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DESCRI PTI ON Wat er - Base Coati ng Conposition and

Coated Steel Sheet 5 TECHNI CAL FIELD The present

invention relates to a water-base coatin i

and a coated steel sheet. BACKGROUND ART Sol v

coati ngs have mainly been used for anticorr03|HWMHmmmmmmmw
coating in large 10 structures, such as ships,

bridge, tanks and plants. In the coatings, however®s9159*

the demand for water-base coatings using water—as—a
sol vent has recently been increasing due to

e o et e o0 RIRHIR

consi deration of the safety during coating or storafj®?*
of coatings. Anpng such applications, ships, bridges
and the |i RRateeBuser CoRinBi@nposivieh apd ChbatediStdet Shdedsi on
property because they are used in an environnent where
they are liable of be influenced by salt water.

5Eﬁ§¥9gﬁg?% rq)mater-base coati ngs have a hydrophilic
[ group, they will be inferior in
ant i CqhE Pedserit iFeRREH Fél’atésotosao\lvé/t@flbaskl(:ﬁﬁlrfgocﬁ)ﬁﬂﬁé@ﬁon and a coated

Mor eover, in coating of such large structures, the
ssek shagf. must be an anbi ent tenmperature drylng coati ng

heating cannot be applied. In
?dsgﬁ??gbih\g{g n in use of a water-base coating, it
I's regdiveRty f)@c&itﬁ‘lgz Hé’»@tlﬁd‘ﬂ?’Bhéﬂs@@@(ﬁaarnﬁ%smﬁ%ﬁtméﬁl large

gl oss as good as t vent coatings. In such
|snfs¢tmestsuokn 85 shiips, hadgeh tamks o plantdi f Ini theikoatings,diowaiver, the

nbi e rature dr ..ng, water-base coati
SERpTlor PR s R S SahbiCarerg e increasing
RLO R%cméld@ﬁ@og %9gn\}1r%nﬁ1gﬁ‘ttal &gsé‘r{/eltﬁhamﬁ 35 Ad¥aktion in volatile organic
Furthernore, such problems Wil becone nore serious
\n,hmpomuiat(ivm!ﬁ)lasd domdematdmrofahe %ethldghn@ gmttmgtoy st@emnfe:oatmgs
the caating f|In1a%$ear nce, d terbgrat s easi |

Pat ent I HERPPIC sPRtEea AU i Brepe altigh lgvel of
\éhtr%rrdﬂb?l'pfrbﬁéﬂty%g 1a8d udeBSH Bn BANToRBhet \%@E 'tlfe&%re liable of

structure. It also |sc oses that a coating f
e infladnaadtbly salh watdrer Hoaseerc siatd waterbasp @eatings rhave a hydrophlhc

ontaiqin tql ageou d|S£erS|on has excelleq
nctional group, t e inferior 11 anticorrosion property to so vent type coatings.

Moreover, in coating of such large structures, the coating must be an ambient
temperature drying coating since curing by heating cannot be applied. In addition,
even in use of a water-base coating, it is required to give coating film appearance, such
as gloss as good as that of solvent coatings. In such restrictions, it has been very

difficult to obtain an ambient temperature drying, water-base coating composition which

is excellent in anticorrosion property and good in coating film appearance.

Furthermore, such problems will become more serious when coating is done under a
high humidity because the coating film appearance deteriorates easily.

Patent document 1 discloses an aqueous dispersion of a vinyl-modified epoxy
ester resin having a specific structure. It also discloses that a coating film formed with

a water-base coating composition containing the aqueous dispersion has excellent
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corrosion resistance. However, even if coating is
carried out using such coating conpositions, the
probl ens nenti oned above cannot be sol ved conpletely.
Pat ent docunent 2 discloses a specific block pol ynmer
containing a polyorganosiloxane unit and a

pol yal kyl ene oxide unit. It is disclosed that when a
small 5 anount of the block polymer is added to a
coating material, it can inpart surface nodification
effects, such as a surface tension regulating function
and an adhesiveness inparting function, to the
coabsiomrasatancd. al Howimes \ewen ifwoatingfis tarrisd oonyringwich ooatang
anticorrosive, anbient.tenperature curi type coating
CampGYlieTStF SLelem PP UiAnet Bertnol bR POSYBPEER] um
car bo It ' ' ' ;

ot o B B P E s Bt ok eortdingp 1y
polybigagodilokansain@irand agelyatkybene ngeletuhat hBriedisegsednied vihen a small
have hi gh anticorrosjon property is not disclosed.

pacunt of dbk ghpolymenis gddrskle asppling meteyinl i cep sppagpsurface

t.ent ] ; t :

U AMEE ARl AL TR RS B fhscnes
Japaties tinBaére 16 tHeaphatigg MprrialNo HoShwe 2s2d24BQomApoliad for an
DI SCLOSURE OF THE | NVENTI ON PROBLEMS TO BE SOLVED BY
TRECOrIQMYRITANNENT AP HUrFUrng dyREFOFHOG s ot Biselased.
situa a&ﬂ?do@%eﬂﬁi ﬁﬁ(t.logézs cﬁf&ﬁxn%aqﬁ&m% édi‘t\éﬁl@tf%ﬂHcdrgora{ign into
provi de a wat er-baseé coating conposition and a coate
Hablbasdte®atif® abrBposividng. t Heweva! ede-diakie c6nmiifaigwater-base
conposition, the conmposition being suitable for use in
shitgss that pregegquiredgo hipve high antirppiosign dxensrtyénnotdlistosed.

oatjng film appearapce and. anti coyr rty,
FARek 5 iisal ) PRBERRE REF bR Bp N0 ORI R0, T
Packat dédugtenh2iiafirdeye BRBSL [LdyiHasOpenNid\NEei HOR 9SQ0YANG THE
PROBLEMS The present invention is a water-base coating

Patppbdoquiment 3 nlepagbnbatant Layingddren Ne spher@-212480 ge

' 2 Jof | resin and cal ci um
?g?ég%ﬁ?gi,é Qﬁﬁ‘gﬁmgﬁ%m cium carbonate is
[PREYB IPE VS EQ BE$OL VEDCBY e e VENEEDed with a salt of
a vin¥l_ pol ymer having a carboxyl group and is o
cont ailh8ghtjof thenaboyeranenfgnesatpatsansi arotiert &f thermsgsept inwention is

f from20 to.50% by volune.in a,solid,content, and a
To PR P B BrinmsrPaar «Bof RohEe SRR E Ry coffE vitn he
GRdrLiage tSatial YMpodifSs the chmposition being suitable for use in ships, bridges,

etc. and having excellent gloss, coating film appearance and anticorrosion property,
which properties do not deteriorate even in coating under high humidity conditions.
MEANS FOR SOLVING THE PROBLEMS

~ The present invention is a water-base coating composition including an aqueous
dispersion type vinyl-modified epoxy ester resin and calcium carbonate, wherein the
calcium carbonate is precipitated calcium carbonate treated with a salt of a vinyl
polymer having a carboxyl group and is contained in the coating composition in a
proportion of from 20 to 50% by volume in a solid content, and a volume ratio of

pigment/total solid content of the coating is 50% or less.
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It is desirable that -the cal cium carbonate has an

average particle dianeter of from 0.01 to 0.5 pm It

is desirable that the salt of a polyner having a

car boxyl group be a sodium anmoni um and/ or am no

salt of a vinyl polyner obtained by polynerizing a

vinyl 5 nononer conposition containing at |east one

a, (3 unsaturated dicarboxylic acid selected fromthe

group consisting of acrylic acid, nethacrylic acid,

crotonic acid, maleic acid and itaconic acid. The

aqueous di spersion type vinyl-nodified epoxy ester

r esi nliis deerableghdtyheericiumisarhionatd hay amsansragetpartigleadiameter of from
oqdezgete (c) produced by condensi ng an epoxy resin

%éﬁtﬁ Mo a fatty acid (b) as essential conponents

and apvi : [ i 3 L '

ar oup- o Aol R The SRR s e SRR BT FRbdum,

aswmdagint adal/er dvhiad sdlhef avinylpiolyoder tobeined by o/ niedlizingfa g

vinyl conpounds is not |ess than 15 parts by mass

Frdemebeompitiparcogtagyngitdeasheng ¢ unsapratddigesbeptic geid selected

nsat.e.(c the m re (d). 15 1t is o

588 B R R Sy R S BB o™ srBub g matei aci

fbd tthednicceit ai ns a silicone-nodified epoxy resin. It

is desirable that the silicone-nodified epoxy resin

i ncl udés aguespargisperdion tynervarydmasiifiadyeppreedter regmisdgsirably one

%S%?nreﬁllbwfs;%jga{n% a(clo)néier{sag?a“?ESl pr%]iuc_eg b')\/l cgndeLrJ\sijng an Lerol\Ixereécm (a) and
a fatty acid (b) as essential components and a vinyl monomer composition (d) containing
an acid group-containing monomer to graft polymerization.

It is desirable that the amount of the mixture (d) of the vinyl compounds is not
less than 15 parts by mass based on 100 parts by mass of the combined weight of the
condensate (c) and the mixture (d).

It is desirable that the water-base coating composition further contains a
silicone-modified epoxy resin.

