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5§8L§Y LAYER ORI ENTED HEAF é CABLE FI' LM STRUCTURE OF | MPROVED
MACHI‘NABILITY : Thi.s invention relatestothefleldM@QSLj\m
polyner ?g@ F'reduced surface frictional characteristi Tsg Ht a netho
of rraklng B | It nore partlcularly refers to a bia
conposite filmstructure having inproved properties, incl um M
seal ability, good machinability and reduced coefficient: of
In the packagi.ng of certain types of foods, such as snack foods |ncI ud|
candi es, potato chips mmm onimmqm mm to enploy a

I 5

_nultl-layer film Pg packagi ng
i ndustry due to the

: m t ransparency,
‘stiffness, noisture bar rier char acteri st ics and ot hers. Despite these
Chighly desira ORA; PR | | gge Bk

di sadvant eo%(islo o 1{&13:?1 havi ng g 1%1 | %?gﬁtsgogﬁnbm e%t% ggq?ml ction
and fi%m¥ o'ég‘i |§BrSPSEk| Pi'd- TAee i amd i 5or A m

coeffici mﬂthbﬁ i mmwm e Iynar, Op)tltener’él battd.lciﬂ.lmhn refels to a

form - BuakiSIly Sk el d; AR A FHAD BRUCHIEL. Aoyl daghbbed ' o

pol ypr opprmr&ri@ﬂot Hacluddng heat: F@ﬁﬂﬁm%emmmlrby i i ed
by the i Mﬂﬁnddbﬁﬂ%ﬂww ﬁf;,_dﬁ&,y, acid am des, such as, erucam de

and o] gam de. ef f ectiveness S _type t ndsu nlts
b1 0GR R pAEe T 2 cartale EBsR ) manedl o SR 6

coef fi ci ivedst includiog cBodies phtatbochipatandcbekiers i ds:M
used for Jhadig t L e %}WE ed
| ow coef#m entdégﬁgﬁ‘ré?'%th?gea ﬁ%te:il %Egté?grhi}ﬂ dependent” “upon t%ﬁsd;%?%n
amount s HdaRYiSsed ndnt the PREKAFIRS aLNEBSEEY H GUst 1¥R  $helrpgupariomeat
hi story thytdie:afm piroplritdels) sichage, amfhr&ipmmamtmﬂm,smw

O L ool By B SERAN Vo' S COBGRRFER fled Y

surface rdaaamasblm propertiesgy cnumagifiad npelyprepyiengy fiilat basbthen

I ncr ease d jAMAmtaydtifd §hdrtyt ¥ haAiihd RE high inherent coefficient

of friction and film-to-film destructive blocking on storage.

This high film~to-film coefficient of friction makes

20 polypropylens films difficult to be successfully employed in
automatic pacKaging equipment in their unmodified form.

In the past, coefficient of friction characteristics of
polypropylene and other thermoplastic films have been
beneficially modified by the inclusion in the polymer of fatty

256 acid amides, such as, erucamide and oleamide. The effectiveness
of this type of material depends upon its ability to migrate to
the surface of the film in order to reduce the coefficient of
friction. Both of the aforementioned amides are commonly used
for feducing coefficient of friction. The development of the

30 desired low coefficient of friction value is strongly dependent

"~ upon the type and amounts of amides, and time and temperature
aging effects. Even the heat history of the film while in
storage and shipping and during subsequent converter processes,
significantly affects the coefficient of friction. In addition,

35 the presence of these types of fatty acid amides on the film

- surface results in visible adverse appearance effects,
manifested by an increase in haze, a decrease in gloss and the
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presence of streaks. These materials al so adversely effect the wettability

and Adhesi on of sol vefit and wat er-based inks, coatings and adhesi ves.
In.the %E% f_coriented polypropylene filmnms whi ch are wi dely used in the
~food pa éz%g ndustry, it is conmmon to laminate this filmwth itself or
with other thernoplastic filns or with paper filnms. Wen ol eani de or
erucam de are used in the pol ypropylgnf films a significant increase in
coefficient of friction has been observed after |am nation to such fil ns.

Itti stL semsé Uﬁlibttr@fhkls' .S @Htésé'tﬁﬂﬁériélé?@.}éha gua&%é;fgh Iém@ﬂ&& back
into the ene fi or.to 0 e.additive la

film sur‘f%ﬁ% ePBAe 2 §§é°f‘ypﬁ§€ ﬁné'fntﬁﬂdl d‘fﬁ‘f‘%ﬁg@ y | ene

" films hawmatings echdissthesiovesparti cul ar converting processes. Atterrpt s to

replace theseuﬁgrﬂﬁs deud’ B¥ Yr s safggraﬁgiéha' Fi1a &a oa;ﬁ:ave'

not been succes n_accoraance esent |nven I on ere

i s prévivdely rused sipydhe LR charkagings 1&‘9% orte }ﬂySP“B‘Pnar?:Q)I efin
hono-, Cramivatethis filkn Withnitselsdoetthr other thumioprdityic £ilms

[Lame Gy BARSET2LIRN, | Wt L W%@S%ﬁl’%ﬁ&éﬂ@?\ ediiinthe .
parti culmb!'mqmslénmkédlquﬂo@ﬁ%ﬂﬁmm i ingrengw| §8i CopfAdcivmt: iafi ar | y

preferr eﬁkmﬁidﬁtﬂ@é %éé:p ééf\hﬁﬂ M@%ﬂ%&%tﬁ% gﬁh nm&ysdfpxane

i ncl t he popoa | gxanes S
it iPois tneekleadCERaL this S5 mitherits, the| HigraEiond of whe (| m
‘struct urmbmpb&clesa.nhoupper ptmﬁaﬂpmmlldﬂee ﬂ:a;neromonq:rthengoss afefthna C

Qag?ggley ﬁ E%?ézt' Q{ﬁ t&és)?a I e ani1 rraghl na ’“Itﬁ?&%'h%* a\ erngfé{al ni ng,

as conbl%:bﬁ% ‘T-‘b ated Bﬁ@-?BFSEKleaepﬁﬂ-Pﬁuh&Fé dd i hWeage for
hydr oc ar;b&itwbﬁr t ubm}ertiaql w&m Atenpte NEsli gbplhawe rthese

O | AR s e 2 Fobs et pOPRsLoRaPenal AELEr B hAYE B 1 ace
whi ch i sheeal stieessflachi nabl e, the | ayer containing, as conbined slip
agent and antihlQelbraamd Withl £he résent IMehdlel, OthkbY is provided
- a film structure which incliudes at least one layer of an olefin
homo-, co- or ter=-polymer having a surface~treated, preferably
20 flame-treated, external surface which is printable, sealable and
machinable, the layer containing, as combined slip agent and
antiblock, a particulate cross-linked hydrocarbyl-substituted
pelysiloxane. Particularly preferred particulate cross-linked
hydrocarbyl-substituted polysiloxane include the
. 25 polymonocalkylsiloxanes. ' '

Alsoc, a heat sealable multilayer fllm structure of improved
machinability s provided. The film structure comprises an
upper heat sealable layer comprising an olefinic homopolymer
copolymer or terpolymer having a surface-treated external

