WD 2009/ 117306PCT/ US2009/ 036945 CLOSURE EDCGE PROTECTI ON VI A POLYMER
COATED METAL CROSS REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
appl i cati owWocengopriority to U.S. Serial No. 12/052, FLX/§20@W36MF ch

20, 2008. Fl ELR1@sUkiE ERGEPRGH CTION VL@?@MER G65RED myrml ates

to closures. In particular, the technology relates to netal or
conposite closures. BACKGRClJND [ 0003] Conposite cl osures

{ypi cal |opbashusiene RS o MEPARRD CPBORECTIGNSK and o plastic

peri phera e i nsert forma seal with a nouth of a
cont ai ner and0@diiallhip aplslwh@dndclmmsmnaue’ thy).3 SezislNon 1Z{06B370 filed March 20,
cont ai ney [0004] All-netal closures are an alternative to
corrp05|te %I osures. All-netal closures, such as those on many baby
food jars, include an integral top portion and skirt The skirt may
have t hrHELD OF THE JRGCHNOMNGYugs to provi de nechani cal engagenent

wth a contai neck. finish. T and,bagtto

Sur faces of (O 2ho G B plares s tbSiio i Peficiial uR e fdhegtaces to meta
typi cal lgf camposit@alosfited t h a sol vent - based, water-based, or UV-curable
coating or other conposition that provides decoration, protection

from scrat chi hesi on for a gasket material, and/or inhibits
corr osi dﬁ“éﬁéiﬂ%gg use a blank for the insert disk or closure is

typically cutodosp ”‘Cﬁﬂ@oﬁ&aﬂ&dw‘é afly iRl Q48Ral ¥k plabt®: IRQIH BHEIN aflastic
the disk (that is, the "cut ed |s uncoat ed when cut.
peripheral band. The insert disk may form a scal with a mouth of a container and usually is held
in place by a vacuum within the container.

[0004] All-metal closures are an altemative to composite closures. All-metal closures,
such as those on many baby food jars, include an integral top portion and skirt. The skirt may
have threads or discontinuous lugs to provide mechanical engagement with a container neck
finish.

[0005] The top and bottom surfaces of the metal used for insert disks or metal closures
typically arc coated with a solvent-based, water-based, or UV-curable coating or other
composition that provides decoration, protection from scratching, adhesion for a gasket material,
and/or inhibits corrosion. But because a blank for the insert disk or closure is typically cut from
pre-coated sheets, the edge at the periphery of the disk (that is, the “cut edge”™) is uncoated when
cut.

[0006] Conventional processes either specifically coat the cut edge with a corrosion
preventing material or roll it into a curl so that any corrosion is hidden by the curl. In the case of
the cut-edge being rolled into a curl, while any corrosion is “hidden,” it is possible that water can
be trapped in the curl promoting corrosion of the cut edge which can subsequently “bleed out” of
the curl and be deposited onto the container, causing unsightly staining which is unacceptable to

the end user of the package.

SUMMARY
[0007] A closure component formed from a metal sheet and having a cut edge is
provided. The closure component may be formed to prevent certain corrosion of the cut edge

when in the presence of oxygen and water, steam, humid air or other corrosion inducing media.
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[ 0006] Conventional processes either specifically coat the cut edge
with a corrosion preventing material or roll it into a curl so that
any corroswontainpedden by the curl. In the case of th@CIHS2BHE26945

being rol | ed hgdgp @n€¥kdm IE‘BfiﬁoﬁRé/c&i@;{oh@n%']Qéh inSert D50 R compdsitt Slosure.
possi bl e that water can be trapped in the curl pronoting corrosion of

t he cut B@g@emlsemwdnvemDsefqum&p@mwllwd%@ﬁleasmnqq{ets@unfaceamlIb@

inaccept SHTE cf i QY Atdgim pFAHT P HATob Ak s Body by
cl osur e acrgghenénThd mmedlofnnmjn azlsorhetjalheckﬂ@exedut edud Hya\seagdénemd.ﬁucb dgethesut

