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1 SPECI FI CATI ON COATED STEEL SHEET 5 TECHNI CAL FI ELD
The present invention relates to a coated steel sheet.
BACKGROUND ART Hitherto, to steel materials such as a
zinc-plated steel 10 sheet, an al um num pl ated steel
sheet and the like, a rust pdevention treatnment by
chromate, which uses hexaval ent chromate, has been

wi dely applied, and theses steel materials have been

coated with an organi c gescnracdTtrtbgn top coated with
vari ous coating conpositions in order to provide an
anti-fingerprint 15 property and an anti-scratch
property as required.COATERCETRElyeSHEET t here are noves
to regulate or prohibit chromate treatnents which
hitherto have been applied to steel nmaterials by a

| aw agai nst the backgr §8RUNGEALNELBEDI ng environnental

| ssuesTh &l PEEs8n € N QP&L L1 4k el Bk d NS 4 14l fste?eq sheet.
has a high degree of corrosion resistance an

adhesi on property to a paint, if this chronate
treat nent cannot be perdmurebuNDeser properties wll

be signifjcantly deteriorated, ccor
been JELFPERED, i RrER L S b b micl ARed A ed steel
goedt, canr ajuninoespibaadesaadlaspgeet addeshenlike, a rust

951[1{:¥o (Er%aﬁl_?n' ;ﬁtt q;?ég%ﬁg%'t w&gr g%%btﬁ)l Ra lent chromate,

reat nen a anese
lp@:slbee?q&@fsieltm@p@lul@d dégdrtlm@@lea s;mle@as:tee@aleshééwe been

b8t gdy W MR Jridsin iRy %‘é%@h' A4 tEEAUBRAVY wi®h various

metal surfaces in which silica and an epoxy conpound

GPRE LR GPHRRS ] FLGNT eHR TSP Bt Gd BEOVAHeaRN: BRbABEINgerprint

pespertP aedtsnl haed-vibtitehbpyepentynesategidras.
coat ed steel sheet

epox onmpoun Thi s i,des _an
| pr OVERGIRCTE: X8RGSY o T 5" ARBEeSy b TOLhaRe 8¢ Pronibit
cloadmange corgrosngn tos sehildiwey éhe raocbhate dediappldeat ¢d steel

rﬁé@&hﬂ‘@%h@slé& Ql‘r?é OE‘hégb?EfzﬁioHﬁéieéfalné‘PQ sing

partlcu under con pernea
My bEmaBt 2 hd scogts - analn@a@@hr@m@te ﬁ'{r@faft@@elméemltself

Rd€a 63 MYrdderMRta@losdon resistance and an adhesion property
toapaint, if this chromate treatment cannot be performed, these
properties will be significantly deteriorated. Accordingly,
it has been desired to form a rust preventing layer having good
corrosion resistance and a good adhesion property to a paint
without carrying out a chromate treatment.

In Japanese Kokai Publication Heill-71536, there is
described a coated steel sheet treated with a rust prevention
treatment agent for metal surfaces in which silica and an epoxy
compound are contained in a reaction product of an ionomer resin
neutralized with a bivalent metal and an epoxy compound. This
coated steel sheet provides an improvement in adhesion to curable
resins such as coating compositions. However, a coat of this
coated steel sheet has low adhesion to metal material and
particularly under the wet condition, water permeates through
the coat and reaches the interface between the coat and the metal
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material and therefore the coat is peeled off. In
Japanese Kokai Publication 2000-273659, there is

descri bed a coated steel sheet treated with a rust
prevention treatnment agent for netal surfaces in

which silica, an epoxy 5 conmpeund, a silane coupling
agent and thiosulfate ion are mxed in a reaction
product of an iononer resin neutralized with a
pRReYakentnieidle rRFd 2 Rinvaleatk r{%t dec1@dpelpyal ef i n

resin neutrallzed wi th am ne caonp

In suchRaJeBarege &pkst gHQéﬂcaﬁPQQI?OBQsﬁgﬁéﬁge éﬁére is
desadheeidos Psoped tardel &hb&tpa!rﬁtatéﬂewﬂﬁlﬁ&a lﬂwtop@@ventlon

han tha in the coat e t eel _.sheet. e Kokai
baBAhaR ROenf rS 9 hEEa D S ER e 1t i A TG " H epoxy
spihpnendeuplsiidignagentp di vg mgantaeldécth:&aulﬂa’me ion are mixed

hesj tepigl f i e I
i R BT el e R
ngngHadentr mgtad anchaabagedenkonasadoat ﬁglxgémflnnmsm

M@hﬁbaﬁl z\é@t#{tr@la\?cﬁ%res!aﬁaear[ 8§b5}y éérﬁﬂ)&@n@ar tﬂncéﬁéhae[‘@oated
titanjium coppound areé_m xed _is describ

%ﬁ%@ e?Fn satbatbarest ekinchettd iy S SHSUY fﬂr@ip&ﬂty to a

pmptoa:)ﬁé tiicSe QnpaidvadheRbAnthPpt qmelth)é t6abBe8Udsdd Righeet in
t ance of 20 a,.coated

[, i , .
JPBafEgR Sxtke s LR AR o LR 1 Y hafidRE e g much
tkereglanedcotpl Jag aangset m«aipcﬁlﬁadr&_td.on_But the adhesion
@90?3 €§18ﬁ§te§1QQaigdlﬁéﬁ%h&P%t whi ch i s provided

a coat confaining a crosslinked resin matrix and
an i no%é’ﬁupénﬁﬁ;@tK%k@«é’ﬁbllv@aég@ﬁﬂoq%‘h@ﬁ%&cmmed steel

$h &6t CokREL 68 WE%h|§N§§H£§Bban¥'§$é@in§h§gent into which a

above-nenti oned_state of the a an qQbj ect of

it
‘t"ﬁ%ef)‘ LERETPhDLRt FBRlRo 5?‘%%7?‘8!&%%6%%%8 %F@ef’n gpganic
shiesh  uip lcepgicinesa oé mdﬁkle@hl§lcﬂ@|ﬂec&ib@ﬂi adhﬁﬁé@ér, this coated
é’t—[e‘)@fré to 2 ubstrat and press _oil %tl i Stance_a

P iproved: - THe pr R5S et e B PePrEPRSE 6% ° oaPegdnesion
mwr‘s}’\@l a &:@m’eﬂatwtamcapcen”pml eesamtandecofian coat, and

aS %'o%t%%@ééi SHAAL, Fé 5?0?&%50@%%@1% £9 %%%%'Ingmproved

et hy ene unsat ur'a car boxyl1c aci

Je%p’éﬁ@"h%?? ation resin

InJapaneseKokalPublicatidn2005—281863,acmatedsteel
sheet, which is provided with a coat containing a crosslinked
resin matrix and an inorganic rust preventive agent, is

described.

