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EP041079281 Descri ption The. present i nventJ on ‘pertains to packagr ng film
and nore particularly to-a tAin polynmeric fi-l msuitable for repl acr ng

pol yvi nyl chloride film especiall Nﬁﬁt{.&?.r ng applications; 5

Pol yvinyl chloride (PVC) has-long been used I n many -applications In the
packaging art. One particularly w-de-spread application for PVCis the use
of such nmebsyripabn as an overwap material for trayed retail cuts of neat and
ot her food products in a retail environnment. PVC has-several desirable
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a second | dybble (l@pnpri sing very | ow density .pol yet:hyl ene. 35-:- In one
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conpri ges: !cem?rmrn?prw Wner as a nelt -stream through-a tubul ar die
(12); d) heating the hot blown film to a iémperature above its grientation temperature; . .

o) directing the heated film through the first set of pinch rolls; . -
f) reinflating the hot blown film below the first set of pinch rolls by a blown bubble process and
g) collapsing the reinflated film through a second set of pinch rolls (22).
45 In yet another aspect of the invention, an apparatus for making thin, oriented polymeric film comprises:
a) means for extruding the polymer as a melt stream threugh a tubular dis (12);
b) means for hot blowing the exiruded film downward to a first set of pmch rolls (16a) the film forming a
primary bubble (14); .
c) means for heating the hot blown film to a temperature above its orientation temperature )

50 d} a first set of pinch rolls through which the heated film is directed;

e) a second set of pinch rolls (22) below the first set of pinch rolls by means of whrch the heated film,
after reinflation by a blown bubble process, is collapsed; and .

- ) means for circulating a heated liquid to and from a reservoir (28) drsposed at the lower end of the
pnmary bubble.

86 The method of the invention may be used to produce a film whlch isa monolayer on a multrlayer film.
Monolayer films may, for example, comprise very low densrty polyethylene, ethylene vinyl acetate on a
mixture thereof or alternatively may comprise high density,. polyethylene Multifayer films may for example
comprise a. core layer compnsmg .very low density polyethylene ethylene vmyl acetate copolymer, or a
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b) hot blomnng t he extruded fil m downward to a first set of pi nch roIIs (1
6a):; the filmforming a pri-nary bubbl e (14) c) passi.ng the hot blown film
i.n contact with a heated |iquid ned ‘qugi in a.reservoir (28) disposed
40 at a lower end of the prinary ub ; g) heating the hot blown film
to a tenperature above its orientation tenperature;-e) directing the heated
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CONDNONEr S.4 or exa very ensity polyethylene may be considered a

linear eghyleng &%@'MG@J 14 is collapsed at pinch rolls 16a. = ... . :
. To assist in this process, guide plates 18 are positioned.at:the: extremrtles -of the blown bubble 14
M The collapsed bubb_le is then reinflated in a blown bubble process to stretch orient the blown and
collapsed film. This is done in a conventional manner by trapping air or other hot gas.within the secondary
bubble 20 so that the material stretches at its orientation temperature transversely to impart further

40 orientation of the material in the transverse direction, The secondary bubble 20 is collapsed at a second set
of pinch rolls 22. A second set of guide plates 24 may'bq employed to assist in the collapsing process.

The second set of pinch rolls 22 is rotated at a speed faster than. the first set of pinch rolls 18a to
impart stretch orientation in the machine or longitudinal direction to the thermoplastic material.
The recollapsed bubble 20 then passes from the second set of pinch rolls 22 to take up roll 26.

45 The take up roll 26 may be a mill log which can be immediately stored or.shipped to a distributor or
customer, or may be stored for further processing such gs slitting into single wound film, machine or natural
center fold film. Thus, as used hersin the take up roll 26 represents any further processing, storage, or
further modification of the double wound, collapsed film once it.exits the second set of pinch rolis 22, and is
used herein to denote any of these possible further processing steps.

50 When using very low density polyethylene, it was noticed that some thlckened edges of the film
resulted from this process. To correct this.deficiency, it is preferred that. a reservoir 28 of heated fluid be
disposed at the lower end of primary bubble 14 in such a way that the collapsing material drawn through

~ the primary set of pinch rolls 16a will pass in communication with the heated fluid. In this manner, the film
is more uniformly heated and temperature control can be achieved' Thickened : tape edges can be

55 substantially avoided by such means. _

Although the heated fluid of reservorr 28 is. preferably hot water, other medla may be used |f
temperatures above the 100°C (212°F) limit of hot water are "desired. For example propylene glycol ( a
food approved material), hot oil or hot emulsions may be us,e__d'._:Qne'. skilled in the art will understand that
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10 W|th a conononer corrprl sing such materials as butene hexene or octene.
The term "pol yol efin" is also used here| n:.in a. br oader. sense to include
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| ongi t udi BgdmpBiir ection to the thernoplastic - -material. The recoll apsed
bubbl e 420 t hen passes fromthe second set.of pinch rolls. 22 -to take up roll
26. 45 Thesntrah ket glgpamatf ver @wrregsity @olyetiwicng, (354 WAR evhilabla from dinjornPebidal astly
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die and hot blown to a blow up ratio of 1.78. The hot blown film had a thickness of 2 mils. The hot blown

film was collapsed at a first set of pinch rolls and then inflated betwesen the first set of pinch rolis and a

45 second set of pinch rolls. The secondary bubble did not impart any substantial transverse orientation to the .

film material. The machine direction orientation was mcqea d by speeding up the second set of pinch rolls

relative to the first set of pinch rolls. The speed of the fl!'St set of pinch rolls was 11 m (36 feet) per minute.

The speed of the second set of pinch rolls was 55 m (180 feet) per minute. The result was a stable bubbie

with no transverse expansion and 5:1 machine direction expansion to produce a final film wuth a thnckness of

50 10 um (4 mils). o

Example 2

A film was produced substantially like -that of Example 1, wnth the same cdndltuons for the primary
56 . bubble (hot blown film). The secondary bubble was inflated from 710 mm (28 inch) Iay flat width to 1170 .
' mm (46 inch) lay flat width with transverse expansion of 1.64:1.
The speed of the second set of pinch rolls was 108 feet per minute -to effect a machme direction
expansion of the secondary bubble of 3:1. The film collected had, cold- thick edges. because of fack of

4



P 4 : .
custoner, or may be stored for further processing such Rs slitting into
single wound film nachine or natural center fold film Thus, as used
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and pol ycarbonate. 20 A third class of materials which can be used with
the present process are crystalline polyners whi ch are not quenched

anor phous by using air or externalEmawﬂzgpans An exanple is high "
density polyethylené. In this case, a tenperature of at least [err] for the
medi um of reservoir 28 is required to nelt out nost of the crystalline
structure of HDPE material. A major advssitEage of. this process and device of
the present invention is that a variety of rpolyolefinic 25 materials may
be made into és%a“ Y;%WE'RBAL’NA%' FBESCRipQNY" TREETT als SUI Tadogp
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nore preferfably | gss than 13 [err] MEST NOEX)= 2daramg1dmiy as |8 or 5 [err]] (0.3
or .2 mls)j eva,l egssadee obt ai nabl peviasgn films with thicknlessen as |ow as 3
[err] (.1 rﬁ | s) or] lower can be npeELbWDERe w@mg/mem,of tre present

i.nventi on. AtTougtTTToTTot

_ 3 -—h-h'rs—a'r'e—pre o tTcutarly
materi df s l#%ajg \/851 | ow densitiF [%fé({‘yﬂ'{}?"!d'.“ﬂﬁ[!"f°grﬂq?' “ie? A8 P§N1 0E Bl

al so be prddusee, ThisaA i188 bot h t ectend grahéise possi bl e and al SUNION CRRBIDES '
desirabl e dependi g on the natur el dELT NDEXoNO4 pes/ITmihim  Ror ™ exanpl e a

