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METHODS FOR ELECTROCOATING FULL PANEL EASY OPEN ENDS

FIELD OF THE INVENTION -

[OO'O't] ‘The present mventnon relates to methods for electrocoatlng full panel

easy open ends, wherein a surface of the end is substantlally.uncoated pnor to

: elecirodeposition.

K BACKGROUND INFORMATION

~[0002] The application of various treatment and pretreatment solutions to

metals to retard or inhibit corrosion is well established. This is particularly true in
the area of metal food cans. Coatings are applied to the interior of such containers
to prevent th‘e contents from contacting the metal of the Container Contact
between the metal and the food or beverage can Iead to corrosion of the metal
-‘contamer WhICh can then contamrnate the food or beverage.

[0003] . Metal lids for food cans are typlcally produced by an operatlon 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. Electrodeposrtlon is often used to "repair” these cracks or
"breaks an electrodeposrtable coating is deposrted on those relatively small areas in

whrch bare metal is exposed

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

substantrally uncoated surface of a full panel easy open end comprising
electrodeposmng on the end an electrodepositable coating. Full panel easy open
ends prepared accordrng to this method are also within the scope of the tnventlon. ,

' DETAILED DESCRIPTION OF THE INVENTION

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

"panel easy open ends, comprising electrodepositing an_electro_depositable coating -
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on the ends. A surface of the end is substantially uncoated according to the.- -
present methods. | _ , - o
[0006] A full panel easy open end W|II be understood by one skliled in, the art
as an end or lid in which substantially all (i.e. 90 percent or greater) of the lid is
removed upon opening of the can; opening is effected by means of a pull tab, as
10pposed to a conventional can opener. A score substantially around the perimeter
of the lid allows for easy opening or removing of the lid from the can, typically by ..
means of a pull tab. A full panel easy open end is therefore distinguished from-
other lids or ends, Wthh may be removed only by means of a can opener, or in
which only a small portion of the lid is removed or otheanse opened, such as in the _
manner of a beverage can. It will be further understood by those skilled in the art
that the eoating-of full panel easy open ends can often prove more challenging than
I:other can ends or lids, because of the S|gn|f|cant score area and other intricacies
, assomated with the full panei easy open end. A rivet is also typicaily needed to '
;hold the tab in place Like the score, this rivet can often make the manufacturing of :
the end much more challenging. '
[0007]  According to the methods of the present invention, a fuII panel easy
'open end is.coated by means of electrodeposmon 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 |nvent|on 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 eIectrodeposntion 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 example an end havmg 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 substantlaily uncoated interior of the lid will be electrocoated It will be

understood that an eiectrodeposdable coating will not deposit on any portlon ‘of the
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end that is coated prior to electrocoating, unless such coating is electrically -
conductive. In another alternative, an end having substantially no coating on the
|nter|or and/or the exterior can be treated accordlng to the methods of the present
|nvent|on These alternatives are not lntended to be exhaustlve : ,
[0008] 1t will further be appremated that “touch points" may occur on the’
ends, as a result of the device used to hold the ends in place during electro- 'A ‘
deposmon The effects of the touch pomts are minimized, however, by "reflow” that
occurs when the contacts are removed and the uncured electrocoat palnt flows lnto
the touch points, such'as durlng the hrgh temperature bake. In addition, the pomts
on the end at which touch ponnts oceur often get crimped under during manufacture
of the can, and will not be exposed to air or the contents of the can. | '
[0009] - Any swtable electrodeposnable coatlng can be used accordmg to the
present rnventlon Elther cathodlc or anodlc electrodeposition can be used, with
anodrc typlcally berng more swtable Smce the full panel easy open ends are
typlcaIIy used in conjunctlon wrth food.cans, however |t may be desnred to use .‘
components that are approved by the United States Food and Drug Administration
("FDA") for dlrect food contact and/or the European Inventory of EXIStmg
CommerC|aI Substances ("EINECS") -The term: "food can" is used herein to refer to
cans contalners or any type of metal receptacle for holdmg any type of food or
beverage. For example the coatlng 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’ resm include hydroxyl or-
carboxyllc acrd -containing acryllc copolymers hydroxyl or carboxyllc acid-
contalnlng ponester polymers, |socyanate or hydroxyl contalnlng polyurethane o
polymers and. amlne or |socyanate contalnmg 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
resms such as those that are commercually avallable from PPG Industries, Inc., or-

othenmse reported i |n the art. Curing agents for these resins are also described in-
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the '491 patent at column 6, lines 6 to 62; particularly suitable crosSlinkers,
especially for epoxy—acryllc resrns and acryllc resms include melamme
benzoguanamlne and phenollc crosslinkers. “Phenollc” will be understood as
'refernng to polymers made from one or more phenolrc monomers such as phenol
bisphenol A, t-butyl phenol and the like reacted with formaldehyde ‘ .

