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surprisingly provides a film which severs cleanly and exhibits few, if any, of these disadvantages.

The film of the invention comprises a multilayer construction of organic resins wherein a series of

- randomly distributed, preferably continuous, layers of a brittle material and a ductile material are stacked
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However, the structure of FIG. 1 could be such that either the brittle material 13 or the intermediate material

s6 12 comprised the outside layers. As many layers as desired may be employed in the film. Preferably the

film comprises at least 25 layers and more preferably at least 45 layers. Even more layers may be
employed if desired.

The exact nurnber of layers, the thickness of each and the resulting thickness of the film may be varied
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Sever IgBipohbAty is (W\éufyrdal to be inadequate for a given use, a low concentration of a component whlch
46 contains an appropriate functional (i.e., reactive) group may be incorporated into either or both of the ductile
and brittle materials to promote interlayer adhesion. This may be accomplished by, for example, reacting
this component with the ductile or brittle material or by copolymerizing it with the monomers used to
prepare the ductile or brittle material. Examples of useful functional group-containing components which
may be included to promote interlayer adhesion include acrylic acid, methacrylic acid, maleic anhydride,
50 vinyl pyridine, oxazoline-containing materials (such as 2-iso- propenyl oxazoline) and the like. For example,
a film of a copolymer of 90-98 parts by weight methyl methacrylate and 10-2 parts by weight 2-isopropenyl
oxazoline as a brittle material was combined with ductile materials comprising in one case a film of a
copolymer of the ethylene and acrylic acid and in another case a film of a polypropylene modified with
grafts of maleic anhydride. The interlayer adhesion of the resultant films was greater than 950 gm/cm width.
85 Alternatively, layers of an appropriate intermediate material may be utilized between the layers of brittie
and ductile material. Combinations of these approaches, or even other approaches may also be used if
desired.

The intermediate layer may comprise a ductile material, a brittle material, or a rubbery material. Ductile
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‘t'his c¢onponent with the ductile or brittle material or by copol ynerizing it
with the nonomers used to prepare the ductile or brittle material. Exanples
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Examples 1-17

Multilayer films according to the invention were prepared using three exiruders to supply three

§6 components to a sihgle die. First and second 1-3/4 inch (4.4 cm) diameter single screw extruders available
from HPM Corporation were used to supply the ductile and brittle materiais respectively to predetermined
locations in the die. These extruders had a grooved feed section and a mixing section on the screw tip. A 1-

1/4 inch (3.2 cm) diameter C.W. Brabender single screw extruder was used to supply the intermediate
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bi nder), a light sensitive layer or an ink-receptive |ayer nmay be enpl oyed.
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- of a devi o s2@plésDof theeBitn g doctiembtiéal [pelyprepiiiens) athe loutamidyetd) Exapioe 1eeere

preci si owndewsing a@isiohdiaarfdi Had7 Aictibclayeise1 Lintermadiate layels swihiyits layesr Examples 10+ ng
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Manuf&c tﬁ'ei 'Fi@te'@b h( "UY"%PCW'F@UPW e fordeustapd bottopfeus slgiseof dnavmediate, matgdphesi ve
(about (?"UB@ yeredbiogkad |°iffe'aavi"s 33 §letss Therrarpaining top theeerand hotiop Hrae P'P‘Pt ate
testing® p’°%‘?f‘ P‘H%I‘“GF"’ 8188‘&“0“(5‘33 'EE‘PFP’tahlAEE respib e "15I at ed
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The | an SUrT
whi ch the g h‘é’s%l'ta%ﬁs 'vR»Eb Abn d td ﬁ.ﬂ—.e Gry! é?@enl SRR ra%is}:éﬁsug@ hfsb&ﬁmg The
bl ade 2%ro%' mlemwsle&d@.eﬂmaﬁrvmum Ehbfﬂl?h iﬁsaf s@@%re%ik@?ep@ AN Gt € RORSd at
a right tad@ gleereﬁdatea BiSpensihtiond® his 1¥Bn Hotmalitht 1613 BHiP PRS tmnk) Aidki A by Gukiflyifeihel t O
t he fr apiseRdd Mspansingrieres RBO2 mi\OD6 firim) @nd théredivdding iy theSBéhsured film thickness.
Break elongation and yield strength were determined by cutting 1 inch (2.5 cm) wide by 8 inch (20 cm)
long strips from the longitudinal or machine direction of the film samples using sharp razor blades and an
undamaged (i.e., scratch and dent free, eic.) resilient surface. Samples were taken from the middle and
s0 both sides of the film web. A Federal C-21 caliper gauge was used to determine the thickness of the top,
middie and hottom of each sample. The thickness reported was the average of these values. Two sections
of masking tape were applied across the test samples to provide a 5 inch (12.5 cm) spacing between each
section. The masking tape protected the samples from damage by the jaws of the test device.
A model 1122 Instron tensile tester was used to measure the break elongation properties of the
s6 samples. A 5 inch.(12.5 cm) jaw separation and a 5 inch/minute (12.5 cm/min.) separation rate with a 10
inch/minute (25 cm/min.) chart speed was used to generate a force versus elongation curve. The yield force
was divided by average inifial thickness to obtain the yield stress for each sample and the average of the
test results reported. The break elongation was recorded directly from the chart wherein 1 inch (2.5 cm)
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fo ensure exact positioning of the blade 22 with respect to support 26. The

bl ade 22 still further

includes a 10 generally U shaped tooth portion 28

.at the edge of the land porti oBP @266pp@Bite the support portion 26. A row

of teeth 30 is:located
tooth 30 i
t han ©Rgleg

surfaces 31 of the U-g
right angles to.the |1 8

S %1} generally triangul ar,
12%&'989%9he | and surface 24 and spaced fromthe tips of adjacent
‘teeth 30 by about 0.1 cm (3)

§§tip
LB

al ong the distal edge of U shaped portion 28. Each
(2) has a tip in or slightly higher

is defined by the intersection of distal
haped portion 28 (which surfaces 31 are di sposed at
Nd surd ageanld) WM NtheaquRPes SULfare, 32 15 of the
NeChy UpREr s ace 32«1 & &l spoged at @n angl e of

LR D THe Tafd 57 FAc® B4 Shd™ (D) "has a distal tip
bl ane of the | and surface 24 of about 90 . The | and
o0 have the adhesive coating of the film21

preto to restrain forward notion of the adhered
during severing of the film21 by the teeth 20 30.
Bed R B Prse8oB g a8eBofB Mipport 27 and
r~d& i ned by the tips of thé'teeth 30 and the |and
at about [err] with respect to the horizontal. The
ilm21 at a predeterm ned angle and rate to sever it
or determning the stretch at dispensing, and for
W ket SLYETw tdeef Ll P 21 &gl wdg, 3 25 storage

bhs Bl32 ¥net FOn teNsi e ebter= Fhes pait h of novenent

n

U-shaped portion 83 (¥
. P&
tRAe~
ion of the filrg21
surface 24 is di
recording the fo
deffned by the fr%rg
the Instron. The fi
cmmn., whigh novenen
oneoout er ed sy
teeth is 5 cm The co
rec®rded on a Mode
The sweep rate is adju
apparatus utilized fo
[

t he upper jaw faces” T
upper jaw so when the
two marks. This fur§hg
angl es precisely.
t he average force rRps
the display on the osc
forsge and the maxi mum
time (in 50 mnutes)

to give the percent s

about [err] with
angl e neasured i
surface 24 is adapted
. temporarily adheredgth
oot ks
The bl ade 22 is
fixed so that th
nmeafs for pulling the
agai nst the teeth 30,
er
osci |l oscope and
for the cross he
film21, a length of t
surface 24, positi
teegh 30 on the bl
activated to nove the
tilted, causep tenshon
teeth 30 betagen t I
tna
the teeth 30. Thé dfs
the jaw separation §r
500% mi nute. The fouc®
%2
reading i s then det®r
tkgp graph is conpl@te
atarge influence of t
fil mwhose di spensi#gt
so angl es are maint