VLDPE avai | {rfo nion Carbid al gooYrfificc L NE desi 1138
is a dggi r"afq'eD%Eat eﬁ gl froma pe ﬁ@[—ﬂ%ﬁﬁ%{?@k ::5{0 Wi eW. WV\%QI/SERBB\AE%
material s ﬂave not yet attal ned f g@ﬁ@@t@ﬁgl @ﬁgﬁ;mqgg)er Iayers of aj food

approved tertattstciras—S5—&v ”aléﬂuc gset—to—sandwct the—vE=BPE—pr

ot her s cor e [néPEFt gl 4% nen nore t haREBALY FaflBoramsice o pe useoD Woext r usi pn

t echni ques |conmmnlly available in j MEFHNPERSR Sg@msiimived [The inventi may

be furtdher umbeslstomhhgsmea‘zaﬂmcenmslrhe Qoplglramucag exarrpl emow Exanpl e {L 40

A central elt strleam of very | oW MEKEINDEXFoBgeimsird mine ( DFDA 1138 avai| abl e

from Uni on Ede)ngﬁgmgpt si de STV C28% RimsRP EVA (H vmog};gQB'D
rom nt Twﬁe

avail abl e f Po were coex E r_o a:ﬁs/?d%ﬁ‘.%”u“ on di’é and hot

t ki olinaoaca Al

bl OV\“ tO a IJI UVV UF IGLTWUT .L . LILLA 3 IIUL UIU 1 ITII_IIIIIIU CITTT T UNTTC OO 2

mls. *he hot blown filmwas collapsed at ‘a"first set of pinch rolls and
then inflated between the first set. of pinch rolls and a 45 second set  of
pinch rolls. The secondary bubble di d nat inpart any.substantial transverse
orientation to the filmmaterial. The machi ne ditection orientation was
increaged by speeding up the second set of pinch rolls relative to the
first set of pinch rolls. The speed of the first. set of pinch rolls was 11
m (36 feet) per mnute. The speed of the second. set of pinch rolls was 55 m
(180 feet) per mnute. The result was a stable bubble with no transverse |
expansi on and 5:1 machi ne direction expansion to produce a final filmwth'
a thickpess of so 10 [err] (.4 mls). Exanple 2-A filmwas produced
substantially |ike that of Exanple 1, with the.sanme conditions. for the
prisppry 55 bubble (hot blown filn) .- The secondary bubbl e was inflated from
710 mm (28 inch) lay flat width to 1170 nm (46 i-nch) lay flat width with
transverse expansion of 1.64:1. The speed of the second set - of pinch rolls
was 10& feet per mnute to effect a machine dlrectlon
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expansi on of the secondary bubble of 3:1. The filmcollected had cold thick
edges because of |ack of 4 EP 0 410 792 Bl tenperature control, but the .
center had a gauge thickness of 5 [qiggafp7dkpj!s). Example 3 5 The 5
[err] (20 m 1) filmof Exanple 2 was usedoto package cut beef in a foam
tray. The filmexhibited strength and stretch characteristics approaching
the characteristics of 15 [err] (.60 ml) stretch PVC. Hot wire cutting was
simlar to the PVGy but sealing required a heat-cool cycle to prevent the
tabs from shrinkingl. Packages nmade with the filmof Exanple 2 exhibited
nor e \ekastic rec ry,LQan EVC,when oked wifh~-the fi 10 & =t _shoul d
be not ed % hat V\heﬁhthew E’d;ﬁ = I%\m g:lgl"ﬁl‘.’l§ Q:(a I‘ageﬁf& hF ﬁ n?‘g; roll
16a and expanded i to%egn*d’arbetrbbl e’20vthe’f|anan b& ei ther -
nonoaxi al |y or biaxially stretched Stretching in the nachine direction can
be fromratios of 831 to 9:1 for instance 1:1 to 5:1. In the transverse

di rectlono st retchi Mt@s xarﬁlgegrorﬁl EtoGS 13 An)io‘coﬁm'Satlﬁn of
ranges w thin t hosg-jJis g\gﬁ&crkﬁeazls,_posgs PbES O @langle, IDET i §B may
be essentially unsglgetched in the machine direction (1:1) and biaxially 15
stretched at a 3: L,[at7 04 n7t hett mansver sel di rmect isbn. “The tevetse i sthl so -
true. Additionally§ h"é degfiee Af drasverse re&u off or "hacti n® di Fecti on
stretchimpg i n secdddhry BubBle 207 s SubstAnti®al |l i ndepeftent™ of' t h& bl ow
ratio in primry | e 14, mso &hai naNy conbi-nati-ons -of B ow-up—ratios in
the primary and segondgar y bubble afe achi eyablee. Howewer qror e stress

(hi gher bubbl e pressure) “pceur s mt hes secbnda‘fy bubblee i t hev b?"ow Fati o
in the primary bubble is reduced. Therefore, higher blow up 20 ratios in
the printery bubble will make it easier to orjient a given material in the
secondary bubbl e. %eve’?al" agdi tForfal i | mé"wel"‘e al’"so ﬁ?odt'jted hy: %
substanti al | y t he zsame procgss ‘gs o;:lesgjl be'_gj i n Exg;rrpl e_§ 1_gnd;2 %A | |-qw d
reservoir or soclﬁ cont al ni ng heated wat er, ocafed at the |ower inferior
portion of the hot blown prinmary bubble (see reference nuneral 28 of Figure
1) was used to control the terrper_ature of the hot 25 blown filmprior to
re-inflation i'jto the second bubble "Mre specifically, the heated water
was mai nt ai neddlat tenperatures between[err] amd [err] to raise the
tenperature ofgthe hot blown filmto above it& orientation tenperature. It
has beeng,f ound that the liquid reservoir not ¢hly,brings the tenperature of
the hot blown filmup to.its orientation terrpe,ratufre, but gal so equil i brates
t he terrperature of the fid maround the circu j of tffe 30 bubbl e.

This in turn provides foi better control of t fil gauge, and in
+ + ;
particul ar reducei,theﬂghmg'en oI dthxgkeped*edge;glﬁ_thgflnal film In
Tabl e 2,3a |i st of“the{;,flj nstgc eﬁgrcgj,gc%q;a d 't he blkow up ratios in
the primary and s ond‘ary' N3 e we mbh 4B A BS o+ +
\f 23] 1 W BKZ OO0 OO0 OR O£ > £ E
o g & £ B A NI N O NO N (=N " n
Q 5 A A NN NS N1 o\ « nNo A d 1 &L n L
[7)] %) WY AW " " A S ~in g-:t < g:t <
> N 2> 2 3] 63 (<) = [N Rt E El o> E
= ~ KON NP By N 0y [ S £21 oP o
40 1 e M| < xE A 2 (=] =] R~ [N DR N O N
P < a7 £ L£Z o2 -1 1 % - o no 0 nNo 6
[ > a9 > >0 > > > > ~ =] Nt @~ |
53] %] [ 23 s I ~ ~ ~ N = AN M T~ M
> -~ [ -~ b [ Q] NS 23] a =1 Q
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bubbl e are Iisted. The thickness of the final film and terrpers'éture of the
heated water inhside the reservoir are also listed. 35 Tabl e 1 descri bes
materials utilized in Exanples 3-1§ 30 55 5 EP 0 410 792 Bl TABLE
1 RESI N COMVERCI AL NAMVE DESéél%#ﬁd%éé T |

COMPANY EVA[ err] ELVAX 3130 - EVA12% VA

DU PONT MELT INDEX = 2.5 granms/10 min. EVA2 32.89

EVA4A%/A M1 extruders vere mmwaﬁnmeme 10 grans/:10 min. 10
EVA[err]- 9653 EVAL é i rgcl udi ng anti fog additive)
DU VLDPE] er r Pf toe pripylecy fspvle 4 ee. 41 rpa tor gf ans/ cc

UNI ON"GARBI DE MELT | NDEX = 0.4 grams/10 nin. VLDPE2 -~ 1121
DENSI TY = . 900 grams/ (ofo} ke of
MELT I NDEX = 0.4 grans/Mb*fifss Tﬂmﬁjﬁbgu\fgﬁgﬁoﬁgé: FDA 1138) VLDPE[err]

4003 the extrudisNGEdeyle %, .68 rgy fanfyegnde 11. DOW MELT | NDEX =
.8 grans/10 mn. 20 VLDPE4  XUR 1567 41225- 18K DENSI TY = 900
grans/ ¢ DOW MELT I NDEX = .8 grans/ 10 m n. VLDPE5 DEFD 1491

DENSI TY = . 900 grans/ clme takeoff speed efNtiBN EARBPDESVERTS| NDEX = 1.0 grams/ 10
mn. 25 30 35 40 4bab@net of Example 4, l.e. 6im (200 feet)/mln for Example 184

15 In Table 4, a list of other film structures produced, and the blow up ratios in the primary and secondary
bubble are listed. The thlckness of the final film, and temperature of the heated water inside the reservoir
are also listed.

