METHODS FOR ELECTROCOATI NG FULL PANEL EASY OPEN ENDS
FI ELD OF THE | NVENTI ON [ 0001] The present invention
WO etoanesse o nmet hods for el ectrocoating full paPel/UsR8§038697
open ends, wherein a surface of the end is
substantially uncqated prior to el ectrodepositipn.
BACKGROUND | NFORVATI ON [ 0002] The application of
VETHOD S ROR BLECTROGOATINGFBDL PANELIEXSY (OPENtENDS
to retard or inhi-bit corrosion is well established.
This is particularly true in the area of netal food
cans. Coatings are applied to the interior of such
containers to prey tB &0 -If 1 contacting the
metal of the.cont the nmetal and
[ooothe f oomherpreeemnmtmrrelacaéitd Metdsofdr efbcbebating full panel
~metal container, which can then contam nate the f.ood.

easy,ppe PEfaguheleiba SHrfiese &f the ged issubsiantiallyimncgated prior to
' produced by an operation in which the lids
.elec{r)ﬂﬂeétﬁ'é r'%%d froma netal sheet that has already been
pai nted and/or varnished. As a result of the stanping
procedure, crackj N oatl ng(s) can
occur. El ectrodeposits o "repair"
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[0003] - Metal lids for food cans are typically produced by an operation in

which the lids are stamped from a- metal sheet that has already been palnted and/or
varnlshed As a result of the stamping procedure, cracklng or breakage of the
coating(s) can occeur. Electrodeposmon is often used to "repair” these cracks or
'.breaks; an ,electrode'poeitable coating is deposited on"th'ose relatively small areas in

which bare metal is exposed.

L . 'SUMMARY'OF THEINVENTION -
[0004] - The present mventlon is directed to methods for electrocoating a -

substantlally uncoated surface of a full panel easy open end comprising
electrodep03|t|ng on the end an electrodepositable coating. Full panel easy open
ends prepared accord(ng to this methqd are also within the scope of the ynventlon. ,

' DETAILED DESCRIPTION OF THE INVENTION

[0005] The present invention is directed to methods for electrocoating full

"panel easy open ends, comprising electrodeposiﬁng an_electrq_depositable coating -



[ 0005] The present invention is directed to nethods
for electrocoating full panel easy open ends,

W@ 09poising el ect rodeposi ting an el ect r odeposi PEDUS2006/038697
coatingon the ends. A surfaze of the end is
substantially uncoated according to the present
nmet hods. [0006] A full panel easy open end will be
understood by one skilled in. the art as an end or |id
in which substantially all (i.e. 90 percent or
greater) of the lid is renoved upon opening of the
can; opening is effected by neans of a pull tab, as

on therpsed A sufacoof/tetdrahislsubatantiply encostedameerding to the- -
. substantially around the perineter of the lid all ows -
pregest eiB9d%peni ng or renoving of the lid fromthe can,
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[0007]  According to the methods of the present invention, a full panel' easy
'open end is.coated by means of electrodeposrtion A substantially uncoated |
“surface of the end is coated accordlng to the present methods "Substantiaily
“uncoated” and Iike terms mean 50 percent or greater of a surface is uncoated It
“will be appreCIated therefore, that the present mvention is distinct from electrocoat
"'repair" known in the art, in which much less than 50 percent of the end'’s surface is
uncoated prior to eIectrodeposrtion Such lids are already substantiaily coated with.
'one or more other layers. Moreover, in conVentionaI lid repair methodologies
dlscussed above, onIy a very small-percent of the lid is electrocoated. The present.
‘ methods are therefore distinct from the art. For eXampIe "an end having a
precoated exterior, such as'some sort of prmt with a clear overcoat, can be treated
according to the present methods in which any uncoated portion of the exterior, h
and/or the substantlally uncoated interior of the lid will be electrocoated It will be

understood that an eiectrodeposrrable coating will not deposit on any portlon ‘of the



uncoated prior to electrodeposition. Such lids are
al ready substantially coated with one or nore other
w0 200210$4350\br eover, in conventional |id repair PCT/US2006/038697
met hodol ogi es, di scussed abdve, only a very snal
percent of the lid is electrocoated. The present
nmet hods are therefore distinct fromthe art. For
exanpl e, an end having a precoated exterior, such as
sonme sort of print, with a clear overcoat, can be
treated according to the present nethods, in which any
uncoated portion of the exterior, and/or the
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cat hbdi c or anodi c el ecfrodepositi-n can be used, with

typigallydisedsip SopRNCHioR ithoRg cans heweyey, itanaybe desireqto use
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cans contalners or any type of metal receptacle for holdmg any type of food or
beverage. For example the coatmg can be any conventlonal epoxy-amine coating
used in the mdustry that can be electrodeposnted onto a conduct|ve substrate.
[0010] . Examples of polymers useful |n formmg the’ resrn include hydroxyl or
carboxyllc acnd -containing acryllc copolymers hydroxyl or carboxyllc acid-
contalnlng polyester polymers, |socyanate or hydroxyl contalnlng polyurethane o
polymers and. amlne or |socyanate contammg polyureas. These polymers are -
further descnbed inU. S. Patent No: 5,939,491, column 7, line 7 to column 8, line 2;
this patent as well as the patents referenced therein, are incorporated by reference
hereln Partlcularly suitable fllm-formmg resins are acryllc resins and epoxy—acryllc
resrns such as those that are commercually avallable from PPG Industries, Inc., or-
othenmse reported i |n the art. Cunng agents for these resins are also described in-



