, the longitudinal cold stretching is preferably adapted to
produce locations of rupture of the P1 fibrils and, in connection with such

rupture, extra orientation of P2 in and around the said locations. Hereby the
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film and tape or crosslamnates made fromthe film

I mproved creep properties and yield point wthout
sacrificing 5 the energy absodfiti on properties, a

matter which shall be further disclosed belowin the
execationsiwill taveet yenerally tiheapextenaibnat st alaglaltettlneslirection of
graphs.  The experi nent al facts are expl ai ned by the
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order t mse t nat 1 ohn o creep

I §drf g fien dnthrovéll oesep sropeiesadrebyiptd pompmmlpeut sawificing
it was found that the | ongi tudinal cold stretch

prtbe @éngrgyaksatian @éoea@rmese@ mstiter aenigh shal b@d@‘lB@r %‘@C'&S@d

h%ﬁowgéﬁg@é&%ﬁb in_¢o ﬁ%ﬁ“ﬁw@y Yﬁﬁ?ﬂaﬂ\?@ Hgﬁnlstr?%s graphs.

| orge ékﬁ@rﬂﬁént@@’f&t@éf@b%ﬂam@d by fesowtelinpetiect which the
stretching can 15 be carried out, preferably under

al drigmied @bars of R myert @rmetbagielvgmm%mémenwm 820,

T P
t r@bﬂ’éﬁé@yﬁﬂs@?&mmﬁrob@m@ ithias Rruncetpiattid Pheitubinal cold

means of a tenterframe. However, transverseocol d
ststeatchinggprefesgblyshooithbe garied avt atearogng SA°C 15 At a lower

rerparre. . oG B gyER Gt o gl PllapehToF il may

| ofagbyyudi nal direction. Al so i n this case, the
contraction can be achieved by form ng transverse
pl eat s After the Ibhgituginabeold stretrhing dransyvesse seldateiehigg can

RTER O T -
k”&YWtrafd o) %&gﬁ?ﬁédﬁa%éntréétldhﬁé piéfer 819 adpRssIdEforming

to rranu acture ransversely oriented filmwhich is
suirbrsiense pldaty @ thenfilor peer tarthaatmvewestmtch@g whighamay be

| th b t t h
posuebiiadbuetnie s e T AT DoMEhHnfEVgtse 68 stretching
Yl &g / 1%?1@” é'c%trﬁé‘& %u@ﬂ/ﬁhgﬁl??eﬁééfn@mﬁ@ﬁ@dlﬁél &d1d stretching,

prop I es. IS I'sS now sol ve yuseo t he resent
i npmﬁenamly w}ﬁhertraaé filne is3allawed teashrinicinuhe longitudinal direction.

R ATh LSS, Fa e Ao L e B A pverse
ngﬁ F%%@O’HE\%HBW t?%ﬁe tan¥RrRRA4/RE&Ag 9and this can be carried
out by means of a tenter frame.

With known tenter frame technology and using known film
compositions, it has not been possible to manufacture a transversely
oriented film which is suited as a layer in crosslaminates, useful for normal
applications, the reason being that it has not been possible to achieve a
suitable combination of yield/creep resistance and good energy absorption
properties. This is now solved by use of the present invention. Therefore
the manufacture of crosslaminates can be rationalized - as compared to the

existing manufacture which as mentioned in the introduction makes use of



spiral cutting of longitudinally oriented tubular film
- in such way that one film is produced with

wo eovgioea1ed nal and another with transverse ori ePCHEPING/004687
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whereafter the two are Iam nated, all taking place as
one in-line production proceslg. Further information
about the carrying out of the transverse 5 orientation

| FepeY PUtRG G LhSTRSAll Sette lbiERRF: e dH wy thék one film
fﬁgﬁﬁe}é@éeo‘\pﬁﬁ Idrib‘ﬁudmeﬂ %H(%‘fﬁitﬁéﬂﬂiﬂﬁ’@aﬁ@%rs@bﬂéﬁéﬁon

s or fibril” netwo e occluded or dispersed
phalsekafter theumdesrebpmtihatedpak takird platg apOPenn-lime pfodidction
matrix). _In this connection the follow,ng,guidelines
cahoBesYy; FURheripTormETORRIOU S EamYER G ik bRTpiEisS
t hi.gher . t N : st e A nme the
ogc;rcél' ué%ﬁa@%@%&%gﬁﬁgp h@%“"@ﬂ?‘h"&? ﬁg\réﬂe#éﬁgté}g}ghged) .

The hi dhahe finst auplett of $reowiesgniihveitiors it és essenteal dhbtttbe
P2 - under_ the given conditions of ne enuat i

i, elt at -
t Heighegmettinareolyngh i forms fioRls Orﬁibrllb’@éw&&be%eccluagd or
caRUIRLRIESE) SBOBAEY BT SRS Ameheatd e
melntthig Serifectivn e followving guidedines cah tsogivenf i cat i on,
and the inventor has established so evi&snce

ij ndi cat Thelaweitthg|conceabation ohRY. igher theppropgbitity that it will
| g ek ; ! o
i B8R Al b&0Ba8 Bhaed Lyben bl relrot thafed. |

crystal Thg M%H@ﬁ tioé nilt viBesdisr ot v is decovapgled to P2 - under the
proportion of Pl in the 20 mxture is |ess than 7%0,(
mogepcenditigpsyofimelt aienugting sthedighes thegropakilihythat P1

in_the r e r r ' O
 Dob5nb EoRud Bop ¥5hoR L RS B B ERIRRAO s
t oheRingirbtédenhdtP1 Ond8rgoee driipicrsaseyinunelt olscosityaheareioyits

hi gh ndl ecul ar wei ghts for the polynmer of P1 to give

i t paing of selidificatiogh angitbe invaniei hgs estaplishedapmergvigence

t nieeingrthet S8R el ey EEhEER B2 MEPY ibethiorPhidé P1-in-
CoppAi§sErsionh anissAlko tikély that Susrremaeesion day takeyilade during

cooling (as further described in connection with the
shtfekenystallizatjonrad RieviPtaferaihe ther weighé prapagtion OhE1 in the

nel t-attenuated s ctur f ' oS!

Tl 43K i L8 PRPARY 1 Fongd 85 58 nstance

shapieaafgbher Bfey, enesdt Cfirev@éb@tm g Fdnge30 feBobhe sake

of good order it should be nentioned that, if the

i nvent i bloweyensedten t ipfeaikle itisadyisabiginabiain thaP1-in-P2

L?;Qp%ﬁ%@%ﬂg%@%%ﬁreﬁ%&e’lf g\ig\piom%Pe%ﬁ/Iaorgve'ell%Rts for the polymer of P1 to
give it a suitably high melt viscosity (e.g. a melt flow index of at least 0.1
preferably about 0.5), or by the use of relatively low concentrations of this
component, then solidify both components by a quick cooling (as further
described in connection with the shock-cooling and devices therefor) so that
the melt-attenuated structure becomes fixed, since a slow cooling seems to
produce fibrils of more irregular shape and therefore of lower strength.

For the sake of good order it should be mentioned that, if the

invention is used to produce a crosslaminate, the lamination may be carried



out prior to the cold stretching, and if the extruded
and hot stretched filmis tubular, spiral cutting may

wheowsed2as it normally is done (see the PCT/EP2004/004687
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i ntroduction). The second aspect of the nethod
according to the present invewi on 5 shall now be
descri bed nore exactly. It concerns a nethod of

raubpiar  Bitald SRR, e P PRI ShdfigY Sftiched film s
gﬂ,llcﬁﬁelg{, s beeitehg Ray & dsealasTenommdlpr isalongseetthe ough

orm a fil'mor sheet of an alloy, In which
t ndrddumtioppssage t hrough the die conprises an exit

char ai ssegndarernct L elpefPlantr bR ing Rrgsent invention
Olhb| How BE 'd@sbrg)ébf ﬁﬁbwégaétlﬁrit@oﬁbé?ﬁ@% meSPi Sktneding and

one or nore grids through which the bl end passes. The
gmitieénoating thermdpasticapdymer owtefialawbichecaaprsasean irdimate

reduce the average .sj of . the disper.segd-, . Pl
obIds of RO AT BIRUE! Fheanst poVEE GHEaar 2. Ioapls g to form
a L1 i h ¢ i \ iBan
O S S
c @uBiprises an gaporiickinaving groetit gap anddbermetiod is ohesacterised

and the die exit wherein the gap throu whi ¢ he

bliR Hetrursireas fropdgg &t %rif'qeetg§Fe k?a?@"@%;? 3 Q”Br?jé‘aag’&r

of el I 1 oL id
o R o R M e P o o
t heids tiale aperanesaf atdize seleetad tmredROe foe aveeagausies ohthe

SuispRisH T BE gt P2bi BIEhge THe SHROTaR [gpted at
orticiton e RIS ES e o R AUPERER thoSaff 6% G, and

capBajridtharvieet fuethet eothprites begamietuctigr poatiah bélveen the
surface | ayer. Independent |

t rss:(;p%gélﬁltthe e Xt M\,erﬁiﬁitag §%f96h?PeU9%%‘{V§%BE§€%Z%PPO {S%WS is
i ' <al | oyed,
o EoHPEY AN Ba P ReSAP ST oo Bt MO0, ¢ he

f ol | owi Tige bestetreaFeattiss enthiddie kasaireadytpeen blearlyadescribed

such an extent that they exist as se&ar ate phases in
t hia cannegtion with thedirst:asresb phia IBVENURXY sufficiently

" SFb G ORI eS8 lrgan) hainiea o
at § et 1298r afRGsPaN ohe dide ofither blentdidwst Bhis isbegDdne before
exhibit a"coefficient of elasticit E) which is at
| etiet flovg soaadaire grider grigs, since the @é&#@cﬁﬁge%@’ WO
2086%88#& lge ?r%rf)%ﬁ%oo%{\g %aqmaye]rsand the surface layer.
Independently of the first aspect of the present invention, this second
aspect can be used to improve strength properties of alloyed, oriented film.
This method is characterised by the following features: P1' and P2'
are incompatible to such an extent that they exist as separate phases in the
final film, but are compatibilised sufficiently for practical purposes either by
use of an alloying agent or mechanically by sufficient mixing and
attenuation, and P2' in its unoriented state at 20°C exhibit a coefficient of
elasticity (E) which is at least 15% lower than E of P1". Preferably but not



necessarily the nmechanically determned nelting point
of P1' is at |east about 20C higher than that of P2'.

w®dgooadaqiee ons of rheol ogi cal conditions, perCRCI/BEE®84/004687
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of the conponents, and conditions for mxing and
attenuation, the alloy is fot%ed substantially as a
di spersion of m croscopically fine fibrils 5 or fibril

nﬁewfaéerm‘f tlfellmeehanmahydddtdmmlrm meliing poipt @EBH] isighleast
LS S B s
%ﬁ{%ﬁt%éeé fﬂf’\ﬁ'{e &?ﬂﬁor;l%’ﬂ%‘ artCorditibhs FBNrﬁmﬁfgeér% éﬁéMuahon

ower pmand w dth at | east
t it allby fs foninekireebstarfiatly Iaeratdlspetsm of mlwmseoplcally fine fibrils

by by ibndovRrSIE R A ToRRde B 6 2 ARG GRS Sxiehls aneinly
W'ulglrogg Cddlac@gha%%l og?éﬂer%m Héé%ﬁhﬁ:ﬁ%eﬁ’a&ﬁjﬁ@ or lower than 5 ym,

croscopi ca fibril
ONReRPLNITRIroaGE br taver thaﬂﬂqﬂ:’nean@ atily mrmreaxefmably@roumd or

will always be inpossible to |ve the fibril

sdewent@n @il rtﬁﬁﬁr@n&ld%ﬂklﬁaa?% IEARSyS til' }W{ hermore the
f

re@ul'ﬁrsfr?f%%é%gﬁftét%é#?fh%%tgeggnceilreljtfirggtqscr)ns| n the

Matri X s a\tahdomdiendingdecttiquie (2gtreablendeg a:lwagsdvnl bg
the crystallisation of the very fine fibrils has

nemtled eut itf prastice) orfofmenicEIscORIaY &F sUhEisTosGoRIgAlY fine

{
| s HR R P AP e by R SR R Gl pafave oo
hgg §fb1jé Wb@bﬁhé@%l@crosé@@cﬁ@ﬁlQn‘lmleasiohe verEcloade even
aspect of the present invention in itself Lg';ﬁnts an

20a|adgalnmagedthesuilce ige fibrilsristsry eagh pther's i sept if

fi t|lhgr q%%%pﬁ{rg lglé) In ﬁ}e rtnﬁ@xslg é’%ﬁ]él [ng}g SZQ[@Q@ [rf}e?ﬂlérjﬂie% caused

n%?g‘fé &?sta@hsﬁti%ﬁ S¥ithé Rery e fbekineg ahegative influence on the
o) frcation may be transverse to the direction

t hetrénidthidf she ré!rLéﬂa@t filon. prmever limviesy flathipris rtfe%euef?%ﬂs are to

contract t he ct | on

© hram exartaviget A SRl LU A1 HAT peh iy cooled
beaﬁ&iﬁ&%f&@?ﬁe @écoﬁd B Tﬁé@tcbf fige brakerit iveitieonde itself presents an
pl eating of t is step of stretching

t r advareage relating eto me e’nsemgih fothe peodyasd file, @é\ﬁl fitare BE

preceded by, stret.c the direction of the fibril
mPﬂO@Slﬁﬁ@ngkﬁ%f@PdQE@ I'.h'?gll ‘As regards the choice of

pol ymer &, fifi 58108 1id §8EHd adcRef tridinveation, a §t@:ptdfﬁhe

second aspect of the invention, P1'" can e.g.
of swetfzhy‘lgeaﬁaer sulidjfitmtionimay beitrepsyerss tal themerectlon of the fibrils.

p r p%i}t&ﬂ@@yg Ien Hlowed o don ltr%rc]: iR APE R e fibrils

during this stretching. The possibilities for contraction can be established by
a preceding fine transverse pleating of the film. This step of stretching
transverse to the direction of the fibrils can also be preceded by stretching in
the direction of the fibril while the latter are solid.

As regards the choice of polymers for this strength promoting use of
the second aspect of the invention, P1' can e.g. consist of propylene

polymers including crystalline copolymers of propylene or propylene



honmopol ynmer, or pol yam de, or polyethyl ene
terephthalate, and P2' can e.g. mainly consist of a

w@e@pyhare copol ymer, or ethyl ene pol ymer i nclRdi/RB2004/004687
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copol ymers of ethylene, preferably w th other

al pha-ol efins, P2' preferably9 conprising |inear |ow
density polyethylene. 5 In another enbodi nent of the
Sﬁé}ﬁa 19RIRECr (53 ér'ﬁﬁ:lé BY ol lembkarephtradatecend P2' can e.g.
nmen |Fg?12d abov&;y 'S ?6oys,égnﬁvto exhi bi tRo%é[?]lr bl

braginilye consistopfea prawlerﬁh cepalymer.Orieinylgee gt inerycing

e Ree BBl B i Tonedieme, P preereby
S&Bﬂg ﬁglﬁﬁﬁéé?ﬁ)w Behbify E)bl?a{hfyieddn but are

I sed sufficient 10 practical pur)| ose%
eit her Irbanoﬂaer embanhraemta;ﬁthg segend aspeskHBaiiRwNtipnpyvhich

f uf@% 'p%’@ﬁ grtgﬁnmpg}lggi?ngg/d@g Pt g Lf’foés:?p;lg e§<¥1 btﬁ@@%#éﬂfé pSfrier
Cﬁ%%?ﬁég SThi%ﬂ%eclggafsth%Pa%rEeferﬁedIquh@rfdu@mgrfeaturesx

I's forne ubstantially as a di spersion of
m cros s»apamplzy afg ineohipatiblesto auchfamexienh E1atdhey exisbas

Z;éé&;@g Sﬁagﬁ%ﬁ}%@eﬁm ,flgg l?lgtaré: grp@ngogeht)ﬂ%%%c&ﬁﬁé%nﬂ; for
! BRSPS ARUEier bOURE of PRI agesl GrabtNaricall Ky

a width east 5tines its
t BUFIERSA $nixing arsd stéhudtiomanBy helaptﬁdwaﬂ(@i riegirgical conditions,

| .
e e EnCE Bt PEELER, (RLL o8 Ao,
f‘&r?%”%||§3&;ff%ﬂ§§8’b,§o Bt tiall ¢ =8l le‘bb%ﬁ'of MictokEasieally Hige fibrils

Wever, ” suc | akeshaped particles
Wigr KibRPRERIrK oh@Me sarroegded b Fhfwhareby eashiisil generally

strength of theﬂlmunlessHscncen t|on
t lextariclsrin aster @ein isesling ang ORASTAY Negr3 frick p%pﬂpg or lower

opErariT LR AT B ISRT AL arid e é“t“%"’é‘ﬁ&v'ﬁﬂ ® times

t he thrikRekayer of the film Wen two 25 heat seal
| ayers al so are required

t he dj
const r dtisedell kpownghaitdiakershap e qu ;(pegit,lméfetg ggq. rrrnaiﬁaﬁggvé:ieﬁ exerts a

rri.e ers [
fEShﬂﬁ?%{t “|°§ 'gt?g{?%dg‘%ep %uttrazlg ﬁgl{e\égle Un eréjl?g%n of
t héhbs%éﬂdé” &r ﬁ%ﬁﬂmﬂ Kduid e diffuseriMeon a labyrmﬂ'u\d-lowewﬁ guch
barrier formn yners, P1' a, etc,. can

aI flakestiaped paf&:éewllh ngm@llyel',aa\@a r@g@%%{nflé,wcgsog the strength
Q/ftetﬂg ﬂ? erﬂés'as\(l ﬁﬁ%ﬂaér{@?\raﬁ?d fl’{e{g@fﬁﬁ? gglecﬁ?gé\ﬁ; g\#]ormany
%ét Fgg?h%ﬁ»g& Hé%’@ﬁ@r@fa”rb athiovies! bwcﬁcﬁeﬂnusrﬁn \ihauding optionally

PCT/ EP2004/ 004687 20
coextrusion of tie layers, together with the main layer of the film. When two

heatseal layers also are required, the die must normally be constructed for
no less than 6 layers, or in case 2 barrier layers are needed, for 9 layers.
Such dies are commercially available but expensive. Under use of the
second aspect of the invention, one, two or more barrier forming polymers,
P1'a, P1'b etc, can be alloyed with the main polymer P2' without any use of
the expensive tie-polymers. If special surface layers for heatsealing are not

required this mean that a simple 1-component die is sufficient when



additionally supplied with the described grid chanber.
If surface layers for heatsealing are required, a 3

wo 200@0942ext rusi on die i s needed, but in any PREEEP100£004687
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saving in investnment is very inmportant. O course the
barrier effect is not quite 20 high as achieved with
t he expensi ve dies, but good enough for 5 many

gﬁ&&ﬁ%ﬁém{ &m@mltmhaﬂébmﬁm grihanaimeer.pH s;uniace layers for
ol'ypropy

ene or polyethylene terephthal ate
pheaeeanng % R aTk Bcb [ EYRRCER R A 1 S ERASEY by in any
ol | ene y
beetSindeine 'L ARe et vaH Ipgtiorty G cour B A firRir fect
owﬁ%un@%@«@@ uhiewery Witk fifié eieatdive timspbbagooedenough for
agai nst oxygen oil and nost 10 arona substances.

