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H GHLY WEATHER- RESI STANT ELECTRODEPCSI TI ON COATI NG IﬂL%%EJﬁi@hﬁs

I nvention relates to an electrode- position coating cofosition, a nor e

e ably to a highly weather-resistant el ectrodeposition coating ;
jonposhtion. It nmay be capable of inparting an excellent weat.her resistafce
to dh avodi zed al um ni um or alum niumall oy nmaterial (hereinafter, sinply

t efien to as an alypkRURREEH &l e PYn DR eLE ;59' QS| on coating

[t further—Tetrate O oot F—eSgesi—t ion, and to
rticles. As an exanple géAEEﬂGeE@ﬁ§U§¥¥¥ENtiO” coating t
I ons used for coating t T |, there has been known
an acrylic-nel am ne bagﬁgsm@ﬁegn§QBHMﬂ%ryfé@ﬂgg-éﬂs el sggoating
conposition, for exanple, there is used a water-sol uble or ¥
wat er - di sperpos tei awatoayingnpompbisat iwm,Ch did oligdeied by mi xing mel ani ne
resin as a crosslinking agent wwth a water-soluble or water- dispersible
resin fornmecdisfemitlnl i zt 1ga ah pghYgamweartylerc measi st a1bf aé Declt Bydeposition
copol ynmeri zation of acrylic acid or nethacrylic acid with other acrylic
unsat ur at ed aR#tcRS corpesitidyl enftal mayundet wagiabd eroodnimpait bngnanni a
or organic am ne. The acrylic-nel am ne based el ectrodeposition coating
conposi ti on e MRt Werkheiskasiatanse ¥¢ BH 1a1atizad 2l wpsniyehols an
ot porroodhatitin B i18y G0ELRLa 1OVRER R DUnply WordliFed %o ®

as an aluminium material) by one electrodeposition coating

S

alone. It further relates to a method.of.preparing a (?3
composition, and to coated articles. | |

As an example of the electrodeposition coating
commpositions used for coating the aluminium material, éhere
has been known an acrylic-melamine based water-soluble or
water-dispersible coating composition, for example, there
is used a water-soluble or water-dispersible coating
pomposition which is obtained by mixing melamine resin as
a crosslinking agent Qith a water-soluble or water-
dispersible resin formed by neutralizing a polycarbox&lic
resin obtained by copolymerization of acrylic acid or
methacrylic acid with other acrylic unsaturated monomer
and/or ethylenically unsaturated monomer with ammonia or
organic amine. The acrylic-melamine based electrodeposition
coating pompositibn has widely been uéed in coating building
materials such as an aluminium sash used in the general
houses and high buildings due to its goéd corrosion

resistance and weather resistance.



re5|stance and weat her resistance. -2- However, although t he
acryIJc mel am ne based el ectrodeposition coating conp05|t|on exhibits a”
satlsfactory weat her resistance when used in the general houses, the

el ecls.odepositi bon coating conposi.tion is quite incapable of satisfying
recemt requirements for .durabjlity over a2kong period of tine of severag
decades when appl i ed tpoueb@kngaﬂehsagﬂl%h£03c9§qlbam%&thheg%ased

Accordi ngly, devel opnent of an'inproved coating Conposition over
‘conventional &l &strodepesition esating eeapegataea lehbghky gdemanded.
Theré has heretof ore been known a fl uorocarbon polymers based coating
Lonposi tion v&uchsfswapylbheaeﬁef-owasmstanéel WheHapaeteed tae 28nk2a30
years as a coating conposition to forma highly durable film The ™

f 1 uorocar bon pokyer| stbasetlecvaddegosbdtposi toabing tompeststiiahl yscqatied by
coating neans such as air spray coating, electrostatic spray coating.and -
.roll coating, imwamaklén@bssabiefrbnberaqéﬁbrnéguinamedtenfarsdbsaba&ety _
having conplicated shapes such as the aluminiumsash, resulting in that a
required fil MY cknbeRE i Renbed odf abHeel efii sevargl fecafingt when, aphdhed

' applled to .an |q?er ortion of a_ concave surface, and
: uilding materials .for use in bulldlngs. Accordlngly,

development of an improved coatlng comp051tlon over the
_ conventional electrodeposition coating composition 'is highly
demanded. - |
There has heretofoﬁe been known a fluorocarbon
polymers based coating comﬁosition which is capable of
forming a film guaranteed for 20 to 30 years as a coating
compesition_to form a highly durable film, The fluorocarbon
pol&mers based coating composiﬁion is to be usually coated :
by coating means such as air Spray coating, electrostatic
spray coating and roll coating, and- is impossible to be
_'uniformly coated on a substrate having compiicated shapes
such.as the aluminium sash, resulting in that a required
L/ film thickness is not obtained uniformly, for instance,
ewhen applied to an inner portion of a concave surface'and

in that.preblems are produced in-quality assurance.