DISCLOSURE OF THE INVENTION

In view of the above-mentioned state of the art, it is
an object of the present invention to provide a coated steel
sheet, properties of which such as an adhesion property to a
substrate and press oil resistance are improved.

The present invention pertains to a coated steel sheet
coated with a composite coat,

wherein said composite coat is a coat formedby compounding

ethylene-unsaturated carboxylic acid copolymerization resin
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3 particles (A having an average particle dianeter

of 20 to 100 nmand a silanol group and/or an

al koxysilyl group, silicon oxide particles (B) having

an average particle dianeter of 5 to 50 nmand an

organi c titani um conpound (C),3 and 5 wherein an anount

of a coat of said conposite coat is 0. 5 to 3 g/nt.

In the conposite coat, an amount of the silicon oxide

parttiiclle s lB)\)LlSaiﬂir?_f; %{qrﬁbb}érﬁgb%é@@??b& dli&ﬁﬁeA) tydéﬁ Ef 20 to 100
spect tao..that of the resin parti,cle (A nd the

%@n?ﬂ g]n 2o F X afit AP G SR B8 &lg@éy%mly%_gggupd 3%

sy lieon ok de pestidctl etso (B hdatviingl an aveurigeopa at cobd diameter

g;l%e 5CRRPRY b GRY anS HRHERRIN 5B '%%atco];ng%%% By, and
urther conpounding at "l east one conpoun . .

sel ect ¥Hefredm apanpuiipofcvpsadt phgsatd seomstsdtte coat is 0.5

genpoyngd, thiocarbonyl conpounds, 15 niobium oxide

and guani di ne conpounds in addition to the substances

(A), (Bl 58 CePopdtrei Aapter 2Nt REOBPEsLAL thRVERLLERN oxide

phlrkibeedeser ibefréferdiel @i b . td e P& LhadLalithheelspect to

h sent _inventjion has a 2 oating far by . .
EBAbonharRE PR Bt ROt BheLOnEAl I i GRS (8 AoFdtanium
ebpul isrerieAaiiadnl vy 6s00 pard¥ blyesa$H)wihdviregpact to the total
avshageopart ighe diameter of 20 to 100 nmand a

silanol group and/or an al koxysilyl group, the
si | i coRn®XFUP PG ePas (Bprefgvialg vam eoadr fgemed by further

BambpbGhai dyaaet Ba il ad CorPoliiuans) t Sl 0L AP the group
titani um conpound éC). The above-nenti oned coat forned

B9 SEBRPBENEE NG PARNEEBYECBRBYREAc e SR L AT TPRIYANgOpRPUNdS,
nsolsupar bRl dei Anthguphopenti esmpbus@sr 98i 88dition to the

gggis %g\gggh(éﬂ\ézﬁﬁ yggéi Z(t:gnce, al kali resistance and

an-adhesi aint. Particularly by using
resin pareivkésehavilmy pare sevdr ageepaibnckell 3k described in
giggeier of 20 to 100 nmas the resin particles (A ,

the uniformt and the conpactness of a coat are
enhanc%ea%@a%/ﬁ@r%'ff%ﬂe sheele ohrtheupseasmt ngnvention has a

EORE ONGNESERcl N ANcBHPEShAMNE! PRET EYh{ PeRe-SHESELL AL ed
gggbgégflsc %Icli ggi)g gxqgg'ization resin particles (A) having an
average particle diameter of 20 to 100 nm and a silanol group
and/or an alkoxysilyl group, the silicon oxide particles (B)
having an average particle diameter of 5 to 50 nm and the organic
titanium compound (C). The above-mentioned coat formed by
compounding the above substances (A), (B) and (C) is superior
in the properties of corrosion resistance, solvent resistance,
alkali resistance and an adhesion property to a paint.
Particularlybyusingresinparticles havinganaverage particle
diameter of 20 to 100 nmas the resinparticles (A), theuniformity
and the compactness of a coat are enhanced and therefore there
are outstanding improvements in an adhesion property to a
substrate and'press 0il resistance.

The above-mentioned resin particle (A) includes, for

example, aresinparticle obtainedby reactingawater dispersion
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The above-nentioned resin particle (A) includes, for
35 exanple, a resin particle obtained by reacting a
wat er di spersion 4 of resin, which is prepared by
neutralizing a copolynerization resin of ethylene and
unsat urated carboxylic acid such as acrylic acid,

net hacrylic acid or mal ei c anhydride with hydroxi de of
al kali netal such as sodi um hydroxi de, potassi um

bIUEQShﬂﬁv&ﬂﬁﬂ51@h§répgﬁe8Qnﬁﬁe?ﬁ%@@&%1??mp@d%dyymerlzatlon
e res |

spersin
SaeraTT ?%ngsg%& W5k CeACREPRY; Faﬁ&gldc%%%aﬁ&cryllc
Annmg mbhhasxya1beabmdpartmalelobﬁﬁﬁyfwhdb/wrﬁ?nhyuxoxide of
f e-nmet
ST CHEBREL i, 3 B8 Ty el pBRE RPE R g efide and
Wltehlakguqmae dQueond armeniis pre:fregarraot: aminkatard fdisgrersing

Eﬁétk%%%l%ﬁ gb%e%QE%UH%% w@&%d@c&'qg Rkt LQ MB9¢R G0 1ane

can forne bove- ntion

@Pﬁ?Péﬁél nebRaed \atherni @ resbopartriicAst pohaiasfrby reacting
ErﬁéeéQbaYsﬁéﬁs@oﬂﬁéﬂaﬁééiﬁ(bﬁuﬂﬂé‘éﬂﬂyﬂgheJHEtH%dﬁ%llc acid
R&BHHSS " hi s COE nerlzgtloa resin may contain 1
fgpg fOMEr toPReF S ERAN R RACH FPACVAER P REFRqHitted silane
botpanndnbsigre ffr tdie imphbaera tfd rea paediciepeet eyaabbyained

o by s I T b t hyl ene- nethacryllc
%géagcgggﬁyﬁgﬁFggﬁl8ﬁer§§?ﬁ %éﬁ %8e¥8F88uced by a
publ i cT ekﬁbﬂﬁenmehbaosadheabyéenetmedh@tryl1c acid

@Qb&fﬂ?ﬁlé%@tzh@ﬂoﬁ%e%ﬁ% ow 2 ?*‘hgg%%etﬁ] %‘:‘e}gﬂ.c ﬁ_ﬁld content

pressure_ 20 processed y pol yet
b tr0e§Pﬁ PEMaste @)3)1Sh‘a@pPi‘a%m@Flléﬁ‘élLO@rJEﬁﬁ)Uaﬁ@/YoFlontaln

& htearairﬂ@()tbﬁ:hlekt' tlgéiﬁ)mﬁlﬁbﬁﬁw&gcﬁh%ﬁfiﬁ@ﬂ&@%u@% amount
e resi ar an _initi

FE 0T GROVPERE { he BT |12 %ﬁ%%ﬂ@ (%v JAGSt RE less.