Commerci al Substances ("EINECS'). The term "food can"
is used herein to refer to cans, containers, or any
wao ypeoof3saet al receptacle for hol ding any typePCf/U$19061038697

or beverage. For exanple, the coating can be any
conventi onal epxy-am ne coating used in the industry
that can be el ectrodeposited onto a conductive
substrate. [0010] Exanples of polyners useful in
form ng the resin include hydroxyl or carboxylic
aci d-contai ning acrylic copol yners, hydroxyl or
car boxyl i c aci dcontai ni ng pol yester polyners,
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polyhlfwsl] In certain enbodinents of the invention, the

el ectrode tabl t
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hydrtéﬁyyr‘obyb(ht“e'ﬂt)@btﬁﬁeaamypésté@ &t (Bsbthildrglie- carnalso engsed, such
as methyl(meth)acrylate ethyl(meth)acrylate butyl(meth)acrylate and the like, as.
can 2- ethylhexyl(meth)acrylate acrylamrde reacted with formaldehyde and butanol
("nBMA") vinyl aromatic compounds such as styrene and vinyl toluene, nltrrles '
such as (meth)acrylonitrile, and vinyl esters such as-vinyl acetate. Any other acrylio
‘monornér”s known to those skilled in the art could also be used. The term ‘ |
"(meth)acrylate" and like terms are used conventionally and herein to refer to both
methacrylate and acrylate. In certain. embodlments combinations of acryllcs can’
be used _ , o
[0013] In certain embodiments of the present invention, the ‘coatin'g"may
compnse both an acrylic m0|ety and a polyester moiety. The two moieties can be
combined, for example, by blending or by graftlng Suitable blends and grafts: are
descrlbed in U.S. Publrcatlon No. 2004/00441 17A1, WhICh is hereby mcorporated

by reference.



[0012] In certain enbodi nents of the present

i nvention, the coating is epoxyfree and conpri ses
W@ewyli4ssy esi n, such as an acrylic crossli nkedP@i/Ub2086/038697

phenolic. Acrylic polynmers gan be (neth)acrylic acid

and/ or hydroxy al kyl esters of (neth)acrylic acid,

such as hydroxyet hyl net hacryl ate or

hydr oxypropyl (nmet h)acryl ate; al kyl esters of

(meth)acrylic can al so be used, such as

met hyl (neth) acryl ate, ethyl (neth)acryl ate

butyl (neth)acrylate, and the |like, as can
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"~ i-nclusion-of "a
or not, will typrcally compnse a curlng agent In certain embodiments of the V
lnventlon the curmg agent is a phenolic or mlxture of phenolics. Suitable phenohcs
are commermally available. from Cytec in thelr PHENODUR line. In certain ‘
.embodlments the crosslinker comprlses 30 welght percent or greater, such as 50
welght percent or greater, such as 60 weight percent.or greater of the total solid”
weight of the coatlng ‘ ) 5 ' " |
[0017] - The coatings used accordrng to the present methods can also |
comprise a plgment Any suitable plgment can be used lncludlng T|02, Zn0O, and
MgO:. Pigments can be added for color and also for hiding and stain resistance in
coatlngs for food cans that may contaln high sulfide foods such-as meats.
[0018] The composmon used accordmg to the present methods may further
epmprise one or more additives standard in the art, such as coalescence solvents, |

_plasttcizers, dtsperstng‘ agents, wetting agents, light stabilizers, surfactants and



amount of solvent, such as al cohol, CELLOSOLVE, and

the like, is clearly within the aqueous conpositions
w@boocos4389 n enbodi nents of the present inventiPCT/UFD0d038697

5] It may be necessary or deéesirable to inprove the

water solubility of a resin to prepare aqueous coating

conpositions. For exanple, the acrylic resin and/or

pol yester/acrylic copolynmers described in U S.

Publ i cati on No. 2004/00441 17A1, which is hereby

referred to herein, are suitable for use in the

present invention and can have inproved water
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ance’l n coa ngs cans that-
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sheet fabrlcated and welded. - -
[0022] " The present mventlon is further dlrected to methods for prepanng a-
fuII panel easy open end comprising stamplng an end from a metal sheet and
electrodeposdmg on the end an electrodepos:table coatlng At least one surface of
the end is ‘substantially uncoated prlorto the electrodeposrtlon step In certam
embodlments the metal may be lubricated prior to stampmg, such as by using a-
commercially available lubricant. Swtable lubrlcants are available from PPG

-.Industnes Inc. Typically, the lubricant is cleaned from the metal followmg
stampmg Agaln any conventional cleaner can be used to remove the Iubrlcant
such as acidic or alkaline cleaners commercrally avallable from PPG Industrles Inc.
It will be appreciated by those skilled in the art that the Iubrlcant does not constltute.
a "coatlng" and that a full panel easy open end havmg a lubricant and/or cleaner
applled thereto and nothmg else would stlll be regarded as belng "uncoated" In--

'certaln embodlments,x some portion of one or both thhe surfaces of t_he,e‘nd can .