30 surface which is printable, sealable and machinable, the layer
containing, as combined slip agent and antiblock, a particulate
cross-linked hydrocarbyl-substituted polysiloxane, an
intermediate layer comprising an olefinic polymer, and a lower
heat sealable layer comprising an olefinic “homopolymex,

35 copolymer or terpolymer having an external surface which is
sealable and machinable, the layer containing, as combined slip |
agent and antiblock, a particulate cross-linked hydrocarbyl— |

'I‘hszheetHasBeen

MR IIII
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-3- substituted polysil oxane. A method of producing a heat sealable
“mul tsi | ayer filmstructure of, inproved machinability | s al so provj ded
The net hog-zagbugles the step of coextruding a film st m
structure includi'ng an upper heat seal able | ayer conpri e
honopol ynmer, copol ynmer or terpolyner having a surface-t Il

surface which is printable, seal able and machi nabl e; the |ayer contai ning,
as conbi ned slip agent and anti bl ock, a particul ate .cross-1|inked
hydr ocar bpbstbtuted: polysijoxrdeane, an internedi ate | ayer conprising an

ol ef i ni ¢ pol yngr ,mé\{ﬁi,@ bgwrémﬁnﬁfahalﬂéﬂ aygh1aBTR! il Py ik AinC

©  honopol yne rre or ter avi no,.an external surface which 1s
i “seal abl e 5'5'3“9&%5 "en“PF@ngy "L'b{:ﬁ%h 38 &HaR n@ﬂ"gF&ﬁdagen{n‘&nd
. . anti bl ockmethpdr includes thes step i dt;dtmaihyj -subilmt stedcpakesi thsane.

|1 PLe ] 8430 LDPuELRE YRl dding o5 Sbek WAL Wi dird 343K EBMER bing

preferred I Cu cross
hydr ocar bn- sﬁb@fiﬂ%ﬁed‘ Y%ne%’!’ﬁd%no&?kﬁ%ﬁ?m havirgy a

:Sgré][ ?vgdeﬁfa&fah&b&eus emgtnatlhaiuﬁﬁﬁ:é 'rﬂﬂ‘?( hi i i:fzﬁtﬁﬁlléloz Eaatlhmbow
I CI | |

char act er PO x(ggcfxi Lg?h?‘[s}‘? ﬁ\ﬂ.y 5‘ dv?ﬁe‘g"&&?fg&ﬂ[ ﬁfﬂ:i apd

conpri ses afitibd.olckguiad Mimvldi;& tsm-rlmledd pbydrbtarbyi-snbstitntad

solid 30 Pabiysihdbkine,C’ I-%ﬁuﬁtaxmr ngskey' cézhik‘fiéiﬁée%?%i&':.%@:”e

The poI ysi | gxanes (1), an each S hereln fin

i nvent i onpﬂaﬂm BRpRi & SEJ(‘,?P% |1&¥%i‘-’eﬂ‘?§1’§6%ﬁﬂ' P§S§191°

t hler mopl ahbmpmlymr' &apbumfhertiﬂetmpjmérim\mww eXverivalasutiraden

pol ymer ag, ei S at use _in a
film strucgl g?’gl cg?rp?eé&%glgt ?eas B%ﬁé';%ga% rﬂangg&ﬂr’ & oérr%%ﬂm %F
ter- polyconbingid ¢lir |agant rand @nubbywm supautacuuta gresecdlinked

Cross-is nh@%@ﬂ&%ﬁ%‘%ﬁﬂé&b@iy&%&&hhﬂxa% ';ﬂ-aéh:. tm mleﬁadt he
surface printable,” sealable

obj eor - of AthERS, BERRERE BRIGHA e Lh 16| PRELLFRIarLy RALARFeR Ha,
" sealabilitag the particulate cross~linked hydrocarbyl—substituted

polysiloxane a polymonoalkylsiloxane.
By improved machinability i= meant that the film exhibits

20 a consistently low coefficient of friction and has improved
anti-slip and non-blocking characteristics.

This invention alsoc provides a composition which comprises
(i) a ligquid hydrocarbyl-substituted polysiloxane and (ii) a
solid particulate cross-linked hydrocarbyl—-substituted

25 polysiloxane. The polysiloxanes (i) and (ii) may each be as
herein defined. This invention further comprises such a
composition which also comprises a thermoplastic polymer matrix.
The thermoplastic polymer may be an olefin polymer as herein
defined.

30 This invention also relates to the use in a £film structure
comprising at least one layer of an olefin homo-, co- or ter-
polymer having a flame-treated external surface, of a
particulate cross-linked hydrocarbyl-substituted polysiloxane
in a layer ‘to make the surface printable, sealable and

35 machinable.

Accordingly, it is an object of the present invention to
provide a film structure of excellent sealability.
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-4- It is another object of the present invention To providea—f++m
*structure with.i nproved nachi nability. It is a fufhisskeerts Bsch Reflackd©

present im@RI-In to provide a filmstructure having a e of
process operability. It is yet another object of t mggﬂlﬂnmen_t i on
to provide a filmwhich nmay be bonded to a wide variety and
coati ngs. It is a yet further obye&t=of the present invention to
provide a filmstructure in which a conventional treatnment testing method
can be used. It igmpether objeet pEsthe pressntodnygntion,ta-mrrsiideth
any the DM £l Igtahidifird Qi A ovéd it il iy, i n general | and
specif ically, ners opol yners a ‘ends_of, e £ opyl an
butyl ene, pol %@3@{3 fm%s? BSFge ﬁyT‘%ﬂepY%?%ﬁtm %‘f{e]l%%%ﬁ T nf%ers

~and copola/nef$lmThetoucturei | havingct wres biprérvedr exangei nednt iprodess|

(D

utility WPy £d or lamnated to another filmin order to acconmodate
a particular end yse. Thus, | ymer filmlziye{_‘g different fromthe
i nternedi ate 1&yerScaf®be AFE cEPI8CE N SN nERE REeReD a}E?‘eB%"Pﬂe to

struct ur epfewider @ ciilam mhixisemaySubé minded | tof id nwiidec| variety of-
t her nopl aﬁﬁ.fﬁé\t{'é’@% déﬁ%eégﬂ#%m the internedi ate | ayer of the film
ar erre pol yher

Parti cul rs enpl oyed as the internedi ate |ayer

Yy re 2
of the film hef"ei hsage Yoo Parthenppbdnct W cther prasepty inventdan: tahe
pref enbedpiedidd ORY | £088 Steustrek NYWNwhAchhe aEbnvftibaaltortishivent

pol ynmeri zj n ropylene.in t presence of stereospecific catalysts system
They c¢an *fﬁg%ﬁég ﬁ‘?‘ﬁd’éﬁngﬁeﬁﬁ tr]Cfrom0.1 to 25. The crystalline
mel ti ng poi nt Is genenrallsdhe présenthinvention ctan Tgepractdsedr withpmy i s
from 25, P | s fr . :

0 e iRop PRsCPE £ J.ﬂt?.hg%?isF%Xm?ie, £ g)%@c{]%ﬂr%l in ?enefﬂi and

-descriptive purpose_only, structure e present 1nvenfion wll

be descri 1Licallyg RPYPRRNS sk PAPPAYBRIE,)and h hlands o0t arethylane ( )
and aisovwropylénéayd (Qutylensy bolyestedisgt cdubl td8se wddyetlilyléné he

o afophehhEat s TEryORE p O fnd CotBl Eim s Do g i i
skin | ayerbruchereprf thel pneseny dpyention £ind utilirprdhentsupporced
bonded or laminated to another film in order to accommodate a
particular end use. Thus, polymer film layers different from
20 the intermediate layer can be laminated to the intermediate
layer of the structure for particular purposes. Such polymeric
£ilms include any thermoplastic film different from the

intermediate layer of the f£ilm. ' -
Particularly preferred polymers employed as the
25 intermediate Jayer of the film herein are the polypropylenes
which are highly isotactic. The preferred polypropylenes are
well known in the art and are formed by polymerizing propylene
in the presence of stereospecific catalysts system., They can
have a melt index at 230°C from 0.1 to 25. The crystalline
30 melting point is about 160°C. The number average molecular
weight is from 25,000 to 100,000. The density is from 0.90 to

0.91.