Table 3 describes materials utilized in Examples 18-50. Other materials used in Examples 18-50 are
listed and described in Table 1.
20

Table 3 *
RESIN COMMERCIAL NAME DESCRIPTION COMPANY
25 EVAs ELVAX 3166 EVA18% VA _ DU PONT
MELT INDEX = .7 grams/10 min. _
EVAs ELVAX 3170 EVAI8%VA - DUPONT
_ | : MELT INDEX = 2.5 grams/10 min. .
30 EVAs ELVAX 3182 EVA28%VA . | puPoNT
: | MELT INDEX = 3.0 grams/10 min.
EVA7 ELVAX 3508 'EVA12% VA o DUPONT
: ' ) MELT INDEX = .3 gramsl10 min. o
3 EAA PRIMACORE 1410 | EAA95% AA : | pow
- VLDPE; FW 1990 DENSITY =-.900 grams/cc | NORSOLOR
et | - MELT INDEX = 8 grams/i0 min. | "
vLDPE; | 308 ~ | DENSITY = 901 grams/ce DOW
40 o MELT INDEX = .8 GRAMS/{0min. | .
VLDPEs 30R DENSITY = 902 grams/cc bDow
MELT INDEX = .6 grams/10 min.
VLDPE; 30Q " | DENSITY = .895 grams/cc | pow
45 : : - | MELT INDEX = .42 grams/10 min.
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56 EP 0410 792 Bl [err] [err] 20 4 + 50 . EP 0 410 792 B1 Al extruders
were reduced to one half the rate of the extruders of Exanple 4, i.e. 41
rpmfor Exanple 5. 5 [err]All extru%gros 1ﬁP?rgggrzeduced to 60%of the rate of
the extruders of Exanple 4, i.e. 50 Tpm ample 11. 10 [err] The -

t ake-of f speed of the filmuwas 59% faster .than that. of . Exanple 4, i.e. 61m
(200 feet)/ mn. for anple 14. 15 In Table -4, a |ist of other film
structures producedg._and the blow up ratios in the primary and secondary
bubbl e are |i sted. e thickness of the final film and tenperature of the
heat &d- wat er i nsi de$f he reserv0| r are al so Ilsted Table 3 descrl bes

material § utilized3uh Fiangp &8»50‘“;.@499 |§I" d
18-50 are |isted aﬁ@ degcnﬁed T %)I e RCI AL
NANME DESCRI PTI ON COVPANY 25 EVAl err]
ELVAX 3165 ) A18% VA : DU PONT NMELT | NDEX
= .7 grans/10 m n. [err] ' ELVAX 3180 5~ _ EVA18%/A
DUPONT MELT | NDEX =2Z .'s:gr,aﬁ?s/ 1o«=m 07,80 8 LREyA e o< LN BRVAX
3182 EVAZE0 A ~ o~ = g DU’PC'NT -~ Yo RJ
-1 .
3 : . :
% - - e s T S
Qa L) m ™ ™m N MM o~ o~ o~ [y B o~
15 5 . . .-
g? -t o~ - - - o -
- v~ -~ ~ ~ &~ O ™ - ot L -t -l i
Lo N o« o~ NN ~ o~ ™ = ™ - -
20 .
> Cal -l vl - e et 4 -t L) - el -t
E -t - Ao e oM o W o o aN o o
Et o~ o~ o~ NN NN -t - N ]
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-
L}
-
L
s
|2l
30
Pc '.
. = .
Yo *0 ‘n. f«g o ¥ 4 " " " a <
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35 ) > > > ) ) Eﬂ X -Eﬂ < A L P> L0
) [ 2] (0] K z «> a > < a( " >«g
o o o° &~ O . oP SR e Iﬂa g o NE
= O¢® O Nk on ] Il el N o o s e
L 14 NO NO NI N+ r A NI MDD NI . NP NP NIN 1N
B L L N I T T . Y n Y el S s X2 B o B o SN Y T, )
|72 0+ n4+ - N4 & ? > dd . a4 " N Y a4+ N~
B~ €N mN ®] 15 B N~ BN B -+ a4 N e
= & Q- By o ~ N ™ B Y W~ |~ B B~
[ o Q [~} a~ - 0 a [a] -5 [~ (=] f
o poc e v P I N S T I | = | aQ 3 b | =]
40 <8 SN PN SN D & PN BN BN A >~ A
NH N Y N A N QOQ N Nd SN d DN PN N PN
r. o g [ Fo ~ - B | 0l " Al N oA N - re  ~ &
st St S8 5202 & £ £ £b 2F 2F 4B &g
4] 3] <] (2] - o Mer M Mo >5 2 i a* Sa
P o o & K& A PN LN SN Poe o & Ros
RO LO FIN O D> D> NI N N SN RN &N et
[~ 2V, ] oOwn e~ <om 1= £ ™~ 4 ™ + o~ + I~ s Nt wnr~ w P~
[Ta I 3 Ut 4 o™+ v+ . . : ™ + o 4 o~ 3 o~ +
pn .
X
3
& <« [«,] o o (2] - (T2 (Y] ™~ o0 (o] (=]
2:.' — o~ o~ N ™~ ™ ™~ (o] o~ ~ ~
»

50

55



MELT

DENSI TY =

- EVA12%
VLDPE[ err]

EMerr]
- DOW VLDPE[ err]
NORSOLOR MELT | NDEX
DENSI TY = . 901

3 grans/ 10 min.

ELVAX 3508

= . PO §1uma R
30S.

EVA[ err ]

DUPONT MELT | NDEX = .

EMD. 5% AA
DENSI TY

VLDPE[ err]

.8 granms/10 m n.

grans/ cc
| NDEX =

7

MELT I NDEX = 3.0 grans/ 10 nin.

PRI MACORE 1410

FW 1990

VA

504149792 Bl
~ ~/

<5
s

5
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A

EPO410 792 Bl 15 - ' ' -
C4. en. .. 20°25 30 35 40 50 EP O 410 792 Bl Notes to Table [err]D e .

sl ough problem (new air ring) die g pﬁ@[@gﬂ, (0.110") f[err]Reduced die
sl ough. Couldn't maintain bubble. [err]No die slough, bubble life 15 mn.
[err]Mottl ed coex. Secondary bubble life short. -10 [err]L.0. film

[err] Reduced die gap from2.8[errd} (. 110") to 1.9[err] (.075") 2 hr.
bubbl e. 15 Couldn't nake 6.4[exr}] (.25 il). [err]changed die gap to
[err] (.040"). Prinmary bubble thgp. fromdie to sock 149[err] 71C [err],
86C[ &rr], 20 still unstable &rj_entation. Changed to Johnson air ring.
"Die gaps- 1.9[err] (.075").. -Priﬁar;ﬁ bubbleent gp. fxom die to sock [err].

