-1- LAM NATED METAL SHEET The present invention relates.to a process:for
produci ng | ani nated netal sheet and to | ani nated netal sheet’ so produced.
Lam nation of polyner materials to netal sheet such as netal stripis a
wel | known and wel | docunented technique. The resultant |am nates have many
applications such as, for exanple, use foy the manufacture of can bodigs
and -can ends for containers for foodstuffs and beverages, and e @”%.;
conponents and val ve cups for aerosol containers. For nmany appl iong; “a
polymer filmis lamnated to e%%%%g%gpgge%%gk%%égg%%urfaces of the nmeta
sheet. In general, nost of the ni ques are concer ned
either wiwth the sinultaneous application of polynmer filnms of the sanme or
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sheet or strip have many advantages, they are not suitable for al
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for containers for foodstuffs and beverages, and end

components and valve cups for aerosol containers.
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For manj applications, a polymer £film is laminated to each of °
the two major surfaces of the metal sheet. 1In general, most
of the known lamination techniques are concerned either with
the simultaneous application of polymer films of the same cor
similar composition to opposite faces of a metal sheet, or
describe the lamination of polymer films having different
compositions to the opposite faces of a metal sheet, each of
the two different polymers being applied to the metal sheet in
a separate step rather than simultaneously.

Whereas metal laminates having similar polymer coatings on
both sides of the meﬁai sheet or strip have'many advantages,
they are not suitable for all purposes. Thus, for example,
while polyester coatings of the type described in GB 2123746
have excellent formability, they are not readily receptive to
heat sealed closures, they are difficult to pigment to an
acceptable level of opacity at viable cost, and they change in
appearance on retorting. |




accept abl e lrevel. of opacity at viable cost, and they change in appearance
on retofting. -2-+ Pol ypropyl ene or pol yet hyl ene coatings such as those
descri bed, for exanple, in GB 1324952 and EP 0062385 i npart acceptable
cdrrosi‘on resistance to the netal sheet but are relatively soft, damage
easily,* have low nelting points and relatively low gloss. No single polyner
enbodi es™al | of the various physi cal propertiies desired in coatings for
netal/p&hyner | am nat es which are intended for use as can stock.
Consequently it is found to be advantageous to use a conbi nati on of
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in a siml £ S%hereby reducing operational costs. The .

si mul t aneous appllcatlon of the two different polyners can
No single polymer embodies all of the various physical
properties desired in coatings for metal/polymer laminates
which are intended for use as can stock. Consequently it is
found to be advantageous to use a combination of different

U polymers in a single polymer/metal/polymer laminate and
utilize appropriately the properties conferred to the laminate
by each polymer.

It is desirable, in many casés, to use dissimilar polymers
~laminated to the two surfaces of the metal sheet thereby
making use of the different properties of the different
polymers. ' '

It is preferable, from an economic point of view, to appiy the
different polymer coatings to the metal sheet in a | '
simultaneous operation, thereby reducing operational costs. .
The simultaneous application of the two different polymers can
N be achieved by the use of adhesives which are applied

separately to the two different polymeric films followed by
laminating thesé films simultaneously to the metal sheet.
'Alternatively, the required polymer films can be extrusion
coated simultaneously in one single opefation onto the two
surfaces of the metal strip. | '

However, the first method is undesirable because it requires
the use of solvent based mater1als which may contain
" biologically hazardous chemicals such as isocyanates and also
involves lengthy cure schedules, Thg second method, which



be achi eved by the use of adhesives which are applied separatel,y to the two
-different polymeric filnms followed by |am nating these films sinultaneously .
‘to the nmetal sheet. Alternatively, the required polyner filns ecan be

extrusi on coated sinultaneously in one single operation onto the two

-surfaces of the netal strip. However _ the first method i s undesirable

because it requires the use of solvent based materials which may contai.n

bi ol ogi cal | y hazardous chem cals such as isocyanates and al so |nvolve5¢f
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&lﬂIzu?ﬁpe}tﬁﬂhn?rPEﬁ¥ﬁbﬁﬁon of pol ypropylene filnms to netal strip.is
di scl osed for exanple, in GB 1324952 and US 3679513, mhlle thermal
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documaknnwm: fherethphe1ﬁabmoGB 2123746. S1m11ar1y, thermal
1am1nat1on of polypropylene f1lms to metal str1p is dlsclosed
for example, 1n GB 1324952 and US 3679513, while thermal |
lamination of polyethylene fllms to metal strip is described, .
for example 1n EP’ 0062385 and Us 4452375. However, the : ¥J
conditions descr1bed in these documents for thermal 1am1natlon
of polymer films having such varied properties are not
sultable for the 51mu1taneous thermal 1am1nat10n of a
polyester f11m, especlally b1ax1a11y or1ented polyethylene f
terephthalate film, to one s1de of a metal strlp, while at the
same time thermally 1am1nat1ng to the other side of the metal
strip a polyolefin or polyamide-containing film of a thlckness
which is economically or technically viable for can stock
usage.

We have now found ‘that s1mu1taneous ‘thermal lamination of a
polyester £ilm to one s1de of a metal sheet and of a
polyolefin or polyamlde-contalnlng film to the other 51de of
the metal sheet can be read1ly achieved by matchlng the
softenlng characterlstlcs of the dlfferent polymers on each
side of the metal sheet by prov1d1ng an 1ntermed1ate layer of
a suhstant1ally non—crystalllne polyester layer hav1ng certaln
specific physical characteristics between the metal sheet and
the polyester'layer“which it is desired to adhere to the metal
sheet, and by laminating'the polymer films to the metal sheet
using a thermal 1am1nat10n process 1n whlch in a first step,_
the polymer f11ms are applled to the metal sheet at a first
temperature which does not damage the outer surface of the



of polymer films having such varied properties are not suitable for the
si mul taneous thermal Fam nation of a polyester film especially biaxially
oriented pol yethylene terephthalate film to one side of a netal strip,
while at the sane tine thermally lam nating to the other side of the netal
strip a pglyolefin or polyani de-containing filmof a thickness which is
econom .c lIy or technically viable for ca&n4stock usage. W have now found
that simul'taneous thermal |am nation of a polyester filmto one side of a

nmet al sheet d of a _polyalefin.or | ygm de-contajning, filmto the other
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pol yester |ayer having certain speciflc ysical ‘characteristics between

t he net al sﬁéﬁ plymeR fidmse da reagte Witdi crand adhersstxpnglydter cthe
the metal sheelal ¥pedr, | am nating the polymer filns to the netal sheet
using a thernmal |am nation process -in which, in a first step, the polyner
filnmse are applied to the netal sheet at a first tenperature which does not
damage t he Agcerdimg dxe affittst aspebt fof rtheprémentpavent boghthére is

lam nation Xy il d 'brbcess for producing by simultaneous lamination a
poiymer/metal/polymer laminate, which process comprises
laminating to one of the major surfaces of a metal sheet a

Y compbs;te poiyester film (A) comprising an inne; layer (Al) of -
‘a substantially non-crystalline linear polyester having a
softening point below 150°c and a melting point above

_ 150°C_but below 240°C and an outer layer (A2) of a linear
;-?polyeSter having a meiting point above 220°C, and
 _simultanepusly laminating to the other major surface of the
metaluShéet a polyolefin-containing film (B) comprising a
bondihg resin which is an acid or acid-anhydride modified
polyoclefin~resin containing carboxyl or anhydride groups, the
metal sheet having been heated to a temperature 'I'1
sufficient to cause softening of the polymer film and intimate
contact with the metal sheet, the temperature Tl being below
. the temperature at which the outer surface of the
W/ ' polyqléfin-cdntaining film is damaged during lamination, and
re-héating the resultant laminate to a temperature T2
sufficient to cause each of the polymer films (Al) and (B) to
interact with and become bound to the respective surface of

the metal shéet.

According to a second aspect of the present invention there is
providéd polymer/metal/polymer laminate comprising a metal
sheet having a polymer film adhered to each of its major
surfaceé,_the polymer films having been adhered to the metal
sheet by simultaneous thermal lamination, the polymer f£ilm
adhered to one majbr surface of the metal sheet being a



subsequent step, the resultant lamnate is re-heated by indirect means to a’
second hi gher tenperature so as to cause the polymer filns.to reacts with,
and adhere strongly to, the netal sheet. According to a first aspect of the
present invention there is provided a process for producing by sinultaneous
| ami nation a polymer/netal/polymer |apgigale, which process conprises

| aminating to one of the major surfaces of a netal sheet a conposite®

pol yester film (A) conprising an inner layer (A) of a substantially ;
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The polyolefin-containing film (B) may be a'moho-layered”film
of a bondlng resin which is an. ac1d modlfled polyolefln re51n
containing carboxyl or anhydride groups, or may be a comp051te
film comprising an outer layer (B2) of a polyolefln or a

- polyamide adhered to an. 1nner (or tie) layer (Bl) of a bondlng
resin as defined above. '

In a further embodlment of the present 1nventlon, the
composite film (B) ‘may include a further polyolefln or
polyamide layer (B4) -adhered to the said outer layer (BZ) by

means of an intermediate layer (BB) of a bonding resin which o

is as defined above for. layer (B1).

' Preferably composite films (A) and (B) are films_which héve
been prepared by co-extrusion. ' B

By means of the process. of the present ihyention it.is
possible to obtain a metal/polymer'laminate ihoorporating
biaxially oriented polyester- materials such as polyethylene

" terephthalate on one side of a metal sheet w1th polyolefln or
polyamide containing coatings on the other 51de of the metal
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Accor.ding, to ;a second aspect of the present invention there is provided
pol ymer/ met al / pol yner | am nate conprising a netal sheet having a pol yner
filmadhered to each of its nmajor surfaces, the polyner filns having been
adhered to the netal sheet by sinultaneous thernmal |am nation, the polyner
fil madhered to one mpjor surface of the netal sheet being a - 5-
conpositg»bolyester film(A) conprising-a® i=-nner |ayer (Al) of a
substanttally non-crystalline |inear polyester having a softening point
bel ow 150 C and a nelting point above 150C but bel ow 240 C and an outer
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surface of film (B) is not raised above its melting point in
the lamination nip, and preferably not above its softening

L/. point.