Bhgabove ethpleaneenaphandy € da d eopo2dmarteapdshtesin can

ﬁ@ r&88 c88”%§?§e8¥81595¥lﬁh %hoﬁ Qﬁggerﬁ%%tgsaa method of

trate an Fess Fesistance
@%bWQEHEh@tbﬁ@dbyaPk@dystiyn gaoipmést nof haghi ppéashiye

ﬁté%é%e&nﬁowr@éf»ﬂg?@}/ %81 e@ﬁ?ﬂ@h& a trimethoxysil yl
group, di net hoxysi rou met hoxysi |yl _gro

atri e?fh%%weyreﬁ%amrt&%eeﬁﬁb% tpe sgba@@b@gowand/or
tette ef1h@gyad il w1 gﬁ:@up T@y Ay BRatdned fhweeticenal groups,
&gllj:%scl%npg%tOb& &?dca% {gfgié{] aargglc%lggncvg)l o%hge silicon
oxide particle (B) and the organic titanium compound (C) to form
a composite coat and can improve the adhesion property to a
substrate and the press o0il resistance. The above-mentioned
alkoxysilyl group is not particularly limited and includes, for
example, a trimethoxysilyl group, a dimethoxysilyl group, a
methoxysilyl group, a triethoxysilyl group, a diethoxysilyl
group, and an ethoxysilyl group. The above-mentioned
functional group can be obtained by reacting a silane compound
with a water dispersion of the above ethylene-unsaturated
carboxylic acid copolymerization resin. The above-mentioned
silane compound is preferably an epoxy group-containing silane

compound.
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with a water dispersion of the above

et hyl ene-unsaturated carboxylic acid copolynerization

resin. The above-nentioned silane conmpound is

preferably an epoxy group-containing silane 35

compound. 5 Specific exanpl e® of conpounds to be used

as the above-nentioned epoxy group-containing silane

compound i nclude 3-glyci doxypropyltrinethoxysil ane,

3- 9'yCSg@&iﬁﬁ@pﬁkgmbmfﬁdb&EbPﬁébﬁhH@nQo Be used as the
ci doxypr.op ri ethoxysila

ey BB RHEAY gF L BT ORGSR AR Sihapecopaound include

a—g@gmydprphepyﬂxr&mbyhokysﬁ&hhexys| | ane. These

%Qﬂ%x%@% gglﬁﬁ%ﬂgﬁgqg%ggp n;GQRRi nation of two

an“amsunt of the
ab@Wcsdpm@r@@wﬂ@m@th@xw1benm,xed t he

gbeygc%ekyg}%g SRXKyIE0URNERILENANRY shkane

n‘ﬁg 'S erab ¥L
By ésepﬁwﬁypégbséﬂ/ ) thHétsdmpghpEycédane -t hEhagove

BeinpbutdsPREi B8 usddr£BbHe JNE SidME AMRAURE itho or more
nore. refera I% n1xe§8|n an annqﬁ% to 10% mass

b,
WPEHT ?ﬂﬁﬁe? Fial* AREHBE ~abgve silane compound
to spemiked, of he aviove ‘Menltolmiesl apmptgmj‘ug-hmmdjarﬁmg silane
an Q. y S
S?ﬁgﬁaﬂgr e3|§?aﬁ%é§g emls}é ven oY éﬁcﬁn% ttr?@% by mass
vihbstetrerofer the solid mattter ofeble abate wahefradéspérsion

&£ St &8l n mateyd %Ill%‘h‘:‘e cHR E%ﬁhar §E%ré‘8ﬁé’f@fhﬂf in?if(ed in an

nmore than 30% by nass, finit for wat

BAPDEi t £ocda l%bééWe%théB ¥%$I@%C‘arfd> ther 8pbid matter of the
ﬁ@tétﬁsdﬂﬁpéﬁ§h§h_a?ﬁerf€’§¥nbetm&trgrﬂlﬁr@tﬁﬂ?ﬁ{t td® the Sllane
utio | 0 wat e or oat i ng age
%m%%%EQfB sﬁr ﬁéd bsc%ﬁﬁﬁsf?%nc at g Polhe! d1kali
d@$Est@maeedthéTEDImﬁnﬂinﬂsxﬁtadue\amwemhélanhesuon ptoperty
{gséggﬁiég %Q?me SOngHg §u%ﬁggengpguggeg?ymgg%r1%% are

i hatron pOXy €O
%’éerép@;@t%@nmﬁmhes ifséd nare hbacoiﬁmbmreasaoa:tha enfflnlty

f&&dwdﬁﬁﬂ‘yf at B8mBbEi 0Lt Yo 0f Bl RAIMQY ﬁ%r@%agnﬁofherefore

anic resins is enhanced and therefore th
% }er %%%%St%%ﬁeb%a&dQ% %@%ﬁh%r$%ﬁdl%ﬁr%@?n@ohﬁtlon
SEHIES] Dy Rprfogefdtet-bari@icBhting agent to be used for forming

a composite coat may be deteriorated.