25 Secondary bubbl e gauge = .2 - %{6. JerF d%ué"@d*@uge: Secondary:
35-.5 Primary: . 16-.27 30 Rgiyrary bubble gauge of f-bal anced to
achi eve better gauge. Probably d#—to skin |ayer thickness variations
orienting 35 differently. [errgZEurned off_chill et causing pri mary bubbl e
to widen” [err]Chilled air - Joh i raring.
den- Lerr] @q»:{‘_‘ivsqs
. -t
15 E.d -N ~ ™ m
Q
] wow om0
Nt VE o ~ ~ > |
20 4
E L -t ot - ~—
s . e Tew c s
@ < S 92 0 9
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o
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B T

40 [err] Sonme i hcorrpati bility haze but ran well fewer gel s causi ng bubbl e

breaks. [err] Seérious |ncorrpat|b|I|ty 45 [err]Hard to process.
[err] Made for |ow cost form ng Web gqsverse orientation. 50
[err] Transverse maxi num (obstructlon I|m te 55 12. EP 0 410 792 Bl

[err] Could not maint ai n bubbl e because of apparént excess primary
orientation, nbeég Moopapigistead. 5 [err] AMorphous clear primary bubble.

[ ERR] Pri nary bubbl e pul sed. Switched core to (LW550). Pripary nelt was
too weak to rRiieesirrgh PIBble"[ dPPY PHENEIREIL BB 92R GoBHB A0 - -11@F}] St abl e

bubbhe~ [err 4 e el s m ght have been
dﬂe to E£/A) %‘%ﬁ‘?gﬁ e or ta%?%%d% %:é{gl%glrl%%%[e?r] Pr og?essedvto

hazy weak fi Ffve aidbdlovah;apbieeeise 15 Mmpected X-linking in die or |
ext ruder. [err] 1% I rganox 1010 added to skins. 25 [err]Increased L.O.
[err]Lower tMgtied «woex. | fecondary, bupble \Lifer&aitd die from 177 to [err]
(350 to, 375k) o Cg u5| on: 30 Irganox 1010 reduced X-1inking of skin
| ayers. °I'n lele , a list of additional film structures produced and a

bl ow up rati trdanceicapei gapytooul 38ecqnadery kobhl eumr ¢.dimHed mhe
thickness of the final film and tenperature of the heated water inside the
reservoir ar8uBPkey |jsted. Table 5 describes materials util.i zed I n Exanpl e

51 t hroggh 7@ouﬂﬁ%rm£@$e€'4%s( %eﬂii)n Exanpl es 51

. %changed die gap to lum (.040"). Primary bubble temp. from die
ot to sock 149°C (300°F), 78°C (173°F), 71°C (160°F), 86°C (186°F),
20 still unstable orieﬁtation. Changed to Johnson air ring.

lpie gap = 1.9nm.(.o75"); Primary bubble tempa from die to sock

137°C  (279°F), 87°C (188°F), 59°C (138°F), <88°C (191°F).

% Secondary bubble gauge = .2 - .6. T '

Zadjusted Gauge: Secondary: " .35-.5

Primary: .16-.27

® Primary bubble'gauge'off?balanced'to'achieVe’ﬁettef gauge.

Probably dne: to -skin 1ayer thicknees' ve:ietions orienting

differently. o N A

“rurned off chiller caueing'primary buhblento:widen.

“chilled air - Johneon air ring. .

40 ‘$some incompatibility haze but ran well fewer gels causing bubble
breaks. ' '
“gerious incompatibility.

45 "Hard to process.

¥Made for low cost forming web.

Yprransverse orientation.

(%]

50 ®rransverse maximum (obstruction limited).
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through 76 are listed and described in Tables 1 and 3. 40

TABLE 5 RESIN 'COMVERCI AL NAME DESCRI PTI ON COVPANY
‘VLDPE[ err] . TAFMER 0680 DENS gyr ans/ cc M TSU 45
MELT INDEX = .4 granms/10 min. VLDP err o 1DEFD 1064 NT 7 DENSITY =

. 912 grans/cc UNI ON CARBI DE MELT INDEX = 1.0.-grans/10 min. VLDPE12
1210 Acou1d DRbE! hYintafiP WibHIe Wecause of HppeNef\REkERsSHOprimary
Narrow Mol ecul ar Wei ght Distribution MELT INDEX = 1 grani 10 m n. VLDPE[err]
61509. 32 orienbabitor,Y hot blﬁwgrmw DOW MELT I NDEX = .55

grags/10 ni rl KR.10 STYRENE BUTADI ENE
COPOCYMER Q‘MPEEWSS rr?rimiriolb‘&h&ﬁs/cc MELT | NDEX = 8 grans/ 10 min.

13 EPOALGL92, Bl 18,40 250 0ed® il chReRlodie 16 (LwSEs) 419:IR2rPhnatd 25

was too weak to make film.

0 Mprimary bubble too weak.

%gtable bubble.
¥More stable than 41.
° Tyery stable (gels might have been due to EVA)
U %gtable orientation, hazy film. |
éa ¥progressed to hazy weak fiil_m- Melt bec_amé chees‘y_.. Suspected
X-1linking in die or extruder. |
% 1% Irganox 1010 added to skins.
% Sirpcreased L.O. '.
?Lower transverse & L.O. ratio. |
BIncreased die from 177 to_. 191°C (350 to 5-75°F_) ‘conclusion:

30
Irganox 1010 reduced x-li_nki'ng _of skin ‘layers.

In Table 6, a list of addmonal film structures. produced,. and a ‘blow- up- ratio in the primary -and
35 secondary bubble are listed. The thickness of the final fllm, and temperature of the heated water inside the
. reservoir are also listed.
\« Table 5 describes materials utilized in Example 51 through 76. Other materials used in Examples 51
through 76 are listed and described in Tables 1 and 3. -

2 o TABLE 5

RESIN COMMERGIAL NAME | DESCRIPTION S COMPANY

VLDPE10 TAFMER 0680 DENSITY = .88 grams/cc MITSUI
45 MELT INDEX = .4 grams/10 min.

VLDPE; DEFD 1064 NT 7 DENSITY = .912 grams/cc UNION CARBIDE
: MELT INDEX = 1.0 grams/10 min.

VLDPE;2 1210 _ DENSITY.= .89 grams/cc: UNION CARBIDE
50 Narrow Molecular Weight Distribution
MELT INDEX = 1 gram/10 min.

VLDPE; 3 61509.32 DENSITY = .911 grams/cc DOW
. : MELT INDEX = .55 grams/10 min.

55 SBCy KR-10 . - 'S.TYRENE BUTADIENE COPOLYMER | PHILLIPS
DENSITY = 1.01 grams/cc
| MELT INDEX = 8 grams/10 min.
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mat eri’al . Stabl e but hazy bubble. 30 | 'Lost feed on

skin layers after a short tine. " 18% VA skin Iayers contributed to best
stability Yet. " Best and nobst stab yet. - No cold stretch line as
in 13 & 14. Vey tough primry. " &Eﬁ‘ggﬁé? rral ntain- 10 nin. bubbles

plus primary was Bot as tough. "Becanme Hazy due to EVE. blend. 4 C ear hoax
for label trials. Thesinventor has found that -materials with hi gh nol ecul ar
wei ght and w de nol eéyl ar wei ght distribution 45 are preferred for the
core layer of nultilayer filmstructures in accordance wi.th the invention.
Thesg_hmterial s, pagt’ cylarly VLDEE, are al sQ charact erized, by |ow
crystallgnity at prog S&H@ tefdperat Fessq to-@a&- | sdBbedn  obim €t high
vinyl acetate EVA resl ns¥iSe. 38%%AridShi ger, SareSpreferre@ fof us€in the
outer layers of multilayer filnms of the present invention. These higher
vinyl acetate EVA re& s provide a wider sealing range for the final film"
when used in in- storgv verwrap ap®i @ i @8 o cogventi emails namlal 250 and
aut omat i ¥ equi pnent . e orientedai jorfi p?@luq@d W the ¥t GCkse Df whe
present invention ha§ rel atlvely hi free shrink and shrjink force. At
[err] a typical free,g r,j;ng va,j;,uefg’ 3| I @of Zt heZ prgsgnt |cnveg;t| onis
50% | n end-use appl%¥chtYoRs V\hereplt“l s @ksi Fabl E to°rédu6’.e t'f afbunt of
free shr;[snk or shrirg fdtc& orshr? nk"ten§1 on"‘i n f"‘he ‘F’l I"I’n "‘the"haté‘rl al
exiting the secondargy bubble nBy U& -amnealied & hgat. Fet:bf medhs & a 55
tertiary bubble. Thik® Lﬁ)bge n'ay be charaet er rzedoas oorre ef |imermedi ate
pregsure, conpar ed with-the refativel W hi gh pr’essme §ecmnd'ary"bubb‘l e, and
the relatively |ow pressure primary bubble. Filns produced by the present
doubl e bagbbl e pr oces§ can be grapht caI-Jy ehar act exi zed as showm i n<Fig. 2.
Because of the naturd§ ofe the process, sa thin £l nui's grquged ghat gwas
excel l ent "nmenory" nbihed 174 £EP @ 41Q 792 BlNV\A tl good el anhgaty on.
This conbinati on of &roperties conpares favorably with conventionally
oriented fil mwhich has good nenory but poor el ongation properties. The
present #ilmal g9 conpares favorably w th conventional hot blown filns