Preferred embodiments of this invention provide a
highly'weatheh-nesistant electrodeposition coating
composition which is capable of assuring high weather

resistance over several decades as recently required when



it \pr obl ens are pr.oduced in quality assurance. Preferred enbodi nents
of| tfiys Nnventi-on provide a highly weather-resistant el ectrodeposition
nyg cpnposition which is capable of assuring high weather resistance-™
effal decades as recently required wien ‘applied to‘building. .-
for use in buildings, and of being uniformy coated on-substrates
ompl i 638 d e ARESbuilding THEtePEBSENForl RMERNtI PN U PIPVAEES andNof -

“el ect rjbdepo_si t1on coating conposition obtained by: dispersing a m xture of
(a) 20 to 90%ehwngreughirodinian aoktleidc oAl yiderytés mesiihg peeppnad dtyd

copol ymerizing an [ERR] -ethylenically unsaturated carboxylic acid with a
hydr oxy- gr oupsapatpae Bi .ng -acT §ild c prorosrem @ndianv etohy i eni caplryo wnsdteus at ech

- .nonomner copol ynerizabl e therewith, said resin having an acid value of from

.30 to 100 anelachyddepesitimey afafingn Qoupesi19bon wbhaibed bE:t o -80% by
wei ght of fluorocarbon polynmer, which is a honopol yner or a copol yner of

~fluorool efins and ifdsrensdmsg @ @i emre @f of from0.1 to 50 [ERR] and a

mel ti ng point  not hiagher than a heating tenperature for_curi ng afilm _ -
formed from said (%l e@% deRpdt t PEnveLEhti o BhRSTYIDR, PPAYEREDIXFId e

f r m scibj rgani l.ven : :
of a Wate. ?:Cesbine %r apax(‘:ego_bx? tccatpoolyme-r:i.zin_g an a,B-ethylenically

unsaturated carboxylic acid with a hydroxy-group containing 

acrylic monomer and &n ethylenically unsaturated monpmer'

copolymerizablé therewith, said resin having an acid value, |

. of from 30 to 100 and a.hydfoxy number of from 20 to 100,

with'(B) iO to-80%-by_weight qf fluorocarbon.polymer;
which is a hoﬁopolymer or g copolymer of-fluofoolefins and
has a particle'diameter.of from.O;l to 50'mu and a meiting
poiﬁt_noﬁ highef_than.a heating tempefaturé for curingla
filﬁ'fopmed_froﬁ.said_électrodeposition coaﬁing
comppsifion; | |

in ﬁhe.p:esence.of a water miscible organic_901vent to

form a diépersion,

y

 £011owed_by neutralizing the disperSion with a\_J

neutralizing agent which is ammonia or an organic amine the

mixture then being water-soluble or water-dispersible.

- Y



forma dispersion, followed by neutralizing the dispersion wth a/
neut-ral i zi ng agent which is amonia or an-organic amine the mixture th
bei ng wat er-sol ubl e or waterLQispershgle. One of the excellent feat
of peeferred el ectrodeposition coati conpositions of the present '
i nvention isin that the el ectrodeposition coating conposition is cap
of formng a highly veatdify -d@siipd adkcdildnt NrOALULORL bNT.prid¥eF@a$on |
such an effect is provided is that the fluorocarbon polyners used in
conbi nati on wiglife dt/ie M 1 503 i 61 1 n g@ofiposiit $HRY SidH etier yrésent
pol ycarboxylic resin presents in a suspended state nostly w thout being
dissolved in tihgendieaus Sanitindt el éBestihpeepesitdoel esdt buigposition
along with the acrylic polycarboxylic resin to forman el ectrodeposited
film which i omposd tdtona itsenegratile eofhi Hiwvmindam biehlhel veagheoinesbstahe
fl.uorocarbon polyners, resulting in that the acrylic polycarboxylic resin
and the fluor dddmbdm paleymmating s Fhd oredson owhiprsnch fageeif f¢¢n L, which
- both the acrylic polycarboxylic resin and the fluorocarbon polyners are
uni formy fusedoviied dsultiiafg theidilorererar ot ypekguers used in

combination with the water-soluble 6r water-dispersible

.acrylic polycarboxylic resin presents in a suspended state
-ﬁostly without being dissolved in the équeaus solution,

and is subjected to electrodepésition-alohg with the acrylic

polycarboxylic fesin to form an eiectrodéposited film, which
 is cuped at.a temperaturé higher than.ﬁhe mélting point'

of the.fluorocarbon'polymeré, resulting in that the acrylic

pblycarboxylic resin and the flucrocarbon polyheré-ﬁelt

uniformly to form a fused film in which both the acrylic

pdlyéarquylic fesin and the fluorocarbon polymers are .

uniformly'fuéed. The resulting fluorocarbon polymefs

-

]



cont ai ni'ng el ectrodeposition coating- filmhas not only such a high weather
resi stance over several decades and chemcal resistance as to conpete with
he conventional fluorocarbon polynmers cogptaining coating film but also-is
to\be uniformy formed even on the substrdtes. having conplicateéed shapes, .
N, as_the al um ni um sash. Representative exanpl.es. of the o
\ethyleﬁ?%&?%?lﬁﬁsé%ﬁFEF@EeBQFB&%ﬂW<9° .{H%rﬁ%%ﬂk?%ﬁw%ﬁ?(PQﬁﬁ(fugh'
arylic acjd, naLeLc aci d,
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acrylic amd hacrylic afti de nonomers such as N-nethyl ol acryl ani de,

 N-net hyl ol - Hr‘?{[fapmraﬁwﬁedaeqeﬂ%hyltsaledis%@%ea&rwa_mgeeoﬁmteéd of

the ethylenically unsaturated nononmer include aromatic nononers such-as

~styrene and ¥$Q¥£§9|§§8§;a§athexﬁhhﬁiwhuﬂ seser s such as vinyl acetate and
e,

vi nyl propionia
met-hacrylonitrile.

and, uneal uraledvl Wil 'Y ¥nd % Sedyidd &Py
- unsatufated cﬁrboxylic acid'inciude aér&liq acid,
methacr?lic acid,'maleic acid, "and itécqnic acid,
| Representative examp1eS of the acrylic_mopomer_incldde
aérylib.eéter monomers such as 2-hydfoxy¢thyl écrylate,.' '_&)_
é;hydroxypropyl acrylate and 3-hydroxypfopfllacryiate: |
..méthaérylic'ester:monomers such as-2-h9droxyethjl
methacrylate, 2-hydrqupropyl_ﬁethagrylate and 3-hydroxy-
_ prdpyi methacrylate; and aCrYIic.amide'or methéérylic amide
monomers such as N¥methylbiacrylamide,'N-methyiol-
'_ﬁethacrflamidé,'and methylbldiaceﬁone ééryiamide.
Examples of the ethY1ehi¢aliy unsaturated monomer include
arbmétic ﬁonomers such as styrene and'vinyltoluene,
carboxylic vinyl esters such as vinyl acetate-and_Vinyl: : ¢
propioniate, and uﬁsaturéﬁed,nitriles such as acrylb—' ~

nitrile énd-methacrYIdnitrile.