The reaction of the water dispersion of resin with the
above silane compound may be performed in combination with an
epoxy compound. When the epoxy compound isused in the composite
coat in combination, the affinity of the composite coat for
organic resins is enhanced and therefore this composite coat
may be advantageous for improving an adhesion property to a paint
film in the case of applying a finishing paint. The
above-mentioned epoxy compound includes sorbitol polyglycidyl
ether, pentaerythritol polyglycidyl ether, glycerol
polyglycidyl ether, diglycerol polyglycidyl ether, propylene
glycol diglycidyl ether, triglycidyl
tris(2-hydroxyethyl)isocyanurate, bisphenol A glycidyl ether
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30 filmin the case of applying a finishing paint. The
above- nenti oned epoxy conpound i ncl udes sorbitol

pol ygl yci dyl ether, pentaerythritol polyglycidyl

et her, glycerol ©polyglycidyl ether, diglycero

pol ygl yci dyl ether, propyleneé glycol diglycidyl

ether, triglycidyl 35
tris(2-hydroxyethyl)isocyanurate, bisphenol A glycidyl

ahh&fy&co@é’kﬁh&’é’cﬂlepﬁéhﬁd Pbdiﬁ@b?@ﬂdiylﬁe@hghrym tése compounds
al one or

@SX‘%’ %??%ﬁ(ig {%I%FOWBFQ%ST}Q tyQ ordpre Iq—B%c1es thereof.
above- that alooee-mest topad trecd ios peAtilkdes &R) dveragsn average

EQH:ELEFLQ Q%Qrgg{:g{* oQJ‘.f 2%ot50101(99mpm Hggéy tﬁg%vae rg""egﬁartlcle

neter can be nmeasure a partl
diiaBehEAsIAN B BpPpINBEdPvagwr toicke aynarme,asulgmg apparatus

Beatbebhng Mc Ql%ht EBéBtéQQQg &%HHB@\CEU%GO‘ B¥aAR-1000
ggSUKA ELECT Q. The “val ue of

SUBfﬁEﬁFFﬁﬁe}aﬁ’%%% RN R &Rer e} TPs) a vHlgalue of
eﬁeaab@wméntlawédmmé lpaﬁldﬂaanatlame@b&aweﬁ xka,aue of a

diluii er 10 dlzgg{ bhe re aaﬁ t ¢

Chplly oRE i dd paprir Sty oblifihERrY BRLULTNG a vater

despersientobychcheeabhoves nebsle i (39 apptaratdmcemtiﬂatlon that
t t r

L9 s EXERBROCE T o AELERS U dhel 3B00e) HeRLulEhe apparatus

vwebButed- esyh@h@eab@vérnéndumﬁéaun@nﬁoﬁhesdlégtedhuater

395}?@1*3?019%%% t hﬂkeﬁﬁ:h‘@é%@?&!&é E\ér@i@lgo&h 1%‘12 ﬁleasured

resil stance are et eri orat ed
Ry Sb6spPyvanteati spefdifd od £Entass thanued em asRien that
Whekab hei sy efrad @opablsiieher ds a8Eh el aiSréTQlléft et adrat@@ because

Bresst BT OO sttt A g 08 dprdPedterangy for water

@IlS@S |ﬁﬂﬁnanﬂnEEﬁmnnﬁmn@arZﬁcm@ ahiemagerpast inolre than 100
:g:)errobqf gf)'&% 998V8e£§§i8r;9€£§ﬁ%§5an (a’é)ne%a? bgrggleg‘ty to

the ove range ng speci
%éubﬁﬁlruaz@ran@ @ﬁ@ﬁﬁu@nlsr@slatgpéesanﬁgsamlmt performance.

speci e alverdgel ﬁ@ﬁ@l EDTRQ R L EEE RN SR idsARSp 8t ticles
? si |l an speci es of an epoxy conmpound, and

(0]
BaGahRe caggfit%w%fth@na@ﬁé{fyr%%d%@@aalstﬁ@gt geecies of

asp&mt&&aﬁfzéirﬁeiﬁrfcﬁlﬁlzcﬁfs o&’f1da|s|p%|ﬁ51lﬂi@t ah water, spec1es of
eferabl used 0 nmake . an avera

LSRR orltifingd. " Fai i a5 3 R PREh e Sefroouna,

speq:se:’ppéfaa‘r epdxy @ompound and reaction conditions of an epoxy
compound. As the species of a neutralizer, an alkali metal is
preferably used in order to make an average particle diameter
smaller, and when amine or ammonia is used, it is preferred to
use it in combination with the alkali metal. As the conditions
of dispersing in water, such conditions that the dispersion is
carried out at a high stirring rate at elevated temperatures
immediately before boiling for a long time are preferred. A
desired particle diameter can be attained, for example, by

dispersing at a rotation speed of 500 rpm/minute or more over
4 hours or more. The silane compound and the epoxy compound

are preferably not insoluble in water and low molecular weight
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use it in conmbination wth the alkali netal. As the
conditions of dispersing in water, such conditions

that the dispersion is 30 carried out at a high

stirring rate at elevated tenperatures inmediately

before boiling for a long timd are preferred. A

desired particle dianeter can be attained, for

exanpl e, by dispersing at a rotation speed of 500
bpmbﬂiiulfhlditse aid EhleCr SN €t 1 o JTOLS sl afffer @omﬂ_@@lé lan@€he epoxy

and th onpound .35 are preferably not . .
CRIBRIBRETS Rt s Ry PORPREPEd teE cPg e ind ddRlaieion.
conpouﬁdsthandbbhe meactibordokifllheosi bandecpapaindeani®), a

d
L T
BY| d6 gaitpbile,(BRd shepgitiicla ﬁmdﬁgpéﬁtawﬁéﬁaqa can be
B@b&bﬁ&@a@bi%é@le@feébﬂgm Q:Oth_o'é.glaﬁsﬂmbﬁ S A& silica

e silicon oxide particle (B)

aﬁpPspP?sée|ysg%¢é€%%de¥?%m+%%|+%¢%%?es$m@%%E%n%rf%%%@TEX C
$prbdacetio PRI BSAEN.CHIPEWATI LNBIxsmnatEs LI0. YJEADELITE AT-20N,