It is desirable that the silicone-modified epoxy resin includes a compound
represented by the following general formula (1):

[Chem. 1] |
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wherein U is -QQR3O b-, where R3 is -(CH2),- or
-CH2CH(CH3) -, and U2 is a structure represented by
[Chem 2] IRL +R1 | | C3H6(1 iOa i iC3H6 R2 R2 or

U is a structure represented by 5 [Chem 3] R1L Rl |

| C3H6(SIiUaS iC3H6 R2 , RZ and U2 is -Q(R30) b-,
where R3 is -(CH2),- or -CH2CH(CH3)-, wherein R and
R2 are each an al kyl group having 1 to 8 carbon
atons, an aryl group having 6 to 10 carbon atons or
an aral kyl group having 7 to 9 carbon atons, R4 is

hydr ogen or a, nmet hyl group, 10 a IS an integer of from
wherein B5is -DRPan whnteelgels (&Hzﬁcr omCHiGH D) anad U issa siructure
inte froml to 4, Ais an organic group bonding
{P'f Eeg§F0|ning -CHR4- with a carbonyl group

@ﬁ&ﬁ sed therebetween, n is an integer of from1l to
£ i's an aI kyl group having from1 to 8 carbon

atoms whi cR ave a hydroxyl group, and/or a
conmpound epre ent ed by the foll ow ng general fornula
2): A5 00 z Ux x Uo Nrti - x N
(LSO Sl
2 2

R R’ , or U' is a structure represented by
[Chem. 3]

R! R!
——C3Hg(Si0)4SiCsHg—

R® R?

and U? is -O(R*O);-, where R? is -(CH,).- or -CH,CH(CH3)-, wherein R' and R? are
each an alkyl group having 1 to 8 carbon atoms, an aryl group having 6 to 10 carbon
atoms or an aralkyl group having 7 to 9 carbon atoms, R* is hydrogen or a methyl group,
a i1s an integer of from 1 to 135, b is an integer of from 2 to 230 and c is an integer of
from 1 to 4, A is an organic group bonding to its adjoining -CHR*- with a carbonyl
group interposed therebetween, n is an integer of from 1 to 16, R' is an alkyl group
having from 1 to 8 carbon atoms which may have a hydroxyl group, and/or a compound
represented by the following general formula (2):

[Chem. 4]



U U d Nxx z-U U- d Nx
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U- o NU z N -6 wherein U, U2, and R through R4
have the sanme definitions as general fornmula (1). The
present invention is also directed to a coated stee
sheet having a coating filmforned fromthe
wat er - base coating conposition nentioned above. In the
follow ng, the present invention is described in
detail. 5 The water-base coating conposition of the
present invention contains a specific

wat er - di spersible resin and also contains a relatively
| ar ge anount of caIC|un1carbonate havi ng been
mIeem:UedJ?t, andRS phgculgh R* have shensante. defthitions as, general formula (1).
i ncorperation.of calciuym carﬁonate r

than ULGEFesEYnYsREPR BAlso diigctefte ﬁﬁ@%@gé las\Fl aha‘”ﬂé a coating
frilch Ryrnfed fﬁﬁﬂﬂe%ter‘ Bast bodthigRORDOALEN f’n%nfnnfﬂeg l%ﬁ@végy be

Coatlng f|| the anti-cor OSIVeneSS W t here
10 enﬂmﬁwd‘dllomg,ahe psaskrit ipfentibn s,dekdribed irpdesal. bl e to

|nprov the anti-corrosiveness._  Further, choosing a
speci flilg Wakerchase copling |campasiion of the PESSFM dvepion s&%ams a specific

f I
PRSI S S8 g, B oy Ll Bhona

hiatiag besh sobjected 3o b ¥pifid treathentpr ThatdsTEnconperation oft calcium
provi de a water-base, anbient tenperature drying
ee@pnﬁa relatiyelyppis\harayupl g incsease diedbisknesn af @ goating film in

%%t rga' gg %?s Cp%@ﬁﬁ]@rtgﬂﬁ&eﬁgdcogpr?g hlb‘l(?l‘h Al &Q%st\)eﬁ’&s V\Illvﬁ]ereby be

b g conposit

leANoEd. O PAN@fesaln oL itliepdssiblepembibvie mhd drtit-corrosiveness.
deterioration in appearance of a coating film does
Autthere ehposiwgarsprgific sreciengs the cplsimbrarhenalmies ushprghents

%%gﬂrpeng%( of ﬁr%g#egr} A a cne?ervc\)@egt fon 19 ??pea?a%%é n'glh ref8 re, glca%mg

resen nven nt ai

@amboﬁaérenslomameﬂrvﬂﬁaf §dlve altfthd robleR, daneh0 Yo Brovidel dniriter-base,
in a solid content. This can 20 increase the

Rmbiest femperture ey ian eQating, t@nﬂleQYéraéﬁGPéfoﬁlt’eﬂeéS B0d &9 HRiatain
taﬁ%éapzﬁ{c?%ﬁc? thterﬁ(et ht mg? waatgr é n?at{n cg]mggglg?rgo{")%e present

peration. resul

mmemmehastah%xaaltemc;ﬁbf)@@ ml’theﬂrdé&elbta)ﬁoﬁﬁn @pp‘e@ﬁht@@fzf ¢daling film
The anmpbunt of the cal cium carbonate to be

idReoRgs catreyen & coptiiges apifgrnradamdenhigly hwoigity gonditiense,

and THhe W rtéerfbeatsea ck:)cl) mfg rcgrrnnpci))’sqtlon of the present invention contains calcium
carbonate in a proportion of from 20 to 50% by volume in a solid content. This can
increase the viscosity of the coating and therefore it is possible to increase the thickness
of a coating film formed by one coating operation.  As a result, it is possible to improve
the anticorrosion property of a coating film. The amount of the calcium carbonate to
be incorporated is preferably from 20 to 50% by volume, and more preferably from 30

to 50% by volume. If it is less than 20% by volume, the above-mentioned effects can
not be obtained sufficiently. If it is more than 50% by volume, coating film appearance,
such as gloss, will be affected.

The calcium carbonate is precipitated calcium carbonate treated with a salt of a

vinyl polymer having a carboxyl group. The precipitated calcium carbonate thus
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to 50% by volune. If it is less than 20% by vol une,

t he above-nenti oned effects can 25 not be obtai ned

sufficiently. If it is nore than 50% by vol une,

coating filmappearance, such as gloss, will be

affected. The cal cium carbonate is precipitated

cal cium carbonate treated with a salt of a vinyl

pol ymer havi ng a carboxyl group. The precipitated

cal cium carbonate thus -7 treated exerts good

di spersibility in water and therefore it will not

cause problens such as deterioration in appearance

eneated wherts gaodi (hsnersdmlrtpm weted amdwtharefcammml r@s celuaﬁ geobéﬁms such
m 20 .o 50% vol une i d cont.en

%SQF“‘E{&E%“ H‘C?QPF% @“%&Pfﬁ'&”ﬁli’? B ‘B?OFPﬂ@‘egﬁ’r 8&8 ﬁ{""““t as large as

IHOUERS {2409 BY vBRInRNE aWBli¢bontentf Ur ther contains a
pi gnent ot her than the above-nentioned cal ci um

car boTe evatdrrbasaicdating compesltmrt ofrthe prelbent croetaommmay bsrome which
rgportion such that the me rati.o of

Ritlr oLyt eigehp et tan Sraabars Mgy dsalcaBoggponae. In such

\A%W st b€ eSntaib¥d A Mﬁ{)brrt‘ign 5 thgt]rmél D51k il Bt e{]? %Fh%nt/a

above- ment i oned range, iS possible to maintain e

ghtakssolid contentoafahe cwptihg inray dedOV4 byt ietniaé or kess. s B;oadjuhdnilng the

to forma cog\el ng film vvlth good. appear ance,

BRQHRY taSVIBEN HieRbpvesmgRigned aigsnit b‘d?PSBBleG%é‘H‘"F@P thegloss of a

Bl PASHd Eﬂ?gﬂgﬁge 1S PRitd T&thpfzoattlng filth %ﬁt‘ﬁ oog appearance.

I nvertion | € ext'enders such as precip

bar i uiBxasples af ethecpigmeandhitiatan beaskd farnie wa@rcblie&osu@
as titanium oxide and carbon; and rust _preventive
SPReTIERN of the Present ipventiplwphde extendess sigh s arecwteﬁeﬁ;lvprmm

g@k éT%Eaﬁ/ha%}{ 418 Dldrh %‘?@{ém@ s %}shsanﬂl%'?&laglubfd 9ar§c9 i Kd st

i um an’

q)betvanm@blgxmmekqums|zm|crpgo§phmenyl nononer conrp05|t| on
cont ai_ni ngéat | east one a, (3-unsaturated dicarboxylic

aci d Tdesdeekavinylnelimes hgvisag CRBRSYISrPURyis gesiebhya sogium,
|
Qg”o nﬁ&@b@&% glﬁ ﬁ%ﬁ v.ﬁgl% %nr'.e? o%&' r%p bﬁ@ofyn?er&&'g% A

Grﬁfnbﬁ?éiv’ torgpsitionl onth@fing albast an@@P[@JuMmﬁfraQﬁ dicafboilic acid
a, p-unsat urated nonocar boxylic acid (acrylic acid,

ﬁ@gﬁg@frym the graiug coasigingraif acryli¢ dcid, raet agrylmlchﬁrcaomc acid, maleic
((1 . aat ur at eold di carboxylic acid (maleic acid,
f‘g MRS ¥ and the 1ike). It is more desirable

t hat  tripe s@eebin@lfp (ﬂ)hﬁerﬁlav16§aléﬁﬁ1@wrg§‘$lqgls @bﬁ?&bg@%ﬁﬂoﬁmer of
acid is 120 parts mass or | ess based on 100 parts

loy opfirepsatiratel encal,o(:é-i'buxbélatauﬂé(ae@lllmm aaathaxyliciacid, crotonic acid,
etc.) and an o, B-unsaturated dicarboxylic acid (maleic acid, itaconic acid, and the like).
It is more desirable that the amount of the o, B-unsaturated dicarboxylic acid is 120
parts by mass or less based on 100 parts by mass of the o, 3-unsaturated monocarboxylic
acid.

The salt of a vinyl polymer having a carboxyl group desirably has a number average
molecular weight of from 500 to 50000. By adjusting to within such a range, it is

possible to achieve a favorable treatment on calcium carbonate. Here, the number

average molecular weight is a value obtained, in terms of polystyrene, through
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acid. 25 The salt of a vinyl polynmer having a carboxyl
group desirably has a nunber average nol ecul ar wei ght
of from 500 to 50000. By adjusting to within such a
range, it is possible to achieve a favorable
treatment on cal ci um carbonate. Here, the nunber
average nol ecular weight is a value obtained, in terns
of pol ystyrene, through -8 neasurenent by ge
pernmeati on chromat ography (GPC). The salt of a vinyl
pol ymer having a carboxyl group can be obtai ned by
performn polynerlzatlon of the nononer in a sol vent
Feasiregenidy el mﬁﬂle@il*@mhf@“at§%'lavbh(@’chnd neutral i zi ng
the r %glsél 88, Vi vm }Rﬁ)er*avm \émc‘éirbg n¥] ?oggn%oﬁ?li'rpe%’ l%yﬁn

5 anmmoni un1co an 'orga

IedErmidd) golymeaiarmntofﬂfe & e lif A m&ars@mt»eatw 4rld drBhic
salt of a vinyl polyner having a carboxyl group may
@lthﬁ,ra@dm@tmhzw thmesg}tmgm mnmbpolmgn \w@h P sadiem icompPand, an

ar atment . it g rable to
85\%"8“%‘? 8?1%0‘6‘5? ?'bmfﬁ"'ﬁgﬁ%e %Vpr?ﬁg% °f6 esﬁ?f on 100

parts Ty t/éR&SenObf the %al@@h%aumrﬁ&r\b@m tHeBaR O b Qm@pﬁﬂlﬁﬁér, having a
of the salt of a vinyl polyner 10 having a carboxyl

gabapyltenoupemayiboa treatmehlay wvt@ratgmgpdmrlgépcsvcthnaate:me pr thie like.
he cal ci um.car e is de b fromO 01l to
T Eefifiafime il o BRSPS o Rom D U U0 S Re s pbasedon 100

¢aHSl byr ma%fﬁﬁ@@él&uﬁ%ﬁfﬂoﬁate sbﬁ?@dﬁtéﬂt 65t RO It &¥e wihy? rp@Ef‘ﬁwr
stabl ity of a coating wll deteriorate may arise.

ihaving & ceddsyl @réupno be adsarbédem t hat good gl oss of a
coatigg film can

ver ade HFRRCPRITR SHBTUT OL LN GG COPUh BB A IPRA 01 t0
o@D 96 R 15636 o PurClldbaf ¥t e IREY ELBAL 401

t he speC| Ic's ace aréa neasured
dosarped anl therstohapd s(aBhty ofd buating wmuétenaamma)ngnse If it
cal ci um carbonate particles to _be cubic particles.