whi ch exhi bit gaogd el ongati on but poor menory. 5 dainms 1. A nmethod of
making a thin ocr,%;]ent ed polyneric filmcongrising:-.a) ext r udi ng the pol yner
as a nelt streamithrough a tubular.die (12); . :
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b)’ hot "bl owi ng the extruded filmdownward to a first set of'pinch rolls
(16a); .the filmformng a 10 primary bubble (14); c) passing the het
blown filmin contact with a heatgslyigivdsdisiedi um | ocated in a reservoir
(28) disposed at a | ower end of the prlnary bubbl-e; d) heating the hot
blown filmto a tenperature above its orientation tenperature; e) directing

the heated filmthrough the first set pi nch rolls; 15 f)
reinflating the hot blown film bel ow fL#Eﬁ set of pinch rolls by a
bl own bubbl e process; and g) coll apsi thérgﬁlnflated filmthrough a
second set of pinch rolls (22). 2. A ndflhod ‘according to claim1l wherein

the\é&gruded filmis hot blown at a blqgyaup ratio of between about 1.5:1
and 3:1. 20 3. A nethod according to cI@f la0r 2 wherein the heated liquid
mediumis hot water, hot oil, hot enul sgi§§ ‘*ﬁbt wax or propyl ene glycol.
4. A nethod according to any one of thelp éﬂeﬂlng clai ms wherein the hot
‘blowmn filmis oriented at a ratio 25 E"f bet ween about 1:1 and 5:1 in
the transverse direction and/ or wherei n«tshe Bot blown filmis oriented at a
ratio of between about 1:1 and 5:1 in t%e na&hine direction. 5. A nethod
according to any one of the preCeding,%%l i m. wherein the filmis a

nonol ayer filmwhich conprises very |o riy pol yet hyl ene, et hyl ene
vinyl acetate copolyner, or a mxture t ereo 30°6. A nethod according to
any on of claims 1 to 4 wherein the filn1|5ﬁa monol-ayer fil m which
conprises hi gh density polyethylene. 7. A nethod according to any one of

1 to 4 wherein the filmis a multilaygr film 35 8. A nethod
acc dlng to cIa|n17 wherein the filmcnpri ges a core |ayer conprising
very |l gw density polyethylene, ethylen i nyl®-acet ate copolynmer, or a blend
thereof;, and two outer layers conprisigg an®lefinic polyner or copol yner.
40 9. A nethod according to claim38 wherein the ol efinic pol ymer or
copol ymer of the outer |ayers conprises ethylene vinyl acetate copol yner,
very | ow density pol yet hyl ene, ethy#lene acrylic acid copol yner, ethylene
met haceg/l i c acid copolyner, or a blgnd of any, of these materials. 10. A
met hod according to claim9 wherelﬂithe et hyl ene vinyl acetate copol ymer of
the outer |ayers 45 conpri ses é‘blend ‘of two ethylene vinyl acetate
copol yner resins or wherein the ethylene vingl acetate copol yner of the
outer layers is blended with very | ow density'pol yethylene. 11. A nethod
accordi*hg to claim8 9, or 10 further conprléﬁng an .internedi ate | ayer,
di sposed between the core |ayer. and each oute | ayer- respectively,
conprising ethylene vinyl acetate .copol r, amﬂy low:-50 ~ density
pol yet hyl ene, ethylene acrylic aC|d cop; ynr et hyl ene nethacrylic acid

copolngrﬁ or a blend é ﬁ
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of any of these materials. 12. A nethod according to any one of the
preceding clai'ns wherein the filmhas a thickness of |ess than about 25 .
[err] (1 mil). 55 13 An apparatus fgsoireggihin, oriented polyneric film
conprising: a) neans for extruding the polyner as a nelt streamthrough a
tubular die (12); 18 EP O 410 792 B1 with good elongation. This

conbi nati on of properties conpares f{ayonLakby swith conventionally oriented
fil mwhich has good nenory but poor elongation properties. The present film
al so. conpares favorably with conventional hot blown filnms which exhibit
good,_gl ongati on but poCTe Ry Mble o wdak.ai N8 1. A nethod of making a thin
orientedspolyneric filmconprising: . extrud] ng_t.he po er as a nelt
stream t hrough a tubul %8% p(ﬂf%“b"?) itoiigde] x55'\L/vis%l’"‘gjmt:he"-psext ruded film
downward to a first setlaf pinch rolls (16a); the filmformng a 10 -
prinmary bubble (14); chedasabQihilf & Lgwn filmin contact with a heated
| iquid nediumlocated in a reservolr (28) disposed at a |ower end of the
primary Bubbl e; d) heat'itayes prémapostathlipvint seciedsrat Bhwetd@tiher at ure above its
orientation tenperat ur e giafhls¢hi BGn bh@s.ealeg.f i1 mthrough the first set
of- pinch rolls; 15 . 1) reinflating the hot blown fil mg]el ow the first
set of pinch rolls by a i5"n BtbrE FRBERE <R @‘)b?’lﬁohihp ing the
reinflatgd filmthroughin tse&oaeiget of pinch rolls (22). 2. A nethod
according to claim1 rein the extruded filmis hot blown at a bl ow up
rati o of between about 1P5°f "éhﬂ‘."@:efk%d”é".mﬁ%*‘fs"ﬂbd' according to claim1
or gwgherei n the heat ed*dtogurzebonedivsnnes pipes raeer, hot oi |, hot enul sion,
hot Twax or propyl ene glygql ... 4. el hQfl, agch gl ' one of the
precedi ng cl ai ns wher ei n'ggheﬂ'ﬁ()t %ﬁ%ﬂ%ﬁﬁ%l S olrgbige;n‘tgéﬁqg? aratio 25

of between about 1:1 a¥:1 in the transverse direction and/or wherein the
hot blown filmis orienneq, alelar.ati 0 of between about 1:1 and 5:1 in the
machi ne direction. 5. A nethod according to any one of the preceding clains
wherein the filmis a nofidPaytr B 'rfPﬂﬂhgf‘He cOmpriiigs sserxT I'g‘\'N density

pol yet hy¥ene, et hyl ene widyitydn. acet ate copol yner, or a mxture thereof. 30

““L. 0. material.
““Stable but hazy bubble,
30 ' *"Lost feed on skio layers after a short tice. -

faad

**18% VA skin layers contributed to best stability yet.

““Best and most stable process yet. !Io'cx:;l_d st.retchh.ne

as io 13 § 14. . Very tough primary. -

. *Otould oply maintais 10 nin. bubbies plus: primary was
>'Became hazy due to EVA blend.

36

40
*?Clear monax for label trials.

The inventor has found that materials with high molecular weight and wide molecular weight distribution
45 are preferred for the core layer of multilayer film structures in accordance with the invention. These
materials, particularly VLDPE, are also characterized by low crystallinity at processing temperatures.