[o011] In certain embodrments of the invention, the electrodeposrtable
coating is epoxy free. "Epoxy—free“ and like terms means that all components of -
the coating are substantially free from oxirane rings or residues of oxirane rlngs ‘
blsphmnol A; bisphenol A dlglycrdylether ("BADGE") or adducts of BADGE. - In other
embodlments the coatings used according to the present |nvent|on can be epoxy
free and/or free from polyvmylchlonde and/or related hahde contalnlng vinyl
polymers ' . -

[0012] = In certain embodiments of the present invention, the coating is epoxy-
free and comprises acrylic resin, stich as.an acrylic crosslinked with a phenolic.
Acrylio polymers can be (m'eth)acrylic acid and/cr hydroxy alkyl esters of" '
(meth)aorylic acid, such as hydrOxyethylmethacryIate or’ o
hydroxypropyl(meth)acrylate alkyl esters of (meth)acrylic can also be used, 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, nltrlles '
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 morety 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. Publrcatron No. 2004/00441 17A1, WhICh is hereby mcorporated

by reference.
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[0014] In certain embodiments, the coatlngs of the present invention are -
water-borne or aqueous coatings. Aqueous coatlngs are generally preferred over.
solvent—based coatings for environmental reasons. The term "aqueous" as used
herein means that the coatings are predomlnantly water. Small amounts such as
20 weight percent or less (based on the total weight of the volatiles) of convent|onal
solvents, such.as alcohols, can be inctuded and still be within the scope'of the .
'aqueous composmon of the present mventron Indeed, the inclusion of a small
amount of salvent, such as alcohol, CELLOSOLVE and the like, is clearly wnthm
the aqueous composrtlorss of certain embodlments of the present invention. 4
[0015] It may be necessary or desirable to improve the water solubility of a
'resm to prepare aqueous ooatmg composrtnons For example, the acryhc resin
and/or polyester/acryhc copolymers described in U.S. Publication No }
2004/0044117A1 which is hereby referred to herein, are suitable for use in the
present mventron and can have lmproved water solubrhty by neutrallzmg the acnd
Awrth 4 suitable amlne ‘'such as dlmethylethylamme ‘When the aC|d is sufﬁmently
neutralrzed it can then be slowly added to water v

[0016] Coatrngs used accordrng to the present mventlon whether epoxy free :
‘or not, W|Il typrcally compnse a curlng agent In certain embodiments of the V
lnventlon the currng agent is a phenolic or mlxture of phenolics. Suitable phenohcs ‘
are commermalty avarlable.frorn Cytec in thﬁelr PHENODUR line. In certain ‘
.ernbodiments the crosslinker 'c'ornprise's 30 ;weight' percent or greater, such as 50
weightpérce'nt or greater, such as 60 weight percent.or greater of the total solid”
weight of the coatlng A ) - . " |
[0017] - The coatings used accordrng to the present methods can also |
comprise a prgment 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
coatrngs for food cans that may contaln high sulfide foods such-as meats.

[0018] The composmon used acoordmg to the present methods may further
oomprise one or more additives standard in the art, such as coalescence solvents, |

_plasttcizers, dtspersing‘ agents, wetting agents, light stabilizers, surfactants and
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catalysts Such additives, if used, will typically comprise 0.001 to 5 weight percent,
based on the total solid weight of the coating.

'[0019] - Any suntable electrocoatmg method can be used accordlng to the
'present invention, such any of those well known in the art. Similarly, cure of the
electrodeposxted coatlng can be, conducted using cure parameters known in the art
and based upon a particular coating used. When using certain phenolics‘ for
example, a cure of 3 minutes at 400°F may be suitable. The dry film thlckness of
‘the cured coating can range, for example from 7 to 12 mgs/m

