1 METHODS FOR ELECTROCOATI NG FULL PANEL EASY OPEN
ENDS FI ELD OF THE | NVENTI ON [ 0001] The present
invention relates to nmethods for electrocoating ful
panel easy open ends wherein a surface of the end is
substantially uncoated prrgg el ect rodeposition.
BACKGROUND | NFORVATI ON [ 0002] The application of
various treatnment and pretreatnment solutlons to
. metals to retard or inhibit corrosion _is
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_breakage of the _coating(s ccur,
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varnrshed As aresult of the stamping procedure; crackrng or breakage of the
coatrng(s) can occur Electrodeposrtron is often used to "repair” these cracks or
'breaks an electrodeposrtable coating is deposrted on those relatively small areas in

which bare metal is e_xposed‘ .

| ~SUMMARY OF THEINVENTION
[0004] - The present mventron is directed to methods for electrocoatrng a’

substantrally uncoated surface of a full panel easy open end comprrsrng
electrodeposrtrng on the end an electrodepositable coating. Full parel easy open
ends prepared accord_r_ng to this r_nethod_are also within the scope of the _rnventron_. .

: DETAlLED DESCR!PTION OF THE INVENTlON
[0005] The present rnventron is dirécted to methods for electrocoatrng full

' panel easy open ends, compnsrng electrodeposrtmg an electrodeposrtable coatrng



panel easy open ends, conprising el ectrodepositing an.
el ectrodepositable. coating 2 on the ends. A surface
of the end is substantially uncoated. according to the
present methods. [0006] A full panel easy open end
wi |l 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 nmeans of a pull tab, as
opposed to a conventional can opener. A score
substantially around the perineter of the lid allows
for easy opening renmoving of the lid fromthe can,
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T e L L
opai)andf isnaiatetloy n@raes of electrodeposrtron A substantially uncoated o
fsurface of the end is coated accordrng to the present methods "Substantrally
“uncoated" and Irke terms mean 50 percent or greater ofa surface is- uncoated It
“will be apprecrated -therefore, that the present rnventlon is dlstrnct from electrocoat
"‘reparr" known'in the art in which much less than 50 percent of the end'’s surface is
uncoated prror to. electrodeposrtron Such lids are already. substantralfy coated with.
'one or more other layers. Moreover in conventronal lid repair methodologres
,drscussed above, only a very small-percent of the lid is electrocoated. The present.
. methods are therefore distinct from the art. For example an end. havrng a N
precoated exterior, such as 'some sort of prrnt with a clear overcoat; can be treated :
accordrng to the present methods in whrch any uncoated portion of the exterior, - N
and/or the substantrally uncoated interior of the lid will be electrocoated It will be |

understood that an electrodeposrtable coating wrll not deposrt on any portron ‘of the-



di scussed above, only a very small percent of the lid
is electrocoated. The present, nethods are therefore
distinct fromthe art. For exanple; an end. having a
precoated exterior, such as sone sort of print, with a
cl ear overcoat, can be treaBed according to the
present methods, in which any uncoated portion of. the
exterior, and/or the substantially uncoated interior
of the Iid will be electrocoated. It will be

under stood that an el ectrodepositable coating will not
deposit on any portion of the 3 end that is coated
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beverage For example the coatlng can be any conventlonal epoxy-amine coatrng
used i in-the mdustry that’ can be electrodeposrted onto a conductrve substrate..
[0010] ; Examples of polymers useful ln formrng the’ resm include hydroxyl or
carboxyllc acrd contarnrng acrylrc copolymers hyd roxyl or carboxyllc acid-
contalnmg polyester polymers lsocyanate or hydroxyl contalnlng polyurethane o
polymers and. amrne or lsocyanate contarnmg polyureas. These polymers are -
further descnbed inU. S. Patent No: 5,939,491, column 7,line 7 fo column 8, line 2;
this patent as well gs the patents referenced therein, are lncorporated by reference -
hereln Partlcularly suitable fllm-formrng resms are acryllc resins and epoxy—acrylrc
resrns such as those that are commercrally avallable from PPG Industries, Inc., or

otherwrse reported |n the art Currng agents for these resrns are also described i rn



beverage. For exanple, the coating can be any

conventi onal epoxy-amne coating used in the industry
that can be ei ectrodeposited onto a conductive
substrate. [0010] Exanples of polynmers useful in
formng the' resin include hydroxyl or carboxylic

aci d-contai ning acrylic copol yners, hydroxyl or
carboxylic acid- containing polyester polyners,

I socyanate or hydroxyl containing polyurethane

pol ymers, and ami ne or isocyanate contai ning

pol yureas. These polyners are further described.in

U S. Patent No: 5,939,491, colum 7, 7 |
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ca(fnr 2 y!hreg((flfzmwtht)acr?/lap h%@roylfangrde reacted with formaldehyde and butanol ~
.("nBMA") vinyl aromatic compounds such as styrene and vinyl toluene, nrtrrles '
such as (meth)acrylonitrile, and vinyl esters suoh as-vinyl acetate Any other acrylrc
‘monomers known to those skrl!ed in the art.could also be used. The term | |
"(meth)acrylate" and like terms are used conventronalfy and herern to refer to both
methacrylate and acrylate In certain. embodrments combrnatrons of acrylrcs can*
be used. ' , S
[0013] ~In certarn embodrments of the present invention, the coatrng may
comprrse both an acrylic morety and a polyester moiety. The two moretres can be
combrned for example, by blending or by graftmg Suitable blends and grafts are
descrrbed in U.S. Publrcatron No. 2004/00441 17At, whrch is hereby rncorporated

by reference.



