F- 4370- E PROCESS FOR MANUFACTURI NG A METALLI ZED POLYOLEFI N FI LM AND
RESULTI NG FI LM This invention relates to processes for manufacturing
netallized polyneric filns as well as the filnms resulting fromthe process.
More particularly, the invention provides netallized, for exanple

al um ni zed, polyneric filns wherein the netal -adherent surface conprises
flame treated 5 sem -crystalline polyolefin, such as isotactic

pol ypr opyl ene, ];qgg? ning fromO to SO wei ght percent of non-crystalline
pol yol efin conponen The metal lization of polymeric filnms for aesthetic
and/ or functi onal purposes Is a well devel oped technol ogy. 10 Thus,

U S. Patent 3,431, 135 di smmgg I@Rm‘s@[wqmmgmlngmret allized |inear
pol yester film which conprlses assi ol yet hyl ene

t erepht hal ate f|In1throunh ﬁ qﬂMﬂNﬁLﬁgﬁﬁgTﬁééﬂéﬁnroduced by the
conmbustion of a gaseous fuel mi xt ur e consi sting essentlally of oxygen and

hydr ocar bons, 15 fuel mxture having I val ence ratio
greater than 1.0 and an o érfmtyﬁ’ﬁlémmf‘? tﬁsttl?epfo"{%gé ef%g 26 to 0.30, and
t hereaf t er depaminufagturing meda Hiicéd pelpmerdat filgs ods akelhiasi the dépwsi t ed from

2 ouapor Lot €0l reshle A BLIRIRE pbLbsl. PMHCRAN CLIMAY! | @18 ientfon 20

been found that @ Surface o meri ¢ materi npri sing at
| east one seni cPEeyides matalddred éﬂ' ﬁxéweoélwléﬁée@’r eab@erie ifddms o vacuum

metal | i zation tygheRbfYitHE meth®Vdihefént 5hFfate! @mpeidsy ENar ‘théatldi S
S|gn|f|c%ntly greater ei her t

treat nent of sURPIACHIftpALReIRO Wléﬂ%}ar?‘&?‘l g%%\gﬁ giré)qqipdl Sgpﬁ?‘%fgeor by
flame treat mentcdiitaiilings Srou 0atd $0 nedght mteéﬂu’ o€ mou-yrysthlhine
honopol yner/ COpOllX'mfrfﬁucomponent(s) F- 4370- -- 2--
The metallization of polymeric films for aesthetic
and/or functional purposes is a well developed technology.
10 Thus, U.S. Patent 3,431,135 discloses a pfocess for producing
metallized linear polyester film which comprises passing a

surface of a polyethylene terephthalate film through the

primary cone of a flame produced by the combustion of a gaseous .. ..... -

fuel mixture consisting essentially of oxygen and hydroecarbons, i .i:-:- ..
15 said fuel mixture having a fuel equivalence ratio greater than
1.0 and an oxygen ratio within the range of 0.26 to 0.30, and
thereafter depositing on said surface a coating of aluminium
deposited from a vapor thereof.
In accordance with the present invention, it has
20 been found that a surface of a layer of a polymeric material
comprising at least one semicrystalline polyolefin can be flame
treated prior to vacuum metallization to provide a level of
film-metal adherence which is significantly greater either than
that achieved by corona discharge treatment of such a surface
3 pfior to vacuum metallization or by flame treatment of an
essentially non-crystalline polyolefin homopolymer/copolymer
surface.



| naccordance with the present invention, there is provided a netallized
flexible filmwhich conprises at |east one |ayer of a polyneric material,
the | ayer conprising at |east one semcrystalline polyolefin, preferably in
an anount of at |east 60 wei ght percent, nost preferably at |east 80 wei ght
percent, of the conposition of the layer, containing fromO to 50 wei ght
percent of an anorphous polyolefin and having a surface treated, prior to
netal | izationgg 37§)b t surface, by exp_gs%lr_e_ to flane to enhance
significantly the'1 adhesion of the netal to the surface.

