2211139 LAM NATES OF POLYGLEFI'N- BASED FI LM AND METAL AND PROCESSES FOR
PRODUCI NG SUCH LAM NATES This invention relates to |lam nated nmaterials .
conprising a polyol efin-based fil mbondeq to a surface of a netal sheet:
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nunber of useful propertles but the previously avallable naterla

si gni fi cant AMTAT FOLEPINABKSED pt AND ggErEnds. I n
particul &/ coating f a0 t pylen tlvely soft
as conpared.with th d«?x%?ec‘;fﬁg uuuveuuti%ﬁ:g?ﬁ§ﬂf‘r§ e i@%&ég@an ends.

a result, polyolefin coatings tend to fibrillate during the conventlonal

doubl e seﬂmaglﬁt,eat%a ?@iat&sa t?@nlmf’ﬂatgéemﬁﬁé'ﬁtal'ss éqiéqxﬁi‘éca% 24 An

renders the_ coating |1 neffective for_protecting the netal
obj ect ofPQ¥Dé°b?§§BnPa|sﬁ\¢erft1|]6h k?%n‘i%i pFRVER JBUAERSRI A&t &d BRk L | Bheet.

conprising a polyol efin-based f|In1bonded to a netal sheet which wi Il not

b bj d i t fu
oroper 1 o bolERnnePReY e¥¥ka, Gt i Fof FetE, bsea TR RTINS n 4
| am nat ecowepeseal andmhranssmglmnw yaoft edseﬁhhspdopelrmllamdemm ctlbme nmj or

surface 8% dé"?fﬁqéggs'%‘%"a&latﬂl% Hﬂé’é’iﬁi nﬁQQSE? BB.F%%E)R: dl%.n?l@&’é{énéaé(gr

co-extru npri sing an | nner fesrn whi ch
an aci d- Mﬁﬁ$Fé§1p§PFoM§k¥¥Q%ﬁﬁﬂﬁ(ﬂﬂﬂeﬁﬁﬁngnéﬁrbo%w Rﬁrﬁﬁﬁﬂkﬁ¥de groups

gng }2}2 owﬁ&atiﬁggr oEB%bqupzaagaﬂieﬁé ednd pél?eﬁair?zaﬁed%r@otrﬁénﬁ?ﬁe?ylﬁfﬂo
0 we a non-r eac oW nt he

o 1T ee) s ouRaxla WAER she fESaORs | eEEvenEARBEIIR Sidea et Eheing
The-t er mdamnendact i ' a samck hagelyolefindcoaténgsattandt tso | fLhribkateot
react wi t&h% ?OER@ da%tv%r(rlﬁ.?lﬁ el 8"s 8308 ng' B BNE AP &d 8L N3 Ckan

polyan1de an
_ The result is unsightly and renders the coating

1neffect1ve for protecting the metal of the can end.

An object of the present invention is to provide a laminated
material comprising a polyolefin-based £ilm bonded to a metal
sheet which will not be subject to this disadvantage, while
retaining the known useful properties of such materials.

According to the present invention, in a laminated material
g, comprising a polyolefin-based f£ilm bonded to one major surface
of a metal sheet, the polyolefin-based film (B) is a
multi-layer co-extruded film comprising an inner layer (Bl) of
a bonding resin which is an acid-modified polyolefin resin
containing carboxyl or anhydride groups and an outer layer
(B2) of a polyolefin or a polyamide containing 0.15% to 0.5%
by weight of a finely divided non-reactive low-opacity
synthetic silica having an averade particle size in the range
of 0.5 to 5 microns. The term "non-reactive" is used herein
to indicate that the silica does not react with the other
materlals of the laminate, i.e. the polyolefin or polyamide

and the metal. .
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(err) -2- It has been surprisingly found that the,addi tion of such snal
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m €rons, produces a marked inprovenent pn_the performance of the material,
mhen:forned: into can ends and doubl e seaned to a can-body, aw thout

affecting the appearance of the coating or its adhesion to the metal. It
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Preferably the outer layer (BZ),-1f of a polyolefln, is"
polypropylene or an ethylene-propylene copolymer, or if of a.
polyamide, is nylon 6.

The bonding resin'laYer”(Bl)'is an acid-modified polyolefin "\3

r351n containing carboxyl or anhydr1de groups. - Typicai acids u”ﬁ

for use in preparing such acid-modified polymers are 7

ethylenically unsaturated carboxyllc acids such as acryllc

acid, methacrylic acid, maleic a01d, fumarlc -acid, crotonic
-acid, and itaconic acid. Typical anhydrldes used for the

same purpose are ethylenically unséturatedrcarboxylic

anhydrides such as'maleic-anhydride;' '

The acid groups can be present as Copolymérs.of ethylene, for
example ethylene/acrylic acid (Ea2) or ethylene/methacrylic
acid (EMAA). Typically the acid concentration is 5 to 15%.