Acrylic polyners can be (nmeth)acrylic acid and/or
hydroxy al kyl esters of (nmeth)acrylic acid, such as
hydr oxyet hyi met hacryl ate or

hydr oxypropyl (nmet h)acryl ate; al kyl esters of
(nmeth)acrylic can al so be used, such as

nmet hyl (nmet h) acryl ate, ethyl (neth)acryl ate

butyl (meth)acrylate, and the |ike, as. can
2-et hyl hexyl (neth)acryl ate, acrylanm de reacted with
formal dehyde and butanol (1'nBMA"), vinyl aromatic
conpounds such as styrene and vinyl toluene, nitriles
such as (meth)acrylonitrile, and vin esters. such
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‘agueous conpos! present invention. |ndeed,
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oP het wﬂttypicaﬂgnd:ompnse a curing agent in certain embodlments of the

mventlon the cunng agent is a phenollc or mlxture of phenolics. Surtable phenolrcs_'
are commercrally available. from Cytec in thelr PHENODUR line. Incertain -
,embodlments the crosshnker comprlses 30 Werght percent or greater, such as 50
welght percent or greater such as 60 werght percent or greater of the total solid”
weight of the coatlng ‘ . . ’
[0017] - The coatlngs used accordmg to the present methods can also '
comprise a plgment Any suitable plgment can be used mcludlng TIOz, Zn0, and
MgO. Pigments can be added for color and also for hiding and stain reS|stance in
coatmgs for food cans that may contam high sulfide foods such as meats.

'[0018] The composmon used accordmg to the present methods may further
compnse one or more addltlves standard in the art such as coalescence solvents |

_plas’ucnzers, drspersrng agents, wetting agents, lrght stabilizers, surfactants and



[0015] It may be necessary or desirable to inprove the
water solubility of a resin to prepare aqueous
coating conpositions. For exanple, the acrylic resin
and/ or polyesterlacrylic copolynmers described in U S
Publ i cati on No. 2004/00441%7A1, which is hereby
referred to herein, are suitable for use in the
present invention and can have i nproved water
solubility by neutralizing the acid wth a suitable
am ne, ' such' as. di nethyl ethyl am ne. When the acid is
sufficiently neutralized; it can then be slowy added
to water. [0016] Coati ngs used accordin
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I nvention, the curing agent
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[0022] ~ The present invention is further dlrected to methods for prepanng a
full panel easy open end compnsmg stamplng an end from a metal sheet and
electrodeposﬂmg on the end an electrodeposntable coatlng At least one surface of
the end is substantially uncoated prior to the electrodepOSItlon step In certaln
embodlments the metal may be lubricated pnor to stamplng, stich as by usmg a-
"commerCIally available lubricant. Su:table Iubncants are available from PPG
-.A.lndustrles Inc. Typlcally, the lubricant is cleaned from the metal followmg
stamplng Agaln any conventional cleaner can be used to remdve the lubncant
such as acidic or alkalme cléaners commerma!ly avaxlable from PPG Industnes Inc.
It will be appremated by those skilled in the art that the Iubncant does not constltute.
a "coatmg" 'and that a full panel easy open end havmg a Iubncant and/or cleaner
applled thereto and nothmg else would stlll be regarded as bemg "uncoated" In-

»certam embodlments some portion of one or both of the ‘surfaces of the end can .



el ectrodeposited coating can 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 400F may be
suitable. The dry filmthickness of.. the cured
coating can range, for exanple, from7 to 12 rags/in2.
[0020] It will be appreciated that the full panel.
easy open ends are conprised of a conductive
substrate. Suitable substrates include any of those
known in the . <can art, such as tin plated

. steel,:tin-free steel, and bl ack- pl ated steel. [0021]
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savings in both time and materials as compared with conventlonal methads, in
which one, two or even three coats are applled to a metal sheet the end is
stamped and reparr of the coating is required. ,