It is necessary for the acid value of the acrylic polycarboxylic resin
be in the range of from30 to 100, preferably 35 to 70, because the a ryI|
pol year boxyl i.c r.esi.n shoul d be such that the mxture:of the acrylic
pol ygar boxykic resin with the fluorocarbon polyners is made fully
wat er - sol ubt e- or. wat er - di spersi bl e with ammonia or an organi c am ne.
the acid value of the acrylic polycarboxyjic resin is lower than 30,
aqueous sol ution exhibits a poor dissolve®% state and has bad stabilit \
time, and the filmfornmed froma coating conposition by use of such a resin
exhi bits poor appearance. ‘On the other hand, when the acid val ue is higher
fhan 100, weather resistldnde afeasssaany ydare ot yaatdborglie ofsthei asebiics

1 owered, appearance particularly gloss is | owered, co-electrophoretic
_property of t e LMCaEectich s behdrarthari PRRGRse R (e 3@ o 100,
crossllnklng agent beconme poor resulting in _poor film performance,_ and
conpat i bi | i t'y PReE® ek ¥ | rt&gpooﬁ%%ﬁ?er@%eﬁﬁfrﬁb%l%a@W%%ﬁ‘P?!‘ﬁblFn t hat

cl oudi ness of the filmi.s, remark bI i.ncreased. el ect rodeposition
coating conpoSi&Siidn (S‘P“lj'l‘?ehﬁr erﬁqeoﬁn’rﬁa’i}‘r%c‘? dererd Y +ESin or
bl ock polyiso nate.which is used a t sslln a Then, the
hydroxy group%ﬁi ngﬁP é@r% sf% }&Jgi é}%?roc Jg%n o] ymers is made

fully water-soluble or water-dlspers1b1e_w1th ammonla or
an-organic'amine. When the acid value of the acrylic
polycarboxylic resin is loﬁef than 30, the aqueous solution
ekhibits a poor diésolved state and has bad stability with
'tihe, and the-film formed_from a eoating cohposition bj

use of such a resin exhibits poor appearance. On the other
hand, when the acid value is higher than 100,awéaﬁher'
resistance.of the acrylic polycarboxylic_resin itself is
lowered,'appearaace, eapticularly gloss is lowefed,
eo-eleCteophoretic preperty of theffluorocarbqn bolymers
and an amino hesin used as a crosslinking agent.become poor

resulting'in poor film performance, ahd.compatibility with

NG the fluorocarbon polymers_becomes bad, resulting in that

cloudiness of the film is remarkably-increased,



‘ktkoxyethyl,acrylate, 2- hydroxypropyl acrylate, 2- hydroxyethyl _
prhagryl ate or 2-hydroxypropyl nethacryl-ate, The hydroxy nunber of the
acry\fi c ol ycarboxylic resin is in the raffge of from 20 to 100, preferably
40K80.\ Wien the hydroxy nunber of the resin is |ower than:20, physical «
' ed of the film fohereeletrefiepasatéopogoatify dompaisiar dnand, whéh
haph 100, conpatab- ility with the fl uorocarbon pol yners becones

| £ thhR) PAesent O oRRT heRsmay  ineludemaimd noemeskiabloy iblockased.
The f 6carbon polymers used_.in the present invention may be honopol yners
or copol yner PXHY ¥ &8 i vichchs aysedt paf ther ssoBpildnking agent.

hexaf | , ¢hl iflu et hyl ene,. vi nyl i.dene fl uoride or vihyl
T S AR Ao B e
ene. _ rs, _

| ggntg{ggyati%iﬁgaﬁﬁﬁiigﬁ%&ﬂ%ﬁ#&%ﬁé?rugFagpé?FH?raﬁaitﬁErVﬂﬁéFla d h?sI |
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LgrgPeifgfluoroe?ﬁ??gﬁé?qggﬁéiﬁl%ﬁggh%r??fgg?ge§E§Pghégsggﬂ§§i%&gﬁaeﬁg

fluoride, poliyviuhd range of from 20 to 100, preferably 30 to 80.

2

J

When the hydfoxy number of the resin is lower than 20,'
physidal p;Ope?ties of théffilm formed theréfrom are _
poor. Oh]the other hand,.when higher.than 100, dompatab- \\)
ility with the fluorocarbon ponmers becomes bad,.resul-l
‘ting in that cloudiness of the film is remarkably
' ihcreased. o
The fluor@éarhon_polymers-ﬁSed_inwthe present
invention may be homopolymers or copolymers of fluoroolefins
such:as.ietrafluoroethylene,-hexafluorépropene,'
'chlorotrifiuofoéthylene,'vinylidéné fluoride or vinyl
flubride; copoljﬁers of thése'fiuordolefiﬁs with olefins
such as.ethYIehe and propylene:éndlar fludrbvinyl ethérs, o
ppo#idéd-that the copolymer contains at least 50% by weight