The acid modification of the acid modified polymers can be
obtained, for example, by grafting maleic anhydride to a
_polyolefin such as polypropylene, polyethylene, ethylene-



anhydri des such, as maleic anhydride. -The acid groups can be present as
copol yners of ethylene for exanple ethylene/acrylic acid (EAA) or

et hyl ene/ methacrylic acid (EMAA). Typical4y8 the acid concentration is 5to
15% The acid nodification of the acid nodified polymers can be obt ai ned,
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acid functionality to anhydride functionality. The diluting unnodified
pol yol efin can be the sane yol efin whi ch has been used to roduce the
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et hyl ene proppl 8né%.ambst qpafenebly 0.2 - 0.05%, measured by analy51s '
of infra red absorption at 1790 cm 1, of resin pre-dried at
200°C to convert acid functionality to anhydride
functionality. The diluting unmodified polyoclefin can be
the same polyolefin which has been used to produce the acid
modified polyolefin, or it can be a different polyolefin.
Thus, for example, an acid modified low-density polyethylene
(LDPE) or linear low-~density polyethylene (LLDPE) can be

" diluted with polypropylene, or an acid modified polypropylene

can be diluted with a polypropylene or an ethylene propylene

randqm'copolymer1

The purpose of the inner layer (Bl) of bonding resin is to
tie the outer layer (B2) of polyolefin or polyamide to the
metal surface. Preferably when the outer polyolefin layer
(B2) is a polypropylene homopolymer or an ethylene-propylene
copolymer or nylon 6, the bonding resin base of inner tie
" layer (Bl) is a polypropylene or an ethylene propylene random
copolymer. 4

Preferably, for a bonding resin layer based on polypropylene,
the bonding resin melt flow index is 3 to 30 gm/10 minutes,
* measured at 230°C by the ASTM test No. D1238.



' The purpose of the inner layer (Bl) of bonding resin is to ti‘e the outer .
| ayer (B2) of polyolefin or polyanide to the netal sur f ace. Pref'erably when
the outer polyolefin layer (B2) is a polg/p+ropyl ene honopol yner or an

~ et hyl ene-propyl ene copol yner or nylon 6, the bonding resin base of inner

tie layer (err) is a polypropylene or an ethylene propylene random
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of a thi ekhgayide Mcdnfid® dOhFienensingdadetarg.cr layer (B2) is
preferably of a thickness of from 10 to 500 microns. In an alternative form

of the invention, the nultl-layer co- extruded film (B) further conprises
an int er Thei é,taarelram Kasling aepmnydleﬂu is prefietablyseonthsuoust @nd ayer

may be 0fcaPRUAiGlddy & £F6mf bl mr%b fin‘ir s CUHY | e aoﬁ@&?\l\?] ?%’}d' ng
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conprises an |nterned|ate layer (B3)-of .a nylon and a second bondi ng resin.
e (B B MR vl A sk echaver Lo and dhie A EL Layer (2
t her nopl estraded £ilm (B) further comprises :an lntermedlate layer
(B3) of a polyolefin. In'this case,.the outer.layer may be
of a polyolefin, or ‘the film-may_further cemprise a second -
bonding resin*iayerfbetween;the.intermediate_layer and the
outer layer which is ‘of nylon. In another alternative the
multi- layer co-extruded f£ilm further comprises an
intermediate layer (B3) of a nylon and a second bondlng resin
layer (B4) between the. intermediate layer (B3) and the outer
layer (B2) which is of a-polyolefin. ' :

Preferably the laminated material has another'thermoplastic
polymer £ilm (A) bonded to the other majdr surface of the ;}
metal sheet. This polymer £ilm (A) is typically based on oy
'polyolefln, polyester or polyamide- resins: ‘or composites of |
polyoleflns and polyam1des.

This othet;pblymer'film-(A) is:typidally e;comPOSite_
polyester film”compriSing a thinner inner'laYer (Al) of a
substantially non-crystalline (i.e. amorphous) lznear
polyester which has a softenlng point below 150 °c and a
melting point about 150 %¢c but below 240.C and a thicker
outer layer (A2) having a melting pointiqppve.zZOQC,.and
preferably having an intrinsic viscosityeof_from.o.s to 1.1,
preferably 0.6 to 0.8. The composite polyester'film (a) is
preferably one which has been prepared by co-extrusion prior
to application to the metal strip.



pol yner film (A) bondéd.to the other major surface of the netal sheet.

This polynmer film(A) is typically based on polyol efin, polyester or .

pol yani de resins or conposites of polyol efiss—and pol yam des. This other
pol ynet” film (A) is typically a conposite polyester filn1conprising a
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| ayer (Al). Typicall t he |aX|aIIy oriented polyester in outer |ayer (A2)
has a crystallinity greater than 30% preferably from40 to 50% The
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applylgg thefégsaﬁﬁﬁn§hcﬁys alfaé% Y grea{er Qﬁan 58 %, preferaﬁT )@rom 49
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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:-

(P - Pa) (Pc - Pa) *t

\'/

v Volume fraction crystallinity .-
P = density of sample
o ;
P

density of amorphous material
density of crystalline material

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

The biaxially oriented film which may be used as the outer
layer may be formed by stretching the amorphous extruded
polymer in the forward direction at temperatures above the
glass transition temperature of the polymer by a factor of
2.2 to 3.8 and similarly in the transverse direction by 2.2
to 4.2. Where the laminated coating is to be used in deep
drawing metal containers, the orientation is preferably
" limited to stretching by a factor approximately 2.5 in both
forward and transverse directions.