Preferably, the semcrystalline polyolefin conprises a substantially

| sotactic honopol yner having a degree of atacticity no nore than 6 percent

and possessi ng an average xylene sol yb] e content of not, nore thap 10 wei ght
percent 15 (measur BY aFFOLAaREs afaﬁﬁethﬁ PFESERA VAN TG, ghﬁr?l@zom 1.1),

eS}oeci ally pOchWiGB&:aeﬁ\@tdlqliﬂéd)|f%8ﬁb1efﬂi4®nﬁﬁﬁ90ﬁ&$ﬁ,i?é§1@t§%&f[s‘€r{SB 0a/l l'ine
pol ymer conprises pol ypropyl ene.hompa r ich is from 0 0

r el orabl y. Fr B 3876% O8CaIPOLDIEAE AALEE oo it a¥es SRPFEIPEAS o

hormopol yrer, 3$eadt eme 2@micrystalldhgpolpylefiin, meferallyoirednt amouht end
preferaply in e t we| ght nd isotactic
honmopol yner h t%&gfza@ﬁ:@%?g]#@%?g%e&tci*%QOPP%%%/?%O@EE& he preferred
pol ypr opyl enewéighsppergant, pbsthes cempasitiin of rithex14dyesm @ntainidggr ans/ 10

mnutes, and prdi 87 805y weigRt LperBEPX of " SHNadorphofls olyolefin ard ans/ 10
mnutes. In addition to_thé or t1(%gch sem crg}stal .1 ne oI%gEr the | ayer can

al so further RR¥i9Ei 3suEfRGehTSRSEr RRIPE (BBt izatigRiof dhRent, preferably
not nore thansyFase| Pyt eRisateitto Plame €2 enhaek BOIMiTEEanty Cthepr onot es -

adhesi g of al .to t.he 30 urface of the layer. The [err] to [err]
pol ymer may gg 190, of ﬁ’b‘?’rﬂ'—efa]c&,aber SteY56ryner; for exanple, a copol yner

such as et hyl ene- propyl| ePreferghdlyyntire semiairiytadiéne popydlefiin but ene- 11
terpol ymer.  comprises a substantially isotactic homopolymer having a degree
of atacticity no more than 6 percent and possessing an average
xylene soluble content of not more than 10 weight percent
15 (measured in accordance with FDA CFR Reg. 177.1520(c)1.1),
especially polypropylene homopolymer. Advantageously, the
semicrystalline polymer comprises.polypropylene homopolymer
which is from 80 to 100%, preferably from 95 to 96%,
isotactic. When blends of isotactic homopolymer, such as
20 polypropylene, are employed the blend preferably includes not
more than 50 weight percent of a second isotactic hbmopolymer
having a degree of atacticity of from 6% to 15%. The preferred
polypropylene homopolymer possesses a melt index from 2 to 10
grams/10 mihutes, and preferably a melt index from 3.5 to 6
25 grams/10 minutes. _ i
In addition to the or each semicrystalline polymer
the layer can also further comprise suitably not more than 34
weight percent, preferably not more than 20 weight percent, of
aC, to C4 polymer which promotes adhesion of metal to the
30 surface of the layer. The Cz to C4 polymer may comprise a
‘homo-, co-, or terpolymer; for example, a copolymer such as
ethylene-propylene copolymer or ethylene-propylene-butene-1
terpolymer.



F- 4370-41 : - 3 - In one enbodi nent of the invention, the
| ayer further conprises not nore than 34 weight percent of a C2 to C4

pol ymer which pronotes adhesion of netal to the surface of the layer and a
second substantially isotactic honmopol ymer 5 havi ng a degree of
atacticity from6%to 15% provided that the at |east one substantially

| sotactic honopol yrrer Is present in at |east 50 weight percent. Desirably,
the treated surg a gl oss surface,__pge_f_erabl y, wherein the surface
possesses a gl oss oP at | east 10 75%  nost preferably at | east 85% at
[err] (neasured in accordance with ASTM D245T). The filmcan al so include a
core layer, one side of which is contiguous with the Iayer conprising at

| east one sem crystalline po actic uch as 15
i sotactic pol ypropyl ene hoffb fﬁé?&me’?‘ﬁé’ffltf"?n’é‘é(ﬁn miWci%BEfé' a heat

seal abl e | ayer, f@r&eslmp@isesfrwmmbﬁe chad i3gUReighil pércbhe dfoae% ager. This
i nvention al so rov des rocess. for Hgtiaol | Iﬁé" g@(l bl e.f whi ch
o1 9

conprises at le 4 tPOOHET| ¥ c|h prpmotes &d ° § 3Pr f%ﬁl process
conprises (a) the deyel agda seagand subqtantsnadgyaisolteasnc bmpskynenrr ystal line

polyol efiny and ﬁm&\g' s[“dggréer QPélfaE’é’lég}rV\ﬁ‘o%hB% %r §e! Pg&medagmphws

pol yol efin; (b) surface the laye .
netal | i sation ofttlgast mﬁf%@étawablopégmea@tﬂé hqma mrewhamseent in

significantly the 1@3@@50%1%““5&(;@@ al to the surface and (c) applying
metal to the flanme treate urf Li_@(fj%r va ta.lllsm condi tions. 30
Suitably, the semcrystall Yy ot ﬁe3t§ ?éﬁt?aﬂ]ﬁ’g S 8Btack c

pol ypropyl ene hprefepahlysr wherein sthd&mnfabé epobheﬁse’shs gloksndafsavrleast ed by