Frmeaiyl purpases| Exap!aseeh apmisablenariief ﬁeb’nﬁréor ding to

t he second ect of oqél&ant age

be use% %ﬁgnelqr% \Mel%ﬁylgﬂé?ﬁrtepﬂfh ?fél ar expanded
S"(;Fé’é%ﬁé{hﬁraté‘ss H\ﬁ'ﬁd;r@Hain[&%re G E I myemyta@ ageinst destruction
crosslam nates. This uSe is characterised t he

f dolyl alvinglprf @ at 66 @en dcttelsarma@nP2ls@fm ﬁ@@ﬁﬁ%& %@'@SR yaen,

oo o o Y B B BRI OB

f%fro Br Qffst&flespur poses either by use of an alloying
agent or nechanically by sufficient mxin

at t enudtinally, aByaledalytrhentonsd thmetkmdcmwégwa.tp.tbwecond

pme%ré%%gt Sﬁ Séaﬁ{ghﬂ:z} %%hc ngld& Eﬁgq @Qﬁgéﬁgg hidi@Mind With a fine
it bddntesiidinen espbaBIpiorBoTversion e edeof | ne

net wor k surrounded by P2’
mmoeﬁanmhsf This Usesis eraiactesisat pyithe dekowingdeaiuses:

Snmd 8?2$£,amy D rsanpastiia da suchan San Rt es
?e?n 2 o H?s%s ih $hd hhékﬂ?@%ut BheE6m Féhl@ﬂiﬂé@’ s@ffickently for

agent prior to or during the extrusion,
Wpr@btn@@mlrpmse§e|thmlw use oPan aﬂqylnngr mqq:@lan;qally by
P1', whereby R%n i on hs established after the
ex?etiffj@.'ﬁﬂhn@ﬂ%a ©8UBHRNexpansi on agent is general ly

not sol ag Sahpoﬁ:slof rHe¥fo Ib@rddrﬁltlﬁt péﬁcebﬁégé@@ﬁthbo

t he expahsi'on agent, the y they sfrongy ronote an
30ccﬂﬁgo:¢dzmet aradh dorhdmeneiquansmrumand mttenuation the aligyis formed
made

st $wﬁgam‘7’$jif%§1§ %@%‘;ﬁ@ﬁ c{fgrlugzﬁﬁggﬁ&aﬂ? 'ﬂtgle @?ljle ﬁr ngll network of

eXBANS I PILNEBARPBLOYhkr oy CALFFiBAPSBAGS Frainig In one direction
and generally has a thickness around or lower than 5 um, preferably around
or lower than 1 um and width at least 5 times its thickness. There is added
an expansion agent prior to or during the extrusion, which agent is soluble in
P2' but generally not in P1', whereby expansion is established after the
extrusion step.

Since the expansion agent is generally not soluble in P1', the fibrils

act as barriers to the expansion agent, thereby they strongly promote an
efficient and fine expansion. The film (or tapes made by slitting of the film)

may additionally be strongly oriented prior to, during or after the expansion



and they may be converted to split fibre network e.g.
by rubbing action as known in the art of nmeking split

wo pdvnestitd i brillated film. As it-already appeBCHEPI004004687
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t he foregoing, the new nethods described above can be
used to manufacture the fol | @i ng novel products A E
and C. 5 All three are especially conceived for use

| dhef aybBaoRyertéd a0 dpft fidrematwprce gl by relinggssion as

tw ne dvvoventae duct d
fkavrein thesgreef maks%gc%igél%g%% f\‘bém %@Eﬁgf oﬁ {2 split

Ijle 22 Ci A tzﬁlq bqragjp/f f g{%&é }‘Mg"fg@ in ythg rrfseﬂ\g rlﬁeg*;]d)d%/\@@&nbed

a%%%\ée?éar? 88G¢JsBad nadfeciupe WMQWIWanltmedﬂﬁﬁsﬂ B and C.

th
e o chscir o P W o
pr odug @Ig)é ??«éﬁé ;}?v?\egénr%i qu%ﬁ%%ﬂ%@?ﬁ@@&% atd Fﬂtﬁ}ct@ IS further

s an' ext uded

L _
“%9*%%%%@“%%%’?@“%?&‘?ﬁ%??wg?y!T*Z}eﬁm imerssce

about XK9O@ folladirgr descriptionde aﬂ%lsemﬁ@ie§%ﬁpy£ﬂer§j§ Lﬁ{‘d P2,

that they exist as separat f A NE
al-8. %%ﬁ‘ﬁﬁ?”%qs?g‘é\@ FHUGY ﬁﬂm@ﬁ?owsgra %E??tc(gltﬂgdr ponggg
eiThBeddYiph hBlued8r rélbleRXdialigas bieras ofeRHamiccRP' ancy
surticrent ymxn inits unoriented state at

Z@QJCHLMS lpmmcmdctbefeﬁram @Ntthefseépﬁ‘éﬁﬁﬁﬁ‘ﬁty (E) whichis
| east 15%

For nea Fragaeu, Kapwp TatuSaats a7 ol "5 Y 1S
mcr 0SGPR dé}@éitéﬁcféc{‘mn"f ﬂn!agbkﬁ)rﬁranfam,y. df anesamtwogiolRaers P1

surrounde r phol ogy, each fibril

e@ﬁm \gmchlbotm areatledist palttiymﬂY%iﬁHIr@gfgﬂ(e&|th)9uﬁ 100°C, and are
Wmmggwtp%%?;ﬁ%%a%@%ﬁh@f thay, ex/st g p%%%ée'%%%e film,
%%L%ﬁ b@a‘f‘igllﬂtsﬁatsﬁfﬁ%ﬁggfg bg%étlgigl gtgrrgglgre]: Oclelthgr by use of an

rPr;alfdyh‘fg é?er&rcﬁ rﬂdfadtar:mmilyg@nsmfat:ley\tlpmlaun'm P2uint qt]s yﬂgrlented
in sur
P carESsion i SR TIE e o v
E‘éfﬁ I%ﬁmePﬁ hiG& |*Io;p% fbﬂ'ﬁe@%b@@ﬁaﬁﬂaﬂy h8=edibpdisien of
rupture e P1 fibrils 30 i ch
I OpRIrbSEsitEeire fierilsoalfibyil hetvesk o Rrl eswsTasmaggey B2 yn this

to the direction of o
PaTOERIEoay, esbdipril @Zterr{d%%éaﬁtnlly in one dlrgad'c{no c}égnerany has
width and thickness which as an average between these two dimensions is

around or lower than Sum.
Characterising features are the following alternatives, which also can

be combined:
a) the P1 fibrils are flat and generally parallel with the main
surfaces of the film with thicknesses generally around or lower than 1 ym

and a width at least 5 times the thickness,
b) the oriented film exhibits locations of rupture of the P1 fibrils,

which locations have a generally linear extension angularly to the direction

of orientation.



As inportant exanples P1 may consist of polypropylene
including crystalline copolyners of propylene, or of

w@eiogamiee, or pol yet hyl ene terephthal ate, anPCPRPI08Y004687
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mai nly consist of a propyl ene copol ymer, or
pol yet hyl ene i ncl udi ng crysta@qine copol ynmers of

t hyl , f i .
pol yet %igr%?ta%%3?%@%%@@?@%%%227%&%%?“6 including
coext rude . :

RGYALRS SoBPVIRTE of BB, 3 o PaNamiaB ofbelsetry e

”?&Pe&:gthatlél%, bhil P wagImainhresrsistaf sFprogylene;opalymer, or

expa i known .10 .
stgRGPrEfaTap Yginear

ed product, exhibits the follo
f @altyﬁti’egdenﬁun@l@dla@ Céy@t@khaé&wplym%dg

a east. two I s P1 and P2, which both are at
I Weﬁaww')@?f‘%fﬁ% i ne under about 100C, and are

i nconpatidhk &hbaldhermally exa eflhot badxttuteyl sxfaoe lager on at least
separate phases in the final film

b
aromecsidpaf e bileyad leyer iccerhancg b@ﬂdiﬁa Reaparties BrPfRsJredify

either b se of .15 an all oyi ng agent or nechani call
b)Fh%Eff'?tl%\aiﬁfOQﬁr%%g and attenuation. The alloy is d

forned FSHCBB%FPF b kkyangeRpidiieexiniisitsothe following known
m croscopically fine fibrils or fibril network of P1

sfeatumested by P2, whereby each fibril extends mainly

in one, directjon. arac | Si

11 oot e PR TP B o8 iBgyers P
paér‘?ci(b?' whidrodtherasi lesst phasesrysedlindendéd abouttliD0°C, and are
t hi cknesses generally around or | ower than 1 pm and,

wi iitbmpatiblestassuch ari exsent that theycexisisas separale Phases inthe final
et ate CampepliSeE FBicntNgBE b4 mifolsss gither by use of
Colly EE{JWQB %ﬁﬁor RlecharicBfY b}ﬂéﬂﬁ‘ﬂidié‘ﬁﬂﬂi)@ﬁ andl @étenuation. The

i ncl udi yners of vinylidene chloride, or i
poalmnisdermat substehtiallylas ardispergianeolmiaressorierilv ingdrils or

el newelaHES SHBRHNAGE BY Suor 1 8o saP B TR gRE s mainly in
frbﬁégg%qioﬁroperti es. 30 Product Cis a cellular

expand I''m may be extrusion under use of an
expansi Ghaggetetisingtfeatongs arseas fdllowsol | owi ng novel

Featur e?ﬁe fif\/\é)ril%%%’qoe?ré]f?a? a?lgrée%%zrg )fl é)gpaﬁ%ig\?vith%ﬁe main surfaces
of the film with thicknesses generally around or lower than 1 ym and a width
at least 5 times the thickness, and further more P1 is chosen to exhibit
desirable barrier properties.

The barrier forming polymer P1 may e.g. consist of EVOH, or
polyvinylidene chloride including copolymers of vinylidene chloride, or
polyamide.

There should normally be a minor coextruded surface layer on at least
one side of the alloyed layer to enhance bonding properties and/or modify its
frictional properties.

Product C is a cellular expanded film may be extrusion under use of

an expansion agent. It comprises the following novel features:



The expanded filmis nmade froman alloy of at |east

two polyners P1 and P2, which both are at |east
w@aooog41ey yst al | i ne under about 100C, and are PCT/EP2004/004687

i nconpatible to such an extent that they exist as

separate phases in the final 28ilm but are

conpatibilised sufficiently for practical purposes

ei ther e éﬁr@arﬁtﬁecﬁfrlﬁ“ﬂrs&hh@é iffid@n alemrby@f amﬂzrsatwo ablymers P1
by sufficient mxing. The alloy is f

S lﬁﬂﬂ Rat whidhybetb ase @it igast padtty @nystﬁllmq)gra@g akoyty/ Op,"('ﬁeand are

fi.bril fib

kB AP BB e P e o
a”ﬁ‘ﬁn‘l %uft Lad cé‘ﬂnbﬁtr@rheécﬂ(Qé‘ﬁ@%t@%ﬁgﬁdﬂtaﬁp@‘ﬁ@dwerih@r/\@j‘/ use of
than'l pm and a wd least 5 tinmes

5 than aﬂeysnag apenrbemechanicaty byeaffficienimbingx phaifien is fermed
furt h

L S A S SR LI RO o neborr
r op§ &8irdunbBg byﬂi’i Rittbras ¢ @aeh Abrit @xﬂe‘ﬁasfmérﬁty rﬁ%@rré&tron

t he i nvention. gure 3a shows a nodification of
exand of flat witretticlinsiseas deaerallyi arhund -or 1ovarihapel pmaandra width
circul a

with two gridformed screens for th
pu?U@?égﬁﬁ'”l?Elé}‘ﬁgh‘Fh% ©$S-bri | ?alr di spersrson fi ﬁer and °
10 the fi brhé%\%rmgﬂ%‘éﬁ%w gaé %txplamed e piHeh deeRr RRIeteRrence

a section throu a-a In Figure 3b shows a
setat thendralvirgsgh b-b in fig. 7a and simlarly fig. 7c

shows a_sect th -c ip fig. 7a. th

a circufigur %é n grjegg@\%/ﬁ%lgp%g% @‘%ﬂﬁ?@?g\é‘:ﬂ r%{}gg%?the
[ h t [

¢ hirRHIGH aSETHIGE inG Fidarbct P MebMIGE T Lo Y,

1. Fi guFigureida shcmganrrfodrﬁadatm coﬁthelesxrtforf iactdextralsion die, which-
wi t hhol di ng device of f ]

d. h
15 whingy %ﬂ@wrwrcsﬂarawpmr?% Wi &Wgrrér@@rfie %m%egﬁa?ﬂriﬁe purpose
Sh@ihakf| Vf?cfrmafﬁf% grérbﬁ"ﬁher’ang e 'ﬁBﬁf% I__;‘,5'!‘%hbﬂﬁcedIy flat. Th
correspondi i or sheet ure 7a 1s

di esk@tﬁhlrem@se&waseﬁtm irpougth asa treing e?tf rame show ng
t he preferred way of transverse }F%;)I dstr

chi ng".. . .

i gur e FISUraEDEHaNG & REclon IPHOR Fb THOwiA ANchemigrikdio. 7o
SRR R AR ISR ety e
20 t hfigaressshovefdldedoof cirdidait gectivmst ow

Figure 4 shows very schematically the machineline corresponding to
the flow sheet fig. 1.

Figure 5 is a magnification of the frictionally withholding device of fig.
4. and is shown on a scale which roughly is half the natural scale.
25 Figure 6 shows, also very schematically, the machineline
corresponding to the flor sheet fig. 2.

Figure 7a is a diagram-like representation of a tenterframe showing
the preferred way of transverse “coldstretching’.