WeT

55

A

s$anple is 45 positioned it

I

t an angle of about 30 with respect to the plane
To test the force required to cut a particular
e film21 is obtained, adhered to the planar |and
around the bl ade 22, and secured in the upper jaw of
ot ends ‘groudd Rl swl rYIR 19 temsiprred agai nst t he
Z. 9The ¥r Pv& fechafii ¥ntbf® 30 Ph& MhsPron is then
est blade fromits initial position at a rate of 25
, because of the angle at which the.teeth 31 are
'E“ohbeh agp‘lni ed'_'g ot hevf |ml m 21 ext erllndigg over the
s iges B18nd Bhg DpEerd BsiG @ Faw begi nning at
e fdld 8ld S sogressl @ly branyassely severed by
nce of the upper crosshead jaw fromthe dispensing
ination of the rate 35 of novenent of the jaw and
the dispensing teeth provides a strain rate of
ired to sever the film21 along the teeth 30 is
col ot SstoPide 8s& [ &dRpe. <R Ri ghest force -
ned. This is normally the initial puncture force.
ted so that the conplete dispensing force versus
y di splayed on 40 the screen. Because the angle has
e di spense values, it is inportant that the
ecus e‘;tﬁeﬁbhad:e \be\gré‘gigj,m netai Rt esfare with the
6t €& T'sp&l ng TredsUr 8d "and SeCufely Tol d the bl ade
d and the tips of the blade lie in the sane plane as
is further desirable to mark the bl ade and the '
is vertical between these
ensures consi stent neasurenents by mai ntaining
Pasto 18 ang p‘ge‘;fgefgag‘l 20 greasy eeAte are made and
ed. The Stretch” at I spensing is determ ned from
| | oscope. The tinme between the initial increase in
orce obtained as descri bed above is recorded. This
s then multiplied by the strain rate of 500% m nute

et ch.mExamples~101d @ 4 9 m < v 9 ~

The films of these examples' severed precisely in a siraight line. The samples were all clear, exhibited

no iridescence, and no notice:

able stress whitening or tailing at the severed end.



Mil tilayer films according to the invention were prepared using three
extruders to supply three 55 conponents to a single die. First and second
1-3/4 inch ‘4.4 cnm) dianeter singrep 268 £\ BXtruders avail able from HPM

Cor por ati on were used to supply the ductile and brittle materials
respectively to predeternmined locations in the die. These extruders had a
grooved Exeoplesd&83 on and a mixing section on the screwtip. A 1- 1/4 inch
(3.2 cm “di ameter C.W Brabender singl e screw extruder was used to supply
~the int er neyitiayer films MQ’BQ ‘%TBE!W’H'&’E ¥pre repprgd 3eq9kng e A RrPHHIT A SMatriels |

the die. %ﬁ’° Pt rrsrqg a Ilnear array of adjacent
.S|OtsseaCh Fs f the e i sggng G esad
all | aye[ Se th o of Iﬂs w ér In'f ol §€f&' f relh an Zf ace
‘materi al dudi 1,a giher 'f'%? ¥4 %1'?1 P amE (Y ?s‘v/e? "ﬁ"(' 5?4 %rﬁ
Z.r ast”ff ;Lbim’ un?so %Eié‘%nd %%Fn%ﬂ?ﬁ c%st e&-g( s ol 9&{{9@%&%&% bt éﬁh IE;I

1 ) I 1
predeter o "E&orfe 1085 SSI prop p on therﬁnl:é?&% &l' ‘?ﬁe* (

i nsert wWe§ dUr%M a%st Pl Sireés ¥ séwm@@rkpgfn Y G By d77€ Eﬂmm The pr o uct

exi ting t hernb AGikd cofbDsIEHRAE BaahibiiedsOLds @ragébbm.rg fiifls &6 Gvéiri® ®id KN and conpri sed
al t er nat i nghb AR eerd blit,bafoha tréatedPtdatel Aith PrSsuR” santilive a0FsRS il tettbd for strdtahyeer  Of
an i ntrer aehingliige dispengabiiigy] brbakt alsagatioe awilhyididiysedesaibedlin Exirhpesalrt. Dol rbdulteof these

mat er i al test®©ae alsb givereinTalile?.i al s f ormed an envel ope around the product. After
exiting the 10 insert the product was conparatively snmoothly conpressed
along its Y axis (i.e., its height) while at the sanme tine being
conparatively smoothly expanded along its X axis (i.e., width) direction.
ThevAdd Wi de, relatively thin filmwas passed through adjustable lips in
the die so as to obtain a flat film The filmwas then passed into a nip
fornmed by two water cooled steel rolls,-one of which had a rubber outer

sl eeve, and drawn to the desired callper by adjusting the take away rate.
Alternatively, the filmcould be cast onto either 15 one of the steel roIIs
“wi t hodt ni pping and then drawn to the desired caliper. The ductile material
enpl oyed conprised "DyPro" 8771 polypropylene (nelt index of 9 g/10 mn.
under ASTM D- 1238 condition L, density of 0.905, nelt point of 165 C
tensile at break of 34,500 kPa under ASTM D-882) avail able from Cosden Q|
and Chgm cal Conpany. It was provided to the top and bottom slots of the
the stack and to every 4th slot in between the top and bottomslots. 20

The brittle material conprised "Plexiglas" V044 pol ynet hyl met hacryl ate
resin (nmelt flowindex of 1.7 g/10 m n. under ASTM D 1228 Condition |
ultimate tensile strength of 10,500 psi (72.4x [err]kPa), density of 1.19
“under sASTM D- 792, refractive index of 1.49) available from Rohm and Haas.
The brittle material was first dried to renove noisture and then delivered
to the third slot fromeach of the top and bottomslots and to every fourth
‘sl ot betmeen these two third slots. 25 The internedi ate materi al
coﬁpwlsed "El vax" 3190 et hyl ene vinyl acetate copolynmer from DuPont (75%
et hyl e/ 25% vinyl acetate, melt flow index of 2 g/10 nmin. under ASTM

D- 1228 condition E, yield stress 17,250 kPa). The internedi ate material was
‘provided to every other slot in the die insert. The feed rates of each
material were adjusted so as to give the nomnal conpositions identified in
Table . The ductile and brittle naterials were processed at a nachine
tenperature of about [err] while 30 the internediate naterial was
.processed at a machine tenperature of about [err]. Al sanples of the film
had ductile material (polypropylene), as the outer |ayers. Exanples 1-9
were made using a 25-slot die and had 7 ductile layers, 12 internediate

| ayersoand 6 brittle layers. Exanples 10- 14 were made using a 45-slot die.
Exanpl es 10-12 had 12 ductile layers, 22 internediate |layers and 11 brittle
| ayers. Exanples 13 and 14 differed from Exanples 10-12 in that the top two
and bottomtwo slots of
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36 bricttle materi al
four slots of internediate materi al
off, 'l eaving 33 slots.
ductil emateri al-
this material. As a result,
| ayers, 14 internediate |ayers and 7
a 6 inch (15.2 cnm) width, corona tr
coated on 40 the corona treated sa
‘pressure-sensitive adhesive to

(0.0621 g/[err]). The adhesive

test sanples on the land area of th
described in Re 24,906. The resulja
‘the percent stretch at dispensin
yleld stress values of the film
1.-lA this 45 table the repor di|
2 ml|l (0.05 mm thick film by I i
2 ml (0.05 mm and then dividing by
el ongation and yield strength re
wi de,oy 8 inch (20 cm) long st ps &

direction of the film sanples
(i.e., scratch and dent free, gg)
fromthe mddle and 50 both sigl
gauge was used to determine the thic
eack-sanpl e. The thickness reportyged
sections of masking tape were apkie
5 inch (12.5 cn) spaci ng between pgeag
"the sanples from danage by the jahs™
Instron tensile tester was used to n
QE (12
(12.5 cmmn.) separation te vm[g
speed was used to generateE 8
was divided by average initial gIg

eachgsanpl e and the average of the
el ongation was recorded directly
EP0266116B1 equal ed 1096e|ongat|%§ °
severed precisely in a straight egg
no iridescence, and no noticeab
sevewned end. 8 EP 0 266 116 Bl Ex
to the invention were prepared aggor
described in Exarrpl es 1-17 exceptgas
St

40

(pol y( et hyl net

(pol ypropyl ene) pro

h

of the 66 sanples. A5 in c

Ape

t
ro
o

(WGT. %)

I

45

DUCTILE
{WGT. %)