[0025] The present invention is further dlrected to a full panel easy open end

prepared accordlng to any of the methods dlsclosed herem

41[0026] o As used hereln unless otherwise expressly specrﬂed 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 herern is intended to mclude all 'sub- ranges subsumed

thereln Plural encompasses smgular and vice versa For example whlle certarn



7 have sone coating applied thereto prior to

el ectrodeposition: For exanple, a print .or other
design nay be applied to one or both sides of the end
prior to electrocoating. The -print can be covered
with a clear protective coas. At |east one surface of
the end, however, is substantially uncoated prior to
el ectrodeposition: The el ectrodeposition process,
coating, and the like are as descri bed above. [0023]
It may be desired, according to any enbodi nents of the
present invention, to apply a second el ectrocoat

foll owi ng cure of the first el ect rocoat.. A second
e@bedimestoany-heve eerederaibed dn tosmeiohi'3n " Asrylig gesin, one or more

a&ﬁﬁéie@ln%'ctah Hefys2Y ANd, L8k geﬁ%ﬂ%lﬁ the ¥rmi ?H@Fhe‘?’% Mhéant fo
have been creéated during cure o first -
referdp. prambyrn@ml ql;gorrmmevérbotrah@hﬁmlme@andcﬁopoiymers the pref x‘
i i coating on the full- panel easy open
.‘EHFQ&%&ﬁSRwééﬁgﬁ# abl e enanel rater test.results. For
exanple the nmet hods. of the ‘present invention can
consistently result in e Vg enanel rater
readings of- less than Zggayﬁﬁfanps, such as |ess
g [a\?wlza}w 10 miB"fbl!jC#ﬂ?@ exdamples {ardz immdehao zl!glstrmelth% mvpettxon‘ and..
. ile a seco rocaat . can be. used accordi-ng to
-shqyld B?@%ee ns{}fjﬁqe/@ﬁf g ﬁ? IpVention Ingny, W%t t he present
invention that no additional coat needs to be used

“over top of the electrocqat according to the present
met hods.. [0024] . Accor di %—E@T%irtal n enbodi nents of

[0028] PT €S &Mhfs dyid) \&gﬂé jilBtrated hégRPardtion & a Polyepir-grafbadylic
end-is mnimze i f not. elimnated, because the part
coRPly8@fanped pri or fo -coati.ng. Thus, the present -
invention represents a sigpgftijcant savings in both
‘time and materials as conpared with conventional -
met Kauihesisof RelyesteroAe is eamded pulasspllews:ee coats are
‘applied to a. metal sheet, . Tobfe gNd is -stanped,: and
repair_of the"coating is reguited. [0025] The

" present ngrachemtson is further d| rected tcParte‘.bMijgﬂ

ot hods d §I:“fo's§'dcﬁg'ran@’FB%%ﬁ'”A”s”ugéé Perern
| 18{8@6@1&3@"31@0% se expr essl| y specified, all nuﬂrb7et.s
Ethylene Glycol o - 344

_ . Charg_e#z , R

41A-C’yicohexan"e'd‘iCarboXylic Add .. - 2506 -
| 1sophthaiic Acid - - - - o2
Maleic Anhydride =~~~ - B 18
Dibutyltin Oxide “*.. .-~ S 1.9
Methyl Hydioquinone -+ & f  0.054
S _ Charge #3 o
‘Xylene . ... | L 212
S Charge #4 |
Xylene .- - . L 4 S 188.7



such as those expressing val ues, ranges, anmounts or
percentages nay be read as if prefaced by the word
"about', even if the.term does not expressly appear.
Any nunerical range recited herein is intended to

i nclude all sub ranges subsanmed therein. ' Plura
enconpasses singular and vice versa. For exanpl e,
while certain 8 enbodi nents may. have been descri bed
in ternms of "an" acrylic resin, one or nore acrylic
resins can be used. Also, as used herein, the term

"polyner" is meant to refer to prepolyners

or ner s'.and ,hot h. no, r nd t he,
1G0T " GigE v et RO oA e el s85ipped
withea ﬁt@terlM/éhg st%ltﬂlé’@sl H6el @i bladb eaBackddolurmm S(brlirﬁc%d 168 water
invention, and. should not be construed as lim

cppled ﬁ"?l?@‘n't‘ﬁieé And 8 haaiinguantiewdina thermpogtes corngded thngQh a

t@ngenatife rbddisidkalontol dl—ﬁndH eﬂﬁi Rlalcfith Rixtiere was heated to 125°C.
yester-graft-acrylic pol ynmer.. "Part 1 Synthesis .
:Q@\ar%# was @ddedhto the raixiure @ad tha ressitansmisipes was haaled tq react

lrlGQ Qltfd%'eﬁ %l@ %ﬂ'let% ﬁt’ll %tﬁ’e'(')q Qaterglﬁl%%qig E)&#legesq’é'g?aﬁ&‘? process
begam:;d ke bellcatesid W in bmxty'lLlous Mdvamﬁw@terl lss{qtnhg leahtinuaditd -
'268‘70 The reactlon tempé/ra{ure wa%sr;namtalned af 200°C until the distillation of
water began to stgmﬂcantly slow.. The reaction mixture was cooled to 180°C, the - |
packed column replaced with a Dean-Stark and a nltrogen sparge was started
Charge #3 was added and the- react|on was heated to 195°C for 7 hours at Wthh
time the acid value was less than 3.0 mg KOH/gram The resin was cooled

thmned with Charge #4, dlscharged and analyzed '

[0030] "The determmed 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.
Analysns of the. polymer by GPC (using linear polystyrene standards) showed the-
polymer to have an My, value of 10,115, Mn value of 2,798, and an MW/Mn value of
3.6. ..