[0019] . Any suitable electrocoating nethod can be
used according to the present invention, such any of

W0 bw3e44889 | known in the art. Simlarly, cure BPET/URI06/038697
el ectrodeposited coating cah be. conducted using cure
paraneters known in the art and based upon a
particul ar coating used. Wen using certain phenolics,
for exanple, a cure of 3 mnutes at 4000F may be
suitable. The dry filmthickness of. the cured coating
can range, for exanple, from7 to 12 ngs/in2. [0020]
It will be appreciated that the full pane! easy open
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[0024)cC. Accordrng to certain embodlments of the present invention, the need
to do a repair on an end is minimized, if not elrmrnated because the partis
stamped prlorto coatrng Thus, the present lnventlon represents a significant
savings in both time and materrals as compared with conventlonal methods, in
which one, two or even three coats are applied toa metal sheet, the end is -
stamp"éd,fand repair of the coating is requrred' . -

[00251 The present invention is further drrected to a full panel easy open end

prepared accordmg to any of the methods dlsclosed herern

,[0026] ‘ As used herein, unless otherwise expressly specrfred all numbers
such as those expressrng values ranges, amounts or percentages may be read as-
if prefaced by the word about even if the.term does not expressly appear Any
numerical range recited hereln is intended to rnclude all 'sub- ranges subsumed

therein. ‘Plural encompasses singular and vice versa. For example, while certain



It will be appreciated by those skilled in the. art

that the lubricant does not constitute a "coating",
waea7ohaso a full panel easy open end havi ng a PCbUSA61038697

and/ or cl eaner applied thergto and nothing el se would

still be regarded as being "uncoated". In certain

enbodi nents, sone portion of one or both of the

surfaces of the end canhave sone coating applied

thereto prior to electrodeposition. For exanple, a

print .or other design may be applied to one or both

sides of the end prior to electrbcoating. The print
emizRiimbatsoaug hade Weeh desclibad ipterheadfi"ar” aogtic réhtrn J@rgsor more

one surface of the end, ver,.is substantia ly
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refe?ltc?gterggﬁﬁrgé’%' Bm&%"%‘ggg?thl gm%gggf@ S:gbb&?ne?éethe prefrx‘

polytmﬁereltogwb@rauwreerrbodl ment s of the pr esent invention,
to apply a second el ectrocoat follow ng cure of the
first electrocoat. A second electrocoat wouid be
~desi-red to minimnmze the pPegmiFdiHd ty of any blister
poi nts or touch points thal may have been created
- [002R]r i ng dhedolldwingexaimpdes amintertgst todllusirate deeinyentien, and.

shoff il BedaiuBed S U e O BT AEBRL B Tt

test results. For exanple, the nethods of the- present
invention can consistently result in ends giving
enamel rater readi ngs of E l@ han 25 milli anps, such
l'ess S
[OOfBﬁl Fod Thié%ﬁpl@rl'ﬂséé%g%’%tﬂ pr%}ﬁ‘r%rgbctlgzrtéfcataﬁﬁgegter graft-acrylic
copelgmmrdl ng to the present |nvent| on, it is-'a feature of
t he present invention that addi.tional coat” needs to
* be ‘used over top. of the eIP locoat according to the
P SafiHoslEE8Gi5estEPGR4 oBFHA BLrA fdhoRRY Lai 0
I ment's t he present I nvention, the need-to do a
'repal r on an end i s mni m Table 1i f not el i m nat ed,

HE=w= Thiuc
137, LI >

oL IO

K t In ar H ad H
VALV O LU Pw ) oy iy i § v 1 I O Ol. GII’JCU 'JI I UI l. U \,ua T 1
the pre %entr on represents a signi: P
in both time and mat ert aChape #PMpared wth ‘ 4
conventi onal nethods, in which one, two or even three :
13 B@fdteﬁle&ﬁltéCQippl ied to a ~metal sheet, the.end i &7
Ethylene Glycol L - . } 344
A T Charge #2 “ .
(1-,4-Cylcohexane’d.iCarboXylic A'eid . - 2'59.6. ~
| Isophthalic Acid -~ -~ | - 107.2
Maleic Anhydride ~ =~ : 18
Dibutyitin Oxide "~ . .= ‘ . - 1.19
;MethyI.HyerqUinone‘ R o . 10.054
SR _ Charge #3 -
Xylene . . , . - 272
i o ' Charge #4 t
Xylene - - . - . u S 188.7



stanped. and repair of the coating is required. [0025]

The present invention is further directed to a full
w@anel4essy open end prepared accordi ng to anyPOf/US1966/038697

nmet hods di scl osed herein. [9026] As used herein,

unl ess otherw se expressly specified, all nunbers such

as those expressing val ues, ranges, anobunts or

percentages may be read as if prefaced by the word

"about”, even if the.term does not expressly appear.

Any numerical range recited herein is intended to

i nclude all sub-ranges subsuned therein. Plural
[Oow]corrpasﬁlwgel#'igwaaedded tw iaceune+tmditontast, 4enenkeddlask equipped

rtain odlnen escribed 'n

Wlﬂ} @m@oBSnve{hs aggeeﬁ stee gtotrnlﬂgd%n% pgpkefgprgug@ropnqec ed to a water" -
coolé%ﬁbdl%lé‘r%@r BRd eSieéhtin) HantléSviths£ theiiophdler EdithdcBédithrough a

lymer™ I's meant to. refer to prepolyners, oligoners

- po
temenetbrﬂ feeldetvmwcyﬂml devicg. ddysolepstions mixthiee wlaefheated to 125°C.
AWBLE

Chargf 6w o8ac i e pBlre RA the reU AR BB 4 REARd to react.