Lot o 05k OuRhEBrckapg st W, LR (AL Gh (e Surface

accordance with ASTM-D245T).

The film can also include a core layer, one side

of which is contiguous with the layer comprising at least one

semicrystalline polyolefin, of isotactic polymer such as

15 isotactic polypropylene homopolymer. The film can also include
a heat sealable layer, one side of which. is..contiguous with the
core layer. T o

This invention also provides a process for
metallising a flexible film which comprises at least one layer

20 of a polymeric material, which process comprises

(a) providing a layer comprising at least one
semicrystalline polyolefin and containing from 0
to 50 weight percent of an amorphous polyolefin;
(b) treating a surface of the layer, prior to

25 metallisation of that surface, by exposure to

flame to enhance significantly the adhesion of the
metal to the surface; and

(c) applying metal to the flame treated surface
under vacuum metallising conditions.

30 Suitably, the semicrystalline polyolefin is a substantially
isotactic polypropylene homopolymer. It is desirable that the
film is oriented by stretching prior to steps (b) and (c). The
flame treating of the surface imparts an energy density from 30
to 60 dynes/cm to this surface, preferably from 35 to 55

35 dynes/cm.



to 60 dynes/cmto this surface, preferably from35 to 55 35 dynes/cm
F-4370-L _ -- 4 -- This invention further provides the
use of flame treatnent to enhance the adhesion of netal to a surface
conprising a major amount of a semcrystalline polyolefin. In a preferred
enbodi nrent of the netallized, flexible 5 filmof the present invention,
the filmis provided as a | amnate structure in which a core |ayer of
substantially i ?%ﬂﬁli.c pol ypr opyl ene i_s gant i guous on one side with a

| ayer conpri sing e Sane isotactic polypropylene of the core |ayer or a

bl end thereof with no nore than 40 wei ght percent, and 10 preferably no
nore than 20 wei ght percent, polyolefin copolynmers and contiguous on the

ot her side with a | ayer of heat,seghgﬁle resin. itable_resins for use in

.of . S
any heat seal abl e | ayehigniveation 8T RTONEFST fﬂﬁuﬂsén%f%ﬁﬂea copol yner

of ethylene 15 treathén®tepiiihance ahd ahbs ieof Abethilntaia Sisakesed in U. S
Patent 4,275,120; a.blend canprisin 3 c§$oL¥ner gi.ethgbgqe and a hi gher
olefin and a di FIRFERING 8JPAIPR=ATOHRT 1PE A SEMAFDAS AL e pobElsttly in U s
Pat ent 4,297,411; an it erprefermed efbodimgntl eficthendetaddizied,f Elexibléi gher
al pha-ol efg ns; ga; I : shit - 4 ' | pbha-ol efin or
an inter posl ynerﬁo]%‘og?h%ggé%e,%gﬁplgy ptﬁgHéﬁtgl%a%hﬂgggfpﬁvg&d; a:‘gsépdi sclosed in
U. S. Patent 4, 3baningte structaresivnihifheaeargl tayareof substantialber | ayer as