provi ded., The ¢l os faormed to Rrev t aln
corrosi GAEHREY %mﬁﬁ¥ﬁ8§6%P&ﬁ fh%ﬁ%?éegﬁEéc ggﬁ gﬁiater
steam hum d g Oﬁngﬂléﬁéxaﬁgler cﬂ'%'cﬁﬁuﬂefw bkt féﬁtﬁlaﬂ metd@osure. The metal
2009/ 117306PCT/ US2009/ 03694 ng One exanple of a closure
conponerstosiig gy hawe apre-igrmed H%ym%r leyshpn af least encpfiis surfapgandyawy inclyde &
My have;-8ulf il of BRERBA! KB lan YR p Ao THARREPARKRH mb) Sudd'dodfGardly
and may |nc cul ar y and a rimp he rimportion
may be jfmirmeld ctrmlv‘rmdm Thetimpobmdymapbegoinpd totthpperipherphskint byra it bewh
may al sq.he. joined to S ond the c
caye o BEnb b BEtmhY e B lonEaE e Rlef B A REP NS ub Rt ol sty pe

of the (euﬂaeﬁtégemothe polyr[l&@@,@]‘to&ﬂﬁithﬁfro%ﬁdﬁﬁlhecmfed@ cl osure conponent
is an all ure. The netal have pre-fornmed
bl o | ayelftynf oiRs BSees Gt rey B8 Hraed Som i alsHeH AR & gre-formed

ci rcul anpoRady jayér 2BElRBebhat 1e§§ﬂohé of i Whrfdcds! MiRALY b SfculatbeanR efdyRenal
skirt ma extend dovvnvvardll%’/i romthe circul ar body. The rimportion

may be jfsimide shest s theirthpheriamashaver dpgular fraw's putisegrunpioiectsd iy the
portion,, the Lg& B el rgbélgaﬂ ng%a%tﬁ’éﬁttﬁeﬂg&?ﬁd%c@t ﬁﬁé’@&eﬁgé‘ﬁaﬂa'&anﬁéaaéd

the cut Pe be e to t pol ynmer ayer to resi
corrosi duto df.e Iiohenetrdnyee, dlgpeeby protectinz0d @it cdfedtrah ogturecamyipoo melnmfsvermgdlbe
formed froma nmetal sheet having a pre-fornmed pol yner |ayer adhered

onto at Eﬁﬁﬁi oW C‘ﬁﬁ’- gally, a circular blank may be
cut frond1 Dﬁ {{PéTsflE%:l?] th {{E ‘*@rﬁ may have a circular "raw' cut
edge unpr ot efitad] byIG.Hes potyindongiaawl cridsecctiznall viby afikclomye srierontager
formed such.th t he cut dde into the polynmer [|ayer,

t her eby 2FBP eﬁfuﬁtﬁatfnﬁﬁnfﬂ"?’ogﬂﬁgp‘%/ftﬁ‘?‘r?rgi@rnf @BT rosion inductive

medi a. BRI EF[JoEBCRIRYT R2ENs @krobecBRANANGSS an insert IRRLillhsthatify arl erhBodament of
partial | ongl tudi nal cross sectional view of a closure and contai ner

assenbl Y€ Y8Ry at i ng an enbodi nent of the present invention.
[0013] FIG. 2B is an cnlarged view of a cut edge of the insert disk shown in FIG. 2A.

[0014] FIG. 3 is a partial longitudinal cross sectional view of an all metal closure,
illustrating an embodiment of the invention.

[0015] FIG. 4A is a partial cross sectional view of a coated piece of metal.

[0016] FIG. 4B is a partial cross sectional view of the coated piece of metal shown in
FIG. 4A partially crimped.

[0017] FIG. 4C is a partial cross sectional view of the coated piece of metal shown in

FIG. 4A fully crimped.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
[0018] Preferred structures and methods for employing edge protection technology are
described herein. Embodiments of closures that employ this technology are also described. The

present invention is not limited to any particular closure configuration but rather encompasses

.



[0012] FIG 2A is a cross sectional view of an insert disk,
illustrating an enbodi mrent of the invention. [0013] FIG 2B is an

enl arged WOMWL1EIeut edge of the insert disk shown i FCE{US2009/A36945
[0014] KRG a%ylcﬁ)sﬁfe;aﬁsﬁdaﬁbn. | ARGkt i PeenGh RS0 8fdohPaaks donEirafiodAnd
all nmetal cloSure, illustrating an enbodi ment of the invention.
[0015] mrathods selpted t podymgrapated el edees.i onal view of a coated piece of
met al . = FS ' : | '

coat ed pi ece [%ﬁgﬁehgfﬂéjn%ﬁmﬁlphl’%l @W@g&ﬁ@gﬁﬁ %@Hﬁg@&cm{lg& PJmﬁoQﬁe
[0017] FeldSuredQ and a gopespbiitg amtser $écCloswall 0vidwicoin gt dislad @andi ece

o T R By 0 WL P B RSREDED GlFrcne

met hods vhed 2B NHlIRJoddef prasics 63 Willbd 8dbRRbe By pasensdasitiai Withl composite
herei n. Enbodi nents of closures that enploy this technol ogy are al so

descri b&tpsureigehpelegent i nvention is not linted to any particul ar

cl osure_conf isypat ie Bidk 18 ficifes SRGQHPBRRE26 alan annular channel 30 disposed