in al AiY8§EM BfmodHbre haltlidorot m@erfgeh%trétea%yqﬁeléstéﬁficeaoﬁ Beocess
invention in any way. Exanple 1 [0028] This exanple

beganitadier caliestadn ptheqoatlauolqm reshoval of water, heating continued to

l | [ )
2008 A Becp WSt was FrainiBiiad 4 2BEE dnt g distitation of
watéﬁbé%arltd nghﬁi@laﬁlry §lolilﬁr1‘|$e Péeallehgh&t&ewa&ecd%léd to 180°C, the -

| ene 3/ 177.1 Ethyl ene - d ycol .
packed column replaced with a Dean- Stark and a nitrogen sparge was started
Charge #3 was added and the react|on was heated to 195°C for 7 hours at'which -
time the acid value was Iess than 3.0 mg KOH/gram The resin was cooled '
thlnned with Charge #4, dlscharged and analyzed. V
[0030] The determlned acid value was 2. 1 mg KOH/gram .and hydroxy value
was 20.9 mg KOH/gram. The determined non-volatile content of the resin was ’
69.9% as measured by Weight“ loss of a sample heated to 110°C for 1 hour.
Analysis of the polymer by GPC (using linear polystyrene standards) showed the-
polymer to have an M,, value of 10,115, Mn value of 2,798, and an MW/Mn value of

3.6. .



Charge #2 1 4-Cyl cohexanedi carboxylic Acid 259.6

| sophthalc Acid 107.2 Maleic Anhydride 18 . Dibutyltin
W@xR00d044359. 19 Met hyl Hydr ogi none 0. 054 Char ge BGI/Ey10061@38697

.27.2 Charge #4 . Xylene . 188.7[ 0029] Charge # 1 was

added to a round-bottned, 4-necked flask equi pped wth

a notor driven stainless steel stir blade, a packed

col um connected to a water cool ed condenser and a

heating mantle with a thernoneter connected through a

tenperature feed-back control device. The reaction

m xture was heated to 1250C. Charge #2 was added to

the m xture and the resul tpggam xture was heated to

react in a nltro%en at nosphere. At 13Q0C, - wat

geviniiesis aipeliestesg@fi-acryle copolymeE eBs lsu‘@ga@ﬁ PHf gg follows:

collected. Wth conti nuou vaI of water, heating

continued to 2000C. The rzgéﬁron tenperature was :

mai nt ai ineggediend®00C until the distill at| Parré bvaWesiaht
bhegan to Qleﬂnl Lcantly sl ow_ Th by, q‘
cool ed to 18COC t he packedCB@MEM$1replaced with a
' n sparge was started.
Pro@gﬂeglg%dé M’ﬁe@kgﬁ%ﬁctl on was heated to 13%?for
' 7 hours at which tinme the aChargeadt2ie was | ess than 3.0
K The n was cool ed, thinned wt arge
: Progﬁen%gﬂ%%waﬁgy%ﬁwzed [0030] The deter rfﬁ]gh
| t-A SrokRl e iR ble2atodid KOH gram and hydroxy vajgig was -
r@%b "ﬁg Iﬂ@ran? %he det er mi ned non- volatlle cont ent
of "t he reS| n was - . . Charge #3 . '
Butyl Acrylate j : o 77.8
2 -Hydroxyethyl Methacrylate : R . , 90.7
Methacryllc Acid- - C . 771
SWmne L S ' : - 162"
‘2-Ethylhexyl Acrylate - : - | | 32.4
Methyl Methacrylate . - , o 4 +29.8
| Polyester A - o SRR C : - 1080.0 -
Propylene Glycol Monomethyl Ether" : _ 48.6
Charge #4 '
.| Propylene Glyool'MonomethyI.Ether' S o 16.2
. 't—Anwyiberoxy—ZéEthyl Hexanoate . 32 o
T s Charge #5 |
Propylene Glycol Monomethyl Ether . - . 162
| t-Amylperoxy-2-Ethyl Hexanoate ' -..3.2
| Charge #6 N
Propylene Glycol Monomethyl Ether o o 102.8
‘[0031] ‘ Charge #1 was added fo a round bottom, 4 necked flask equrpped

* with a motor driven stainless steel stir b‘lade, water cooled condenser and a heating



69. 9% as neasured by weight |loss of a sanple heated to
1100C for 1 hour. Analysis of the polynmer by GPC
W@ e®i7ngi3sd near pol ystyrene standards) showed tPET/US2006/038697
pol yner to have an Mw val uelof 10,1 15, M val ue of
2,798, and an MV Mh val ue of 3.6.Part 2 Synthesis of
pol yester-graft-acrylic.copolyner "B" is carried out
as follows: Table 2 Ingredients Parts bv Wi aht Charge
# 1 Propyl ene dycol Mononethyl Ether 184.0 Charge #2
Propyl ene A ycol Mononet hyl Ether 43.2
t - Anyl per oxy- 2- Et hyl Hexanoate 16.2 Charge #3 Butyl
mamter yitiaeghzimemeiehyatmoegtethinroldit alae:nperaIwe%ed-back control

deviter e oSnG dnd sk e BPS1ed © ofus isapaiadine: The additon
of C&arg%@ﬁ@ A-aﬂg ﬁ)ﬁét&ﬁi@%%ééﬁﬁhlt%%ﬁd %ﬁ@‘ﬁfed“&e‘? 3hours.”
After imrﬁdplooos(wezetchmplelexmeoaaetm was held at 120°C for 30° mrnutes
Charge #4 was then added to the mixture and after 60 additional minutes, Charge
#5 was added. After Charge #5 was added the mixture was held for 60 addr‘uonal |
minutes, and Charge #6 was added.