CBERTET B0 aim\2 Ripblemahate2oed @nse of arayataugsfmfén nethe %lgalﬂwemay

%@F ;Irre%meh a\E/lIQI eg 8%%81& ra(egr)ia(ey erdas\r/r\%ftﬁrreé hesreallntls t% len &ya snde ofa

20bia ceemMMBéteindhéd/franviahd %’ctﬁc @ﬁﬁéﬂé(afreal Iﬁedsth N9$he gas absorption
(manufactured by Maruo | ci um Co. Ltd.). The

Veetlad (@&sﬁl‘emé@ad il esqyang Galiun carbRpatp paiisles to be cubic particles.
I nventA 8‘%“'?’ I n\§alla€1§ é){&lqj% ous ld5 %E ggedl a%r%he ¢t &um carbonate

Vi nyl - 0X regy tueous
dieae@vsithohe %MDGF a vinyl polymer having a carboxyl group. One example of such

a commercially available product is LUMINUS (manufactured by Maruo Calcium Co.,
Ltd.).

The water-base coating composition of the present invention contains the
aqueous dispersion type vinyl-modified epoxy ester resin. The aqueous dispersion type
vinyl-modified epoxy ester resin is a resin obtained by modifying an epoxy ester resin
with a compound containing a vinyl group and is a water-dispersible, ambient
temperature curing resin. It has a characteristic of being excellent particularly in
anticorrosion property.

The aqueous dispersion type vinyl-modified epoxy ester resin is desirably one
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vinyl -nodi fi ed epoxy ester resin is a resin obtained
by nodi fyi ng an epoxy ester resin 25 with a conpound
containing a vinyl group and is a water-dispersible,
anbient tenperature curing resin. It has a
characteristic of being excellent particularly in
anticorrosion property. The aqueous di spersion type

vi nyl -nodi fi ed epoxy ester resin is desirably one -9
obt ai ned by subjecting a condensate (c) produced by
condensing an epoxy resin (a) and a fatty acid (b) as
essential conponents and the vinyl nonomer conposition
pb9amed<bmsabm¢tmg aamné@isdtegﬁbmpdwdtbaucnhd@sm 30 1epPxY Igsin (a) and

dj {

TR Rl Erre R Smed i TR P R 5§ prtfoh (@
Bkt RN BBEY.8oRaAg Morle: k& ?Jaﬁrﬂoyyr@eﬂ;:sh&ne NtThe aqueous
characteristic with respect to anti corrosion property

ngas@nmg)et\hwlpmﬂﬁindtepons essér rekie obpamey by ald rmet(hayi showin above
%he fattl ﬁl% F LN rhi nt hesi.s of
BhHBHES é’ E’Sce o a"c?‘é’ésl“rcé'ﬂ °t Cb? ”F‘ﬁ%’ﬁ?%%“ PW?Q?”Y

the e‘ik#gé(rﬂlbng%e ﬂipbﬁhon@fof{H%%gSQ}Q?%XanEPMﬂ%hé Fatt’yrb%nde(B%%d in

resin I n excess of th of the carboxyl groups
ol s;"nﬁm;ls nfjthe moaddnsdte yc)ait isctesitfblSpewsefthan sx tapthesqoivalent ratio

epoxy resin (a) include v ri ous epaq S|ns suc
Qgﬁ‘ekﬁp%h%fr?aPs wéée%wysm gy § n %CFMXK*’& of phsxprboxy! groups
ogghgg HQHQR§ ggvol ak type epoxy resins,

yet ene g ycol based epoxy resins, and epOX|d|zed

poI yb$pedfie seamphs dfhike dioxp hasitofa) incjuele erpmmys dpesy resins such as
Egl CL%I 850, 1050, 3050, 4050, 7050, (ep ox¥ resi ns
henet tyRe £BOByTeRAs, Bliensln epaN Tesies, ehenohnavolakyyps epoxy resins,

PR EARENG Bfipolthifed epbity HUHE, artiialY b byddghEPOxY
660, 6@&\kXhe 6161’meﬁﬁl4t&pe a@m,re@ﬁaameaa»( &mwsm 895054050, 7050
nmanuf actured Qy the Dow Che

bR VXY é%ﬁlnSfreafnug%eawﬁ(i By DA@'npﬁe Irah &c@r*aﬂnveal%&es@ E#’ééQﬁTyfﬂZS 834,

BB 1604 108 1 PR B Eh R A b SN Nerndhnfl), PER
2604511, l662 554&]1 6671698 b6K (eyme repiaxmandadtired bRItkd Obw Chemical

N- 740, 775 Dalnlppon Ink & Chemicals, Inc.) may be
l‘fé’e&tdfgﬁAéﬁﬁMﬁPﬁsedAgoftq’fémB@I yet hyl ene gl ycol - based

<P A PR 9 B IR 5 o et
(Biex@arbRiRiCtEporation, U.S.A.) may be used, for example.

As the phenol novolak type epoxy resin, EPICLON N-740, 775 (Dainippon Ink
& Chemicals, Inc.) may be used, for example.

As the polyethylene glycol-based epoxy resin, EPICOAT 812 (epoxy resin
manufactured by Shell, Netherlands), and EPOLIGHT 40E, 200E, 400E (epoxy resins
manufactured by Kyoeisha Chemical Co., Ltd.) may be used, for example.

As the epoxidized polybutadiene, BF-1000 (an epoxy resin manufactured by
Adeka Argus Industry Co., Ltd.) may be used, for example.

The epoxy resin (a) may be used singly or as a mixture of two or more kinds

thereof. It is more desirable to use a bisphenol type epoxy resin because of its excellent
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manuf act ured by Kyoei sha Chem cal Co., Ltd.) may be
used, for exanple. 25 As the epoxidi zed pol ybut adi ene,
BF- 1000 (an epoxy resin manufactured by Adeka Argus

I ndustry Co., Ltd.) may be used, for exanple. The
epoxy resin (a) may be used singly or as a m xture of
two or nore kinds thereof. It is nore desirable to
use a bi sphenol type epoxy resin because of its
excellent -10 corrosion resistance as a major
ingredient. The fatty acid (b) is not particularly

restricted and exanpl es thereof include drying oil
LIPSO, ESSIEanes o2 RAIOF INGEEAR fatty acid, |inseed oil

]:)lalt t %’é[{%;é;fl‘gt ffhéf)? ﬁﬁo‘?g 'ﬁi%ﬁﬁﬁ? resﬂjiét df ﬁ;dt%&tafﬁﬁlseéi él}f?@o‘cffh%ude

fdafitig/oib it acﬁi@)ﬁ@c&m tong oil ﬁtttfyat:kiyhmedml fitty\aeidp téhylipitédycaster
acid, safflower oil fattﬁ acid and rice bran oil fatty
adifatly asid, sasier 9l Ry erid, rdwihfatiyaad cottonsesd oil fatty acid, soybean oil

DA A8 DL BASARHE b Ll P Sl apBEORUh of el A1

aCI aCI er exa es |

WBAE AL aﬁlef@ktj &didgysuek h@lﬁydwgda.a@a coBbrfit Gil aéﬁt}QICld lcaain@t 511 fatty
oi |, I|nolen|c acid, eleostearic acid, ricinoleic

agidand apli eihfatty acidd fatthgr examplgs insludn ua@tweteylfatty agadscpuch as
ear ed.fromt.

fogetlct @mdd@l[nal%lc oilgllq?{gm? g?l eq%o(’s e(%“ﬁ'ﬁf}d récut%%l ag? @ gﬂrated fatty

A8idf suBh ek WER/1iO hcill WRurRS adiPiR] dtédMdsacidiri@ied frofthose oil fatty acid.
unreacted epoxy group originating in the epoxy resin

(T fﬂwcbbmeﬁb@e@d\mgly orzas aaan(thrg pbuwe eomoze kindsghereof.
of the. ac -cont ai ni.n

d.
compo O RETPORY Biaprgiet 1 PE BT Gl Sy capped with

AR BA&RIgfoftshtaiRing @bmp&&§zoi ¢ aci d, isooctanoic acid,
i sodecanoi ¢ acid, 15 cyclohexan0|c acid, phthalic

aci d, Examphs h’éthe@crd@rdqp-c@naphgi@amupourabmdlpde organic carboxylic

t et.r ahydr opht hal i aci.d,

S S SRkt G- Bhtenzgte S Bfactarbft i tindrseoic acid,
3G¢18hexafdlt BEE, ;?rﬁl')aqilc aéﬁb@G}b}ﬁhﬁi‘é'a@nd E@ré’ﬁ'ﬁhaﬂ@ héld, tetrahydrophthalic
trinellitic acid and pyronellitic acid. Anmong thése,

asid, wmicand (ropradua oftiitdcly §isoumtCoe Ltd. 'y maleé ecid ddmanc acid,

b d ¢ (e).
OIS SOSE R Rofia1er 81 Qe B BT FO IR s Aone
$KesDAUNE OF & ndfibblsi PactPEImRAAA Pd)Gs Bidklired] SEAEHBROLPsuch 2

aci d, isodecanoic acid and cycl oﬁexanOI c acld
ﬁmmbaﬁuemd qupdlmdép)z)ng/luéestmvemrmhat drgamt xarbmeyh(:dﬁlds)ﬁuch as

éfhe VI tpatieFf ug(?fg ﬁgﬁé?éo}:tagllong acg ést%glaéjapglc acid and cyclohexanoic
Qghynerlzatlon reaction