For descriptive purpose only, the film structures of the
present invention will be described as having an upper skin
35 layer (a), an intermediate layer (b) and a lower skin layer {(c).
As may be appreciated by those skilled in the art, the use of
the terms upper and lbwer to refer to particular skin layers is
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- thereto, based on the functional requirenents of the-everall—structure

The polymer materials which are contenplated as the mat ol o£.0 use in.
form ng ski-m2kayers (a) and (c) are suitably exenplifie qedi ¢
honmopol yners, copolyners and terpolynmers.  \Were hono be

used, they may be fornmed by polynerizing the respective can
be acconplished in a conventional manmer® by bul k or sol ution
pol ymeri zation, as_those of ordinary skill in this art will plaiqgly

under st anBerelyngelakire o Moraqver, . adthopgh referged te A skiin tayers,
copol yner ghef opperaand d cwerclayetacmap have pddEitc ol dtmeturiesTBbadetior

" Copol yer SERRERS] ek PaRPERE] RunBhlofad Rt RO BP LI bYerauL

fornm ng ups¥ucLrre. ayer (a) and | ower skin layer (c) are heat seal able
T o pr oy B A e ranses, 22 the
random co%&%, Fmeﬁfel%%%’ﬁl smggﬂﬁrﬁnégi LT%I%",CSPI §od > 4
po: yet Ey: m@llﬁEEH red nmiy urpalkyslefinpid ydx@bquyﬁlaﬁ;z) , chpolynersi t and
ol ye )y i er re
!to hoge o%t g‘:&% & I%E?t'he%g%mﬁgﬁéégi%%?flﬁeﬁ?ga#grﬁ O]EP %‘%’o gﬂ\%@ﬁ? B
percent etfioymede bipr podymerizingnthe Fespaetive peepeneret hyThife @anhbes to
95 wei 9ot RVcAPULHY AN posdbehtibhallr Obasked 0 P BALBNtoWEeEition

| but - | t he bal . T f ' EP .
Perbol yoRe esAgatictly, 25 "khpfe A dlitty pfify, I K, &EF vina
230[ err] Cpliainly usdensitandant afkeusiopdlyners tard, exempldfiled ney meind ng
poi nt of LN eidd Slbakléﬁf,ﬁiﬁ&sﬁrf&/%@tbgc%tglmgmd 9,&-0%%1%%,% 0

10, 000 and a density w thi e range of 0,89 cnjerr]. e
EP r andom¥ AR, (RAROIIEMRESY | ’Eo?ﬁ%‘l‘ﬂlﬁﬁﬁ Etpgl?nﬁeng{ éﬂ?l“eet ene,

t he baianestHer ethyddneuhonbpplonplre)ccogdysers| Virerso Dymetsy o blends

i ndex at %:i‘(gr%ré C generally from2 to 15 and preferably from3 to 8. The
crystalliné Png ¢ - - 6- oint is
usual |y from l1Befemqed Sorsoperih FormindApperhskin taygs (i) dowes ght

range is fdygm oy {®) 18PeOREat TERa Y8BT E! Eo‘lﬁrhbrﬂ&uﬁalt‘érri%fl@ae SUBtRB9
to 0.92 ngterorH E'i:rl'mr group clorx]xs%.es Eirnagl ’ofmggxglelngl%%ogylgig-%%r e%l A r( E%an EP
random _
20 terpolymer, ethylene-propylene (EP) random copolymer, linear low
density polyethylene (LLDPE), low density polyethylene (LDPE),
- medium density polyethylene (MDPE), high density polyethylene
~ (HDPE) or blends thereof. _
Suitable EPB terpolymers are those obtained from the random
25 inter-polymerization of 1 to 8 weight percent ethylene,
preferably from 3 to 6 weight percent ethylene with €5 to 95
weight percent propylene, preferably from '8_6 to 93 weight
percent propylene, butene~i I"epresentinq the balance. The
foregoing EPB terpolymers are for the most part characterized
30 by a melt index at 230°C of 2 to 16 and advantageously from 3
to 7, a crys?ialline melting point of 100°C to 140°C, an average
molecular weight of 25,000 to 100,000 and a density within the
range of 0.89 to 0.92 gm/em°. | |
The EP random copolymers generally contain from 2 to 7
35 weight percent ethylene, the balance being made up of propylene.
The copolymers can have a melt index at 230°C generally from
2 to 15 and preferably from 3 to 8. The crystalline melting
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copol ymer are used, such blends will c Wei g
‘EPB terpolyner and preferably from40 to 60 wei ght percn.i;tsy,EePﬁast

the bal ange<bgpafg nmade up of EP random copol yner. ends
of honopol ymer which can be utilized in providing Iayers
h i's

include 1 to 99 wei ght percent pol ypropyl ene honDponner

the sanme as, or different from the g pol ypropyl ene hom)pol yrrer
constituting internediate layer (a) blended®™ th 99 to 1 weight percent of
a linear pointerds tysypmllet fybmna28*TPHo 150°CPandr the exunrber oaverage
accor danc e n Rt 0 bekh1gki aye (

(c) is corﬁ;‘p?ou‘rhl':g:"gE “'QE&QE g??‘g(\:é ?&eegﬁgu%g apoae%ongb ngantl leogbrx% nd
slip agenWillpRgpadly rapgs £&o% 89 &i%h@22 /S v agents are sel ected

-_ frlom t Ihe gr oupxaf gemeiredyl ahere dskenddskegl Mr byimeaubﬁai Ent edlndom ;
pol ysi | ox arjjcu er a Qeseli ke
pol ynon%a?%??%ﬂ“ogan é Lgah'l\/bs%‘l £?€%€% Fy pr‘?#'%rgr%% grge nan n%?t %ﬁ

pol ynonoawedghi Im cﬁ&ﬂa&m@éﬂﬂ% andi Rrefenablypfres 4Gite 60 0.5

to 20.0 A I S
rrgt eri al s&g;%:%o:m}:gﬁgﬂgl ﬁpﬁgtval ; rg%‘#g?ﬁ?’%g%. %ﬁe%@ﬁﬁgf 4

wor | dwi de¥ t*ed States from General Electric Co., and are
mar ket ed under Helat¢ sealakdee blendsaolf. hadmgolgmemim mb&suﬂr&lﬂ.ﬁdﬂl ar

t t t |
ah cﬁbisf. : F‘é RSVRLIRG Ta3Rell ol AnfcE (ol SN L, ¥ 89 Yilny OO
| ayer PEFCERE BOLYRIFGRYIENe RRMTRRINT ﬁty ?rﬁ)f Mﬁg"’ﬁhﬁncééf thei smeof
fri ctlon ag;duChAg ammaréﬁt Si EEW)G Othe. APV driee fh@h‘b?ﬂi

ot aken GoRsTTulieg Ap<EtRedias 1%9%2323 fﬁ%ﬁ@éé“?ftﬁf SRR
from t hi s pexnceate ofo at Mmmmammommym (IDPEYwinmarily to

the expgsed suphldess @l t i&trusion, ocordanc tth  the
combi ned gnti bl qck| ng and s| IPEP ent J'e?rt oS es Whieh pr otrU. e grﬁesez’t
|