In a second stage, the films and metal are brought together in
a lamination nip thereby establishing intimate and uniform,
wrinkle-free, contact. At this stage the contact layers are
the inner layer (Al) of amorphous polyester, metal and on the
opposite side of the metal, the inner face of polyolefinnbr
polyamide-containing film (B).

In a third stage, the resultant iaminate is re-heated,
preferably by induction heating the metal core to a
temperature T2 above 230°C, but below the thermal or

_ oxidative degradation point of the outer face of the

N polyolefin or polyamide containing film (B) or the temperature

' at which the outer layer physically degrades when quenched

rapidly with water. If desired, infra-red heating may be
used.

While the outer surface of the polyester film (A) is
maintained below its melting point, but with the metal core
above the melting point of the said polyester, rapid
.interaction occurs between the metal, the inner polyester
layer (Al) and the polyolefin layer (B). 1In order to achieve
this interaction, the laminate is held above 200°¢ for at
least 1 second, advantageously for between 1 and 30 seconds,



film conprising an outer layer (B2) of a polyolefin or a polyanide,adhered
to an inner (or tie) layer (Bl) of a bonding resin as defimned above. In a
further embodi ment of the present invention, the conposite film (B) may
include a further polyolefin or polyam de Iayer (B4) adhered to the said
outer layer (B2) by means of an int erirggl at e | ayer (B3) of a bondi ng_ resin
which is as defined above for layer (Bl). Preferably conposite filns®(A)
and (B) are films which have been prepared by co-extrusion. By neans .Wthe
lpr ocess pivetfbeamgseﬁ_éwtﬁsnﬁ’ G tfdrs m@a&ﬁds;%mtmera?ﬁﬁéﬁl %ﬁé' yner
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si mul t aneously while avol ding the use of sol vent containing,
enV|ronnentaIIy undesirabl e, adhesives. The process of the present
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1 second b_efore _belng ‘quenched. Preferably, the laminate: is
heated to -250°C and then held above 24_0 °c for 2 seconds.




surface of film.B) is not rairsed above its nelting point in the |am nation
mi p, and preferably not above its softening point. In a second stage, the
fIJﬂB and netal ‘are brought together in a lamnation nip thereby
establlshlng intimate and uniform winkle-free, contact. At this stage the
cont act Iayers are the inner layer (Al) of anorphous polyester, nmetal and
on 't he Sep03|te side of the netal, the +nhes face of polyolefin or

pol yam containing film(B). In a third stage, the resultant |am nate is
re-heated, -preferably by induction heating the netal core.to a tenperature
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advantageousl for meen 0 seconds
coating. Such contro can be achieved quite readily if
induction heating is used to re-heat the laminate downstream
of the lamination nip. Preferably a suitable pyrometer may be

U used to identify the temperature of the polyester. |

Alternatively, devices that recognise the change from biaxial
orientation to crystalline non-oriented or amorphous polyester
may be used to indicate the critical state of the polyester

film (for example, an X-ray diffractometer).

The precise temperature Tl to which the metal sheet sheuld
be heated prior to lamination depends both on the thickness of
the films to be laminated and also on the chemical nature of

~the said films. Thus, temperatures of approximately 120°¢
and above, typically 140°C, are suitable for a 20 micron
cast polyprdpylene £ilm, up to 230°C for a thicker 200
micron cast polypropylene £ilm. Temperatures of 140°%¢ to

N\ 270° are suitable for coextruded biaxially oriented

polyethylene terephthalate.

Polyamide'containing films will tolerate slightly higher metal
temperatures than cast polypropylene and oriented
polypropylene demands a highe;-temperature than cast
polypropylene, typically 200% for a 20 micron £ilm.

The temperature T to be used on re-heating the laminate
downstream of the lamlnatlon nip is typically in the range 230
to 270°C. The exact temperature to be used will depend on



- 6ba - preferably at about [err] for 2 seconds, and thereafter .the.l am nate
is rapidly and uniformy quenched by water to a tenperature bel ow tthe
‘'sof t éni ng point of the resin having the | onest sof teni ng tenperature.
Typlcally, the lam nate is heated to a tenperature in the range 230 to
{err] and then held above [err] for atgleast 1 second before being .
quenched Preferably, the laninate is heated to [err] and then hel d abeve
[err] for 2 seconds. -7- W have found that provided the outer suridbe
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very short t1me durlng wh1ch the lam1nate 1s heated to the'"
requ1red temperature. Commercral operat1ons generally demand
a dwell time of approxlmately two seconds only. '

The metal substrate to which the polymer £ilms are app11ed, | \/
typically in the form of metal strlp, is generally steel or
alum1n1um or alloys thereof, typlcally a steel or alumlnlum
based product used 1n the packaglng 1ndustry.

The gauge range is typically 0.05 mm to 0.4 mm for steel and
0.02 mm to 0.4 mm for alum1n1um. ' '

The steel may be coated w1th t1n, preferably passzvated by
conventlonal chromlc treatments or alternatlvely may be in the
form of n1cke1 or zinc plated steel, blackplate or phosphated
blackplate, which 1s preferably chromate rinsed after
phosphating.

The preferred steel .finish is electrolytiCally'chromium coated _
steel (ECCS) w1th a dual layer of chromium metal and chromlum
oxide. With such steels, the chrom1um metal and chromlum

oxide levels can vary w1dely. Typlcally, the chromium metal
content ranges from 0.1 to 0 20 gm/mz; wh11e the chrom1um

oxide ranges from 0. 005 to 0 05 gm/mz. The ECCS is commonly
derived from dep051t1on systems containing elther sulphur

conta1n1ng or fluor1ne conta1n1ng catalysts.



orientation;to crystalline non-oriented or anorphous pol yester may be used
to indi.cate the critical state of the polyester film (for exanple, an X-ray
diffractoneter). The precise tenperature [err] to which the netal sheet
shoul d be heated prior to |lam nati on depends both on the thickness of the
filims tq be |am nated and al so on the chenical nature of the said fil ns.
Thus, tenperatures of approxinmately [e~]P and above, typically 140 C, are
suitable for a 20 mcron cast pol ypropylene film up to 230 C for a thicker
200 micron_cast pol ypropylene film_Tenperatures of [err] to [err] are
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damage of 5he°pyl wakehi Rhicker outer layer (A2) having a melting point

above 220°c, and preferably having an intrinsic viscosity of
from 0.5 to 1.1, preferably 0.6 to 0.8.

\_ Pfeferably the outer layer (A2) is a biaxially oriented
polyester such as polyethylene terephthalate. Preferably the
inner layer (Al) is a linear copolyester, for example an
amorphous copolYmer.of approiimately'so mole % ethylene |
terephthalate and approximately 20 mole %
~ethyleneisophthalate. Copolyesters of terephthalic acid and
two alcohols, for example ethylene glycol and
cyclohexane-dimethanol, are also suitable for use as the inner
layer (Al). '

'TYpically, the biaxially oriented polyester in outer layer
(A2) has_a crystallinity greater than 30%, preferably from 40

The crystallinity of a polyester material can be estimated by
X~-ray diffraction techniques as described in GB 1566422 or
from measurement of density and applying the relationship:-

V_ = (P - Pa) (Pc - Pa)

wherein Vo = Volume fraction crystallinity
P = density of sample
P, = density of amorphous material
P, = density of crystalline material

P can be measured in a density column using zinc
chloride/water or n-heptane/carbon tetrachloride mixtures.



filmwhen it cones into contact with quench water -and lL.ead to nelting of
t he polyethylene terephthalate filns. The tenperature at the | ower’end-of
tthe-said range is determ ned by the need to achieve a satisfactory bond:
strength between the netal sheet and the polymer films attached thereto in
the very short tine during which the lanjpate is heated to the requirgd
tenperature. Commercial operations generally demand a dwel| tine of L
approxi mately two seconds only. The metal substrate to which the polyn!#

fil rr;s ar Q‘héplbh'a&(iallt])&p'ogiﬁiédtéd“ ﬁiﬁnfvﬂﬁ&l@fma‘?';ﬁélﬁséﬁpasl th&eﬁﬁﬁ:@'r')é st eel
or al um gi_um or oys e | st ee al u ase
product u8d&%i H‘aﬁfh@% dﬁg’yr% %‘ '¥?1at uﬁ'@°F3{3§Bs| §x2 E@ ly 0.05
mm to 0. polymear ix dde aﬁui:vﬂnﬁiz dinréat ont an:ntmpei'auhunesnabﬁlve theel may
be coate h fe a (o

treat rrengg'wgrrs taglrsr}a lﬁ)veltaemr%yp%iﬂé/aéﬁdt}? %9%&} §£ Lo?g%?'n@g |f)’|fat2 s
steel , bkac Bpﬁa@@dorsmdﬁﬂia't dn thhe Wpransvernse chirecpienebibRy 2ckoonut e

rinsed afyt or, PhREAiHY. lamehaﬂféﬁ GdPdind ops €6 “béhusédehﬁcheg ytically
chrom um_coat.ed steel (ECCS), wth a dual %‘#r -of - chrom um rregﬁiy and-
u

chr om unfg#H3ag mgtal Senk % ﬁnﬁeQﬁﬁ o LF BRETERR m oxi de
| evel s caimiged \Modfdt)tet'E;lﬁlrfgilﬁw a tfeciodu Oa@pmzﬁhateEchnseﬁh batdes from

0.1to Of%$ﬁ%¥@C§§d'tﬁﬁﬂééiﬁégfd¥¥étﬂfﬁﬂ£x'de ranges fron10 005 to 0.05

gm[err] cormon

Most preferred heat settlng temperatures of b1ax1a11y orlented .
PET £ilm 1lie in the range 215° to 220 C, lower heat "/
sett1ng_temperatures_may be used but are_usually acc0mpanied
by an increased;teﬂdehoy for the:pQIYester_filﬁ to shrink
during lamination. o ' o

Typlcally the inner 1ayer (Al) should be contlnuous and have a
typical thickness of. about 2 to 5 m1crons._ The ratlo of the
thickness of the outer polyester layer (A2) to the inner
polyester 1ayer (Al) is between 12 and 4, with the ‘total
thickness of the combined layers being from 12 to 25 microns.