V. = (P - Pa) (Pc - Pa) (err) = Volunme fraction c¢rystallinity P =
.density of sanple (err)-= density of anorphous material (err) = density of
crystalline nmaterial -P can be neasured in a density colum using zinc

chl oride/water or n-heptane/carbon tetrachloride m xtures. The biaxially
oriented fil mwhich may be used as thé sut er | ayer may be fornmed by
stretching the-anorphous. extruded polyner in the forward direction at.
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(A and'(B)'NBy.be pi gnented in one or

Alternatively the thermoplastic polymer film (A) may be a
polyolefin or polyolefin;polyamide-composité-coextruded film
‘0of the types described for £ilm (B). -

Either or both f£ilms (A) and (B) may be pigmented in one or
more layers with an opaque or coloured pigment. Titanium
dioxide is a suitable white pigment. - SR

The metal substrate to which the polymer film or £ilms are
applied typically in the form of metal strip, is generally
steel or aluminium or alloys thereof, typically a steel or -
aluminium based product used in the packaging industry.

The gauge range is typically 0.05 mm to 0.4 mm for steel and
0.02 mm to 0.4 mm for aluminium. =~ = - | |

The steel may Eechated with 'tin, preferably passivated by
conventional chromithreatments,'or-altérhatiﬁeiyfmay be in
the form of nickelﬂdrfiinciplated-steé115biaékplate or
phosphated blackplate, which is preferably chromate rinsed
after phosphating. e L ) '

‘The preferred steel finish is-eléctrolyfiCélly”cﬁ%bmium"cbated
steel (ECCS) with a dual layer of chromium metal and chromium
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mof e | ayers with an. opaque eor coloured pignent. Titaniumdioxide is a
suitabl e white plgnent The netal substrate to which the polyner. filmor
filnms are applied typically in the formof netal strip, is generally steel
or alum niumor alloys thereof, typically aJﬁteeI or al um ni um based
product used in the packagi ng: |ndustry The gauge range is typically 0.05
mmto 0.4:mmfor steel and 0.02 mmto 0.4 nmmfor alum nium The steel may
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cont ai ni ng carboxyl
multi- 1ayer co—-extruded polyolefin-based film comprlslng

an inner layer of a bonding resin which is an
acid-modified polyolefin resin containing carboxyl
Br.anhydride groups and an outer layer of a polyolefin
or polyamide containing 0.15% to 0.5% by weight of a
finely divided non-reactive low-opacity synthetic silica
having an average particle size in the range of 0.5 to 5
microns, subjecting the laminated material to a
temperature sufficient to cause the polyolefin film to
bond with the metal strip,
and " _

&J : quenching the laminated material rapidly and uniformly
from above the melting point of the polyolefin to below
its softening point. .

Preferably another thermoplastic polymer £ilm (A) is laminated
simultaneously to the other major surface of the metal strip,
e.da. a biaxially oriented polyester film as referred to above
or a co-extruded polyolefin or compoéite polyolefin-polyamide
£film as descrlbed above, preferably with an inner bonding
resin layer (A ).

Preferably the lamination is effected by first simultaneously
laminating both of the films to the metal strip with the métal
strip at a temperature T, which is sufficient to cause
softening of the bonding resin layers of both films but is



or anhydride groups and an outer |ayer of a polyolefin or polyam de
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| ow-opacity synthetic silica having &h-average particle size in the range
of 0.5 to 5 m-crons, subjecting the |lam nated material to a tenperature
sufficient to cause the polyolefln filmto bond with, the nmetal _strip, and

quen&eley thhe | temPRTaEuASt 85 Ahi%Hpi g erBennSEsEAce PlohbeKblmhe
mel tigg f3imy - v&iui@ebéohﬁﬁbgfe'dn durird O.Wamiﬁaaebhenana R@emt . Prefer&hly

anot her _t her o stic anj nat.ed |nul anequsly to t he
ot heF STdEAt %Ré#ék% B?EthaH§t$aWié4% €° angegpgfpg éﬁl pol yest er

fi : mn@fahﬂﬁ rettle troe hbbug . polatcmﬁaMhmdpdlpolgﬂi?f-based fa{nnosazt e -
0 i nner
Eoné%lﬁg'n{lge]sr) ayg r%f;ir) th% %ﬁ'}%ﬁmﬁéb?hrr}ﬁg ﬁogﬁlésképye ?efgﬂ%y first

si muilE& &b it yZthrﬁ: nand nghgottnmpreztananfel 18 ipethetsrngerip with the

et ale {3uf 122 C Ad SERET GbyraaktiWi o&”e %e§é"{:ﬁfé'8ft the Paqﬁe&oftem ng of

the baonding resin |layers of ‘both fil ow t he tenperature
at wmhﬂmtqﬁaﬁikﬁﬁ surface of the fl|ﬁ10r filns woul d be damaged during
| ami nation> . and then reheating the resultant.. |amnate to . a tenperature

T2. i ch i b, h ' ' f f d I fil

12 Wt Rl AHOLE LS TEkL LR RO e 2 i POLBbeL A0 DEe Rl or 11 1
t he cemedatsurfdez rori surfiacks uﬁuﬁhérlnmiﬁﬁkéﬁtmat691dégwa¢mJannd o
terrpg_ %"irde cguch{1 Q%Xf@{' thl Y8 f’dérﬁ?erature,' as described in our \""‘

copending British Patent Appllcathn Pub11cat10n No. 2211140.

The invention also resides in articles formed from the
laminated material of the. invention, namelYJé can end, a
flanged can body and a can body hav1ng an end seamed thereto
by a double seam.