-[0020] ot will be apprecnated that the full pane! easy open ends are compnsed
of a conductive substrate Suitable substrates include any. of those known in the "
can art, such as tin plated steel, tin-free steel, and black-plated steel. '
[0021] The full panel easy open ends of the present mventlon can be used in
_conjunctlon with any suitable type of can, such as food cans. Suitable cans mclude :
.two -piece cans and three-piece cans. A two- -piece can will be understood by those
skllled in the art as referring to a drawn and wall ironed can; a three- -piece can wrll
be understood by those skilled in the art as referrlng to one that is coated in flat s
sheet, fabricated 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
electrodeposmng on the end an eIectrodepos:tabIe coatlng At least one surface of
the end is ‘substantially uncoated prlorto the electrodeposntlon step In certam
embodlments the metal may be lubricated prior to stampmg, such as by using a-
commercially available lubricant. Swtable lubncants are available from PPG -
-.Industrles Inc. Typically, the lubricant is cleaned from the metal followmg
stampmg Agaln any conventional cleaner can be used to remove the Iubncant
such as acidic or alkaline cleaners commercxally avallable from PPG Industnes 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 some portion of one or both of the surfaces of the end can -
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"have some coating appli'ed thereto prior to electrodepositlon; . For example, a print -
.or other design may be applied to one or both sides of the end priorto | ‘
‘electrocoatlng The- prlnt can be covered with a clear protective coat. At 'least one
surface of the-end, however, is substantlally uncoated prior to electrodeposntlon
The electrodeposmon process coatlng, and the I|ke are as described above. .
[0023] It may be desired, according to any embodiments of the present
invention, to apply a second electrocoat following ‘cure of the first electrocoat. A
second electrocoat wouid be desired to minimize the possibility of any blister points
‘or touch points that may have been created during cure of the first coat. Typically,
however a single coat of electrodepositable coating on the full panel easy open
‘end will give suitable enamel rater test. results. For example the methods of the
present invention-can consrstently result in ends giving enamel rater readmgs of
less than 25 mllllamps such as less than 10 mllllamps or even Iess than 5
’mllllamps While a second electrocoat can be used accordmg to the present
invention, it i isa feature of the present invention that no addltlonal coat needs to be
used over top of the electrocoat according to the present methods; |
[0024] According to certain embodiments of the present invention, the neecl
to do a repair on an end is minimized, if not ellmlnated because the partis
stamped prlorto coatlng Thus, the present mventlon represents a significant
savings in both time and materlals as compared with conventlonal methods, in
which one, two or even three coats are applied toa metal sheet, the end is
stamped, and repair of the coating is required' . -
[00251 The present invention is further d|rected to a full panel easy open end

prepared accordmg to any of the methods dlsclosed hereln

,[0026] ‘ As used herein, unless otherwise expressly specrﬁed all numbers
such as those expressmg 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 lnclude all 'sub- ranges subsumed

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



WO 2007/044359 PCT/US2006/038697

embodiments may have been described in terms of "an" écrylic resin‘ ‘one or more
acrylic resins can be used. Also as used herein, the term “polymer” IS meant to .
refer to prepolymers oligomers and both homopolymers and copolymers the preflx

“poly” refers to two or more.
. EXAMPLES
-[0027] The ,follqwing examples are intended to illustrate the invention, and.

',shquld not be construed as limiting the invention in any way.

. L Exar‘rigl’e1 .
[0028] This example illustrates the pfeparatibn ofa polyes'ter.-.graft-acryli‘c
copolymerf o | o
S . Ppatt
: Synthesis of Polyeé,ter"‘A” is carried out as follows:
Ingredients | Parts by Weight
— P ‘Charge#,1' o . —
1 3- Butylene Glycol o P , 177.1.
Ethylene Glycol R o - 344
-+ Charge #2 “ .
1-,4-Cylcohexane’d.iCarboXylic ACId R 259.6
| 1sophthalic Acid - - | 1072
Maleic Anhydride ~ : 18
Dibutyltin Oxide .~ o 119
-Methyl .HyerqUindn'e‘ . j L o ; 10.054
SR _ Charge #3 -
Xylene . ) , . - 427.2:
i S ' Charge #4 ‘
Xylene - - . - . u .. 1887
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[0029] | | Charge #1 was added to a round- bottomed 4-necked flask equipped
wrth a motor driven stalnless steel strr blade, a packed column connected to a water -
cooled condenserand a heatmg mantle with a thermometer connected througha
'temperature feed-back control device. The reaction mrxture was heated 1o 125°C.
Charge #2 was added to the mixture -,and the resultant mrxture was heated to react ‘
in a nitrogen atmosphere. At 130°C, water generated by the esterification process
began to be collected. With continuous removal of water, heating continued to
200°C. The reaction temperature was maintained at 200°C until the distillation of .
water began"'to sig,nific’antly slow. The reaction mixture was cooled to 180°C, the -
packed column replaced with a Dean- Stark a'nd a nitrogen sparge was started
Charge #3 was added and the reactron 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 '
thrnned with Charge #4, drscharged and analyzed. '