RS s AT RS Cop b QAUSRS SR MBSV, S camazono

Ep208u AT AID IA3Ri( pDerkaecChy, Caﬂ'ﬁ)lystsartdl@mm DndiQstries

§020LLt&:A5rALq'}Qa5% %ﬂ)o&iﬁe&ut&/e ¥k ‘?ﬁgh Wecﬂlsgd alone

ndustri es ese sil |con OXIde arti
AlyiBecoEbdnatane obr twa @énﬁpﬁatBﬁﬁcéﬁstﬁbeﬁﬁoﬁbre

speci esptBereef ex SRBELE T SrexamPbesdf t60pPONEEs L9 PRe
used as the ove-nentioned organic titani um ¢conpound
?%yv?nggﬁaéongg organic titanium compound (C) include

dipropoxyﬁns«trnethaﬁalamiﬂata)titaﬂiuml

[ n n n
SHBESBISYPLE LA ELRERG A AAESY Hi bR,
dibut@xybls(Ureehhanbhamnaab¢ttiamhuum,
@1@&9&9§%ng&9&€ﬁ ﬁ@f&&?ﬂ§£§z£i£§ai&ﬂ1 20

but oxy ;{;{% acetonato)titani um
YHPYRR X YD 8 (AreBN] aee T ara B by  Farhimm

& Iy els Ruty Dis 84 86 BPTREE HHh 4 86T 81 PAh1 AN 8N ydroxybis (ammonium
g fanedlo titani Iacetoacetate

nbi s(eth
FTGhE HER S orSHAYORP R b3 A BATBYON by’ 1actato) titanium,
o ooyl dxy € N and aieib hy | e iy Toed tyagétde@pf e. These 25

SOTPOUDERABY s BRSNS ONR Sal &L On of two

1sopropyltr1(N amidethyl-aminoethyl)titanate. These

compounds may be used alone or in combination of two or more
species thereof.

The above composite coat is a coat in a state in which
the resin particles (A), the silicon oxide particles (B) and
the organic titanium compound (C) are combined with one another.
That is, this is astate inwhicha functional group in the surface
of the resin particle, a functional group in the surface of the
silicon oxide particle and a functional group in the organic
titanium compound (C) form the combinations and are compounded.

The above-mentioned combination is a combination formed

by a reaction primarily of a Si-OR group and/or a Si-OH group



10

15

20

25

30

35

speci es thereof. The above conposite coat is a coat in
a state in which the resin particles (A), the silicon
oxi de particles (B) and the organic titanium conmpound
(C) are conbined with one another. 30 That is, this is
a state in which a functional 8roup in the surface of
the resin particle, a functional group in the surface
of the silicon oxide particle and a functional group
of the peganimartidBaniam, cang@goﬂ gﬁﬁau;i) @unchBesurface of the
i_nations, _and_ar un ove- ment |
SITHRE, B AeC B LAY R0 ety %5 PP AR b Ti-OH
grrionger olfy thie @rsan@R gridam iamd compausid Od)gr eamd &hesfe
resi r I rQqu e sunfac
EBfp %%t'loﬁ%cgkgogls%@)\%%r%g 9%? LUB; Rodde 5 8% -o-s1
Br8Loana the bikegr oBip tdsneaqﬁboadgarﬁrb atiwﬁahiagﬁpeérmf;m@t that

bR)orgdish & hesen SOPDI DAL iroRsmsas ehasd uard Qtf@ng?‘ combination
Si.-OSi pond, a Si-OTi-OSi 5 bond and the |ik By

Wﬁégeaﬁdﬁ%rg%?ﬁ%aﬁa‘?ﬂ%g]é‘o% éFFééPetjhatFu%W%’Fgé?ﬁC@use the
pesn:mcpari;izée dOrme aeshampLatiylSt(ANEGnaotie nAllidbn oxide

rticl tt d. Furth .

Bk Si2lel 081 88 cyEPLIA Poe £ 1iES Tk, Bbve-paptioned
hnddtsﬁ@e@véerm@rarmmodes paeticined Bh Righ wenlsiity in the above
éBﬁ?bE Eer eeg%sanhhghatagﬁsrgeghwsﬂpégl@g éagéew@%ﬁe a

Icles are forne ensi t Int
@bﬁﬁé§ﬁﬂ-é§’c g§58baRdCPRES éﬁwegt hégboWB§§P§é0§é§t hpmegeueity.

fheebeBkeality 1t @@é&n@@%%a&aﬂhﬁglehgﬁrﬂézqm&ng effects
hono ene|t Therefore, it 1s assuned ihat

PaFt EEF&P%? outstanding effects are attained. 15 The
above mmamk;tee:cmqaisﬂfae/cb@aamagaie 4 ebaeE dhed by compounding

d| g ther at | east conpaun D
B PR  P o aer PR OB o BBRY: 2PF SRTRERESFRbpothe group
conpbahisg Dﬁlpbaspbayé compounds, thiobauhvoyldeompdunds,

ﬂyéﬂighr&%f@%g%@ﬂgﬁa 181 e d{@% t%l%rm JRE€hat two or

Specl es ate conp he guani |ne
BORP GIRRE L Z0OE| ﬁélet 2 @@ﬁh@éﬁwomnahawam@m%gpmﬁpund

@Pﬁé den 18¥a Bo I%m&ur@@brﬁi‘%@@@ﬁtﬁf otxii%emay be mixed
gPounds ma ed, That is, this ans that

HARE COIRSTET & o biESCarOTBLRdE B Y iy fgred - | That is,
’sleismeadlsftlmm tiet lgg abp veortansd s g ebaphespbaket one species

ggfggyggsfrom the group consisting of phosphate compounds,
thiocarbonyl compounds, niobium oxide and guanidine compounds
may be further compounded in addition to essential components
of the resin particle (A), the silicon oxide particle (B) and
the organic titanium compound (C).

The above-mentioned phosphate compound includes
phosphoric acids such as orthophosphoric acid, metaphosphoric
acid, pyrophosphoric acid, triphosphoric acid and
tetraphosphoric acid, and phosphates such as triammonium
phosphate, diammonium hydrogen phosphate, trisodium phosphate
and disodium hydrogenphosphate. These phosphate compounds may
be used alone or in combination of two or more species thereof.