2009/ 117306PCT/ US20091036945 use in any cl osure application. Further,
t he presammicraptalis Wu@hemwébn@énﬂ%gamwar@hm , wilitchaery ieel at ed

to poly gﬁlgsta%%g‘ltlf&ioma%-fa%ﬂ%?ﬁ'formed by an inboard wall 34 and an outboard wall 38 with an

upper wall 42 formed therebetween. The channel upper wall 42 forms a substantially flat top

surface. A sealant 46, such as plastisol or other conventional material, may be disposed in the
channel 30. As shown, the channel inboard wall 34 has a sloped profile, in cross section, and
channel outboard wall 38 has a substantially vertical profile, although any configuration is
contemplated.

[0021] As shown, a rim portion 50 is formed at the lower end of channel outboard wall
38, and extends radially outwardly. The rim portion 50 may be a curl and includes a cut edge 62.
The cut edge 62 curves generally radially outwardly at the bottom portion of channel outboard
wall 38 and then curves radially inwardly such that the cut edge 62 is embedded in an outer
surface 64 of the channel outboard wall 38. That is, the cut edge 62 contacts the outer surface 64
of channel outboard wall 38, such that the cut edge 62 is protected from corroding when in the
presence of oxygen and water, steam, humid air or other corrosion inducing media.

[0022] As shown, band 22 includes an annular skirt 66 and a ring 70 extending radially
inwardly from an upper portion of the skirt 66. Threads 74 extend radially inwardly from an
interior portion of skirt 66. Depending on the position of band 22 relative to container 14 and
disk 18, the underside of ring 70 and channel third wall 42 are spaced apart to form a gap 80.
Above threads 74, a retaining feature, such as bead 84, extends substantially radially inwardly
from skirt 66. Alternatively, retaining bead 84 may be omitted and the closure may be
configured such that a top portion 88 of the closure threads 74 may perform the function of the
retaining bead 84. In this regard, the term “retaining feature” encompasses retaining bead 84,
closure thread top portion 88 and any other structure that performs the retaining function and/or
opening function.

[0023] The container 14, with which closure 10 may be coupled, includes a neck 92

having threads 96 and forming a rim 100. As in conventional closures and containers, rim 100
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[0019] As shown in FIG 1, a closure and container conbination

i ncludes a conposite closure 10 and a correspondi ng cont ai ner 14.

Cl osure 10WDR8%IdB86 an i nsert di sk 18 and ci r cunf er ent iPAIT/USEHG/ 03645
The | nseﬂ'rétnﬁie§Klt@-@flahﬁeltm@h@ﬁhéﬂéeﬂ&ft%% RfforfRH & enhafiet 438 between disk 18 and
circunferential band 22 is typically fornmed of plastic, as will be
under st godtabyr br sons fanmiliar with corrp05| te closure technol ogy.
[0020] "Inser t[ﬂ@f,' i@ I8 ?écfassc ﬂﬁre%érﬁ%l %@eﬁﬁgkaﬁsgﬂﬁ%ﬂ g'fgert disk
channel 30 dISpO ci'rcunterent ut t center portion .

The annull@nndkzsa eiraﬂzﬁr Jbodhil th ardayxnherd@udnptMg peripherdioskarivht 6 afiche iimg

f d b d I 34 th 8
wnl | a5 Fophe S, HBF RGReri L 1o BieaR o g shernHyl il 3 THERREr
subst antdiad 119, itlalink @R cﬁx‘éﬁ[ﬁiﬁ&ﬁiy A4 Stﬁ@b@[]ﬂleﬁtﬁskns uch) aas ripl st agf
ot her conventional materi al be d| oseg in the channel