D butyltin Oxide. 1.19 . Mthyl . Hydroqui none 0.054
Charge #3 Xylene_ . .27.2 Charge #4 . .Xylene 188.7 9
[ 0029] Charge #1 was added to a round-bottomed,
4-necked flask equipped wth a notor driven stainless
steel stir blade, a packed wol uim connected to a water
cool ed condenser and a heating mantle with a

t hernonet er connected through a tenperature feed-back
control device. The reaction, mxture was heated to
126C. Charge #2 was added to the m xture and the
resultant m xture was heated to react 1in a nitrogen
at nrosphere. At 130C, mater generated by the
esterification process befdH24 0 be collected. Wth
cont u

Co0C AL BERRY ok ic oBBAL RN B bhiNA ut 8 folows:
until the dlstlllatlon of Tahle@r began to

A ?]éJVV IIIC ICdeI UTI III)\l UTU U
180C, th col um replaced with. a—§§§43§2§§§—-
and a ni trogen sparge was sChatgedé! ' Charge #3 was

: ea was heated to 195C for ours
Pg&pym ‘VC?'%%F%M%”'&G 'Val ue was | ess than éBéCﬂg
| KOH gram The resin was cooCﬁd-a#zrmed W th Charge
#4, di schar d and ed [0030] The deter ed :
: ,Pﬁlﬂylfr\? léf%" hﬂ&%r gram and hydroxy V ‘%‘32 was
. t.AQ,yﬁgera&(yKﬂf_l/ugﬂ ﬁl’ékarﬂh@e det er mi ned non-vol ati | eiggnt ent -
| of 'the resin was . 69.9% as neasured by wei ght |oss of
a sanple heated to 110C f or Changgs . Anal ysi s of
BE@FAQ@&MﬁEV by GPC (using linear polystyrene 778
st'andards) showed the polyner to have an MW val ue of-
24tydicpeyet Mreénasre/lete 2,798, and an MV M .val ued9®bf  3.6.
: _Methacrylrc Acrd : e o 771_
Styrene .~ - A : . 162"
2-Ethylhexyl Acrylate - S 324
' Methyl Methacrylate A | o C -29.8 |
‘ 'PolyesterA ';,: T o : . 1080.0 .
Propylene Glycol Monomethyl Ether_' : _ 3 48.6_
‘ _ Charge #4 _
. '_Prop'ylene‘ Glyool'l\'/lonomethyl‘Ether' S | o 16.2
. 't4Anwylperoxy¥2=E’rhyl Hexanoate =~ . IR 32 -
R o Charge #5 - |
| Propylenie Glycol Monomethyl Ether . - . 16.2
| t-Amylperoxy-2-Ethyl Hexanoate ' -.3.2
| . Charge #6 - Ny
Propylene Glycol Monomethyl Ether - o : 102.8
_‘[0031]..' Charge #1 was added foa round bottom, 4—necked flask equrpped

" with a _m'otor,_dn\(en stalnless stee] stir b_lade, water cooled condenser and a heating



10 Part 2 Synthesis of

pol yester-graft-acrylic.copolyner "B" is carried out
as follows: Table 2 Ingredients Parts by Wi ght
Charge #1 Propyl ene @ ycol Mpnonethyl Ether 184.0
Charge #2 Propyl ene G ycol #bnonethyl Ether 43.2

t - Anyl per oxy- 2- Et hyl Hexanoate 16.2. Charge #3 Butyl
Acryl ate- 77.8 2-Hydroxyethyl Methacrylate 90.7

Met hacrylic Acid 77.1 Styrene .16.2 2-Et hyl hexyl
Acrylate 32.4 Methyl Methacrylate 29.8 Polyester A
1080.0 Propylene G ycol Mnornethyl.Ether. .48.6
Char ge#4 Propyl ene dycol Mpnonethyl Ether 16.2
manfighithea Gieymometer gpnnegisdinsrudh a @nmer@léﬁ fgedsbmck control

dé’lleé’ylrﬁ% gcr)roQ)eét_ﬁscdf tﬁ%ﬁ%%egékrggt % Peratl#g The addlt|on
.of Charges #2 and #3 were started samultaneously and contmued over 3 hours.