Subsequently, the epoxy ester and the mixture (d) of the vinyl compounds
containing an acid group-containing monomer are subjected to polymerization reaction
in the presence of a radical polymerization initiator under heating conditions, in an
organic solvent if necessary, to obtain a graft polymerization product of the epoxyester
and the vinyl compound (vinyl-modified epoxy ester resin). The reaction may be
performed under a gauge pressure within the range of from 1 to 100 kg/cm’ and at a

reaction temperature within the range of from 50 to 150°C. In some cases,
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in the presence of a radical polynerization initiator
under heating conditions, in an 25 organic solvent if
necessary, to obtain a graft polynerization product of
t he epoxyester and the vinyl compound (vinyl-nodified
epoxy ester resin). The reaction nmay be perforned
under a gauge pressure within the range of from1l to
100 kg/cnR2, and at a reaction tenperature within the
range of from50 to 150C. In sone cases, -11

pol yneri zation may be perforned under a pressure nore
than the above and at a tenperature |ower than the
@bkymrizalti@@ raaydmnerﬁfmm)nnctﬂr atpr¢ssurgamare thanrthe above and ata

ner i atlon esir mnth t he, r. e of fro
R Tt By fhan e ARG, Ehe prbiur Bl e riplab e n polferization
(Psfdefsfr G@thﬁn‘%h§pa(%@}5f FBHSE 1090k SY Ha¥d, '4hé mlotd d&fraﬁlg Svithin the
vinyl conpounds containing an ac group cont al ni hg
mage 1o frons4@es80%abl ynaas. m xt ure contai ning an aromatic
vi nyl _conpound, an al kyl (meth)acryl ate having an
al kyl éﬁaubt (# REthe vyl pepeounds 5eRaiaMg e acid gIouprcontaiging

Y%

S LAY LRl SOROU o 008 Ol Byt URy A0
Ofethheerylate haviag @l x kol growe havingy4 ocmmpmunmm atomb aandlangcnd group-
an acid group 10 contai ni ng nononer_ |

SaRtainge vl sompewy. o Regaygingdhe gatwfﬁ%lezglxéqrepﬁ%ds it 15 desirable that
B AGd o?m%;m;(tu?é gf) *252 (e '381%%8%{{& B;&%ﬁ@ e{hhalﬁ% $r86p-

epoxy resin e fatty a

Rontialning fishontdr i$ heparts iyl m&se P aionelbaseddh D0 IpBYs Bymass of the
group- cont ai ni ng nmononer. In the resent I nventl on
icpmpagd amguritofshe eandensater (G} @Dr(t@ymsfthq qhoxy Fesy (2) and the fatty acid

T RERERAIRE & AP B Rl AR ARR B 2R S STRAG ne
badnenee blatthepmsﬂmmrvrasm@n ifrtthe ambmaﬁ tleendixhae dd)esfshemwihyl

be obtained, The vinyl-nodifjed epoxy ester reS|n has
&ﬁmaéﬁ"tﬁsﬁpbﬁﬁbmtﬂe?ﬂ ‘\FeddngPBﬁPP'l%@l%c‘T‘%POWdﬁJbS e Ohtead i Iﬁadua

%Pr%%rhavg g %e&md%aﬁﬁ%éjﬁﬁgﬁpﬁrﬁsﬁ%ﬁgggthfég ra&g ?} @Fsg rV{.’l 1 be

bheaiedncentration of the acid group is desirably 20
within the range of from 15 to 50 gnKOH g in terns of
t he adihg vinyl-medited epexysestar desin bastaaracid; groumderived from the acid

ﬁ@}é}-c&x‘?ﬁ%g ﬁ}don%%?‘ ¥inf ?ﬁl%%celé glgbug'l%mgrﬂlal For InTQ'akWItt\DAth base in a

Fange 0SSI i'eve di'spersion

\e@tpavmwewm lﬂsl'tfkrﬁlnﬁ@d Redii eTRe mdmaaimscmeen@&sgﬂoopas desnrably
substrate or pignment dispersing property. It 1s also

ot thegangs abibom kS extesmKRMH/g in terms of the acid value of the solid

content in the vinyl-modified epoxy ester resin. When it is within this range, it is
possible to achieve dispersion in water well and also achieve good adhesiveness to a
substrate or pigment dispersing property. It is also possible to obtain excellent
performances caused by water of a resulting coating film, namely, corrosion resistance,
water resistance, alkali resistance, and the like.

It is desirable that the number average molecular weight of the vinyl-modified
epoxy ester resin be within the range of from 1,000 to 100,000. A product having a

number average molecular weight within the above range is excellent in corrosion
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performances caused by water of a resulting coating
film nanely, corrosion resistance, 25 water

resi stance, alkali resistance, and the like. It is
desirabl e that the nunber average nol ecul ar wei ght of
the vinyl-nodified epoxy ester resin be within the
range of from 1,000 to 100, 000. A product having a
nunber average nol ecul ar weight within the above range
is excellent in corrosion -12 resistance, water

resi stance, etc., and can al so be dispersed well in
wat er. Next, conpounds whi ch can be used as the
esktance, wyr [ghistange, gicnynd ém@mh@élqussﬂqltwlhmwgatqn aci d

group t | ning, nongner .are ai_ned ent tlve

s omp AR BB (s TGl 1R Re KPR i (HTBE AR ST bontouncs
FBM@iHRzSanhM gHBupt c6RbRME thor®ntdd Rre ékplairedS UR'épl%grentatlve examples
nmonocar boxyl ic acids having an unsaturated doubl e

lod the, acisl goumﬂemthl)lagnwnomer aciudle nmrmmh@we@wwboxyl group (A),
acrylate, cro

S st hSHochbRLR ik Bavine Bt Bahst dont Bpndledn tnghiacrylic

'KHGOQU?:HB}& e@iﬂjlﬁ fate, W&H@%}M v1flyq£@f1@58d monovinyl adipate,
mono|[ (neth acryloy oxyet hyl] succi nat €,

mmmo&myl(wbada)eamopbmythyklyzemhg«tle] mpmmethyeitmaa,leatcmnmomethyl fumarate,

bR P P RSN alest e TongL CEPB AT PRl phbalate

?ncﬁﬁo&i grﬁttgtﬁ%'cércl:l xgeth lh@kaﬁ‘n :ﬁ)ﬂthgﬁga JHHFEBFHI&EI an unsaturated

Besi “cont I Nng nNonomers s
diarboxylidaxidsot. gommglctayidemaleu:f acibamainfamarieragid aI so be
used: cyc}aso%l kyl (meth)acryl ates; al kyl-substituted

cycl o&eRiges the gid rgy%la)rgﬂ%wgg MORRMRISEPYP abevs. Hinipligviag types
Ak t‘n\élnoﬂgrsﬁ%e{ﬁ@ téem a4 g(:l?hlé(gi(fﬂ%tl@ﬁﬁgﬂér x ;%ng-;%{)setlt%tgd cycloalkyl

conpounds
_l(lmet;h)aicnylaiemﬁmﬂﬁloacmyiam hdvifgdn alkiioe larallsyl group&B3;eantliasdmatic vinyl

redle an al kyl (meth)acrylate having an al kyl
BB“%%gthg 4 or nDre carbon atons, a cycl oal kyl
gr oup K t
0 OUP ke BB UG 88 NSRBI o NP s an
abdeytial gngredierh pan aibyl 4meth)amylae havihgan alkplr@ou;ahm’m 4 bemore
nmononers (B) shown above. Furthernore, use of nononers

(cgl)bon @B)msaﬁ aycl%ky(l @oqpsorﬁn@ﬁlgﬂﬁwtlt%@gq:)@g@llthgroup, and more
953010 R TRAIPL TS DL LA o

amoag Itld: 196 iRers (B shiowinragovied N Hilgthernfore alsle@iﬁfdnbmbrs (A) (B) and
%met h) acryl ates (D); vinyl esters of carboxylic acids
€) is peoterethi ¢ acid esters

Besides the monomers shown above, monomers shown below can also be uséd
as the mixture (d) of vinyl compounds containing an acid group-containing monomer: @-
alkoxyalkyl (meth)acrylates (D); vinyl esters of carboxylic acids (E); crotonic acid esters
(F); unsaturated dibasic acid diesters (G); cyano group-containing vinyl monomers (H);
fluoroolefins (I); chlorinated olefins (J); a-olefins (K); alkyl vinyl ethers (L); cycloalkyl
vinyl ethers (M); tertiary amide group-containing vinyl monomers (N); (meth)acrylic
acid esters containing a hydroxyl group (O); allyl compounds containing a hydroxyl

group (P); vinyl ether compounds containing a hydroxyl group (Q); unsaturated
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(F); unsaturated dibasic acid diesters (G ; cyano
group- cont ai ning vinyl nononers (H); 25 fluoroolefins
(1); chlorinated olefins (J); a-olefins (K); alKkyl
vinyl ethers (L); cycloalkyl vinyl ethers (M;
tertiary am de group-containing vinyl nmononers (N);
(meth)acrylic acid esters containing a hydroxyl group
(0); allyl conpounds containing a hydroxyl group (P);
vi nyl ether conmpounds contai ning a hydroxyl group (Q;
unsaturated - 13 carboxylic acid am de conpounds

. containing a hydroxyl group (R); unsaturated fatty

serbaxylisaeidzannile gorapdupnds g&ryam@g@dwd(cg)/} grgnp &Rl uasagerated fatty

fatt cid e nta h 0X rou

oot pep i faaue (O, i Bee S GO L Butahipe »

BL@BRyl gt QY @t )ninBSorHPr@QU?B&afnblf 8y c@jediinf Qﬂﬂ&s(h-ghréx?l group-

addition reaction wth e-caprolactone

sentamdgryormmenolilgr (@)phmagh aT}moragldunonyéacnom mtdarescdpkl)lactone
nonmers having an active, nethyl ene group (W; vinﬁl_

ggﬁtfﬁ% BRCOAGRY 3RNNP gfyapﬁpyt@m@gs\fmx} mageBgEs (V) mogemgrs having an

SERRTRER Bl P g B BRSERBR, By o,

sidnpmeasiaeing@rigdpoxyZrouy biykedwith arrisrgansyiigli gromg(¥); vinyl
hem acet al este;ﬁ&roup or a hem ketal ester group
(RAPMETA GRpainiRg b §StE0STORP (I §inghMeRIRess contginipg s hemiacetal

%@g groﬁt)1 E}YE hQBPc%[E‘F E&ﬁeg?%;?k&}x? iy, mpﬁ&%&%%fx& nifledtPepoxy

singleterm

arduypl (mmd\)mmwﬁmyd &ntaigihy ﬁﬁ)lso@ﬁ&hhﬂé grédp) (CAYem vinyl monomers

nononers nay be used after aﬁgro priate sel ection
dapesaisiesle frominal allpdated beplyqthdenecalynol elepin (DI,
perfor nce. ot ed t hat

P e SB Hopabr e e pR Pt Sf"éf“ FaBREaGH hoqn o

desiaduindscoating Ainnpétgorafahek. JTOSHOUROHY jtéd thdt thahdPrReHE irfvention
used is desirably 15 parts by mass or nore based on

thpoarpeint of the misiise 6f) of He viesd nbmn@mda@@mﬁtnmfaqmwp -containing
?Tg({}l?)%rélssalgsgd Esb(%esn Qo P?r‘?sqog{: ggsgeopoxo)éf h%s%%jrg) (1%2) arts E% mgss of the

y aci Robadft

comBiasd dmbent cEriek édaﬂexmatet(uy @or{tﬂhmgfthet ¢pRxY kd¥iH (a), the fatty acid (b)
conpounds contai ni ng acid group-contai ni ng nononers.