di sclosed in U &qﬁaiwboﬁﬁ%%ﬁé;i@adnw Mhédﬂ\nenﬁf&'iaéivﬁ‘%hpéﬂl)i?&‘_ on a
primer layer as _disclpsed in U S Patent 25 4, 49 27. The [am nate
structure is adGXRFASEELENS SPme AseiATd < Rr §°Q:Y(}ﬁ0§rﬂq5 6&%“552'@'?5& on
procedure. In aot\blald theéreof with ndeoceahan e el ghti pettcencarandave a t ot al
thickness;pf  abpuleeQuif) JThb Snote ! thah "Fo Wi SRS Bet @AY, Spdi9BiLdRut I ng from 2.5
copolymers and contiguous on the other side with a layer of
heat sealable resin.
Suitable resins for use in any heat sealable layer
_ include a blend of poly(l-butene) and a copolymer of ethylene
15 or propylene and a higher olefin as disclosed in U.S. Patent
4,275,120; a blend comprising a copolymer of ethylene and a
higher olefin and a different copolymer of higher olefins as
disclosed in U.S. Patent 4,297,411; an interpolymer of
propylene and two different higher alpha-olefins; a copolymer
20 of butene-1 and a higher alpha-olefin or an interpolymer of
ethylene, propylene and a higher olefin as disclosed in U.S.
Patent 4,339,497; a heat-sealable acrylic resin on a primer
layer as disclosed in U.S. Patent 4,439,493; and vinylidene
) chloride polymer on a primer layer as disclosed in U.S. Patent
25 4,495,027. )
The laminate structure is advantageously fabricated by
any conventional coextrusion procedure. In a typical
structure, the coextruded laminate can have a total thickness
of about 0.7 mils with the surface layers contributing from 2.5
30 to 9 percent of the total weight of the film. Following
| coextrusion, the laminate is biaxially oriented in a known
manner and thereafter flame treated and vacuum metallized to
provide a metallized, flexible film of this invention.



30° ~to 9 percent of the total weight of the film Foll ow ng
coextrusion, the lamnate is biaxially oriented in a known manner and
thereafter flame treated and vacuumnetal lized to provide a netallized,
flexible filmof this invention. F-4370-L --5--

Fl ame treatnent procedures contenplated include those disclosed in U S
Patent 2, 648,097; 3,028,622, 3,255,034, 3,347,697; 3,375,126; and
4,239,827. In qng3§¥h;able type of flappgtreatnent operation the surface of
the oriented film which is to be netallized is continuously passed
through, or in close proximty to, a flanme at a rate sufficient to provide
an exposure tine from0.0005 to 0.1 seconds. Typically, the intensity of

the flanme treatnent is_such as to inpari an ener dens;j t f from30 to 60
dynes/cm and pr ef er abiFjane sreaimept, Fe%es conpgu?g]@)ggapq@q%’ tg??f'es/ cm to
t_heht lr<eat ed si dﬂ(s&losﬁdl limey.mlmmﬁeuagas,mv; @)028,6221, 3 2350084,i n accor dance
Wi t nown vac ) i on.p si t um ni um
zi nc, copper (aﬁ?dﬁggysiﬁgr%f’ érﬁfcﬁ’%%ﬁg%gnzggé}% ?JV'/iZtra%g%%gI%

al uni ni um bei ngflgmef tneauenitopperasian: sheaprfasepeti thel gricnted filer e

- packagi ng sappl i,g3kh oF3S 181 ﬁ@fb‘i‘ﬂﬂé‘(‘ilj-is Anm@usiﬁmesé¢%t&9gw,no$ Rinckness

from 100 to 500 angstrons is generally entirely 'suitable. The resulting
fil m possesses @Le6|MroOxinitNt 80, Aoflamg| 3t agratecfukfigdenk to provideiagh degree

of Lesi Istanﬁel te@tpﬂ&iAI?I tﬁﬂeh frome.BMSJ:‘tle_,OﬂZan_ | abl%/ ypi @iy ysihen | anination
wi t h pol yet hyl ene. su the metallized,fi of this inyention is
particul arly ustERsity ?fé%‘f*b?lémﬁagl?ﬁ&[' bi)ﬁl“l%aﬁﬁ GHSI"EPSr%raé\/FIb%rg@nhanced
moi sture barri alenpityt oft from 36 tocbld dysesfamadrid preferabhyfranaisceof5H, t he
packaged jgoods

I nventi on. EXAi\flﬂ%Eeialeﬁi‘igﬁﬂ ?/yr}:ers Zé}?’alftf;:{r?%m%g%}gg ggﬁfg%?alolﬁlo#?o%g?yrﬁmﬁ h(eme‘l t
Metallization is carried out in accordance with known
vacuum metallization procedures using metals such as aluminium,
zinc, éopper (and alloys thereof such as bronze), silver and
gold, aluminium being preferred for its economy, especially
15 where packaging applications are concerned. A metal layer
ranging in thickness from 100 to 500 angstroms is generally
entirely suitable. o :
The resulting film possesses excellent metal to resin
adherence as well as a high degree of resistance to metal
20 fracture, especially in extrusion lamination with
polyethylene. As such, the metallized film of this inventiocn
is particularly useful in flexible packaging applications to
provide enhanced moisture barrier protection as well as an
attractive appearance for the packaged goods. -