After the additions were complete, the reaction was held at 120°C for 30° mlnutes. )
Charge #4 was then added to the mixture and after 60 additional minutes, Cha'rge
#5 was added. After Charge #5 was added the mlxture was held for 60 addltlonal |
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-volatlle 1
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 polymer by GPC (using linear polystyrene
standards) showed the polymer to have an "My, value of 147 998, Myvalueof 4, 937 '

and an MW/Mn value of 29.9,

[0‘033] Thls example illustrates the preparatiOn ofa polyester—'graft-acryllc
copolymer. o o 4
Synthesis of polyester—graft-acryllc copolymer “C” is carned out as follows



Propyl ene d ycol Mpnonethyl Ether 102.8 '[0031] :
Charge #1 was added to a round-bottom 4-necked fl ask
equi pped with a notor driven stainless steel stir

bl ade, water cool ed condenser and a heating 11 nmantle
with a thernoneter connectert 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
continued over 3 hours. After the,additions were
conplete, the reaction was held at 1206C for 30

m. nutes. Charge #4 was .thgn . added to the m xture and - -
after 60 additional - mi nut.ggh%garge #5 was added.. -

ATTer ClAgaRIiémsas added, the M XT fga'ey Walghtt 0f 60
addi_t i onal

mnutes  and Charge #6 was added.” [0032]

The reactjon product was tRB#9B#HdI ed, discharged and

. pe@e\ﬁéeﬂy'com@ﬁoﬂ@ﬂ@rmaﬁd acid-value was 28.fg4mm - .
KOH gram The det-efm ned non-volatile content of the -

resin was.59.70% as nmeasur gdalgy #pei ght | oss of a-

PPGHYiRhE enohethyldfiér for 1 hour. Anal ysi sigofg t hé,..
' (using linear polystyrene st

pol'ymer GP ndar.ds)

-8 EP’Wh%EtB)S'I y‘?g‘éF‘Q?t ‘have an M val ue of 14%,7%98,, |

-M'val ue-of 4,937, and an gg\ll\/h gal ue of .29.9. Exanpl e
This exanpl e il | uSPaged

2 [0033 t he prepargtion of a
-BHH{&%? -graft-acrylic copolymer. Synt hesi%ts

| 2p0idygey. Meghadriiager yl i c. copol ymer "C' is camrll?éd» out
' fol.l : 12 - Table 3 Ingredients Parts by i ght -
IV,%a"iﬁpa'gc.g’JL:\%PropyI.ene G ycol Mon-1. Ether 184.%9\@%

Styrene N ,37.'8. .
2-Ethylhexyl Acrylaté” 756
| Methyl Methacrylate . 96.0
PolyesterA _ ' 468.9
Propylene Glycol Monomethyl Ether 1134 -
: R : ,Charge,#4"
' Propylene Glycol Monomethy! Ether . - '37.8
t-Arriylperoxy_—Z—Ethyl' Hexanoate 76
: . : o co | Charge #5 _ :
Propylene Glycol Monomethyt Ether - - 378
t-Amylperoxy-2-Ethyl Hexanoate 7.6
o . ' " Charge#6 :
Propylene Glycol Monomethyl Ether- o 136.4

[0034]-  Cherge #1 was added to a round-bottom, 4-necked flask equipped
with a motor driven stainless steel stir.blade, a water cooled condenser and-a

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



Charge #2 Propyl ene G ycol Mnonethyl Ether 100.9

t - Anyl per oxy- 2- Et hyl Hexanoate 37.8 Charge #3 Butyl

Acryl ate 226.8 2-Hydroxyethyl Methacrylate 211.7

Met hacrylic Acid 108.1 Styrene 37.8 2-Et hyl hexyl

Acrylate 75.6 Methyl Methatyylate, 96.0 Polyester A

468.9 Propylene dycol Mnonethyl Ether 113.4 Charge

#4 Propyl ene dycol Mononethyl Ether 37.,8

t - Ayl per oxy- 2- Et hyl Hexanoate 7.6 Charge #5

Propyl ene d ycol Mnonet hyl Ether .37.8,

t - Anyl per oxy- 2- Et hyl Hexanoate 7.6 Charge #6

Propyl ene d ycol Mnonethyl Ether 136.4 1[0034] Char ge

cantrolatevigeddbe contgnisoefittie Bask wate hpatettlogetipx iegkoerature. The:

'agﬁﬂéﬁ’ Bieeha l%t#a an #53k&e. &4 Hté’oeﬁnﬁlltgﬁé&féﬁl%rﬁf @d?lltmﬁéd {)ver 3
cool ed condenser an at’l

hmwtsh lﬁter tl&raadﬂﬁuﬂmwvere roepiatd, the redajon avasehedﬂaala‘tZWQ for 30

o578 DR L BT e D HE R ) ol Wi
Oﬁbﬁgeg#ﬁama ad@etl #Bﬁev&tlﬁarge #Etvm*s addasdl Mnamtnse waarheld for 60
accigl?ona mmutes and3 Charge #6 was added. . :
[0035] ° The reaction product was then cooled, discharged and analyzed "The-
determmed 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. Analysns of the polymer by GPC (usmg linear polystyrene
‘standards) showed the polymer to have an M“ value. of 38,794, M, value of 4, 878
and an MW/Mn value of 8.0. ' ‘ :

_ Examgle 3
.[0Q3.6] o ThlS example 1llustrates the preparatlon of an acryllc polymer.