(a).  Hovd\&RtighacEneneri R kip ?&?’éﬁ‘ {2) anshion ) nd-saﬁtS’M’P
silicone aifthwirchagpedtivet anbant Wt A tesmbiiedd seatiblockngr hhﬁS Eﬂfi;i hi's

Lher con oS- r sREFEEPERa, Wnrild | KREEp Che ot anit, 10 AGRECE are

coef fi ci eftelegited from the gyoun BE particulate gpnssdinked hydomoaadvili- v,
Wi thoupo Fub¥titeddd YpoiyBaibkRfles.! S PAicularly preferred are the
particulate cross-linked polymonoalkylsiloxanes. Most
particularly preferred are non-meltable polymonoalkylsiloxanes
characterized as having a mean particle size of 0.5 to
20.0 um and a three dimensional structure of siloxane linkages.
25 Such materials are commercially available from Toshiba Silicone
Co., Ltd., worldwide, and in the United States from General
Electric Co., and are marketed under the tradename Tospearl.
Other commercial sources of similar suitable materials are also
known to exist.
30 Although the polymer from which skin layer (a) is formed
 is not compounded with a silicone cil, this layer may ultimately
acquire a machinability-improving and coefficient of friction-
reducing amount of silicone oil. Thus, when the finished film
laminate containing silicone oil on the exposed surface of skin
35 layer (c) is taken up on a winding coil, some of the silicone
oil will be transferred from this surface to the exposed surface
of skin layer (a), primarily to the exposed surfaces of the

¢
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EXB B hpi | | ty. Eit her “or both | ayers (a) and (c) can—also-contain
s pigments, fillers, stabilizers, light protective agent ot her sui tabl e
nodi fyi ng | ngredients if desired. Furt her, skin layers an
optlonall gﬁ?apn a mnor amount of an addltlonal ant i such
as silica, clays, talec and gl ass. These anti bl ock mat sed

alone, or different sizes and shapes caﬂ be bl ended. to opt| mze
machi nabi lity. The major proportion of these partlcl es for exanpl e,

pOyoner o FoRBIABACaREIB108K NG o Wil Lok’ piBtEual

be of such a size I cant "partion of |r sur ace a
extend befERB tIRyazpé3de suH?'&ﬁBe!Si MK the| dnterior of, laven (a)

: Enhagce It aantaiﬁat hbl ta)ﬁoix@nltd 5 Wffltfyllti@;&ﬁiétmlvﬁlﬂﬁchtdﬂﬁ;mpﬁhtékféréaVchcan
e advan ane rea

OheTrR BHRC ek | KRANSNg et RRRERLPS T OF Phbte, AAVHET (B hRYEhabIYOl
upper @rt:an'hah-n#enO( silicone oidf et alBnbdhepresence pbhgmn of the
constit ut ¢ pnbRUPrelC) £i1coNROURMIAd lddy, 53'“005‘8’@6%’ 18findhcpCORhe”) |

advant ageous % ggssesses a viscosjty from centlsto es W|th
10, 000 t 0CROEBGLEDR: | PEkeLIRGHPIs AT al Fhepr haNety.  1MPTIoYas)| cdtey
sui t abl e mashlinabigity,! s wiehpakydeighyffichakagesimpairing its heat

pol yal kyl anes, ol efin-nmodified siloxane oils, polyether-nodified
silicone gQEQXLiFggﬁn/_ polyether-nndlfled silicone 0|Is epoxy-nodi fi ed

silicd® oi s Bhbbarcons bakhfilayers i dede anfs, (Gbl aTh| RYSS | 6eBkadn
whi ch pr ei:»@@ihh‘hsbafﬂié?g} wxﬂai&é.bqubnt ﬁﬂbﬁeatﬁ-ermgeﬁté e atkek

: I di net
Por ogoi ngsUiERbie Boaffeihe Bigted fen€d ¥ Henirpn.  Hupther, skin layers
pol ydi net l{a}sidmidmne, (a)eqmefcmtmhablyusenhadau & minoFfhamuintcor® anl is
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coef fi ci erxamplei anywhere ifivom morecthars hwlf to as high as 90 weight
percent or more, will be of such a size that a significant

20 portion of their surface area, will extend beyond the exposed
surface of such skin layer. _

In order to enhance its receptivity for water-based
coatings, the upper skin layer can be advantageously treated by
flame treating. :

25 Lower skin layer (¢) of the film laminate can be of
substantially the same composition as that of upper surface
layer (a). In a preferred embof:liment, the polymer constituting
layer (c) is compounded with & silicone oil. The silicone oil
advantageously possesses a viscosity from 350 to 100,000

30 centistokes with 10,000 to 60,000 centistokes being especially
preferred. Examples of suitable silicone oils- are
polydialkylsiloxanes, polyalkylphenylsiloxanes, olefin-modified
siloxane oils, polyether-modified silicone o0ils, olefin/-
polyether-modified silicone oils, epoxy-modified silicone oils

35 and alcochol modified silicone oils, polydialkylsiloxanes which
preferably have from about 1 to about 4 carbon atoms in the
alkyl group, in particular polydimethyl-siloxanes., Of the



9-12-96 ;10:06AM ; MOBIL - OPC~

. - 00 odudlol 1l as
2B he exposed surface of layer (a) when some of the

» ‘thereto after these surfaces have been placed in nutua R"gpm oS
wi || occu&_f\gg?;éhe | am nate fil mhas been wound on a <

Pol ydi net’hy ane or other silicone oils can be pr es o 1.5
wei ght percent, preferably |ess than 0.5 weight percent '

(c). Sone of this silicone oil wll, Qf gcQurse, be present on t he exposed
surface of layer (c). The anount sel ected should in any event be

suf fici enfqi-agaiﬂg;de @hgoefgdgﬁqlwlgﬂﬂgﬁg of ligyerg a‘_-&caljﬁr?