It has also been found that high viny! acetate EVA resins i.e. 18% and higher, are preferred for use in

- the outer layers of multilayer films of the present invertion. These higher vinyl acetate EVA resins provide a
wider sealing range for the final film when used in in-store overwrap applications on conventional manual
50 and automatic equipment. .

The oriented film produced by the process of the present invention has a relatively high free shrink and
shrink force. At 85°C (185°F), a typical frée shrink value for the film of the present invention is 50%. In
end-use applications where it is desirable to reduce the amount of free shrink or shrink force or shrink
tension in the film; the material exiting the secondary bubble may be annealed or heat set by means of a

55 tertiary bubble. This bubble may be characterized as one of intermediate pressure, compared with the
relatively high pressure secondary bubble, and the relatively low pressure primary bubble.

Films produced by the present. double bubble process can be graphically characterized as shown in
Fig.2. Because of the nature of the process, a thin film is produced tha_t' has excellerit "memory” combined

17



6. A rrethod according to any one of claims 1 to 4 wherein the f|Im|s a
monol ayer film which conprises high densi ty polyethylene. 7. A net hod
according to any one of claims 1 tg ¢a4y8 () the filmis a multilayer
film 35 8. A method according to cla| m 7 erein the filmconprises a core
| ayer conprising very |ow density polyethylene, ‘ethyl ene vinyl- acetate
copol yner witogoadi Sbrgyakibnl ids earfibinaiord oft propetiiel dmbagse fagorabhNPiH SonMdtianallyo bieshietli C
pol ymer  ofimotjeb hysgmod mbioryDut geonwelorgativn arpetiai Trg asernt litd aisoSomba@esiavordblyevith

ol ef { ni c pwientienal et biowpishs wiich exfibit ¢red elatgation| kaymrsmewmpr i ses et hyl ene vi nyl
acetate copol yner, very |low density pol yethyl ene, ethylene acrylic acid
copol yrFer,Cl.aémhyI ene methacrylic acid copol yfer, or -a-blend of any of these
materials. 10. A nethod according to claim9 wherein the ethylene vinyl
acetate copdhy ﬁ‘ﬁ‘?d%f“al"l‘ﬁaa@lﬂt%?"tqd mericfim comprigifginr i ses a bl'end of two

hyl |a) streqrp throygh g jybylatdie (13 !
Seelat %ecXLQY &5 Q sw?ﬂeruﬁngﬂf%t%? éfﬁaaea'%mwevﬁsrl} ofF i =
pol yet 1 ene

d I 10 f h
an i nter medi af %p é:?%i aqo vffil' glown Or ! nfqactt |tl(1: aeller?ec? quufd medlum loaal{ mear reg . (#le ng

Re®tor Qe "akd eact St er fayer

?
respectively, g mjmr %ﬁ’aet& e b S j‘%ﬂlmram ery |ow 50
density pol yeiiyls lgSthe%fwdﬁrﬂ%r&ﬁﬁ liikst &b b :

met hacrylic a-'f'l;)|r ntafHiChe/RBE blowrPim Belbr 818 GrsOdet @frb‘lhcpfollg lt!ﬁagﬁomu&ﬂé e°ess,132d A
met hod accor dighebnigRing! s ra,n@te@f“mttheugaraegs@da B oCdith s wherein the filmhas a
t hi ckness of l'ess than about 25 [err] (1 mil). 55 13.. An apparatus for

maki \ng t he.n, A Sehen haeckding i/ @i ICwiskdirmhe exfatedsHim s hd bloWe ans bib@up exib liibtwegnt he
pol yrrer as aabamlﬂsmhdl&a,mthrough a tubular die (12); 18 b) neans for hot
bl owi ngot he extruded filmdowward to a first set of pinch rolls (16a) the
filmfornBng\ snefpd @egoydirigutb llaim (11et) 2 wogreimdtmniseated rliqie arteding it thet Waér, hétaoiinhdti | m
to a tenper amyisiondigbwax of propylane glyedht i on t enper at ure; d) a first set of pinch
roll's through which the heated filmis direeted; 5- e) -a second set

of pinch fol4 Betotaccasdingty apy,enerqf the pregeding plaims; vietgin sy *l"Sb'W firp ippeienigd afmiratip
the hedted 9 P‘?H"eeélfaf’%!l* 17 @pehpif él'ttl“?)‘i‘ﬁ"ﬁ‘?'sa dicliRn g eieEinghefioklown fig 'S&S'P’l‘%f’p% ed;
and f) means"'rle‘t{i’ro E?tl”’?ﬂ'l‘lag‘f‘ltﬁéaﬁd%bﬂtﬂ@d“‘lcl“&?ﬁ“f?ctt°8 and from a reserv0|r (28)
di sposed gt th Wer engn 2 1O, 3 en anspr Lo

ver  air en®zi, MRTLEEpele B X ggfy%?qvé 3 My 3‘1,0';5 G e TR i it

compruse po yethylene, fone ora ml ure ered

30
6. A method according to any one of claims 1 to 4 wherein the frlm is a monolayer film which comprises -
high density polyethylene.

7. A method according to any one of c_laim_s 1t04 yvherei'n the film is a multilayer film.

, -8. A method according to claim 7 wherein the film comprises.a core layer comprising very low density

v . ' polysthylene, ethylene vinyl acetate copolymer, or a blend thereof; and two outer layers comprising an
olefinic polymer or copolymer. - S

40 9. A method according to claim 8 wherein the olefinic polymer or.copolymier of the outer layers comprises
ethylene vinyl acetate copolymer, very low density polyethylene, ethylene acrylic acid copolymer,
ethylene methacrylic acid copolymer, or a blend of any, of these materials.

10. A method according to claim @ wherein the ethylene vinyl ‘acetate copolymer' of_'the outer layers
45 comprises a blend of two ethylene vinyl acetate copolymer resins or wherein the sthylene vinyl acetate
copolymer of the outer layers is blended with very low der_\sity' polyethylene.

11. A method according to claim 8 9, or 10 further comprising an intermediate layer, disposed between the

core layer and each outer layer respectively, comprising ethylene vinyl acetate copolymer, very low

50 density polyethylene, ethylene acrylic acid copolymgr.. ethylene methacrylic acid copolymer or a blend
of any of these materials. o

12. A method according to any one of the preceding claims wherein the film has a thickness of less than
about 25 um (1 mil).
55
13. An apparatus for making thin, oriented polymeric film comprlsmg
a) means for extruding the polymer as a:meit stream through a tubular die (1 2);

18



b) die extrudierte Folie abwarts zu el nemersten Satz Quetsch

war ngebl asen wird, i5 wobei die Folie eine Prinmarblase (14) bi 4

c) die warngebl asene Folie in. Kegplgalh 782 E1€i nem erwarnten flissigen Medi um

gefUhrt wird, das sich in einem Vorratsgef WB (28) befindet, welches am

unteren Ende der Prinarblase angeordnet ist, d) die war ngebl asene Folie auf

ei ne Tewite gadd.plorgdatian. iThis exomBGinatiem tof e@ropertiest edmweueatfaypraelvvmlmonwmr;lllye‘)nedp@

er war nt 8imiwdichdagigeod inepionyetut poos elopgainn propedies. I hh praseptiiim glse chpraregifavarablg @ith

f).di e weaveryersl bet blawn fips weichiadibit Beadiplatealionbu pegi mBmPYes Quet schwal zen nach

ei nem bl own- bubbl e- Verfahren erneut auf gebl asen wird und g) die erneut

auf gebl S8M® Folie durch ei nen zwel ten Sat'z Quetschwal zen (22)

zusammenfal | e el a sen WI r erfahr n nach Anspruch 1,.bei demdie

extrud|¢3'rt’ef‘84g ”@ iis @vhen etwa 1,5:1 und 3:1
p

o y IarXMe
var mgebl aserg e th?%é%,%ﬁ ﬁ,ﬁ’@ﬁ ?lggsf:r et grot biich iy (L ofdShh foming o