Specific embodiments of -the invention will now be described in
more. detail by way of example,and'With reference to the
accompanying drawings in which:-

Figure 1 is a Sectioned'side-elevation of a laminate .
comprising two layers of polymer on a metal strip,

Figure 2 is & sectioned side elevation of a:iaminate
comprising four layers of polymer on a metal strip,

Figure 3 is a sectioned side elevation.of a ‘laminate
comprising a pair of polymer layers on each'side-of a metal
strip, -

Figure 4 is a sectioned ' side elevation of a can end having an
aperture therein closed by a plastics plug,

Figure 5 is'a part sectioned sketch of_adsideuview:of-a~dtéwn:
and wall ironed beverage can, | |
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Thé. quenching is preferably effected by roodlng t he ‘pol yner coated surface
or surfaces of the -laninated material with cold | iquid, such as water-at
roomtenperature, as described in our copending British Patent Application
Publ i cation No. 2211140. The -invention algo resides in articles formed from
the lam nated material of the invention, fnanely a can end, a flanged can
body and .& can body having an. end seaned thereto by a double seam Specific

enbodi ma@%% %h EVS”EE%W&;@&%f'SﬁCB!Eb%ﬁe' '&a‘?iore‘izdje&@'h é"aX Of

exanpl e erence t % drawi ngs in which:- gure
is a secudﬂﬁkp%lﬁefEF§#a9P65@§1Q9IQﬁn 1ec§ﬁﬁmﬂ§9n§QAM¥3eﬁk#%g%fOf

pol ymer oRcie @4l oft FiBurll GURAE dollis AeRhERNAded €0 rehtaiid ige it fon,

| am nate conprising four layers of polymer on a netal-strip, Figure 3 is a
sectioned side elevation of a |am nate conprising a pair of polymer |ayers
on each sirdsgwie a7 nksak Sﬁ.kiepv:.la'wgtﬂoe FPigure. 6eshboiad a doudleyadean of a

can end m%gégkageggﬁgaa §° ghsl% %é§§§%€y a plastics plug, Figure 5 is-a

part sectio e =vi fawn. and wal |l ironed beverage
can, -9- Figure 6 is a fragnentary section of the can end of Figure 4
duri ng a f@y an deyllke t3AMdW 4 Oatb& Pkaagawaf e HAL
Figure 5 anéﬁég?ls/?%ucksgégd %r this operation, a lgure 7 is a |kgﬁélew

to Fi gur e SGaHpiRNfaabves Eospem Pt é‘-’]al s%%E‘HHnQOPPFYf&e&p@lnatﬁf{ﬁfﬁrrﬁbur e
8 is a sigadayptiand 8f prodided/ exdtedMuXarahnyi 8gda stacking feature

forﬁBd by roll form ng between an internal
Figure 9 is a side view of a can body having a welded side
seam and clusters of annular beads in the side wall formed by
rolling.

It will be understood by those in the art that a material used
for making cans, and other formed articles, must be able to
survive several forming processes such as blanking, drawing,
redrawing and perhaps wall ironing. Can flanges and the
peripheral'cover hooks of can ends also have to survive ..
folding to tight bends by seaming rolls. The laminates of
Figures 1 to 3 contain additions of inorganic filler to their

K; outer layer in accordance with the invention in order to
enable them to survive these processes. -

Examples

Examples l'to 10 describe laminates of polypropylene'coétings to
ECCS. The material formulations are set out in Table-1l and
lamination conditions in Table 2. The invention is illustrated
by Examples 2, 3, 4, 7 and 8. Examples 1, 5, 6, 9 and 10 are
for comparison. ' '

The laminates in Examples 1 to /o were examined visually.
Laminates in Examples 2:to 5 containing synthetic silica were
glossy and clear like the unpigmented material (Example 1).
By contrast the laminate of Example 9 containing high opacity



mandrel and a profiled external rail, and Figure 9:s a, side view of a can
body having a wel ded side seam and clusters of annul.ar beads in the side
wal T~ formed by rolling. It will be undergtood by those in the art that a
mat eri al used for making cans, and other forned articles, nust be able to
survive several formng processes such as bl anking, draw ng, redraw ng and
per haps pddghmentoakng.: s&)mi1Hmrmnmmtt&ﬁmmwa$Mrgteyehénehcoﬂsnm‘ aﬂén
ends al:s o] f y ng rolls. {Pe

| am nat e%%?glﬁ—#é‘u%:ggq&t\égsf r&lt aln ao% %ﬁ%né)&g?é?nﬁgg%?c filler to their
outer layer in accordance -wi-th the invention i'n order to enable themto

survive 'i'ﬁ‘@sﬁrﬂéﬁﬁEésﬁi %ﬂﬂﬁ% '@ﬁ%@ﬁiﬁdtﬁbé%gﬁ%i' BRahd® Maies of

pol ypr opyl ene coati The material_fornulatigns are™set out in

n .
Tabl e 1 ¥RREPEANASG! Pgnwé‘&r'ﬁ'-d’l (GOt ags irAFanple T%ew?ﬁviéﬁFPBFrlﬁ’s idenisiGak ed

by Exampt@®scémpdrativé Exdmpleoenples 1, 5 6, 9 and 10 are for
conparison. The lam nates in Exanples 1 were exan1ned visual ly. Lam nates

in Exanples 2 to 5 containing synthetic silica were gl ossy and clear |ike

t he unpiWment£drmedeingo EErandianptemeasntopsn béveragencas enddxasl e 9
cont ai ni gh,0 : »5%% e rgc n | S a
grey- bldﬂﬂb£*ogr g?ﬁ?ké Fl|n1t |cnﬁéssé%q%e?gégﬂéiéforaggﬁ %%gE%?%%W@
presencém%¢a%yHFﬂ§?F§1§Ph|@&ﬁ&(¥QNi°§ﬁu°§N°Qﬁﬁ#@ﬁ?thE foppéngatde @mﬂWhlte

coat | ngsaeEé@erabedwa%h\@ widdy s sdod o'-@@amﬂafawnéxarrpl e 6. Wen:
- formed into 65nn1d|aq$L %éy open bever : %¥ nds_as
technique. en ve curren rea 1ngs averaging less

than 0.1-m1111ampere).