(foll ow i iI|ICOne oi | ggb | es tobhe l,atter) about
0.4 or egg ggﬂ?g‘&gﬂ Bﬁmenaﬁezgrf’geﬁ S g"Fo“ﬁP 858iNanout 60[err] C
. Because of theThai gid iceanecoiln ishixddedetsi layere (a)| geneamilyedihothast
he exposggraubhaGt dfsdihiion WET ﬁis;auchthay 11008 Weitly | BPLBURE
coefficient of trictio ut no e expénse o |tsrecet t

wat er - Baskithiny | A Yeik ﬂﬁap"se’af'%tbP?‘PPﬁeﬁr surfage b thig jiayver as The
silicone dikcpétal fideoibebupes it freq@ielcDP st et Averatred@dziebfeon 1t 88

ocor por of | BACFRBBTS PRX bl fpond "oEys iﬁe’?@?aﬁg FUERr Y SaferaptiaLy
- t enper at urai nmiﬂeﬂxntmbngedhonbrtmd eppased sugfiacde af okayer stehy i ig
forces orpR¥pbA§OHRE" bk Nin :F@vmd M&ﬂﬁ:&ﬂﬂi@fﬁd %m? b&&n@eht m&e

m xing.te ra enough _t ten t nd e

Very i 1 GRARAELRE, LA ﬁ%@%#ﬁe&e%e £, ErEGHion o AR PO age;pgr ve1l
kneader oasetheldposadcsurfddcey dfolayéd t(@)2AHenrsome of the oil is

- 9- e C n { Cy
cocoani ne EETEREFRAC EnRERsd He il hops CBirPLBeR avd ey Yidbea, 1ol
include nﬂﬂﬁualdF"nEFcFerPrﬁry ami Y‘iéll °¢°“’-'I“¥‘€Pn§¥!¢al-%m+%?§9 fhinphas
ueuar |y raaéﬂsmstmar efd 40wifdlhgpessent of the th| ckness of the overall

filml t t kin |

and | duer oki nePAFRiREERv et i8kaRRLRE] vErGE il ke oYK Fabube pEdRPREL of
i'nt er medi rem| kaﬁ f(do)i, Sveibhy pgzrben‘hg mﬁerahlbﬂ g chian OhsrweinghEor
exanpl &, bargEAr(abe (BUedd a4 SR 42! d ' Q01 FobRVELL | 023,

ext ruder | at s I e, he me t streans bern g
adapt er pPEoFe sﬁelhﬁ BXeseRe R (the @Pared surfiecs ofh aﬁ’ﬂ’-‘n (F&yer%'hea)

and (c) camoaﬁﬁpgeaeptéarsn&amalen 8Ap’ exeAt! BeysGEficobnthEot pidvide a
thi ckigps BLekSsbAT "8 S eAfdefol °3F "abBEat! faf" 'ddd S ()" (EaTLAG g
transfer of silicone oil microgiocbules to the latter) of about
6.4 or less, preferably between 0.25 to 0.3 up to at least about
60°C. Because of the unique manner in which the silicone o0il
is applied to just the exposed surface of upper layer (a), such
25 layer exhibits an improved coefficient of friction but not at
the expense of its receptivity to water-based coatings, its heat
sealabllity or its optical clarrt:y.
The silicone oil should be mcorporated as homogeneously
as possible in the polymer constituting layer (c¢). This can be
30 achieved by either incorporating the silicone oil as a
dispersion or emulsion at room temperature and then heating the
blend with the application of shearing forces or by
incorporating the cil while the blend is being melted. The
mixing temperature mst be high enough to soften the blend and
35 enable a very uniform mixture to be formed. The temperature
required in ackneader or extruder is generally from 170° to
270°¢,
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trimed. K¥n&22&tk | aninate is then wound on a reel | m I> ect
transfer of silicone oil fromthe exposed surface of |l he

exposed surface of layer (a) as previously explained. As a result of
the biaxial orientation of the film structdre herein, several physical

properties of t ' AnyS . flex-ar LES nce
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be laminate is then wound on a reel in order to effect transfer of
' 20 silicone oil from the exposed surface of layer (c) to the
- exposed surface of layer (a) as previously explained.

As a result of the biaxial orientation of the film
structure herein, several physical properties of the composite
layers, such as: flex-crack resistance, Elmendorff tear

25 strength, elongation, tensile stréngth, impact strength and cold
strength properties are improved. The resulting film can have,
low water v_ap&r transmission rate characteristics and low oxygen
transmission rate characteristics. These improved physical
properties make the film ideally suited for packaging food

30 products, even those comprising liguids. The overall
thickness of the laﬁinate is not critical and advantageously can
be from 0.35 to 2.0 mls. |

Where the product of this invention is to be used as a
label for goods, whether the label is opagque or transparent is

35 a function of the objectives to be achieved. Where it is

- desired to hide the contents of the package being labeled, it
would be preferable to use an opaque label. However, where it

w)
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not oniy cHispowmt omthebbasle thinesct eTh s?tmr tcsaéé\sa the tar?ﬁe%wfef fdybe
structure t sQ n reducge the, cqgeffi.ci
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mat eri al s Whﬁﬂ%fthedadbeabveeimﬂwrmmm gensibivesybut dis achivatable

anor phous y Is&& Qﬁﬂheﬂ‘%aﬁ& % UG Iﬂmezofléltms nédhed?  Siderr];
di at omaceous e A n% ég]gom ti gn of , for exanple, 92% Si 2, 3.3%
ez‘é%

Al 208, and 1.2 ¥R :aviPEEEAHAPF 1R FURESHYY SRNaibive
m cron3$ \adhwsiges,t | abtivatabper adhesidas remnl bel enplapel feoby dexttarin
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0. 14% Fe203 as an avera part e si Ze m-crons, "and
whi ch par arplied raboyk ntheful a@rmfmcwmﬂqemnacbmm ot Aotk le,

si | i cat eg,watmr @zamﬁ?smmt é4n AcERVELté 2dn NEaN&El ve WIS (P i pt 2%
SIO2, 36% ke XS 832° D84 e Mthe 133%1%" The 1abel is then fixed in
20 place by a slight overlap of the other end of the label. It has
also be discovered that die cutting of labels is materially
enhanced by including inorganic particles, such as calcium
carbonate in the label skin layer close to the adhesive and/or
release layer. These particles may also cause some cavitation
25 as a result.

When an opague label or film structure is desired, the core
or intermediate layer of the film structure of the present
invention may be formed in accordance with US 4,377,616.

Where opacifying agents are desired, they may be

30 incorporated in the intermediate composition of this invention,

in a proportion of up to about 10%, preferably at least about

1%, by weight. Suitable conventional opacifying agents can be

“added to the pelt mixture of the intermediate polymer before

extrusion thereof into a film. Opacifying compounds are

- 35 generally well known in this area. They may be exemplified by

ircn oxides, carbon black aluminum, aluminum oxide, titanium
dioxide, and talc.
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20 average particle size of about 3-4 microns, and in which the

particles are porous and irregularly shaped.
_ The polyolefin blends used to coextrude the multi-layer
high opacity film structures contemplated herein are suitably
formed by emgloying commercially available intensive mixersl,

25 such as those of the Bolling or Banbury type.
If desired, the exposed surface of skin layers (a) and/or
(¢) may have applied to it, coating compositions or substrates
such as another polymer £ilm c;r a laminate; a metal foil, such
as aluminum foil; cellulosic webs, e.g. numerous varieties of
30 paper, such as corrugated paperboard, craft paper, glassine,
cartonboard, nonwoven tissue, e.g. spunbonded polyolefin fiber
and melt-blown mnicrofibers., The application may employ a
.'suitable adhesive, e.g. a hot melt adhesive, such as low density
polyethylene, ethylene—methacrylate copolymer; a water~based

35 adhesive such as polyvinylidene chloride latex.