'If desired, the polyester laYers"maY'contain inorganio
anti-blocking agents such as synthetic silica having an
- average particle size of from 0.5 to 5 micronms.

Also, if desired, the_outer'poljester:layer (A2) may be
pigmented using conventional pigments such as titanium
dioxide.

The principal functionmof:the ihner polfester layer (Ai) is to
heat seal to the metal surface at temperatures below the
melting point of the outer polyester layer (A2). It is
important that the inner layer should retain its a'morphous



derived from deposition systens containing either sul phur containing or
fluorine containi.ng catal ysts. -9- The conposite polyester film(A) is
preferably one which has been prepared by co-extrusion prior to application
to the nmetal strip. The conposite polyester film (A conprises a thinner

I nper Iayef (Al') of a substantially non-crystalline (i.e. anorphous) |inear
polyest r.which has a softening point bhejew_[err] and a nelting point above
150C but below [err], and a thicker outer |ayer (A2) having a nelting point
above [err], and preferably having an intrinsic viscosity of fromO0.5 to
1.1, pref aigbhye Oaftép Orfentationabhit h8atosketihgyof eaa) figma biaxially

Cayer (| FEEEtfhotd tnds R boL v ERE L TARIRE T ok anc RAR o Eren
apprOX|rmumﬁyaBOathempenahyreaeWhécbphraaCQmpauﬁblapplthlnheely 20 nDIe %
et hyl enei %ﬁﬂ&s@%iﬁﬁiiéﬁ%ef th&rSBBBQi‘thCsiﬁbdoi*”@hh""ﬁeih(ipho' S,

for exanple et ene cycl ohexane-di net hangl, are al so SU|tabIe
for use aSSQ9EF|ﬂﬁe? PaygFméﬂF)°rT9ﬁF¥8FP§1ntﬁ@ngﬁéﬁFﬁgl9°GFF€HPedThls
pol yest er réqeiiéhehtyts née) biwaéneuz-iugt shhtnthg ghnereclayeenoF0%
preferably éf&@%égr (A1) has a softenlng p01nt compatlble with the
temperatures needed to laminate a wide range of polyolefin or
polyamide based coatings. For this purpose the softening
point must be lower than 150°c, typically not greater than

N 130%c.

Preferably the polyoiefin in outer layer (B2) is
polypropylene, or polyethylene, or an ethyléne-propylene
copolymer. If desired other polyolefins such as polymethyl
pentene may be used.

The polyolefin-containing f£ilm (B) or the bonding resin layer
(Bl) in a composite film (B) is an acid-modified polyolefin
resin containing carboxyl or anhydride groups. Typical acids
for use in preparing such acid-modified polymers are’
ethylenically unsaturated carboxylic acids such as acrylic
acid, methacrylic acid, maleic écid, fumaric acid, crotonic
acid, and itaconic acid. Typical anhydrides used for the same
‘purpose are ethylenically unsaturated carbokylic anhydrides
such as maleic anhydride.

The acid groups can be present as copolymers of ethylene, for
example ethylene/acrylic acid (EAA) or éthylene/methacrylic
acid (EMMA). Typically the acid concentration is 5 to 15%.

-The acid mddification of the acid modified polymérs can be
obtained, for example, by grafting maleic anhydride to a
polyolefin such as polypropylene, polyethylene,



to 50% The crystallinity of a polyester material 'can be estimated by X-ray
diffraction techni ques as described in GB 1566422 or from measurenent of

.densi-ty and applying the relationship:- [err] = (P - Pa) [err] wherein
[err] = Volune fraction crystallinity P = density of sanple [err] = density
of anorphous material [err] density_ oi crystalline material P can bge
measured in a density colunn usi ng zinc %hlorlde/mater or n- heptane/carbon

tetrachl ori de m xtures. -10- The biaxially oriented film which nayﬁbé

used as diig Ul GiPledBYoPlel Ry TBfeLY1 Ay SEeRRY t«.'asoq%{ﬂqhouaﬂ”uded

pol ymer 1n-t or war'd ectrron at tenperatures above ass transition
t enper atdfaf bfcamP ol grrrdesed Puctecharayes sych QSaﬁ@agtrﬁqgarmaquw t he

t ragsveragﬂ;}étzjc‘im‘é I@Dtlbypal}?oléfﬂn&n Ybeueibhe 1haﬁhn@tr@($rﬁ®tsfdllgférfi: to be

Tt ed T ST rtE9 5 ce s, CaFRITRE nateh, 25" Bidensiutl FAKARRend

t ransvercse diicwnyl operokxbde. prbleerndtheeﬂyseanl ngtuenqoe:eamneman be

bi axi al 'ﬁxtofdaﬂﬂé‘d’ ﬁ’?l?oféﬁg‘ bbfyﬂn&rtiﬁ? (894§ L‘ibh] ehR 0¥ 'daa i heat
such as gamma rays or. X—rays and then reacting the resultant
material w1th the anhydride.

The bonding re51n preferably contains 0.05% to 0.5%, more-’h
preferably 0.1% to 0.25% acid modification. measured by
analysis of infra red adsorption at 1790 cm 1, of resin
pre-dried at 200 °¢ to convert acid functionality to

anhydride functionality.

The anhydride graft-modified polyolefin can be diluted with
further unmodified polvolefin'to.produce a8 bonding resin’
preferably hav1ng a content of grafted acid (1 e. a graft
level) of 0. 02 to. 0 6%, mOSst preferably 0. 2 0.05%.  The
diluting unmodified polyolefin can be the same polyolefin
which has heen used to produce the acid modified polyolefin,
or it can be_a different polyolefin. Thus, for example, an
acid modified low-density polyethylene (ﬁD?E) or linear ;
low—den51ty polyethylene (LLDPE) .can be diluted with
polypropylene, or an ac1d modified polypropylene can be
diluted with a polypropylene or an ethylene propylene ‘random
copolymer.

The purpose of the 1nner layer (Bl) of bonding resin is to’ t1e
the outer layer (B2) of polyolefin or polyamide to the metal
surface. Preferably when the outer polyolefin layer (BZ) is a
polyethylene, the bonding resin base of the inner tie layer
(Bl1l) is a polyethylene or ethylene copolymer. Preferably when
the outer polyolefin layer (BZ) is a polypropylene homopolymer
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setting tenpgratures may be used but are usually acconpani ed by an

i ncreased - tendency for the polyester filmto shrink during | am nation.
Typically the inner layer (A) should be continuous and have a typical

t hi ckness of about 2 to 5 microns. The ratio of the thickness of the outer
poFyester layer (A2) to the inner polyester layer (Al) is between 12 and 4,
with the total thickness of the conbi ned 13ayers being from12 to 25

m cronsa &Tf desired, the polyester |ayers may contain inorganic

anti-bl ocki ng agents such as:synthetic silica having an average particle

si ze of fr &k 6N5 ety eReRFAPYIRNS °9H°3d@!ﬁrr-ed=hQ Ronfling yRiRdase afer

(A2) may anﬁle&mtliTe.ed.dyéﬂ] BIONVigtd Gullyd¥diiEldrfe o adsetthypemalm di oxi de.

The princi nctlon ner ster Iayer %ﬁ? | S t eaI seal to
The' o el NGl 9 Gt ey LA P Tavér | () ot o8
pol yest er pajlyamide),. tliet hmdmmaam tlhqten h:an rbeerbdsedrorsteul d retain

i ts anor phgug and heat setting of the film
Furthernorg tHg Rqer po yes % 3 shoul d bond to the netal at
tenperatures which are conpatlble mnth t he sinultaneous |am nation to the

op osite SPi'éforaUl@' Moy & RAiditlg Tdxiy AdyEr Gasud Yon o TPyl dned
coating. T% e bonding resin melt flow index is 3 to 30 gm/lo mlnutes,

measured at 230 %¢ by the ASTM test No. D1238.

\v/ Particularly preferred bonding resin layers are based on
random ethylene-propylene copolymers or blends of low-density
polyethylene (LDPE) with polypropylene'or blends of linear
low-density polyethylene (LLDPE) with polypropylene.

A particularly'preferred acid modified olefin resin is
maleic-anhydride modified ethylene vinyl acetate.

The layer of bondlng resin (Bl) in a comp031te polymer f£ilm
(B) is preferably of a thickness of from 1 to 10 mlcrons.

'In a further embodiment of the present invention, a further
polyamide or polyolefin layer (B4) may be adhered to the outer

N\, layer (B2) by means of a furthef bonding resin layer (B3), the
said_bondihg resin layer (B3) being as defined above for
bonding resin layer (Bl). If desired, any of layers (Bl) to
(B4) may be pigmented in conventional manner, with titanium
dioxide for example. The preferred arrangement is for pigment
to be in layer (B2) or in layers (B2) and (B4). Preferably
the outer polyolefin or polyamide layer may contain inorganic
anti-blocking agents such as synthetic silica having a
particle size of from 0.5 to 5 microns.