When the above phosphate compound is used, a phosphate ion forms
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t hi ocar bonyl conpounds, ni obi um oxi de and guani di ne
conpounds 25 may be further conpounded in addition to
essential conponents of the resin particle (A), the
silicon oxide particle (B) and the organic titanium
compound (C). The above-nenti gned phosphate conpound
i ncl udes phosphoric acids such as orthophosphoric
acid, metaphosphoric 30 acid, pyrophosphoric acid,

&r pﬁb@ﬁﬁé@él @a?@kdoﬁ%é Q4 2ReS PIOK fie 881 thaddicko passivate
as triammoni ym phosphate, di anmoni um

S SucC
F} éﬁ‘ pRESH Rt St ArEIFEhELORREEY S/ e d8mramed-
hydrog@hph@hﬁb&heboﬁb&seombaanﬁatehQOﬁmebmdm BRY deb@nd the

l. nbi f,t
BRER BT b R RS e B el E Ry encion
aprbsphamesmo@ff@rmalganazpwogphaﬂeshayerasnwume chromium
SBRHBERAS! wh iRl 8hvRaseho oha b%@ﬁ?oy %@ ?%EaerQQdﬁng the

rust preventing property cgn be
FﬁFé@ﬁFBBnyPSééﬁﬁéﬁﬁd t he nioblun1OX|de and the

guani dirpe gpap@ulaénaisn@arﬁh%@fwnﬁ feaidotmd qrs R ressed
grevgntloaﬁ of white rust of _a 3ﬁlvan|zed st eel

KeLheaohl PHIBAr §RPEFPLOABETHEE WAY ¢h have been

previously used for providing the corrosion
r eXT3¢anke. The &bbve- nentioned thi ocarbonyl conmpound
is exfhressed by the follow ng general fornmula (1): X
-7-YYX) S 10 wherein X and Y are the sane or
different fromeach other, and represent H OH SH or

NH2, or a hydrocarbon group haV|n% 1 to 15 carbon
wheRe1N ohtatshyl PYehbl® rRAHOrSAL§Ee KPRt arem each other, and

ﬁébﬁéSéﬂﬁﬁi daﬁﬁ 62Nl Nidia- Bydro®ikbon YrouPf®Baving 1 to
an

tlonall conbi ned Wi th each
b?rs? HO& ?B?W?a %tﬂ@neﬁﬁl& Pm'beary%nw Tofoaf@ substituent

ax@resseai byny heoapoviedgenes-al -dm+ myd adsh), kefeKsahad Y are
n car bon [0 expressed by
?%é??%?#ggAEQM#ogﬁgla tﬁ)gacg Xth EQ fo ﬁ ¥ing.
The thiocarbonyl compound expressed by the above general
formula (1) refers to a compound having a thiocarbonyl group

expressed by the following formula (I):

C=S8 (1)

/

among thiocarbonyl groups, a preferred one is a thiocarbonyl
group having a nitrogen atom or an oxygen atom, expressed by
the following formula (II):
N, o)
N
c=s or =S (D

/

Further, a compound, which can form a thiocarbonyl
group-containing compound in an aqueous solution, or in the

presence of acid or alkali, can also be used. Examples of the
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C=S 20 anong thiocarbonyl groups, a preferred one is
a thiocarbonyl group having a nitrogen atom or an
oxygen atom expressed by the following formula (I1):
C=S or CS (Il) NB Or 25 Further, a conpound, which
can forma thiocarbonyl groupecontaining conpound in
an aqueous solution, or in the presence of acid or

al kali, can also be used. Exanples of the 10

abeve- m@atu@a@a thiieearbenyl eemgeuaa ipeh ude Ehheu&@a and
nd. derivatjves thereof e <§%&f b% the follow .
BBF P iy PR b 2RpF Etq 9990 By FBF Eabipio formia (I1T):
nethylthlourea di met hyl t hi ourea, 5 tr|nethylth|ourea
etMyl t hi ourea, diethylthiourea, 1, 3-dibutylthiourea,
phe E&Ri our ea, (1 phenyl t hi our ea,
ﬁ bi s(di net hyl am nopr opyl ) - 2-t hi our ea,
et hyl enet hi ourea, and propyl enethi ourea. Further, the
above-nmenti oned thi ocarbonyl conpound 10 includes
EQF bBEATBLE, aBPBBYARBicHrE], t Himebhybkpieysed by the
f.ﬁizln@t\hpgtﬁ@bﬁyéa (EVhy1ERNL €SS, (ai/éthﬁlfcﬁioﬁfégpl e,
gh#ogcett ﬁg thlobenzogc aci d, dithioace th 15
£ a0 RBHY bhi hBERGR oi PRPB¥AFBARRF 82, sddPRRnylthiourea,
t) Bebhyl(dinbtbgaabanapeopyl ) eehyhdoune€a, ethylenethiourea,
te, sodium
%ﬁ %P¥%?%%F%g§?%§%§$é, pi peri di ne
pent an’émh‘yh@hedtlnmi deavdanen tiopd el derrbonyl compound
Ph@?&@éé|éﬂfﬂBéH¥UfE“§§fas ahd P21 ASSIHReof expressed by the

0- et hyl xant hogenat e
following formula (IV):

HoN
LN

R/

C==S (Iv)

for example, thioacetic acid, thiobenzoic acid, dithioacetic
acid, sodium methyldithiocarbamate, sodium
dimethyldithiocarbamate, triethylamine
dimethyldithiocarbamate, sodium diethyldithiocarbamate,
piperidine pentamethylenedithiocarbamate, pipecoline
pipecolildithiocarbamate, and potassium o-ethylxanthogenate.
These thiocarbonyl compounds may be used alone or in
combinationof twoormore species thereof. Further, amongthese
thiocarbonyl compounds, a thiocarbonyl compound being not
dissolved in water can be mixed into a coating agent to be used
by adding after dissolving it with an alkali solution once.
The above-mentioned niobiumoxide is preferably a niobium
oxidecolloidalparticle. Thereby, acoat formedby compounding
niobiumoxide colloidal particles canbe formedand the corrosion
resistance can be more improved. When the average particle
diameter of the above niobium oxide colloidal particles is

smaller, it is more preferred because a more stable and compact
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20 These thi ocarbonyl conmpounds may be used al one or

in conbination of two or nore species thereof.

Furt her, anmong these thiocarbonyl conpounds, a

t hi ocar bonyl conpound being not dissolved in water

can be mxed into a coating agent to be used by

adding after dissolving it with an alkali solution

once. 25 The above-nentioned ni obi um oxide is

Rioafte ity id i BiiwPi K iodd deolilsoifdHmeRalidC therefore it is
f.ormed hy conpoundi n ni_qbi um oxi de

FoREiBls onatemnt Feav e Py sidvens Jdg Bsorsity for a
Bebs$mameet&ameb¢rmmmed nproved. \Wen the average

particgﬁﬁ Qb%@%t oh%g %9% uR'%Q%%g‘ &qgidal particles

col | oi partic 13
pFeér&er bd RGeS J;mwblgha‘bm@ camiec@p?plac@bzmm iopatispersed

¢anhaisRhRe BiroRi Wnexide tiis1konred 2Re, tgﬁ@GEﬂ%@e‘Edf301dal

ossibl e to stably provide a rust prevénting property
grticlegp@eyrabe t éOEe eﬁﬁé@é@d SYRE RB&GéCchest ithagd strictly