Figure 7b represent the unit in fig. 7a which performs the transverse

30 pleating.



ovens of fig. 7a. Figure 8 shows a schematic section
through the filmparallel with its mjor surface, and

wo epresard s the clainmed mcrostructure with | i PEREEP2004/004687
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regions 5 of broken P1 fibrils, where P2 has acquired
an extra orientation. Figure$49 to 11 to show stress
strain curves for filmproperties with reference to

t he exgigre7cBhouseshemmticallylthsherwsgrsggtion of v ragew
performance at raised tenperatures for filnms produced
| Veneoidiifi® es. 10 As it already has been menti oned,

al | drawi ngg Howdl, 93/ OR3RE bediish tritesEH ki filmpatailel with its

t hese drFawi ngs nust al so ﬁe consi dered as belonging to.
t fejorEieRen! andseprebantshibefdizimeshmiarosiigeiure willg insar regions
correspondi ng .dr aw nngf the machine |in

sokprakendt THPTS, WHRTS P<dh@sasrued il ﬁ’&"%g rig{qf?@iﬁpgher
mel ti ”gﬁjl@%éé gab 1 13 %\i@&ﬁ@ég‘&réiﬁ%\éé@fdrifm mrepenis with

P2, th I'ng in an extruder,
SpdFeptHRNo-therexanplaf film (sheet) in an extrusion

A i

extrusion i i dapted to supply
CHenpeteR s R bl Bl B M SR AR ™0 £ L herar
charbemgd is apahdy Bes besniniemtipnauk all araeingsafdVe €a@3ag41 and
of the conponents in nolten state prior to the, fil.
edesaapiionsio these ORAWINGS st Al bg considered g deiongifl to the
possi bl.e tg performthe blending in connection with

t RESSYBISATEr i sation as a part of the manufacture of P1

and P2.|nkfe flswasgrenfigal ahd doersohdimgndreming obthe machine line
subm croscopi ¢ cross 25 di nensi ons of

Gifgpek siopn narmall samABHes ReRPANGHY (P AIgRer MRing polymer
2'5%{’ aéé e ipv%r r'n{a]llt]ibg @&ﬁﬁ?( Pgrzfﬂgiictﬁ%ra%iga{iﬂ% 'aBrlﬁtWéf,Sand

CanfisbiyBst fofmiry 6F MPNE@Reti)on ahastrusiendidi whigksietmediately
t he gener al des_cri_gti on of the inventi OFI and .T,.halia b and
brupstieanbef ite priaogtice has @ grithehambrs Ag shoywngn Tgs;aa, b and c.

S5 S2hh s TR SRy AR R

L%iﬁﬁ%g%%ﬁ%wéoe;{ :r umd\e/\fj) ;220f4|/ gtgﬁlgrgm fromthe

flat i Biio08 chamben by oBEIASH@SOMEY Res SRAParels DIENARg of the

Sﬁc{;ﬁ%@@g irtl lranolftle%rstgt%r FBTr]i ABSAE fifrh BRLERN WA MR e
needed. It is also possible to perform the blending in connection with the
polymerisation as a part of the manufacture of P1 and P2.

It is essential to reach the microscopic or submicroscopic cross
dimensions of the P1/P2 dispersion, which is mentioned in the claims, and
also to get P1 in form of fibrils or fibril networks occluded in P2, instead of
P2 occluded in P1. Conditions in this connection have been discussed in
the general description of the invention and shall briefly be repeated later.

The flowsheet fig. 1 is applicable to film extruded in flat as well as film

extruded in tubular form, while the line shown in fig. 4 applies only to film



In the flat carrying-cut of the invention, step 2:
nmelt-attenuation and step 3: solidification Pl and P2,

wa@e@4boptibo carri ed out by neans of the pulling PEI/EPZH04/004687
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cooling rollers (206), (207) and (208). These are
driven at the sanme circunfergntial velocity and are
cooled with circulating mater or circulating oil. A

rHQ{?S&?&?Lﬁé‘[ B, froh!t8E 22‘ NFha ébrﬁeswohhl@ﬁocesses

e cooling Troller For econom c
r esrsimsextiutediciaduBaanfdrin a;epem’l fram thg grwmgse@w@ag3/033241

ot hggt@%hrl%er A enbsr Pedaeenti. sigb 21y Aerbaih end
al f FJ - %dlfb"fﬁc‘{a‘?@n féﬁ??%a%lﬁé Rath EAeicePdut Wilafleandof the pulling

enua The air lubrication is
C@hdlcﬁﬁ)hﬂgtroﬂérlsqmﬂ) (mzym(m ﬁlﬂrte@e arwlﬂrtmnfair’ilﬂ% same
the part of &g j acen ci lati
| @tfﬁumé@r@atlebvelﬂ%/ 2 af%ﬁ%‘?'ﬁ@r\@ Gra et Wab%%%%w ating

| I
(2o PRErafigl i FIchTp T Fring 2 e ARG (o8l bEhe cooling
C@Bl‘lér@qQDaﬁ pér éttrmcfmlbm ndassbastlhmaased:’%mwlbhelm@@d ggain (step
entrainment at this stage will ruin.the even C)[
t 13@) witheut terHetRg theneiceegses. 1 COREAG ShAWGl TR P&, sitonger
in.th truction of the bar (210), but this will be
oﬁk}?%ﬁ‘?g?ga person skilled in air |ubrication.

There i bap(mﬂgdhrtdm@;h@t lubeication poaﬂsesragalmﬁ!trthe 2g8irnded and
the lubricating air. The double arrow 212@ ﬂycat
t aelt-attenpatad ilen(2df ).+ hbesil lupscatign (fstafHPd qut

to the roll

PGBl gl VR PR PO e SRR S Bl

| Uid SRULIBIECEAEE bAPRKS hid fursgions] bnens tmpneerent elaimallnment of air
is the tension of these springs,

prlwwaee thwe fibn ametrelen 296)the cgb%t%'gmtﬂ?ﬁ ge“ﬂZ%‘EV £
B e B P Ao Rt

fithg ¥abb vitll vavshb &veRRe s BRI ﬂrnucckinesed Tthees &re not shown
transverse contraction and it %’t bhe ne ess

to .
t ramy détails i the eonstrusiionf e Ak ( Q)pbutg IS ‘g@]r%g gﬁvn@gs for a

meltin but not Pl k

b et AL faid i FReRLATR bl S8 Rl B4Ry s er
( 24D theJubRcatirig M 2004/ 094129 PCT/ EP2004/ 004687 26

| ubri cated engagenment with both. The sectjon of

oven pafhe dabblehairew (38R pineinatesthatdhe ppﬁhtloeaﬁst,h%ggr i

m 3&8 tab?e relg%e ld thtehr%llére. SIE’re%ra%%l/ {t%rg%tréllsprings pressing the
bar towards the roller, while the pressure of the lubricating air works in
opposition thereto, and it is the tension of these springs, and the air
pressure which determines the spacing. This spacing between roller (206)
and bar (210) should preferably be less than 1mm. Nevertheless, the edges
of the film will always become somewhat thickened due to transverse
contraction and it may be necessary to trim off 1cm or a few cm before step
3a.

Step 3a, melting P2 but not P1, takes place in a special oven

consisting of two oven parts (213) and (214). The film (211) is in air



wi th one channel systemfor distribution of the air,
and one for heating with circulating hot oil. The

wW@eb@aned12syst ens are not shown here, but sim | BCT/BP2004/004687
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channel systens are shown in figs. 1-5 in WO03/033241.
The tenperature of the surface of each oven part
which is adjacent to the fllrr%le) is exactly

controlled. The heating by circulating oil may
s Wltsrigated edgagemleetmth h. Wbatsestion Pheagh pvaayasb which is

B:agi%%b go uftlg}n ?&Iﬁ)ﬁ%iﬁlt%/ Htrtnf’%tgég gus r?ﬁ&a? tﬁ'é tr%slb@fcs%'ﬁa metal
vﬁ &ﬁ’é EHénﬁ@ts%Jstveémghbhﬂoﬁbe i Qh?eéﬁdj Béle fOhReating with

e arrows indicate that the spaci ng between
t Iwoumi)mgchoimllpaTh@ciaamehw&f@mSyar@d‘lQImeh@@, but similar

A ey rc e
prd?ftlffé gﬁﬁﬁcé K %écﬂ‘? 'o@éﬁ é)aH\K/ﬁiBH hs 88 éT‘L b@@@td’\ihleemm (21 1) is exactly

are-under an adj ustabl e tension. ere are two
r eestrotiedl o Thesheairtgloy ovaraiiag o8 n{13s saha{tltgmpy electrical

éf”r?ataiﬁgn?{n%%{rﬁé’v”g% recrates 118 norerDn ASTREPErAlRy Mfbecome
fﬁ#{g&sgﬁf%fl ed P‘% Sthl"l‘au"gﬁs’clﬂlletm|€I"op°di‘ﬂﬁs metal, without

greuadi occur at the
dcywysprfeﬁ@mmgd of part (213) wher e the filmis nost

Wt hout th th t
ot et BT AR B (e Snveen the o

c@{e@%{r{t? gae 3 Hﬂt&é\ a})"?dj%gtfg%‘t%eoﬁﬁﬂze F?I'gﬁ ?bbggg &hdtthe effect of
efthecanﬁmﬂormauom 0 Alsulint tisacdsep Ittwadplgtmem preferabletakes place
£ Prouan gNgs Whisaredder g SaISPEieD %6?%%“?&62%@0
L e el S st GIoTERa Lty e 21

CODhesPeneshieve thé endst mﬁ&ﬂaﬁtmmrhgnmeadqmstmpqumthat the film
(117) in figs -5 of W03/033241, relat g

hoiormséqm@dmaltmgaisaas aresHlt PlovRile fongiy i r5§;f e&‘%ﬂ'“@ Hehich

Py YOS S pbiAblaSa HESRR, (LA B A s WSt farm.

SUWlfHQJLﬂ? thdetHbr el paie(zme thie tstretchind evosid ble s@Bompanied by a
cooling part (116) and

t etfpm\arae gontrastion; \M@ph@quq, §RESE $APE. plegting at the upstream

rcena eERen (oS Al Her Pl a8l ggb % colnratiticating, is o

PC?HaﬁB&H@%@Qf&%’us 2drfaeabr sinfaced whbheengiagsswme me filin slightly

the proportion between the nelt attenuation E?
annburmbohetg srittecagivs gf cuvapire)l-2 E&Bha'h@llfhf'ﬂéc M“'aéﬁ/? e

ch' ca%ed.

The special oven consisting of parts (213) and (214) corresponds to
the temperature-fine-adjustment-part (117) in figs. 3-5 of WO03/033241,
relating to the hot drawing of tubular film. However, to carry out the process
shown in the flowsheet, present fig. 1, these figs. 3-5 of W003/033241 must
be supplemented by a suitable “hold-back” device between the shock-
cooling part (116) and the temperature-fine-adjustment-part (117). This

hold-back device must exert a controlled frictional resistance in order to



tubul ar carrying out of the present invention can be
constructed either as part (118) or as shown in fig.

W@ 2000094129 ef erri ng to W03/ 033241. 5 Further iPCT/EP2004/004687
connection with tubular extrusion in the present
i nvention, there does not in 2his case exist any
tendency to pleating of the filmwhile it travels

ovebntribatéﬂocmmjmtmemrd the prdmhdodnbetwdnﬁ me mBH Rttenuation
prevents this, for the sake of efficie

t efpep ) @ne the Jh9§ ﬁtrfemhmg (sfep PD- E@cam%@aﬁk Q@élcted'or the

et i V8 o8 el MM BRSPS iRl o
ai pattyhngrat 498hoRNeTib. 61 B6H. reférrmgi’e@ WO@?:/%BZ‘:!HCGS
of these parts are coni cal (see e.

5 t enper aFuFBeF imeonngationth tubp&arteﬁwlqmmfﬂﬁ@ praset invention,

cafese et ot i g Cage SR P SRt . B onne i

ova@va@rd\ﬁer tﬁélﬁycﬁ@pbrm bai®é, dihes ﬁer@bgrarrmapteqsreﬁéﬁg this, but
nanmel y the hot stretching 15 (step 5) during which

| s forthg siake of @ffgmeratl tlemp@r@ttuae ediustraentt still ISemadvantage to
t he f ti
i EHRE! e Rl bF Py feim e BE Sttt allsFuh 8 gpris,ap botn
10 (Z%BessdTQM@ fifA aﬁGQHFodgﬂ él?%br&,‘é%bﬁ dnbdthGids. ( B cd¥d the
I m touches only edge regions (218) and (219) of

ea@hrfaaes obiigsepasts arégronicaldsem e. gartlee terpekadune-iime-adjustment

el 17 i S Guoae PR adimaat it fissSabing insthe oven
(228 bwbtésﬁsﬂed byl Bﬁabﬁ{o%eﬂfe%t '6?8he ¥ tHodeCORS| Eériﬂé e

which is as high ds possib wi t hout causi ng e film
to sticlhey l@grpangb@/ther&itetahlggwomqs@gsagmemme hatestretching
bars, i ent.e

15 ¢ aiSieP B HENGWAIRR Ahisan RoUE, c S BesBle it R at least partially
meldd g P pI9te PRQhQ?ﬁéﬂdr%'l w.tﬂhbia@ng% Hkérec@ By Yhe fsnstchmg

film O 25 the other hand 2 1n the main body of
f| Ibmsr(&ltG)rae‘nda(Qﬂ?)zshbwam alaoutiretlnal smiletuerhlgaﬁdat A4) The film

ATEATEb e .
r e%@Bﬁs‘é@@%M‘d‘eJ *vltﬁ‘fahra%ldf&‘)ﬁ cuP@émﬁquré &t ew Hi®. The bars are

rature contr ars consists In
20 comdmwtugll;eadjelptabd& as hmadlsamdt bywihe dakeds aplosse(220) and (221

Pt ot ¢ Trerhats a6 kept ab remesr BT whchis Ao s Postible

T3 FeRL ot ot B BT A pakekidor

PCHaER00r4/601a8 7Thid dfieaanedngthdt thie)tdmpereﬂﬁ’é)of the bars must
Rollers (222 and 223) are watercool.ed sheel %
whiberows mﬁrféuepgel(t@gé?p@)oft e material in the su aces ‘Of the film. On

25  the other hand, P2 in the main body of the film must remain at least partially
molten and preferably be able to reheat the solidified surface regions
sufficiently for re-melting P2 in these regions when the film has left bar
(219). The temperature control of the bars, which consists in cooling except
at the start-up, takes place by circulation of water or oil (means not shown).

30 The hot stretching is established by the pull-rollers (222 and 223)

which are driven. A rubbercoated nip roller (224) forms a nip with the



Step 7, the cold stretching, i.e. orienting while both
P1 and P2 are solid, may be | ongitudinal or

WO c@ns¥aese or a conbination of both. Fig. 4 BCERPMWS4/004687
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| ongi tudinal coldstretching. Preferably the filmis
mei ntai ned at a sonewhat el evgted tenperature, e.g.
about 50C, when it leaves roller 224. It is pulled by

f‘«;%co ?ﬂ&@ﬂ o|%"r :9’293) R”H ?%%%%Ed@@@s) &félvatercooled steel rollers

forims a nip with the
swhpndsdlidify &2 (rsdJépG) (226). The orientation takes

P25 . Stan & haood SRECENG. 9kaPh OB Whie PoIF S Yre
Wﬁélhq rrﬁ%;( ﬁé |@§%ﬁk{| %dfru%lr%f\/e a@amatldw&‘rbd‘ml ‘F*g 4

y turning of the bar around th

CehdWE I@ﬁglmdlna/lﬁ@bmtnemhmgll Cadfedabin tmm‘élmimmangamehieet a
friction can be varied. The fl

capreufiohalaigiad ETeRs=bienach BRECt S0EC. ta1gEn § 168 solpr 224.
ern f . i

i hés Ip {;;ﬁ? &h8 lé'bgleofi?n%%ﬁ rréfl'(ljé}g éﬁ%% tahpfzrz‘set)f ﬁ)lfq%d%?%ﬁtéd nip
bediferqonppemse aipdyithee secome drived rdtiet (228)s The emern’@tlon

f

c::%)hmescpdsilggg %m;tgg llﬁl}ﬂ’l $afs§gg 3%'@;?3%\@%‘5’&‘,3?@? %Rg%@réﬁ%ﬁ ). ; This has
sol i dj

{ Bgemi- #I?eﬁrpg ger, 8\/9% r53ﬂ$éc§‘§\nt@%§iﬁ§ og\gglf&bt‘ﬁﬁgf Ao d.8mm,

WoVBPWh@EH“ﬂB\e(fﬁﬁﬁB c@@Wn\MlBthhlrmhgtdﬁ thes baratcunel therdentnesaxis,
the controlled nelt- 20 attenuation, can caonveniently

t a\lftecl'pisamehqajed\ﬁaﬁh@ FEWMMG te@m@@wﬁn e VaHBE) . This

I i :
'bit C haTitstistiior 2 aMlf e sro Bird (g BY R ne fig. 6
?\ﬁé‘r‘i 'aﬁénf%@i'&/b'r@lﬂteofbr theyingl cmtShé tfmbtfas@sct dhtbied hoertion.—
the il lows the roller over a ver

diftisdoes n@t fjrst sotidifnbothy coraponsris sad té@l&.fﬂﬁeﬂé BR) Byt goes

CSREEDHTT 305 Il iS5 % i Rt hphorang
| tto'tﬁe %Femydg RUhere FRIesdlifiecoRis PRGEHBINSMOlteat t he

surface faces the filmis no wider than about
5-10 nThVheniworting wéh ﬂayflm ascshn Imf'Q)eréhePQ”HQE‘?‘a

e Ror ey fihien et Tt shiflediffie PEbIthS 1ié EBntrolled mett-
P]atY&}gJa%oheth BEnveiflemdy kel fasé bpanéara d)Mh@tddoﬁaasd ralled (206).

step 3a in 1 concerns nelting of P2 while
ke'Elmsmgcé’dleslohmddertiotmegeteipﬁﬂeefﬂ@ frarafasihgnng, bl thegpoling must

INCREN SRR e s D
%Ejll%ﬁbwé% fcﬂfé?’bvef'*‘a' very 'éﬁéﬁ GictBhcs 681 agmallsis

pressed against roller (206) by means of an air lubricated bar (210) which is
generally similar to the bar (210) in fig. 4, but it is essential to make the
construction so that the surface which faces the film is no wider than about

" 5-10 mm. This device may be heated in order to avoid excessive cooling of
the film during this step.