Throughout this specification, intrinsic viscosities are
measured at 25°C in O-chlorophenol solutions at a
concentration of S5g/1.



requirenent is nmet by ensuring that the inner |ayer of polyester (Al) has a-
softening point conpatible with the tenperatures needed to-lam nate a w de
‘range of polyolefin or polyam de based coatings. For this purpese the
sof t eni ng point nust be |ower than [err], typically not greater than [err].
Preferably the polyolefin in outer Iaye14(£Q) i's polypropylene, or

pol yet hyl ene, or an ethyl ene-propyl ene copolyner. |f desired other o
pol yol efins such as pol ynmet hyl pentene may be used. The St
ponoIethe—@oﬂ&mwﬂng;ﬁxampxéS are tihme bpivemgby esay bflyEurgBey in a

ConpOSILﬁ£§§€P§J?°d JRF:Tof aC|%Hé fle&oLyghefin resin containing carboxyl

or anhy& gr oups plcal for use In preparing such acid-nodified
.polyners are ethylenlcally unsat ur at ed carboxyllc aci ds such as acrylic

aci d, ”E&Eiﬁ%Xﬁ#ﬁLﬂﬁi%&l”ale'c acid, fumaric acid, crotonic acid, and

I taconi C acl yprcal anhydri des used for the sane purpose are - .
ethyl enical ly unsaturated carboxylic anhydrides such as naleic anhydrlde
The aci odyaierymetta hépglyeeent 1 aminabes ywere ptepahedeby,afdmmmnmqmqn

the” aci Sreees, Beitdrmied “ln MpfatitRCagll 1HGELE R AT LEnERNE LI AP Yo ! |V

nDd|f|e@qmqunil;Q%uFiEU%@th?n@ﬂ theraeggmaaaylsg QFQWFPSQ nmaemetal

anhydri dadet ¥ Ry Pl inested €5 8R! ¥ppeoyreate eehpetatueRe T, by a
heater 1. Temperature T1 is usually w1th1n the range 120 to
220°%. a polyester f1lm A was fed from a feed roll 2 and a
polyolefln—conta1n1ng f11m was fed from a feed roll 4 and
laminated to the oppos1te sides of the pre—heated metal sheet
.between lamlnatlon rolls 6, 8, typlcally hav1ng a diameter of
100-400 mm. Lam1natlon was generally performed using a nip
force of 200-400. N per metre between the lamination rolls.

In the lamination nip, intimate and uniform, wrinkle-free - -
contact between the metal sheet and the polymer films is _
established. Downstream of the lamination rolls the resultant
laminate is re-heated, preferably by use of an induction
heater 10, to a temperature T2 at which each of the polymer
films A and B will 1nteract with and become bound to the metal
sheet. Temperature T2 is usually within the range 230 to: -
270°C. The metal polymer lamlnate is held at temperature o/
T2 or a temperature sllghtly below T2 for a short period
of time, usually no more than 2 seconds, and is then rapldly
and uniformly quenched w1th water to a temperature below the
'meltlng p01nt of the polyolefln-contalnlng film (B).
Quenching can be performed in any convent10na1 manner, but
typically can be performed by passing the laminate through a
tank 12 of water as shown in Figure 11 or 'by passing the -
laminate through curtain 14 of quenching water as shown in
Figure 12.
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- 12 - ethyl ene-propyl ene or -ethyl ene-vinyl acetate copol yner. The graft can
be intrioduced by techni ques such as reacting maleic anhydride with

pol yolefin in solution in an organic solvent and using a free radi cal .
catal yst such as di benzoyl peroxide or dicunyl peroxide. Alternatively, an
active centre can be introduced into the polyner by using high energy
radlatwon such as gamma rays or X-rays agd_then reacting the resultant
materia” with the anhydride. The bonding resin preferably contains 0.05%to
0.5% nore preferably 0.1%to. 0.25% acid nodification, neasured by anal ysis
of infralnegenesalptthe protéss ﬁéiubtratedeihnanuﬂ@ﬂhmdwﬁtﬁﬂﬁhétC) '

convert g %898{\ B??J?Pt bekBoRBYI1RIE LURELANA Y 1ENpy ddie

graft- nDdl n*can ted Wit ied pol yol efin
to prodﬁﬁ?@ﬂ%@ dmﬂgemegtnosréherastylhévwﬂg &h@onsénthg=kymﬁna§iqnnd

(i:e. a geagé féﬂ&é)t@faQIQQ BOn9gh¥r EﬁéthrQE%@thH i%es0 Hetber HHA
di luting unnodi { fin can be the sane polyol efin which has been
used to ?Bﬁuﬂﬁl#ﬂémagPénﬁgaPﬂled polyolefin, or it can be a different
pol yolefin. Thus, for exanple, an acid modi fi ed | ow-density polyethylene
(LDPE) Of1dh w&ah' 9¥54°BRbkk B gxgan.xﬁeeaﬁp%ﬁ) o%a%b%pq'éa% ed with
pol yprop ene

emperature profile wh1ch would be found in the process

1l1ustrated_1n the apparatus of Figure 11.

\_ Table 1 sets out the types of polymer which were laminated to
the metal strip end the thickness of each layer. The
conditions used to perform the lamination and the results
obtained are given in Table 2.

The_polyester film A applied to the metal strip may be in the
form of a film having a single layer (as in the case of
Examples 11 to 14 which are given by way of comparison); in
these cases the nature of the polymer is set out in the column
in Table 1 headed Al. Alternatively the polyester f£ilm A may
be e composite film of an inner layer Al and an outer layer
A2, usually prepared by co-extrusion of the appropr1ate

_ polymer films; such films are films in accordance with the

N\ invention. |

The polyolefin film B may contain only a'single layer Bl as in
the case of the laminate illustrated in Figure 1, or may be a
composite film containing a plurality of layers Bl, B2, 83;
B4, prepared typlcally by co-extru51on of the approprlate
polymer fllms.

Figure 1l of the accompanyino draWings illustrates a
polymer/metal/polymer laminate having a composite polyester
film Al/A2 laminated on one side of a metal sheet M with a



diluted with a pol ypropyl ene or an ethyl ene propyl ene random copol yner. The
purpose of the inner layer (Bl) of bonding resinis to tie the outer |ayer
(B2) of polyolefin or polyamde to the netal surface. Preferably when the
outer polyolefin layer (B2) is a polyethylene, the bondi ng resin base of
the inner tie layer (Bl) is a polyethx]egp or ethyl ene copol yner. .
Preferably when the outer polyolefin layer (B2) is a pol ypropyl ene s~
honopol yner - 13- or an ethyl ene-propyl ene copol yner, the bonding rﬂS|n

base of H‘H?iet 1syb_eysa1&81&&54-%0&@&9{19%/Iﬁqen ¥l %ﬂ&a&@@%@rm' ene

random co e _outer 'S am de, the bonding
resin Ia?%?oéhﬁebﬁlgﬁs@ﬁ GHeafﬁ&F&et I’R/‘Ieeﬂé“l}r“ ep%‘ﬂ}ér‘ifby?%e her ef erabl y,
for a bogdbfactesfnrkamp&eba&ec&ooa,pqlwwnwmeraa:e theniiace s chaesng nel t
flom1|nd € 30 gm 10 mi nutes, neasured.at 230 C by the ASTM test No.
D1238. ?cﬁ gy uﬁ?éferred bondlng resin | ayers are based on random

et hyl ene- propyl ene copol yners or bl ends of | ow- densi ty pol yet hyl ene’ ( LDPE)

W ih Do YRGAEY) 21Geofl SREBpRASE R R MR I U (LX) |
mal ei c- am;/meaémﬁﬁaHpeareeﬁy#émém.t@ymaaéagaﬂ@mnated thereto a
composite polyester f11m Al/A2 on one slde of the metal sheet
and a comp051te polyolefln-contalnlng f11m Bl/BZ 1am1nated to
the oppoiste side of the metal sheet. The laminates which are
the suhject of Examples 4 to 8, 15, 16 and 19 to 24 are i
laminates having this structure. Examples 9'and 10 have this o/
structure ‘but carry two addltlonal outer layers, B3 and B4 on
the polyolefln coated ‘side of the metal sheet.

Flgure 3 illustrates a polymer/metal/polymer lamlnate in whlch
each of polymer f11ms A and B have a srngle layer. The £11ms
-of Examples 11 and 12 are of thls type. ' '

The metal/polymer lamlnate structures of Examples 1 to 10 and .
15 to 23 are structures sultable for proce551ng in accordance
with the present 1nvent10n. Table 2 gives examples of the
lamlnatlon behaviour under dlfferent condltlons of the varlous
laminate structures set out in Table 1. '

Table 2 shows that if the temperature of the metal sheet on

| lamlnatlon is ralsed to a level whlch is too hlgh, the
polyolef1n coatlngs adhere to the lamlnatzon rolls (Cases D,
E, F and I) Furthermore, if the temperature of the metal
sheet on lamznatzon is kept too low, and no polyester 1nner'”
layer (Al) in accordance with the invention is present, the =
polyester f11m does not adhere adequately to the metal sheet
(Cases G and H)



The | ayer of bonding resin (-Bl1) in a conposite polyner film(B) is
*preferably’ of a thi:ckness of from1l to 10 microns.