50

hacryl ate)) and the top four and bottom
(ethylene vinyl acetate) were bl ocked

The remaigpigugetiap gihr ee and bottom three slots of

vided a single thicker outer |ayer of

the filmof Exanples 13 and 14 had 8 ductile

brittle layers. The filnms were slit to
ated on one flat surface and then
By_h@n@wWkth an acrylate
woatrngwwnlght of 5 grains/24 [err]
ed solely for purposes of holding the
test apparatus and was of the type
sanpl es were then tested to determ ne
i spensing force, break elongation and
S8 hes«ulnt Seahe also reported in Table
(- -]

penS|ng force has been nornmalized to a
| ying the observed di spensing force by
the measured fil mthickness. Break
termned by cutting 1 inch (2.5 cm
ranbtheukangbtudlnal or machi ne
daaaop«r aio'g ¥l ades and an undanmaged
Bsilient Surface. Sanmpl es were taken
the filmweb. A Federal C-21 cali per
kness of the top, m ddle and bottom of
s the average of these values. Two
1367 @55 tewt est sanples to provide a
sswctd on.wTRe maski ng tape protected
pf the test device. A nodel 1122
pasure the break el ongation properties
M j aw separation and a 5 inch/mnute
P21 Bhdh/Bi1 Bute (25 cmmn.) chart
ehsfs kI®Pngafi on curve. The yield force
nessS {o obtain the yield stress for
pst results reported. The break
m the chart wherein 1 inch (2.5 cm 7
ERR] 40 46 The filnms of these exanples
Mmh& Pl Bslswere all clear, exhibited
fess whitening or tailing at the
anpl es 18-23 Multilayer filns according
di ng to the procedures and naterials
fol |l ows:

<
L)

o
-~

[1g)
-~

wn

n
e

53
46
37
26
35
27

18
19
20
21
22
23

:

The films of these examples severed precisely in a straight line. None of the fllms exh|b|ted any

&6

Examples 24-37

noticeable stress whitening and tailing along the severed edge.
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5 The brittle material was fed to the die so that it constituted the
outer layers. The films of Exanples 18-20 were 25 |ayer films (7 brittle
| ayets, 12'intermediate |ayers, gpdZsedye®itl e | ayers); those of Exanples
21-23 were 65 layer films (17 brittle layers, 32 internediate |ayers, and
16 ductile layers). The filnms of exanples 22 and 23 enpl oyed "Lustrex" 777
pol yst yr enMulfilayendilivis aecerding tCihe irivendipn haging @ enyslpge areuat die|film !!QTP G@Qaf@ff using 4% x
[err] kPuocedyseandimaterigle desct d@fEximPJEW'WrﬁxﬁqPé%sédl?Wst he poI
met hacr y| aP@mplan a4, 2.8 3pe 3637 used; JDyBea" P, Wew "? P%‘H?M H'ater\% E!i’éh 3&9
(el t fi<swionsvext a@ﬁteaﬂsg'?"l'mefmeﬂate H%‘F“E '?‘Pr"@if%‘a' 34

I’PIB 'Hﬁ?i‘ onipany

[ﬁr r ]k SkPa F’ﬁ“"ge&?éj ? ‘ﬂ"Pf a‘;’ i Fh“‘i:
t hi cknes e " °
g e e 5?%%"9 Wﬁi uvﬁi?é’ i

for St re modifi ene my ace I | d
as-descr ggg Y I| 092 to %ﬁf}st: ngﬂéh‘ %(nt gqé:e test s ar eﬂ%uso gl&\ben in
Tablse Is 9as Exa %%#%BﬂsyLJTJRBkA e tB'hlefB3 of
t hese e Se%(;?eﬁ@ ypﬁo:%%ies alable'trofh, BUPbAY! AEmelt B GndBt oft 3Barkiial

exhi bi t euﬁiaxbo.ﬁ:%f 595 15 Y30 LiBsthltdc® SnMEive @ H19(] and tailing along the sever ed
edge EX&WEJ(%]G% veéd same iBtetal$ 8s BkMpiBlo4Miiddpt T} 640 (Elcbﬁliijnﬁcsmmeﬂg abdd t he
I Nventd ozl méthghoan@did, ShaRPROWShddM T 2t I fninl, RieisRty ©f POETPAKIREIe i®MNGuIt Dk and
© pr ocedur Gheivivdl MEiuets) wak subdiaied fobiael "Evax'Exaopl es 1- 17 except as fol | ows.
Exanpl es 2&xanip®, 37236 playadi tklbriRié matatial a8 Dglote’'lay@ 71 pol ypr opyl ene as t he
ducti| e nafase admplésiHevatosted b Btedayier adbpsiombiyropttingat énctn (25 ) widecbyi Sinely @2 dinht e
nat er i al lowgneampls dromgtha ditmsy/@sing & sharth eezpyy blade| Eharsamples arere gut from g Jilms| ia thes
uségd ehetrapsverse disaction 9l that gre @ige pifhesamplegntaingst the eyelopersf aytermatesiali This,edap, é'ﬂSpl ex
Conpany ‘famabalf f9 exposs ) pectiennafj finy hﬂ;{%ﬂ mﬂ a%?a%’“’?dﬂ%‘?’lahﬂ“éw frigrmedipte
"El vax" Mateis! Aclen ?vemzqn wgegeerRdhehfesuihiet A Dastd oA f ilgble, ggfgpp pota
"Modi ¢" Elmgg@ Ay apt@v@ rge 1 the exposed aces of the s ple and pulle art to
leave tails which were then secured in the separate jaws of model #1122 Instron tensile tester. The jaws of
25 the tester were then pulled apart at a separation rate of 5 in/min. (12.5 cm/min.) and the force necessary to
delaminate the film was recorded. When possible, the rate was then increased to 10 in/min (25 cm/min.)
and the delamination force again recorded. An average force for testing at least 1 inch (2.5 cm) of film was
desired at each rate and the overall average of the two rate averages was reported. The ingredients,
operating conditions, and test results are set out in Table 3.
30 = The samples were also dispensed as described in Example 1 and observed for delamination. None of
the samples delaminated.

‘35

50

56
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anhydrkde nodified ethyl ene/vinyl acetate graft copol yner and having a nelt
flow index of 3.5 g/10 min., density of 0.94, tensile stress of 180 kg/cn2,
DSC el ting.point of [err], avaigpaPes i@ M t subishi Petro 10 Cheni cal
Conmpany) was substituted for the "Elvax" 3190. Exanple 29 used the sane
materials as Exanple 24 except "Bynel" CXA 3101 (believed to be a

carboxyl ated ethyl ene/vinyl acetate, avygjj@l e from DuPont and having a
melt flow index of 3.5 and a DSC neltimgpoimt of 74.5 C) was substituted
for the "Elvax" 3190. Exanple 30 used the sane materials as Exanple 24
except TD 1640 (a copol yner of ethylene and 151RrgrLReERY| net hacryl ate, nelt

f1 ow5i ndex of 0 Lty of 7/ avayj fromault, Gl and
Cheni cal Pr odgé‘f.%dmghgrl%g?ﬁ%?ed foBrRQFﬁfek "El \%gé(&bﬁ%. Exanp % 37
enpl oyedE Q¥GT D o : i HET (gm/ cpeidthdanp| JAYEREe t est ed
for inteehayer étlhesion by putting 1 in@e (2.5 cn) g9de by 8 incds (20 cm

| ong, sa es fr the filnsyusing a sharg razor bl o The sanpl wer e cut
fromt hrerﬁéi | ms iQ%nthe 20 tr%lfjnsverse di re3§tion' so t g‘?'aone edge of” the

sanpl e réfai ned3¥he envel op¥ of outer merial. Thi€d<dge was trédmed of f
to exposgza secg2on of filnasontaining @3ly ductileggnd brittle gmterials

and no ipiernediate materi A tape hayi,ng an aggr | ve adhesi ye; such as
A g}Z &4 4 i o

"4

a8 -

A
- wi -

#202,9masKl ng t ape avai |l abl om M nnesota M ning a nuf act ur

-Conpany, 2%as at3%ched to t R2 exposed fad9s of the 33%# e and puld4%ed apart
to | eavespail s yhich were then secured igg the separgie jaws of ngdel #1122
I nstron %fnsi | e %ester. The,d aws of 25 tﬂ1e t est.er V\ﬁ e then pull apart at
a separatlon ra? of 5 in/n? . (12.5 cmb'n.) and t force neceSsary to
del'ami naB& the 331 mwas rect ded. Wien @#0ssible, th&rate was theén
increasegsto 1044 n/mn (25 gy m n.) andsjghe del am pggigon force again
recorded,, An av%age force for testing ﬁ | east 1 ig{\l}o(z.S cm “filmwas
desired 3{' each“Tate and the overall average of the rate avelages was
reported33The i &Yredients, Hperating cod8itions, ahlibest resul t25 are set
out M Taple 3.380 The ganpl es were 431 so di spengg@ as descrigged in
Exanpl e } and ogferved for delam nation. None of the sanples del am nated.
35 40 45950 55 33 EP 0 266 %16 Bl Tabl e %3 | NTERLAYEF® 2 DUCTI LE

| NTERMVEDI ATE BRI TTLE ADHESI ON NO. EX.