[0030] The determrned 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.
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Part2
Synthesis of polyester—graﬂ‘-acrylic.copolymef ‘B” is carried ot as follows:
N Table 2 | |
- Ing redients - Parts by Weight
V — § Charge #1 '
‘Propylene Glycol Monomethyl Ether | 184.0
L | " Charge #2
| Propylene Glycol Monomethyl Ether I 43.2
, t—Am‘yIpéroxy—_Z-EthyI vHexahoat‘e | 16.2.
o ' Charge #3
Butyl Acrylate 77.8
2-Hydroxyethyl Methacrylate - 90.7
| Methacrylic Acid -~ - 77.1
StyreAn'é . 16‘.2.‘ '
2-Ethylhexyl Acrylate 32.4
Methyl Methacrylate +29.8
‘| Polyester A~~~ . - . 1080.0
Propylene Glycol Monomiethyl Ether 48.6
Charge #4 '
.| Propylene Glyét)ll'MonomethyllEther' - 16.2
| t-Amyiperoxy-2:Ethyl 'He'xanoat'e. 32 -
o - Charge #5 |
Propylene Glycol Monomethyl Ether 16.2.
| t-Amylperoxy-2-Ethyl Hexanoate c..3.2
‘ . | | Charge #6 N
Prdpylene Glycol Monomethyl Ether o 102.8
‘[0Q31j S Ch‘arge.‘#j was added foa .r0uhd'—bottom, 4-necked flask equippéd

" with a motor driven stainless steel stir b:la.i'de, water cooled Condehéer and a heating
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mantle with a thermometer,connected through a temperature feed-back control
device. The contents.of the flask were heated to reflux temperature. The addit'ion‘
of Charges #2 and #3 were started simultaheously and continued over 3 hours.’
After the additions were complete, the reaction was held at 120°C for 30'mindles. |
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 Analysis of the polyrner by G'PC (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 of a polye‘ster-'graft-acryllc
copolymer. . | o - -
Synthesis of polyester-graft-acrylic copolymer “C” is carried out as follows:
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Ingredients | ' Parts by Weight -
| o L -Charge #1- | '
| Propylene Glycol Monomethyt Ether 184.0
- Charge#2 S
Propylene Glycol Monomethyl Ether : 100.9
t-Amylperoxy-2-Ethyl Hexanoate 37.8 -
: * Charge #3 |
- Butyl Acrylate , ' 226.8
-| 2-Hydroxyethyl Methacrylate 211.7
Methacrylic Acid | 108.1
S'tyrene ‘ ‘ 37.8 .
2-Ethylhexyl Acrylaté 756
Methyl Methacrylate 96.0
Polyester A _ 468.9
Propylene Glycol Monomethyl Ether 113.4
: . Charge #4 .
Propylene Glycol Monomethyl Ether . - '37.8
t—Aniylperoxyfz-EthyI Hexanoate 7.6
: , : : - Charge 45 | .
Prdpyiéhé Glycol Monomethyl Ether - 378"
t-Amylperoxy-2-Ethyl Hexanoate 76 .
' : " Charge#6 :
Propylene Glycol Monomethyl Ether e 136.4

- [0034] f

‘Charge #1 was added to a found-bo’_rtom, 4-necked flask equipped

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

heating mantle with a therrhometér'connected through a temperature feed-back
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control device. The contents of the flask were heated to reflux temperature. The-
addition of Charges #2 and #3 were started simultaneously and continued over 3
hours. After the addmons were complete the reactron was held at 120°C for 30
minutes. Charge #4 was then added to the mixture and after 60 addltronal minutes,
Charge #5 was added After Charge #5 was added the mlxture was held for 60
addrtlonal 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 werght loss of a sample heated to
110°C for 1 hour. AnalyS|s of the polymer by GPC (usrng linear polystyrene
tstandards) showed the polymer to have an M\,L value of 38,794, M, value of 4, 878
and an Mw/Mp value of 8.0.- ‘

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

" ‘Syrrthesis of acrylic polymer “D" is carried out as follows: ,
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- ‘Tabled . - , o
“Ingredients ~ T Parts by Weight _

, .‘ Charge #1 . o
Propylene Glycol Monomethyl Ether " } - 3884
Propylene Glycol Monophenyl Ether _ - 387_'..6', ,

| . Charge #2 o

| Propylene Glycol Monomethyl Ether 43.7 -
Propylene Glycol Monophenyl Ether ’ ' 20.7
2-Ethylhexanol A ' : . 36.6
Dit-Butyl Peroxide - 25.5
.Aéumene Hydroperoxide . ‘ L 25.5
: : 4 . Charge, #3

