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HDPE/FOLXPIPPY.LENE FilM IMmJATES 

5 'Ibis invention is cancemed with film laminates of two different 
polymers having the utility of a packagin; film. 

All polymeric films posses both good am bad characteristics. An 
organic polymer film that may be an excellent ban:ier film for 

10 excludirg the transmission of oxygen am water vapor may be a poor 
filJu regarding flexibility I heat sealabilicy I printability an:i 
appearance. Polypropylene film ~ se has poor heat seal 
characteristics am usually needs to be naiified in order to. inp:rove 
its barrier characteristics. Polyethylene films an the other hani, 

15 while excellent for structures such as groceey sacks or bread ~ 
is not an excellent packagin; film for products such as snack foods. 
PolYethylene does not have the clarity am high gloss characteristics 
required by food packagers. 

20 It is an object of the present invention to present a laminated film 
structure that takes advantage of the best characteristics of OOth 

types of polymer films. 

'!he present invention is concerned with a film combination laminate 
25 of: 

30 

(A) a layer of biaxially oriented high derisity polyethylene 
(HOPE) film cxiwprisilq at least so wt. % of~ haviDJ a density of 
o. 960 or greater; ard 

(B) a layer of biaxially oriented polypropylene film. 

As irxlica~ above the laminate of the present invention oc:nprises 
essentially a· ;Layer (A) am a layer (B) laminated tcgether by arrr 
appropriate means which will effect a secure bani between the two 
layers. Iayer (A) is preferably a biaxially oriented high density 

35 polyethylene film havin) a density of 0.960 or greater. Films of this 
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type are disclosed in U.S. Patent No. 4,870,122 issued to P.C. Ill, the 

disclosure of which is incorporated herem in its entirety. 'lhe HOPE 
layer can be o::auposed exclusively of a sin;Jle HDPE resin, a mixture of 
HOPE resins, or of HOPE c:ontainin;J a minor proportion of :up to about 

5 10 wt. % microcrystalline wax. Films made with either a blerxi of HOPE 
resins or with microcrystal.line wax reduce the spli~ of the 

film which manifests itself as a temency of the film to break in the 

'ID direction during packaging on vertical, farm, fill an::l seal (VFFS) 

10 

. machinery. 

'lhe blends of HOPE polymers can carcprise two or ncre polymers all of 
which preferably have densities of 0.960 or greater. Blends of HOPE 
polyners advantageously carcprise a major proportion of HOPE havixq a 
melt irxiex of 0.6 to 1.2 am one or mre polyners having a different 

15 melt in:iex. 

· Terbiends have been fO\md particularly desirable. SUitable terblends 
generally carprise 50 to 98 weight percent, preferably 84 to 96 weight 
percent of HD~ havirq a density of o. 960 or higher am a melt irdex 

20 of greater than 0.5 to about 2.0; 1 to 25 weight percent, preferably 3 

to 8 weight percent of HOPE having a density of o. 960 or greater an::l a 
melt in:iex of 0.1 to 0.5; ani l to 25 weight percent, preferably 3 to 
8 weight percent, of HOPE having a density of 0.960 or higher an:i a 
melt in:iex of greater than 2 to about a. Preferably, the sec:om an:i 

25 thlm HOPE polymers, which are minor CXll1p01'1eilts, are present in about 
equal aDDUnts. 

It is preferred that the HOPE films of this invention be biaxially 
oriented in an unbalanced manner. By this is meant that the HOPE is 

30 oriented to a degree of 1.25:1 to about 2:1 in the machine direction 
(MD) am to a degree of about 6: 1 to about 12: 1 in the transverse 

35 

· direction ('ID) • 'lhe HOPE can be coext:ruded with conventional 
heat-seal materials, e.g. SUrlyn or EP copolyners. 
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'lbe layer (B) type film is a biaxially oriented polypropylene filln. 