of fluoroolefin; and the like, and has melting point not



fluoride, tetrafl uoroethyl ene-hexafl uor opropene copol yner,

et hyl.ene-chl orotri fl uoroet hyl ene copol yner, tetrafl uoro-

‘et hyt'ene-fluoerovinyl ether copolyner, ethylene-

t et rsak.l uor oet hyt ene-fl uorovinyl ether ter Iyner and the liKke,

pol yvi nylidene fluoride being preferred. I® is not necessary for t he
to be unif.ormy diss Ivedﬂ n the a ueous sten1 5

fl : b |
| Loﬁgr;gaghgnfﬁg %ogaiggﬁ 60P§ﬁ€ﬁ§5| ﬁﬁﬁ&5§£¥§ﬁ fQﬂrﬁWﬁ} if@rmed
the Tange of FRoh the S137keleBlohits ot 13 1“%a5$%31?p é”eé’ﬁsid‘? d e SN
31 uorocarbon pkm%si W@'heaohs prs%@%rﬁqcb%x% Ao %fPJ't% LR, %%f'Z%“ n,

contains the uorocar ymer s “havi ng cl e dlaneter ron1ab ut

0.1 to 3.0 m y ol of N 113G

conposi tion OgaQggbg?eggggupgvgggygﬁeggrg?b¥gu%%§1e%e ?839%§int of th
f 1 uorocar bon ﬁﬁhyﬂﬁbﬁoﬁﬁﬁ§IEHeth?oQ&Qiﬁ?&lﬁ@ﬁ@n?hgﬁrhﬁepr%EQ&%QB&ant
hi gher than a tenperature for curing a fiimformed. from'
eIectrodep05|floar¢ﬂa;|ﬂgteaﬂmﬂerbeeﬂynanehﬁeaaeaﬁarop&bpahboﬁopbﬂ@herqb|y
- not higher than [ ERR], whereby the acrylic polycarboxylic :

. resin- fIuorocatbnhepeFyhﬁpsotrhﬁiuorpsthmiﬁad pnpsawhea,stateafhabruhlIe

the filmof the coatlng
ethylene 1uorov1ny1 ether copolymer, ethylene-

tetrafluoroethylene-fluorov1ny1 ether terpolymer, and the
, . like, polyvinylidene fluoride being preferred,
it'is not.neceséery-for the fiuorocarbon polymers
to be uniforle'dissoived'in'the aquebus system, so leng
es'the fluorocarbonppelymers is capable of forming a-'
suspension therein.' The'particie diameter:of the fluoro-
carbon polymers used is in the range of from 0.1 to 50
| mllllmlcron (mu) A dlsper51on of the fluorocarbon
polymers, which 1s prepared by normal emu151on
polymerlzatlon, contalns the fluerocarbon polymers having
a particle diameter of from:abodt 0.1 to 3.0 micrometer,
% : and may be preferably used in the coatingICOmposition ef
_the'present ihvention as it is.
| | r The melting poinﬁ of the fluorocarbon polymers
used in the present invention ig preferably.hotfﬁgher
theh a .temperapure for curing a film'formed:from the -
electrodepoéition coating eompositien in the present _
: invention, preferably not higher'than 200°C, whereby the

acrylic polycarboxylic resin-fluorocarbon polymers film



conp05|t|on of the present invention is.heated for curlng, -the fluorocarbon

pol'yirers. is partly nelted or softened to be uniformy distributed into the

film \Wen the mel ti ng point of the. fluorocarbon polymers is higher than-

theyg” ing tenperature for curing, any fiimwth uniformdistribution is_.

notf obt-ained to forma filmin which the fl'uorocarbon-polyners is |solatéﬂ

r eJUNNGNI n dshdtonfssd dursatsil ia S ioFtq et udk bkar bba Polpnefsths coettiaidy

' d. \The mi xing ratio of the acrylic polycarboxylicresinto the

bgn cmlwér%l% FudiPe RASTHREL (R HRRt D] hst eaFaﬁgéoaf CHPdMBI0 10 -

90% [ erabl 30 to 80%Db the latter 'is i'n the = -
RYr? orieb & PR LS A5 50 BLo0%; 89" BeFifpeduien he

e A K TS ilcTEe B
'80% b h f bat h
el S AL A T
acrylic polygg 'ﬂéd“??d%dﬁ%'?ﬁ?EéJF} éxmﬁﬁ% %@?@ztﬁruﬁﬂ?oﬁﬁnunt to

be used of. the quorocarbon polymers 1s Tes's t the highly

“Bather-reSI%h%&bl%bQQbhOQQpQ$dﬂdﬂtaﬂﬁﬁdfEbCEHEKE%thDmaEEOQQhBE thet he
- present invention is not obtained. As required, conventionally known anyno.

resin fluorocarbon polymers is isolated, resulting in that good

~ durability of the fluorocarbon pdlymers is not fully
.'exhibited. | | | | | . -
A : _ : _ _ S | L
The mixing ratio of the acrylic polycarboxylic 7/
resin to the fluorocarbon polymers is such that the former
is in the range of from 20 to 90% by welght prefenab;y
30 to 80% by wezght, while the latte: is in the rénge of
from 10 to 80% by weight, -pi-ef_erably 20 to_"r_o% by v}eigh_t.
- When the amount td be'nsed of the acrylic pplycafb§xylic
resin is 1éss than 20% bj weight, or thé amount to be used
“of the fluohocafbon polymers_ié more than 80% by.weighti'
 _gpreparation'6f'uniform and siable electrddebpsition bath -
 is made difficult. o o - Y
| On the other hand when the amount to be used | |
_of¢thé'acry;ic po;ycarboxylic ‘resin is more than 90% by
weight;_or the améunt to,be-used of the fluorocarbon
.p§iymers:ié[léss_than'10% by weight, the highly_
_wggiher-resistaht eiegtrqdebosition coating composition
accobding.to_thélpresént inveﬂtion is not obtained. -