dasg rwgr
hei l S Pa’r%g mé’ rh § BW lflﬁrp Jﬁ% \Mﬁlta he%gd““quuy %Ei@#&ﬁ&d&teﬂ%g rgée%'m(ﬁ?r
vor her gehen l&ﬁ.ﬂ} ubpidar ngebl asene Folie mt el nem
Verhal tnis zyh Heﬁit%wrlmﬂa télaiia erJatuPerthéqfsbh&&Hnw'tGm&frét@r@t fert wird

und/ oder bete) dﬁmﬁrﬂlﬂ% neaedBRthrdoghes ¥est kétlof pindkirbiise! Nnem Ver hal t ni s zwi schen
etwa 1d: 1 una rbinflating thdViis lowin Simrbeirttherfist @6tioE pidhaslis bywia bidwn Bibblefprocvex &rdihr en
nach ei nem gpeollagsing ehegeitfiated déilm tAroegi 4 pend sbiadf pidemnmitsi (82).Fol i e ei ne
Eigschichtenfolie ist, die Polyethylen mit sehr niedriger Dichte,

| en2Vi A mgthod ectoaltdmcmtpgllavyr hwhergjoidhe exirygied fimsis Hahkjovhaat ublowrf ratict of k@tween
Ver f ahr en aba@tti Sdiand@diider AnsprUche. 1 bis 4, bei demdie Folie eine

Ei nsé@hi chtenfolie ist, die 40 Pol yethyl en mt hoher Dichte unfafBt. 7.
Ver f ahr 8n A aefodiaserdingelo sigiph ok R avherels; the Keatesifauidomediims isEbat jwater, ot oil, hot

ei ne. MehrselE'WfsE’ﬁ't’E?h‘f'?ﬂq'@'°P‘§?“°93}’°°'Verfahren nach Anspruch 7, bet dem di e |
Folie SI ne Ke Chl

byl on v%g ﬁrsw% o gy %r el it mﬁ '
3b

a) das PoI yrrer aI S Schrrel zestrom durch eine Ri ngdl se (12) extr llﬂm M

AuBeR&chi ¢ ymer
unf assen en. n(}lch nspruch‘ @ﬁ‘g Ct dem das oI efl ni sche PoI yner

oder OOBP'/V %{ho&’@écoé%%‘%@b&h&% &wn nl’aMsWet%ﬁetL@hlmQQQ%%Bﬁ or film which
Pol yet hyl e3mBlides $& fow ety b&f‘e"thygné? Wlenegﬂﬂyic’éﬂfe%ﬁo‘gnﬁgw &m ¥e&r . S0

Et hylsen- Met hacryl saur e- Copol yner oder eine M schyng aus beli ebi gen dieser
Mat er i abl exmbiibiRcordih§ to A loh b R AR Witedt 86 AimOs a@notsleilghashich comprises -

Et hyl en- Vitighl dassaty pbiyétiomab.yner der AuBenschi chten eine M schung aus zwei

Et hyl en- Vi nyl acet at - Copol yner har zen unf aft. oder. das

Et hyl en7.Vi Apbtheraceerdi@ioahy enemé claicher téi Baeraic thi Gt iem muititaydedilny et hyl en mi t sehr
ni ede$ ger Dichte gem scht ist. 55 11. Verfahren nach Anspruch 8, 9 oder 10,
bei denPauBeetiedespiding Xaclaimhé wherpin diet filny gpmetiseiom core fayeromprising very low density

polyethylene, ethylene vinyl acetate copolymer, or a blend thereof,; and two outer Iayers compnsmg an
olefinic polymer or copolymer. ST

40 9. A method according to claim 8 wherein the olefinic polymer or copolymer of the outer layers comprises
ethylene vinyl acetate copolymer, very low density polyethylene, ethylene acrylic acid copolymer,
ethylene methacrylic acid copolymer, or a blend of any of these materials.

. 10. A method according to claim 9 wherein the ethylene vinyl acetate copolymer of the outer layers
45 comprises a blend of two ethylene vinyl acetate copolymer resins or wherein the ethylene vinyl acetate
copolymer of the outer layers is blended with very low density polyethylene.

11. A method according to claim 8 9, or 10 further comprising an intermediate layer, disposed between the

core layer and each outer layer respectively, comprising ethylene vinyl acetate copolymer, very low

50 density polyethylene, ethylene acrylic acid copolymer,. ethylene methacrylic acid copolymer, or a blend
of any of these materials.

12. A method according to any one of the preceding claims wherein the film has a thickness of less than
about 25 pm (1 mil). .
55
13. An apparatus for making thin, oriented polymeric film comprising:
a) means for extruding the polymer as a melt stream through a tubular die {12);
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fabrication d W dgib! éémal‘edhgH&o%llt‘?rﬂteﬁreﬂtewfﬂrﬂﬁﬁﬂlﬁgﬁghrl\ﬁéaﬁmgefﬂﬁ& wird, das sich

| " extrusion du pehsmi érﬁts§6¥klﬁ(2b)5beﬁr@étnﬁeldleé15h GRBHrAEYide @Br HridiBitRBe Aigbdranses UNe
fil g}/r e tubul aid@ie(whrigeblfsend Evlis B binb A§RpePate 16d! Ghrel WribritibriohgRteinboreker eredrmt Wik,
bas.Ters. un prepdieerwige BplB dieh bt easnSaetuestinelsssgefitbGajrd, | e fil m for mant
une bul l# pri g dgie weingpblaséhe Folie unterblib des @stars Sai®s dwetbéhivalzenoat! digsmeblovaldahible-en
contact avec urVertatiréncamelui ayfgeldlases ivadiérfd6 pl ac6 dans un reservoir (28) di spose
a une.extrenit e)ide enéut anfgetirsereaFdielldirch winpnraweiten Seky Quetsehiwalednt @gezugamnidnfalian
souffid chaud cgelasrenwisthiper at ure au-del & de sa tenperature d'orientation; e)
la direction du filmchauff6. a travers |e prenl eq gi-oupe de roul eaux

ent r ai nefr & Yzﬁahfé“ At esRU InPel g dip ey ‘?ﬁesFGU’f it @'"%’Pléﬁ@'aﬁ’ﬁ’ha'&ssﬂfgheﬂl?twa
prenier groupk Hé"dr%hr’%'&‘&??'%?ﬂ‘?"ﬁ”l'neurs 30 - -par un procede de bulle
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4. Verfahren nach sinem der vorhergehenden Anspriiche, bei dem die warmgeblasene .Folie mit einem
Verhdttnis zwischen etwa 1:1 und 5:1 in Querrichtung orientiert wird und/oder bei dem die- warmgebla-
sene Folis mit einem Verhéltms zwischen etwa 1:1 und 5:1 m Maschmennchtung orientiert wird.

a5 5. Verfahren nach einem der vorhergehenden Anspriiche, bel dem dle Folle eine Emschlchtenfohe ist, die
Polyethylen mit sehr niedriger Dichte, Ethylen-Vlnylacetat-Copqu_mer oder . eine Mischung daraus

\w, umfaBt.

6. Verfahren nach einem der Ahspri]che_1 bis 4 bei dem._'die_' Folie eine Einsi:_hichtenfolie ist, dié
40 Polyethylen mit hoher Dichte umfast. o

7. Verfahren nach einem der Ansprliche 1 bis 4, bei dem Qie'_FoIié eine.Mehrschichtenfolie ist.

8. Verfahren nach Anspruch 7, 'be| dem. die Folie sine Kernschlcht,' die Polyethylen mit sshr niedriger
45 Dichte, Ethylen-Vinylacetat-Copolymer oder eine IV'|schung daraus umfast, und zwei AuBenschichten
umfaBt, die sin olefinisches Polymer oder Copolymer umfassen.

9. Verfahren nach Anspruch 8, bei dem das olefunlsche Polymer oder Copolymer der AuBenschichten
Ethylen-Vinylacetat-Copolymer, Polyethylen mit sehr niedriger Dichte, Ethylen-Acrylsiure-Copolymer,
50 Ethylen-Methacrylsdure-Copolymer oder eine Mis chung aus beliebigen dieser Materialien umfaft.