shown, tREBPEAM Mt Risse M)awmgswoa garfage 496 prepringessids Suqfﬁfeég%&he
sect i on,i; ARG &NANREl 2RRABHHNRIJE 2 385t B8Rin éa%}épﬁ@dﬁﬂ(ﬁéd oh t‘ﬁ@f%' sﬁﬁﬂice

profile, although any configuration i's conteripla

shown, d26iand percondeoagog fayert BBrigposed ontlee yngharsrdesiifaast13gh Hﬁh@ﬂd be

out boar

may b dngBrpod by A EALEREFIC BSh Rl aBHIHAH oD 1T s cRRRA hBR B
gener al IcyrcﬁlaﬂmaﬂyIIWOUt wardly at the bottom portion of channel

out board wal | a en curve ially. inwardl ch t at ,the ¢
g 02 i o e MEReAS b g b e iy S bt el ad B pte
wal | 38.chddhal 146disgobial &Mbmﬁﬂ@ﬂaﬂﬁamﬂﬂ@@bﬁeﬁﬂwlﬁumr Tav irate chshnef 146,
channel oqutboard wall 38, such that the cut edge 62 is prot ect ed from

cor r odi rgusihiesubsiuiiply dasert-tope. Beldesmnapheaghyval I5kegadingin fiom her

or ot her elﬁglrﬁo‘?t?érpfh? MSRbAd Wadl '1§‘2 and a top pb®¥BR 454 é&eﬁfi‘ﬁé"@ﬂerep@fﬁ}genz Zrhe top
|ncludes an annul ar "skirt 66 and a rin 9 0 extending radiall

i nwar dl moﬁmdﬁémaurbp@ubsmn@lﬂ)oﬂuat@ﬂd pérelld k¢ the caBer pprrasalde. The eﬂap@ddvall

di al |
el % DDA SRR bR TR o i 652 nBRERY 19 01
under si debsodntinllyrgeriiérl prodilchannel third wall 42 are spaced apart to

4. ext onds SUBEY alFr PP B Gt Er g B by S A pitral

Al tern atskiviel 16,andl &icRidBs Bﬂrsbﬁ&do@‘ﬂsﬁf&)éedéﬁd 96ﬂtfbﬁ esls 2tk &b edg 1G9U I EhelTRM
be configured such that a he cl osure threads 74

may per POFPNtIAG cxtgristiiasn ﬂ’@ﬂmﬂﬁf@rqi élﬁlﬁl lﬁﬁ ﬁba ﬁ@’é@F“@i 644 As slhgvan, thedyptpend
the ternes kGhRLAINAES Qﬁéjé §f aﬁf&%@?ﬁ@@ dgtal £Hdrlﬁe ﬁf% ]?oraén lfd 193 ure

thread top portion 88 and any other Structure or s

retaini mgbsltamnclﬂy panalbehtly the p@p?élnrahgmft d h@@ndmtboard Wall !5502131]6 S¢¢0@ad portlon 158
cont ai ner cl c

55" havi Soer B LR Rl R4 £sdBrdBhg dBs AL, DS Band1 A tns
cl osur esnamtuded ot e aﬁd@romimam]:y@@ deiBes? O0RB/cid 48106 RECOHADHREI0R | O G &, the

protrudes mti Qcjhanne 30 sugh t hat se 3glnt 46 i s deforned to enhance
a seal 158t5088 RO hen tefBingicy aCIBR FOANIAG faygiy! [0024] FIG 2A depicts

a cross-sect [mq)f ABBhRNARIHIE. 2MSRS dut diEKI 60Ss SHESHded intB&fifst EHafik, gthi
includes a circul ar body 114, a downwardly dependi ng@ggrl pher al

116, and3% Thfmlq@é}et%wgﬂéﬂ cqnﬁ@tsfﬁhﬁﬁpﬁéﬁ%‘haa laﬁlsl?ﬁ's@y Ethel Previorslan
end of th Og@fn' %h@dg? of #iihdert i 1la_rfxlldrleﬁgerr%xﬁ%s@d(to]c%ﬁombﬁ'ﬁidﬂahgﬂlealgeFor

circul ar he peri pheral rimportion
conpri s edamlble,ammégmr tpi E@eof tiz2nétaliievg 132 pbihe snsert disk 110 Grage embedded into

under si urface ;130. 110 may al so be conprised of a
first cg‘%ﬁfﬂsﬁ*gcoﬁ%‘iﬁel?yofslﬁlg?’éﬂb‘iaé‘ac8@ f‘ﬁ@‘{“&p surface 126 and a second
coating | ayemoiS]B El(ngﬁpﬁtsQﬂﬂ ekhtﬁpluaumewldmsmr Agekowli3an all Ene&ﬂlelbklde b&0
under stQOT t hat r| phe i and t hat

porti on lﬁieﬁﬁfjﬂ Ry \agdo ﬁg‘lﬂ(;ﬁr@&&JﬁF h%"l‘;’f‘ Cl)g%d@}?e%lihmetal closurg @(92‘5‘]51‘15@3 the

circular body 184 and peripheral skirt 188 is comprised of a metal piece 192 having a top surface

irt

4.