Tnd.of nepgssamn thei raqmobp% p@d cowpeunsr(e) anut the mlmrﬁ (d of the vinyl

%o%§|q§{athon of 41 bal ance. of t he corrfﬁ l
CRLPYIIS CQNINNG AC1q GTOURSPHAIING BONOMETs; o ?far"f material pe

PRSRIrfIGH-ard BetbMAndd B TBAddrAYRHS 1 tRObalihe &Mros@f‘n rédiance

m xture (d) of the vinyl conpounds containing acid

gnd ths-haodness ofi ar@amﬁmetcsbe dtsaiged. hdn thespresant mvbytiomathe amount
BhteEtls (el S8R -ofPaindsdenERinCei CavRap Bifiing monomers
less than 15 parts by mass will result in a coating film lacking a desired balance between
corrosion resistance and hardness.

The radical polymerization initiator used for the reaction of the mixture (d) of
the vinyl compounds containing acid group-containing monomers is not particularly
restricted, if it is one generally used.  Such radical polymerizatioﬁ initiator may be used
singly or in combination of two or more.

The amount of the radical polymerization initiator used is preferably within the
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The radi cal polynerization initiator used for the
reaction of the mxture (d) of 25 the vinyl conpounds
contai ni ng aci d group-containi ng nononers i s not
particularly restricted, if it is one generally used.
Such radi cal polynerization initiator may be used
singly or in conbination of two or nore. The anount of
the radical polynerization initiator used is
preferably within the -14 range of fromO0.1 to 10
parts by mass based on 100 parts of all the nononers
(m xture (d) of the vinyl conpounds containing acid
gma of Gom &l o rh@j pwmhbmmag)basedrpmk(dbwarts@f eb mherrobnqrhﬁfs (mixture
| ar wei t he anpunt  of the ra
G9) ks PP bhons ORBIE foit Sioubpr i HERBRI IS e and

a chamoﬁcreafbs&ﬁﬁroagﬁnﬁolmar%@eme amBufGITR @dicaf the
chain transfer agent include kyl mer capt ans such as

pobroteylkatmnampat@n the readtoateteyipe@turapodia cbaa transfer agent may be used.

er rca ar.o rca tans such as
S ADpleR aF K SPaln CaRIe B P B ST T ERS Rohdh d-oLtyimercaptan,
i
o e R oS optof SO EmERarand UEh
d:bxmyhndzrcmnzﬁfmd ch:@eqﬂbemaydnﬂmapﬁad and thivearboxyliotacidf sidhens
10 radical polynerization initiator used and the

tgmalicarie, dhgyetalis. alkyl esters, goythiolsy a pol yner havi ng
a r eI atl"hé( Q%Xutl.t%‘f’éﬁ@éh%&%ﬂsfewg%tﬂ(ﬁﬂay?}r gm 'di.ﬁzth% gﬁ%@: of >Ehe

an anou

nmﬁ&l balgvfndnmloh manzwer gded aall tiad deadrivnaemperaturd) tlR@btaining a
pol ynmeri zation of the mixture (d) of the vinyl
@@h{ﬁ@a AYENED fﬁlaéIVﬁerl@WawlecaJ&rdvegeltsupcl@ah&r%mfﬁr @Agent may be used in
, I
AR AR orHdfLb G SUOEEN £ e Y R AR bELTR Nt
sol veii t}mqrmlyneasiua@ort bfthy o (dy ofthe tvhgl mmriuaﬂi cadlning an
therefore makes it possible to efficiently obtain a

AR 5P R-FANGRILIEE monREeh EthPelyRETiZAgAR may g pagfermqsirwnﬂhpge of an
Bgéaﬂ %I\Jeﬁt n%segﬁ %ﬁ{i?crgo)/veﬁfa@atnrrh(‘ﬂc%qh@ﬂgcq@\?/y ftrhg %Hc{:ant and

ent an organi

clesnsford m@laaahﬂ poSslBledo effitientlgvbtain aimxﬁfbﬁh&iir@ddct t YTl orhréic solvent
m xture in water and desol ventizability after

dorsyse e thig PyfPasp s Nt paricalariy regiricsed andrany orgapicoliepampybe
L&%d”i?ﬁ %J‘X%Eﬁ’l@ 'E{nbérﬁ c%8ve‘ﬁf Bang%&c{‘g Igﬁbe)%?b%& %aérélﬂlmg of the

meaytuBeein RRdler ahﬁtd%olmlﬂaﬂi)lyty aftedispRrdidd Ghe afiktufin dakerOit is
the acid groups in the resin with a neutralizer, and

daseblerense § hxdraphilic srlvent ha\rm\g salebility ipapteran aqueous

di's perﬁl'e (?quﬁfngtvmeyl mola}/ded epoxy es‘teer resin may be made water-base by

neutralizing part or all of the acid groups in the resin with a neutralizer, and
subsequently adding water. In such a way, an aqueous dispersion of the vinyl-modified
epoxy ester resin can be prepared.

The aqueous dispersion type vinyl-modified epoxy ester resin can be formed by
neutralizing part or all of the acid groups in the resulting vinyl-modified epoxy ester
resin with a basic compound, and dissolving or dispersing the neutralized polymer in

water.
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epoxy ester resin can be prepared. 25 The aqueous

di spersion type vinyl-nodified epoxy ester resin can
be formed by neutralizing part or all of the acid
groups in the resulting vinyl-nodified epoxy ester
resin wth a basic conpound, and dissolving or

di spersing the neutralized polyner in water. - 15
When di spersing in water the copolyner obtained in the
above-nentioned nethod, an enulsifier and/or a

di spersion stabilizer may be used together. As the
emul sifier, various types of emulsifiers, such as

i oni ¢ Vémnl ds§plersergsin vea.tg thaeometynger obtainmdiiﬁ H@r@oaﬂmentioned
cationic e JSI%Hﬁ and .noni a |c e ers may

frethpd. an qipulsiis Eiisnessien aﬁ %ﬁrénaaf mgewﬁan the

%ﬁﬁtsfﬂe?tv%ﬁoé‘@@ EXHIR Asidr QUSRS 1oh1@“eHﬂl‘l:!sﬁ'lers e.g  anionic
al kyl (benzene) sulfonate salts, alkyl sulfates,

polulsdieyedridydagomc atnkl;sif;el'se and nmudnﬁabmulsé‘natstrsay It L;seda.n e

sul fo e salts, .v sul fate salts,. or their
deri vﬁwg@mcm&ﬂ%@ #inet Baricyp xreqsglcgﬁd@nﬁmmples thereof

| aul%dﬁéﬂ)f?(%ﬁ%ﬁﬁ%%hffbﬁatt@galt@nﬁlgﬁ?@@éfﬁo&ﬁ@eﬁ%ene al§ el sulfate

anmoni um ch

dalcke sty et sEIfdnteasan oAyl Balfad alts 0 thdiflderib@tives.
| aur yI di met hyl benzyl ammoni um chl ori de. The noni onic
enul sifhe&ptéonag emplsifiersare Mma&quWég&tmté¢ apl examples thereof

s e R T
ﬂ’dl@ﬂ&lﬁﬂél@ﬂﬁeﬁzﬁ@rhﬂloﬁ&hﬂ]ﬁbncﬁt hyl ene oxi de propyl ene

oxi de bl ock copolynmers, or their derivatives. These
may bdhg §é@10§n6r¢g1l1§slﬁﬂrs 216 nebABTIAY R LFFsBIctadayd grampls thereof

FRLR R P RTRER it SRR GRS, D

@olydR{etpasricchigher faS/acilf estdﬂ§ etigleak omsmogméned)xmnﬂ@jkt
and nore desirably wthin the range of fromO0.1 to 5
saPelsmBRs, prtbeir derivatiyesd e lihegtomay bhusedsinalypitie eomhisetion of two or

?r? %H{Lgeo%‘mpo& tion of the present invention 20
er "contains the above-nentioned silicone-nodified

epoxy Theaimdunt sfthélehaRifief udel@s desirhtlg WHBMEDBLEE 88!t PPYtLs by
resin is preferred al so because the adhesiveness of a

anss basgd PnI1RY pris byrpessvaddharistad resitheolidiconienn endrogre desifably
SHAS PP 55T % gy By Fgpoun, T epresented by
t he genie rd@!r,lrable that the water-base coating composition of the present invention
further contains the above-mentioned silicone-modified epoxy resin. Inclusion of the
silicone-modified epoxy resin is preferred also because the adhesiveness of a coating film
is improved more.  The silicone-modified epoxy resin preferably is a compound
represented by general formula (1) and/or a compound represented by the general
formula (2).