Although step 3a in fig. 2 concerns solidification of P while keeping

P2 at least partially molten, and step 3a in fig. 1 concerns melting of P2

while keeping P1 solid, both steps are preferably carried out with essentially



The route represented by fig. 1 will normally produce
the nost regular fibrils of P1 due to the quick

w@omkiong29 but is applicable only when the nal t PGI/EP2004/004687
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viscosity of P1 is sufficiently high conpared to that

of P2, and/or if the concentration of Pl is
sufficiently low. O herw se t#e route represented by
fig. 2 gives better possibilities for achieving t
dizgisintied apparatlsogamsiy tha desaribed gven paE(213) (Egé) All

alrea |oned it has been found that slow

c8dp $€P${Feﬁ)§ %Piﬁaé?%'ﬁ%bﬁv'g?g “of P2-in-P1 to Pl-in-P2

St ruct the rotife dprédditted %9 figd 10l riorially |ip$o<§iu@ iHeemost regular
maj or flow conprising a dispersion of Pl in

efibdRAsF, P £dye 16 funmaickisookng dautds agplieable osﬂmwh% the melt

hi ck f
¢ WiSCRRIRG P Bl §H§'C|%§lgr@%3&%a'f§? I SR P2, B fhe"
| Sh ALt dt %1’ or L?ﬁ@l'éhtl?floxbOomé?@isémtro&@iepresented by

properties nd ctional properties 15 The
Cﬂ@pg@\t@ bitey mdsstiikities foapehieving theedeiias mOEQIRIMOf

( i@bﬁi'ar Bégﬁsﬁ%e%&{ﬁgiﬁ%}gfregby ?%elf@%(ﬂi’%@gﬁ 1@%@&3%@%% slow
m%,?—éﬁ”@ %YSM LRy fengﬁon 3P P@”ﬂ B¢ 16 PaPack? ¥elyturgach

es‘an array o [ae (303) and (304) each
e.g. ahatigsl3am thdckin thaxﬂmb teamaibrdloy cerppusing angispersion of

| TP S PXBERRS 8 B OB NS ot AoiR 225 BRI 8 4 HEfYs of
§£qu@§1‘,§ ﬁpgb% gﬁﬁ é?f"éc?é&rud'e@ir(ﬁ% 8l hﬁnépédrfydwlgyers which

ow 'S corrpressed to a thickness,

e.dfe s%J&:téMdM‘msianbs fooimyrovement of bomd;ngxmeatfmlrprcmertles
coextrusion die. Hereby the polyner-in-polyner
dianséeriristopelepsrifagr t her attenuated 25 to formthe

desire d’rr&% g%{vg% NG ﬁoﬁle&‘tth? A3bLy &SR gﬁé Q@%rﬁfde@éfdhd chbamber

fibril t he 't nes forned

Yy
t hsadsagrhé aR0 (gma)kmeéa@@oamd (302) eerch a feye mm 4hick (e.9.
to forman angle of about 10 taq

) gorlors st 2% showhdadGEn B enici Trehgetively. Each

t
PSS Sh ey Moo o8 (08 e (300) @ER YT, dbolfrioAfthick,
t h&qd sPaéed blgnabsub rdd flym eaehtaitng. BScreess (S@t)tanﬂw(i’cﬂ?) are

mw th a sol vent whi ch dissal ves P2 VP { it
201@4@9@8%@/6@!326%7 s e Jow b EhpaISch@ o Sciently as i

exa%%)l e, if P1is polypropylene and P2 is LLDPE, 30
treatnment with xylene at 90C wi Il devel op

tge di ehﬁr‘n@@%tel?ffblﬁwmgmrééreamml’nlhe flbh/asmmessed to a

i mensi ons of lat fibrils can als

thickness, e.g. 2.5 mm which is convenient for |ts eXIt from the coextrusion
die. Hereby the polymer-in-polymer dispersion becomes further attenuated
to form the desired final cross-sectional dimensions of each fibril, and at the
same time the die-lines formed by the lamellae (303) and (304) are flattened,
generally to form an angle of about 10 to 15° to the main surfaces of the film.
The subsequent stretching processes will usually bring the angle down to
around 1° or less. These die-lines can often be detected in the final film, e.g.

by treating a cross section of the film with a solvent which dissolves P2 but



be studied by scan el ectron m croscopy. Referring to
the final film which 5 has been through all

w@e@aesdes shown in fig. 1, it has been found BPEEEP1004/004687
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obtain fibril thicknesses which on the average are

lower than 0.1 pm but of co3#se in random

di stribution, and correspondi ng wi dths which generally

anet P amarampla,iih®$ is pelypropylerssaed P2 is PE, 30 minutes’

nmbodi t 1 n whi Pl1.is . h | | d P2 i
T GORITE with RSPl Gl GEVRR HB LS BRE o i ssol ve
out t h%fﬂek@ﬂéw tr%?égﬂght thé Ems‘é?dibfleh?idﬁsrcﬁgié@'ﬂét fiedle dahealso

maj or surtaces and deeper regions fromt m nor _

swefsggiedaly $dun éleceshingatoasdospe BefiemingThiteefigal film, which
expl ai ned by the pronounced flatness. of the fibrils, .
whies heesrtbeaighall EL%FﬁéSﬁ%ISBEWPé@,tf'Qo ’ @?‘@ﬁ?se@”t#f?%ﬁ&?% to

ll%%%!b E@EI{ Q’ﬁ&&[eg%sfeg %i?@ﬁn RELyardf & I;%Wef‘ A%4h éﬁdwh? but of

o sim r reason, the filmcan show

Jolfselipna@ndant dietributioapend icosrespondiag gridthsoliicheenerally are
containing these grids is utilised. In contrast to
t mhereithand® tirmesde HiGKIesSS8Fssol ve out al nost al |

e

the gri been  renoved ext rusi on

dilg DPEM WhsfousrOAtuaNyY BRtositle to sigsobre siidived LIPBexcept
insignificant flatness of the fibrils. The grid or h
grframe veanthire regiass neaptheemaion SHEaCes #R: r &pgiRRs fiom the

t he. drawi.n Fa o W r

t KBk aF apret of 6% RibHha aRpsamet PSR PR S e
| 1 drdgbliRdRfinamess lof tiestillenit aghichifatcesithe LAIDPE meslecules to
becone nearll%/g%ar allel with the major surfaces_of thc‘fbe

medifitise throegh 25abyrinth befares they kantoeet a realgh syfepe an

IS, R e Yo 87 ab s8R o R Bod Bt
&;@Fasﬁresqf:tﬁéﬂgria chainber depteitiag thase gnds reutiliseber  of

S which can be counted in a |ongitudinal secti E—
per pendnagndrast to thie itwasfosndiaasydo sissahe opl awost gl i-LDPE,

-g i h d ' - '
2w Ehe Bob BE ST MR R hG; et thelbAig B Rer had been
VO L0848 3B e RxIrUER?CA4/ 884 fidrosddpy-iryestigations thed showed

represent the preferred nethod and apparatus for
t r omiy isigeifisantiatheag ohthedibr®l i di fi cati on of both P1

and P2,__opti.gnal | receded, b ' iWnal ;

stret chT'ﬂg Q\Rh%tq{ qﬁﬁsa%f‘ 5 f‘?ﬁ%’%‘ﬁﬁ%éﬁ%@#@@“&@?ﬁe shown in

me%eoﬁ%gﬁnqﬁi.%t Wi |bMefie G0 LA Higietathenthanlbaraller todke

is manufacture of a
direction of flow, but the shape illustrated has the advantage that the
dielines become nearly parallel with the major surfaces of the manufactured
film, and furthermore the grid or grids are relatively easy to clean.

Keeping to the grid form shown in figs. 3b and c, the achieved

flatness of the fibrils depends i.e. on the number of walls which can be
counted in a longitudinal section perpendicular to the main surfaces of the
flow, such as a-a in these drawings. Preferably this number should not be

lower than 4; in the drawing it is 6.



5 mainly uniaxially transversely oriented filmfor
subsequent lamnation wwth a minly uniaxially

wo eovgioaield nal |y stretched film The usual tentRCT/EP2084/004687
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process is not very suitable jn such connection,
partly because it requires F%Iatlvely hi gh stretchlng

|t .emote "B, G Ard et ool og riefop it pepdratus for
%\ﬁr ?% SBERAIY Yt %IWfléaQ’ oRSF @ PY &rid Pagoptionally

S In cross am nates, the stretching

gl‘&%ébl Wyea loplgitudihap s’eémhm:g vith @1 an P28, sgmllgrr states, both
C and the d f t at

C REQsREeorERlarEap 5 CRid SlrRENT: | N RLIREiefieadach e d =
generlwu&q@&\ﬁﬁéﬁ#@r&@? drichBd fin fdrfstubséqa@ﬂ'm lechimdiidn with a

enabl e 1ts | ongitudi nal
CRHiRIRGIniRbaldtohodudibally stretohadsiler skhexseaideaierirames

Deroaeses sobvenLIGRIS i1 $4) ConeFtaRGPRaT e SR | Ecires
7b. The fi.l
; 6?'?3}’%' light g%ﬁ%ge?nageggtdraé OaﬁJ‘SaﬂlyFbélﬁu‘é@Qnstdmcult to

orted by the two
e éd#@@ﬁfofwadmﬁél%ln ardhrzab)otamtfuld)ssa@fav’f@ﬂéaner@y

glra?biﬁﬂzlm; %{lrranefgtr’rio;gr]gpteg?ﬁs:] llncgrgg%\é%?r?q}tpﬁghrgosl(tl&-;@?@é %%rﬁlgerature
DR Al BT et b
ooty oumnaine 5 shou 15 f

Thus t HEo make the e veese: igialionR 98Pet aﬁwlaa%al?mﬁqfé'm s first

ﬁ tcwﬁe RPlr“g ‘(@g{,’ r%}gl%%rgﬁﬁ%ﬁ Fﬁabl%elfsol%ﬂpﬁ@ﬂlhapéorﬁlﬁédtlon during

urn to a 'ess stretched

SRS %t@ﬁéﬁohea‘rﬁs bhscass it tsiaballet sstoffingtbetween
pair o be t rollers (229 and 230) Si nce thxlaD b‘ﬂwé?lm 211)
compber bbls’t - saq theHeos in fig.i/@ <2l 1B IbiRs '

e oS L AT 30 i e o o

adjteLAdleSe ribr Heltsqonn eRIzeD. Wt Ishdliveracinplingtec form from
| ongi |na contraction durl&&)t he tranpsver

stn@tmpubagwee@tm rolorsd2BB@ngiZin; heiSEBalE of PRl rplrs, (229

f

T B0 20 e oy S ST Ry Al efareaty e

d| ﬁ%ﬂh%'i‘ ofiid SMRoHRsHiP8rBEP rdtiers FREdand QG4637Q awut twice as
orns transversely extending thinn nes The

d| ﬁtg&ﬂcﬁh@mtmbeiweemﬁheltwne@lmﬁiefelsga JB%taE[?o J{h'dﬁ Hestwo

mm Even a small degre fin th
st rekaribalishaoomes etlcgea %g?ﬂﬁ@@éeanvé ggw)%we%n e
Ut §p§ﬁ<§'ﬁéﬁ‘r of 'bblthraﬁe#éecszm:t)rmi r.enem mglassostmched state
rs zones can acts as initiat
when they leave the nip between the first pair of belt rollers (229 and 230).
Since the belts convey the film, the film is stuffed (becomes transversely
pleated) between the belts (231 and 232). The degree of pleating should
normally be adjusted so that it corresponds with the tendency to longitudinal
contraction during the transverse stretching.
Prior to the stuffing process, the film may pass a pair of intermeshing

gear rollers, which stretches it incrementally in the longitudinal direction and



5 for the transverse stretching. As the pleated film
| eaves the stuffing device, its edges are gripped by

whedodiosmg2x| anps i n endl ess tenter-chai ns (see PCEEP2004/004687
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schematic sketch fig. 7a) which can be a conventi onal
tenterframe construction. Thé2oven construction is
new. !n known tenterfranmes the oven which 10 heats
ﬁ]eeetﬁy fcgnrtsyt][arllm/ess&iy ektending thisneinesoveie gisirncecgiupen

e entire film_ syrface_ during_t ' teri
SUSBAInes MR & th P8 AR OePied B Frigfaihal degBRidtinGementa

gﬁﬁéiﬁﬁéiﬁéiﬁ{égﬁhiﬁg Rl\gmev!gﬁi bibdebewm dverf pleatifia, ardturttesmore

S-"sec In detail in fig. 7b. The oven
apRsé deen dbundhapdne E(REHHIES straiainkBZNSfeER" eetsRs initiators
m croporous netal each with support parts (239 and 15
z‘zpo;herrua@svar%ﬁ%w%a’aﬂ- metal . The conponent (235) and

the pgﬁg é@,@g@aﬁo@wﬁ Reakedné @&ﬁfiﬁ@agw@_@! %%gdges are gripped by

contr ( I'ng tenperature, e. ' means

?ﬁolg!r@fél_ég@?ﬁré leadLsngeBieemairB (s2e1he sPhemeticiskBiFndig. 7a)
s distribute t hrough the , channels (242) between

palhich GZBEPe 8EoaMEN Sﬁnt@ﬁféa'gﬁ&qqﬁhlidq%d) t he support

parts iﬁg%ﬂgﬁggﬁé{?&g% g}?e\ﬁ._t i}?‘inov-vrﬁ CerRBARANGH thd 83&) which

is 20 1 _ “the air l'ubrication through
t Rb&tswhe iy heens obhotnair ekidnelstdver aractically theentie film

th h ch i .
Pﬁéﬁ%&dgﬁga?ﬁéént?%ﬁéﬁ%%\gﬁﬁ%%%a%%ﬁ%ﬁ%&»ﬁ%b 8 ar oven or
ulated fr ' e
opvenpiskia el § bl 5Ly Sapoh in h-pa, e T groes-
Z\Q/g%t?oauh iFsgémde\ggingéftﬁﬂ) irefig. '(ti?ﬂfheica/eorcdrisists ofitvapada@$5/236
S its neares t in. [

benudE) mﬁm‘iﬁﬁ@tm'qmuawteﬁg%ﬁﬁﬁﬂ%ﬁaeﬁ}fﬁ%o Z39bhd
0GB P b B Bk 05 sheeeresy

t %’??H@Etédolbi'élﬂépp?ﬁdphia%ijmtr@héd stretchiing temparature, e.g. 50°C,
preferabl e spaci ng between (235) 2&2&237 s between.
?mug\elmgiof;alalc’ga heglirg elﬁgneiﬁg\gg respHrised @}rilv\glstnbuted
bl P POt 44 g

ion t t@@l A Bt S (eBharidi240) et stheet Thedcontpangr4236) is

hand side. | i
v et fnkihe @isbacatiEHTaNgR (18 Nab REN IS GaPTg while th

Full g And SR hShRGs dYiSed haR¥qD5Y) &RARSASWA provide
heating. ~

The heated component (235) is insulated from the cooling component
(236) by means of a heat insulating wall (246) of compact material. The
cooling component (236) is on the side of each oven which faces its nearest
tenterchain.

The spacing between components (235) and (237) is adjustable as
indicated by the double arrows (243). This adjustment may be a simple
setting of the distance, or may be through springs with adjustable tension. A
preferable spacing between (235) and (237) is between about 0.5 and Zmm.