.of the present -i nventi on,
"be adhered to the outer

In a further
a further polyam de or polyolefin |ayer (B4) may
| ayer (B2) by nmeans of a further bonding resin

enbodi nent

layer (B3), the said bonding resin layer (B3) heing as defined above for
-bondi ng*rlesin {ayer (B1). If degdired, any |of layers |(Bl) to (B4) may be
pi gment€d} i n cpnventidnal nmanner{, with titlani um di oqi de for exanple. The
preferred| @& rapngenent |is for pigment to bg in layer {(B2) or in |layers (B2)
and (B4).| Btefprably tlhe outer folyol efinjor polyanilde |ayer y contain
I norgani c E?nt - bl ockilng agent s |{such as synthetic sijlica having a particle
size of fyremO}5.to 5|mcrons. Throughout fthis speciffication, lintrinsic
viscositipS arp neasurjed at [err]] in O-chljorophenol |solutions jat a
concentragion pf 5g/l. -14- The fol | owijng Exanpl gs are now [gi ven by way
of furthef illbstratidn of the gresent invention. BExXanples 1 tlo 24
Pol yrer / net al / pol yner |l am nat es |were prepdred by a IJam nation [process
performnmed|{in apparatug as illustjrated schgmatically |in Figure {11 or Figure
12 of the|&cofrpanyi nd drawings.| A metal -
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TABLE 1 - COMPOSITION OF METAL POLYMER LAMINET

- LAYER Al
Polyester A

(3p)

- As above -
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- As above -

- Aé above -

Biaxial PET
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LAYER A2

- As above =

- As above -

- As above -

- As'above -

EXAMPLE

10
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In general; the process.illustrated in Figure 11 with the |am nation being

*perfornmed in a verti cal
Strip t hrough the | am nation stage tend

node is preferr Vertica

novenent of the netal
o allow a hi gher quench rate and

gives better and nore unlforn1quench|ng Flgure 11 al so shows a schenatlc

di agram of a ty
proces$ il lustrlated |
types .»f poly
of each | ayer.
resul ts obtai ngdgar ¢
netal strip nma
case of Exanpl

the pnolyv

the
ijckness

to the

iin t he

t hese
headed

e polyestdr filmA osiLte fi

usual | y prepared b
sucgh filnms arje filns
B may co
trated in
| ayers Bl

cao=extrusion of
acc@rdanc
a sidigle T
?up conpogite

P with t
lefin fil

nate illus
urality of

ain only
Figure 1

Bondin

m of an i nner

t he
he
as in

Polypropylene
(18”u)
Polypropylene
(29 )
Polypropylene
(90 u)

Bonding Resin 1
(20 p)
Bonding Resin 1
(20 ©)
-Bonding.Resin 1
(2 )
Bonding Resin 1
(2 W
Bonding Resin 1

(10

E
E
E
E
E

(12 u)
Biaxial PET
heat set below

(12 u)
Bjaxial PET

(12 p)
Biaxial PET

(12 W)

(3 _ul

2109C
heat set above

2159¢
heat set above

heat set above
2159C

2150C
Polyester A

Bijaxial PET

Biaxial PET
(12 u)

cases the naturle_af
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- B4, prepared tyﬁically by co-extrusion of the appropriate polynmer filns.
Flgure 1 of the acconpanying drawings illustrates a pol yner/-netal /polyner
| ami nate having a conposite pol yester ftI2% Al/A2 | am nated on one side of a

metial- sheet Mwith a -16- single |ayer polyolefin-containing filmBl
| @m.nated to the o p05| e srdejof the JiT'm The]lTam nates|which arejthe
subj ect of Exanpl e tp 3, ‘17 |and 18 pre |am nates having{this strug¢ture.
Figure 2 of the ac qnpanying drfawi ngs ||l lustrateg a pol ynet/ metal / poljyrer
| am nat e having | n?hated therdto a cohposite po|yester fillm Al /A2 of one
side of the netal and a qonposite polyol effn-.containfng film Bl/B2
| am nated to the te sidejof the petal sheej. The |af nates which are
t he subj ect of Ex np es 4 to 8 15, 16 and 19 to} 24 are |af nates hayi ng
this structure. anplles 9 and 10 have this strjcture but|carry two
addi ti onal outer yerst B3 and B4 opn khe polvyol Bfin coatedl side of {he
net al sheet. Figure 3 il lustrafjes a poj yner/ nmeta{/pol ymer fam nate 1#H which
each of polyner filns A and B have a sjngle layef. The fifnms of Exa$ples
11 and 12 are of this type. Thg metal /pol ymer |afrinate strpctures of
Examples 1. to 10 gnek : :
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15 to 23 are structures .suitable for processing in accordance with the
brésent invention. ‘Table 2 gives exa Ies of the | am nation behavi our

under di fferent” conditions of the var | am nate structures set out in
Table 1. Table 2 shows that if the terrperature of the metal sheet on
I -airi natlon I s earseg—to—a—tevet f5—t-00—-ghr—the—potigl ef i n coati ngs
adhere+to the |ami nftion rdlls (Cases| D E, F and ). Furtrerm)re, I f the
tenperagr/ure offthe fretal sheet on lanjination is kept too |loy, and no
pol yester innef &ayfr (A) |in accordance with the|invention{is present, the
~polyester filn does|not adhiere adequgtely to the getal sheet] (Cases G and
H) . -17- [E [ERRI | - 19 - [0
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[ERR] C)~~~~~~~~ - 20 - [ERR] [ERR] LU --22 -, KEY TO TABLE 1

Pol yester A: In Exanples 1 to 10, 15, 17-22 and 23 a”’
non-crystalline (i.e. anorphous) polyester which was an 80: 20 copol yner of
ethyl ene terephthal ate and et hyl ene i sophthal ate was used. The softening
poi nt of the polyester was belomr[err]'aﬁa-rhe mel ting point of the

pol yester was _ P
: gt
TABLE | _ .

Polyester A: In Examples 1 to 10, 15, 17-22 and

23 a non-crystalline (i.e. _
amorphous) polyester which was an
80:20 cogolymer of ethylene
terephthalate and ethylene
isophthalate was used. The
softening point of the polyester
was below 150°C and the melting
point of the polyester was

210°c. The:intrinsic_viscosity ;LJ
of the polyester was from 0.6 to
0.7.

In Example 16, the amorphous

polyester was a copolyester of
terephthallic acid and ethylene

glycol and cyclohexane dlmethanol

The softening p01nt of the .

polyester was below 150°C and the
melting polnt of the polyester was
180°C. The intrinsic viscosity

of the polyester was above 0.9 and )
below 1.1. U

Bondi esin 1: ' Maleic anhydride graft modified
' ethylene propylene random copolymer
having graft levels of about 0.2

0.05.

Bonding Resin 2: = = Maleic anhydride graft modified
polyethylene having graft levels of
about 0.08 & 0.05.



[err]. Theintrinsic viscosity of the polyester was from0.6 to 0.7. In
‘Exanpl € 16, the anorphous pol yester was a copol yester of terephthallic acid
and et hyl ene glycol and cycl ohexane di met hanol. The softening point of the
pal yester was bel ow 150C and the nelting point of the polyester was 180 C.
The |ntr|n5|c viscosity of the polyestg? was above 0.9 and bel ow 1. 1.
Bondi ng Resin 1: Mal ei ¢ anhy@ride graft nodified ethyl ene

propyl €rfe random copol ynmer having graft |evels of about 0.2 0.05. Bonding

Resi n 2:BQ§din% 5%5£$I%Lc anhydri de palyat -gnﬁﬁying
graft Ievel's of abou 08 0. 05. Egﬁ?%%nggﬂbggqche§¥§ ?Hﬁﬂl 9%
Et hyl ene/ Acrylic Acid Copol yner (EARFARYpE¥RAFS ﬁxvhﬁglea>&&s¥%

_ o ~ acrylic acid.

B i in 4: Ethylene/Methacrylic Acid Copolymer
(EMAA) typically having 9% or 12%
methacrylic acid.

Bonding Resin 5: Maleic anhydride graft modified
ethylene vinylacetate copolymer
having graft levels of about

k/l 0.08 i 0005.
Bondi Resin 6: Maleic anhydride graft modified
polypropylene homopolymer having
graft levels of about 0.2 % 0.05.
Bonding Resin 7: Maleic anhydride graft modified
ethylene-propylene block copolymer
having graft levels of about 0.2 %
0.05.
PET: Polyethylene terephthalate.
Y .
Biaxial PET: Biaxially oriented polyethylene

terephthalate having a melting
point of 255°¢c.

Polyamide: Nylon 6.
Metal Strip M: This may be ECCS (represented by

"E), aluminium or an alloy thereof
(represented by A), tinplate
(represented by T), or blackplate
(represented by B).



acrylic acid. Bondin Resin 4: Et hyl ene/ Met hacrylic Acid.
Cbpolyner (EMAA) typically having 9% or 12% nethacrylic acid. Bonding Resin
5: Mal ei ¢ anhydride graft nodified ethylene vinylacetate
copol yner having graft |levels of about 0.08 [err] 0.05. Bonding Resin 6:
Ml ei ¢ anhydride graft nodified polyprop ene honopol yner having graft

| evel s of about 0.2 [err] 0.05. Bonding Résin 7: Mal ei c Pl
anhydride graft nodified ethyl ene-propyl ene bl ock copol yner having grafw,
| evel s of about 0.2[err] 0.05. PET: tagLE Pol yet hyl ene
t erepht hal ate. Biaxi al PET: laxially oriented polyethylene
t erepht hal ate having a melting point. of [err]. Polyanide:
Nylon 6. Metal Strip M - This. may be ECCS (represented by E),
al um ni Yo gl ereol[ (r.enr T npl a Y
al uri H%Jaw%pm@sem TR TR TORE Yoc) | LAMINAT O SEAMTOR
Before " After e B
| - | Lamination Lamination
A |1to 10, 16-23 | 140-150 . 250 Satisfactory
B |9,10 | 160-180 250 Satisfactory -
¢c [ | 170-190 250 Satisfactory
| : o/
D |1 to8, 16-22 > 170 250 Polyolefin adheres
| - | R ta lamination roll
E {9,110 > 200 - 250 Polyolefin/Polyamide
adheres to '
Tamination roll -
| F 15 - ' 1 >210 250 Polyolefin adheres
to Tamination roll
G 11-13 C 150 . 250 PET does not adhere
in lTamination stage Y
Rl A
H |14,2¢ | 180 - 250 PET does not adhere
in lamination stage
I 11-14, 24 270 250 Polyolefin coatings
adhere to the
lamination roill




-24- TABLE:2 CASE EXAMPLE:- NO

METAL TEMPERATURE [err]

adhere to the | am nation rol

Cases A, B and C - 111ust:ate the materials and

process described in this
invention, successfully applied.

Cases D, E and F ' - Illustrate the limits imposed by
‘the polyolefin coatings on the
lamination temperature. The
polyester laminated successfully in
D-F.

Cases G, H and I - ' Combinations of materials described
in the prior art, showing their
incompatibility at the low (G, H)
and h1gh {(I) lamination
temperatures needed to laminate
polyolefihs and biaxially oriented
PET monofilms respectively.

Examples 25 to 51 (see Table 3)

These Examples illustrateia number of componénts for meﬁal
packaging containers and closures which can be advantageously

- produced from the polymer/metal/polymer laminates produced in

accordance with the present invention. 1Illustrations of the
typical shapes of typical products are shown in Figures 4 to
10 of the accompanying drawings.