The organic group contained in A in general formulas (1) and (2) has, for
example, at least one chemical structural moiety selected from the groﬁp consisting of

nonreactive hydrocarbon groups, a hydroxyl group, acid groups, an amino group, an

ammonium group, a cyano group, a halogen atom, an amide bond, a cyclic ether group,
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formula (2). 25 The organic group contained in Ain

general fornmulas (1) and (2) has, for exanple, at

| east -one chem cal structural noiety selected fromthe

group consisting of nonreactive hydrocarbon groups, a

hydr oxyl group, acid groups, an am no group, an

anmoni um group, a cyano group, a halogen atom an

am de bond, a cyclic ether group, -16 an al kyl ene

oxide unit, an al koxy silyl group, an

ul travi ol et -absorbi ng group and a

tetranmet hyl - 4- pi peridyl group. The silicone-nodified

@p@bkylenegxlde vaif dpelkene syl @gioupt en ulbbsaainiit @bsdsbing igeoupt ands
subj ctln di am ne conpound havi ng one unit

geéfagl:#}&) fWB‘i'F%ﬁ'ﬁ%r %YPoup consisting of a 5

pol yalinykgBsneombaified Bh dxy 3B 8arR pepAed st éx%%ibe by Melsteps of

and having a primary anmno group at each of both

ls@]cntmglasilalmnacchm;zdnadlhaamg ione onit sente¢d fomtthe groupecoydisting of a

co und rese by the.follow n eneral .formnul.a
pg&gﬁvlﬁ@? etig bt ancka yééfgm%da&ne Ui 4 Reitagg primary amino

: .
ERg @%e*li&?ﬁ%@?ﬂ@%ﬁ%“&nﬁﬁm@t h (RERALA G AeK KB G fpound
hesesaned Ibgwhm@llangpgeng/ragﬁmupla@) eecdbyadbtdming a product and
term nal s: wherein R4 is hydro

Syrther Fﬁé‘FW&}g thg rpé‘EFb‘Ct gﬁa a,glqp@x&ﬁorapwl }@v&gml th@ the unit
R'ﬂnéhtt e dAMiR & ﬁt?sas"\ﬂntdh\agm 3h QB%{ %rgg]? Htp%acﬂto?ﬁ&ﬂst%mals

er ebet ween. prepara ion
@F5ECROAE.. (3) use the acrylic conmpound in an anount of
from1 8 t lar tinmes as much as the diam ne
BdlSéwérOtgsn eéa:nteﬂts/l 2rOyP ganslyd 3, AT BRBE BPUP HORAING to its

gmcgt ek Mtﬂ@@?ﬁggﬁegfrm gél édﬁgkﬁe‘?e&r es%nng;ﬁsbgf the

obt ai mechigpreparbyort methsad €ps daﬁnrabubuoasé thecacrdicdiompbitd in an
npound havi ng one unit selected fromthe group
e&wgntsqﬂfrfgn 38182 poripatings ahsuekadde disminggrmppund and to use the

I
SRS SRR bl LM SRR 6 1 R Yo e
maan&ton to an acryllc conmpound represented by
general formula t hereby providing a product;

f ur t hdhe sidigenermg lﬁhde ep@yaeie canhe obtainetl dpoby thestape ahenbjecting
BB By R 08 B4 b 60 DEGTIAEL ,
b@IyHlel@h&oxiﬁ@@ﬁiE@bﬁ @Bél%rfghﬁkﬂsll@xane unit and having a primary amino
group at each of both terminals to a Michael addition reaction to an acrylic compound
represented by general formula (3), thereby providing a product; further reacting the
product with a diepoxy compound having a unit other than the unit which the diamine
compound has and having an epoxy group at each of both terminals, thereby obtaining a
silicone-modified epoxy resin having epoxy groups at both terminals; and reacting a
secondary amine compound to the epoxy groups at both terminals of the resulting
silicone-modified epoxy resin.

It is also possible to obtain the silicone-modified epoxy resin by the steps of

subjecting a diamine compound represented by the following general formula (4) to a
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silicone-nodified epoxy resin having epoxy groups at
both termnals; and reacting a 25 secondary am ne
compound to the epoxy groups at both terminals of the
resulting silicone-nodified epoxy resin. It is also
possi ble to obtain the silicone-nodified epoxy resin
by the steps of subjecting a diam ne conpound
represented by the follow ng general fornula (4) to a
-17 M chael addition reaction to an acrylic conmpound
represented by general formula (3), thereby obtaining
product; and further reacting the product with a

?méfrf@f@/dc&téﬂ?p@@%wn tp &p peRyBn cempRYIdtrRRreseataddu geger@bf@émalla 3),
Rl C3HO( S| ORI £3
l%r%@t%&)l% \[}% g} ; g %ﬁar tl%_l\%e JuRel tgl pox¥ 8%18pound

r%#esagtea bl @heSfoflawhgrpeatr@nermala (8y Yy gr ourJ haVI ng 6 to
carbon atons or an aral kyl group having 7 to 9

t@reorlatons, a is an integer of from1l to 13 5.
[ Chem 6] CH2- CHCHZ(XRSO)bCHZCH/CHZ (55 0 0 10

wherein R3 i 1 }c- or -CH2CH(CH3)-, and b is an
i nteger of fr n12 o 230 The method for the
p r at cone di fied, epoxy resin
qﬁ ﬁﬂée ub)” gng a ﬁﬂghrne compound
represented b follomrng general formula (6) to a

M chael addltRﬁn nR%ctlon to an acrylic compound
represented by general 15 fornula (3), thereby
&biemlmRhgleszre cteicht 3n akyd gfoupt Haemgrletacﬂ ¢anlgprt dtemp ranchungtgroup

Givies fito {5 EREPRa(oRFLor iz G BERIPRESC LAY RFEon 20T s an

integer of from 1 to 135.

[Chem. 6]
H,—CHC R30)%CH,CH—CH 5
0\2/0 H,OR"0),CHg \O/ 2 (5)
o)

wherein R? is -(CH,).- or -CH,CH(CH;)-, and b is an integer of from 2 to 230.

- The method for the preparation of the silicone-modified epoxy resin includes the
steps of subjecting a diamine compound represented by the following general formula
(6) to a Michael addition reaction to an acrylic compound represented by general
formula (3), thereby obtaining a product; and further reacting the product with a
diepoxy compound represented by the following general formula (7):
H,N-C;HsO(R*0),C;Hs-NH, ... (6)
wherein R? is -(CH,).- or -CH,CH(CH;)-, and b is an integer of from 2 to 230.

[Chem. 7]

R! R!
| ]

CH2 /CHCH2003H6(810) SngH(;OCHQCH";CHg (7)
R? R? "0
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wherein R3 is -(CH2)c-or -CH2CH(CH3)-, and b is an
integer of from2 to 230. [Chem 7] Rl Rl
CH2- CHCH2OC3H6( Si O) aSi C3HEOCH2CH-CH (7 ) 2 20 0 R2 R2
-18 wherein R and R2 are each an al kyl group having |
to 8 carbon atons, an aryl group having 6 to 10
carbon atons or an aral kyl group having 7 to 9 carbon
atons, and a is an integer of froml to 135. The
silicone-nodified.epoxy resin can be obtained al so by
the steps of subjecting 5 a diam ne conpound
represented by the above general fornula (4) or (6) to
avhereimBepnd Badreepghan diad gronp hayingn o sarben atempandyl group
v ral [ her e .
SBaE 00 5o Bn b DR e Y le APl B b ARG 2 5 an
atedee PORYCOPDSNd  represented by the above general
formula (5) or (7), thereby obtaining a silicone-

modi f iThd séipeneympdiSied eprayiragin egyoheyotyrinedralsaby thestapsohsubjecting

R R N e T R
RE&HbLA HABtiordio! dnCRRR WBRpbIRrepRIEMed BPiHR-abd¥egeneral formula (3),
wat er - base coati ng conposition of the present

ithrerehytabomnioga phadugt dartherfreacting degaodyct afitherdiepoxy compound
i ncor por,ati on ,of additives sujtable for, vari.qus ..
R0 PG ttye SEEhSP B (8 ih 005 eRu OIS 2 silicone-

t 1 .b- 1 .- q S .
SRR 00e sl 50, a LG Bk ey
wedoadary asneccamifiongd cotip@poty groups atttioeh (heeeremabals of the resulting

i nvention n$y al so .be used together with various
whEee-padified BROXYIESIBych resins are desirably resins

havi n@fhg%ai%é{‘%as{é@&iﬂg%gmggﬂﬁﬁi ¥ 1R P&E&H ﬁ’rﬁfentg&?ﬁz{r]lq{erﬁsed, if
kind and the It ke th&reof are not restricted. e
me¢essaay, fafber inherppravidn of additieds stittablerforr earidussapphicatibns) dor example,

conposition is not . 2 rticularly restricted . and it ,
Farbdngmagan éar}ver*e?naiﬂg v sugy ashetgiarisrs gntigpadants, defoaming
q?g{tgmi&gﬁqs.cal cium carbonate filler and ot her

p t

gments w a resin or additive for pignent
di spefT3ieovatarhase cossiogeompsston dfithe peesent-iba@ateh may also be used
\tlcl)gne¥}|1e_r r&/r‘l)t I\falriggs \%gt%%(- as%srgs%s. ' eSSL’llc}? resins are desirably resins having active
hydrogen-containing groups. The form, kind and the like thereof are not restricted.
The method for the production of the water-base coating composition is not
particularly restricted and it can be prepared, for example, by dispersing the
aforementioned calcium carbonate filler and other pigments with a resin or additive for
pigment dispersion or, in some cases, the water-based vinyl-modified epoxy ester resin,
thereby preparing a mill base of a pigment, and then adding the water-based vinyl-
modified epoxy ester resin, various additives and water or solvent for adjusting the
viscosity, followed by well mixing.
The water-base coating composition of the present invention can be coated by

airless coating or a conventional method using a brush, a trowel, a roller or the like.

For thick coating, airless coating is preferred. Regarding the film thickness in coating,
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thereby preparing a mll base of a pignment, and then
addi ng the wat er-based vinyl- nodified epoxy ester
resin, various additives and water or solvent for
adjusting the 25 viscosity, followed by well m xing.
The wat er - base coating conposition of the present

i nvention can be coated by airless coating or a
conventional method using a brush, a trowel, a roller
or the Iike. For thick coating, airless coating is
preferred. Regarding the filmthickness in coating,

-19 it is desirable that a dry coating filmhas a
1tHs desirakls that afdry peasing didm hapa thicknesstaidrags §0 tg Z(Pme If the dry

SS excee 250 rob ns With respect to
?E@é} ﬂ@e&%gq.dlséégpn} ﬁ’g(]’ql %wu&ﬁspecért@ saggirjg prpperty or the like
desir@bl e that the water-base coating conposition of
the present invention 5 be used for coating on netal
mat er ilaik desimblehhashe water-basadasnybhsdmmiseon oflthu:prbﬁ‘&edlventlon
substrates and al um num based substrat es.