As required, conventionally known amino resin



and bl.ock polyi socyanate may be used as the crosslinking agent in the
el’ect.r odeposi tion coating conposition of the-present invention. Adducts
wi t h./f or mal dehyde of nel anmine, urea, benzoguanani ne, acetoguanami ne or
m xtx.es.thereof, *and al cohol etherified conpounds thereof may be used
the am no résin, which is not,required to|lg® water-sol uble. The bl ock
. pol yi socyanat e "be prepared by reactin ol yi socyanat e .conpound wi t.
bl ocki ng agerﬁn%‘gg BR °ya%batp?1§ﬁéﬂlge Eﬁ SeShSCTPsRlipking dernitanal
conpound i nclude .t ol yd ene diisocyanate, 4,4 -djiphen t hang diisocvanat<,
xylylene dii sl&c;e/t eaté/ef;ec:}erf%da%‘? 1"e:'h""en dﬂl‘?%%lc%n%&%},?o iege%_t#;l%hée prggegé,
diisocyanate,; Vs ﬁﬂis . j - % bi s
(cycl ohexyl i sloAc%%{n%eoe_ et Kyi cy?f?'o%e?%?n’e &ﬂﬁ g] % _ %fi%%%?/%’h%?b,ere;’
1, 3- (i socyanafeh JEgdit am V) WEdluad SPRNOT O e £ $06Y WP Lac # 1 1 4wd hy! -
hexamet hyl ene di i socyanate,” and the like. The am no resin and the'block
pol yi socyanat dBhe 10 e s ol e & dip d th ¢ H 694 6 O Nmay BB AYselBYs RBe Uififlo! N an
-amount not nore than 10% by wei ght of the el ectrodeposition coating _
conposi ti on afedite, pAASANtis M tneajuiradingd ase ofa terasv ruleld, t he or gani ¢
am ne used as the neutralizing agent for maki ng water-soluble in the
present invention incl uthe drimmi epoldiimtdydnat draray be prepared by reactipg

polyisocyanaté comﬁound with a blocking agent such as
alcoho; aqd phenol.: Examples of the polyisocyanate compound -
o .. include_tolyléneldiisocyanate, 4;4f-diphenylmethane
: diisocyanate, xyljlene diisocyanate, methaxylylene
diisdcyanaté, hexémethylene diisocyanate, lysine
diisocyanate, 4,4'-methjlene bis (cy;;bhexylisocyanate),
methylcyclphexane 2;4(2,6) diisocyanate, 1,3=-(isocyanate-
methyl) cyclohexane, isophorone diisocyanaté,itrimethyl-
hexamethylene diisocyanate, and the like.

The amino resin and the,bléck po;yisocxghate may
be used élone or in cdmbination, They may be ﬁsed in an
amount not more than 10% by weight of the electrodeposition

- o éoating composition of thé present invention. |
Examples of'amﬁonia'and the organic amine used
as the néuﬁralizing agent for making water-soluble in the
present invention inélude-ammonia, dimethylamine,
trimethylamine, diethylamine, ﬁrieth?lamiqé,_.

diisopfopylamine, butylamine, monoethanolaminé,

-

diethanolamine, triethanolamine, monoisopropanolamine,

diisopropaholamine; triisopropanolamine, N-methyl-



trimet hyl ani ne, di et hyl am ne, triethyl am ne, diisopropylanine, butylami ne,
nongethanol am ne, di et hanol am ne, tri et hanol am ne nonoi sopropanol am ne,

/¢

Qpanol am ne, triisopropanol amne, N-nethyl- ~ ethanol am ne, o~
e hylethanolanine 'N—nethyl 'dieth rhglamne and pol yglwycol ani.ng. ,_.

T

unt offromO 3to 12 T

v electrodep05|t|on coati ng conposi ti on ‘of the present |nvent|on

odiethaaoﬂahmnm1dmdﬂnnkhgkﬁnnlznzu553cﬁhQXEnnaumrqﬂiiEng

quorooarbon pol ymers originally having bad conpatibility as a bi nder
conponent Wi agenhe pesulisedhin tare agicoudi s rAw b hot adive? sequivaliente on

the weat her
- transparent

resi stance and chemical resistance of the film However, when a .

Vith reeeertobocIcardordds srouredt ride aeprmla!rssmlemalfwmhay

be formed by maintaining the acid val ue ‘and the hydroxyl number of” the

acrylic pol

yB&EBBxylic resin as | ow as .possible within the af oresai d range

| and by | owering the value of the sol ubil.i.t met er thereof. to rove
Ly LPrering Lhe vahhe o e s Fhas SRS AR L T i ah e

sol vents areprg§ggt'9nbggtlon is llable to form a film w1th cloudlness

because of . contalnlng the fluorocarbon polymers orlglnally

having bad_compatlblllty as a binder component w1th the.j

resqlt that the.cloudine5s-gives no_aqvorsé influoooe on - '1(
the weathep resistaoce'énd ohehical resistance of the film.
However, when a transparent film free from cloudiness is
required, a_transparent film_may be formed by maintainiog
theiaoid value and the hydroxyl numoef of fhe oorylio
polycarboxylic résin'as loﬁ as possible within thelaforeéaid

‘range and by lowering the value of the solubility parameter

. thereof'to improve compatibility with the fluorocarbon

polymers.

| Water miscible organic solvents are used in the
\

electrodeﬁosition coating. composition of the present N

ioveoﬁiod in order to aid to make the écrylic polycarboxylic
resin waterasoluble-oridispersible. ‘Examples of the water
miscible organic solvent include alcohols such as methyl

.alcohol ethyl alcohol isoproPYl alcohol and butyl alcohol

'fCellosolvébtype solvents such as ethylene glycol monomethyl

'_ether,_ethylene_glycol monoethyl ether and ethylene glycol

.mooobutyl ether; propylené glycol ethers, ethylene glycol. .