: ‘Syrlthejsis of acrylic polymer “D” is earried out as follows: ',



hours. After the additions were conplete, the reaction
was held at 120C for 30 mnutes. Charge #4 Was then
added to the m xture and after 60 additional m nutes,
Charge #5 was added. After Charge #5 was added, the
m xture was held for 60 additional mnutes, and
Charge #6 was added. [0035] The reaction product was
t hen cool ed, discharged and anal yzed. The- determ ned
acid value was 28.6 ng KOH gram The determ ned
non-vol atile content of the resin was 61. 00% as
nmeasured by weight |loss of a sanple heated to 110C
for 1 hour. Analysis of the polyner by GPC (using

| i near pol ystyrene stahdéﬂﬂéiﬂshomed t he polyner to

—have—an e of~ 38,794, lvn V and -
. edid Pdits
an MIM - M 8.0. Exarml e [ 0036] T |q exarml e .

_i'llhustrates the preparati oﬁh@lfgea#i acryl ic polymer.

hesj mer "D' is carried
P{%ﬁ))}l bﬁ’fgl M%\%ﬁ&hg‘ lé)tﬁ%r edients -Parts by. V%%?t
Pobisyige GlycBrMpydpheaylEiheol Mononet hyl Et her 38864
- Propyl ene d.ycol . Monophenyl - Et her 387.6. Charge #2

Pr. opyl ene dycol Mononet hyChétdedi2 43. 7 Propyl ene

| Pepaiicig E563 %p&negyé%he”oineﬁeEtEéL_ESZ?QSI 475 s

PEOIGR Ghiol Monophenyt Ether 207
2-Ethylhexanol B _ - . 36.6

Dit-Butyl Peroxide | o 25.5

._ Cumene Hydroperoxrde :' o o - 2575
: - , . Charge, 43 _

Butyl Acrylate . s 1363.6
| 2- Hydroxyethyl Methacrylate o : 1240
Methacrylic Acid o - 3719
‘Styrene < - . 1240
5Ethylhexanol . - Lo 327 .
Vié’ropylene Glycol. Monomethyl Ether L ' '2_3.0.

o ' Char'ge #4 :

Propylene Glycol Monomethyl Ether . o -13.8 .
Dr-t-Butyl Peroxrde o ' o : 1 2.3

.[0037] Charge #1 was added toa round bottom 4—necked flask equipped

wrth a motor drrven stamless steel stir blade a water cooled condenser and a
heating mantle wrth a thermometer connected through a temperature feed- back
control device. The contents of the flask were heated to.reflux temperature ‘The -
'addrtron of Charges #2 and #3 were started simultaneously and contmued over 3.
, hours After the additions were complete 1/3 of Charge #4 was added to the




Butyl Acrylate 1363.6 2-Hydroxyethyl Methacryl ate
124.0 Methacrylic Acid 371.9 Styrene 124.0

2- Et hyl hexanol 32.7 Propyl ene d ycol . Mononet hyl

Et her. 23.0 Charge #4 Propyl ene dycol Mnonet hyl

Et her 13.8. D -t-Butyl Peroxide 12.3 [0037] Charge #1
was added-to a round-bottom 4-necked fl ask equi pped
with a notor driven stainless steel stir blade, a

wat er cool ed condenser and a heating mantle with a

t her nonet er connected through a tenperature feed-back
control device. The contents of the flask were heated

fl t t af ‘
S e R oS s e L B i e
artPaftsr-60ddforahmirAds thears oﬂ@h@rgé@ﬂphﬁ @dde’blSAftB‘r the final -
Charge #4 was. ad

15
Pogtien Pf SAwros ¥ s 450 b migRave figdder ‘é‘lﬁ?@ﬁﬂ%@?mms
th@ﬁ@@gled%@ dMchargBraii tid feBwk, mnutes the 1./3 of :

Charge #4 was added. After the final. portion of
Charge #4 was added, the m xture was hel'd for 120-
“addi tional minutes, -theEXam@leeli and di scharged from

r'eactyo \ i LG e
R L s
capepngrier of@amplema’ﬂm?é 1 (Part -2). [0039]. To a - -

ihi abl .
o201 LB NG g o
palydstervgraftdensic adpelmar tB"Oj odhls@asFthem B@ded 40.0g of GPRI 7590

.(G(egﬁgg%-g*ta%rfl: ?ﬁnhérlog& éggﬁ g8l¥1tr8n rﬁﬁ'n'eﬂ c%ﬂlpll'etle@/rlmxe/gl%%g of
N N’-drethylethanolamme was. added under agrtatron followed by a very slow
,addrtron of 1859 4g of deionized water. :
.[0040] “The resulting coatrng was electrodeposrted on trnplated 207.5 easy
‘open ends. The electrodeposrtron took place at a voltage of 245 volts over a 3
secondv dwell at a bath temperature of 77°F. The ends were bak,edr ina gas frred ‘
oven at an oven'temperatUre of 410°F for 3 minutes to give a film weight of