Laminates of Examples 1 to 5 and 10 were formed into 73mm
diameter non-easy open food can ends, such as sketched in
dashed_lines.in.Figpre 8.  The ends were-#gamed on- to weldéd
can bodies such as shown in”Figures;awandﬁ9 using conventional
double seaming equipment as described with reference to Figure
6. The ends were examined after double seaming for coating

damage.

Example 1 - . Coating f1br111at10n and scufflng on the
‘seaming panel and rlm,i Some metal exposed ,uy
on the reverse wall of the seaming panel.

Examples 2 to 4 - Very little disturbance of the coating.”'
0cca51onal spots of exposed metal on the-
_rlm.__ ) '

- Example 5 - - : Coatlng f1hr111at1on and scufflng on the
' seamlng panel and rim. Some metal exposed
on the reverse wall of the seaming panel.

Example 10 - . Coating fibrillation and scuffing on the

seaming panel and rim. -Some:metal_exposed'
on the reverse wall of the seaming panel.



shomn in Figure 5,” the.|amnate of Exanp 8 gave excel |l ent netal
protection, with no | oss of coverage in ﬂ rm ng the end detectable by t he
wi dely ‘understood "enanel rating" technique. (The ends gave current

r eadi ngs r S II e €Se0 I to 5
and 10 me?ésfg%éﬁk#éi %@%ﬂ?ga ngbe E%gggea§?€§¥£g¥§ g cé%gégggegghc

sket ched -haveadtidstie rfé%fetnt FPguRpPEarange &uds w@%@amvgqvmt\m ded
can bodiggoakahgs mwufl gﬁrasusleneea&ﬂﬁj Ng BPveRt+e88l ndgub! e

seani ng equi prent as described with reference t,o Figure 6. The ends were
exani ned 9PREL S0 ANRELRAPHENEBESCBLE AY tydesdFabis | SuFh. low

Coati ng fcbhckertinaticusl sndf dongoanibeovesahe rspamired pedf ormanSee
nmetal exposed i on the reverse wall of the seanmi ng panel. Exanples 2-to 4
- Very little disturbance of the coating. COccasional spots of exposed netal
on the ri it Esampirpsising the igoagengcf isidilidaamalierniwil skadf sughod t he

seani ng psaﬁbf%iﬂ es S08€ WRka oﬁégﬂiéd sqript féﬁérﬁd/eréﬁpé‘@{:édot:ot he
seanm ng panel mple 10

ti.on aﬁg scuffing on the
seani ng péH?F%%ﬂF%|H@eg%%@mﬁE9aPPEEBG§8& oﬁ%ﬁﬁ? eﬁ%% F?°5f°Fh%
seam ng panelrganicheatxpbples show that the silica materials of the
invention have little effect on appearance but markedly inprove the
_oati-ng's behaviour in double seanm ng. By contrast high opacity coating
pi gnents are not desirable at such | oiLalbeehtrati ons and do not inprove
t heseaming perforpance. |t is surprising.the inorganic silica material had
such a

Material{ Film B Film A . Metal

1 Bond Resin (2u) Bond Resin (2p) O0.21mm ECCS
Polypropylene (18n) Polypropylene (18u) 450N/mm2

2 As 1B but with As 1A : As 1
| 0.15% synthetic
silica
3 As 1B but with 0.3% Bs 1A | As 1

synthetic silica

4 As 1B but with 0.5% As 1A As 1
synthetic silica

5 As 2B but with As 1A As 1
organic slip agent '

6 Bond Resin (3n) _ Bénd Resin (3p) As 1
' ‘Polypropylene con- Polypropylene (37p)
taining 20% titanium
dioxide (29y)

Bond Resin (3p)-
Nylon 6 containing 6
titanium dioxide (5p1




benefi ci al

ef fect when organic slip agent, expected to. Iubrlcate the
-seam ng operation, reversed the effect of the inorganic material . Table 1
Material FilmB (erryi12- Metal 1 Bond Resin (err)
Bond Resin (err) - 0. 21nn1ECCS Polypropylene (err) Polypropylene (err)
2 AS—IR—beH—wwi—-h AS O-—1-6%6-syRt-heti C
silijaaBerial | FASmlB but with O. 3@’ lemAA_,\ S Met@ll syp;hntlc
silifta ™= 3 As B 00T Wm0 5% S TA A — S ,QJ~-
syntfhetic silijca As 2B but {with . As A As |
orgdni® slip géﬁts@ ‘but witdy . FesiAS(EA) - Bond Resh® Llerr) - As
1 Pql ypropyl e esgg@hetﬂaﬂgﬁyfgy1enq (err) taining 20% ti t ani um di oxi de '
(err)) Bond Resin (err) W.G confai ning 6 tltanIWWldIOXIde (err) - 12-
Matdrial Fi| m{gin the nylon lager gy Met al 7 As 6B
but |wi t'h 0.5%] ‘As 6A - As 1 synthetic silica in the nylgn
| aydr eS| ( - T,.680K) . : o) ﬁan,
Polypr%pylene wﬁ Sih (HHQ ' PE% (&SggOhVnnﬂ 0'22 25855
Polyprcpylene with - : o ' 550N/mm”™ "
'0.5% synthetic e :
silica (37u) - -
S Bond Resin (3u) PET (15p) 0.24mm ECCS .
Polypropylene with | o B  550N/mm%
0.5% titanium :
dioxide (37n)
10 As 1B but 3% As 1A ' As 1.
titanium dioxide in| | " |
the Polypropylene
Note:
1. Bond Resin is a maleic anhydride'ﬁodified pélYpropylene _ .
containing 0.2 X 0.05% maleic anhydride. S "
2. PET is a co-extruded biaxially oriented f£ilm with an

inner layer of a copolymer of ethylene terephthalate and
ethylene isophthalate and an outer layer of PET.