[0032] The reaction product was then cooled dlscharged and analyzed The
determinad acid value was 28.6 mg KOH/gram. The determined non-yolatrle '_
content of the resin was 59.70% as measured by weight loss of a sample heated to
110°C for 1 hour Analysrs of the polymer by GPC (using linear polystyrene
standards) showed the polymer to have an'My value of 147 998, Myvalue of 4, 937 |

and an MW/Mn value of 29.9.

[0‘033] This example illustrates the preparation ofa polye‘ster-'graft-acryllc
copolymer. o ‘ -

Synthesis of polyester-graft-acrylic copolymer “C;’ is carried out as foll0ws:,



Charge #5 Propyl ene G ycol Mpnonethyl Ether 16.2

t - Anyl per oxy- 2- Et hyl Hexanoate 3.2 Charge #6 Propyl ene
wa@oocoss3mbnonet hyl Ether 102.8 [0031] Charge #PAT/We206/038697

added to a round-bottom 4-iBecked flask equi pped Wth

a notor driven stainless steel stir blade, water

cool ed condenser and a heatingmantle with a

t her nonet er connected through a tenperature feed-back

control device. The contents of the flask were heated

to reflux tenperature. The addition of Charges #2 and
#3 were started sinultaneously and conti nued over 3
“hours. After the additi onm conpl ete, the reaction .

: digdc Mx:reuandua?r e”rJIl EB aEP'a' EMW?HQE es, |

Char ge #5 was added Al terckdrgege #> was -added, the
ture was hel d for 60 additrional ninutes, and Charge

: P"O%e%@Y&@HMQ”O'[”@WQF hefie reaction product wad8¢fen
cool ed, discharged and anal-yzed: The deterni ned acr d
val ue was 28.6 ng KOH gr arPharge#det er ni ned

Propidena/Glysol Men@roﬁtrwhEtrorr the resin vas 59.70%188.9

. oss of a sanple heated to OOC

tAn?ﬁr?érlihﬁgué#Hylﬁé%ﬁéas of the polyner by GPC (u %

. linear polystyrene st andagg‘g %3\/\/ed t he pol yner to

But%ﬁﬂﬁn Mv val ue of 147, 598" Val ue of 4, 9%§ and an

- Val ue of 29.9, Exanple 2 [0033] This e

: 2Hydrbxmmwmhadwlam eparation of - a 211.7

‘ er graft-acrylic copolyner. :.Synthesis of o
Me tﬁ?ﬁé -graft acrylic copol yner “cis carPBdd out

Styrgﬁef0| I ows TabI e 3 Ingredients Parts by Wighi7g

2- Ethylhexyl Acrylate , o ‘ 75 6
Methyl Methacrylate ‘ o : . 96.0
Polyester A _ ' S o 468.9
Propylene Glycol Monomethyl Ether o o 113.4 -

: : Charge #4 “ :
Propylene Glycol Monomethyl Ether . - '37.8
t-Amylperoxy-2-Ethyl Hexanoate . 7.6
- | _ Charge#5 | |
Propylene G'.lycol Monomethyl Ether B i .37.8"
t-Amylperoxy-2-Ethyl Hexanoate ‘ 7.6

' : " Charge#6 : :
Propylene Glycol Monomethyl Ether e 136.4
[0034] Charge #1 was added to a round bottom, 4-necked ﬂask equrpped

wrth a motor driven stainless steel stir. blade a water cooled condenser and a

heatrng mantle with a thermometer connected through a temperature feed-back



Charge # 1 Propylene dycol Mononethyl Ether 184.0
Charge #2 Propyl ene dycol Mnonethyl Ether 100.9
W0 2041944389 oxy- 2- Et hyl Hexanoate 37.8 Char ge #3P@UUg1006/038697
Acryl ate 226.8 2-Hydroxyethyl Methacrylate 2 11.7
Met hacrylic Acid 108.1 Styrene 37.8 . 2-Ethyl hexyl
Acrylate 75.6 Methyl Methacrylate 96.0 Pol yester A
468.9 Propyl ene G ycol Mnonethyl Ether 113.4 Charge
#4 Propyl ene G ycol Mnonethyl Ether 37,8
t - Anyl per oxy- 2- Et hyl Hexanoate 7.6 Charge #5 Propyl ene
d ycol Mononet hyl Ether . 37.8 t-Anyl peroxy-2-Et hyl

conl'r@ @ ETHe GoRfepigBs e fskAVé RNt (tefMRIeMIciMUre. The:
136 4 [0034] Charge-# 1 was added to a

‘addltmmrmf Ghargesi#2 were stastederjuiufiprecusly And ceptipwed over 3
hougqr) 'n)éﬁel @eaaﬁﬁoilss v%reeeclzompl'ele t%hé“l’eeact%n%és? Flel‘doeﬁl %°C for 30
minutes. Charge #4 was then added to the mixture and after 60 addltlonal minutes,
'Charge #5 was added After Charge #5 was added the mlxture was held for 60
addltlonal mlnutes and Charge #6 was added.