N

4



.eléctrodeposifion coating conposition of the. present inventron'in or der Loi _
aid tp make the acrylic polycarboxylic resin water-soluble or dispersible. y
Exanp{ps of t-he water m scible organic solvent include al cohols such as N
met hydk. al.-cohol , "ethyl al cohol, i sopropyl az'ohol and butyl. al cohol; = ¥
Cel 1 osol ve ty sol vent ch .as et hyl ene ycol nononet hyl ether, ethyl
gl ycol nnnoet%gpegfheﬁn ng%ft i:ee’rfe gl ycol nonobutyl ether; propylene
gl ycol ethers, ethylene ,l |, s saget NEr d e | i equi r ed N\
conventional |y used addlAgi é(e\é%usltfp de’arsl:.osnavﬁngggle?l{aicﬁ*/e&%g%%ﬁ%qs{l%iVge_nsen%“éc%nd_
crossl i nking eCeliekal’ JERY Vi SO Alafbd 1) ity S Rsdd LARRARL {1 On
- goating conposition. The conventional ‘el’ectrodeposition process y be
applied to thgce@akirlgosOHRYSblel AR cJrddta Y ESHNM tHIVEN A Hba YL {dion
el ectrodeposition may be:carried out, for exanple, under the conditions o
a bat h tenper gbdtengl compdsikERBh.to [ ERR], a bath concentration of from4 .
to 15% by weight and a coating voltage of from80 to 350V. Metals such as
iron,. copper and al um niTue ko viee tusec 1a% idvt rrdteigsiitel dp oo caad ethy and
the alum nium materials such as-plates, bars, tubes or other articles with
conpl i cated shapegrdfiedhéoakbei rodtdnaniqumppsitgathicth the present

invention, and the_elect:bdeposiﬁion may be carried'out,
for example, under the qoéditions of a bath temperature
of from 15° to 35°C, a bath conéentration of from 4 to 15%
Y ; _ by weight and a.coating voltage of from 80 to 350V.
Metals such as iron, copper and élumiﬁium may
be used as the substrate.to be coated, and the aluminium
materiais such as platés, bars, tubes or other articleé
with complicated shapes'of fhe anodized aluminium, to which
the electrodeposition coating.COmposition of .the present
invention is particulaﬁly effective; are preferred, |
The:present”invention will be explained more in
'détéil by the foliowing Examples and Comparative Examples,

/ in which parté_and % are all by weight,

Preparation Examples of Acrylic Polycarbbxylic Resins:

Preparation Example 1

Fifty parts of butylcellosolvgtis chargéd into
a reactor and heated to 90°C. ‘A mixture of 45 parts of
methylmethacrylate, 37 parts.of n-butylacrylate, 10 parts

of hydroxyethylmethacrylate, 8 ﬁarts of acrylic acid and

-

2 (two) parts of azobisisobutyronitrile is dropped thereinto



t he el ect rodeposition coating conposition of the present invention is

Larly effective, are preferred. The present invention will be
.nore_in detail by the follomnng Exanpl es and Conparative ~
in which parts and % are all by, weight. Preparation Exanples oi, _
| ycar boxyl i ¢ Resins: PreparatloH?Exanple 1 Fifty parts-of ek

hydr oXyet hyl nppbaetdytaf ehe8t pagt wioh aghiyhitdoaciid ok ther vagniparied of or

~azobi si sobutyronitrile is dropped thereinto ‘over 3. hours. After-the

conpl eti on ofpbhgmdrmpatmgnproéeduiedsheancnghmaﬂlaqydﬁuannacnyllather
continued for polymerization. A solids concentration of an acrylic .
pot ycar boxyl i potgsanbesyuitoneshossobubinad thuse Pt admPdani adi Tk y@ak of -

.the resin is 65. Preparation Exanple 2 An acrylic polycarboxylic resin

i solution is parpacdd valupeoBahbentifAéR a5 PA.Preparati on Exanple 1 except
. that 42 parts of n- butylacrylate and 3 parts of acrylic acid are used. =~ A
. solids concentrati r carboxyllc reS|n sol ution obtalned
"is 67% and an acid -

An acryllc polycarboxyllc resin solutlon is
prepared in the same manner as in Preparatlon Example 1-
except that 42 parts of n-butylacrylate and 3 parts- of

'acryllc ac1d are used A sollds concentratlon of an acryllc\'.