(WCT 3D Thd MY of Bxamples 24, 26, 28 and 31-3A WS cildto form 3/4 irdcH'H.E B)WiGH Bpes coated on

LAYERS 314 side with a @ljessure sensitive adhesive anlIQn'the other side with an LA@.gl'hey were then wound irﬁbg 4

45 10  sogarate rolts andtifen each was unwound to tedtfor interlayer delamination. 36 160. 8
45 26 The tapbs of Examples 36 and 37 défonstrated partial delaminatio {pon unwinding. None of @f3.other

45 27 tapes demdhstrated any delamination. 25 _ 33 89.4

45 28s 30 30 40 71.5

45 Examples 38-48

_ Mutltilayer films were prepared as described in Examples 1-17 and tested for dispensing force (sharp
\. blade), percent stretch at dispensing, break elongation and yield stress. The compositions and resuilts
40 obtained are set out in Table 4.

In these examples, the following additional information should be noted:

Examples 38-39 were 45 layer films employing "Escorene™ 3014 polypropylene available from Exxon
Chemical Co. (melt flow index of 12 g/10 min., specific gravity of 0.8) as the ductile material; "Elvax™ 3165
ethylene/vinyl acetate copolymer available from DuPont (melt flow index of 0.7 g/10 min., specific gravity of

45 0.94, 18% vinyl acetate content) as the intermediate material; and "Styron" 685 D polystyrene available
from Dow Chemical Company (melt flow index of 1.6 g/10 min., specific gravity of 1.04, break stress of 42.8
x 103 kPa) as the brittle material.

The film of Example 38 was length oriented by passing it over heated (177°C) rolls at a rate of 24

cm/min. with a differential nip speed of 2.5:1. The film of example 39 was length oriented similarly except
s0 the differential nip speed was 5.5:1.

Example 40 was a 25 layer film which used the same materials employed in Examples 1-17. It was
biaxially oriented at 3:1 (length) and 4:1 (width).

Examples 41 and 42 were 5 layer films produced using the materials of Examples 1-17 and a 25 layer
die insert. In this die, the center 3 ductile material slots were blocked, the outer 2 brittle material slots top

65 and bottom, the outer 2 intermediaie material slots top and bottom and the center 2 intermediate material
slots were blocked. _

Examples 43-44 utilized a 25 layer die insert but no intermediate material was fed to the die. As a
result, the 12 slots for intermediate material were not used and the film had only 13 layers. The ductile and

12



29 - 39 | 22 ' 39 139. 4

45 30 45 27 _ 28 42.9

45 31 - 35 25EP 0 266 116 B1 40 84

45 20 32 35 25 40 84
45 33 - 44 - 23 33 110 8

45 34 britile m@tprials used were those use@ | Examples 1-17. 41

45 35 Examples 45-47 utilized a 13 layer] fijm with no intermediate matasigl. Examples 45-47 used g‘plydith"

25 25 32205 EMA coglymer of sthylene and meﬂPfl’th acid (melt flow index °A§ g/10 min., specific gravggﬂ_ of
65 37 0.942) aygjlable from Guif Oil and Ch als Co. as the ductile mate&g and “Plexlglas V- 920 po)yg\eglyl

5 305 Mmetherpyiate; ar'ﬂ'gb'%W"Eﬁ 3?4“ thegpritily g a? i 31 to, form3/ 4
dfdae 'lS’rf"‘S ﬂ'gﬁe wt e Ny

(PUt
h (1. 9 8
:’;IgﬁeSI( ve E@ fggge ( "‘;é act ol S gm it& $f\4q}5
se et Py
par at ai Ip% charﬁ{‘e]e uEe e was unwound | nt erlay

del-am apes o) Exanples 36 and 37 dennnstrated partla
de#anlnatlon upon unwi ndi ng. None of the other tapes denonstrated any

del am nation. 36 Exanples 38-48 Multilayer filns were prepared as descri bed
in Exanples 1-17 and tested for dispensing force (sharp bl ade), percent
stretch at dispensing, break elongation and yield stress. The conpositions
and results 40 obtained are set out in Table 4. In these exanples, the
foll owi ng additional information should be noted: Exanples 38-39 were 45

| ayer filnms enpl oying "Escorene"” 3014 pol ypropyl ene avail abl e from Exxon
Chem cal Co. (nelt flow index of 12 g/10 mn., specific gravity of 0.9) as
the ductile material; "Elvax" 3165 ethyleneIV|nyI acet at e copol yner

avaid abl e from DuPont (melt flow index of 0.7 g/10 mn., specific gravity
of 45 0.94, 18% vinyl acetate content) as the |nterned|ate materi al ; and
"Styron" 685 D pol ystyrene avail abl e from Dow Chem cal Conpany (nelt flow
index of 1.6 g/10 mn., specific gravity of 1.04, break stress of 42.8 x
103 kPa) as the brittle material. The film of Exanpl e 38 was | ength

ori enfed by passing it over heated (1 77 C) rolls at a rate of 24 cmimn.
with a differential nip speed of 2.5:1. The filmof exanple 39 was | ength
oriented simlarly except 50 the differential nip speed was 5.5:1. Exanple
40 was a 25 layer filmwhich used the sane materials enployed in Exanpl es
1-17. 44t was biaxially oriented at 3:1 (length) and 4:1 (width). Exanples
41 and 42 were 5 layer filns produced using the materials of Exanples 1-17
and a 25 layer die insert. In this die, the center 3 ductile material slots
were bl ocked, the outer 2 brittle material slots top 55 and bottom the
outer 2 internediate material slots top and bottom and the center 2
‘intergedi ate material slots were bl ocked. Exanples 43-44 utilized a 25

| ayer die insert but no internediate nmaterial was fed to the die. As a
result, the 12 slots for internediate material were not used and the film
hag~9nly 13 layers. The ductile and 12 EP0266 116Bl1

40
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50
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brittl’e materials used were those used in Exanples 1-17. Exanples 45-47
utiljzed a 13 layer filmwth no internediate material. Exanples 45-47 used
"Pol y- Et h""-2205 EMA copol ynmer cgp ebbyie®t and nethacrylic acid (nelt flow
i ndex of 2 g/10-mn., specific gravity of 0.942) available fromaulf Gl
and Chenicals Co. as the ductile material and "Pl exi gl as" V 920 pol ynet hyl
5 nethacryl ate avail able from Rohm and Haas as the brittle material.
Exanpl e 48 was 13 layer filmgith no internediate nmaterial. The materials
used were "Elvax" 3190 et hy eervi ng Rttt e CopblYmir and "Styron" 430 U
medi um i npact pol ystyr enﬁ cBf Bc Fgirh B tH Bf ALDH Pield stress 24.5 x
103 %Pa). "Styron" 430 Uy a~brittle material as defined herein. The
"Styron" was enployed as the duter material. 10 15 20 25 30 36 40 46 50 55
13 EP 0 266 116 Bl [ERR]_30 35 40 The filns of Exanples 38 (length
oriented), 40 (biaxially ogented), and 43-47 (13 |ayers) exhibited no 55
iridgscence and severed clg nlly in a straight |ine with no noticeable

stTéss whitening or tail al|dBg™t e Severe8 &lge.” ®he film of Exanples 39
and 46 exhi bited unaccep lstress whitening and tailing along the
severed edge. 14 EP 0 266 1j16 Bl Exanpl es 41, 42 and 45 exhibited | ess
stress whitening and tail,jng & ong the severed edge. Exanple 48 was totally
unacgept abl e and exhi bit fillnyelbopgatipn, &rass tidi Nng and stress
whi teni ng al ong the sevegc% 0&. e TR & eXanpkeddehudisérat es the need for
both the brittle and duc® | ferials im the film 5

-
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The films of Examples 38 (length oriented), 40 (biaxially oriented), and 43-47 (13 layers) exhibited no
66 iridescence and severed cleanly. in a straight line with no noticeable stress whitening or tailing along the
severed edge.
The film of Examples 39 and 46 exhibited unacceptable stress whitening and tailing along the severed
edge.
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Exanple 49 - Conparative The normalized force required to provide
accept abl e di spensing of a nunmber of backing of comrer- cially avail able
pressure sensitive adhesive tapegpupssedabgin ned and conpared to the
normal i'zed 10 dispensing force of the filmof the invention. The results
are reported in-Table 5. D spensing forces using both sharp bl ades and
"dul I " bl aBespieerdt 48eark4bresbibited fees grescwhiteningsand éailidg slengdhe dewersrbarge.f or each
det er nmi nat PompleT4ewasdetally "unisiceptablevind ephikited filadeldngation.cinask yailing lanchgjreshehitgainnt s
of f of adlangdirepseirediedgpoThis eramele derponBiratagahapeod ffor ot tiscksitio nd duciilermatesialg fin
actual ubefimi5 20 25 30 36 40 45 50 65 15 EP 0266 116 Bl Table 5

DI SPERSI NG FORCE (N) PRODUCT

RATI O TERPEPe 49 - Compa@mp BLADE "DULL" BLADE DULL/ SHARP 10
§810 1 The normaluzed3 f&ch required to provide accfp 4bl g e§n§ng of a numberlof%zc 8%00? (2:ommer-
' 3 x cially available p; es |t| o adhesive tapes was rmined and compared % normalized
} ensing force E‘ invention. The resul ported in Table 5. D|sp COs U 'n

L. y#éolobc?ﬂ-pn sharp blades a d dgll" blades were measu d %r edures used were % Ea:%ipé:l‘cﬁ

2.8 . determination. T 6§de was prepared by f& e points off of a shar% lagb to sumulate a
5.6 blade which h egn #@ thujough actual use.