25 The following Examples illustrate the invention.

EXAMPLE 1
A highly crystalline polypropylene homopolymer (melt
flow of 4.2 and DSC melting point of about 162°C) core layer
was coextruded with an upper metal-receiving layer of the same
30 polypropylene and a lower heat sealable layer of a resin

comprising ethylene-propylene copolymer containing 0.4 weight
percent anti-biocking agents and 800 ppm erucamide and 100 ppm
oleamide slip agents. The coextrudate was then quenched at 80°



flow of+4.2 and DSC nelting point of about 162[err]) core |layer was
coextruded with an upper netal -receiving |ayer of the sanme 30

pel ypropyl ene and a | ower heat seal able |ayer of a resin conprising

et hyl ene- propyl ene copol yner containing 0.4 wei ght percent anti-bl ocking
agents and 800 ppm erucam de and 100 ppm ol eam de slip agents. The
coextrudate was then quenched at [err] F-4370-L

--6-- to [err] g ﬁfﬂf ted to [err] to [gj%]*_and stretched in the machine
direction 4 to 8 mes using transport rolls operating at different speeds.
After the desired nachlne direction orientation, the filmwas transversely

oriented 7 to 10 tines, at an appropriate tenperature profile, in a
tenter frane. The result|r€éfll had an 8veral t hi ckness of 0.80 m | wth
the core | ayer t9. b K Tehepted &p 440y cto 380F mand stgetehedpin ithdh | ayer 0. 14

rTn IbI Tg)e urlager mhalyRie u@ﬁecfthafml té @aitbmkst Qs gy Itﬁét&ﬁof@%ﬁﬁopbl?ii’ﬁ'n OI( Eee

abl e anmg..treate next._metallized by
vacuum deposi t P lofffeﬁ?rhtrrfﬂ?elﬁ?n g%tfﬁsﬁgdg?sc}f'e%a&ﬁ“ﬁ @I%r?ﬁtfl%y SCOTCH 610
t ape (3M Corp. )orlﬁttatteen, tthe fildpatasatiransiverselytorieated 7SGOTOHt ks tape wer e

applied tg the, M@SFP&@;}IM ftw@&é {,sf-ofﬂra s P%Hée?d R Al Y -

extrene testing con was repeate three

times wth fre§ﬁ5‘lﬂe&mga§i{imlw £8 Q"l#éalslaﬁﬁlmés ofh8.$mil witbkthef f was then

recorded for CQap@ma%}eﬁo 6E|:ﬁ'IE éHeeaé srexsmmm%m the Hottdl dyne/cm
t reat ment Ievels showmla4 mq(io tal adhesion af ree SCOTCH 610 t ape

pul | tests. 20larer 0 | PPET 5 yase £ i?“}eeéfe%ﬁe‘iv@r vatiousevel s of
flame treat menttredtmiehe Rvetndseé Tablell)pi ck-of f. Table 1. % Metal Pick-Of

AL varioys Levels OF bl o, I AL e eal sl (GINFHSDby vacuun
30 to 50 deposition of aluminium and tested for metal pick off by SCOTCH
610 tape (M Corp.). To test the metal adhesion, strips of
SQOTCH 610 tape were applied to the metallized surface and the
tape was pulled manually. At extreme testing conditions, the |
15 tape pull test was repeated three times with fresh tape applied
to the same area. The metal pick-off was then recorded for
comparison. Flame treatment samples with 33 to-40 dyne/cm -
treatment levels showed good metal adhesion after three SCOTCH
- 610 tape pull tests.
20 Table 1 shows the effect of various levels of flame

treatment on the extend of metal pick-off.

Table 1: % Metal Pick-Off At Various
Levels Of Flame Treatment

Treatment (dynes/cm) $ Metal Pick-Off
25 33 30 to 50
34 ' 20 to 40
36 20 to 50
38 _ 15 to 50
40 40 to 50
30 COMPARATIVE EXAMPLE 2

The procedure of Example 1 was substantially repeated
except that the upper layer of the stretched film was treated
by corona discharge at various levels.



3454 - 20 to 40 36

20 to 50 38 15 to 50 40

40 to 50 30 COMPARATI VE EXAMPLE 2 The procedure
of Exanple 1 was substantially repeated except that the upper |ayer of the
stretched filmwas treated by corona discharge at various |evels.