The following specific Examples illustrate this invention.
Unless indicated to be on some other basis, all parts and
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machi ne direction and 8-10 tinmes in the jransverse di r ently,
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~in a milpapbéntages aFéchylwdigaks of hot room agi ng at

100[ err 125 he, cogfd.i.ci.ent of fricti e and
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RE'B,_ ACEVERR HMeprocedures of ASTM D 1003-61 and D 2457-19, respegtively.

shf)vvn Inlthe t 2Rl eclel qs/micamig(@)ommaﬂtvd eefimples,0 Bxumpiesbages,
pol yvi ny

Exanpl e 1 den %ﬁbi’ r&h‘ﬁ'ﬁﬁ%&?% gp?atfé&“b&aww a"rf"l'*s"%ﬁ’é‘éﬁ ce’f)‘b%%%yl Bne

as the reﬁahtzoaeidt mldg shiprw@nﬂt cahdyas sWeh, Cisccepresentative of

present . teOr811°1 FkamSl é@he%&sem&%nésé héat
the data_in the acc

| ayers (a omman t abl e,
ottt i e%?aﬂ Z ?ttrmpsgnawoeﬂm of eobenbiete i DN B114G5PR@Rha
wat er - basndsawmlcmpmndallu/mdhespohymrs ol it ing bddhelayersheaheat

seal abl |1 LysCRapl! | akamble | VG @W@f 3l h¥mdRatbO¥eindiRal £1i0°
presence o e SI|ICO Oi ayer _
EXAVPLE 3fom1nqu§h@d2d h‘tnl?s‘tlqunﬂ Py-1r &p cenmrpyniediith thecootyger

per cent o&oggggghmh&yh_ Fngq@ .conpounded in layer (c) only. Layer (a)
contained no silicone oi The inprovenment of coefficient of friction

equi li'ttium good converting characteristics of the PVDC adhesive and
retention of heat sealability dre nERAMPLEoOK the data in the acconpanying

table. The resy| tﬁiﬁeﬁéﬂaﬁé% §2 T84S &POQbBH% 99 WiPddd thickness

charact erldst I:L%Zd I:-Elgva%vear propylene omopoﬂ?l}ler of ! hlqug ggteorggularzty

containing 750 ppm erucamide is melted and coextruded with an

20 upper skin layer (a) of about 0.61 microns thickness derived

from an ethylene-propylene-~-butene-1 terpolymer or ethylene-

© propylene random copolymer and a lower skin layer (¢) of about

1.2 nicrons thickness of the aforesaid ethylene-propylene-

butene-1 terpolymer. The EPB terpolymer components of layers

- 2% (a) and (c) each contains about 0.2 weight percent of synthetic

amorphous silica in the form of approximately spherical

particles averaging 3 microns diameter., The extrudate is then

cooled, reheated and stretched biaxially 4-6 times in the

machine direction and 8-10 times in the transverse direction.

30 Subsequently, upper skin layer (a) is corona treated in a

conventional rfanner and wound in a mill roll form. After 1-3

days of hot room aging at 100°~125°F, the coefficient of

friction (COF) of layers (a) and (c¢) is 0.26 and 0.29
respectively. -

35 "  However, it must be noted that since the film of this

example utilizes a migratory slip agent which requires hot room

aging, its COF value is often inconsistent and unpredictable.
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SE"{?nB‘( he horizontal or vertical formfill and -seal machines Fit-m
. properties are conpared for the filns of Exanples 1-3 in. Tabl I
-14- - TABLE 1 'Huss% ﬁasJBcen 'gced

st E L e [T
Strength '

Unt reat ed 240[ err]F 3/4

Sea: - 13 - Tr eat ed/

‘Treated Jzuso, a lsawn Qw, layet? wa@%mda

Er ucam de 2 s Lay seé & Si| coneebe.a' e éa) sptive
oil in to a water~ba inylidene chloride adhets(ﬁv%m d

(c) 3 Layer (a) Silicone .30 .30 475 gnin

oil in _ Layer (c% only ’
EXAMPLE 4 The coextruded oriented filmstructure of
this ex8npl e cmlﬁ & vaspeabstaptiahly inepeated but FE;«%Q aniigetagtisut er
heat seal g1y VL e the0rkBenPeshsE€LLat Eng CLiPEsrhedictte lay i (b).

E’%'EVQBSSL@‘#S'@M ok D A e, 05 £ e

each cont percentawvas conpounded in layers (a) and (c). As shown f:r:om the
| data in the accompanying table, coefficient of friction behavior-
" 10 was acceptable and water-based ink and water-based adhesive wet-
out/adhesion were acceptable. However, the heat sealability
capability of layer (a) was essentially destroyed due to the

presence of the silicone oil in layer (a).

15 : EXAMPLE 3
Example 2 was substantially repeated but with 0.6 weight

percent of polydimethylsiloxane compounded in layer (c) only.
Layer (a) contained no silicone oil, The improvement of
coefficient of friction egquilibrium, good converting

20 characteristics of the PVDC adhesive and retention of heat
sealability 4dre noted from the data in the accompanying table.
The resultant film also possesses good optical clarity
characteristics, However, this film will not machine adequately
on the horizontal or vertical form £ill and seal machines.

25 Film properties are compared for the films of Examples 1-3
in Table 1, below. :
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SENToB¥fi ng of 2500 ppm of ?hle2 rslgn-lron%ratory slip agent, with a particle size
“of <4.5 mcrons. dhe total gauge of this particular filmstructure was
1.25 ml,_w target skin thicknesses of 2.5 gauge (upper) and 4.0 gauge
mriida it

- (l'ower). m structure was biaxially oriented andrtid Skest HivBeet Regllaced -

one side to inprove its wettability and to optim ze the 11 nd
"l am nation strengths. The re tant biaxially i
structure had the follow ng properties Tested i mediately off-Tine:

- 15 - TABLE 2 M ni num Seal Tenperature
Coefficient of Friction T/T(1) TaBLE(3) T/ T(1) U Y(2)
Haze G oss 227 216 0.11 0.14 2.1 86.5 (1)

Treated surface to treated surface. (2) Untreated surface Ceimptreated
surfac. Example Treatedfi|$iiptruct freated UYotrieattst Sg;d;perties, :
"however, its machinfd¥l®ity was poor. To To StrengthxAVPLE 5
The fil mstructure of Exanple 5 had an Taeateds Unkxented 2A@8°FndéAnediate

(b) layer as Exanple 4, but utilized di ¥PEr ent ' KPR | ayer '%ng skin
| ayer ,c) resins. The upper skin layer (a) had 2000 ppm of gggggf
non-migragory anti r skin | ayer,gc) had bot h
4.5 nicro% si ze (Ggﬁﬁﬁéﬁeggf-zggggﬁfie T%% Iomer'%éin | ayer Th
_ 2 Layer (a) Silicone .30 +30 0
oil in
15 Layers
_ (a) and
' ) (¢) _
3 Layer (a) Silicone .30 .30 475 gm/in
oil in _
20 Layer (c)
only