3.6 #600-2 ' 35. 6 5. 4 #600-3
10.1 4 43. 0 4,3 25 #600- 4 9.7
40.5 4.2 #600-5 8.7 40. 1

4.6 #600-6 10. 3 40.9 _ 4.0 #600-7
10.5 40. 9 3.9 30 #610-1 6.2
18,7 3.0 #610-2 3.5 17.1

4. 94600- 3 4.5 15. 9 3.5

30
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50
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#610- 4" 4.8 17.9 3.7 #610-5

5.0 s 19.5 3.9 #610-6 4.9

18.6 : 3.8 #610-7 EPO268 116 BT 7 18.5

3.9 40 Ex. 1 8.1 16. 7 2.1 Ex.

2 7:2 11.1 1.7 Ex. 3

6.7 9.6 1.4 Ex. 5 4.6

7.4 1.6 45 Ex. 7 Table 5 5.4 8.8

1.6 Ex. 9 6. ' 9.0 . 1.4 Ex. 11

$474? i954Ex. 15 DISPENSIkG658gCE =1 14.5 o8

3.0 55 16 EP0266116B1 Table 5 (cof¥)d) 5 '

RATO TeSWnen suRbBTBC  wpurer suaod" D smane

2% Ex, 10810-1 3.8.6 4.3 14.1 1.2

1.6 Ex. 2%#810-2 2.9.8 4.0 7.5 1.4

1.3 Ex. 3 2 31.7

2.8 Ex. 48‘*810 3 %19 3.4 30.5 1.2

7. 41Ex. 4H810-4 21_024 3.1 11.2 1.4

1.1 Ex. 44810- 2.9 9 4.5 7.4 1.6

1.5 20 Ex.g 2 g .6 4.4 ;

1 0 No. 8(1]‘%319’\3 600 and - 610 tapes are available from hg M nnesot a
M:ni ng an facturing C%rﬁ)any The 810 t3p® enploys a cétPul ose acetate

fi il backi#6§0-the 600 t apkd &l oys an orieboedl, 25 unplassiei zed pol yvinyl
chloride fgdoptracki ng. Theg 60 tape enpl oygg aG]_ceI | ophane f|5I n backi ng. The
desi gnati ﬁ{} foI I om ng eac op oduct nunber |n able 4 repreSénts a different
roll of t tape. The dat ow t hat sharp 3P "dul 1" bl adededdspensability
of the fil#90# the invent?oh is general | yd@diival ent to thae of the No.
810 p][ oduqtsooIIse datjaf ?I sog show ghat t he fgénio; Itlhe Llnvgnklgn IS A
significa gess diffic t to di spense o "dul 1" ade than are either
¥oolgs o

of the No or No. 61 es. 30 Exanpl Aplot (1in&9%1 of FIG 5)
was made d®08~JIpensi ng folrQ; versus yield #8ithg the data fBo%h Exanpl es

1-2%  $610-1 6.2 18.7 3.0
$610-2 3.5 17.1 4.9
#610-3 4.5 15.9 3.5
$#610-4 4.8 17.9 3.7
% $610-5 5.0 19.5 3.9
$#610-6 4.9 18.6 3.8
xﬁ $610-7 4.7 18.5 3.9
40 Ex. 1 8.1 16.7 2.1
Ex. 2 7.2 11.1 1.7
Ex. 3 6.7 9.6 1.4
Ex. 5 4.6 7.4 1.6
® Ex. 7 5.4 8.8 1.6
Ex. 9 6.4 9.0 1.4
Ex. 11 6.7 10.4 1.6
50 Ex. 13 9.8 14.4 1.5
Ex. 15 4.8 14.5 3.0
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A‘linear regression analysis of this plot shows an [err] correlation of
63. 4% The foll ow ng observations can be 35 made: 1) A filmhaving a :
nor mal i zed ‘di spensi ng force of ONp@oedigE{ d stress of 27.7 x [err] kPa.
2) As yield stress increases, normalized dispensing force decreases. 3) At
the preferred mnimumyield stress of 30 x [err] kPa, the fllmpossesses a
maxi mum di spensi ng force of 8.1N. 40 Exanples 51-54 A series of multil ayer

films according to the inventionIabie Hreeprt@lising the procedures and
material s described in Exanples 1-17. These filns were used to prepare die

cut |abel stock. A 43 pound 45 LLi 0, paper was coated with a

sol vent - based acrylic adhesive (g.&gggﬁ%fwgﬂ%%ckness), oven dried and then
| aminated to the nultilayer filnms. The (Msulting | abel stock was rotary die
cut on a Mygoptay flexographic press (Mdel 830) at 200 ft Rawrp. (60
meters/mn. ). The label stock severed cleanl » and exhi bi t ed _
whittenj ng & i JARP . BLADE onQULE"  BLAD

I abel sg di sme.nsgd readi | y a13 i gh speed i ndi catl ng that theré Was 50 no

adhesi ve p gnto the |igeg during the diggcptting operatijQg. The
8C6 4 CY 8
i §

conposites- npl es 51 and 52 exhibited t %est results. gbl e 6 shows
1% Bl Table 6 3

the multil &%r 431 ns used. 33817  EP 0 266

| NTERss  Ex. 11.2 DBE.TUTTI NG DUCTI 268 BRI TTLE
MEDI ATE NO. OUTER RACTER— EX  4(WGT. %)
(V\GT. % EE"\/Gfm/() 4.1 AVERS MAIER A § i CS 51

45 Ex. 42 48.4 45 11.2 DUCTI LE -1 EXCELLENT
52 FEx. 44 21 4.9 44 7.4 25 - DUC'BlLE

EXCEE L2ENT 38 13 . 2

BRI TTLE k. o> ExceLlefT 15 54 7'4?13 ?’6 41
25 BRI TTLE GOOD " ELVAX' (DuPont), »STYRON (Dow Cheri cal

Co.), " PLE>U°G§)93"N° 'ﬁﬂitmd ETH“O('@?F farecpvallable frpmche Miengpata Mining and
( Exxon CHeAPA%%  taperapgioys a qejijligsp agetate R}mjrae"" I\/f‘? %iagwmﬁl@tsmcwem%m
Co.) Ounpl oly | h 'f' ﬁh@ot;)?klng, %z;gj eII 365“'9 651

" de r& r::t rin T res roll.
LUSTREX Qﬁgg § nse n@% ﬁln% éﬁv [non |§ Ffrrag
@O re eith I'We s

Chem caI i‘,l )
Pet r ocheg %nf{ﬁo ispens =
" C—41"30( of) O .) are a tra e narre ignations. 25
A ai ms 1exdndidwdr mopl astic filmconprising at least five layers situated one
on the ot’her—'r"rT a parallel array, which layers are individually selected
from brittlepétymeamel AGLS) wadRadsBRdisgendifylictd wksts Nad usid the Gt Exampies 1-2RN
-t enper at Wiiesd Fogaksidn andlysls df BWs'diot stiveks aIRA dolrélatian biysIRd. TheTBlloRing abssrvBridis &1@ bat
| east sd0@fddel ongati on at 30 break when tested at 25 C, the | ayers
occurring esitmhawigl aynomaeizbd riisyensing tolve obON Ity ayistrstrédsat 2270x 119%kPa.
2) As yield siress increases, normalized dispensing force decreases.
3) At the preferred minimum yield stress of 30 x 10° kPa, the film possesses a maximum dispensing
N force of 8.1N.