For example, an oriented polypropylene slip film is essentially 

CC:.iiuposed of isotactic polypropylene which contains a minor portion of 

a coefficient of fricti6n reducin:J additive present therein. SUCh an 

5 additive, e.g. erucamide, can be present in an aitDUllt fran am.it 200 

t.o 400 parts per million. 'I.he oriented. polypropylene filln can also be 

of the type which has a surface skin layer of a heat sealable mat.erial 

ooextruded. therewith. '!his skin can be on one or both sides of the 

polypropylene core layer. A suitable heat sealable layer can be an 

l.O ethylene propylene ramaa or block copolymer contairtirq fran about 

2-6% of ethylene. Another type of polypropylene film which can be 

employed as the layer (B) herein is described in U.S. Patent 4,377,61.6 

t.o Ashcraft et al. '!his type of filln is an opaque biaxially oriented 

polymer film structure of lustrous satin appearance. It is 

l.5 essentially 3 layers, the center layer~ a cavita.ted core layer of 

polypropylene carryinq thin skin layers of non-cavita.ted polypropylene 

on the surface thereof. 

'!he laminates of the present invention can be formed by ext:ruSion 

20 lamination or adhesive lamination. In extrusion lamination an 

extruder delivers molten polymer t.o between the two mvin:J substrates 

desired t.o be laminated. 'I.he sutstrates are brought together at the 

nip of a rubber roll and a chill roll and bon:ied by means of the 

molten polyiiler squeezed therebetween. A convenient bor¥:li.rg polymer 

25 wculd be a low density polyethylene havinj a density of anywhere fran 

about o. 900 t.o about o. 929. Another effective laminatinq material is 

an ethylene-met:hacrylic acid copolymer salt ionaner available frm 

DuPont. 

30 In adhesive lamina.ti.On, two layers are bon:ied together by means of a 

tie coat adhesive. '!be adhesive is dispersed in a vehicle am. awlied 

wet t.o one substrate and the vehicle (wat.er or solvent) is driven off. 

'!he two layers are then pressure borxled together e.g. by passin;J them 

thru pressure rollers. COnvenient adhesives can be aey water based 

35 acrylic adhesive or a solvent based polyurethane adhesive. 
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'!he folla,,,ing Exanples illustrate the invention. 

EXM-fPLES 1 AND 2 

Iayers (A) 

Two biaxially oriented films (la arxi 2a) havirg 1.1 mil final 

5 thicknesses were. prepared by coext.rudin;J a ~ ·iayer CX1iilpL'isin) 95% 

of the film arxi a Burlyn 1652 (ethylene-methacrylic acid ccp:>lymer 

sal.t iancmer-heat seal material fran · DuPont) layer carprisin) 5% of 

the layer thickness. '1be HOPE of film la had a melt index of l arxi a 

density of 0.960. '!he HOPE of film 2a was a blend of 90% of the la 

10 film HOPE with 5% of a HDPE havirq a melt· index of O. 45 arxi a density 

of 0.960 and 5% of a HOPE havirq a melt index of 3.0 am a density of 

o. 960. Both layers were oriented 1. 4 times MD arxi 10 times 'I'D. 

layers (B) 

A 1.25 mil white opaque polypropylene film (lb) was obtained havin:J a 

15 core layer of polymtylene tereplthalate - cavitated polypropylene and 
-------thin sltin layers of the same ·polypropylene . hlt without the PB!'. '!he 

oarEi aDDll1ted to 40% of the film thic1mess arxi each skin layer 30%. 

'1he film was oriented 8 times 'JD arxi 5 times MD. A 0.12 mil ooatin) 

of a ccmnercially .available adhesive Adcote-333 (a polyurethane 

20 dispersed in a vehicle, available fran Morton 'Ihiokol, · Inc.) was 

applied to one surface am the vehicle evaporated. 

A seccrli polypropylene film (2b) of a thickness of 0.45 mil arxi 

biax]ally oriented s times ID am 8 times MD was obtained. 'Ibis film 

25 was coated with a 0.04 mil thickness of the same adhesive as applied 

to film (lb) • 

. 30 

Films (la) and (lb) were laminated together by means of the Moote-333 

adhesive. '!be films were laminated by passin;J them through opposed 

pressure rolls to form the 

SUrlyn layer is .out:a'nl:>st. 

laminated together. 

finished laminate. In the laminate the 

'!he films (2a) arxi (2b) were likewise 

EXAMPLES 3 to s 
In these exanples essentially the same HOPE film was enployed am in 

35 each case the films were cx:>ated on one side with SUrlyn as in Examples 

1 arxi 2. 