-

\.

polycarboxyllc resin solutlon obtalned is 67%, and an acid
- yalue of the resin is 23.
Preparatlon Example 3 |
An acrylic polycarboxyllc resin solutlon is'

prepared in ‘the same manner as in Preparatlon Example 1
f,except that 32 parts of n-butylacrylate-and-13 parts of

acryllc acid are used, A solids concentration of the |

acryllc polycarboxyllc re31n solutlon is 67%, and an acid
rvalue of the re51n is 105. | | |

_ Examgle [ i ) - S . )

'To a ball mill are charged 15 parts of the acryllc
: polycarboxyllc resin solutlon in Preparation Example 1,_
10 parts of d1ethylene glycol monobutyl ether, 10 parts
of 1sopropy1 alcohol and 40 parts of Kynaﬁ*vsoo (v1ny11dene
'polyfluorlde re31n, Trade Name, marketed py Pennwalt Corp.,
.U;S.A.):te'be'subjected te_diSpersion'fer 20 hours,. To

a-diSpersion thus obtained are added'1.0'part of

t.s of nethyl methacryl ate, 37 parts of n-butylacrylate, 10 parts of .



value of the resin is 23. Preparation.Exanple 3 An acrylic polycarboxyli
resin solution is prepared in the same manner as in Preparation Exanpl 71
exceﬁt that 32 parts of n-buty'lacrylate and 13 parts of acrylic acigrare f
usediaA sol i-ds concentration of the acryllqbpolycarboxyllc resin so utlon:;!
is 67% and-anm acid value of the resinis 5. Exanple 1 To a ball mlIl ar
charged 15 partslgtthemaneyPnd pdkyparboxyfi deiesimedowatieontionbe -
. Preparation Example 1, 10 Earts of diethyl ene glycol nonobutyl ethe
parts of |sopr%bwve%§%6hﬁi hndgibapiensabfl KgnabptayBoe Fetay-sddudle

pol yfluoride resin, Trade Nane, marketed by Pennwalt Cor US. A) to be -
_subj ect ed to(ﬁ@ﬁﬁ%%$oﬂ°$6?sQBIHBUF§V1n$OaaSEF§B§rEPBﬁePEﬁétéBPaP ed Ore
added 1.0 part of trlethylan1ne and 424 oarts of delonlzed water to be
di spersed with agi t2X2BRLle ARfarpmpd ‘ 'ng conp05|t|on
having a solids concentrg ton of 1 rative Exa

"1-3 Water-soluble coati Sﬁpﬁg%?gg%scﬂﬁg?ﬂﬁ 3°§8?Fﬁg gBﬁc AYFEEI 8n® gpﬂﬁ%
e prepar el (S encAITL R 188 bPe YAIPLFed 26°0hY' BEnkOnbRREY 241 O

shown i n Tabl

in Example 1 according to formulations shown in Table-1.
.Anodized aluminium plates (anodiied film
thickhess: 10.u) are immersed in water-solublé.coating
comﬁosition bathes 6btained.in the above Examples and
_ k/ Comparative Examples, electrodepositionlcoating is carried

out for 3 minutes underlthe conditions shown in Table-1,

" the anodized aiuminium plates being usgd as fhe anode,
Coated anodized aluﬁiniuﬁ plates 6btained and having a film
.thicknesé ofifrom'10 to 15 u are washed with water.énd cured
&t 200°C.for 30 minuﬁes{ "Resdlts of'film'performanqe tests

-are Shown in_Table-1.

*»



Anodi zed" al um ni um pl ates (anodi zed filmthickness: 10 [ERR]) are imrersed

‘in wat er-sol ubl e -coating conposition bathes obtained in the above Exanp].es
. fand Conpar ati ve Exanpl es, el ect rodeposition coating is carried out for '3,,

AT nut es under the condltlons shown in 'Ea,bl e-1; the anodi zed al um ni um 7
t es being used as the anode. Coated anodi zed al Uni ni um pl at és obt ai ned

filmthickness of from10 to 15 ['ERR] are washegd with water
it [[ERR] for 30 mnutes. Res%l’ts of fildfiperformgnce tests are °*
hbl g- 1. [ERRl o .@LA Mp: ol An ebe@ odef@sition coating .
1 Bt ai ned by di $persi ng—ammgdure of (BE 2®t'8 P0% by wei ght
e pol ycarboxylic resin prepared by cdpa@ ynerizijpg an S ¢
A=, ilcal | y ‘unsaturated carboxylic acid wii® a hydr oxy--group
cont ai ni ng}@kryli c mononer and an ethyl eni-cal |y unsaturated jnononer ,
copol yneri #blle therewith, said resin having an agid gal ue of f+om 30 to. .
100 and a g’lbroxy ngnber of- d‘,r@m 20 te i;bo g _g 3 B 3 . .
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W th (b). 10 to 80% by wei ght of fluorocarbon pol yrrer ‘which is a

homopol yner or a copol ymer of fluorool efi-ns and has—a—particle dianete
from0.1 to 50 [ERR] and a nelting point not hi ga‘gm an mheatlng

terperature’for curing a film formed from  sai ﬂmi”" T
coattng composition, in the presence of a V\Iaféér lsol veRt "t o

form a dispergi SfoIIovved by neutralizing the dlsperS|orIs with a
neutralizing %gaﬂ—v\hlch is anmonia or an organic anine the nixture then '

‘belng wat er - 89|Ub|i %fg§é¥ é@5%?”5'er_cogt1%$ec88$$é“9188”9?%%EP88 by

according to Cl'aim P fhefei s SHi m SCl anrc ven

‘selected fromalc Egbser%'l%%ceé 238! s type sol vents. 3. A coating
al

*Conposition- accor |ng m 1 or 2 incorporating amno resin or

-bllock polyisocyanglg 2% Gnrd)sgséx NKyNGed@BR! of 4an adr$PhE} 5919@5995&9&9@
according to any preceding claim wherein the nelting point of

fluorocarbon pelsyner prepgiedi gher copL JBRizing ah caabhegm&mtamg
according to any one.of the preceding clains wherein the fluorocarbon-
pol ymer is pahgaitoyplaitédne afdbeorsilde: acid with a hydroxy-group containing
h acrylic monomer and an 'ethylenicall&._uneaturated .monomer
_copolyﬁerizabie therewith. gaid resin having an acid value
of from 30 to 100 and a hydroxy number of from 20 to 100,
with (b) 10 to 80% by weight of flﬁorocarbqn'polyﬁer,
'which ie a homopolymer of a copolymer of fluoroolefins and
has e.pafticle diameter of ffom 0.1 to 50 np and a melting
point noﬁlhigher than a heating temperatufe for curing a
filw formed fronm said-e;ectfodepositiOﬁ coating
compositien, | |
in the presence of a water miscible orgenic'sclvent to
form a diépersion.. |
foilewed.by neutralizing the-dispersion'with a
neutralizing egent which_is ammonia or an organic ahine the
L/- mixtﬁre'then being water-soluble or water-dispersible.