The organic slip agent cbntained'amide groups and is a
material conventlonally used for 1ncreaszng the slip
behaviour of polypropylene £ilm. '

Synthetic silica particle size 2 tdﬁs_micrpn average.

Titanium dioxide particle size 0.2:fd 0.5 hictonwaverage.'



L

0.5% synthetic silica (err) -9 - Bond Resin (err) PET (15p)

0. 24mm ECCS Pol ypropyl ene with (err) O. 5@6t|tan|um
di oxide (err) 10 As |B but 3% - 13 - As 1A. - As 1
titani um di oxide in the Pol ypropyl ene Note: 1. Bond Resin is a maleic
anhydri de nodi fied pol ypropyl ene containing 0.2 + 0.05% nal ei ¢ anhydri de.
2. PET is a co-extruded biaxially oCebdee@ filmw th an inner |ayer of a
copol ynexsof et hyl ene terephthalate and et hyl ene isophthal ate and an outer
| ayer. of PET. 3.  The organic sI|p agent contai ned ‘am de_groups andis a
nmaterial gonventronalr gy used for rmcreasing the slirp behRavi our of
pol ypr opyp@iefidim 4| Syﬁghet|¢sﬂI1§a partIC|ecgh§§n§ AP pedt £ o8
aver age. p. Ti t ani n1d|OX|ge pait|Qj% S|ze 0. é g Qi cron average.
- 13 - Taple 2 Materi c (Coa 1n9 Bdoat i ng_Appear ande
(err) (Cbatin$ B) 1 _ 140 I 250 G ossy,
clear | 140. 50 3 as ear -
140 | 350 d ossy?%%l eqr 3250 §los§yg rear 250
G ossy, glear 4 14( 250 Glossy, clear 5
1401 1 250 G ossyggcleqr 250 Glossy, clear
¢, 3 140 250 Glossy, clear
SNyt
4 140 250 Glossy, clear
5 140 250 Glossy, clear
6 155 250 White
7 155 250 White
8 155 250 Glossy, clear
9 155 250 Grey-blue appearance
o/

The laminates were quenched according to our copending British

Patent Application Publication No. 2211140 to which reference is

made for details of process. In that process, the films A and B

are laminated simultaneously to the metal strip with the metal

strip at a temperature Tl' generally in the range from: 130°C

to 220° C, which is sufficient to cause softening of the

bonding resin layers of both f£ilms but is below the temperature

at which the outer surface of the films would be damaged during
- lamination. The resultant laminate is then re-heated to a

temperature Tz' generally in the range from 220 O¢c to the

degradation
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) 155 250 Wiite 7 " . .. ... 155

250 VWite 8 - 155 250 : A ossy, clear 9
155 250 - G ey- bI ue _pgg‘?r ance The | am nates were quenched
according to our copending British ent Application Publication No.

2211140 to which reference is made for details of process. In that process,

the ft'e%%r%ayﬁe ér %nba?lﬂi%fék S¢ $Mhd a%ﬂyéhy%% abB%eT@fr?éo nﬁg%{’%&"; A the

nmet al rrp era gener al 1 n e range

(err POI\KH-? (Shf i §h§uPP ¥mes; fidms, And sﬁ#?@fﬁ:h@nﬁf teheap& i the r&5ims| ayer s

01;] b](ct_blh Hdﬂdfﬁwgulg tgebﬁlbit\dlt rs%ﬁ:q:"rpl erpind E1at tﬁl Qbm&hxl%tcéﬁ ejiatselfiaxe of

t he .fi | n® e_da ring la Lon e.r t Jamnate is -
{ hen Fe THETEREE oFaBRIIYC AR, s ALY 100 aaPel BRE (i edAf 848 7
the edgrdumtiblms to below mhmrmtmﬁmlnmeppmnyﬁebyf ifl lemdinhg cthes above
t he f i, R fi films to
bondw\;ﬁ h thp&r)rﬂ%g ghr ?SP:@SVI natllf é%‘fjaf %"ﬁﬁterl zﬁcﬁr%t?q%é;%ghed

r api ey‘Eﬁch‘E}h!-“Porrﬂy from above the rreltlng point of the filns to bel ow
their softening point, by flooding the polyner coated surfaces with cold
liquid, e.g. water at roomtenperature.. - 15 . - (err) C L

M S * clainms 1. A | ami nat ed materl al conprising a polyolefin based
film - ' : ' '