Examples 51-54

A series of multilayer films according to the invention were prepared using the procedures and

materials described in Examples 1-17. These films were used to prepare die cut label stock. A 43 pound
45 silicone coated paper was coated with a solvent-based acryhc adhesive (0.02 mm dry thickness), oven dried
and then laminated to the multilayer films. :

The resulting label stock was rotary die cut on a Mark Andy flexographic press {(Model 830) at 200
ft./min. (60 meters/min.). The label stock severed cleanly and exhibited no stress whitening or tailing. The
die cut portions of the label stock (i.e., the labels) dispensed readily at high speed indicating that there was

50 no adhesive pushed into the liner during the die cutting operation. The composites of Examples 51 and 52
exhibited the best results. Table 6 shows the multilayer films used.

56
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adj acent |l ayers are of the same material, and wherein the filmis capable
of befng severed precisely in a straight line, and having a stretch at

di spensing of no greater than 6.5% when tested according to the
severability test defined her eiEP 0266 115.B1 thermoplastic filmas claimed in
Claiml in which the ductile material conprises from20 to 70 percent by
wei ght of the filmand the brittle material conprises from30 to 80 percent
by weight of the film 3. Athernoplastic filmas clained in Claim1l or
Caim2 in which the ductile material ¥ableebected form 40 pol yest er and
pol ymers and copol yners of al pha olefin nonomers. 4. A thernoplastic film
as ¢glainmed in daim3 in whi e al pha ol efin nononer is OW. 5 A
the%m)plastic filmas clai meghhﬂ one of Clains 1 to 4 idr?& Ich the
brittle naDYETELE | s BRATELR ed HEDEM'&S NO.pol yneOYTBRd copolSHBASTER- net hyl
met hacrggl, at@msgyrer@;c—raz tr(y;k;-rszyrenq,ugggg SaTERIAL ed alsTytsstyrenes, -

acryl o . C Imed in
Cl aigm [ i is 5I ‘tf'réethacrégcg?'lé 0o 7. A

t her ro@2asti c ¥ | m as Q@lai ned i fdany pr eczédl ng @& "FF(W ur t hrXCEBERINT si ng one

Or NDr &4 | ayer 5gof an i nfser medi atgy materi gls, whi @rITPLEr Mediggop-nmat eri al
conprises from2 to 30 percent by weight of the film 8. A astic
filmas clainmed in Claim7 in which the internediate material 1S sel ected
from cgaol ynerdsd of et hyléene/ vi ny4l acet at €5 copolBRIBELE of etF3@Dene and

met hyl acryl ate, copolyners of 55 ethylene and acrylic acid, and maleic

aﬂhydrl de m)dl f | ed éP%g‘E “?an(l:l co ners, poI Q'I(ef‘i[ i gFﬁ?’@ :
t omi - J cails
rratererl : %‘é ?‘%}’ ) ﬁ EE} gg‘ﬁ‘f' al %0) t
:g;;;{@o épféf i), o Pwmﬁ $§a@ Ehlcdt 0 éaov

Ry

MX" (Mitsubishi Petrachemical Co.), "SU (Dupont),
MEDI AT .) and "SCOTCH" Co.) are all trade ﬁi&%&gnaﬂms
WGT. % LAYERS .

(WGT. 9 ( MATERI AL | STI CS 51
45 .5 Claims 9 46 45  DUCTILE EXCELLENT
52 35 21 44 25 DUCTI LE

EXCELLNRA thedmoplastic film3Bmprising at loast fit layers situated onél6h the other in a pardftel array, which

BRI TTLE layers are ifdpidbeltyEoé@Eied EdfM biifle TWbrmoplastic pofiheric materials havib§ a glass-transition 41

25 teniBRiatliteL froater than 50°GODD duelilyAXymériduRatarials, havied YRBAt 10036 \eldBbation el

Co. J, " Pb@Ext @mﬁlsbsted' RQSYCEMplayer@iActuntdigl essemtially Gindorig di the Goray such BBCORBINE"

( Exxon Chadrontdfyecsrg of thezsans| matqrial st wherein' thaDfimds caprble ofiising HPVOF"e‘tWQs?@Hlem cal

Co.), 208 straighbjine ‘ha '%%ﬁ'fﬂ‘céﬁt digpepsing phpprrgatey LR wipn tegiertiaceeraing todhe Co. ) |

" LUSTREXW(’!@B‘P% st ef'mmw Co.),  "NUCREL" ( DuPont ) " PRI MACOR' ( Dow

ot Fo e A Barpgis i m%ﬁ 5 B Chwh"-‘c‘ i'?e oyt il Compriag on .

"C 41" Wb y wal 'H“‘%U ‘%"3 ‘é'g %’"5’(‘?9 P‘& 397%%7"8%%‘“&‘?5'{? . 25

Cl ai s 1 A t thernoplastic film corrprl sing at least five layers situated one

on the, Otmf;rmbﬂéﬁc & o' G 141 &1 @%;jreh%edacaﬂwaﬁ%% L Yectd o] €
&t& n%r

frog bri gsamgopgg g,ggfé,&aw,e% aving a glass-transition
terrperature greater than [err] and ductile polyneric materials having at

| east 41 0Q%hcrhephaad 4 Rs GIE:med in Clalm 3 in which the alpha olsfin monomer is propylene.
5. A thermoplastic film as claimed in any ons of Claims 1 to 4 in which the brittle material is selected from
45 polymers and copolymers of methyl methacrylate, styrene, a-methyl styrene, ring substituted alkyl
styrenes, acrylonitrile and methacrylonitrile. '

6. A thermoplastic film as claimed in Claim 5 in which the brittle material is polymethy! methacrylate.

s0 7. A thermoplastic film as claimed in any preceding Claim further comprising one or more layers of an
intermediate material, which intermediate material comprises from 2 to 30 percent by weight of the film.

8. A thermoplastic film as claimed in Claim 7 in which the intermediate material is selected from
copolymers of ethylene/vinyl acetate, copolymers of ethylene and methyl acrylats, copolymers of
56 sthylene and acrylic acid, and maleic anhydride modified polyolefins and copoiymers of polyolefins.

9. A thermoplastic film as claimed.in Claim 8 in which the intermediate material is a copolymer of
ethylene and vinyl acetate which contains at least about 10% by weight vinyl acetate units,
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SO ’break when tested at [err], the layers occurri-ng—essentially—
randomy in the array such that no two adjacent |ayers are of the same

material, and wherein the film igp ¢og@plgf being sevﬁlmumumﬁmml“
strai ght- line, and having a stretch at di spensing of n 5%
when tested according to the severability test defi ned herein. 35 *2.* A
thernoplastic filmas clained in daiml in which the ductile nateri al
conprises from20 to 70 percent by wei dlableféthe filmand the brittle
material conprises from30 to 80 percent by weight of the film 3. A
thernoplastic filmas claimed in Claiml or aim2 in which the tile
materSal is selected form40 INTERolyester and pol ymers andP Hﬂdlﬁg;fs of

al pha ol efi rnqmgﬁersmﬂnﬁ t heEDIRTE ast iNO. fl I m asumlm hmed | CHABAGTRR3 i n
I fi . 5 Rl

whi ch t & . plag.fﬁ;sfllmas
cl ai med ¥H y —' !
sel-egj ed¥rom 45 poI )Bmar s and“copol yméﬁs of F?B?'FN-IE net hﬁ%‘FFgHLQFE

styveéne,sferr]-ggthyl styyene, rigg subst iz5ut ed @UEPILESt yr e BRCELLENT
‘acrylonigrile met hacy Ion|tr|4 Aéherm)ﬁhfa_.ﬁt fil @§ clainmed in
Claim5 THh whicfi"t he br| le mate |aI |s &Iyrret rrethac% at e. 50 7. A
thermopl astic filmas clained in any preceding O ai mfurtheE¥ NTsi ng one
or ne§e Layers an i nt g4 medi at ggqgmat eri alpg whi clapipigy medi go@ mat eri al
conprises from2 to 30 percent by weight of the film 8. A thernoplastic
filmas clainmed in Caim?7 in which the internediate material is selected

f r om coEWAXeDePmf), STVRONTOOW ChenlicahCe), RLEXIGLASD 'BOLYETHD (Guif IOy brelrhomicals
met.hyl €ek YESGARENED kgmehemicsf CE) "BYNELE (Dupbri)) EMARIG" diditsybishe PetockbmicahCo.ral ei ¢
anhy? | RAEXMR| ChereplgxdboloRMFRAS (SasdencO Rﬁ dyGhemisalgfo.)p HUBHRE"| (Mansago Cphemical

t her mopfak t'NUCREL" rfP'é@"%l ERIMACORN (B9ws Chengicd ﬁOM“P@hYQ "i (Reieheldetehiomical IRk er i al
is a co&‘g‘f’%‘rfyﬁsuﬂfh' Epfpeiesical Gk WWN Rupangs CXAh (RuRoo Tt B 4%t T&HSBMbout
10% by ) A SCPTRA" Gt Go-bara all fade Bamepidesignatieps.n 256116 B1 10. A thernopl astic
filmas hﬁl med in any preceding Caimin which a | ayer of an adhesive or
abradf vE®MS erial is appl | ed to at Ieast one surface thereof 11 A

ther m)pll asl{ hgmoblLﬂk 53' at le QIO la fﬂ elotneQ in"a: gjr'an h w”(].