F-4370-L _ -- 7 -- Table 2 shows the effect of corona

di scharge treatpaptyoan t he percentage of metal pick-off. At every |evel of
flame treatment carried out in Exanple 1, the resulting netallized film
denonstrated significantly superior netal adhesion than 5 t he corona
di scharge treated filmof this Exanple. Table 2: % Metal Pick-Up At Various
Levels O Corona Disc T / :

% Mot ol Piok. ot 3 FRBYE 2 SRAISTRRE eFEEAL BB LorbHY Q@%c{i%?ggotrlﬁtment

35 on the percentage of meval pidclo@fEy At every level of flame

80 to 95 39 treatment carried out in Example 10 i Q&W%ﬁﬁﬁ%lo Exanpl e
1 was substantlg y repeate var| ety’of tal -recei ving

| ayer conpositi emaétratgﬁesxané&%ﬁly SHPREIOR Bsdt@dprdhenden 3hano 40
dynes/ cm® To t egtle t6Forabaeschaggemted telir BITinU6E, thiiseExmpRe) i zed film vas

| ami nated to another oriented pol ypropyl ene fil m enpl oying a pol yet hyl ene
adhesi ve. The pol yethylene was cast at a [err] to [err] stock tenperature
at 20 10 #/ reamTable 2dtei §Metah Pibk-UpeAtiIVarieus flevebsand subsequently
| am nated to the other oriente r ebyanlp The

| am nate was m croscopically gf %8{. Bycrabge XtPatidit a phenorrenon

whi ch appears as the crazing of the

Treatment (dynes/cm) $ Metal Pick-Off
32 80 to 90
10 35 ' 70 to 90
37 80 to 95
39 70 to 90

EXAMPLES 3 TO 10
Fxample 1 was substantially repeated with a variety of
15 metal-receiving layer compositions. The flame treatment in
each example was 38 to 40 dynes/cm. To test for observed metal
fracture, the metallized film was laminated to another oriented
polypropylene film employing a polyethylene adhesive. The
polyethylene was cast at a 617° to 620°F stock temperature at
20 10 #/ream poly weight on the metallized film and subsequently

laminated to the other oriented polypropylene substrate by a
nip. The laminate was microscopically examined for metal
fracture, a phenomenon which appears as the crazing of the
metal.

25 ' The result of the metal fracture study are summarized
in the following Table:



met-al . 25 The result of the netal fracture study are

summari zed in the follow ng Tabl e: F-4370-L 8
Table 3: Metal Fracture Qbserved W'th Various Metallized Substrates
COVPOSI TI ON OF METALLI ZED LAYER OR FI LM METAL EXAMPLE RESIN NO. 1
RESIN NO. 2 RESIN NO 3 FRACTURE 5 3 100

- - None 4 66 17

17 NB+4376-L SO == 8 -- - SO

None 6 66 34 - None 7

50 25 25 None 10 8

50 50 : 18% 9

100 - Table 3: th%&bﬂﬂlcture Cbserved With -

100 9. 0@6RE§IN NO 1 =w Eg rt.s §¥”¥ crystalline pol ypropyl ene
honopol yner havi ng a xyl ene ':WFIIJF'V%"F }dzed Sibstrates of

about 3 to 4.5 w. percent RESIN NO 2 = wt. parts anorphous

et hyl ene- propyl ene copol . T, / ts e ntially anorphous
crystal | i ne honopol yner %ﬁﬁh%ﬂw&?&%z%'%ﬁ'@c H—20

of about 10 to 17 wt. percent. As this data shows, netal-receivi rMFTAByers
based on at |east ER®RLE ght RESINeN®. AomRESIN rNfl. éomRESINrNQ ah avERAMCGURE
xyl ene sol ubl e content or not nore than about 10 wei ght percent (Exanples
3, 4, 556 and 7) exhibited essdffially no metal 25 = fractur done

However, when the anbunt of honopbl yner wasll ess than 58 wei ght pdiopent
(Exanpl es 8 and 9) o¥ exceeded tﬁ@ f or egoi n? aver age xy$03ne sol ubINengont ent

Exanpl e 10), an 6 None
( P ). 7 50 25 25 None
10 8 50 50 - 18%

9 - 100 - 18%

10 - - 100 9.0%

RESIN NO. 1 = wt. parts highly crystalline polypropylene
homopolymer having a xylene solublé content
15 of about 3 to 4.5 wt. percent
RESIN NO, 2 = wt. parts amo;phous ethylene-prgpylene' -

copolymer
RESIN NO. 3 = wt. parts essentially amorphous crystalline
homopolymer having a xylene soluble content
20 " of about 10 to 17 wt. percent.