~8 mg/rn2 The resulting ends were tested for frlm mtegrrty using a Wilkens- _
Anderson WACO Digital Enamel Rater (See Table 5) Average Enamel Rater . -

values less than 3 mrllramps with no single value greater than 5, were targeted

Examgle .
[0041] . A coatrng composrtron was. formulated from the polyester—graft~acryl|c

copolymer “C” of Example 2. - : o

[0042] - .To a surtable contarner equrpped wrth agrtatron was added 91.8g of
'polyester-graft~acrylrc copolymer “C". To this was then added 40. Og of GPRl 7590
'(Georgra-Pacrfrc) phenolic resin solutron When completely mixed 9. 59 of -

N N’-drethylethanolamrne was added under agrtatron followed by a very slow

addrtlon of 1858.7g of deronrzed water.



N, N - di et hyl et hanol am ne was. added under agitation
followed by a very slow addition of 1859.49 of

dei oni zed water. [0040] . The resulting coating was

el ectrodeposited on tinplated 207.5 easy open ends.
The el ectrodeposition took @l ace at a voltage of 245
volts over a 3 second dwell at a bath tenperature of
77F. The ends were baked in a gas fired oven at an
oven tenperature of 410F for 3 mnutes, to give a film
wei ght of -8 ng/int. The resulting ends were tested
forfilmintegrity using a WI kens- Anderson WACO
Digital Enanel Rater (See Table 5). Average Enanel
[0B4BEr . valheeesmlmsg codtimgrwzB etedtradappsifedwn tinpiated i2A§idecasy

al
‘ orfe;béﬁq & r‘ﬁ\ giztfo]cgepgamﬁgqo% pg%{e\?\%t egdltag%? g?é golfsIr overtah3
séttgiggg?tegl;gat g’rﬁ? :a;gﬁieféi’ame ok TIB! Wh‘ierertd@Welré bEkedrer &gas fired
o) LN HENIRTIPEERINE Y1 §ﬂ§ fr e @P@&%"’%?é T Weidht pf ¢

~§ Q%W ”’?F\e résultr é‘brﬁd&'v@erw@éstéd%ﬁ il ﬁlﬁegréﬁ) uieg efWIBt%‘Rb— :
75 aci fi Cga henol IEae gt sol ut When
|

Aa@wgpet/\é‘wo Digial Egagee! aq(Ree 47 | Rl

éﬂ%ﬂzhaﬁsi@\w targeted. -
.Vé‘g%?eﬁsg%s?glgmf?é%ﬂ'gde%@%??gghé  Srou® 16 [0043] “The

resulting coating was electrodeposited on tinplated
-207.5 easy open ends. Tl’é&ﬂ%&odepo& tion took

'["@tﬂge at @ o’éﬂn m sntr%fi%goﬁﬁﬂ%ﬁrﬁ&n ?ne “b” of _.

bath rat e ends were ake in
Egarmplei 3.ed. oven at an oven tenperature of 410F for 3

[484§tt es. gfoe% ggl aeblgcontaﬂktﬂgglgé}s cﬁfw'th §g|f51(o'n't&as adifed 67.79 of. ,

It|n Wer e

tegrity using a
{1 Adrgiiospolyhnete’DS 0 ToOWAS@rEBithén adlda@héfry oRMETHYLEN 7$%Qﬁ
i P RRRbICTER, 58l 4505 »zgte“wg ore
Ntfﬂ-’tcﬂéﬂ‘@l@thanﬁmme a6 added under agrtatlon followed. by a very slow
addition of 1882.1g of deionized. water: . '
[0046] - The resultmg coating was electrodepos:ted on tmplated 300 full panel :
easy open ‘ends. The eiectrodeposrtlon took place at a 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 mmutes to glve a fxlm weight of
~8 mg/in® The resultmg ends were tested for fulm mtegnty usmg 2 Wllkens-
Anderson WACO Dlgltal Enamel Rater (See Table 5). Average Enamel Rater

values less than 3 mrlIramps with-no smgle value greater than 5, were targeted

: - Table S - . .
End#1 - End#2 End#3 End#4 End#5.. End#6 . Average
Example4 - 38 - 09 .- 23 - 16 3.5 .19 23
Example5. ~ 05 04  12. .47 01 01 07 -

Example6 .- 0.6 . 00. . .00 . 04 = = 00



[0044]. A coating conposition was formul ated fromthe
acrylic polynmer "D' of Exanple 3. [0045] ' To a

sui tabl e contai ner equi pped with agitation..was added
67.7g of the acrylic polynmer "D'. To this was then
added 40, Oy of METHYLON 75108 (Durez Cor porati on)
phenolic resin. Wen conpletely m xed 10. 2g of