Fig. 7c shows the film entering the oven in pleated form (244) at the



5 rather high tenperature, which is generally not
adequate in the manufacture of crosslamnates. Wth
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properly adjusted to each other, the tentering takes
place within a very narrow z¥he, a necking zone,

usually only a few nmw de or |ess, |ocated on each
ofightreanciositie mpddeaying ¢ne svéa wjterﬁd ane Withothg4ealy stretched

ovens_ shq 10 to the air lubrications, the film
n@VE@@r‘%W NGRIYR in a frictional manner, while
the ”e%b%rﬁgﬂﬁ?ﬂéﬁgﬂ@ﬁram@%noa% fhPT SrdieRéd i on

close to t he ains wth hol ding clanps
t @ianidanddisiyrodel its fofl wit, fankjmarﬁynm@ thialout evenly hedvieesma

e a5V A S
b&f \t?g %ﬁﬁ{igg itk D Qémt WHsRictidns, Mager tHé”fparamelers are

WO harr ow, on ovens are not at

t REseSF aejuststt troeéadheﬁtheAtthe lentedng sak%maeadvlﬁﬂn ehery
two narrow, |ong ovens, aII thefll ge erﬁ] %I ted
e\f@ﬁlTCpN s0nt@ ABEKINGEBRS ‘H%Jaj't)/r@'i%ﬁl Y '@ Yn§Sg 'gcatea on

[d5%nS Bhplihg BoMBEREAR @382 oMd twoalfBRidRASENBAN. Due

ng - par e effect that

t he tﬁé’ affa0paeatidnss theetiighimogeb ¢ihtorighdhe dwensumratfgquormi
is general ly desi red in the manuf acturl

of
crrogenenmwhiedbe neskingrrensuargayallb Aeye!oBs ﬁgﬂ PRasttign close to

G AR VBT AR BBt T

t et R batRedi 8 BafdwW GverPand thermé@:dast ohanae(exceptraenarrow zone
invention as this is defined in the claipns,

e R s ot atfatpia aiip Set, while

invention i

= gy u8gadte b8 AR, Raid biort af¥ f60ad SR
”Eéth&éhé’a int @S MeWASrearh &Snehbitie alvofridrraw,bng evens, ail the film
pl eating using the oven arrangement described above

anldmmalwe\semm&r@mh(ad It is further noted that the

g? ,r 22? le ﬁ] reﬁghlpé cgﬂgg{g)@\é%ﬂ% )p%%er:l‘)?e&?@ ﬁ?é@ﬁ zone will
Coégﬁfdrﬁroﬁaa%e BRatErt ¢k the baslingesart.f Thischasthectffect that the

Ising on the tenterfrane process. WO 2004/, 09412tﬁ
Pcn'é@@mzstrmmg betier Tar betlinitedas isiRerally gesiredgn the

whi ch on the | nci

e BRSSP T e b oMb P e

r egﬂré?e&ﬁ. GRderGRIJ-RE BeHI\@herky én g fiballprodue! P2 in
hese r egg 1ons, can be directly observed after sol vent

r enoval Asfit Wi beundémstadd, tiee teacritad testerfiame PEIGess is got
limited to use in the invention as this is defined in the claims, but it is the
best way known to the inventor of utilising the invention in the manufacture
of crosslaminates. As a further aspect of the invention there is provided a
method of transverse stretching of films while pleating using the oven
arrangement described above and apparatus therefore.

It is further noted that the morphology achieved by the invention,

namely the oriented P1 fibrils in a generally unoriented or only coldstretched

P2 matrix, has been found to act stabilising on the tenterframe process.



5 insignificant, but as already nentioned, a
significant flatness as obtained by wuse of the grid
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In this case the study of the structure is difficult,
but can be carried out by and4ysis of many sections,
successively cut by mcrotonme parallel with the

or i entphé efructire lshewhl m rfngl 8, whithpen mmmp@rshwv& the
mai n surfaces of th nvent i

| ejgm@émtgmgépggq}gng Qf tha il 3;’ gﬁbe |8J{aqq¥gr§.fgy, &KX en%lng regions,
{Tﬁttgg? ﬁg%pg@hcﬁﬁﬁa@?ﬁﬂeﬁfe}t&ﬁ Ho 2P P iRliHEsd Pégl@?ﬂé rag B8 directly

eri a Hprising a di € having an
eybierobd Hiee sbiveat gmphil Of Rh erovited therilatneisalof tie Biagls is

?{‘n%ag?ﬁ.féceér&ua&?a%;ﬁ‘é‘%& Mesbpnedn seppicant Haass s it e by
whi ch |
¢ H?é?f ﬁher %r{l]@ ﬁﬁ%bﬂ%ﬁé Q’? tsrtﬁ% ??ﬁgvé%ﬂbi YUY lishpdSsiBle. In this

h tenperature,

aEQsé the Qﬁd?%ﬁ‘ﬂﬁ@s@ﬁctuv@istmfﬂdm bet ean bk dasried oat by1 agalysis
| ongi t udi nal | second stretchlng neans  a

t eﬁmnataﬁcépn@,owﬂcewwglyaﬁbé@yrmw mp%rgapf Wgh ttrppeorlentatlon
materi al ans,

& bec e RpcrsRen gL 1 g e Butaess SRS 0e:
ar r angq@efialestist akb intiibes hppapﬁmsl ﬁt&obamtneg pat theagovel
characterised by further conprising stre % |
dovethodsain dne mspacinew appaatys f@@ﬁrq@g@%ﬁ@ P%C materia
addi tional coolin n HRE
s@pg}p&ﬁm%a ﬁjé%hévgﬂ 3)% Bgﬁﬂ%ﬁggﬁ@b g\@aﬁl o 833?1 gnaterlal
arff&%eérfda%@t%hlﬁgerWeéﬁlg%raéttéicrﬁlﬂg te atdialgafter it is extruded by

hernoplastic material conprises a dje, havin
oratﬂem tvbrstepsh inthe first oé wiigh e matesial i st@cﬁg@&g‘ng&%mally
tretchi f L
" Vst sadshiy maent SkUBC (g WL EbAPRL R Ay L gcdond o
WRLH5ER e ¢4l iglstreterldr I8h§ifedinbnBY sedomatrgtching means at

flrst stretc ing nmeans whilst at a high tenmp eratura
analidwerttempeeatare) ampriding Alsoraeans iriceoling tae exirefed

lt gg%’égtn g@\l,el {%{ sec%équﬁ@gerhé%g %@gﬁfégcglé %{1% BRiprising a
sa| 'Eﬂm deRidPhFEhGed RELHRRLL It ﬂw‘éﬁeﬁmd%‘thamlalreans

cool1ng neans“conprising a frictional device
ar crengerised bydutthet comptisingestesiehing sweans dowastreagpirom said

B o o288 Ao B L 28R i

S ksl AR D B S oS R bei ng

| ocat edlnaéncﬁhepaspecimev\nappm‘ammﬂ@b@p(truﬁmgethfeﬁgogl@ﬁnqz gaterial

\fMuqad@er:q@;Q&r;qa?é gpﬁélgtaargrg%{ OFIF cegﬁprbuéll\q%v A %ecﬁgﬂgﬁ material
flows and stretching means for stretching the material after it is extruded by
at least two steps, in the first of which the material is stretched longitudinally
by first stretching means whilst at a high temperature, and in the second of
which the material is stretched longitudinally by second stretching means at
a lower temperature, comprising also means for cooling the extruded
material between the two stretching means, said cooling means comprising a

frictional device arranged for contact with the extruded material,



5 reduction portion between the grid or grids and the
die exit wherein the gap is reduced at |east part way

wo eoottloetigap of the exit orifice. The preferredP¢BRP2NEB04687
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of the new apparatus appear fromthe above

description. The follow ng exanple illustrates a

specific filmformed by the 350 invention and the

anal ysis thereof. Exanple Objectives: Wth bl ends of
PehaRERIsEanS tiidtithemnid prolided(Pg)id thembebjupstreamsiremdhe exit

to denonstrate the effects of the i
obrltut@comprlslmqq@ OnMOEg gﬂﬁg@hrgughdﬂjlgﬁ h%opxt:ngl%tgs a%%tes the

ori, nt ation i

ngif e oS i REP R S Dot IR e chefBeh amene s gep e
PiddtdnBA <l efihatifice gbg, ﬂhélgrwéhammmmenbomnwr@ algap
poi nt and creege properties 1s achieved wt

s asdudtioni pagtiombetyeemtitehorigor grrd@@ﬂd.t% %?@E Wii\eéem the gap

related to ner abso 0 | ai med
gﬁ}?ﬁj&!;glafti dfl‘ﬁﬁhé\fgﬁg?p@ Ehg |br| s of Plis

v fePfeat $i§& he@oaspdrdisaapear ffdrgthe ab
3a, e?f ;é? etah"é\t St he brokenm? |rbr| I rmrap:gcﬂrggye;a v

V\Adlesbrlpimrsketchl ng manner is 25 shown in fig. 8, can

Pﬁpﬁg\r}'g A ollo &E{g{c’ql X el'h@%ﬁa‘?ﬁ% s%%ciﬂ%gﬁlrrg@ﬂjn%dcgy thee
! f
RS rsel T 04000 o e (70

I ndex EXampkeasured under the conditions nornally used
for PP 30 P2 is LLDP

1,00 mOlectivesin U1 DI TP g oG () P §F2) the
Ay HR L BB AR B i Tt e
PROITO\ﬁI?]%’ LLDPE, 50% PP.+ 50% LLDPE.

a) that a significant molecular orientation is maintained when the
film has been heated to a temperature between the melting
points of P2 and P1,

b) that a significant improvement in yield point and creep
properties is achieved without sacrificing the strength
properties which are related to energy absorption,

c) that the claimed morphology comprising very flat fine fibrils of
P1 is achieved by use of the described gridchamber (figs. 3a, b
and c),

d) that the broken-fibril morphology, which in sketching manner is
shown in fig. 8, can be achieved. This is believed to be the
basis of the improvements mentioned under b).

Polymer blends investigated: P1 is a copolymer of polypropylene

(PP) having mechanical melting point 160°C and melt-flow index 0.5
measured under the conditions normally used for PP
P2 is LLDPE of d=0.92 and melt-flow index 1.00 measured under the

conditions normally used for LLDPE



5 CGenerally about the experinental production
Processes: This is carried out as a sl ow

wo aenatiey - scal e or small pil ot-scal e process. PAI/BR20041004687

10

15

20

25

order to enabl e tenperature nmeasurenments directly on
the filmby nmeans of a thernocouple and to make the
adj ustments easier. After dry®l ending, the two

polynmers are nelt bl ended and extruded 1.0 by neans
of a sTihé folfuving béandssanedwedxt r uder, constructed for

experi gent The process is continued in a
flat d?@%eséi ngé{%ﬂ-ﬁ%?%mn wi de and 300 mm |l ong exit

orificgqoTbp dipy, WiheR i s not for coextrusion but for
m)noex?rusqsgn ]Gg%suppl ied with a gridchanber with two

| amel | 80% PPre80YrlildsPEgeneral |y as shovvn infigs. 3a,
b and c Irmedlatel beggorel ..' af t e 2 0L LS

% ta lu;'o‘o’;,;}_"" o) S
2%@&1&1’1 ch&h% 578 'a%@e%tb?t%ﬁél% rréarh!aﬁngﬁ Bfri’t?ta%deage g]tc%té%g Slow in

f beysr tb'%#ﬁab% t%nwbtute@nmurbn@mtadmembeom recfilmyby means of
bet ween adjacent |lanellae is alsgo 1.0mm Wth 'the

erdbprmesruie NHJAERHSINAAAUHBIGEIBEESS 1 ol | ows t he

:83:: fét ﬁ{?}éﬂérgﬁ@qas sh% W})rﬁers]ar@'?\qelgb%ggéd a'H%Pextruded

| HyTREShSEf éal@nﬁ’lltpﬂén@tac)hscrretneextumerpuonﬁnmt@dvfofgemeelmental
fII‘St interruption,the spooled up §l|e | 6'galntaken

t Ipuoprges: ol hepepqesséy contimygd in g ﬂg’g § 2.9AMoyde and

t are used.to.
G Rl 5L Pl R o
zﬁ&%é&#ﬂsﬁﬁl 1§ dUppfled vithhe gridchamber Mthewopamellpelfmrmed grids
(219) 1s renoved, but excessive plea

n
wigeneralty aasbewn im§ge.as b an@@oulﬂ‘@aeciﬁte%éb?fﬁﬁe #Rd ‘atelthe

(5105 508 i perly SR C el En AT e pimes R 20m high.
W J@@nﬁ’él% |HQMé%dB%$e dcbumierhavangle dfigge t& the main

2004/ 094129 PCT/ EP2004/ 004687 67
Trmurfan:led of tieloyy, (rwafesaacét‘tﬁm@t ick angt theePasing patween

t|v net d ng narrow, about 15 cm | ong
3 @P%%@ ?'ﬁx @@ﬁ%r atory 'apparatus
ConSt r U\‘/Vn?\dthé%’xcbﬁ’!'@hé chBBhbd BeldWgtthe rotdEs fpﬂowestlse route

Al'l tenperatures indicated in C. 5 Tenperature

downishrie ahoendn 6ig. Heandufiterd. Paerogs is Iﬂ&@ffﬂpieé{}%%ﬁfa?\ﬁi?én fig.

at 1 ,eaan ?H]ecfﬁm |% spo%ledcl up aﬁe? e%gig)'interruptlon. Following the first
interruption the spooled-up film is again taken through rollers (206), (207),
(208) and (209), which then are used to hold-back instead of pulling.

In order to allow direct measurements of film temperatures with a
thermocouple, the upper part (219) is removed, but excessive pleating of the
film while it passes the oven is avoided by having the surface of (213)
rounded with a radius of 2500 mm (but 1000 mm at the two ends). The
frictionally withholding device has the form shown in fig. 5 with radius 0.2

mm.



D e tenperature: 220. Tenperature of rollers (206),
(207) and (208) when used after extrusion: 10. 10
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0.3-0.35mMmm Filmvelocity after nelt-drawdown: 1.6
mmn. Filmvelocity at entraiice to hot stretching:
0.785 mmin. Tenperature of roll ers,(206£, érZOY?V and

(208) Whercoldsdeawing fenld stretahine)is cartied oukin RIa|ivE gnanner

115-120. 15 Hot st hi o : sad)
o criavinei g, S ihgt o SodimPri ) 2o T RAABe oy
gé%‘ﬁéraqﬁé éé&thﬁ?ed Hﬁ}gﬁ%i[@{eﬁsnhgg t enper atures: For

conposi tion, , rials are carried out, In one
trial Dekeredéds prvoasse: 180 tewparaiwesgndigaies in

(216) Tempegaiyio of SoWBHEISRRETH PYPtGIdsEy S0reos
(216) i , rature -
| mmedi gl ol dorldrefurs L BhiBhEg PR 421215122026 o 135.

In ano tria rred to as "115 hotdraw ng" the
filmtepesmporaure: @260 atel y before the stretching

bar (216) is 118-123 a h il m enat ur

i mredi deaRerature of splless 2§@$>g?%&r> ahih IR Sl et afteyy
Two serj f.cabd stretching trials: In both series
ten‘pergf(ﬁijs%foﬁel'n one series drawratio 1.50:1, in

t he ot Igiim thikhcks dier melttiavedoverasattardiation):r&Bdkaamm.
state. Investi %ati ons of nor hol_q E}LGder use of

scanni @%N@@beﬁﬁehﬂ@"o@r@i&@“ﬁb % "Wns from 2

differ hay e N8 B IS Témperature
ety o SR BB YR 0RF Sy G0 sy Rémpore
pol ymerst rollérsqa0B), (20F) A PXIB)/Misstiased to hold-back before hot

PCT/ EP2004/ 004687 38 the filmis hot stretched in the
rati o Stachingnd1®ol4 ’stretched in the ratio 2.00: 1.

o 500 8,0 PO sy ol o

treat e %hsrﬂﬂﬂka?erélakaﬁdwut 5 hours 5 while they
are supported by fine nmetal screens, one

of the Hepsitetabing teomeraipres; eF gr ea¢h P‘émBE%%Eﬁg gﬂgiéi%lgtare
due to ct:ahr(r:’le %rurt'i I%roneef tfrl'oaﬂengred to as “130° hotdrawing” film
temperature immediately before the stretching bar (216) is 130°-140°,
and the film temperature immediately after stretching bar (217) is 128°
to 135°. ‘
in another trial referred to as “115° hotdrawing” the film temperature
immediately before the stretching bar (216) is 118°-123°, and the film
temperature immediately after stretching bar (217) is 110°-120°,
Two series of cold stretching trials: In both series temperature 20° In

one series draw ratio 1.50:1, in the other 2.00:1, both ratios measured

in relaxed state.

Investigations of morphology under use of scanning-electron
rmicroscope

Specimens from 2 different samples are investigated. One consists of

33% PP and 67% LLDPE, the other of 50% of both polymers. In each case




the flat PP fibrils. Investigations of one of the
maj or surfaces in between 500-10,000 tines
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fibrils, generally about 0.03-0.1 pmthick and about
10-20 tines as wide as their t hi ckness. These
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ar nefdIfyl &5&@‘@05’0 hiek ahtaboemdb-20 timkes as wide as their

conposi tions: 20% PPl 33% PP and 50% PP. The
stthiakmésst r ess graphs are recorded as figs. 9a-c, |

Ca- 1
ctrai o ggé‘véﬁt%%opg%%g?cbo%ﬁ\ é\h? %F tudy of cross
St e%hsﬁ@gna %ntddwalcsawbhs ofBe splelcuhem)pam beepmssarbled in
'ow ng tabl'e. "As extruded" neans as taken u
a%rpﬁﬁes So

r &fwmpsw\e’uh tnelsecapn éﬂ betstadiedrin levad mitnethg gtlargp
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Stth?st tﬁaﬁﬂor‘ﬂ}oﬁ@éy ﬁaéaé@eére@lflnwh@ SEM DR tre seoiesientioned

arou means no cold stretc
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hed
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appearing in eft colum. The elongation rate

ggg);ogggwdge;mmawecawl@@m&hm ihg Berage RAfeMIgRNS, and
O Bt T hacausrabd A FAFES oL
élic tﬁgprag,;w,g@re&ggﬁﬁﬂm" either inratio 1.5:1 or

These tests are carried out on samples from each of the
compositions: 20% PP, 33% PP and 50% PP. The strain/stress graphs are
recorded as figs. 9a-c, 10a-c and 11a-c. For each composition a
strain/stress graph is established for samples stretched under the conditions
which appear from the following table.