[0035] °  The reaction product was then cooled, discharged and analyzed The-
determined acid value was 28.6 mg KOH/gram. The determined non-volatile. -
content of the resin was 61.00% as measured by welght loss of a sample heated to
110°C for 1 hour. AnalyS|s of the polymer by GPC (usmg linear polystyrene
tstandards) showed the polymer to have an M\,L value of 38,794, M, value of 4, 878
and-an My/Mx value of8.0. - ‘

‘ Example 3
.[0'0.3.6] o ThlS example lllustrates the preparatlon of an acryllc polymer.

" ‘Syrlthe‘sis of acrylic polymer “D" is carried out as follows: i



heating mantle wth a thernoneter connected through a
tenperature feed-backcontrol device. The contents of
wao b@70kask were heated to reflux tenperature. AEEUS2006/038697
addi ti on of Charges #2 and #3 were started
si mul taneously and conti nued over 3 hours. After the
additions were conplete, the reaction was held at
1200C for 30 mnutes. Charge #4 was then added to the
m xture and after 60 additional mnutes, Charge #5 was
added. After Charge #5 was added, the m xture was held
for 60 additional mnutes, and Char ge #6 was added.
[0035] The reaction produdtabhad then cool ed,

28 6 The determ ned n'o

—of—tte Test T was 61 UU‘VO éﬁggﬂred by wel ght ‘1 oss of

~ a sanple heated to 1100C for hour. Anal ysis of the.

Proppleyets! botl\mﬁbmamyhsmernear pol ystyrene st ard@&dis)’

P y

showed the r have an Mwv val ue of 38,794
Sardhenuhft

Propyiene elyes! thel Mw Mh val ue of 8.0. a%l e 3
. [0036] This exanple.illustrates the preparation of an
acrylic polymer. Synthesi sCloarggdid/|ic polyner "D is

abl e 4 Ingredients Paj
: Pro@ilebﬁ?ﬁ&%g l\é@??cﬁlg h@‘f%@y%ene d ycol Mononet hyl %th
Proﬁcﬁéné GlyBslopyhepten@ Eamr Monophenyl Ether 38728.7.
arge #2 Propyl ene @ ycol Mpnonethyl Ether %@ré I
Xano

2-Ethyépsnedrk d ycol Mbnophenyl Ether 20.7 2-Ethy

DitHutf @éro&no%“ty' Peroxide 25.5 - . 25.5
.Cumene HydroperOX|de , ‘ : o 2575

: : ‘ . Charge, #3

Butyl Acrylate | v 13636
| 2-Hydroxyethyl Methacrylate ‘ ‘ : - 1240
Methacrylic Acid L 3719
‘Styrene - o E 124.0
2-Ethylhexanol C - C 327
Propylene Glycol Monomethyl Ether ~ * ‘ - 23.0
o Charge #4 :
Propylene Glycol Monomethyl Ether C 13.8 .
Dl-t-Butyl Peroxide . ’ ' . 12.3
‘[0037] Charge #1 was added to a round bottom 4-necked flask equipped

WIth a motor drlven starnless steel stir blade a water cooled condenser and a

heating mantle wnth a thermometer connected through a temperature feed- back
control device. The contents of the flask were heated to reflux temperature The
addition of Charges #2 and #3 were started simultaneously and c_or)tlnued over 3

‘ ttoUrs_. After the additions were complete, 1/3 of Charge #4 was added to the




Cnene Hydroperoxide 25.5 Charge. #3 Butyl Acrylate

1363. 6 2- Hydroxyethyl Methacrylate 124.0 Methacrylic
W@\200d/08/839 . 9 Styrene 124.0 2-Et hyl hexanol 32. 7PCT/US2006/038697

Propyl ene A ycol Mononet hyl15Et her 23.0 Charge #4

Propyl ene G ycol Mnonethyl Ether 13.8 . . D -t-Butyl

Peroxi de 12.3 [0037] Charge # 1 was added to a

round- bottom 4-necked flask equi pped with a notor

driven stainless steel stir blade, a water cool ed

condenser and a heating mantle with a thernoneter

connected through a tenperature feed-back control ‘
mixtdesyaoe afteh60 edditenabmifutes anfadaitionabfi &8 diG@haget#t was added

and gfiot BY AR ReCnties RS 1EFYY GiiCedia MR tRgo AT 1 Tinal

ponBﬂleSCh geem e R tHRNGINEEwES FBldelop 120/adffonal minutes,
was added to.them xture and after 60.

thenaml¢d sndidisehargassiram thedeestonal 1/3 of Charge #4 was
added and after 60 additional mnutes the 1/3 of T

Charge #4 'was added. After_ th i nal portion of Charge
#4 was added, the m'xturg—%@géﬂél d for 120 additi onal

h[ooasq nut esp ddaﬁn% itRomcv s forhiinated ffone thd b@lyéewig@éﬁ-acryhe

: Exanpl e 4 coating conposition was for nmul at ed
copalymei tBheoffoxarar eHFQﬁf’a?i -acrylic -copol ymer "B" of

10053 =13 o e o PR SR By fy 880k B g o
polyester-graft-acrylic copolymer “B”. To this was then added 40.0g of GPRI 7590
(Georgia- Pacific) phenolic resin eol'ution When completely mixed 6. 89’of

‘N N’- dlethylethanolamrne was. added under agltatron followed by a very slow
'addltlon of 1859. 4g of deionized water.