N/
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bonded to one nmjor surface-of.a netal sheet, wherein the polyol efin-based
filmis a nultl-layer co-extruded film conprising an inner |ayer of a
bondi ng resin which is an acid-nodified polyolefin resin containing
carboxyl or anhydride groups and an outerd ayer of a pol ﬂﬂlum

pol yam de containing 0.15%to 0.5% by wellg t—yof a-finel yyl I “IIHIIIIHI“I
non-reacti.ve | ow opacity" synthetic silica having an average partlc e $ize
in the reggggipk 0.5 to 5 mcrons. 2. A lam nated material according to
cl.aim 1 wherera—t he bonding resin is chosen froma mal ei ¢ anhydride
nodi fi ed pol ypropyl ene, mal ei ¢ anhydri de nodified ethyl ene-propylene

copol ynmery, mal epc lapiivitse mdgetisll pohpetiiimne pvlyabmm ChasbdEiden

nodi fi ed et hyl ene vinyl acetate Iani at.ed .mat.eri accor ng to
T m 1 oondefoRel oA, SR Suntare; of 2" BARL FHER ¢ riiefSLS" EhRY
ethylene pobypylefiénehaEedefilm. is aAmhatiﬁaBm@nnmnyexﬂruﬁnﬂwfhh@"to claim

1 ' t' t i al
acoor o ne eBEELstHG U Ynddt Maysr benK BBnhiny resth (AEAFIEL SR €M1
co- ext rud@@ldrmﬂﬁﬁ-ﬁmeﬁerpﬁdmi#e%-‘e% aesint consaimiag we,rrbwla ol yol ef i n.
6. A |é&@ﬁ?&i‘f§e”§%ﬁ1‘p§ é’?&%z@'&ﬁté? Qb?b&“ 5%3W1&61|Efiqpt@f bayer is

of a polyolge m nat ed rial a claimb
wher ei n tﬂ% Iyamiger g QiﬂﬁN95%§‘ tee80§a ghaeﬁg d%%?eﬁﬁtmeen
Ithe i nt e(rjdlfdiaéﬂ fmnelrea(rgﬂ::lv@ mﬁedspheyey wﬁmttherticofsn.ll)ilw h&lngﬁan
amadt e i a Ldi ng to an | erein the
nu+t|-|a¢%q§%§5%xFP6§é§ |I%%§%M*%g$g§oﬁngée§ gﬁ'% r%eg}a OR%Wer of a
nyl on and a second bonding resin
2. A laminated material according to claim 1 wherein the

bonding resin is chosen from a maleic anhydride modified
- polypropylene, maleic anhydride modified ethylene-propylene
.copolymer, maleic anhydride modified polyethylene, or a maleic
anhydride modified ethylene vinyl acetate.

3. A laminated material according to claim 1 or 2 wherein
the outer layer is of a polypropylene or ethylene-propylene
copolymer.

\J} 4, A'laminated material according to claim 1 or 2, wherein
the outer layer is of nylon 6.

- 5. A laminated material according to any one of the
preceding claims wherein the multi-layer co-extruded film
further comprises an intermediate laYer of a polyolefin.

6. A laminated material according to claim 5 wherein the
outer layer is of a polyolefin.



&

| ayer between the internediate | ayer and the outer Iayer which is of a -
pol yol efin. 9. A | amnated material according precedi ng
cl ai ms havi ng anot her thernoplastic pel yéer fil rummmuumllmlumfh maj or
surface of the metal sheet. 10. A laminated matéridl hccbrdind to any one

of the preceding clains wherein the metal sheet is of electrolytically

chroni umkoat i baminatpdhmatesiinll aFe0 g ng teniaks it sl vhenetnr theum

oxide. 1lgj ﬂnpf@feﬁérfeams&@%@ R0 secod wxﬁix{@tfésﬂ fé?f@i’:'ﬁé@ﬂeém
polyolefln based f|In1 onded to on%tn?%gr surf ce of a petal sheet,

conpri si i Nt EPRdspte, H&Fl Qﬁﬁ?eﬂﬁﬂﬁﬁ éSn%FaPYiPPrp a

mul ti-layer co-extruded polyolefln based f|In1conpr|S|ng -an inner |ayer of-

e _
carboxyl i -y priBebPg Retard ol dsqeRni Kb Hav ¢ B COThTRR' 2eo

pol yam de .corh@mmgtbelmwte-aambpmmudﬂd %v.lfm r@mthlem denprises
non-reactgyy eiﬂi?é!‘flﬁo?&fh%ié $4GERebieC aS'nBr'l% hind r!ag ﬁaébdﬂrfrﬂ&ﬁdf’ﬂét kekgnsi ze

in the range o m ¢rons, sybjecting the nated materral to a
t enper at ra¥exipetvean £hecindermedisbe Jiayam, and khe Yeterwie¥ethe et al

strip, arfhinent®i 68 hhpolgbileEiad. mat eri al rapldly and uniformy from
above the nelting point of the polyolefin to belowits softening point.

- 17 - (err) 12. A process according to claim 1l wherein the
bondi ng- resi n A slahbsehelr materialeiaccondidg do roys forel of the -
preceding claims having another thermoplastic polymer film o/

5

bonded to the other major surface of the metal sheet.

16. A laminated material according to any one of the
preceding claims wherein the_metal.sheet-is of _ ,
.electrolytically chromium coated steel with a dual.layerqu
chromium metal and chromium oxide.