Table 3 indicates the nature of the metal sheet (M), the types
of polymer films (A) and (B) which are laminated thereto, and
states for each application which polymer f£ilm constitutes the
external coating (C) of the product and which polymer film
constitutes the internal coating (D) of the product.

‘LAM NATI ON"BEHAVI OUR Bef or e After Lam nation Lam nation A

1 to 10, 16-23° 140- 150 250 Satisfactory B 9, 10
160- 180 - 250 ' Satisfactory C 15

170-190 250 Satisfactory D 1to 8, 16-22 > 170
250 ~ Polyolefin adheres to. lamnasion roll E 9, 10

> 200 250 Pol yol ef i n/ Pol yam de adheres to | am nation
roll F 15, ' > 210 250 Pol yol efi n
adheres to lamnation roll G __BHEJEL__QQﬂILHHE_ 150

250 PET does not adhere in | amnation stage H 14, 24

180 250 PET does not adhere in |am nation stage
11-14, SQMMENTS 270 250 Pol yol efi n coatings



-25- TABLE 2 - CONTI NUED COWENTS Cases A, B and C - I I.lust,rate
the materials and process described in this invention, successfully -

apptied. Cases D, E and F - I[l'lustrate the limts inposed by the
polyolefln coatings on the |am nation tenperature. The pol yester |am nated
successfully in DDF. Cases G Hand | _ 5§ Combi nations of materials

destribed in the prior art, showing their |nconpat|b|I|ty at the | ow (GJﬂ
and high (1) lam nation tenperatures needed to | am nate pol yol efins ance’
bi axi al | yrualmﬁiaﬁb&’&ér desefibed msmsmpyehystxarraues:e& tformed sBe Tabl e

These Exa strate a n f t al ck
ot ai norpEy et St fated BES Ebafl; HBB008HS SRGAIER YA (he
poIyner/rﬁikﬂdﬁnﬂgeﬂw1mam1mwres4poﬁdthedacqompanydagcérWWHMQEhe pr esent

invention. Illustrations of the typical shapes of typical products are

shown in Figures 4 to 10 of the_acconpanying draw ngs.
The laminates described in Examples 32 to 34, and 51 were

formed by conventzonal technlques into drawn cans (draw—redraw
cans) such as that 111ustrated 1n Figure 5 of the accompanying
draw1ngs.

The laminates described in Examplés 35 to 38 were formed by
conventional techniqﬁes into easy open beverage can ends such
‘as that illustrated in Figure 6 of the accompanying drawings.

The laminates described in Examples 39 and 40 were formed in
- conventional manner into drawn wall ironed cans such as that '
111ustrated in F1gure 7 of the accompanylng draw1ngs.'

The 1aminates'dese:ibed in Examples 41 to 43, 44 and 45, and
46 to So_wete.fo:mea_ih conventional manner into aerosol cups,
_aeroSol cohes, aAd aerbsol domes'such as those illustrated
reSpectively in Figures 8, 9 ahd 10 of the accompanying
drawingst '

The ECCS used in Examples 25-29, 31-36 and 41-51 was a

conventlonal commerc1a1 product supplled by the British Steel o/

Corporatlon and was- given its ECC treatment in a chromlc aéé
medlum contalnlng sulphurlc acid catalyst (Type 1). The ECC
.treatment applied to the steel in Example 30 was in a chromlc
ac1d medlum contalnlng HBF4 catalyst (Type 2)

The aluminium used in Examplea 37-40"was treated'in a chromic
acid- phosphorlc acid medlum in the alumlnlum strlp mill after
cold rolllng and cleanlng.



Table 3 indicates the nature of the nmetal sheet (M, the types of polyner
films (A) and (B) which are |ami nated thereto, and states for each
application which polynmer filmconstitutes the external coating (C) of the
product and which polyner filmconstitutes the internal coating (D) of the
prioduct. + -26 - The |am nates described in Exanples 25 to 31 were forned
by .conyenti onal techniques into food caR7Znds such as that illustrated in
FiguresZ of the acconpanying draw ngs. The | am nates described in Exanples
32 to 34, and 51 were fornmed by conventional techniques into drawn cans

(dr aw r eBhEWtiBRIPtESCHSLE imaExample: 22 dwid rtit woat Bgfwe hghts cofpanyi ng
dr awi ng_so.s’hgmlsaﬁe&akqsasi@sﬁ{e'tti%d and BXATRInGS pex t&@&dgﬁﬁ&%gr med by
conventional techniques into easy open beverage can ends. such as that
illustrated in Figure 6 of the acconpanyi ng drawi ngs. The | am nates
described in Exanples 39 and 40 were fornmed in conventional manner into
drawn wall ironed cans such as that illustrated in Figure 7 of the
acconpanyi ng drawi ngs. The | am nates described in Exanples 41 to 43,. 44 and
45, and 46 to 50 were formed in conventional manner into aerosol cups, '
aerosol cones, and aerosol dones such as those illustrated respectively in
Figures 8, 9 and 10 of the acconpanying
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|
|
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drawi ngs. The ECCS used in Exanples 25-29, 31-36 and 41:51 was a

‘conventi onal commercial product supplied by the British Steel Corporation

and was given its ECC treatnent in a chrom c nedi um containing sul phuric
acid catalyst (Type 1). The ECC treatnent applied to the steel in Exanple

30 was in a chromc acid mediumcontainjng [err] catalyst (Type 2). The

alum ni um used in Exanples 37-40 was treated in a chrom c aci d-phosphori ¢

: : [P TP ST I | F AP B B T S Py i ’
aci d nedi uprt+a—ttre—at-tri-at st ekt et—eort—or g R d—e-eani 2?,
-27- The tiinplales used in Exanple 22 had tin coating weights of 0.5 ¢ns
per square|metrfp and 2.8 gns per square netre. ° [ ERR]. [ ERR] :
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- 30 - [ERR . - 31 - .The coating performance of the polyner filns

-lam nated 'to the products of Exanples 25 to 51 was ascertai ned by
subj ecting the:products to various tests including the follow ng:- Double
Seam ng 73mm di aneter can ends were fornmed fromthe |am nate and curl ed.
The ends,were seaned onto wel ded seam can bodi es using a conventional end
s'eam ng- machi ne. The coating was studi®d for fibrillation, scuffing or

damagés Coati-ng—coverage—was—assessed-by immersion-in acidifed copper
sul phate for two minutes and visual inspection for copper deposits.
Formability Formability was assessed by the coating coverage after cang had
been forned. Qoverage was assessed as descri bed above under Doubl e Seari ng.
Protectiop Protecti on was gauged by accel erated tests sinulating packing
w th agregsiveg products for 6 to 12 nonths, enanel rater values and actjual
shelf lifge tesfs wth specific products. o~
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-32- Typical accelerating nedia -

chloride (1.0%

acid (0.42% water
121 C for one hour

acetic acid (1.5% sodium.

in water citric acid (0.63% sodiumchloride (1.0% ‘mali-c

to pH 4.3 Typical test3ocenditions - + retort at
store for 24 hours Conponents or cans were inspected

Rat er Vpl ues’ -

Corrosion conpared with conventional |y
- Sodi um chl ori de~-,
I 2 mA acceptablglinmt End Sealing
[ swaged in the cise of valve cups onto
ponent, using ndslining conpounds. Cans
suri sed. Wi ght %oss measur enments were

af t-er the fest—ami—te—extent of
coated contai nefs. Enanel
solution 6]4 volts Mounitor curren
Pol ymer cofated ¢nds were séanmed o
their counter part can body or co
were fille@d with product and pres
made to cofrpare
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Contains 20% toned titanium dioxide in 29 micron centre Tayer, 8% titanium dioxide and 5000 ppm

Contains 5000 ppm synthetic silica in outer five micron layer
silica in outer 5 micron layer.

Notes
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propell ant | oss rates wi.th conventi onal conponents having |ining conpound.

‘A loss-raté | ower than conventional was regarded as acceptabl e. - 33-
‘Sone of the advantageous properties of the products of Exanples 25 to 51
lare set out bel ow. Exanples Properties 25 -
31 . Good external double seam ng protection, and good
protection. 28, 29, 31 - 3Attractive white appearance. 32 -
34, 51 Good formability and protection. 32, 33

Attractive white appearance. 35 - 38 Good. ext ernal
doubl e ﬂmmﬂaq;qmng(gnrﬁnrmanb@r@fetheopolﬁﬁer films laminated to the Can
end req 9

f or mabi | 'ﬂl{o?%a [Sﬂr{]ot ection. Z{@ % 51Was ascertained by subPQBUI rgs no
seal | ng WeMRARIRCES(AQ 'R P Dt keIt Hningluding the fOllOWlng- Cone
requires no lining conpound. 45 Attractive white
externa&)a earance,. 46, 50 Attractive white external

73mm diameter can ends were formed from the laminate and
curled. The ends were seamed onto welded seam can bodies
using a conventional end seaming machine. '

.K,) The coating was studied for fibrillation, scuffing or damage.
Coating coverage was assessed by immersion in acidifed copper
sulphate for two minutes and visual inspection for copper
deposits.

Formability

Formability was assessed by the cpating coverage after cans
had been formed. Coverage was assessed as described above
under Double Seaming.