EXAVMPLE 4

25 The coextruded biaxially oriented £llm structure of
this example consists of a polypropylene intermediate layer
with two outer heat sealant layers containing the partiéulate
cross-linked polymonoalkylsiloxane non-migratory combined
antiblock and slip agent (GE Tospearl RS=344). Two
30 terpolymer sealant resins were used, each containing a
loading of 2500 ppm of the non-migratory slip agent, with a
particle sizeo of 4.5 microns. The total gauge of this
particular film structure was 1.25 mil, with target skin
thicknesses of 2.5 gaugé (upper) and 4.0 gauge (lower). The
35 film structure was biaxially oriented and flame treated on
one side to improve its wettability and to optimize the

printability and lamination strengths.
The resultant biaxially oriented film structure had

the following properties tested immediately off-line:
40
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SENIcBY4l so had the additidn 284000 ppm'silicone oil. The filmstructure was
, flame treated on one side to inprove its wettability—anrt—tooptimze (he

print abi | Ftr)ﬁ%agg_ | am nati on strengths. ' The %

Be2h Replatdd Y

oriented fil tPucture' had the follow ng properties 2l Iy

of f-1ine: _ ) _ TABLE 3 M ni _rrumimg l Ere

Coefficient of Friction T/ T(1) _U&%( 2) ) D)
0.13 0

Haze d oss 240 226 .14 1.7 "85.3

‘(1) Treated surface to treated surfaomaprg2 Untreated surface to untreated
surf ace. This filmstructure had good COF and hot slip

propert i e¥indmimsSealTenperatnre . Coefficient of Friction -
16 - I/2(1) U/u(2) EXAVPLETHT(1) U/u(®e fil mHage ucture of
Exanpl 5 6 @k8E8 dentical to the Exanple 5 structure, except for slightly
| oner non- _ i @t ory an®¥® ock | oadi n®ldvel s (&difh, GE Tosfedk| RS- 344
was used) 88590 the addition of 1000 ppmsilica antiblock agent, 4 mcrons

in size, t b%% an I ré%n layers (a and c¢). The film
0 (] . Lo
structyse S S E\g%ﬁ “q;a@;{ e iits wettability and to
optimiz;%et%%é print api it?ggn |té’m ale§es rengﬁ?sé' . The
resul tant biaxiallyngggigentechy Il geahetGhd’ €Hadd good COF properties,
however, its machinability was poor. '

15 | EXBMPLE &

The film structure of Example 5 had an identical
resin as the intermediate (k) layer as Example 4, but
utilized different skin layer (a) and skin layer (c) resins.
The upper skin layer (a) had 2000 ppm of the non-migratory

20 antiblock, and the lower skin layer (c) had 1000 ppm, both
4.5 micron s‘:,Lze (GE Tospearl RS=344). The lower skin layer
(¢) also had the addition of 4000 ppm silicone oil. The film
‘structure was flame treated on one side to improve its
wettability and to optimize the printability and lamination
.25 strengths. ' :

The resultant biaxially oriented film styucture had

the following properties tested immediately off-line:

TABLE 3
30 .
Minimum Seal Temperature Coefficient of Friction
TLT(1) U/u(2) : T/XT(1) u/u(2) Haze
240 226 0.13 0.14 1,7
35 85.3 .

(1) Treated surface to treated surface.,
{2) Untreated surface to untreated surface.

40 Thig film structure had good COF and hot slip
properties, and also machined well.
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SENTHRY*f ol | owi ng propertie$ tested i mediately off-line:

* TABLE 4 M nimum Seal Tenperature Coefficient of Friction T,T(1)
Uy 2) T/ T(Ll) Uy 2) Haze  oss 234
0.31 Ry 7gs2-

5
1.2 88.1 (1) Treated surface lpeede
(2) Untreated surface to untreated surface. ture
of this exanple had good COF and inprqved hot slip prop

machi nability was also found to be ve good.

EXAVPLE 7 Thi s exanpl e u%#%%% hi gh density pol yethyl ene as
the upper skin layer (a), which co 00 ppmof particulate
cross-1inked pol ynomgsl ey |M&M‘H¥9~@éﬁgﬂe cgniyaiediqahthbatk wd
slip agent (again, GE Tospearl RS-344 was used) and a blend of |ow density
pol yet hylthee. Exaiipie i 5 cestrdckurel, ayexcepti dfori celightlynatlaiemr  idgagei n

" Exanples 4, 5 and 6. ~The lower skin layer (c) resin contained 1600 ppm
of the samimrakeny anakiblochniradingnievedsk (again,i FE LespearlTRE-BAS al |
gauge of this filmstructure was_0.

7 ol ©C ixa
S17- wet A feeddy ﬁnﬂhi’ekﬂeﬁ%%iﬁf’g] FHugdoPGr PRR (Fhkicaiaptikiockng 4
for_ the | skin layer_ . The fil | treat i de t
prove 12958 { Ao MGEPE GLE oB4ARY mithl BHER pEPR; SHRAS yAShq IPHRE AL,
StrengtNS)ayerg (a a@ec{.esu' LeDi @ bRkt eRLbC sl £1480 Strdabel® diid
the follow’ng properties tested I mediately off-1ine:
. TABLE 5 Nyé MyRdeealeol eigrate’ eitd0Qiditainityf BhiaCt €8N optimize the

printability and lamination strengths.

.10 . The resultant biaxially oriented film structure had
the following properties tested immediately off-line:

TABLE 4
15 Minimum Seal Temperature Coefficient of Friction
T/T(1) ulu(2) TIT(1) u/u(z) ‘Haze
Gloss _
228 234 6.31 0.1 1.2
88.1
20 :
(1) Treated surface to treated surface.
(2) Untreated surface to untreated surface,
o
25 The film structure of this example had good COF and
' improved hot slip properties. The machinability was also
found to be very good.
EXAMPLE 7
30 " This example utilizes a high density polyethylene

as the upper skin layer (a), which contains 1600 ppm of
particulate cross-linked pelymonoalkylsiloxane non-migratory
combined antiblock and slip agent (again, GE Tospearl RS-344
‘was used) and a blend of low density polyethylene. The
35 intermediate layer is identical to that described in Examples
4, 5 and 6. The lower skin layer (c) resin contained 1600
ppm of the same non-migratory combined antiblock and slip
agent. The overall gauge of this film structure was 0.7 mil,

]
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0. 21

(2) Untreated surface to untreated surface. - ThisiSh ¢dod

COF propeFr?@22-%n the treated side, and margi nal machi nH . I |

The tabl e bel ow summari zes the properties of each of the LR
v

illustrated above: 0

Seal
T/ T(1)

2.1
226
234
- 219

to treafed surface. Th®) nesuldant hisxially coxhented c8idwr |
Machi nabi lepfay fdi(iws&zaﬁ pritperitis’ vl aifea ity lofyul By al  and
g mac 1

1

verti cal
CLAI MVE:

i nproved machi nabi | i t'y whi ch conpri SePABLE 5

| ayer co
havi ng

"10,

15

20

25

30

35

40

Tenperature

with t##@) skin thyif&xusszezs? Lbg(3) d‘é”\@el

Machi nabi ity (3

packagi n

7838497777 65 5332152;#19/22

' -12-96 ;10 ; MOBIL - OPC~
U u(2) 2-12-96 10:1GM0 5y 13787  oss 232 219
0. 65 1.5 85.5 (1) Treated surface to treated surface.

17 - TABLE 6 Exanpl e ni mum

of Friction No.