11. A process for producing a laminated haterial'comprisigg

a polyolefin-based f£ilm bonded to one major surface of a.

metal sheet, comprising the steps of ' ' .
laminating to one major surface of a metal strip'a
multi-layer co-extruded polyolefin~-based film comprising \~“
an inner layer of a bonding resin Wthh is an
acid-modified polyolefin resin contalnlng carboxyl or
anhydride grdups and an outer layer of a polyolefin or
polyamide qontaining.0.15% to 0.5% by weight of a finely
divided non-reactive low-opacity synthetic silica having
an average particle size in the range of 0.5 to 5
microns, suhjecting:the 1aminated material to a
temperature sufficiént to cause the'polyolefin film to
bond with the metal strip,
and _
quenching the laminated material rapidly and uniformly
from above the mélting point of the polyolefin to below
its softening point.



pof ypr opyl ene, nal eic anhydr1de nodi fi ed et hyl ene- propylene [of0)
mal ei ¢ anhydri de nodi fi ed polyethyl ene, or a maleic anhy !l“l ﬁﬁgiﬂi lw
et hyl ene vinyl acetate. 13. A process aceol@irg to claim

the outer layer is of a polypropylene or ethylene-propyl ene copol yner.

A process according to claim 11l or 12 wherein the outer |layer is of nylon
6. 15. A prdekss AcREParA§ eccording ter wlaimrsll wherginhheebandistther

t her mopl @8t i e POh VIBT chbkBhi %rlo?tfnan{i\{aqq’.l% BHHeE  Mod PEL 8@ Ot her maj or

surface of the netal strip proces ccording o clajm 15 wherein the
ot her polym§°¥Y?¥ﬁ?¥i§nEo %ﬁf"%ﬁg %éﬂ%ﬁ?ﬁleﬁﬁryéﬁﬂ¥§qqqn1

with an i nnetropehyiney, rmatlmbamhydlrﬁ.deﬁ\nwdxmsad asebyeitigléne! airmal6

of the 111 miethceRByar e PdAPe RORb R ook are o
which is sufficient to cause softening of the bonding resin |layers of both

films but is el O)S/u{r:%cé?gp%w&r@t e§h cﬁha:.txﬁ‘el %Prlf%{)]é‘c‘élﬂf t’h'ée Jdéé‘is

woul d be danaged am nation en re- eatlng the resul

| aninate to ¥Y@RphFaflira POLURTOPYLens Gk QWWQT?@%MPGOPWWGI' .
pol yol ef i n-based filmor filnms. 18. A process according to cIa|n117 wherein
the tenperature T is_in_the ran fro 13Q G t 2 t he', erat.ure
T2 is i h thedandd PRORESS0AECETOINS Gy Sk OH (Urphd aYRPESHR ERE 51 fifer
filmor fil meayer is18f- n¥don ﬁ.process according to any one of clainms 11

to 28/ wherein the quenching is effected by flooding the pol yner coated

surface or surfaces of the lam nated material with
15. A process according to any one of clalms 11 to 14

wherein another thermoplastic polymer £ilm is laminated

simultaneously to the other major surface of the metal strip.

16. A process according to claim 15 wherein the other
polymer film is a composite polyolefin or polyolefin-
polyamide film with an inner bonding resin layer.

17. A process according to claim 16 wherein the lamination

is effected by first simultaneously laminating both of the

films teo the metal strip with the metal strip at a

temperatute Tl which is sufficient to cause softening of

the bonding resin layers of both films but is below the

~ temperature at which the outer surface of the films would be
damaged during lamination, and then re-heating the resultant
laminate to a temperature Tz which is above the melting
point of the polyolefin-based £ilm or £ilms.

18. A process according to claim 17 wherein the temperature
'1'1 is in the range from 130°C to 220°C and the
temperature '1‘2 is in the range from 2209C to the

degradation temperature of the polymer £ilm or £ilms.



cold liquid. 20. A process according to claim 19 wherein the cold liquidis .
water at roomtenperature. 21. A lam nated mat Ilm

pol yol ef i n-based film bonded to a maj ar 1Rurf ac 1 ummmmaw
substantial |y as hereinbefore described with referéncé t8 eXanples 2, 3, 4,

7 an 8. 22. A process for producing a |am nated material conprising a

pol yol ef 1¥--bafedrecessabcbomddog da amy oonsusf ackadsalreid 1Feet,

subst ant :3S her ej e dgscrd Lth re ce to.examples 2,73, 4,
s vlgoei? (58 HRBRERLR. 30 ARLIL of cLEOSRERS! R BIRRR
one of cFaRFed surfacerozlsuzrfaces fafirkhel taminatedf metedifrlomith ‘

| am nat edomat Qriiaiid@s defined in any one of clainms 1 to 10 or 21. 25. A canm
body having an end secured thereto by a double seam both the can body-and
the can end being fornmed froma lam nated material as defined in any one of
clains 1200 1B @rdtiess according to claim 19 wherein the cold liquid |

is water at room temperature.

21. A laminated-materiai comprising a polyolefin-based film
bonded to a major surface of a metal sheet, substantially as

hereinbefore described with reference to examples 2, 3, 4, 7 ar~
8. o/

22. A process for producing a laminéted'material comprising a
polyolefin-based material bonded to a major surface of a metal
sheet, substantially as hereinbefore described with reference to
examples 2, 3, 4, 7 and 8. ' ' '

23. A can end formed from a laminated matériél as defined in
any one of claims 1 to 10 or 21.

24, A flanQed'can;body'formed from a laminated material as
defined in any one Of claims 1 to 10 or 21.

25. A can body having an end secured thereto by a double '
seam, both the can Eédy'éhd the can end being formed from a
laminated”maEErial as-défined_in'any one of claims 1 to 10 or

- _ o _