Bp@bkmﬁgoxhﬂ@bﬂﬁﬂ@kﬂ@é PARdtClEeSmed 4€8Sricles become an
e.o

RO EbEPERe SBAYE el dRPerediA e tER e aR (BB niobiun
bgHirokdde apdr hiocbésmmayide,. for exanpl e, such

parti ches tn%éb§5ﬁ|8&FXe EQ§§EETQ aHbSB' ﬁ]gﬁgdg %gr—borne

not forne a artic econe ous s
apatangragsiitate 1@ aﬁ@db‘am\éemmmngmnﬁm@mphydtem@aet andobium

BkQBé%Pbr%%luc%% By g%qmcqy ﬁﬁowﬁlrﬂé@o‘a egﬂege ted. The

ge wat er - borne coating agen be used for ornln%
# QVEO%BEFPEeéo%%OthBkﬂ%ﬁﬁe é)?lldéssr&ﬂt PRdddced apl va limited
@ﬁbhh@lﬁdGMWWbﬁEkbﬁﬁléamﬂabﬂﬂﬁﬂkla@golproducedbyFubllcly

b I I
PR E BETao8R P AP ahES. Thor SRRSRAF cXORROLPURLGRP Beot
BeiGpBaﬂaééd ByppubkecKygkaknbublireahbds HeSSFanﬂlnn and
54 .
e P e PB4 s 5238 E S, I CBERBR G oxide so1,
mbq:tha?c |C@rmmcg-a§;isomalAﬁ@lenf@gmu?nm|Cd@nmal Co., Ltd.,

Wi ci1 ks 6OMERpELGLLY avail abl e from Taki Chemi ca
td. 20 can al so be enpl oyed.

Co. The
above- %@%t?Qﬁ%ﬁrmﬁ%ﬁ&%ﬁ?%x?H%b%%WIQ%%Qﬁ ?@&%?%@%% particles
preferabl y hareannewed g papiiiclel 8igheret &5f 0D0L4N dilless.

fﬁeléﬁ%%e average particle diameter is more preferably 2 to 50
nm, and furthermore preferably 2to20 nm. When the above average
particle diameter is smaller, it is more preferred because a
more stable and compact coat containing niobium oxide is formed
and therefore it is possible to stably provide a rust preventing
property for a substrate to be treated. The average particle
diameter of the above-mentioned niobium oxide colloidal
particles can be measured with a particle size measuring
apparatus based on a dynamic light scattering method, e.g.,
FPAR-1000 (manufactured by OTSUKA ELECTRONICS CO., LTD.).
The above-mentioned guanidine compound is expressed by

the following formula (2):
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The above average particle diameter is nore preferably
2 to 50 nm and furthernore preferably 2 to 20 nm
When the above average 25 particle dianmeter is
smaller, it is nore preferred because a nore stable
and conpact coat contai ning ni®bi um oxide is forned
and therefore it is possible to stably provide a rust
preventing property for a substrate to be treated.
The average particle dianmeter of the above-nentioned
niahiug-axigle collaidal 30 pagbicles can be neasured
Mﬁth apparthIeHS|ze nmeasurin appar at us based on a
dynami c llé@% scattering nmethod, e.g., FPAR- 1000
(manuf actu by OTSUKA ELECTRONICS CO., LTD.). The
above-nenti oned guani di ne conpound i s expressed by
Whérﬁéplﬁmﬁﬁgdfﬁgn@ra iy SQME o ddffengrnxt fxpm eMigh other,

wher ekpr&seaRdu)’ NAS S 4 M %?'Qﬁere%kt%gqgh%%ﬁn group

ot her and represent H, N rou

(8t h9LBheRTPUB} oLPT q&ﬁ%QﬂiAlagﬁsuma roN @pta<nhﬂnxﬁ group or

hanes g1 Py 18 pbapyla €6 DYP gRbup ) & BN td8 98 Rontain
? substituent and contain

(B OB g7
- * Exanpl es of the above
guanlExampmeamdmhbahobedaagudmhédumpouﬂﬂIMQummédhaaidine,
guan dlne .
%M§ X%nggHﬁuahléugngiaﬁiggkég hghglguan| glgTﬁglfbne’
éb@véohﬁhbi@néalgaanaadné éodpphﬁdslgaynbélused Bheone
Q%ob@ -méRERLABL! §laRf i ¥R 95mﬁ85§d§pﬁ§yeﬁetQgéﬁoglohg or in

bove conposite coat, an anount bove
§?WP&Bﬁt18R|8€ BYPt PEI BOTR) SPecheef ERabegts to 100% by
TTXSS Wﬁ lt heegReed cohpobh@tisdli;aﬂ ,hen &H@\ﬁ%tﬁﬁﬁ tﬁeQ@fdvéﬁbﬁllcon
. en this nDunt i s es y nmass,, e
Pl R S BT o At RIS B R R R PR i th Fespect
t@rtim:lt ot tthe sbofveceesfinapsteetlani®y | aIWhmy the s amount is
ggégrtlh%r{fagg%¥ m%% t@ﬁeq{%eéssaﬂgr&?%%% r%%q% ¥esistance

ormng property and
¢ B2 sEame eformed comt thﬁayurb@cqe@éra osteel. ma‘hesml may be

@EPEPL o+ 5t 88! € WS erRbholBtt 95 3RIPOYhAD MSS by mass, the
film forming property and the water resistance of a coat may
be deteriorated. This amount is more preferably 10 to 50% by
mass.

In the above composite coat, the content of a titanium
atom is preferably 0.05 to 3% by mass with respect to 100% by
mass of the total amount of a coat. When the content of the
titanium atom is less than 0.05% by mass, compounding of the
respective components in a coat formed is insufficient, and
therefore the performance of the coat may be deteriorated. When
this content is more than 3% by mass, the affinity for water
of the coat becomes too large, and therefore the performance
of the coat may be deteriorated or the bath stability of a
water-borne coating agent to be used may be deteriorated. The
content of the titanium atom is more preferably 0.2 to 2% by

mass.
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In the above conposite coat, the content of a titanium
atomis preferably 0.05 to 3% by mass with respect to
100% by nass of the total amount of a coat. Wen the
content of the titaniumatomis |ess than 0.05% by
mass, conpoundi ng of the 25 re3pective conponents in a
coat forned is insufficient, and therefore the
performance of the coat may be deteriorated. Wen

this weshaMe éﬁo&@&@mﬁb@ﬂtg%bké)t d&&salrtéﬂeptﬁfﬁgpﬁ?w dotpound,
ererore

he ec | ar ge
?ﬁs 58??8?%3% & 8(59 ffebgaaéee i b Rrsf grably 0.01
tbeS%ab_lg shabi int 3{00% hy&@amt@f - Hioe neo Lo At W\Tﬂ'@fl’ﬁ@:ﬁl@t content
det er. C nt 2 t
tltanl dﬁmtg%r?odﬁec &rg era t-E(?nzo gq%% JlaggysSorrosion
Iesm\héncehbeabmee mtpbém:eer@oatarrd)wmﬁnsha phosphatis more