“As extruded” means as taken up on a reel after melt attenuation and
before hot drawing “130°” means hot stretched in ratio 3.00:1 when LLDPE is
clearly molten, at around 130°C. “115” means hot stretched in ratio 1.50:1
when LLDPE is semisolid, at around 115°C, “1:1" means no cold stretching.

“1 5:1" means stretched at 20°C in ratio 1.50:1. “2:1" means stretched at



yi el d phenonenon appears very unusual, especially in
view of the low velocity. As it is seen fromthe

w@e@phgiiehere is a wide el astic range, nanely PCPEPIH04/004687
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22-30% el ongation, and within that range the filmis
rather close to 10 follow Hoo¥® s | aw. Above the
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Ofgnk @ﬂgﬂécﬁjé%ﬁh%%%r%@?_'éihﬁar%e_t?a’i/iét;ﬁﬁdfl glastic filreis not known.
mcrostructture shown in fig. 8, 1in which there is

hi /gdrinyallyatheres wilebe BadirishBREEand vehevelegity dependent ghamge from
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at geHfh, kept at this elongation for about 30 seconds, and relaxed again. it
then returned to its original length.

The inventor believes that this form of the strain/stress graph is a
result of the microstructure shown in fig. 8, in which there is highly
overstretched LLDPE in the regions where the PP fibrils are broken, while
the LLDPE is stretched much less than the PP outside these regions. The
change from elastic to permanent deformation means that the rupturing of
the PP fibrils begins to propagate. The very sharp change from elastic to

permanent deformation will show as a high creep resistance.



The test results are recorded in figures 12a-d. The
testing was carried out on a heated netal plate of the
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tenperature was neasured on the plate surface with a
t her nocoupl e. The speci mens were held towards the

pl ate by an object glass (mad® for mnicroscopy). Plate,
speci mens and object glass were carefully |ubricated
wi th tgheinkTestingeci mens fromthe same sanpl e were

| d |
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abegami 90°G. while LLDPE was senisolid. 20

00 Adr A \ydre HEQML Larfifle ééb%eﬁﬁhﬁswipeédd 50%/PP)

graphs rons, one bel ow t
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poi nt and the rreltlng poi nt of the PP, and a third

aFbedestresois arapqesded infiowtes a-dst udyi ng t he

shri nkage .20% PP sa
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f 5 c@eRhinehbh r&fﬂ&ﬂtm@p@nﬂ@dmu teimpetatDREwas nezadured on the
from90 to 120 essentially elimnated the owgqtatl

ofp|atbesuﬁ1acmywﬁfta thermaeetiptehe T SPESIFHIE WS @‘é’am?s the
qlﬁ% %@%ﬁn Qpﬁggg émgggﬁpﬁg%scw rﬁﬁ@é%méglfnéi%t and object
S80S st ior ot s
Theanple vesormbwayd tested simultansouply; (ang ihe Héluelslﬁ’f\ﬁhﬂ@ﬁage

E?su ot ﬁA%g i St ot pees 2RSS SR el At o

ﬁ% sis nmelt orientation it can not consi der abl y
contri uteto strength. In each of the nin
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16@@!6@@% 111 eteztnisarottoold stretched ata om 125D to

All graphs show three different regions, one below the melting point of
LLDPE, a second between this melting point and the melting point of the PP,
and a third above the melting point of the PP.

Studying the shrinkage 20% PP sample in fig. 12a, there is simply
zero shrinkage in the second region, that means the forces of shrinkage
exerted by the LLDPE molecules from 90° to 120° essentially eliminated the
orientation of the PP molecules. For the corresponding samples with 33% of
PP and with 50% PP, the result was not quite but almost the same. Thus, all
molecular orientation which essentially contributor to the strength is lost
above the melting point of LLDPE. There is some melt orientation left in the

PP which causes essential shrinkage above the melting point of PP, but



the sanple length at 125C, which indicates how nuch

orientation is left in PP when LLDPE has lost all its
woerdogledaed on. In all cases it is clear that theCI/BP2004/004687

sanpl e which is hotdrawn above the nelting point of

_I_LDPE in that respect 1is superl or to the sanple which

i's hotdrawn beneath that mel t4l ng poi nt. WD 2004/094129

PCT/ EP2004/ 004687 42 'y t0 CL w

Rince this @ndsa@ raeltiorentagionit-can {of %Of@ﬁd%r@bmco’gry % {9)
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melting point.
It is the shrinkage by heating from 125°C to 160°C seen in relation to

the sample length at 125°C, which indicates how much orientation is left in
PP when LLDPE has lost all its orientation. In ali cases it is clear that the
10  sample which is hotdrawn above the melting point of LLDPE in that respect

is superior to the sample which is hotdrawn beneath that melting point.
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WO 2004/ 094129 PCT/ EP2004/ 004687 44 CLAIMS 1. A

nmet hod of manufacturing an oriented filmby formng a

bbz_—rbimgaf at least two polymers P1 and P2, which both
a east partly crystalline at a tenperature

bel ow 300C, Avvhetl'\@l@!mfl?ﬁanh@&cwrm@cémonemmwlmdm;efowmwja?,)lend
nelting point which_is at | east 20C hlg
neﬁatamaehtwq/p@wfr@rﬁf’ﬁ@d el wh @? %aft Pari y crystallme

ﬁ]qdn\gﬁéqtggeyg%lﬁg%éqlgfﬁg\?r{s@ P|1 ect g?ch Ig%iettéﬁhmed

t tl@@‘ Féﬁnt Whl@?@%taéﬁstmmghemtﬁah&hemeMIfyl datermined
nits unoriented state at 20C exhi bits

cawifing point b P 2o Psenting {ne(Hprie £ 3 Tum anckatreieaipg the film,

oyl oy et Sl o SRS g fneces
Ofip Eﬂe SiyétcAEAgad, &d P2 inwkairminentad tate bt R0°Cexkibis a

mainly 1n one direction and generally has w
t hioekuéarst ofielasticity (B) wiigh istatleasid hdower thl@ﬂsé 8F1§1 gnd

? {pgluefrt]\i?qaqafllrrll %/r%rpritsgéi gn%clwlr& e ngnk@ witith §8 SRiiglser8ion of fibrils
of P1 surrounded by P2, whereby each fibril extend mainly in one direction
and generally has width and thickness which as a mean of these two
dimensions is around or lower than 5um, and further stretching of the film
partly takes place by draw-down after extrusion of film while both
components are at least partially molten, and partly at a later stage

characterised in that the film after said draw-down is hot stretched while P1

is in solid state and P2 is substantially molten to selectively orient P1, such
that the elongation at break in the direction of said hot stretching, at least
25% this hot stretching being carried out by drawing the film over a
frictionally withholding device.

2. A method according to claim 1, characterised in that after said
hot stretching the film is further stretched while both components P1 and P2
are solid, in such a manner that the product film has an elongation at break
at 20°C (by slow drawing) of at least 25% in any direction.

3. A method according to claim 1 or claim 2, characterised in that

the fibrils are flat with average thickness generally around or lower than 1
um, preferably generally around or below 0.5 um, and more preferably
generally around or lower than 0.1 um, and with average width is generally
around or lower than 5 pm.

4. A method according to claim 1, characterised in that in order to

reduce the cross dimensions of the fibrils, the molten blend during extrusion
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that the filmafter said drawdown is hot stretched
while P1 is in solid state and P2 is substantially
nmolten to selectively orient 4FP1, such that the
el ongation at break in the direction of said hot

$¢ p%g&k ﬂ%ough o sk ond2MrddH 6r ot Iodated irharatabieng
cafried out by drawing the filmover a 20 frictionally
inhedhiaingpstesanof the ext aefice af KecorBisign O8vicPaPdirs,

characterised in tha fter, saj r ing the
fGhampey @)’r"i’%@rgaé’tW'gﬁ‘%ﬁ@@%?@@%b%ﬁﬂégﬁpogﬁ@%ts P1 and
P2 arg sol h gnethBd BeeBrdind aNaeim Uh ehatdutenrantindhaf e&ch such

has an el ongation at break at 20C %by sl ow dr aw nf% ,
africihab eadls 388nding aayerdi maltiriedies in3hg dirachan pbtne flow of the
according to claim1 or claim?2, characterised in that
telten BieNd are flat with average thickness generally

aroundg or | QURKGARSRcbraiRYo BT, biedsnissdld tat the major

around or below 0.5 pm ahd nore preferably generall

afaNe th eact eue gtidane 8lahtgairso dnal WQW%W@Q@"Q{PMW?%‘“

gener al | around or |ower than 5 0 4

agleowtdi Ghip akowl A" ip the maipr S quFﬁl%%%'?teﬁHHg&gdgﬁd'

to requce WigefHoisoddidiRge Mm@ dispadiohised i trene
004/ 094129

nol ten” bl end 'during extruSi on WO
PSIBHERg QP BRAGAT thickhess apdsiistances betreen theewalls grresucn

-t e s pogtudisasattion at s ey S e PR 3 faler surface of
i d h ' . i h
:ﬂﬁ flgﬁi%niggs_r e@‘_@YéAﬁ\%E @rhcggﬁer@ Shest bhsfolheugawaiis. t he

according to claim4,
char actger i s@dmisthdchatcordioly teatdim 6, chrdractesiseddy af least two

extending several milljnetres in the directjan e
f igaidsowhereein thel sush wallsef one gnid gEe slanted g ?PSJ‘%S@Q
claim.b, .c Esed.d t the mgjor walls in
eﬁﬁ%ﬁ%ﬁogﬁg’%ﬁé’fg]%a%tbgabﬂg' t hat eaJch forms an angle

bet weery. abquinstifod acedrdirg t60claim t hehanaictarisedrin Aliat iBf
the flow entering the grid. 10 7.

) . A_.et hpd accordi
{ Guchassion fo S eresspn 388 tienUREPN Chde E%mﬁ@é gﬁﬁ% and
the val I thi ckness | ' BnHIFE WAbleftar the film
sichd® tepn@%ﬁﬁhlgﬁﬁﬁtﬂ%ﬁ@gié?lﬁﬁf Uhe “devi ce
pes PeBEH FF-Iiiktioaedengaydment with attreatingdvedysofigangrolled
enters the grid, there are at | east foKr s.uctb,}/val lds. q
temperature to melt or at least partially P2, while keeping solid, an
immediate thereafter, while P2 still is at least partially molten and P1 is solid,

the film is subjected to the said selective orientation of P1 and subsequent

solidification of P2.
10. A method according to claim 1, characterised in that the

frictional is withholding device comprises one or more bars with rounded
edges over which the film is dragged while following an adjustable arc of the
bar edge, and said bar or bars are maintained at a temperature which
prevents the film from sticking to the edge or edges, and the length of travel
in contact with the edge or edges is adapted to prevent P2 wholly solidifying.



8. A nethod according to claim®6, characterised by at
|l east two 15 grids, where in the such walls of one
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wal I's of the other grid. 9. A nethod according to
claiml, characterised in thad4sin succession to the
extrusion and attenuation of the blend while both P1

and P24 ar eArRbfrRd addofdihh teclsimf9, rchiaractetised irothat at least
solidify P1 and P2, thereafter the film2Q is heated

i theaprockab stepst feomeanghigeluding extrusian kR and iecluding tbe
controll ed erature, to .nelt S LLial ;
ol Rk e SRR BRHis: 58 WS, e BRI 25t cEnces o
V"HHQ%&@} ﬁé\!/i{;é a'cﬁngtbeh@ééﬁ iHRAEddIiMg ahdTie subsargieRLhésting,
solid, e TIrImisS subjected to the said sel ective

ok preferaiply dhe Ptocass sepzz ajlonning selidifigatioreat P3@reflso

P2. 25 10. A nmethod according to im1,

cKarad @ytisdns \N'tf]feﬂ%ﬁ&trﬁ@r P(‘??Q;Sﬁ%%@% i s w thhol di ng

devi ce .6oNPry i ided i ale fil
over witonr PhIEfhh EcciglfRf 8 e 1 1 dtiarienged in diiene film

agk bsiadedaardlafilmhend tiee centgsllechineldgadk heiwesn gestigg and
are maintained at at

] ich ts,.
f isuRBeaURRtdaating g qs@enq?éﬁégbﬁéew“@t%g@g o %'EH%'SO may
I - : i tact with the ed d
| S Re TGO "o b |y S0l i difying. WO s
2004/ 094129 ORBHREE Q8o ®7claitt 111 chaxagtarised in that the film
di t laim9, ch teri i n_that .
e formastass seaid 1 bRpIEdhEPIYeHG B9 DY eqs e final
neludi A . . _ q
| regiipficBoh BF £ irefeny ¥ oqitrdtied Folapacketyueen eabiing an
ﬁeédbf?séqaélgﬂ Hi@aacb@ i‘&;es’naﬂglimeflgm omegonmbre {o:arcsllafbsﬁqgemth
eati ng, and preferably the process ol | ow
s mOUddgd esloes @vgr tht*@yfélms'é or @%9?5 w@ﬁsﬁﬁﬁ‘wm arﬁ‘ee“lﬁgsm‘b'e
ith the f . . . :
1A e L BAG6 SR S4BT s R et
exfehitfiesturs whidh BleVintstihedfilch frtve stickingotol thel siaid edga ok edges.
bet ween cooling and subsequent heati is establis ﬁ’%said
by a rol4.er Amethgdmosordingte glaimg ,Mﬂra ' a
id i ng.. , j ' -
o riaiecil BRried But AR Titp A7 SRtifbtatoa digdglineht ity two
| NhéatHY BEdiES ToMWiHiEHTIseprov igidasneaod eaich sides of the filne the spacing

final “solidification of P2, whereby the controlled
hobeltvakSa)éh@aéﬂgM‘Q%@Te&féb%%%@ﬁ@fﬁtawsat ing is

establ| ?g.ed Rymg{ﬁ%doécc%%iﬁg% ftin®, dHat4Gesédin that the film

immediately after the extrusion is cooled to solidification of P1 while P2 is

kept molten or semimolten, and further in immediate succession, the
selective orientation of P1 over a frictionally withholding device is carried out

with the polymers in such states.
16. A method according to claim 15, characterised in that the

frictionally withholding device comprises one or more bars with rounded
edges over which the film is dragged while following an adjustable bow-
length of the edge, and said bar or bars and the length of travel in contact

with the edge or edges is adapted to prevent P2 wholly solidifying.



I's rounded edges over which the filmis dragged while
follow ng an adjustable arc of the rounded edge, and
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whi ch prevents the filmfromsticking to the said edge
or edges. 14. A nethod accordiyng to claim 11,
characterlsed inthat the said heating is carried out

with t &fin @B sBardrisdd in thapth20
heati n g‘sétﬂ \I?/%F%W%&gélowdeg one on each side

adodiifg tb Ith@satdﬁamoamanged et b cir-lubrigatedRngrgemmntaf the
preferably being adjustab net hod according to

il with 2 GaRling &8y é‘(ﬁl’n‘trﬁh?ﬂﬁmpﬁ@twq m imediately

ft
arter Lge e/&%étﬁ?&%cbérd%ﬁ@'t&éleaﬁﬁﬁ %Wwﬁ% f?fen

| BB oA %afm eatswm:a lthé filen ﬁﬁasgmtmma(;ce@ engpgament Bithdwo

P1 over a rlctlona Wi, t evice |

besting bodieRcoppPYRECH S SLiIe UTadEs SN RpRh §Hic
cordl sed in that the
?%QWJQ&?'% p&%@ﬁ%&g’el@jgé‘@%&?%omn ses one or nore

bars wibh r aunderdd mng\z@clamﬂm@;rchahacterlsad igthat the said

dragged while followi ng an adj ustabl e w 3

t further greteiag EeaTIBEIOUSN K28 SETARAORGILHY %ﬂ'g‘? rrcEpA'dd e hot

tr{avel i n fctg f@ﬁ‘ Wi th the edge or edges is adapted

t SUBICHEH? bl 1y solidifying. WO 2004/ 094129

PCT/ EP2004/ 0h6fhod éacolamngmmom __ageﬁgdm_mama
15, characterised in that the e sai

s isattabliessetaationeaf thacopgitions forhe @ﬁ?@‘gﬂ é?r& ARl 0‘%%5393
:g%s é;éfpg]‘@ﬁg,ﬂg ddﬁoqd?{pﬁgg%gym%der%@atﬁa@t r%dpromotlng material to

cor

C*Pﬁ%@?ﬁﬁ&é& 8fbrid} tﬁé‘ﬁing‘ithama%neniatlng aftercfahi solsdiﬂ@ajton is
I'min air-lubricated enga

hmlaptegﬂ tmophoelslpemtmsegj(mp@r@@f g}e ?ﬁg%( ﬁpdﬂrhgonnectlon

Zgﬁ et aiplie ext gﬂg\%ﬂé@ o P?f %ﬁg@%ﬁg'%@@c%ons

ChAL 76 @?FOh%%M@ﬁéHéﬁaIW@dérﬂie@ m@t’hém‘rfashioataﬂamgngls to the

carried out In e sanme longitudinal direction as the
thlrecllGnsijerentatwgl of the film 20. A nethod according

to cl aim 19, teris b

sel ect i%h ofAméﬁeéﬁﬁp?rd@?% q,%l%nﬁ"’m é_r%‘rga_e_n_r____ééhh%at the said
ﬁjﬁf\épgﬁ&cﬂfr@clg%%?ﬁed 30fabaioupas0°g chyatewlhhvmrdemperaiure

fine I sper fracture-pronoting nmateri al F

extr ud@lz bI eAdyethbd aCOQgIlllﬂthﬁ ﬁlalma% shaeadt %%i !lﬂeth in

f uétljccseg!sﬂoﬂltgls%?& 1L r[her stretching; transverse stretching is carried out

while P1 and P2 are solid, preferably under allowance of a simultaneous
longitudinal contraction.
23. A method according to claim 22, characterised in that

longitudinal contraction is achieved by forming transverse pleats in the film

prior to the transverse stretching, and the latter is carried out by means of a

tenter frame.
24. A method according to claim 2, characterised in that the said

further stretching is carried out transversely of the preceding longitudinal
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the |l ocations being generally extended in a |inear
fashion at an angle to the diédBection of orientation.