Bapesdtar a%tgag@a.m%n@atfreﬂls Soet 4Sﬁ§>nr%sabsub§&r@temzuwé§sed
b
i e T

cwadtuieg made oftheabodeinetticned baematbrigh. osBurtheemére, it can be used
increase in humdity nmay beconme a serious probl em

wr?@é/ fepship gapip ﬁoaélnaeunr’r\élwlt%thgprgw efeelegsslue te gicregse in
or egemmone@ggggﬁoedarb¥®]é+ g{l]lﬁ ?anE n&?ﬁ?l%’l}%lg%‘l Jggled space is

fneédmf OThegrebérmd mv‘ehmmgcﬁéncba@ess@mblaﬁgemermad Ed)aﬁ@d steel sheet
menti oned above. EFFECTS OF THE | NVENTI ON The

havieg 2 seasngdidatfpmeeddoom ol witehbase copténgroaanition mentioned above.

i [ i dryi ng wat er - base coati ng
X géﬁsmﬁ%ngs@gl | ent properties such as gl oss,
coat i Mhe whaterfHabdtRIBRE 36APESNiorDEN the Bfes@f iBRNAGIOR AR taphbient
and noi sture resistance, Because of being _excellent

idfying watephgss; C@almaomﬁ@sttioeshawegmq}igntdmmwsuéms gless, coating
do K
g?rg%l‘)ge%ratnlg nBcgrréstl psrgggrgj and IHoi tlureereal\é@i\rllv(get e?febgus% o?gemg

can ase

BeTleMEPhse hHRsi B eNees Qb bt ihEIEoMPSEIGHs @ ddading Elﬁﬁﬁ Btidges and

invention is described in nore detail below with

itesf e wbishthavelbeemdiffipileto kenvateohasar canibganade avaserebase. but

i | i py! RPart and %in
Hi%ffm# Eé@é@%ﬁﬁ%%wm basi s unl ess
ot her wihg @r&xbmtifdbntion RrRB&RY iPMoRS detAPBdIAD with reference to
conposi tion)
Examples and Comparative Examples, but the invention is not limited thereto. Part
and % in the following description are all on mass basis unless otherwise stated.

(Preparation of coating composition)

Preparation of aqueous dispersion of vinyl-modified epoxy ester resin

Into a four-necked flask equipped with a stirrer, a thermometer, a temperature
control device and a nitrogen introduction tube, 50 parts of dehydrated caster oil fatty
acid, 500 parts of EPICOAT 1001 (epoxy equivalent weight: 475 g/mol) and 60.2 parts
of p-tert-butylbenzoic acid were charged. Regarding the raw material proportions, the

epoxy groups derived from an epoxy resin are in excess of the carboxyl groups of the
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Preparati on of aqueous dispersion of vinyl-nodified
epoxy ester resin Into a four-necked flask equi pped
with a stirrer, a thernoneter, a tenperature 25
control device and a nitrogen introduction tube, 50
parts of dehydrated caster oil fatty acid, 500 parts
of EPI COAT 1001 (epoxy equival ent wei ght: 475 g/ nol)

~and 60.2 parts of p-tert-butyl benzoic acid were

charged. Regarding the raw material proportions, the

epoxy groups derived froman epoxy resin are in excess

of the carboxyl groups of the -20 fatty acid, and the
Exttyensisl, apdsby eyeess psow&roemrv aflevalens fof tl‘reecadmxbbgwups originating

ups, ar.i atln |n the p-tert-butyl benzoic acid.
ghﬁ?ﬁ@?ﬂlbgﬂ trlethylan1ne Is charged into

the r¢aghé0D.0¥ %ﬁ%f tﬁ&ﬁyl%ﬁe i\ @akgd ifte tﬂ&%@cﬁﬂﬁd\%"ssel and was

stirring. Wien the internal tenperature reaches near
be0& to BAi€hnderadtingmg. s t\hérstha mtetnhietempenaarre teackesinear 180°C,

increased to 220C, whereby esterification is advanced
\@ﬁ'ilﬂdéattql?ét%”tsé’tﬂé thst teﬂméraaghwﬂ@r@aseﬁ t9 320r6nvehereby esterfication is
LERHELPRANERORELS OF JE don/o0LicRROMb oY Brdblidar DS performed

Fortiboh €3 ﬁours SH@&BQ U@H‘thlﬁe of e sbid et if ERRVhRhb&alRS or less.
decreased to 150C, and then 253.4 parts of

kSubgplqcmtlyoémliMemah@mdmede tas dbtreasad &o THCs andithien ﬁSbﬁ parts of -

n-vyol ati | t.er. of este
PhSIeEa et %ﬁei’é&?btam St Bl bt laflE s oF ot the
VA I @i grert &oxffn. @ mxture of 120 parts of
styrene, 49.8 parts of ‘2-et hyl hexyl nethacrylate, 40

par t s Nakt, adtily lthecinseenall tenmgbra0re ywar hantained anb2IiGESh arixture of 120
nmpound derived fraom pol ethylene ?chol havi ng
a

ﬁelrteeﬁqtmene i Eparts a6.6- eé]i‘ﬁd Rt Meibagryiate, 48 iparts of wlwcslrand 30
RS&% gfﬁ’fﬁ%hoé&ﬁ&%bﬁg@mﬁf i@éﬁv@@ﬁ%ﬂpﬁé lgﬁéh% g?)hc%ish cgftémefecular

utyl peroOxyet her were a e reaction
weeighe 0O wed methaaylic acihenpartsafitaadbtiybperoms 2 pehiyilexamtatind 3
t hat f(errperature for 10 hours, whereby the fatty acid
@éF%P digertytey! gproxyethersvere aadeddanhetepdtipn ¥sssel AYaTdthays  Then,

S s G PR LB, o FOMEH 38 e

@ﬁﬂm epedy tmmumzts subjectiett €0 vmplyhorcmmmdﬂeaadhé f@ount of the vinyl
condensate (c) containing the epoxy resin and the

rcampgungysgd lsz@ovh%‘*%@giﬂdtqm@%aﬁylby fsas of b cerabwyd amount of
T8 S5 3R 1 LRI PR A ey s
e tresitingvidyhenctlifled tep 6%y Yy r&ﬁ‘n wag KSE@us solution containing 80% of
non-volatile matter. The acid value of the solid content in the solution was 30
mgKOH/g.

Then, 54 g of triethylamine was added to the reaction vessel and mixed well.
Under stirring, 1550 g of ioﬁ-exchange water was added little by little.  With addition
of the ion exchange water, the content was changed to a viscous cloudy selution.
Further addition of ion exchange water provided a white emulsion. The aqueous
dispersion of the resulting vinyl-modified epoxy ester resin was an aqueous dispersion

having a solid content concentration of 35% and a pH of 9.2.
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Then, 54 g of triethylam ne was added to the reaction
vessel and m xed well. Under stirring, 1550 g of
i on-exchange water was added little by little. Wth
addition 25 of the ion exchange water, the content
was changed to a viscous cloudy solution. Further
addi tion of ion exchange water provided a white
enmul si on. The aqueous dispersion of the resulting
vinyl -nodi fi ed epoxy ester resin was an aqueous
di spersion having a solid content concentration of
3596and a pH of 9.2. -21 Preparation of

R -Oftroudl ape ggésm I nto a flask, 53.3 parts

by f BY16..853C (1 |
D R o e PSR Bt P GRAAL g

MR8 O, Ebﬂ' )efﬁea Wehie CBAPGER andf 50l JaP 8] nfi¥s Bﬁ?}lléd%gwérQ charged,
70C under bl ow ng dry nitrogen. Subseguently,

felloveediby Heativaste 0P C4mbigrchloxing iy hit@geny | aﬁubs(qmeht&)q lZDdrparts by
wei ght 144) as an acrylic conpound and 20 parts b

mRsE olot- hwir@wbmé |a0©@|t%(mnlﬁﬁp%demﬂﬂhmﬁww@9@pow and 20
{;panqyéfﬁltass’fgettn\?\lgutgnr?gwn etéir%gaé)({ sutnnﬁar%olgﬁf bvggotrﬁl ute& 1.2

par t s Afjér Bamplefién &ENA@QppEPé‘ thal r{pebdiudeacds\hataidgd for 1 hour
Nagase Chem cals Ltd. a die conpound and 20
B4 then 3y 2npests byfmagy PERENAGGL @%Sy@éna@@ctured oy Nagise

%hn}flll Fl}ﬁg iél gdleps{()& cgog epngr!f@g % p%% §mréas§s:o X ylen% hwere dropped
ghﬁmghaﬁgw(meeg@nﬁhnamd U2 in a general formula (1)

are each as shown bel ow, wherein each a in U is from
4 to @sthe resultizhers was ohtained@ sjicomermodified ¢poxperesin Avithsa structure

0, o B SRS By ety O s
(3HraGHRCHROB (63&in 1 to 3, R* is hydrogen, A is

[Chem. 8]
—COCH,CH,CH,CH,0H
and n is 3.
[Chem. 9]
CHz CHj
Ul ——ochG(?iO)as‘icsﬂeo—'
CH3 CHj
U2: —CgHGO(CHchQO)bC3H6'—'
Example 1

To 60.0 parts of the above-mentioned aqueous dispersion, 40.0 parts of
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Exanple 1 20 To 60.0 parts of the above-nentioned
aqueous dispersion, 40.0 parts of -22 LUM NUS

(manuf actured by Maruo Cal cium Co., Ltd.), which is a
commercially available calciumcarbonate filler, 2.0
parts of titanium oxide as a pignent, 0.5 part of

BYK- 028 (nmanufactured by BYK Japan KK) as a defoam ng
agent, 0.2 part of DI CNATE 3111 (rmanufactured by
Dai ni ppon Ink & Chemicals, Inc.) as a drier, and 0.3 5
part of SN thickener 636 (manufactured by Sannopuko,
Inc.) as a thickener were added, followed by m xing
AAMINGH émanufertuied by Mauo atgrinnGonilitd. ) twhigh islaccommercially

o A 05 B b S BORAS Fame, 0. arof

B‘W@-@QS (hANTaiEee b? BRAGT£fAn KK Y d3& RASENABRNGE PS5 pérF 0110
Exanpl e 1, except for changlng the recipe given In

THENATE 311 (E)eanfabmrdd byoD2inppaot Inkf & Ghesicals, Inc. ) as a drier, and 0.3

SR BAREF o M) SeSEE e 5 e vt
%%fo?&ﬁﬁn%gm‘)%’nggﬂ% Hgg@gﬁ% g@gj% A gHﬁ@ thilP¥o )IIYBH léQNeft:@rl Gst'Bdating

I's SUPER 1700
compaodithet ur ed by Maruo Cal ci um Co. Ltd.). Cal cium
car bonat e B, whi ch | s a pr oduct wi t hout treatnent,

59 £-2s Sromparatiy p&?i renents of the cal cium
b
cr b, e L SR SON Tl

difxamble Iwakeept fma%bangﬁgttha gecipengiasiih Table 10bimERedpled, 0.2 part of
nple 1 to 5 and Conparative Exanples | to 3 was

é*rffea&@é%rnfeaworrqusﬂ@pe%gwd@aé ISPOEY refip éV%ﬁ/zf%*Fef Bdded tegRanePuS

ﬁ%ﬂ?@v\%ht ' egl%lu\ﬁ@éargt%%u ﬁqs Wgﬁ) ﬁ{r %}aﬁﬂr%ltgglum Co,,

Lod.), hndaylcmhdcaabonﬁfk@ 15%1%]EE|1&0® (/iﬁandfﬂdﬁlrddi by Mawiio Calcium Co.,
day. The applicator was selected so that the film
Hﬁ/ tkrfedgugrcaghogate B, sxfueh isg produst withaut trratmens, &S nat satisfy the

}Qﬁnr@%eﬁt@ of Hleacralcﬂln? §§E€r§a§% %ftlfhg hn:g?r{tc \ a%&lbrp 9 C ° ating

wer e neasur

EnpleatiGinefcodfing fllnDz[ni)%ﬁrah& @kakuate the coati ng fl I m
appearance of the water-base coating conpositions
obt ai Fagh pheqalipgfilnes of theywateghasecoaing eampasitions aptamgd jn

tF,S)(ar%ples’lat%% R Comparative Examples 1 to 3 was checked for its gloss. Each of

the water-base coating compositions was applied with an applicator and dried in two
ways, namely, at 20°C, 50% relative humidity for 1 day and at 20°C, 90% relative
humidity for 1 day. The applicator was selected so that the film thickness of a dry
coating film might become 80+5 um. The 60° specular glossiness of the resulting
coating films were measured.