GLor the (%Oﬁfﬁr skin,
layer gind 4 gauge for the lowey, skin layer. The Dilm was
flatiel reated) ¢ oné Fidk to improt@odi® wettability and’?%e

opelathe oo prigeind il ana Lol o

reated surface
r sgructpge had

Coef ficientt

.14

i nes. - : 8
A heat sealable multilayer film structure of

(a) an upper heat seal able

"R Fbad YerferatiFPP Yod¥Fici P Y Ffiction t €7 POI yITEr

TLT(1) u/u(2) TIT(1) u/u(2) Haze
Gloss '

232 219 0.21 0.65 1.5
85.5 '
(1) Treated ;urface to treated surface.

(2) Untreated surface to untreated surface.

This film had good COF properties, on the treated
side, and marginal machinability.

. The table below summarizes the properties of each
of the examples illustrated above: -

TABLE 6
Example Minimum Seal Temperature Coefficient of
Friction -
No. T/T(1) u/u(2) TIT(1) UU(2)
Haze Gloss Machinability (3)
4 227 216 0.11 0.14
2.1 86.5 Poor
5 240 . 226 0.13 0.14 1.7
85.3 Good
& 225 234 0.31 0.15 1.2
88.1 Good
7 ¢ 232 219 0.21 0.65 1.5
85.5 Marginal

(1) Treated surface to treated surface.,

(2) Untreated surface to untreated surface.

(3) Machinability indicates the film’s performance on both
horizontal and vertical packaging machines.
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Sﬂgﬁl‘?’?{ace treated external2 187 eaclen i AIMCh is printable, sealable and

‘machinabl e, the |ayer contalnlng as conbined slip

parti cul a% ﬁéross l'inked hydrocarbyl - substituted pﬁ,ygie&mukephced
(b) an inF&f

gk e | ayer conprising an olefinic poly (c)
a- |l ower heat seal able | ayer conprising. an olefinic Wamﬂﬂmﬂuun ol yner
or terpolyner hav ce which is s
machi nabl e, the | ays ﬂmﬁmh{m“ﬁ‘g F nbined slip agent and
anti bl ockm parti SS-1 i nked hydr ocar byl - substi t ut ed
pol ysi | oxane. . Amultilayer filmstructure according to claim
1, wherein |ayer (c) further conprises a liquid hydrocarbyl - substituted

- pol ysi | oxane. ] 1. A3 hedt nuuaiﬂamer ﬁ%im:zsywt g&ftmwmmb 't@régdﬂ aim
.1 or s lin rocar by substitute .
pol ysi | o\;\gﬁé%& &%ﬁeg’f%g}i%%) %@ I'nked pol ynonoal kyl si | oxane.
4. A ritilayer fil(m)st Fuctupneuccmtngse astril,e pri@&yes nFonpridsing waar ei n
the partpiueabic Q{&ﬁpéigmt@ hyéa s&yﬂ& SRSt iddigsiyatdy S| havERg h%S a
0

mean particle si z

nmul ti I a
film struBBEEe c"l'l?ﬂ?H %\ﬁepﬁ#ﬁtﬁpi?ea??a&ﬁé ter
surface tbadeaiadl&mm,edt!hg 1535: wordhiindng, as conb:.ned slip agent

- 19 - |
- hydr ocar byfmsuba’?t% fb%ﬂngglsdyfs: g;('g%gﬁiaﬁgnprézs%% ﬂﬂk X#iogﬁﬁe_

cross-¥ Iysilox¥anait ut ed pol ysil oxane.
(b) an intermediate layer comprising an olefinic

polyner; and ,
(¢) a lower heat sealable laver comprising an
olefinic homopolymer, copolymer or terpolymer 'ha_ving an
15 external surface which is sealable and machinable, the layer
containing, as combined slip agent and antiblock, a
particulate crosse-linked hydrocarbyl-substituted
polysiloxane.

a

20 2. A multilayer film structure according to claim
1, wherein layer (c) further comprises a liquid hydrocarbyl-
substituted polysiloxane.

, 3. A multilayer film structure according te claim

25 1 or 2, wherein the particulate cross-linked hydrocarbyl-
substituted polysiloxane of layer (a) or (¢} is a cross-
linked polywonoalkylsiloxane.

4. A multilayer film structure according to any

- 30 preceding claim, wherein the particulate cross-linked

hydrocarbirl-substituted polysiloxane has a mean particle size
from 0.5 to 20.0 um.

S. A multilayer filw structure according to any
35 preceding claim, wherein at least one outer surface thereof
is treated byo flame treating.
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SgNi BY:A conposi tion accor%l’lr?gaq 01%1131% 6 wherein (| ) conprises a
.crass-1inked pol ynoneoal kyl si | oxane. 8. A conposi t | on accorm ng

toclaim6 or 7 wherein (ii) has a nmean particle si zdhp
20. 0[ er r | p=7222~L 9. A conposition according: to rm “"”,H"’B whi ch

atso—conprises a thernoplastic polymer matrix.
conposition according to claim9 wherein the thernoplastic po

ner
‘mml‘tmum f| n hono-, co- or ter=- pslyner. 11 A film
si ng at | east one | ayer of an ol efin hono-,
terSpotyner "having &+f | ade-compesitinnc rviaich  qomprifsch (llé pPl ni&ﬁl‘éd
seal abl e aydraaaﬂbgahbabstheuhaner ﬁelliraillbﬁﬂneas mbl f’ﬁi)S| | @ aggetiand

anti bl ock articul ate Cr 0SSsl,I u L 1

pol ysi | oxBAE. rticulate ¢%o %YP'I auct u%i’é t%%#%##&%ﬁﬁ& ein
" the exterpalys&ﬂ-bmaal so conprises a liquid hydrocar b_yI - substituted

pol ysi lgpxane. 13. Use, in a fil m structure conprising at |east

one |l ayer of an olef in hono-, co- r ter- having g fl ame-{reated
external surface, off*a plrtPERPREitirysse égg‘ﬁycﬁ%cé’rqﬁz‘l sWheredn

pol ysi | oxqhs)i comprdges @ocrosa-1inked" fpmg'mmam:lymmﬂbl e and
machi nabl e.
8. A composition aqcording to .claim 6 or 7
10 wherein (ii) has a mean particle size from 0.5 to 20.0um.
L]
9. A composition accnrding to claim 6, 7 or 8
'which also comprises a thermoplastic polymer matrix.

15 ' 10. A composition according to claim 9 wherein the
thermoplastic polymer comprises an oalefin homo—-, co- or ter-
polymer. '

_ 11. A film structure comprising at least one layer

20 of an olefin homo-, co— or ter-polymer having a flame~treated
external surface which is printable, sealable and machinable,
the layer containing, as combined slip agent and antiblock, a
particulate cross~linked hydrocarbyl-substituted
polysiloxane.

25

12. A film structure according to claim 1 wherein

the external ‘surface also comprises a liquid hydrocarbyl-
substitvuted polysiloxana.

30 13. Use, in a film structure comprising at least
one layer of an olefin homo~, co- or ter-polymer having a
flame-treated external surface, of a particulate cross-linked
hydrocarbyl~substituted polysiloxane in a layer to make the
surface printable, sealable and machinable.

35