100261 The rimportion 118 extends circunferentially about an end of
t he peripheral skirt 116 and includes a first portion 156, a second
portion 15€026¢p/1a7306t edge 160. The first portion 156 SQTEF GBI
the per '1@9%9511 fidordidelshBrad@l 200, Frink 8 nReMElodfid 186N BB UWMpribdd&rh ifhs boating
bend 164 fornms an 1 ncluded angle of approximately 180 gegrees, and

t he firdayepadd4 disposeden the tepuibistacnt Icednkiy speond icbatingtlayet ARS disprdsgrhar the
skirt 11%(1%9% gllfrtfa%oggﬁl wal | 152. The second portion 158 extends from
the first portion 156 at a second bend 168. As shown, the second bend

168 forms an [0029] udedhewngltie: a@fcubappodyxitdaddhides 9 @crdagioeies. 2 1Thed ein cdgef

t he second. por.ti 158, that_.is, the. cut ed 60, then ternj nates at
the coatiHiA e hs 33E potton 21 Gisgt Tt LSRRI DoR ABS e R L6 gl
160 is Qﬁ@&gé?amoﬁ_zqmlaylemﬁd £oRtthOErdufY 86dyLi3d. at Ih@igld 6 5.018 0@eregidge
160 contacts the first coating |layer 134 such that the previ ous%

may

exposed net all0l38§e The ail metal glogyre 18 wry dlsginckide s spdkaigel0. dbp gatkat 3

COrr osi : i i

ot it P oA dEptne tetind SRR oo 00 ARG e Mk Is0RlS ke,
coat i ng disppsad ch3HUe poyripherdi skirh hfeargifcitoular Yody 186inThe gasket 2500218 helpke@] irgthe
depicts an, etxapgle al | r}%t I clpsure. As shown an a | nmetal closure
180 i nclSIHERS Q1 & Porteirg ™ B@V cpgiyiner Hid dlosurs sngpde caph Qiet y 188, The al |
m;t al cl osur gooB8p, Ais@lciidvtat]githbgaetibETrE]j skiit/] SRrextbendy oGy adig fm%s?@geqdortion
skirt 188 is co i sed _of a a i.ece 192 having a top.surface_ WO
2009/ 11%6@@%@6%@8@%% Bndh RO R2 s AsotatR b im o 274 may
al | met @l aGhASHA & Bk 8 tR!I§HCRIRE i Sl Yortidn{220S trhé ARt dditon BWETrst204
di sposed on the top surface 196 and a second coating |ayer 208

di sposedxisads tadialinerergideata firsidead 28fand then radiplhp pojardly ashwsapnd hepd 232 at
circul ar i e t 252 t4

216, Thd "enrely EhelaBC g il o Ead i eR R o9Ge PAL b
angl e. [[Edge Edampies getcnalyaddjell pomaidnarRiitbemayvexedaty dutwandiyrsecletheictbt et
body 184 .at,an angle, of 5,.0- eqrees. . .. [Q030],. The al l t al
o osur o B Ay Gt urhie i bR REay s Lo, BRER e el o

di sposedoftactathe@tdondBoRinglifier TIRKS tireths vif cge 2200 prdtestedik@npbiosidnhe
gasket 250 may be di spgsed on (Lhe peripheral, skirt 188 gnd %1 rcul ar_
body _1821*fhefFHé RERERCC SSOREFT A1 R steap. ysie AiE OF BRSO igflucing media.
cont ai nef shufl A uhddestSeNhAIREAmMPBHioR! 203 i Bt GRGIR BaaRcIBidd®mbodiment. For
[0031] As shown, the peripheral skirt 188 extends downwardly fromthe
edge porekimplethecut gAge J4dahudasvegongirily peially ontvapdly andithan mapcwe tadily
224. As: , i i 4 : s formed at the
| ower eﬁ%@tsﬁé%{th%%g?ééo%&fﬁ%{ enﬁg 11?:8%% pfg'%'t{c%ogn dfll' first extends
radi al | y out {#0328] yTh¢ inaerf disls andodivdet@i28osarechr¢ twade badlitiérg acironlesandtay blatk.