N, N - di et hyl et hanol am ne was added under agitation
foll owed. by a very slow addition of 1882.1g of

dei oni zed. water: [0046] The resulting coating was

el ectrodeposited on tinplated 300 full panel easy
open ends. The eIectrodeEPS|t|on tooKﬁﬁhace %
Asiangesesn fromn Tablerd excelienhenagpeldates AP Wergiobiained with
A HPRe cakhtHgR. of 85F. The ends were baked in a gas fired
.oven at an oven tenperature of 410F for 3 mnutes, to
-give a filn1meight of --8 . ng/inz. The resulting ends'

te
[wgzr son 5\{)@%83% git é‘llépl':ér?gﬂr?g ?ﬁéﬁtgt"g?“éeg‘g’gﬁ%?w“é"@%)%n
deseritegebbra farl puRaeses of illustiation, 4l bagMidgniipithesengidied in the

R0 A o Pl o tloecOhReriBh 484 6b maco

witheutdppartBodngh ¢helingestiah 5 defiBed it @ppendeg clgims.
Exanple 5. 0.5 0.4 1.2 1.7 011 0.1 0.7 Exanple 6 .
0.0. 0.0O. . .0.0. 0.1 0:0 17 As can be seen from
Tabl e 5, excellent enanel rater readings were obtained
with all three coatings. [0047] Wereas particul ar
enbodi nents of this invention have been described
above for purposes of illustration, it will be evident
to those skilled in the art that nunmerous variations
of the details of the present invention nmay be nade

W t hout departing fromthe invention as defined in the
appended cl ai ns.




18 WHAT IS CLAIMED IS: 1. A nethod for el ectrocoating
a surface that is 50% or greater of the surface
uncoated of a full panel easy open end conpri sing

el ectrodepositing on the end an el ectrodepositable
coating that is epoxy free ah8l conprises a

crosslinker in an anmount of 30 wt.-%or nore based on
total solid weight of the coating. 2. The nethod of

MAfEBilg: said nmethod is effected by anodic

v@ﬁ@I??ﬁﬂép03|?”§n 3. The nethod of Claim1l, wherein
the coating conprlses acrylic. 4. The method of C aim

r oxy ? L; : Mﬁg‘gﬁﬁ@g@k} trgo%g%ﬂgf %&“E%ge hatds 50%0 pr greater of the

sWHEEE URchted ©f @Sl ipaker easy épdhendcomprisimseletitseéspoditing on
The nmethod of Claim5, wherein the crosslinker

theoemnd ag@éecade%ttablsocq@émg Hhaﬁdé ooy friee antkcepRLisey)a

cwestsgﬂw |g I%h%ﬁf)ﬁﬁff%fo%ﬂv? 9"6 geoﬂﬁé(yr 21]1 ;}&?Lé&fﬂ weight of the
coatdsgl i nker conprises at Ieast 60 wei ght percent of

the coating, with weight percent being based on total
solids weight. 8. The conposition of Caim3, further

conphi Si NgHAG YESIHESF CI mWh@vh%?éﬁ’H%%'d hth&d |s%fPédié@by anodic

wher €in the acr@]%lc and polyester are a graft
etsgprodepesitiodd 10. The nethod of Claim9, wherein the
coating is aqueous. 11. The nethod of C aim 3,
wherein the coating i s aqueous.

3. The method of Claim 1, wherein the coating comprises acrylic.

4, The method of Claim 3, wherein the acrylic comprises

hydroxyethylmethacryiate.

5. The method of Claim 1, wherein the crosslinker is a phenolic
crosslinker.
6. The method of Claim 5, wherein the crosslinker comprises at least

50 weight percent of the coating, with weight percent being based on total solids
weight.

7. The method of Claim 5, wherein the crosslinker comprises at least
60 weight percent of the coating, with weight percent being based on total solids
weight.

8. The composition of Claim 3, further comprising polyester.

9. The composition of Claim 8, wherein the acrylic and polyester are a

graft copolymer.



12. A nmethod for preparing a full panel easy open end
conprising: (a) stanping an end froma netal sheet;
and (b) el ectrodepositing on the end an

el ectrodepositable coating that is epoxy free and
conprises a crosslinker in an9anmount of 30 wt.-% or
nore based on total solids weight; wherein a surface
of the end is 50% or greater of the surface uncoated
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vvherel n the met eet ['ubricated prior
st anpi ng 14. The nmethod of C aim 13, wherei n the
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12. A method for preparing a full panel easy open end comprising:

(a)  stamping an end from a metal sheet; and

(b)  electrodepositing on the end an electrodepositable coating that is
epoxy free and comprises a crosslinker in an amount of 30 wt.-%
or more based on total solids weight;

wherein a surface of the end is 50% or greater of the surface uncoated prior to

step (b).

13.  The method of Claim 12, wherein the metal sheet is lubricated prior

to stamping.

14.  The method of Claim 13, wherein the stamped end is cleaned prior

to electrodeposition.

15. A full panel easy open end prepared according to Claim 1 or 12.