. ... 
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'!he HOPE film of Exanple 3 was laminated to a o. 75 mil hc::mqx>lymer 
polypropylene slip film conta~ a stearamide slip additive am a 
silica anti-block additive. '!his film had been oriented 8 times 'ID 
am 5 tin-es MD. '!he HOPE film of Exanple 4 was laminated to a o. 7 mil 

5 polypropylene haoopolymer which had a coext:ruded skin of a terpoiymer 
of ethylene, propylene, 1:utene -1 on both sides thereof. '!he skin 
layers constituted 4% each of the polyprcipylene film thickness. '!he 
HOPE of Example 5 was laminated to a 0.45 mii hancpolypropylene film 
which had been oriented 8 times 'ID am s tin-es MD. In these examples 

10 the high density polyethylene film was extrusion laminated to the 
polypropylene films employing a ·low density polyethylene having a 
density of o. 92 (Cllevron 1017) • For this lamination a continuous film 
of the molten lCM density polyethylene is extruded- fran a slot die am 
placed between the two layers (A) an:l (B) • '!he san:iwic.h is passed 

15 between a rubber roll am chill roll to effectively laminate the film 
tcqether. '!he IDPE borxi thiclmess is about o. 60 mil in each case. 
'lhe P1Ysical properties of these f ilns · are listed belCM. 

5amole ~ _1_ -1.._ _3 _ __!.__ -2...;_ 

20 

Gauge, mil 2.47 1.59 2.44 2.38 2.15 

Wl'R, g/100in2, 0.17 0.20 0.15 0.16 0.18 
24hr, 100°F, 90%RH 

25 

Iaminatian borxi 300 470 340 270 260 
st:::nuJth, q/ in 

Crinpseal~ 390 400 370 380 400 
30 q/in, 20psi, 3/4 sec. 

at 220~F 

Dead fold good good good good good 

35 
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'!be above 5 laminated films were run on a Hayssen VFFS ma.chine at 40 

bags per minute. cihe packaging trial was run ~JCCeSsful.ly with no web 

break. All the films showed a broad heat seal temperature of 70°F. 
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1. A film canbination which wmprises a laminate of: (A) a layer of 
biaxially oriented high density polyethylene (HOPE) !ilm canp:isin;J at 

5 least 50 wt.% of -HOPE havin;J a density of 0.960 or greater; am (B) a 
layer of a biaxially oriented polypropylene film. 

2. A canbination according to clalll 1 wherein the HOPE CX11prises a 
major proportion of a first HOPE havin;J a density of at least o. 960 

10 arxi a melt imex fran o. 6 to 1. 2 arxi a minor proportion of a second 
HOPE havin;J a melt irxiex different fran the first HOPE. 

3. A canbination aocordin;J to claim 1 or 2 wherein the HOPE 
wmprises fran 50 to 98 wt.% of a first HOPE havin; a melt Wex frcn -

15 greater than o. 5 to 2. o; from 1 to 25 wt.% of a seocni HOPE havin;J a 
melt in:iex from 0.1 to o.5; am from 1 to 2s wt.% of a third HOPE 
haviiq a melt imex :frcm greater than 2 to a, all of the HOPE havinJ a 
density of at least 0.960. 

20 4. A canbination according to any preoed.in; claim wherein the HOPE 
film contains up to 10 wt.% of microccysta.lline wax. 

5. A canbination aocordin;J to any preoodirg claim wherein the 
oriented polypropylene film has at least one skin layer of a heat 

25 sealable polymer thereon. 

6. A mmbination aocordin;J to any preoed.in; claim wherein layers (A) 
arxi (B) are extrusion laminated toqether. 

30 7. A canbination aocordin;J to any precedin;J claim wherein layers (A) 
arxi (B) are adhesively laminated together. 

35 