a secon end 232 at, a,r tively constant r.adius of. curvatur.e.. The
oo BeRe S i TRy S sSOBRA AT pS R el W b by IR
gener al hyddraddbdhbyevenvhdtdoih sidid dbherhaet toiescoardiaad thyt il Wy side/ofshtchctal
that the cut edge 244 enbeds jnto a surface 248 of the peripheral

skirt 188 bpratic.sThaapatings: sucp getho Aust coming cysrsiie aad dhane Basregd
llayer 2Q8::54aky et shl1008 MovweAaPIGH Al 2d B! ABLEE REnTchABaE S8R BaA8Rs
in the presence of oxygen and water, steam humd air or other
cor r odi R§relsmiechiling feredpmple] Proferably, themgiatiblprk sdermadaf codied steatnwhaehtis on
224 is {Jn ot i odi nent. For exanple, the cut
edge 24%811}%%}13{?5%\%(1goeaﬁeatbg’ﬂ%&%ggggﬁe@ngut wardly and then may curve
radi al y i nwafid3s] sGotventiatal tdutingurhaycigeai? delymens aedivag be appdicti hea fiquid (i.e.

coating 204. 032] The insert dis nd all netal closure are
e b PERierinhemete) Which mtdhen besp bsetucs P Bited o pur iy e SR (oS

the met glirdvio]@ eakfRbn\ok El@ctﬁ)xﬂ%ﬂlﬁf,&éﬂuﬁir{g%h N bRy &rmel tit-aQltEe ekl
under st ood, however, that both sides do not have to be coated and

that onkYfasae Mitcgialsghatmppy beised arpRQlypicr PRRBEPONBtE R lisgYnyls phepolisor

any other material having a Type D 80-100 hardness as measured on a Durameter.
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[ 0033] Conventional coatings may contain polyners and may be applied
as aliquid (i.e. paint) onto the netal which may then be
subsequentWg 2peanedé or cured by radiation (normally ul tRCINUSBIR{036945
radiation or [@dﬁ?t ARG, thd Ristd] fbPBe é&e@dfbyla%rﬁﬁht@%fpagﬁ%pﬁhﬂ thid Had
on the nmetal 'surface. Materials that” may be uSed are polyéster,

epoxy, emcxistenst wdependany bf the metahyThat it e prst-¢xastiog pakygnen filve maprie edlicadd onto

havi ng T D 80-1 h S .a . ra

2000/ 11 SONBEH T80 e AR i hallE R RS TG Bappte e fim
may be anayeecatvyend-3Canicromk ehic. Meteyinte that mhyrbd tsatl ateamolymokinst ence

i ndependent of t tal. That is,. a.pre-exist] olymer film be
hher od TomenSisne Kb ph Buiot Tt atafé ST £ 5B o neeliehy
of thicknassasr. IFouRNRRRLSstobdBy THokdRKIMM iR thehietl Waehe TmSRatdbEfdMAGer film
thick. Materials that may be used are pol ypropyfene, pol yet hyl ene,
PET, or ®analwlsdpamed eri al having a Type A 50-100 hardness as

measured on a (NE in

tho art. tnat"Deb  Ths Szl bethall (b ATHELALIRCRY R Tuneh it

[ 0035] Thmaiesigosdd dukisg bitaeduent foaning of thhenetal inte thgdinishpd closurt.y Thagit adee
filmon it and repains expesed during. s e nt. . form.ng.of. t nmet.al