[0040] : The resulting coating was electrodeposrted on tlnplated 207.5 easy
epen ends. The electrodeposition took place at a voltage of 245 volts over a 3
second dwell at a bath temperature of 77°F. The ends were baked in a gas fired
oven at an oven temperature of 410°F for 3 mmutes to give a film weight of

~8 mg/m2 The resulting ends were tested for f|lm integrity using a Wilkens-
AndersQnWACQ Digital Enamel Rater (See Table 5). Average Enamel Rater . -

values less than 3 milliamps, with no single value'greater than 5, were targeted. -

Example 5 :

[0041] A coating composition was. formulated from t.he polyester-graft-acrylic
copolymer “‘C” of Example 2. - | o
[0042] : To a suitable. container equupped with agitation was added 91.8g of

‘polyester¢graft-acryl|c copolymer “C”. To this was then added 40.0g of GPRI 7590
'(GeOrgia -Pacific) phenolic resin solution.. When completely mixed 9. 59 of -
N,N’ -dlethylethanolamune was added under agltatlon followed: by a very slow

addltlon of 1858.7g of delomzed water.



pol yester-graft-acrylic copolynmer "B". To this was
t hen added 40. Qg of GPRI 7590 (Ceorgi a-Pacific)
W@ b@noki3sd resi n sol uti on. Wien conpl etely ni xePCBUSY0€638697
N, N - di et hyl et hanol am ne wa$ added under agitation
foll owed by a very slow addition of 1859.4g of
dei oni zed water. . [0040] The resulting coating was
el ectrodeposited on tinplated 207.5 easy open ends.
The el ectrodeposition took place at a voltage of 245
volts over a 3 second dwell at a bath tenperature of
770F. The ends were baked in a gas fired oven at an

[oo431en. t e"m@rrééultlﬁ%@Baﬂﬂﬂﬁsf@éctﬁ)d@p@%@@ onttmpﬂalte@ 287.5 easy
fllmv\mg The resulting ends we

opeln estled Tﬂ*@relectrwdenﬂ%gm togk piacepta Wlta@@n@fﬂ%u@t%@\fer a3

soo TP B B 2 TR R oo e

ovess Bhgh ®véaltempersateof 4 16 for 3 weinatdsatagived filxamight 05
0041] A coating conposition was fornulated fromthe

~8 rp@t iy esmef reguling-eds Wele tesies! fpriim integidy usingd Wilkens-

t p |
anck RIS DGRl RofiRae 958 T8O SR bl i ger
value€lessTtbrahtB milllasmpsheith addingld Valp great@?rhair 59Were targeted. -
‘ (Georgi a-Pacific) phenolic resin solution.. Wen '

conpl etely m xed 9.5g of _N, N -djethyl et hanol ani ne was
added under agi tation fo y a very slow addition

'[60%31858 Alsh n‘?é\%sqﬁcg'l \)0@5?(5 ulated: froy -theb_@ﬁfgilélﬁoygﬁer “D” of

ul ting coa i ng ectro ep03|te on ‘ti
Exagfple 8. easy open ends. The el ectrodep03|tion t ook pI ace

‘ a vo f. . 245 | t d: dwel |

10048 ¥ e Suftus gRnlsrar soifpectith SERENLIUER 2Bl o of

the Séri/Re awﬁ{brab"arrootmm@fﬁwaddu@@bgfbtwmmou 75108
mnutes give a filmweight of ~8 ng/in2. The

(Durez@mnpomjmﬁ@@emhe resist Whemosornpletaly mied i10y2aefi ng a

N Nﬁrehm%tpg@@l%@i%&va\é%%a lgtde?lagﬁgﬁgﬁ 'folf%@\}e%tr bv §e,gr);l' é‘lBlNe
addition of 1882.1g of deionized water:

[0046] - The resultmg coating was electrodeposrted on trnplated 300 full paneI‘
easy open ends. The electrodeposrtron took place ata voltage 0f 230 volts over a
30 second dwell at a bath temperature of 85°F. The ends were baked in a gas fired
~oven at an oven temperature of 410°F for 3- mrnutes to glve a fllm weight of

~8 mg/in®. The resultmg ends were tested for fllm mtegrrty usmg a erkens—
Anderson WACO Dlgltal Enamel Rater (See Table 5). Average Enamel Rater
values less than 3 milliamps, with no single value greater than 5, were targeted

. - Table5 4 , .
‘ End#1 ~End#2 End#3 End#4 End#5. End#6 Average
Example4 . 3.8 ¢ 09. 23 - 16 3.5 . 1.9 23
Example5. 05 04 . 12. .17 01 041 0.7 -