As this data shoWs,.metal-receiving layers based on at
least 50 weight percent homopolymer containing an average
xylene soluble content or not more than about 10 weight percent
(Examples 3, 4, 5, 6 and 7) exhibited essentially no metal

25 fracture. However, when the amount of homopolymer was less
than 50 weight percent (Examples 8 and 9) or exceeded the
foregoing average xylene soluble content (Example 10), an
unacceptable level of metal fracture was observed.



unacceptable I evel of nmetal fracture was observed. F-4370-L

--9-- CLAIMS: 1. A netallised, flexible filmwhich conprises at
l.east one |ayer of a polyneric material, the |ayer conprising at_|east one
sem crystalline polyolefin containing fromO to 50 wei ght percent of an

anor phous pol yol efin and having a surface 5 treatlmlulmmll“ﬂﬂ"l"l
netal lisation of that surface, by exposure to flane t
si gni fi cant| yrtimygaghesi on of the netal gta the surface.* s

nmetallised filmaccording to claim1 wherein the sen1crystalllne polyolefin
conprises a substantially isotactic honopol ymer having a degree of
atacticity of no nore than 6 percent and possessing an average xyl ene

sol ubl e conte fA IS of not nore than 10 wei ght percent. 3. A
nmetal | i sed f|§ﬁ+aeéording toclaim1l or 2 wherein the senicrystalline
polyolefin is a substantially isotactic polypropylene honmopol ymer.

A netal lised filmaccordinggt Qeﬁqylggdecgpéylgge @i 4y rgh\i/egr&;mgr%;ys E ye.r
sec

further conprises not nore than 50 we |gh percent of stantially
i sotactic hombRfityAee la¥er rvé a méw%fé%ma%aeh &he layep eogpr iningso, 5.

A netal lised fil18ad€CoiedsatickPs @NYins @oBatlefin Qbﬁtd‘i'n\&hgrﬁ*oﬁ o bayer
further conprises not nore f;g?n 34 wei gh%]gpi @é}nt 5) Cé gol yner

whi ch pr onot e¥ekfiteRsTsenof ap Anof phqus.pelypfetin ap thﬁgl?%fe?ur c A
netal | ised fi trestedorptiiog toometalilisdtioheofeithat sarfitet, obyAexposureeto conpri ses
a homo-, co-, ffgme}t %pe%XHgé 'signifli'cééglg' the adhesion of the metal to thd -

surface.

2. A metallised film according to claim 1 wherein
the semicrystalline polyolefin comprises a substantially
isotactic homopolymer having a degree of atacticity of no more
than 6 percent and possessing an average xylene soluble content

5 of not more than 10 weight percent.

3. A metallised film according. to.claim 1.or 2.
wherein the semicrystalline polyolefin is a substantially
isotactic polypropylene homopolymer.

4, A metallised film according to any preceeding
claim wherein the layer further comprises not more than 50
weight percent of a second substantially isotactic homopolymer
having a degree of atacticity from 6% to 15%.

5. A metallised film according to any preceeding
claim wherein the layer further comprises not more than 34

weight percent of a C2 to C4 polymer which promotes
adhesion of metal to the surface of the layer.

6. A metallised film according to claim 5 wherein
the C, to C, polymer comprises a homo-, co-, or terpolymer.



7. A«etallised filmaccording to any preceding clai mwherein the |ayer
further conprises not nore than 34 weight percent of a [err] to [err]

- pel yner which pronotes adhesion of netal to the _surface . of the |layer and a
second 5 substantially isotactic honmopol yner having a degree of

atacticity from6%to 15% provided that the at (Im "wu _mmmrm“‘tial ly
| sotactic honopolyner is present in at |east 50% A

metal | i sed filpmg@goording to any preceditg-sl ai m ihefeih the %t rédated
surface is a gloss surface. 9. A metallised filmaccording to claim8
wherein the surface possesses a gloss of at |least 75%at [err]. 10. A
netallised filmaccording to claim9 wherein the surface possesses a gl oss

of at |east 85% at [er7r] ) t%&etall@s@@tﬁmia%%grtii'nlg”\‘.@caﬁWﬁt"eer&gFg% any

precedi ng clai mwhich further conprises a core [fayer, o of which is
conti guous wi t elaimewherpén thenbayedi fier ther | AT ispsenetemore rthenald i ne