A e e TR G Al D R

of corr as¢d/@ graeddlpisSuigibctas covbdsivh, steam or humid air, if the netal

used (e.g. steel) is. subje t o, corrosion. J0036] FIGs., 4A:4C
depi ct how a fidioh F%Fsaﬁg-“éf)éfwbpwg ety gk 398&?{1{%3 ﬁa%&?aﬂéélﬂys Agnd
second GQatdnAQoktRtQhyc3968 MBY b®Rred MRGcdi®a HiGREEONES 101 MsRAGWH, i ?é{ﬂon
As shown, rimportion 310 has a cut edge 314 enbedded intq the tirst,
coat i ng 318yieta b 4dsa Hdsmbeddedrintonlep finskcogting layar 3@t thusprgysatngitycontact with
corrosi ons,l I redi : AN IACE.S.; t

net al b%gﬁééﬁ%gg C%g?rsr%@g%ne %}fée%%gegﬂ?%ﬁéeiif@g%%ﬁ%g tqe&nlhétrg%talbq]an 300
300 i n tchmpptecegesaf P& 43)démctsthd mdEil Glank G0& fnohs piokiess Of heihg forinag, FIG.

wher ei n cuf, - 314 i,s_enbhedded, i he coati,ng.,.l aver 304.

T e e Ao s Had ot Bl R S0k Pl R 8ol O e BRI 3
edge 314s,itlse qut ede@ Gl & dorfticdmhe Qodtingild@r $dvesuch that the cpredge BbEs plotentedofasin
and water, steam humd air or ot her corroding, i nduci ng nedia.  As
shown i FORPLON Ween inkhe eenerAtoxBsenang WatRt+ P hiwid A other coizqding

porti on j}RPing a2 SEHERE iPPIG. UeNthd 2 pdrfin §10 REthAARELARR a3RE perticRNds,
froma wall portion 328 at a first bend 332. As shown, the first bend

332 f or mad ascconpd bertier 32thg ke Bist pgrpp X hextendy reme wdbpaten 328w adlig bend
first p [ ' r . '
bor t1 on 34 S5, 1% AR 532 fofind BEBRls BRI APpde el SCRRARG sy
As showthe firsiepostimoid® iHpavalled 88the eritporivni3ds| libkestcomipoetiarf 324 extends from the
approxi nately. 9 egrees...ITh d,of, t he,secon or 1. 324,. that. is,
ehe cur TR geYien 420 ALY SEdiq HERS A28 ‘AP nana R ERRT BRI Y rgicih g e
% h O\r/]\/n . tohepprodifatep oy ddgfbfe@zﬁlhd @dir«]:iﬁ rmsé@dtpovM&BZ?,hﬁat\d@ lthe qmgf:dg'eczm 328.
uch an orientation may further he eep water fromcorroding the
met al . terminatys ghPiry oY B cE %S Asheug. f@‘é’%ﬁéa@m% b St wifane
cri nmped yel1GR oA 328U heBi Rt IRMa$ AlritRPhdlP RecpQrtkdr Tt é’cﬂfhdﬁig{ tAMmERE
cut edge to penetrate and enbed slightly into the polynmer film The
crinmped cl os{083] ninsope cassatitanabhe hongiicialito heap thesrinwed gloprentudiighting

heat i ng t i i : LE

ol osur o "EB0BetEe 8Bk bt ol P o so Rk AR AEMEY Il o polymer
havi ng dilgr &hé crimpell poluyasenayl leyheated i exdedionror athet emsentmnel leatifganethods.
cutting a circular blank fromthe netal sheet, the circul ar bl ank

havi ng a cut edge



unprotected by the polynmer |layer; formng the netal blank such that
the cut edge is enbedded into the polynmer layer. 2. The nethod of
claiml further conprising heating the cl osure conponent to enhance
encapsul ati on of the cut edge by the polynmer |layer. 3. The nethod of
claiml wherein the form ng step includes the steps of: bending the
cut edge; and crinping a rimof the circular blank to enable the cut
edge to contact the polyner layer. 4. The nmethod of claim 3 wherein
. the cri nping isClepmddacl udes foxm ng a bend such that the rimis
straight in cross section. 5. The nethod of claim3 wherein the rim

after tha.cri ApicRGdSFSRdIchzRR0rE Sdmyocherd rondiisupand stpobt i on of the

circul ar blank.. 6. t hod of claim,5 | | s

adj acent poPrtc‘VlSWg&fm% ghegtl [l 3Prebf$%eﬁp ‘é‘?’%%%ye‘g%“ﬁ?’%%‘?‘? L llé%t%ﬁlﬁse'ﬁ%gef hod

of claim1 whiees arctlnecblpdd femethe metglothedt, sheaninovlanblavishiesting axut &l280 ni crons

thick. S. The ”Eﬁﬂggmﬂkdﬁbﬁkg&&mmwgﬁﬁei” each one of a top surface and
t he

a bottom surface ) .
forming the metal blank such that the cut edge is embedded info the polymer layer.