21. A nmethod according to claim 19, characterised in

t hrferitigorsaf fthe fik®, praferably sihiletthé rflhg i$ sllewed teghonk irmsaid
around 50C or at a |lower tenperature. 22. A nethod
ad@ﬂ@lﬂM@a‘tWQﬂ“Qr‘m 19, characterised in that in

7ot omthg (AR ehEddfito § Bl 31 SnoydchIRERl R e

Predfrpikai ¥ aomieredeby mﬁmmtraﬁs@ersematam@msﬁlm prlor to the

| ongi tudi nal contraction od accor

cltaamﬁ\@zse &ﬂﬁ%tﬁaﬁﬁeﬁﬂgéhe||ﬁthHatcarﬂ'%EE v%ﬁ dnler
traction is achieved by form ng transverse pleats
'RRE film prior to the transverse stretching, and

the | atse@r A ntdthod edcotdindto oréms!, charactérsedein thahewninor
24. A nmethod according to claim?2, charac r},~I
trmrfaqedasar@cmtrﬂdegmatéea@t%ﬁ ﬁee@% E{%P@gtoo%ﬂ ance
DoR60 Boetesies ERGIRIEHT,R%0RARENIE of e fim, |

film ppeferAabhathvlidceotding to bm.ms1 @hbcamansen ghihiah 1
in said |ongitudinal direction. 25 A met ho

acmsistag)fmlmr@weaapomldet@rnoé\@ihylﬁneﬁ%rtephmalate and P2

© nEepTy ROpRiRt o pidveshe ol bE BB KRNI "
the latpgr iga rﬁé’thbd%c@kt!m@)fo ERAMS2 01N \ﬁhk:hrﬁaﬁni pofypeoylene is

26. A nethod according to claim1, characterised in
thatcr)astaillnerCOpslymeIch Arapyenes coextruded on at | east

onas or - 88ai £ & TretoRiksearciBAR &2 B 2Bt RS e ivethylene
27js échfé?émﬁe BESAYAen Bf *ethyqéﬁe MAréferabirImeiae iovs eenbity

t hat consi sts  of pol ypropyl ene pol yanmi de or
pobplyetm“emm terephthalate, and P2 nmminly consists of

SCEL?SY'@@ %ﬁg!%ré%cq%rﬁd P10|t§ﬁ; %é‘ ‘E %—éﬁ?o%@'e-q after the

a %Hﬂgﬁ‘%é h’fé‘?ltl%ﬁ@&'ﬁ tl‘i’é flﬁﬁ ORblcARShibiE 2Bniakidrer ipBalanced
according to claim 2 in V\hlchthecloolyethlene

orientation, is laminated to one or more similarly or differently manufactured

films of uniaxial or unbalanced biaxial orientation, whereby the films are
arranged so that their main directions of orientation cross each other.

31. A method according to claim 1, characterised in that

additionally to the mentioned steps the film is cut into narrow longitudinally
oriented tapes.

32. A method of forming a film or sheet of thermoplastic polymer
alloy in which there is formed an intimate blend of polymer material P1' and
polymer material P2, the blend is extruded through a die, in which the flow
passage through the die comprises an exit orifice having an exit gap,

characterised in that upstream from the exit orifice there is provided a grid

chamber comprising one or more grids through which the blend passes, the



is a crystalline copolyner of ethylene, preferably
linear |ow density polyethylene. 30. A nethod
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end of the nmentioned steps, the film which exhibits a
uni axi al or unbal anced 20 orientation, is |am nated
to one or nore simlarly or @Pfferently manufactured
films of uniaxial or unbal anced biaxial orientation

?ﬁ'@r@bgridshba\fihg @periues offa sizgereleded aredyrs thepygrage size
irections of orienfatjo r.Q : ; ;
S ol ROEBTUPRES B B a1 i PRE, e B or g being
L it r@ﬁ‘nﬁ rareshakans isfwitler ihmndhe said exit

ﬁﬁ?%‘gﬁ%ﬁ%jdéwd Ilﬁ)‘ﬂqgﬁqlﬁ]gi nal |y Zséﬁgri er%dggst_a{pes. 32, A
repichaide @fidfabanitrey fartifén coroprising et gait radustiRpRoalien petween
polymer alloy in whjich there is 0 L | :
lhersarean g6 JirFiemnratepyre g3 1SR yEich B PRE flows s
P2’ i axfi e, in which the
il %Céggégﬁg?ﬁﬁ%%??@%?%ﬁ gt‘?g%?i ;(es an exjt

ori fi cg3 havimeethod excordijagio Si@iro¥a); ghaeadiesed N Ngh
upstreamfromthe exit orifice there |s Drav ;
eaeh skemardnas oAl egqt%fglag @eggrwlgmﬁt@s&l tihrgg]ﬁrg%tlon of the
\ébi ch the blend passes, the WD 2004/094129

@WEPZOOM 004687 49 grid or grids having apertures )
of a sgze splmsthed dogordidg te claim 38, eharrcterised indhaj fe major
di spersed phase of P1' or P2' in the blend, ri :
owals inisagle BHeh orig @& exPalnEaly Blanay A Bisibnigg $pilat each

ere th | Sl | btmaj@pBurfadeof the
o aecHbandB e SBbul 1ot aBuE POt e 0
PBIErdoo ehwesr iy thetdriel. screen and the die exit wherein

the gap through which the blend f is, re )
| east part wayethed3reosdipade da |W|§| erl _l?‘ Aafthe said

met hod_ag¢gor di , ' : r i idistdi@tsuch that
r BbOG R E it Vet T ARt AR ERE 306 wells enb ue
M biGRiEREnAIsdotien &f trestisoperpkntivelarftb dhe mejorsaprfage of the

met hod according to claim 33, charat terised i tg%
t Inbenchflow asibis enters Bedrid doeregies gl?%StsfaH%?‘éﬂQ K ﬁ y
I d \ )
bet naerBabod e aGibrifid f5afif B4, chatbbferRBdticteast two

tRgch gjrfé!%%lﬁibﬁ\fﬁlﬁnéw Brgoppesily slangsd inAretaticiote the direction
according to claim 34 characterised in that the said

1%f dngy bterehitow eaterisid therdridkness and di st ances bet ween
the Waléf ag mselfﬁcl;d gg&grding to claim 32, characterised in that there is

coextruded a surface layer at least on one side of the blend flow, preferably

£ v
™

before this flow meets the grid or grids. |
38. A method according to claim 32, characterised in that P1' and

P2' are incompatible to such an extent that they exist as separate phases in
the final film, but are compatibilised either by use of an alloying agent or
mechanically by sufficient mixing and attenuation, and P2' in its unoriented
state at 20°C exhibits a coefficient of elasticity (E) which is at least 15%
lower than E of P1', and preferably but not necessarily the mechanically
determined melting point of P1' is at least about 20°C higher than that of P2,

and further by adaptions of rheological conditions, percentages of the



in a longitudinal section of the die perpendicular to
the major surface of the blend flow as this enters
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nmet hod according to claim 34, characterised by at
| east two such grids which miftually are oppositely
slanted in relation to the direction 20 of the blend

{:&WpSHér%l 86d cbadgiohs for?ﬁ‘nxmfg artl raxtfudmgcm dispgrsion of
alm 32, characterised in that Eﬂg%r aah% fa q
smidraseopiegly fing fibdigar Tl pREVAIKSS Fo SHFTQUB EnQY ok Torme
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B g sivh el Satthlif o MIE el 7 ofe dircliofighs

Qéﬁefa’m Rt tR&kR2s stbend be et thah&png meféwahiy around or
t ent hat they exi st as separate phases in

f lmr@er thiah rhynh uandasstél r@@fﬁ)atef@rahhsa@%q YPWEY 1h@b86ﬂ~méﬁnd

t\étqqg%é%]@;q tr}ch%BSQ# né?’lc{%:ri%g%%? b i i f‘&e film is

Eﬁﬁfﬁ%kjbéffe?affléééﬁfﬁ‘l" fbeMechfsotioimsd. city (E) whi ohi's

at east 15% |ower than E of P1l', and preferabl l{

not neG8ssai mthdﬁaamdm| tolaign 38, Qt@.@ﬁ&@f_é@g_f&é]i hg said
of Pl' i

p%‘.rgtcm ISt b@rltl?y@(s% (af?cg'r?b %‘%39 ngg ranHQfl’@férQBlS/ tR& film

Etidrhef ie faﬂﬂé‘/dﬁﬂﬁ 2%9id stretching.
p%??%‘%ﬁ‘? 8gﬁtggg%g}g§§gﬁpclments and cond?tl ons for

m Xi ng 4@nd e‘;(medtmbdwgcwordlngo’@r@am%fm n ghat) y

fine fibrils or net

ppOSﬁ@llft@seracontﬁa&p@ ey odw;] 3§ eyl ﬁﬁdtréwsverse
l#fmi N one direction and generally has a

tﬁ%%ﬁ'@sgﬁg?bﬁnd or lower than 5pm preferably around

or 5 | aMer thaethodaagording tot¢laim #6r ehariestasisgll i that the step

? hegetshing feanueds tadie tPeRds of His AitiS)s bifRhet Ay,
regél# Hg Ollﬁ tt&%&fr%étfd??ﬁf Rbdriiglvhiledsé |dtfer dresoligen

according to cl aim 38 .
char act42.i setl methothaccottingto dalmtBBecbara%eriS@d in that P1

L:(‘gﬁr‘]’%\f/%%%; pg@@tr(?@e}{lgﬁller %&t&%‘lqg%lfcgfl%cﬁy?thy[? Pfa%hqhﬂa and po'
’f‘%g‘dy iy Ghgbtsiat {)'IOBE/I @dlﬁﬁeﬁé* SO%WIW ng. 40. “A

accordin charactérised in that
possi bi43.tieA nﬁethod mt:oa:bmg tmclaire 42ninrwiaig dlae pglygropylene is a

precedi ng fine transvers% pleating of the film 41. A
megnysi@lliiecerralyiget 8f RIORYIE®0, characterised in that

the step, 15 %etﬁbﬂ%toﬁaﬁ:ﬁrgg t BRFKABE 4D irt WRicH thegaolythylene

of the fibrils 1Ts precede
is a copolymer of ethylene, preferab|y linear low density polyethylene.

45. A method according to claim 38, characterised in that the film

is given a strong uniaxial or unbalanced biaxial orientation, and
subsequently the film is laminated to one or more similarly or differently
manufactured film of uniaxial or unbalanced biaxial orientation, whereby the
films are arranged so that their main directions of orientation cross each

other.
46. A method according to claim 38, characterised in that

subsequently the film is cut into narrow longitudinally oriented tapes.



stretching in the direction of the fibrils while the
|atter are solid. 42. A nethod according to clai m 38,
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pol yani de or polyethylene terephthal ate, and P2’
mai nly consists of a propyl egﬁ copol ynmer or
pol yet hyl ene. 20 43. A nethod according to claim42 in

o 102 PRRSRAGIAG o Sttetms

(?ééﬁtbeeﬂ%ll/@ééi)’é@@%arﬂlér @ropenmsy med Rf andR2 are,

preferably |linear |ow densi yet hyl ene.

nizichopatibteotoosurh 2 sxteat thasg%ey: ﬁ%&'ﬁb@? @@P@@&e Phaghan the final

the fil

ﬁ@y.@t%@%@ﬁp}wﬁaﬁ%@ﬁ%‘féﬁ@%saa&; By spBioR e
ﬁahfé%n& gy%ﬁﬂ@énﬂwﬁ@am leﬁtén)mcm amdfmefaabwout not

rranu acture uni axi al or unbal anced Iaxtaﬁ‘lﬁast

onkesssarilpthe meehabigatihdetermings eling PARGELFd oS

ogﬁ'g{m. Z@I@nlz{l% e Mﬂ'@a ngr :agﬁ ghbgpgf %ﬁg@ﬁs?ef rheological
@ﬁ@fﬁbﬁé' Mehfé i thé eBFRIHEnts, )antift@rfdlltldns for miing and

o narrow longittudinally ori ent ed t apes.
2@ﬁéh08t4dr2% ma%maWeswh%wa%CW'hﬁt ﬂ%i&nds in one main

R s ek ol bl BB, gLl o
P %w&'%aﬁa urf’ &nd hBs %'W@EH B{ RakD5 Sintds @t ieltresss, t hat
y eXl' st 'as’ separate phases in the final film_ bu
af e Com&at' quﬂw%ecwfd;ngotyo clgign 82, M@@A@@# and
nmechani ca
a8 reremig S Bt S SR b e Ep e pases in
it Pe i Tk o 2pRRsRbingag Elinel Ez?kﬁ'ma“magmr

ada1pt| ons of
r hpetregiically by eofficiant nsixingenceentetpian enduqﬁ@ erably but not

e e S kel el i A L
| o"i‘/t?e u‘?gﬁegrﬂg erdthéﬂ%é F)’/i‘aénd*fdrtﬂéﬂﬁiﬁé@ap?lrmmf rhéologlcal
m

m prefera around or “lower than 1
angbrititors, \pﬂedééntaged; ehthe cfompmrmte.tand pprdtitiens forggixing and

g‘ri']ét?%%%%%! Sé.?»%r%%e %h%hé‘r‘p%%«ampaﬁ‘sgﬁ & ek Aty refhpricof P1
et B PRCCRERBIERCL) i) caoh b et many
or inlehd 88t It dasya tmclemfsélarolemd ormowerghan dLextrrataraply
and preferably but not
around or lower than 1 um, and has width at least 5 times its thickness, and
further characterised in that there is added a volatile expansion agent prior
to or during the extrusion, which agent is soluble in P2' but generally not in
P1', whereby expansion is takes place after extrusion.

49 An extruded oriented film comprising a layer of alloy of at least
two polymers P1 and P2, which both are at least partly crystalline at
temperatures less than 100°C, wherein P2 in its unoriented state at 20°C
exhibits a coefficient of elasticity (E) which is at least 15% lower than E of
P1, and the alloy comprises a dispersion of microscopically fine fibrils or

fibril network of P1 surrounded by P2, wherein each fibril extends mainly in



necessarily the nmechanically determned nelting point
of P1' is at |east about 20C higher than that of P2',
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per cent ages of the conponents, and conditions for

m xing and attenuation a di spersion of

m croscopically fine fibrils or fibril network of Pl
2@nsirectiod edbgerrzally bas widtbaandthicknessvaiereibeangan of

¢ e dipeTo 8uar o el i g deteiBsa T that
or |owef thape P'I%rn Bk f] ﬁaﬁﬂ‘d gbhe@llyk%@éﬂeﬁmth resmalrs

t hi ckness, and furt er carac erised in that there is
added a vol mrnaeesnpm-manwagehuckp%sas oeneraly arpunegor lower

t he extrusion, ch en | e |

general |y nélf‘anﬁh qﬁ%’g\"’ d&%@ﬁ 53‘%%%&@0&(%%?@@&“
place ghter ﬁ%Uﬂ%ﬁ\;él#‘ﬂlnf%xhlSﬁ ?d@a‘h@ﬁ@%f@uptafé efitHel P Mfibrils,
conprising a layer o At | east two pol ymers

P1 and P2, VWl’hICh Idsmatimnamtmd ireazgenpmllwy\eerwmrn phan angle
at terrperatures IessthnlOO%; wherein P2 inits

unori ent ed §P5E‘%déftec§%° QUANEHIPE: a coefficient of

o1 25t 1G4y (BNl oo, 1Al umted pe et

30 P1, Tand the al I'ses a drspersion
mﬁé&ﬁﬁd@d@@k@)&eﬂam dri &t lebst ame sidebofithe r&lomyerdo ephance

ded by P2, wh fib t |
 bonSi Do ties anAT rEDOAICHERYETOPS RIS A AP TR | on
and gen Lal I)(flﬂﬂsac\e’bpc}nq ek =Rk ﬁéﬁadﬁ@r@é&jmthaﬁPg%@hsusts

of the I 'mensi on 1S aroun ower
¢ hefr sy srioby Rehel prIffémtde @) pdlpethipleria teréphehatate, fanst Pamaginly
genera I araIIe

wth the main segpfaces of the film
w.mmaﬁsmmeeyle@er@mﬂmerapbeﬁh' YIeRSer 5 than 1

o, S R SRRl

the oriented f I ons o

Plch/kRilide copoiiineh of peopylares extend in a generally
| inéar fashion at an angle to the dj

I
ori ent abBon. Agdm acoording 4e Slainn 51’@“'1\8 p?\at%ﬁ]pgéyethylene IS a

char a teris r
onoaRoiyRRt B Gitieb,Braftratl 1EBRL I Seriny Bogemylae

bondi ngsar opAhtdx@sidericinradsofdihy teb claitn 4Sahighr ispaminated to
of the film 51. Afilm accordi_nglrto cl ai

50, ..
chanatteeorieated film, éereby Hihaiain eetnorbso@%.ledmv% gross each
pol ﬁ]am de or polyethyl ene terephthalate, and P2 mainly

coR¥1¥ts of a propyl ene copol yner, or polyethyl ene.