pol yol efin. 12ejohf ;?Hiic@ﬁ{ iozed d.1 k8 @CpOTyHerWHiIRhChmBtdsl which further
conprises a heat ‘seal abl e Iayer,2 one %5l de qf which is contiguous with the
core | ayer. 133dhesjiomnofcpatalite the:sHntacs r?g the laygmiaedid s ch conpri ses

at | eg_stS oneI Imrta@iiaqlpqsbmdi;e Karopblyner Wving Prdegess ofonpri ses |(?)
providing a | ayer .conpri.sing,at st _onge sem crystalline
pol yol efi n andx%’ffﬁ'r i Hpom gén’f‘b 1?%’ PFovidednthatethe At 18as4no08or phous

pol yol ef i n; ( b3ubsthneial i ndisa taetifcalbmmopblynier isypreserr inratt deasstt 80%i sat i on
of that surfac posure to F-4370-L -- 11 --

flame to enhang%"}sg?{ ni‘fi cantly the adhesion of the 10 ‘metal to the

surface; and
8. A metallised film according to any preceding

claim wherein the treated surface is a gloss surface.

9. A metallised film according to claim 8 wherein
the surface possesses a gloss of at least 75% at 45°.

10. A metallised film according to claim 9 wherein
the surface possesses a gloss of at.least.85%.at 45°..

11. A metallised film according to any preceding
claim which further comprises a core layer, one side of which
is contiguous witl'u the layer comprising at least one
semicrystalline polyolefin.

12. A metallised film according to claim 11 which
further cbmprises a heat sealable layer, one side of which is
contiguous with the core layer.

13. A process for metallising a flexible film which
comprises at least one layer of a polymeric material, which
process comprises . '

(a) providing a layer comprising at least one

5 semicrystalline polyolefin and containing from 0
' to 50 weight percent of an amorphous polyolefin;

(b) treating a surface of the layer, prior to

metallisation of that surface, by exposure to



(c) ‘apptying metal to the flame treated surface under vacuum net aI I [ 5| ng
conditions. 14. A process according to claim 13 wherein the

sem crystalline polyolefin is a substantially isotact

honopol ynmer. 15. A process according to clains 13 or H"l@@“gﬂﬂ[ﬂﬁ Im S
oriented by stretching prior to steps (b) and (c). 16 s rdi ng
to any of clains 13 to 15 wherein flanme treating of the surface inparts an
ener gy densityFr#510-B0 t o 60.dynes/ cm+-0llhis surface. 17. A process
according to claim 16 wherein the energy density is from35 to 55 dynes/cm
18. A process according to any of clains 13 to 17 wherein the netal is
alumnium 19. A netallised flexible polynmeric filmconprising at |east

one | ayer possessing Pléiﬂeoﬁﬁénﬁﬂcﬂ s{%.ﬁ@wmgm O?&l\l%flbﬁ' chace, said

pol yol efin containing at _| east wel ght perc a honopolynmer and
possessi ng ahOaver agemetal-to ﬂ%?l%ﬁ' ag®l upM® content of not nore than 10

wei ght percent. 20. (dhe. aﬁﬂriﬂg ine 24 tor 8/l File tt?eﬁﬂaa&ﬁﬁfats?
al adhesion of netal to,a surface tc r| Si n%d m%lj or anpunt o
senicrystalline pol yo\"éqer vacuum metallising cohditioms.

14. .. A process according to claim 13 wherein the
semicrystalline polyolefin is a substantially isotactic
polypropylene homopolymer.

15. A process according to cléims 13 or 14 wherein
the film is oriented by stretching prior to steps (b) and (c).

16. -A process according to any of claims 13 to 15
wherein flame treating of the surface imparts an energy density -
from 30 to 60xdynes/cm to this surface. b

[
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17. A process according to claim 16 wherein the
energy density.is from 35 to 55 dynes/cm.

18. . A process according to any of claims 13 to 17
wherem the metal is aluminium. '

19. +:A metallised flexible polymeric film comprising
at least one_layer:possessing a glossy metal-receiv.?ing,
polyolefin surfacey said polyolefin containing at least 50
weight. percerifiof a homopolymer and possessing an average
5 xylene solublezcontent of not more than 10 weight percent.
20..:wThe use of flame treatment to enhance the al
adhesion of metal to a surface comprising a major amount of a '
semicrystalline polyolefm.
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