2. The method of claim 1 further comprising heating the closure cotponent to enharce
encapsulation of the cut edge by the polymer layer.

3. The method of claith 1 wherein the forming step includes the steps of}
bending the cut edge; and
crimping a xim of the cirenlar blank to enable the eut sdge to contact the polymer layer.

4. The method of claim 3 whertein the ctitiping step includes forming a bend such that the

i ig straight in cross sectjon.

5, The method of claim 3 wherein the rim after the crimping step is parallel 1o an adjacent
portion of the circular blank.

6. The method of claim 5 wherein the rim and. the adjacent portion of the circular blank are
in contact.

7. The method of claim 1 wherein the polymer layer is approximately 7 to 50 microns thick.
8, The method of claim 1 whetein each one of a top surface and a bottom surface of'the

metal sheet includes a polymer layer of approximately 7 to 50 microns thick.

9. The methed of claim 1 wherein the closure component 13 an insert disk suitable for a

composite closuze.

10.  The method of claim { wherein the closute component is a metal closure,



nmetal sheet includes a. polyner |ayer of approximately 7 to 50

m crons thick. 9.The nmethod of claiml| wherein the closure conponent
Is an insert disk suitable for a conposite closure. 10-The nethod of
claiml wherein the closure conponent is a netal closure. 11. Au
insert disk for a conposite closure, the insert disk haying a
pre-formed polymer |layer and conprising a circular body and a rim
portion, the rimportion joined to the circular body by a first bend

and the rim potd inef diskiffieGoipose Gbdure g sty dick 18620 A greibinckd olyDict gk

the cut edge is.enbedded .nto the pol r layer ta resjst. cortosi,on
o the cufteagRIE ooy S AT PR Fe SpReRop 1 Tas P RO R bR
portion i frsppndhidhe tim partionjhjrad Bra cupaize by ascdndbes] soch hafltercubsigy is 13,
The inser i : | aj PMIELS e L j,on is in contact
with the %“&?%g‘zégﬁ@t’ﬁ%ﬂ@ﬁ}% theg%??ﬁé%ngro r%%?&é&m The insert di sk
of claim 1l wherein the first bend forns an included angl e of
appr oxi matel y Th8thseedsleaSlain il wheeis deaindpditnds jaollao anadjaehtpdeidn afigl e
of approxihggi;.&u%)g degrees. 15. A netal closure haying a

|

full-surface coa g and conpri sing;

13,  The insert disk of claim 12 wherein the rim portion is in contact with the adjacent portion
of the circular body.

14,  The nsert disk of claim 11 wherein the first bend forms an included angle of
approximately 180 degrees and the second bend forms an included angle of approximately 90

degrees.

15. A metal closure having a full-surface coating and cotoprising:
a cirocular body,
a peripheral skitt extending dowawardly from. the civcular body, and
a rim portion joined to the skirt by a first bend, the rim portion joined to 2 ¢cut edge by a
second bend such that the cut edge is embedded into the coating to resist corrosion of
the cut edge.

16.  The closure of claim 15 wherein the tim poriion is parallel, in cross section, to an

adjacent poriion of the skirt.

17.  The closure of claim 16 wherein the rim portion is in contact with the adjacent portion of
the skitt.

18.  The closure of clait 15 wherein the first bend forms an included angle of approximately
180 degrees and the second bend forms an included angle of approximately 90 degrees.



a circular body, a peripheral skirt extending downwardly fromthe
circular body, and a rimportion joined to the skirt by a first bend,
the rimportion joined to a cut edge by a second bend such that the
out edge is enbedded into the coating to resist corrosion of the cut
edge. 16. The closure of claim 15 wherein the rimportion is
parallel, in cross section, to an adjacent portion of the skirt. 17.
The cl osure of claim 16 wherein the rimportion is in contact with
the adj acent portion of theTiskilastre of dgm Thivehersingberoativgis edbggepfopasfist
wherein the first b an included angle of approximtely 180
degr ees a?fgmtc’ﬁ%uréa‘é%%%%n " forms an included angle of approximtely
90 degrees. 19. The closure of claim 15 wherein the coating is
adhered tgg.a first exteri or Thidsame! diint Hevielaisie eoatingi aditred 144 Hseide
of claim .1? wher ie”oftﬂ—fé%lggnﬁéti ng is adhered to a second interior

surface of"FRESEPEUre.