Butyl Acrylate | S 13636

| 2-Hydroxyethyl MethaCrylate o : - 1240
Methacrylic Acd . 3719
‘Styrene - o E 1240
2-Ethyhexanol o 327
Propylene Glycol Monomethyl Ether ~ * ‘ - 23.0
S Char’ge #4 :
Propylene Glycol l\/lonomethyl Ether 4 . 13.8 .
Dl-t-Butyl Peroxide . ’ - . 12.3
‘[0037] Charge #1 was added to a round bottom 4-necked flask equipped

WIth a motor dr|ven stamless 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
'addltlon of Charges #2 and #3 were started simultaneously and contlnued over 3

‘ hours After the additions were complete 1/3 of Charge #4 was added to the
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mixture and after 60 additional minutes an additional 1/3 of Charge #4 was added ‘
and after 60 additional minutes the 1/3 of Charge #4 was added. After the final
portion of Charge #4 was added the mlxture was held for 120 addltlonal mmutes

then cooled and dlscharged from the reactor

_ ) Example 4 ‘ , -
[0038] A coating composition was formUl.ated from the polyester-graft;acrylict
:copolymer “‘B” of Example 1(Part 2). . .
[0039] To a suitable container equped with agitation was added 93 8g of
polyester-graft-acrylic copolymer “B”. To this was then added 40.0g of GPRI 7590
(Georgia- Pacitic) phenolic resin eol'ution When comptetely mixed 6. 89’of
‘N N’- dlethylethanolamme was. added under agltatron followed by a very slow
'addltlon of 1859. 4g of deionized water.
[0040] The resulting coating was electrodeposxted on tlnplated 207.5 easy
‘open ends. The electrodeposition took place at a voltage of 245 volts over a 3
second dweII at a bath temperature of 77°F. The ends were baked ina gas f|red
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-
AndersonWACQ 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. - | L
[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.
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[0043] . The resulting coating was electrodeposited on tinplated 207.5 easy
open 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 i inagas flred
oven at an oven temperature of 410°F for 3 minutes, to'give a fllm werght of

~8 mg/in®. The resulting ends were tested for film integrity usnng a Wilkens- -
Anderson WACO Dlgital Ena,mel Rater (See Table 5). Average Enamel Rater

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

. . Example 6
'[‘0044] " A coating composition was formulated from the acrylic polymer *D” of ‘
Example 3 ‘ N - : |
‘ [0045] ‘Toa su1table container equrpped with agltatlon was added 67.7g of

the acrylic polymer “D". To this was then added 40.0g of METHYLON 75108
(Durez Corporation) phenollc resin. When completely mlxed 10.2g of
N, N’-dlethylethanolamlne was added under agltatlon followed by a very slow
addition of 1882.1g of deionized water:
[0046] - The resultmg coating was electrodeposrted on tmplated 300 full panel
easy open ends. The electrodeposmon 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 resultlng ends were tested for f|lm mtegnty 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 . 38 - 09 -~ 23 1.6‘ 3.5 . 1.9 23
Example5. 05 04 . 12. .17 01 041 07 -
Example6 . 00 . 00 .00 . 01 = - 00
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As can be seen 'erm”TabIe 5, excellent enamel rater readings were obtained with

all three coatings.

[0047] Whereas particular embodiments of this invention have been
described above for purposes of illustration, it will bé evident to those skilled in the
art that numerous variations of the details of the pres'eht invention may be made

without departing from the invention as defined in the appended claims.



WO 2007/044359 PCT/US2006/038697
18

WHAT IS CLAIMED IS:

1. - A method for electrot:oating a sulbstan'_tially.‘uncoated'su,rface of a full
) pa‘n'el‘ easy open end comprising electrodepositing on the end an |

electrodepositable coating.

2. The method. of Claim 1, wherein said method is effected by anodlc

electrodeposmon ‘

3 | The'm‘ethod of Claim ‘1,.wherein tﬁe cdating '(‘;ompriges“ epoxy.

4. | The' methoa of Claim 1, wheréir?uthe cqétihg is gpoxyffreé. o
5. . "I‘he method of Claim 4, wherein the coatin‘g éompris_es‘ ébrylic. '
6. The method of Clélm 5 wherem the acr}‘/lm comprlses

' hydroxyethylmethacrylate

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

: phenohc crosshnker

-7 787 The method of Claim 7, wherein the crosslinker comprises at least 50
weight percent of the coating, with weight percent 'bei'ng based on fotal solids '

weight.

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

.welght.

10 The composition of Claim 5, further comprising pblyeéter. .
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"11.. "The composmon of Claim 10, whereln the acryllc and polyester are a

: graft copolymer

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 co‘aﬁng;

_wherein a surface of the end is substantially unceafed 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

17. 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.
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