Example6 . 00 . 00. .00 . 01 - - 00



values less than 3. mllianps, wth no single val ue
greater than 5, were targeted. Exanple 6 [0044] A
weeariomgsconposi ti on was formul ated fromthe aPCHUEM06/038697
pol ymer "D' of Exanple 3. [10045] To a suitable
cont ai ner equi pped with agitation was added 67.7g of
the acrylic polynmer "D'. To this was then added 40. Og
of METHYLON 75108 (Durez Corporation) phenolic resin.
When conpl etely m xed 10.2g of
N, N - di et hyl et hano! am ne was added under agitation
followed by a very slow addition of 1882.1 g of
As €1 baiszed fromaTable 50848)leftrenanesiubtermgadiogs iweye wivdained with
el ectrodeposited on tinplated 300 full panel easy open
all terapscoafiigSe| ect r odeposi ti on took place at a vol tage of
230 volts over a 30 second.dwell at a bath tenperature
of 850F. The ends were baked in a gas fired oven at an
[004¥EN t enbemasrpartculdn edbodionerss of this dwention diave heen
fi] mweight of -~8 +n2. The.resulting en re. .
desctib ADPES Tar RuPPsREGS 152t il Hpiqu Bk ATtiBliied in the
art WAERL Picdb i aktm! offtaé QetiISes tHapreseht invAvnaoRafy be made
. Enanel Rater values less than 3 mllianps, with no -
withsiuh geparimofeorg thainventina mssiefined én the geperfedrelgines.5
End#1 End#2 End#3 End#4 End#5 . End#6 Average Exanpl e
4 3.80.92.31.63.51,9 2.3 Exanple 5. 0.5 0.4 .1-2
1.7 0,1 0,10.7 Exanple 6 . 0.0 0.0 . .0.0 . 0.1 0.0As
can be seen from Table 5, excellent enanel rater
readi ngs were obtained with all three coatings. [0047]
Whereas particul ar enbodi ments of this invention have
been . described above for purposes of illustration,
it wll be evident to those skilled in the



art that nunerous variations of the details of the
present invention nay be nade w thout departing from

wao b@7iomsent i on as defined in the appended cl ai PGT/UE6/038697
IS CLAIMED I'S: 1. A nethod Bor el ectrocoating a
substantially uncoated surface of a full panel easy
open end conprising el ectrodepositing on the end an
el ectrodepositable coating. 2. The method of Caiml1,
wherein said nethod is effected by anodic
el ectrodeposition. 3. The nmethod of Cdaim1, wherein
the coating conprises epoxy. 4. The nethod of Claim1l,

WHAITeSeCIhAMIEDd8at i ng i s epoxy free. 5. The met hod of
Claim4, wherein the coating conprises acrylic. 6. The
met hod of Caimb5, wherein the acrylic conprises
hyqr oxy at iRetHB fop el ftﬁ‘)tc%ﬁtﬂg am%sfgﬂtl%ﬁ?un%at@tj &uPfage of a full
wherein the coating further conprises a phenolic

‘panetea;sy opeceend gonipisinge¢!boitodepaSitignory thenbied ann the '

‘ r co rises at |east 50 wei ght percent of
‘eleq%??éiséeeﬁlgﬁ oM wei ght percent being based on total
sol i ds wei ght 9. The. nmethod of Caim?7, wherein the

crosslinker conprises at |east 60 weight percent of
t h&. coafThegnethiodrofeaignt . wéeceémsawbmegmshee&tfaﬁect by anodlc

ght. . . . 10. The: conposition of Caimb5,-
.eleﬁﬁjrdfaﬂé?'“@&nprl sing polyester.11l. The conposition of
Clai m 10, wherein the acryllc and polyester are a

. graft copol yner. he method of Claim 11, wherein.
.t hé: coat ﬁgnewogcﬂt&iagn 11%6%%9%@%90@5{%% 8poxy.

wherei n the coatl ng i's aqueous

4. - The' method of Claim 1, wherein the cqetihg is epoxy:free'. L
5. . The method of Claim 4, wherein the coating eompris_es‘ aerylic. '
6. The method of Claim 5 wherem the acrylic comprlses

' hydroxyethylmethacrylate

7. The. method oof Claim 5 wherem the coatmg further comprlses a-

: phenohc crosshnker

"8 The method of Claim 7, wherein the crosslinker comprises at least 50
wetght percent of the coatmg, with wetght percent bemg based on total sohds '

welght

9. The. method of Claim 7, wherein the crosslinker comprises at least 60
welght percent of the coatlng, with weight percent being based on total solids

welght.

10 The composition of Claim 5, further comprising pblyeeter. .



14. A nmethod for preparing a full panel easy open

end conprising: (a) stanping an end froma netal
w@bh@ani43and (b) el ectrodepositing on the end amCT/US2006/038697

el ectrodeposi tabl e coating;19wherein a surface of the
end i s substantially uncoated prior to step (b). 15.
The nethod of O aim 14, wherein the netal sheet is
| ubricated prior to stanping. 16. The nethod of C aim
15, wherein the stanped end is cleaned prior to
el ectrpdeposition. 17. The nethod of O aim 14, wherein
sone portion of a surface has a coating applied
thereto prior to electrodeposition. 18. A full pane

end_prepa ccordln t.o,.Ca
Fait- pange s@gh S g ae'a&E%@&ryﬂa 5ag Rﬁ'\éﬁ%@r are a
graf@éopolymer : :
12, , The method of Claim 11, wherein the coating is aqueous.
13.  The method of Claim 5, wherein the coating is aqueous.
14 ' A'method'for' preparing a full panel easy epen end com‘prising: -
(a) - ‘stamping an end from-a metal sheet; and -
(b)A electrodepositing on the end an electrodepositable coating;

_wherein a surface of the end is substantially uncbafed prior to step (b).

15. - The method of Claifn 14, wherein the metal she‘et is l'ubﬁcated’p’ﬁor to

stamping.

- 16. * The method of Clalm 15, wherem the stamped end is cleaned prlor to

: electrodeposmon

1‘7 The method of Claim 14, wherein some portion. of a surface has a

coatmg applled thereto pnor fo electrodeposmon
18.  Afull panel easy open end prepared according to Qvlaim 1.

19.  Afull panel easy open end prepared according to Claim 14.