Pr ion
o Protection was gauged by accelerated tests simulating packing

with agressive products_fbr 6 to 12 months, enamel rater
values and actual shelf life tests with specific products.



appear ance. 48, 49 Done requi res no |ining .conpound.
--.34 - CLAIMS: 1. A process for produci ng by sinultaneous | am nation a
pol ymer /et al / pol yner | am nate, which process conprises |amnati.ng to one
of the major surfaces of a netal sheet a conposite polyester film(A)
conpr|5|ng an inner layer (Al) of a subsgantially non-crystalline |inear

© polyester having a softening point below [err] and a nelting point ablove

. [err] but below [err] and an outer |ayer (A2) of a |linear polyester havapg

a mel tinryipdiddl dvveldrdting anddsanul t aneouabpthiemaedid Q. .15% )t he ot her
maj or surface of the metal sheet a polyolefip

conprising a bonding resin which is an acid 8P8§8 I"&%ﬁ%&ﬁ*’de{?’w@ﬁ’n’éﬁ

pol yol efi n-resi n contai ni ng carboxyl or anhywateé® groups, the metal sheet

havi ng been heated to a tenperature [err] SUE&%Q&%”%cEﬁ q@pq@yﬁpftenlng of
the polynmer filns and intimate contact with t met al -she

tenperature [err] being bel ow the tenperat ur §ogiuihcdlomide fler0%\r f ace of
t he pol yol efin-containing filmis danmaged dumanfcl agidatioqa2%nd re-heati ng
the resultant lamnate to a tenperature [errL %uff%C|eﬁt4t% cause each of
the polyner filns (Al) and (B) to ater |

Typical test conditions - retort at 121° for one
' - " hour
- store for 24 hours

o/
Components or cans were 1nspected after the test and the -
extent of corrosion compared with conventlonally coated
containers.
Enamel Rater Values - Sodium chloride solution
- 6.4 volts
- Monitor current
- 2 mA acceptable limit
: En alin
! -Polymer coated ends were seamed or swaged in the case of valve \
’ cups onto thelr counter part can body or component, using no \o/

11n1ng compounds. Cans were f111ed w1th product and
pressurlsed. Welght loss measurements were made to compare
propellant loss rates with conventional components having

i lining compound. A loss rate lower than conventional was

| - regarded as acceptable.




interact wi,th and becone bound to the respective surface of the netal
sheet. -2. * A process according to Caim1l1, wherein the tenperature [err]
is from120 to {err]. 3. A process according to Claim1l or 2, wherein
the lam nate is reheated by induction heating neans. 4. A process
aceording to Caim1l or 2, wherein the lamnate is reheated by infra-red
heati ng neans. 5. A process accordim@d o any one of the preceding

clai negnherein the tenperature [err] is from230 to [err]. - 35 - 6.

A process according to Caim5, wherein the lamnate is.h ed.to a

t enper at §P8€ Rf; 1S AAyARIIY S &’f‘ip%ﬁl?%e%nh@f%l %5%%%8€%096 for at

| east 1 geempdese2® addhgrpicssethasut belowA process according to C aim 6,
wherein the lamnate is heated to a tenperature of [err], and then held
above 240 C for 2 seconds before being quenched. 8. , A process according
to O ai mExamples wherein the laninate is quen2FRREEEBRH| y and unifornly.
9. A process according to Claim8, wherein the |amnate is quenched by

immersion fn g tank of water or by |L0e, GUEOEH 0P $45814%EEhning
- protection, and gOOd protection.
28, 29, 31 - Attractive white appearance.

32 - 34, 51 Good formability and protection.
~ 32, 33 Attractive white appearance.

35 - 38 | ' Good external double seaming
protection and protection.

35 _ : Can end requires no lining
compound. '

39, 40 _ Good formability and protection.

41 - 43 Cup requires no sealing compound.
Excellent protection.

44 Cone requires no lining compound.

45 Attractive white external
appearance.

46, 50 Attractive white external
appearance.

48, 49 Dome requires no lining compound.



10. A process according to any one of the preceding clainms, wherein the
pol yester of inner layer (A) is a copolyner of ethylene terephthalaxe and
et hyl ene i sophthal ate, or a copolyner fornmed fromterephthalic acid and two

al cohol s. 11. A process according to claim 10, wherein the polyester is a
copol ynmer formed fromterephthalic aci-d,34ethyl ene gl ycol and
cycl ohexane- di net hanol . 12. A process according to Caim 10, mhereln,Lhe

nole ratio of ethylene terephthalate to ethylene isophthalate is 80: 20~,13
A process—hééﬁédlng to any one of the preceding clains, wherein the outet
| ayer (A2) is a biaxially oriented polyester. 14. A process according to

.any one of the precedin wher ei the o] ter r

pol yet hyl &ne t ef'eB FPH&ﬁ%tghr prodycing by AT ; Ck%?ﬁ$%€l?8 Yaim
14I wPﬁr Iepalyinerpimle?:aﬂ.lbrpba.lymeremamnﬂaa:lea,t whmtblmeésst' oomnpriseds ‘ da
pol ye y s ai s
13 to fgﬁhhggﬁﬁa Q% %H% est er éagut e%iﬁ:ataagtic% %{lg%alg gg%rys | i ty
greater tﬁgnpgséza:elpolyeﬁtmro a(@doﬂﬂﬂi{}'lt%ulg @AM tnexnhbayen mb) of
crystal | igi éﬁbgtahbiaﬂqwmﬁsﬁﬂlqrné AitfedPPolyedt & Hiving a

softenlng p01nt below 150 °c and a melting point above

150 ¢ but below 240°c and an outer layer (A2) of a linear
polyester hav1ng a meltlng p01nt above 220° C, and
simultaneously lamlnatlng to the other major surface of the
metal sheet a”pelyolefin-contalnlng film (B) comprising a
bonding resin uhich“is an acid or acid-anhydride modified
polyolefln-re51n contalnlng carboxyl or anhydride groups, the
metal sheet hav1ng been heated to a temperature T1
sufficient to cause softenlng of the polymer films and
1nt1mate contact w1th the metal sheet, the temperature T1
being below the temperature at which the outer surface of the
polyolefin-containing film is damaged during lamination, and
re—heating,the.resultant 1aminate to a temperature T2
sufficient to cause each of the polymer films (Al) and (B) to
interact with and become bound to the respective surface of
the metal sheet. '

2. A process accordlng to Claim 1, wherein the temperature \;)

'1‘1 is from 120 to 240 C.

3. A process according to Claim 1 or 2, wherein the
laminate is reheated by induction heating means.

4. A procees according to Claim 1 or 2, wherein the
laminate is reheated by infra-red heating means.

5. A procese'acderdiug to any one of the preceding clainms,

wherein the temperature T, is from 230 to 270°C.

LT
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to 50% 18.+ A process.according to any one of the preceding clains,
‘Wherei i the pol yol efin- containing film(B) is a nonolayer of, or is a
conposite filmconprising an inner |ayer (Bl), of a bonding resin chosen
froma mal eic anhydri de nodified propyl ene, maleic anhydride nodified

pol yet hylene, nal ei ¢ anhydri de nodified ethyl ene-propyl ene copol ynmer, or
mal ei ¢ -anhydri de nodified ethyl ene-vi nyBacet ate copol yner. 19. A process
acc?rdﬁﬁg Bo Claim 18, wherein the nmal eic anhydri de content of the pol yner
is from 5to 0.5% 20. A pr.ocess accqrdin Cl.ai 9,. wherein the
mal ei ¢ anfydri 0 BEAFRRE BFcPﬁélﬁgl FRefFlpdmy Pog 5 g*fsc% ec
process ass&tda ngot & aampeaatntecm nnelrangazs\me:cemrm%e and then

POl Yol ef | f FETLALIL"0hOLTEGE) ak®18,U819! BUELAN pe¥ars phigyPOSi te fi1m

conpri si a bondi-ng resin chosen Trom an

et hyl ene-guenthedaci d copolyner or an et hyl ene-net hacrylic acid copol yner.
22. A process according to clain121 mherein the bondi ng resin contains
from5 to 15%b ght of acid. procgess.acgordi ng tao any

one of th&-prec dPﬁ@°8F§|ﬁ9°°ﬁﬁéF§|ﬁ°tﬁ@aﬂ6!fblghQ¥§iﬂ1 i APAGR (B i s
a conposi heatelM60aPtefbegaturender 25a)e, @RH) thierbdedidh@bass n and

an-outer ,40% for 2 seconds before being quenched.

8. A process according to Claims 6 or 7, wherein the
U laminate is quenched rapidly and uniformly.
9. A process according to Claim 8, wherein the laminate is

quenched by immersion in a tank of water or by line quenching
with water.

10. A process accordlng to any one of the preceding claims,
wherein the polyester of inner layer (Al) is a copolymer of
ethylene terephthalate and ethylene isophthalate, or a
copolymer formed from terephthalic acid and two alcohols.

11. A process'according to claim 10, wherein the polyester
) is a copolymer formed from terephthalic acid, ethylene glycol
U/ and cyclohexane-dimethanol.

12. A process according to Claim 10, wherein the mole ratio
of ethylene terephthalate to ethylene isophthalate is 80:20.

13. - A process according to any one of the preceding claims,
wherein the outer layer (A2) is a biaxially oriented '
polyester. '

14. A process according to any one of the preceding clainms,
wherein the outer layer (AZ) is polyethylene terephthalate.

L) O A R



| ayer (B2) of a polyolefin or pol yam de adhered to i-nner Iayer (B1) . 24.

A process according to C aim23, wherein the polyolefin-containing film
conprises a further polyolefin or polyam de |ayer (B4) adhered ta |ayer
(B2) by means of an internediate |ayer (B3) of bonding resin, the bonding
resin being as defined in any one of Cagins 1 and 18 to 23. 25. A process
according to any one of the preceding clalns wherein the netal sheet ‘s

~electrolytically chrom umcoated steel with a dual |ayer of chroniun1neg@
| and chropgm oxi geocdSs acéoeaaﬁgsstosu:h%tlwml hiheife it r@idibef or e. descri bed

A po ;ﬁé&%ﬁﬁ‘ﬁﬁﬁ%ﬁﬁrﬁ%ﬁgﬁé%éﬁe%’ it 25 e d Mnfwat feieia o

in any overephthalatecedi ng clai ns. A pol yner/netal / pol ymer |am nate
conprising a netal sheet having a polyner filmadhered to each of:its major
surfaces, the polymer filns havi ng been adhered to the netal sheet by

si mul t ank®us t ePﬁﬁFeﬁﬁn?ﬁ&PFéﬁngtﬁ@ AaYy Sae Bf Gladms df % ke mmj or

surface ﬂ&ei-éﬂnnehal polgebtlei BF duteFNAdyiedr NANCHAY o idFY<¥i1 CONDEY Si Ng
an inner ﬁ%;ﬂ &H? substantially non-crystalline |inear polyester
0

havi ng & E ?ﬁﬁl *bel ow 150C and a nel ting point above [err] but
bel ow [err] and an outer layer (A2) of a | i near pol yester having a nelting

point abpye [e4rbrodlds' HBcBRLYHE' £bl T ] wiknddi, Qi ey or surface
crystallinity of the polyester of outer layer (A2) is from 40

to 50%.