Evaluation of coating film appearance

In order to evaluate the coating film appearance of the water-base coating
compositions obtained in Example 1 to 5 and Comparative Examples 1 to 3, sagging
property was examined. Using a sag tester, the water-base coating composition was

applied onto a panel made of a glass sheet and the specimen was immediately caused to
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property was exam ned. Using a sag tester, the
wat er - base coating conposition was applied onto a
panel made of a gl ass sheet and the speci mnen was
i medi ately caused to -23 stand vertically. \Wether
saggi ng of a coating occurs or not depending on the
t hi ckness of the sanple | ayer was exam ned. The sag
tester had six gaps, nanely, 20, 25, 30, 35, 40 and
45m 1. Eval uation of anticorrosion property 5 Each of
the wat er - base coating conpositions obtained in

nple | to 5 and Conparative Exanples | to 3 were
aﬁ@pd vergicyly- arW hatlrssageing olp oniing weFHTs ﬁrenotad@n@sii"\ge@fe@g

exa ol | -base rust even ti.ve coatin

R e o 1S R o POF M YRR 8, ey, 20,
&brypg5cmamkng§mpb Ltd.) was spray coated to a 7 10
cx 15 cn1stee| plate (shot bl ast steel plate) and
A pich POR gtylays. The thickness of the

d d the thi f _the
E‘Qate | Ea%@@t%go‘@%ﬁaswa?}% stpaies Riaredap Eaaied g 5 and
wﬂpraﬁduvé Elxarnﬁleg Yo B &wdre Hrmlaa %ﬁ affunddreod(P@Qfd theh thé or

00 hours. 15 Then, an X-shaped cut penetrating the
@&&BWﬁgﬁﬁMﬁﬂsxamn@he panel and reaching the base

surface med with a ret t '
ot esodve e e pievBesoabe ERVARSRVHIDE PRIVER Mo
'{ﬂ@ﬁﬁ?&ur@ﬂ @ytl\hﬁﬁbnqeﬁﬁt%qal‘ﬂ'f Coa-pﬂgs adhesd Y@Q?ﬁﬁa}b&sa"ﬁ&ﬁﬂa a7
coating filns was -eval uated acéording to th
cmxtl & cimestéeb ptatm(@hmrblak seealtplatoygidahen driedaat 208C ﬁm?h(atys on
is recogni zed; o: alnost no delamnation is
r ecogrihg dicknass efdhe rndeagdaing mas 40ormaad thpdiakness ofighe top
reco n'Z%gHS . delam nation occurred in nost of the
68%! PHM 5, 00UCO~" M MOOOOOOCO
"1 OThs t¥st pratévas Bpl¥sed to a neutral salt spray test machine of JIS K5600-7-1

for 200 hours.

Then, an X-shaped cut penetrating the coating films on the panel and reaching
the base surface was formed with a retractable knife. A pressure sensitive adhesive
cellophane tape was stuck thereon and then peeled off. The adhesiveness between the
coating films was evaluated according to the criteria " @ : no or almost completely no
delamination is recognized; o: almost no delamination is recognized; A: delamination in a

small portion was recognized; x: delamination occurred in most of the peeled area."
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"‘noE"Oc...CcCUUUV okcCCd- 0cv OEDO
[<-1CObUC acCCCt-'" ~UNUCOj C7UUCUH
bCdU w7 'oOUUVQC~ Q oUUyct o0c~C
ai 990 U aUNDO

d UOEUC7T UCU oEU vy
oepE E. HOfUW OU uV -~ VdThe results in
Table 1 clearly shows that the water-base coating
conposition by the present invention has been

i mproved in gloss, coating fil mappearance,
anticorrosion property and noisture resistance.

The results in Table 1 clearly shows that the water-base coating composition by
the present invention has been improved in gloss, coating film appearance, anticorrosion
property and moisture resistance.

It has become clear that the water-base coating composition containing a
calcium carbonate filler and a vinyl-modified epoxy ester resin having a specific resin
composition has excellent gloss, coating film appearance, anticorrosion property and
moisture resistance.

INDUSTRIAL APPLICABILITY _

The water-base coating composition of the present invention can be used

suitably for coating in the fields of ships and bridges where high anticorrosion property

and appearance are required.
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15

It has becone clear that the water-base coating
conposition containing a 5 cal cium carbonate filler

and a vinyl-nodified epoxy ester resin having a

specific resin conposition has excellent gloss,

coating film appearance, anticorrosion property and

noi sture resistance. | NDUSTRI AL APPLI CABI LI TY The
wat er - base coati ng conposition of the present

i nvention can be used 10 suitably for coating in the
fields of ships and bridges where high anticorrosion
property and appearance are required. -26 CLAIMS 1.

A wat er - base coating conpo it conpri si ng an aqueous

di spersion type vinyl-nodified epoxy ester resin and

cal ci um carbonate, wherein said calciumcarbonate 5

i's precipi \tvﬂbﬁﬁasféEtb@ﬂldgrﬁdiré}fob@lﬁﬁwmbﬁﬁﬁg @:dacyuebns &sﬁ@&nbn type
of a vinyl polynmer having a carboxyl roup and

vowt-aodidigd epoxyirstes astr ang calemso sarbpraie,iwheseip ﬁ@@éalplvmarbonate

o 50% u ent
BonreriR &l R iRt P A B ERE rfi forvor
SARipl g if Sonbdiftedah thescatind Boposiiith MALPREpdIESE oERSthI20G0 50% by
conposi tion according to claim1, wherein the calcium

valunsrag éollvb@orﬁwt,aanémagéurpemﬂpcif @ pigragndiadetabsoliticontent of the
3. The water-base coating conposition

g%%swd?% A‘%]%$aln1l or 2, further conprising a

silicone-nodified epoxy resin. 15 4. The water-base
coating conposition according to claim1, 2, or 3,
wher e2n Theavagdiribascoenating dorhpestticeyaskgrdinggiowlaimdl, wiersingthe

COBOUY, Lo SRt e B, L 1S KOOI onFBPLSh o012

3. The water-base coating composition according to claim 1 or 2, further

comprising a silicone-modified epoxy resin.

4. The water-base coating composition according to claim 1, 2, or 3, wherein
the silicone-modified epoxy resin includes a compound represented by the following
general formula (1):

[Chem. 1]
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,HHD

|
®HD

|
Nmo._lzl

\4

_
LMHO

|
*HO HO

0
_ [4 _N 4 \N/
N—N-*HOHO®HO -, N-*HOHO-?HD

wherein U' is -O(R’O),-, where R’ is -(CH,):- or -CH;CH(CH3)-, and U is a structure

represented by
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wherein Ul is -QQR30O) b-, where R3 is -(CH2)6- or
-CH2CH(CH3) -, and U2 is a structure represented by
-28 [ Chem 2] Rl RL C3H6(Si0)aSiC3H6 R2 R2 or U is
a structure represented by [Chem 3] RL Rl (;
3H6(Si0)a SiIC3H6 R2 R2 5 and U2 is -Q(R30 b-, where
R3is -(CH2),- or -CHRCH(CH3)-, wherein R and R2 are
each an al kyl group having | to 8 carbon atons, an
aryl group having 6 to 10 carbon atons or an aral kyl
group having 7 to 9 carbon atons, R 4 is hydrogen or a
methyl group, a is an integer of froml to 135, b is
&ah Etnfnt?dger of from2 to 230 and ¢ is an integer of
from1l to | an organic group bonding to its
ad10|n|ng:REHR 4R wi th a carbonyl 10 group interposed
therebetvven nls an integer of froml to 16, RIO is

an—a(® g-from 1l to 8 carbon atons which
may ha e o roup, and/or a conpound
represente 2by0£ae foll owi ng general formula (2):
[Chem 4] N z N x | or¥' ¥ dbtfdctude represented by
[Chem. 3]

| R! R!
—C3H6(Si0)aSiC3H6'—

R® R?

and U? is -O(R’0),-, where R? is -(CH,).- or -CH,CH(CH;)-, wherein R' and R? are
each an alkyl group having 1 to 8 carbon atoms, an aryl group having 6 to 10 carbon
atoms or an aralkyl group having 7 to 9 carbon atoms, R* is hydrogen or a methyl group,
a is an integer of from 1 to 135, b is an integer of from 2 to 230 and ¢ is an integer of
from 1 to 4, A is an organic group bonding to its adjoining -CHR*- with a carbonyl
group interposed therebetween, n is an integer of from 1 to 16, R'® is an alkyl group
having from 1 to 8 carbon atoms which may have a hydroxyl group, and/or a compound
represented by the following general formula (2):

[Chem. 4]
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(2) | | | _
,mm“_u ,mm“_v vmmn_u ,mmn_v

HO HO ‘40 %HD HO HO °%HO P®HD HO HO

_ R | | _ | | _ |
w_mzlfomommol_:L:omofo+Z|N:lz-£omo£o;:Lmomowmo|_z-ﬂa|z.£omo£oJalfomofolzuam
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NUx x LUO NUz N-30 wherein U, U2, and R
through R4 have the sane definitions as the general
formula (1). 5. A coated steel sheet having a
coating filmforned fromthe water-base coating
conposition according to claiml1, 2, 3 or 4. 5 -31

wherein U', U?, and R’ through R* have the same definitions as the general formula (i).

5. A coated steel sheet having a coating film formed from the water-base

coating composition according to claim 1, 2, 3 or 4.
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