| ayers COWe}s % from g g. tSFst%v.

at | east qg;ﬁp 5 csa

cont g ns Ebreﬂaﬁ%@n fe@l@&fa! ¥ oMb Na res ety I'aﬂboml .% tmﬁa& %&mn&:%tm& film

as cl ai medadjaBentladrdard b thé) sahd @Jierfah%dbﬁtie?awtﬁia 1M liSdabable &Q&ﬁ@é&&e&p@&éﬁ@qﬁ\em

reactive vd subightiNgo, AhtChiaving a BIdidhrat dibpensity ot Bo grdatbritanERd Awh itedtell latddtd@g tthell Med

i N any preeasdbiiy tésh asimedywinng a yield stress of at |east 27 x 103 kPa. 14.

A thernoplastic filmas claimed in any preceding Claimrequiring a

nor mat i 2edd thempelagic five aswlainet Ha Gl 1tio which dhe duatle fmaterial cdBprisds frgn 20 to 70

t her nopl astercentfby [weightsof dediinmendl thenbrilifeymaterialceothprings @hraiBRrioi 88 pelserd hy whightlof the t | e

rrateri al Hiém | ess than 10% el ongation at break. 16. A thernoplastic film as
a\/rred I n any precedi ng Cl aimhaving an interlayer adhesion of at |east 60

chihgimeplastic film asclaimed ipoeimsh orcClaim| 2nin qdick the) dyeile materah iz sslegledfermg
Cl ai ffi n vﬂ?lVEﬂertaH%p‘i‘W*’Fﬁ 3nd cepolveRis @tjalpha olefin monomers.

4. A thermoplastic film as claimed in Claim 3 in which the alpha olefin monomer is propylene.
8. A thermoplastic film as claimed in any one of Claims 1 to 4 in which the brittle material is selected from
45. polymers and copolymers of methyl methacrylate, styrene, a-methyl styrene, ring substituted alkyl
styrenes, acrylonitrile and methacrylonitrile.

6. A thermoplastic film as claimed in Claim 5 in which the brittle material is polymethyl methacrylate.

s0 7. A thermoplastic film as claimed in any preceding Claim further comprising one or more layers of an
intermediate material, which intermediate material comprises from 2 to 30 percent by weight of the fiim.

8. A thermoplastic film as claimed in Claim 7 in which the intermediate material is selected from
copolymers of ethylene/vinyl acetate, copolymers of ethylene and methyl acrylate, copolymers of
55 ethylene and acrylic acid, and maleic anhydride modified polyolefins and copolymers of polyolefins.

9. A thermoplastic film as claimed in Claim 8 in which the intermediate material is a copolymer of
ethylene and vinyl acetate which contains at least about 10% by weight viny| acetate units.
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18 A thernmoplastic filmas clainmed in any preceding min which one of
the paterials forns an 25 envel ope around the arlml” "m”

thernmopl astic filmas clainmed | neplgsen 158 Bin Whi ch t ”””"‘ al
forns the envel ope. PatentansprUche 30 1. Thernoplastischer Fl I unfassend
m ndest ens f Onf -Cber ei nander in -einer -paralleler Anordnung vorlie- gende
Schi cht et®, Adthemeplestie film asuclairgst 6 ey preprsingTiidin dnt Mhichha laygsof gmedhesive\ertabrepivd i en
mt ei ner Gatesdllicapplioginedaasiopepufacarthegechl er al s 50ec und duktil en pol ymeren
Materialien mt einer Bruchdehnung von mi ndestens 100 % geprUft bei 25-C,
ausgewdh! Asthergnopiaatie im a5 elaimed)incany ope PhEIRI@E d P |5; iB pibigh éftea!?we'?t@g‘e@“ﬁ'y the
angeoridnet S¥gtipjandsbyittig materjal, and, jo; whigh a1 Jeast,onecof dpg, margials, hag Reen, cambiped Wil & g
auf wei sen, SOABPIGRS MBich cROtaing A bR fragive wifLIpG aiber material y 55 o exakt geradlinig

abrei Bbay, I.st un | ne Dehnu ei  der be.ni cht. [ 0 A2
Tl s ol i B8 s, i L3 o B Bl S P il
Fi Ifm'%amaB',&nspruc , WObei das duktile Material 20 bis 70 Gew. - % des

Fi s 40})3_. Amée}ﬁ%%}né fid2g cﬁgn%d Bl Hﬁcégﬁﬁ %rain‘ail\aviﬁg a ?_'Jeﬁ stidds GEaMieadioofl @ Sosfph. T

unfalt. asti scher m nach” Anspruc oder 2, wobei des duktile
Mat er i al 1 AUSHeWOhAstic kil asPdiimddtih AP bredBding SialRP teliifitigQ ok idizdda510d MR hdle thar

a- A ef i NNoRNEBERE:théfaim. 4. Thernopl asti scher Fil mnach Anspruch 3, wobei das
a- d efig nnononer Propylen ist. 5. Thernopl asti scher Fil mnach ei nem der
Anspr Cches. Ia brmoglastivvilineds cthirted S éng (heechdiiigeClaimlin abiagtbavbdiliet matertal s fos$thbny 10% en
und Copol yramhgatiovaibreliet hacr yl saur enet hyl ester, ‘Styrol, a-Methylstyrol,
ringsubstitu- ierten Al kyistyrolen, Acryinitril und Methacryinitril. 50 6.
Ther nopl #stA theimoplastic [fitm asidhimed inpany erecasiingv@ldim| havagsansipledayer aghesion| ot least 60
Poly@e hacrgdmswidthenet hyl ester ist. 7. Thernopl asti scher Film nach ei nem

vor angehenden Anspruch zusatzlich unfassend eine oder mehrere 55

Schi cht e & ergopiate Bimes claigted in aqy greceging. Claininavhish the i is 9imled: Fi | ns unfal t .

8. Thernppl asti scher Fil mnach Anspruch. 7 bei das Zwi . schenpat.eti al
ausgew hii¢ 4 dermgples f&;li!g EPes Wo??eé’t'?fﬁ"%ﬁr%f"a@@% fie Faietias, forts en

) 2070 BB MAREF DA
Et hyl & unf"RP§RE *hyl ester, Copol ymeren von Eth- 19 EP 0 2B6 116

B13 I 114) Ath%rblaél%sg{: hl%\l s }ﬂaﬂneﬁ Ilneé]aiHBg lirﬁgf%'ﬂﬁaadd&ﬁe Mﬂgl&fgrgls the envelope.

Mal ei nsdur ean 'zl erten Po ef 1 nen un ynmeren von Pol yo-
| efi nen. pSentd gl astischer Filmnach Anspruch 8, wobei das
Zw schgnmaterial ein Copol yner von Ethylen und 5 Vinyl acetat ist,

wel ches §j ngesioBRstisehoM\BiIm] Umfagesdhd Minbsiyid AIREIbRloRbriiBICh lbiRer raralldMriAnbrdnub vorlie-

Ther nopl astgerdd Shichtbr, Bledingdhn &is BErBUsnAlicaicHsNsBiba PolpnarmT Matbrjalianotitsinee Glastiber-

Schi cht ei npagsiempbrani gidser chisr 505 Chénd edukitiennpdiyiteesn | Mdtesiation fmitrbinet Breabdehnaignen

sei ner Fl achiedes@aosd 190196, geprtiit bat £5° C; aldgewdhit Sind, Wakni die |Sthichten drg wesenti¢hemstplistisch

ei nemssler Aanggrdnetsindlsoxag nig zweitbbrsichtdite SBichiow tasalpiche Matgriat aufwdisen. ued weRei 4951 6de
Mat eri al unfilmssocesehaitenietiodds. erexaiicaarasiinlo areigber igbynd)dineddehning el def Abgabe, gisht
Korponent e Uben®? % hepitzh fallggardié gomfifdes hies angegebgass Abrrifasen Mat eri al

reagi erende_Gruppe enthalt. 12. Thernopl asti scher Fi nach Anspruch 11,
B H%‘fe S

I m
- da sPeeselasiacher [l gemibcAnggy pel das, fyktilp Mategal 20 pis 70 Gew
\(Ij\ﬁkt i |4gﬁ N;%?qt arrd qaéag?%pr I\fla_tenal 30 blspgb(l(‘aw.-% des plfms umt::i‘Bt.