18. “A process accordlng to any one of the precedlng clains,
wherein the polyolefln-contalnlng fllm (B) 1s a monolayer of,
or is a comp051te film comprising an inner layer (Bl1), of a
bondlng resin chosen from a maleic anhydride modified '

ropylene, maleic anhydride modified polyethylene, maleic
anhydrlde modified ethylene—propylene copolymer, or malelc
anhydride modlfled ethylene-v1nylacetate copolymer.

19. A process according to Claim 18,_wherein the maleic
anhydride content of the polymer is from 0.05 to 0.5%.

20. A process according to Claim 19, wherein the maleic
anhydride content of the polymer is from 0.1 to 0.25%.

21. A process accordlng to any one of Clalms 1 to 17,
wherein the polyolefln-contalnlng film (B) is a monolayer of,
or is a- comp051te £film comprising an inner layer (Bl1) of, a
bonding resin chosen from an ethylene-acrylic acid’ copolymer
or an ethylene-methacrylic acid copolymer. ' '

22. A process according to claim 21, wherein the bonding
resin contains from 5 to 15% by weight of acid. =

_—
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sheet being a polyolefin-containing film(B) conprising a bonding resin
Whi ch.i's an acid or- aci d-anhydride nodified polyolefin resin containing
car boxyl or anhydri de groups. - 38- 29. A lam nate according to Caim
28 wherein the polyester of inner layer (Al) is a copolyner of ethylene
terepht ha) ate and ethyl ene isophthalate, or a copolyner formed from
terephthalic acid and two al cohols. 30.37 A | ami nate according to C aim 29,
whereih*fhe_pojyester is a copolynmer formed fromterephthalic acid,
et hyl ene g] ycol, and cycl ohexane: di ngt hanol . ~31.. | ami nat.e_according to
Q a m 29 Hithor & PRIRITH| SO T 310, F0T 85 2F AP nEF AP e nScEipiate
i sopht halwiterein gthe (polyolef intcontainingcfilthngB) oiang composiCeaifdim28
to 31, [ L0 ' | B Lept ' i . 33.
""ftf‘cfngic{ioéri(}ﬁ]% e nhéy eia{r%fz) Qf) %?2%{1%‘&%1 Q%QH aflaPahysater

A | am nate g to any_one al s ereln-the outer |ayer

(A2) is PA¥RX h(Boheet & pPtYRletin oy polyamidenadheredori ARneEs EpYPR 32
or 33, wheg®yin the polyester of outer layer (A2) has a crystallinity
greater than 30% 35. A lam nate according to claim 34, wherein the
crystallinity of the polyester of outer layer (A2) is from 40

24. A process according to Claim 23, wherein the

polyolefin-containing film comprises a further polyoclefin or
polyamide layer (B4) adhered to layer (B2) by means of an
intermediate layer (BB) of'bonding'resin, the bonding resin
being as defined in any one of Claims 1 and 18 to 23.

(Y
25. A proceSs according to any 6ne of the preceding claims,
wherein the metal sheet is electrolytically chromium coated
steel with a dual layer of chromium metal and chromium oxide.
26. A process substantially as hereinbefore described with
reference to any one of Examples 1 to 10, 15 to 23 and 25 to
51.
27. A poiymer/metal/polymer laminate whenever obtained by a
process as claimed in any one of the preceding claims.

\_/ 28. A pqumer/metal/polymer laminate comprising a metal

sheet having a polymer film adhered to each of its major
surfaces, the polymer films having been adhered to the metal
sheet by simultaneous thermal lamination, the polymer film
adhered to one major_sﬁrface of the metal sheet being a
composite polyester film (A) compfising an inner layer (Al) of
a substantially non-crystalline linear polyester having a
softening point below 150°C and a melting point above

150°C but below 240°C and an culer layer (A2) of a linear
polyester having a melting point above 220°c, and the
polymer film adhered to the othe¢yY major surface of the metal
sheet being a polyolefin~-containing film (B) comprising a
bonding resin which is an acid or acid-anhydride modified
polyolefin resin containing carboxyl or anhydride groups.

* [ L M s *




to 50% 36. A lam nate according to any one of Clainms 28 to 35, wherein

t he polyolefin-containing film(B) is a.nonolayer of, or is a conposiite
filmconprising an inner -1ayer (Bl), of a bondi ng resin chosen froma
mal ei ¢ anhydri de nodified propyl ene, nmal eic anhydri de nodified

et hyl ene- propyl ene copol yner, mal ei c anhydsgde nodi fi ed pol yet hyl ene, or
mal ei ¢ anhydride nodified ethyl ene-vinylacetate copol yner. 37. A |l anf pate
according to Caim 36, wherein the maleic anhydride content of the polyqyr
is fromO0.@®t0 B SEammte accarding etacebaimngsy, owbexein3 thewpolyester
mal ei ¢ anhygf igg, éaorzia%r Otnﬁeleoayasﬁcigméfoaroeéhy@eﬁé%&eir%tnu%te

| am nat e accor di t o "any one:of ( al ns wheérein
ponoIeflnﬁﬂﬂnﬁﬁhﬂ#ﬁP?l ?ﬁ?ﬁﬁh?%aE?nDﬂBI%yE?PB}YmGF formed, BreM te film
conpri si ng tErephtial iy cdcidlandf twe apedhoysiesin chosen froman "

et hyl ene-acrylic acid copol yner ~or -an et hyl ene-net hacrylic acid copol yner.
40. A lam nate according to Caim 39, wherein the bonding resin contains
fromb5 to % by Mclapinate sa¢cording to, claina2®, awbereing the polyestess

A ains 28 tg tf@&ﬂ@&y [ ( gm%gate
filmconpri ‘gsl ffg a nﬁn{(‘a% méggzgi ee%ﬁg?‘%a%gg. %bggld ?rll:hgategirecl ayer t
ere '

(B2) of a [ﬁﬂ"y(ﬁ%‘f]ﬁ*‘?ﬁa%T d to inner Iayer |

31. A lamlnate accordlng to Clalm 29, whereln the mole ratio
~of ethylene terephthalate to ethylene 1sophthalate is 80:20.

32. A laminate according to any one of Claims 28 to 31,
wvherein the outer Iayer (Az) is a blaxlally oriented
polyester.

33. A laminete according to any one of Claims 28 to 32,
wherein the outer layer (A2) is polyethylene terephthalate.

34. A laminate according to Claim 32 or 33, wherein the
polyester of outer layer (A2) has a crystalllnlty greater than
30%.

35. A laminate according to claim 34, wherein the
crystallinity of the polyester of outer layer (A2) is from 40 \J
to 50%. ' '

36. A 1am1nate accordlng to any one of Claims 28 to 35;
wherein the polyolefln-contalnlng fllm (B) is a monolayer of,
or is a composite film comprising an inner layer (Bl), of a

* ¢ L M S *



(B1). 42. » A lanminate according to Caim4l, wherein the
*pol yol efin-containikng filmconprises a . further polyolef in or polyam de
| ayer (B4) adhered to |ayer (B2) by nmeans of an internediate |ayer (B3) of
bondi ng resin, the bonding resin being as defined in any one of Cains 28
and 36 tg 40. 43. A | am nate according to any one of Clainms 28 to 42,
whereih the netal sheet is electrolyt+c3 |4y chrom umcoated steel with a
dual Id¥er of chrom um netal and chromi um oxi de. -40- 44. A |l am nate
substantially as hereinbefore described with reference to any one of
Exanpl es benddng) repin chosemfrom 1 malei anhydride aredifieda conponent

for a comapylend|e e PahiRnd dé aibdi 4 A6 oKy Penélpkopg1éReany one of
al s cgﬁ%lyﬁer, maleic anhydride modified polyethylene, or maleic

anhydride modified ethylene-vinylacetate copolymer.

37. A laminate according to Claim 36, wherein the maleic
anhydride content of the polymer is from 0.05 to 0.5%.

38. A laminate according to claim 37, wherein the maleic
anhydride content of the polymer is from 0.1 to 0.25%.

39. A laminate according to any one of Claims 28 to 35,
wherein the polyolefin-containing film (B) is a monolayer of,
or is a composite film comprising an inner layer (Bl) of, a
bonding resin chosen from an ethylene-acrylic acid copolymer
or an ethylene-methacrylic acid copolymer.

40. A laminate according to Claim 39, wherein the bonding
resin contains from 5 to 15% by weight of acid.

41. A laminate according to any one of Claims 28 to 40,
wherein the polyolefin-containing film (B) is a composite film
comprising an inner layer (Bl) of bonding resin and an outer

(_/ layer (B2) of a polyolefin or polyamide adhered to inner layer
(B1) .

42. A laminate according to Claim 41, wherein the
polyolefin~containing film comprises a further polyolefin or
polyamide layer (B4) adhered to layer (B2) by means of an
intermediate layer (B3) of bonding resin, the bonding resin
being as defined in any one of Claims 28 and 36 to 40.

43. A laminate according to any one of Claims 28 to 42,
wherein the metal sheet is electrolytically chromium coated
steel with a dual layer of chromium metal and chromium oxide.

_—
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44. A laminété:spbstantiaily_és hereinbefore described with
reference to any one of.EXamples_i_t§'10, 15 to 23 and 25 to
51. | N . |

45, A contéiner or a component for a container whenever
produced from a laminate as claimed in any one of CIaims:27 to
44. ' '

e -
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