10. Verfahren nach Anspruch 9, bei dem das EthyIen-Vinylacetat-Copolymer der AuBenschichten eine
Mischung aus zwsi Ethylen-Vinylacetat-Copolymerharzen umfast oder das Ethylen-Vinylacetat-Copoly-
mer der AuBenschichten mit Polyethylen mit sehr niedtiger Dichte gemischt ist.

11. Verfahren nach Anspruch 8, 9 oder 10, bsi dem auBerdem eine. Zwischenschicht vorhanden ist, die

jewsils zwischen Kemnschicht und AuBenschicht angeordnet ist und Ethylen-Vinylacetat-Copolymer,
Polyethylen-mit sehr niedriger Dichte, Ethylen-Acrylsdure-Copolymer, Ethylen-Methacrylsédure-Copoly-
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direction t s ser bineMRCHRING bus!bBliebigbraisserifiitbransmlmingt. est  orient* a un rapport
conpris entre environ 1:1 et 5:1 dans la direction de |a machine. 5.
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sel on |' utfe Vquiehtegrzguiderdeliung vay dintire ertepiisrer Privmedpolipisid.e fil m est un film
monocouche qup) QMWPWHGZ%E%@?QI 3| Pelymorg als [Sghpalzeiomsiuich eing Ringdilse (1R: hode

sel on | ' une qbkFetghypeongaus Waabiager deri exfiudiorten Folip gyt 24 |°I“ﬁ'f‘e°§’fte’hﬁa‘¥ quﬁ‘\

mul ti couche. SChwRigANHIfiah weksi dip Folis eina PrmBblase ({ BRIt 5 i e f i e

couche ¢ or manf) %!Pf@htﬂ P By dﬁb‘l”?’@?%ﬁ?ﬁ% Fofig ayfews TP'RP"LST"E ‘Jg%mg’?r 'eml?n
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ne ace

pol yet hyl bne ﬁaEEJr §hg le@ﬁé?éi Lifor e%rrﬁtgrp?ﬁlys@}&ﬁzﬂmay\kﬁ Qﬁnerﬁ(\loﬁﬁsge\‘és (28)

acryl.ique, unuﬁﬁ&%aéﬁeéﬁndm&ta.tly.{de@erﬁmaﬁﬁsm{gb&sﬁewsﬂ que ou un. nelange de 20
EP 410 792 B1 chacun de ces matdriaux. 10. Methode selon | a revendication

9 ob™ e casehieRioasd' 6t hy[ 6ne acetate de vinyle des couches externes se
conmposege d' un nbl ange de deux r~sines-de copol ynbre d' 6t hyl bne ac6tate de

vi nyl e ou1t.binéthoaeldd fabrization d'un Giemlyyneétique odéntkt du yiinbe eongpearitt € de vi nyl e des
couches ext er adextasibn abpaynge swusiia fqpoé Yot toptanteendesion 2 @eversaine [fiierelturddine €12); 11

M6t hode sel onb] la seusfiags 8 ictamt! ido fiinBextr@déovgrs 1@ basgmaysrua peamior geoupr desrouleryx @ajainaes
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envirof® 25 ur H?I U Sc}nﬂé a travers un second groupe de rouleaux entra‘heurs {22).

issemen
2. Mséthode selon la revendication 1 ol le. ﬂlm extrudé est soufﬂé a chaud a un rapport de soufflage
" compris entre environ 1,5:1 et 3 1 .
35 g
. 3. Méthode selon la revendication 1 ou 2 ol le milieu lnqunde chauffe est de Ieau chaude, de [huile
&x 7 chaude, une émulsion chaude, de la cire chaude ou du propylene glycol.

4. Méthode selon I'une quelconque des rev'e_ndications pljécédentés ou-le film souffié chaud est orienté &
40 un rapport compris entre environ 1:1 et 5:1 en direction transversale et/ou le fitm soufflé chaud est
orienté & un rapport compris entre environ 1:1 et 5:1 dans la direction de la machine.

6. Méthode selon {'une quelconque des 'revendlcatlons précédentes ol le film est un film monocouche qui
comprend du polyéthyléne de trés basse densité, un copolymere d'éihyléne acétate de vinyle ou un
45 “mélange. . . o .
6. Méthode selon I'une quelconque des revendications 1 & 4 ol le.film est un film monocouche qui
comprend du polyéthyléne de haute densité.

so 7. Mséthode selon I'une quelconqhe des revendications,1 g’. 4 ol le film est un film multicouche.

8. Méthode selon la revendication 7 ol le film comprend uné couche formant &me comprenant du
polyéthyléne de trés faible densité, un copolymére d'éthyléne acétate de vinyle ou leurs mélanges;. et
deux couches externes comprenant un polymére ou copolymére d'oléfine.

9. Méthode selon la revendication 8 oll le polymére ou copolymére d'oléfine des couches externes

comprend un copolymére d'éthyléne acétate de vinyle, du polyéthylene de trés faible densits, un
copolymére éthyléne acide acrylique, un copolymére d'éthyléne a0|de méthacryllque ou un mélange de
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P  movan oot o e : L™ pol yrrer| 235;’{ gePé$n§|[|mH|||||||||| i

courant en fusion a travers une filc]%,; rﬁog?gbgtm re (12). un noyen poum
| e soufflage a chaud du filmextru vers vers un prem er groupe de
20 roul eaux entraineurs (16a), le fiim for.rrant une bul:le primaire

(14); c) un namyen dpesymadiawifer le filmsouffle chaud a une tenperature -
au-dessus de sa tenperature d' orientation; d) un prem er groupe de roul eaux
ent r aheur s 1pamétindde eeitn klirevewtication o dul lm:omlommérb @éthgipnaaétaie clo Nidylg Uenmecf'deexternes
roul @aux ent r i domposs dup)élange deedmiv UBinekIdgropplyreire dtyipe adéiate devieieiru Bign ov le
entrai neur s aeepohyyiess d'édbiyjens| acétate e Minyle HesLrofches extgnreb 9standdngé 4 tu palysthy@necdaires
gonfl 6 par urfabledewsti6 de bul l e souffl 6e est? af f ai ss6; et f) un nmoyen pout
la circulation d un liquide chauff6 vers et d' un reservoir di s(;aose a
| * extr6ni t d%i Méteadp sglpm layievandicaiign B0 Qv i1fgpipRrenagindesglus) e goudy “58’"‘2‘13"9 isposée

entre la couche formant ame et chaque couche externe respectivement, comprenant un copolymeére
10 d'éthyléne acétate de vinyle, du polyéthyldne de trés faible densité, un copolymére d'éthyléne acide
acrylique, un copolymere d'éthyléne acide méthacrylique ou‘ un mélange de chacun de ces matériaux.

12. Méthode selon I'une quelconque des revendlcatlons précedentes ol le ﬂlm a une épaissour qui est
inférieure & environ 25 um (1 millidme de pouce). '
15
13. Apparsil pour la fabrication d'un film polymériqu'e orienté mince, comprenant : :
: a) un moyen pour extruder le polymére sous la forme d'un courant en fusion 2 travers une filligre
\F/ . tubulaire (12).
: b) un moyen pour le soufflage & chaud du film extrudé vers le bas, vers un premler groupe de
20 rouleaux entraiheurs (16a), le film formant une bulle primaire (14);
c).un moyen pour chauffer le film soufflé chaua a une température au-dessus de sa température
d'orientation;
d) un premier groupe de rouleaux entratheurs par.olt est dingé le film chauffé
&) un second groupe de rouleaux enirafheurs {22) en dessous du premisr groupe de rouleaux
25 entratneurs au moyen duquel le film chauffé,” aprés avoir été. a nouveau gonflé par un procédé de
buile soufflée est affaissé; et
f) un moyen pour Ja circulation d'un. llqmde chauffé vers et d'un réservoir (28) disposé 2 I'extrémité
inférieure de la bulle primalre _ oy -
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