3. Thermoplastischer Film nach Anspruch 1 oder 2, wobei das duktile Material ausgewéhlt ist aus
Polyestern und Polymeren und Copolymeren von a-Olefinmonomeren.

45 4. Thermoplastischer Film nach Anspruch 3, wobsei das a-Olefinmonomer Propylen ist.

§. Thermoplastischer Film nach einem der Anspriiche 1 bis 4, wobei das sprde Material ausgewéhlt ist
aus Polymeren und Copolymeren von Methacrylséiuremethylester, Styrol, a-Methylstyrol, ringsubstitu-
ierten Alkyistyrolen, Acrylnitril und Methacryinitril.

50 :
6. Thermoplastischer Film nach Anspruch 5, wobei das sprbde Material Polymethacrylséuremethylester

ist.

7. Thermoplastischer Film nach einem vorangshenden Anspruch zus#tzlich umfassend eine oder mehrere
65 Schichten eines Zwischenmaterials, das 2 bis 30 Gew.-% des Films umfast.

8. Thermoplastischer Film nach Anspruch 7, wobei das Zwischenmaterial ausgew#hlt ist aus Copolymeren
von Ethylen/Vinylacetat, Copolymeren - von Ethylen und Acrylsiuremethylester, Copolymeren von Eth-
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13 Therfnopl asti scher Fil m nach ei nem vorangehenden Anspruch mit ein
Stregkspannung von minde- stens 27 x 103 kPa. 14. Ther ﬂlﬂm Iualw lIH”m
nach ei nem'vorangehenden Ansprughg 2¢8keg ptum Abreilen d
nornmal i sierte Kraft von nicht nehr als 9N erforderlich i st .
Ther nopl asti scher Filmnach ei nem vorangehenden Anspruch, vvobe| das spr6de
Mat eri al pemendBicrytEiure shach Nalnigséueanhygridinepdifizierien Pelgolefingrewridi Gopolymagen)\@n Polyo-
Ther nopl aktinescher Fi | m nach ei nem vor angehenden Anspruch mt einer
Zwi schenschi cht haftung von m ndestens 60 g/cm Wite. 17. Thernopl astischer
Fi | m ndk hTesrmeniastisshes fithe Rech depprush Spebetdas gisehenrarleriakgin Genglymerion EEV oY i egt .
30 1& TheMpsotatish weighes ml"F‘?#PPﬁﬁR‘!ﬁ"é?%‘rﬁ V‘B‘f‘%ﬂﬁ’éﬁ'&ﬂ‘fﬂfeﬂ‘ ﬂﬁspruch wobei ei nes
der Materialien d| e Anor d- nun urrhf }} h | | mdnach
Anspr uci® Teermopias él: Cg?f E’B V\g °§F°" @1 °f"|°? e'?g en
Revend| caP‘i’eéﬁ‘g‘elﬂ?mdP“ AetaT A BB er e ﬂ'l'fés%?? ? ﬁ?;\ °arua rml ns cing couches
S|tu6es | t =YY
T er i r?e 9&%\9 Sichd ?Rish Wbl ﬁJe%chltrﬁe%ddul" 8 duRiE RS _

C“ﬂmspr qﬁ% Sros B Alibrileh AP iMaT M oRBoriohts kémRy) astii -
40 dle ,ﬁat N é&g%%ké Gggpevdn;hg,euse superieure & 50-C
et des ma r| aux pol yneres Huctl es ayant au noins 100%d' al |l ongenent a |l a
rupt ur egal @fefbpldfische® Fil el AnsBrudP 11 wobd? Yad SHiSdaEatéill SneCKanipdiitinte enthilt, die
essept i el e lauidtén MatRsiGoagiods | @ di sposition de fagon que deux couches
voi sines ne solent pas fornbes du nBne materiau, et dans lequel le filmest
capabl etad TRénn6pladthdr IRIMaNAEIC oipén® Gorsrigeliendani Arepriichumié einergStecidpaniing vem mindant un
al | ongenestens27a108lkf&at r i but i on non superieur a 6,5%/I orsqu' on |'essaye 45
sui;vant | Vessai d'aptitude au d~chirage d6fini ici. 2. Filmthernoplastique
sol‘e | ¥ Ther@oplistisshér drim1nack] ginem |verguashenden Arspiech. 219591 7 Abeeifien de Fifesitre 20 A
70% en poingimalsierts Kllaﬁl\'@t"'@amshflaeaU@mfﬂ‘i!""hm‘er| au fragile constitue de 30 A
80% en %Sl ds du film 50 & Filmthernoplasti e sol o %JgaMrevlendl &ll on 1
ou | a rtydhermeriastizsher Filmpaceineaypeanoqhander ABFPruGly H?!tdF’f r 2918 e B;CSlé
pol yest er dé‘!““‘l‘%‘é?"ﬁ’&'i“?ﬁ'r@'r"égvﬂes' pol yneres des nonomeres d' ol efi ne al pha 4

| nfd h
g I ol-ef | dg ensg%ﬁgr P]‘,?, ?aﬁ'bl)ﬂ%%'{' %g%ggh%‘%r\:%&%%mg'ﬁ%tﬁ)‘e{ g@%&:ﬁgﬁgﬁ? el on I I F une

quel conquem'n €s rev8’°8‘| cations 1 & 4, dans | equel le materiau fragile est

chol s! PAMHbmbSeRRet T difor!BangeARRbY Aapich, Hbbol@k R Snbhibieodléy e Ny €,

du sta(yrehe e | styrbne, des al kyl styrenes substitu6s dans |e
cycl e, g therfopiketiefbr! Filln! ﬁc@&nnMvd?ﬁb&ﬁﬁdeM | A EPrdch, woBei oities der NEtidih bib1Ahodi311 Bt
1111 ilu phhg dhuiell 6. Fil mthernopl astique selon la revendication 5, dans
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. . 1. Film thermoplastique comprenant au moins cinq couches situées I'une sur rautre avec disposition
A paralldle, lesdites couches étant choisies individuellement parmi des matériaux polyméres thermoplasti-
40 ques ayant une température de transition vitrouse supérieure 50°C et des matériaux polyméres
ductiles ayant au moins 100% d'allongement & la rupture lorsqu'on les essaye & 25° C, les couches se
succédant essentiellement au hasard dans la disposition de fagon que deux couches voisines ne soient
pas formées du méme matériau, et dans lequel le film est capable d'étre déchiré avec précision suivant
une ligne droite en ayant un allongement 2 la distribution non supérieur & 8,5% lorsqu'on l'essaye

45 suivant I'essai d'aptitude au déchirage défini ici.

2. Film thermoplastique selon la revendication 1, dans lequel le matériau ductile constitue de 20 a 70%
en poids du film et dans lequel le matériau fragile constitue de 30 4 80% en poids du film.

s0 3. Film thermoplastique selon la revendication 1 ou la revendication 2, dans lequel le matériau ductile est
. choisi parmi le polyester et les polyméres et copolyméres des monoméres d'oléfine alpha.

4. Film thermoplastique selon la revendication 3, dans lequel le monomere d'oléfine alpha est le
propyléne. '
56
5. Film thermoplastique selen F'une quslconque des revendications 1 & 4, dans lequel le matériau fragile
est choisi parmi les polyméres et les copolyméres du méthacrylate de méthyle, du styréne, de I' -
méthylstyréne, des alkylstyrénes substitués dans le cycle, de I'acrylonitrile et du méthacrylonitrile.
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30 14. Film thermoplastique sélon I'une quelconque des revendications précédentes, nécessitant une force
normalisée non supérieure & 9N pour déchirer le film.

15. Film thermoplastique selon 'une quelconque des reyendications précédentes, dans lequel le matériau
fragile présente moins de 10% d'allongement 2 la rupture.
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16. Film thermoplastique selon I'une quelconque des revendications précédentes, présentant une adhéren-
ce entre les couches d'au moins 60 g/cm de largeur.

' \,,« : 17. Film thermoplastique selon I'une quelconque des revendications précédentes, dans lequel le film est
40 orienté.

18. Film thermoplastique selon I'une quelconque des revendications précédentes, dans lequel I'un des
matériaux constitue une enveloppe autour de I'ensemble.

45 19. Film thermoplastique selon la revendication 18, dans lequel le matériau ductile constitue I'enveloppe.
50
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