15 52. Asfi | M ARCaEsHramgtte chifi 49 fritHenfonn aftroplgtwine or
pol ypropyl ene is a
woven-tape products.

56. An extruded film comprising a layer of an alloy of at least two
polymers P1 and P2, which both are at least partly crystalline at
temperatures under 100°C, wherein P2 in its unoriented state at 20°C
exhibits a coefficient of elasticity (E) which is at least 15% lower than E of P1
comprising a dispersion of microscopically fine fibrils or fibril network of P1
surrounded by P2, wherein each fibril extends mainly in one direction,
characterised in that the fibrils of P1 are flat and generally parallel with the

main surfaces of the film with thicknesses generally around or lower than 1




crystalline copolyner of propylene. 53. Afilm
according to claim51 in which the polyethylene is a

weopalytrey of ethyl ene, preferably Iinear | ow BPENEP1094/004687
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pol yet hyl ene. 54. An extruded filmaccording to claim
49 which is lanminated to 20%hnother oriented film

whereby the main directions of orientation C&rﬁ}gﬁss{ each,
%ﬁ}%fndt Whith At fédstrﬁattmer: thiertlyickoess.oand fgthes t? %E?FZ f
rope, twne or ven-ta . . ext rude
thatf t Enphosaniy & 'QE@?S'EQ%%:?%&IV%O@ ogg Fs[!'ﬁs'Alneast two
oryor s na i 8BCarding Kftiai B0 e T 0.+
i@x%m@% %ut('f%de ﬁﬁr?mt |@?ﬂ| ormt-md?is %isih% aﬂ@éﬁ}@ité ﬁ»{‘:‘af‘ce
elasticity (E ich is at lea an 0
fpmgmk'u?mprorsarhgs anél%ﬁ%@@i’dtifggﬂ?%'r@bgﬁﬁ% t[h yt ; i2 ne < of
i bri or fizhri : SHoteviduteih thgt P2, consists ©
wher ei 'eac‘%fﬁi}l{qércicp&gi‘(g{englg%i’ ﬁihy in one direction,
3bvoRrpRARIREhS_hidte palymeheof polyanidef P1 are fl at

d [ I1el wth th I :
i1 mBen tAheRAeceEaIsePEIng [P BIM g AP liaR o
W0 2004/ 094129 P 3 i ' [
Bl et ehi Tt RRRREALS e AT, M e rea

| Bireditils lorigntatiars erost @zekitithét desirabl e barrier
properties. 57. Afilm accogrgiﬂ?

t | ai m 56
char ac6@r i sédcallar expapeed & g%@)ﬂ%é(ﬁpggg‘énltg?/grresoeﬁ ce of

at | east one side.o I : gm all f at
oonshg B ek RRss b i ek ek o oy of
pLéé%ﬂ\ké lyrirs P4 Bhd P2aesiibal are atlleast martly crystalline at
characterised in thzglt P1 consi sts. of E%/(H Vi ng,[lfi dene

c eropenues) ydar< 06FC pibryaliey Fomertsing @ ARSI i | m
according. t | ai.m 56 wWhi j Leerx 4 P2, whereb
o raioseppically Shediri e fyfihetiotk e} Slinsuffied by P2, whereby

ol eR iR EideRdsWhangbw drieedinedtion drtd i flatorittotiicksresses

orirentation cross each other. 60. A cellul .ex
f idemerﬂ@eanmpndmrrlqweb?hanm Hrnealm widih I%@stq\%“meg ?th ﬁ'ﬂckness.

R 2%k Bl seBaiAd & piaf soruieRis Lxdaihyrihaxially

made f®m a east two polynmers P1 and

P%rieWéc‘t? B1AGE MarRi@tat td @sthephin, wherepy ttaé haie directions of
termperatures under 100C, the alloy conprising a

di srigttatiom cafsskah @hescopi cal [y fine fibrils or
Fibril &5 WOk K1 acdr g i HiaEH Bk the forh 8F Fdpe, twine or

woven-tape products.
63 A film according to claim 60 in the form of split fibre products.

64. A film according to any of claims 60 to 63 in which wherein P2

in its unoriented state at 20°C exhibits a coefficient of elasticity (E) which is
at least 15% lower than E of P1.

65. A film according to any of claims 56 to 65 in which P2 is a
copolymer of propylene or polyethylene, preferably a copolymer of ethylene

and another alphaolefin, preferably LLDPE.
66. A film according to any of claims 56 to 66, in which, in the alloy,

the weight proportion of P1 is in the range 5 to 75 % preferably 20 to 50%.



each fibril extends mainly in one direction and is
flat wwth thicknesses generally around or |ower than
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filmaccording to claim®60 which is uniaxially or
biaxially oriented and is lam nated to another film
whereby the main directions o 20 orientation cross

each other. 62. A filmaccording to claim60 in the

form of7r opAppamtmfmrextmdmmearpgpms@glmatgnabgomwlsmg a die
filmaccording to, cla

phayne @8, exrgg; |c;@ mr@dg@wgmqﬂﬁ%&sé@h@t%r{;al‘sz%msr@d%S{rgtchmg

63
Fes 0 RGP FAegEPetr 4 Solinaacsy slesbet sips,

athé fes b; Wﬁfiﬁ’ﬂ thwnaitehlahls%tm‘tclﬁéd lo@itugirtzilly rbydu@bgifﬁtﬁbmg
to any of clains 56 to 65 in
omagrSpyIIshe! arIgR LR e anghiates sproSot BT HETateri!

t er
e R A
G@meé‘ra\fzﬁﬂec Bomipfisirigealab naans foheoakingtite pxtopdad makerisl
Plis in ﬁerange5to 75 %prefe ably 20 to 50% WO
Mg G s &

ZMMMMW@PDWT@@Q%W‘ £Q0 r

tr d
hagteL e %a%eﬁg%?ﬂé@eﬁﬁ%ﬁghﬁhﬁ%@? h8eddnatefiaf
”%h‘éFécﬁénéédJW fiatibrdonsprisma gtrentmgsrrfeanssidvmatrlean'gfrom said
he material after it is extruded at | east

stsepend istretahiirg frieess, gnd @ﬁldﬁwnﬁheomgameéﬂssb@W%” said

stretc

weretd sirele iy e g S Gt TR e Bt "o e
whi ch tdee mﬂpﬁiéréius acﬁ:oﬁdlhgttcf@%Imlamm thlhﬁthSﬁlmﬁrlctlonal
second stretching neans at a | ower er at ur

c aigvidesisryouided withhelesarr ig fadenef mh'.‘éo ppg,(g@%tal for inwards or

t bet th
VRS Rasaade L it Uhiiby AL i T g% deideontrol the
f %cﬁ&%@ﬁ/&eéﬁ e dd\iceuhd uasehatedialri al , 10

characterised by further conpri si né; stretchl n msan?~l
downst ré@m fApparstisiaceasdiogdosiaiet h.%@&ﬁ@&'ﬂ@ sing,g shock

ddi t | |
; qclgg 11518:19%1 ﬁgéj{ﬁéa ﬁﬁ%ﬁg?@h%fﬁé\pé pest ﬁﬁ:W’tﬂe extruded flow
£iF C%%%B rfi‘)‘ \Hﬁlcﬁ% @beidiby 8 fI@KAﬁdJmcﬁ)ngnﬂébuunhtmbagts Els éhterior.

evice is provided with holes or is
of i crafor olppantus aceardingderalainbfO vqrgcta)mmcp@mpnses

P oRestig r?w;@%ls behSss We SO Eiingdn8hhs BRaRREYdRMAal Bevice,
for controlled heating of the material.

71.  Apparatus according to claim 70 in which the heating means

comprises a pair of fixed heating blocks arranged on opposite sides of the

extruded material.

72.  Apparatus according to any of claims 67 to 71 in which the die
has a grid chamber upstream from the exit orifice comprising one or more
grids through which the exirudate passes, the grid or grids being located at a
position in the chamber where the gap is wider than said exit orifice gap, the

grid chamber further comprising a gap reduction portion between the grid or



friction between the device and the material. 69.
Appar atus according to claim®67 or 68 conprising a
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past which the extruded flow _passes and which is
cool ed byaflowof cool i ng ium through its

interior. 20 70. paratus according to ck [ 69 V\:hiC{]
{ OrighaNd doaeK AU CONATPIT RGPS EBLHERR of FREL AR Ve 1 the
§o| [ Eﬁ?gg%ﬂ%nﬁgg the frictional device, for
ea

rng of the material. 71. Apparatus

accor diygg t pppheatos fr extruding thérhmpﬂmn mgtemadmemprlsmg a die
conprises a pair of fixed heati ng bl oc ( ?
oppwisictan exitiesfied thrpagh digkthaum Heran pp gand stretching

¢ RRER T ROSERH P AR ARbr 1€ 6T uiNG b ol loddf 6 s, in
Orllhé fifs® of UMH S Bafifal & sthdched gongldimelyughfinsh stratching
the extrudate passes, the grid or grids being, |logcated .
ameanspukilstiadm hightteeperairss angHB eﬁﬁ@O@%& }gﬂ@'% @\@rmate”a‘
th L.
¢ i eeheg fone gy By SBRond afssHirginfebR b aiower, 1
gftéﬂgefatwa ORI 3R oRRSARPRI QLAY B8 extriided nizterald

Xit orifice wherein the gap is reduced at | east
pdretweery theotwa etretphinmmesns, $aifcogling maansgpmprising a

A tys, | t rud
S A BT G ST B B o
st i eamétéﬁé'e&ﬁ{ izt Fhort |§\f9$ov’:l6é*d stdrit etarnber Gpstezara ffoom the exit

Ing the material after it is extruded by at
| egrificetcumrising pnemrtrh@refgnldﬁ thepugthwbich the %&L&ﬁt%Paﬁ%es the

S BRI Bl o S B
WALGRY ’il’@'\r @H%&lt%rlfldesgéﬁ Pd@é @HQ%h’aﬂﬂﬁrtfuﬂhék%drMpMng a gap

second etching means at a |ower tenperature
c ampiuEEom goricsbetemen thegricoa grids ame thecdie idiwherein the gap

mat erial 10 between the t Str hin d
cdélrf-"ﬂﬂceﬁ%ﬁh@a@, FASEA ED %ttﬁgkgﬁ OEE& ce Z?:r anged
for Cotnf(?her 4 Rbb&r e a8 rtileR dEheT2 ) 73 inhatiels leath sedh grid

in tha I's provided a grid chanber upstream from
t hieasewalls ertaridingseverpt insi mgth@rmreﬂtlonmféhg flows t hr ough

whi ch t he extrudate pass s t he
I ocat ed’ 2t aAaggrqty%%CW{ Frigstocy Iam%?g té ﬁg @S%H?I&% the
}g)jo‘#%alfsnﬁ%a%ﬁ' & d 8rd §ut§s¢at§t?é1l’y plBRagahd afd 8rBEsd so that
l;ﬂ er conprising a reduction’porti on between
t heagh fatmerargangie ttheeheabnde@)to {7 Ot thet majaiesugtage of the
extrudate flow entering the grid.
76.  Apparatus according to claim 75 in which said angle and the
wall thickness and distances between the walls are such that, in a
longitudinal section of the die perpendicular to the main surfaces of the
extrudate flow as this enters the grid, there are at least four such walls.
77.  Apparatus according to claim 75 or 76 which comprises at least
two such grids which are slanted in opposite directions to one another.
78.  Apparatus according to any of claims 67 to 77 comprising

means for coextruding a surface layer at least on one side of the extrudate.



is reduced at l|east part way to the gap of the exit
orifice. 74. Apparatus according to claim72 or 73 in
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in the direction of the flow.,_20 75. Apparatus
according to any of clains 7§ 0 74 in which the

maj or walls in each such grid bst
and ar €9.s| af\pearaiigs 9ﬁ%ﬁrd”’%até’r?rg’z)$r§u ; %3?25

?T?‘%\l#qé i&r tﬁrﬁg\%ﬁé gtrle{&?nr@%%ﬁp%&ﬁ@% fifn ddWenstredm @ﬂ Eﬁei‘

aratus according to

%@(&dﬁ(yﬁrét@hm@lmbaﬁgl d angle and the 25 wall
I ckness and di st ances betvveen tgg I’i“@%ﬁare
ip

that, 80 a Ap@ﬁgatu@@pﬁ@ndl%’ggc;aﬁn gpstrggn%hof the

p endi cul a i,
P ghsvse i Bleife PEarRahgisly < FiEfuein PRaPy dane t
V\EF&@%I éembﬂsw@o@Péﬁtdﬂﬁﬁu@mmisrtwtmenlmmh i%e extrggad
conprises at least two such grids which are

shwateral passepposite directions to one another. 30 78.

Appar agﬁs a%r di ng@rcggﬁ{é*egg? aﬁ}/‘%'f BRirfé 7’9°t07§70 in whlch the

conpr i g a surface layer at

PWE&%S%%@H"H rﬁéarﬁé"@orﬁpﬁléwat@nte\fﬁrﬂ@Ommémgm oven.

4/ 00468 56 79. ar at
of cl alais 6Appara®sm¢prd|ggApﬁgclam£1S%% % cH \pé/,egeé/ompnses

2%{)}3}4 ?@B[g#g glrr%zﬁgrﬁ @ﬁé@ggﬁ%% éf g*(?:é::‘?g‘ré rHP eprowded with

stre é%ééh referaip§ idleacdifhddting rﬁeamansverse

i ng ns thefe is a longitudinal pleati .
devi ce,83.pr ekmparbtus acoepdingite glaimBd, rwijeh rf‘ﬂFB'B%rrCC%%FPrﬂ%es a

ng @\Agclg{gg%t@g etihg %hcgp 8%%%@?%@3%@%% of the heating
A6 MBid E5QIRYEIER bBIgRbrolidedl wita escl e fosqumssage of

rframe I nc |ng an oven. 10 82. Apparatus
acesylidgrar, tpueielramlmnswmcpmsam.qmn@gl i§ iBV ggwmqrgcailon with

E;t){(\g?ngi%%tegjét% g&fmﬁq% He ﬁxfrHagﬁgﬁ%tehgl ¥ s a%fof fdHning the
©) &dirpSAbol B AfbrBBas fidkal Appar atus according to

er conprises a_cooling blo :
at | easg4.0neAppdmtas acturding tor¢laim 83 aRssk “@qug\:sqlﬁgneatmg
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facing the material passing therebetween, to lubricate passage of the

material therebetween.

85. Apparatus according to any of claims 67 to 72, in which the
further stretching means is a longitudinal stretching means and the
apparatus preferably comprises pleating means for imposing transverse
pleats in the material prior to said longitudinal stretching.

86. Apparatus according to claim 85, including a laminating station,
in which a second sheet material is laminated to the extrudate, said
laminating station preferably being upstream from the longitudinal cold

stretching means.



the surface of the block facing the extruded nmaterial,

by virtue of formng the cooling block from
wore@sopaeous netal . 84. Apparatus accordi ng t oPCi/aPII08®4687

or 83, in which said heating 20 blocks are forned of

m croporous netal in fluid cgntact with channels for

passage of heated air, whereby heated air exits the

bl ock r 0 f i6h ti7d eRpgsiondiie is a

t here gAﬁaﬁ.ﬁ#iérlca tggﬁggggbg?WﬁEe mat eri al
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67 72, which th 25 f th
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accoﬁglng to claim86, in which the extrusion die is a
circular die for extruding a tube of material, and
whi ch further conprises helical cutting neans

downst ream of the said second stretching station, and
upstream of the lam nating station, in which the tube
of material is helically s cut and two plies of the
extruded material are |am nated to one another with
their nmain directions of orientation arranged at an
angl e to one another. 88. Apparatus according to any
of clains 67 to 86 in which the extrusion die is a
flat die.