2. A coatlng composition according to clalm 1 whereln
sald water miscible organic solvent is selected from
alcohols and Cellosolve -type solvents.

3. A coating compositlonfaccordlng to claim 1 or é
ineofporating.aminb_resin or block polyisocyanate as

crosslinklng agent.

P

4. A coating composition accordlng to any precedlng claim



6. A coat| ng corrp05|t|on accord| ng to any one ' precedi ng cl ai ns,

Wherein said acrylic nonomer is selected from 2-hydr %“ o
2- hydroxypropyl acrylate., 2-.hydroxyethyl nethacr ﬂiﬁﬁ“ m&m Xypr@‘pyl
net hacryl ate. 7. A coati ng conposition accordi ng yLone of the **
rxeceding clains, wherein-in said coating"@onposition said organic sol vent -
' sehect ed fron1nethy| al cohol, ‘ethyl: al cohol, isopropyl alcohol; butyl
et iwhenriny| $hel ﬂrﬁﬂmhypé?ﬁe@f ébﬁylfén@rgq%@omongévnylreti\er ¢
X glycol nonobutylether, propylene glycol ethers, and ethylene

| her"s?t drisheq %‘(’:t?%@leﬁom tion coating conposition subst antially

h d lified I 1t o ticle #
lﬁrne P B AR RPIATE S HEO VIR @ Codttho PepBei (TR

o'y, C s 56 Ui £ el Uihage PEenRRP!A £l 100 ) YA FhE

accor di ng to- Wher ei TR nius T REPED A Enodi zed
~al um ni um ' dabiuddigeA method of preparing a coatlng
conposition conpr|5|ng ﬁésperg%nb 3 m xt ure of (a) - 20 to 90% by melght

of an acrylig, pO'A/C%rche%g ch&%ﬂd&ﬁﬁﬂ@r%@c@&@ﬂ&o' YBErdgy NGRN of the
[ ERR] - ethylenlcally
preceding claims, wherein said acrylic monomer is selected
from 2- hydroxyethyl acrylate,'Ziﬁydroxypcopyl'ecrjlate. 2-
hydroxyethyl methacrylate and 2- hydroxypropyl methacrylate.
7._ A coating compoSition eaccording to any one of the" \_)
ﬁreceding claime, wherein in Said.coating:composition said
:organic solvent is'selected from_methyl elcohoi,fethyl
-alcohol, isoptopyi alcohol, butyl alcohol,'ethyiene glycol
monomethylether; efhylene glycol'monoethyletﬁef, eth&lene
glycol monobutylether, propylene glycol etﬁefs, and
_ ethylene glycol ethers. |
8.-_ An electrodeposition coeting_composition substantially

 as described hefein and exemplified in any of examples 1 to

9, | An article haviﬁg a portion'of an”aiuminicﬁ material'
to . which a8 coating composition according ‘to any preceding :
claim has been applied. |

10.“An--artic1e according to claim 7, wherein eeid
_eluminium'maferial-is ‘an  anodized aluminium building
material.'. | | |

11, A method of'preparing a coating composition comprisingi

dispersing a mixture of



unsat'urated carboxylic acid with a hydroxy-group I'C rmno
and an_ et hyl enical |l y unsaturated nononmer copol yneri zabl e the .
resi i having.an.acid value of from30 to 100 and HI m m ngirof fro
20 t\g,kloo with (b) 10 to 80% by wei ght of uor whi ch i{s
a honopol yner: or a copol yner of fl uorool ef| and has a partlcl e di aneter

Jof from0.1 to 50 [ERRl afid g MBbki BY RMn 1Ye NLANELAL A0 BoRGALERG.y11d

enperature for curin orne from sai rodeposition

Coat i’ Ng coNposipleisdh, p'&ﬂiﬂ@e@r ESFNCE P61 Fn Rl s 4B Sahbl &, Q"-Q%’Hﬂéﬂé’&@&y
to forma dispersion, followed by neutralizing the dlsper5|on Wi t

‘neutralizing ageRt tMiated SLABEWY PO a@0d 04 YERI & RPEAExYbErEuxt ubathnaang
- being water-soluble or water- dispersible. 12. A nethod according to claim
11 for pr eparu ragrglq@atnagomeﬁposndl QR aeenydeﬂgcamgnyumfa&iﬁtr&d lmbAolier

cppolymerlzable therewith, said resin- hav1ng an acid wvalue
of from 30 to 100 and a h&droxy number of from.20 to 100,
with (b) 10 to 80% by weight of fluorocarbon polymer,
which is a homopolymér or a copolymer of fludroolefins.énd
has a particle diameter of from 0.1 to Sd mp and a meiting
J ' _ - point not higher than a heating temperature forfcﬁring.a
film formed from .said electrodeposition. céating.
composition. .
in the presence of a water miscible organic solvent to
form a dispersion,
followed by neutralizing the-disbersion with a
neutralizing agent which is ammonia or an organié amine thé
mixture then being water-soluble_br'water- dispersible,.
12. A metﬁod éccording to claim 11 for'prepgring a coating

composition according to any of claims 1 to 8.
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