EHHHOQdeytzhgsgoniﬁnéorﬁ’é v&%?ela%/ﬁé’ %ﬁﬁJ@%e@ s to be

IS preferab y O. to 5% mass I n mass
pRede ddre W%%ﬁdﬂﬁeeééhpémay Qﬁl%%apﬁéem@t e¢ame dgpossible

t8 hppsyt BRE RaPd0 BYsPBESioROr MO %n'i_terrﬁzs lo¥t &€ phosphate

insufficient, a the ent is nore
Fﬂéﬁc%; by MRS, pFﬁf§5ﬁETK£B B5b5Pn ¥p@?§?on resins
to be Wheedthehebmaeecoﬂpepete|oaaﬁayogehahe anthiibcarbonyl

| ' 0, p the ter rsion,
e BERATS AP SR RLLE b0 cHRPL LD HRLER £ 805" EoRBouna 1
preferably ©. @BttooS%%_\,bylanassn 100 *Vbhemadw ofibdve coat. When

ERENASH £&h € QA tﬁenémaﬁ?g%%@gépwmmd leowgg%aﬁ B 01% by

content of the above t onyl “conpound
BREPerGMT YL DL 1P IS nReSOmg s1bn9s bl %eet ofanih@hen the

eoatenthes méhe ‘Q&Iﬁ % 1 nldies,t hicecanhnyk ¢empesAdmically
han 01% nass, corrosion resistance

IS _less
BEea Tt AGRPPR T LATY auRGOREOE oM Stk 6 SHotance is
$dranr Stedy bessalswtirnmond waterebororl dakbgrsion resins to

t f
o SAENaD! EOUS 84 TAE B PEREE L SURLERTERY. PB iy pgcons
neeesShbe tesinplt dhebwabsaddi sher sborr dﬁrao@osnt@rmt of the

Yo 88HBE By ANCohb o iRy PEGRIR: JARRSSHIALE of. @ saRBl ¥ P9 mass.

wat er dlsperS|on The content of the 2 thlocarbon
conpoUfe N9 RO TR SPEPLSILFECOcPBt CONSHHiIH %efglum\meﬁie the

¢threr @b\ @BRPABLYE KD GR:aIdes iRi phbB8YAKi dey . dhe o 5% by
mass on the Nb;Os equivalent basis in 100% by mass of the coat.
When the content of the niobium oxide is less than 0.01% by mass,
undesirably, an adequate rust preventing property cannot be
attained, and when the content is more than 5% by mass, it may
be economically disadvantageous since there is no increase in
a rust-preventive effect. The content of the niobium oxide is
more preferably 0.05 to 3% by mass.

When the above composite coat containsaguanidine compound,
the content of the above guanidine compound is preferably 0.01
to 5% by mass in 100% by mass of the coat. When the content
of the guanidine compound is less than 0.01% by mass, corrosion
resistance becomes insufficient, and when the content is more

than 5% by mass, not only it is economically disadvantageous
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content of the above niobiumoxide is preferably 0.01
to 5% by mass on the Nb205 equival ent basis in 100%
by mass of the coat. Wen the content of the niobium
oxide is less than 0.01% by mass, 25 undesirably, an
adequate rust preventing propg4ty cannot be attained,
and when the content is nore than 5% by nass, it nmay
be econom cal |y di sadvant ageous since there is no

Isri&hrc%aaedb@reé b@SEhQVQ&EBééYﬁneféﬂétaﬁr&? o rdfed, but

e njobiumoxjde is e preferabl 05 to 3% by
B0 L S BNRte t e~ REE0E A CRRSGIiOR PoRins St Hoe, the vater

gluaplechsnencmarp(gﬁigate ahe i:tomfa@zn}begérgﬁ flenp&:kgss}&)ble to apply the
n er % nass, .
RSOV TR RRRe Of T CRBi i GRS Rinblt BRSO T more
guadediabd yc Omddu e B§ besgashan O 01% by nmss,

corr osgaethégse&aam&@%w%ﬁ%ﬁé SR seﬂgtmé@s

the content 1s nore 35 than 5 nmass, not
dPoritay &f F9nBpsRAdaH! Aeorkovg cogip@@elt@ degkee Eﬁr ﬁ?ﬁé‘mple,

QOILﬁB&L@Hnteéksbﬂﬁﬁéntsmé‘?tBalé aheged PUlas @h0 abdveQMRntioned
er-borne f ismn resins to be used t he wat er
5éF§P6n dK} S% AW “Prﬁﬁ?nﬁécéﬁﬁ | %3 Siljr& ipg-based

apptygahe, mahgdrdbambbﬁkbaseaheubﬁmgﬁﬁt OESEhetg/aCld
Ldi to
%ggé—kﬁg ﬁgEBBEQQah% hE stB{rﬁ%ﬁf)?hSXEgOVgn alco‘hoX1c

_ Snent 6t R&r
subsigants aem)ettaol SBp Aaprieaconimd ngtbiganie lalbboiecant can

Bsﬁﬁgéat e ZQé)aEhe FO5 - CEaRDL €3 o o%ge)dclh t xpa{rfélgge%lorlng

mpy be m xed. As the above- ment [ ubricant,
BLBIERFS IdswAnPEERNE SR IRSRYS S8Ch 43 L‘}éﬁilaﬁéﬂlﬁla%}é‘elde 1§102) ,

bUBET 6RD8e azZAYPYY OéaleﬁmbééﬁgohHJ@& @@Qto3)a, st MurRCd el fate

bas d lLubrjca t ster_|lubricant,
WPe8foi aomite AL Shap SRR agky 1ron oxides
(ﬂ@;r(@anFe3d)4))braim:arﬂhecdrikebe ansledikAsotrheanic pigments can be
€Q§ ye-nentioned pignent, various coloring pignents
e i norganic pi gments such as titani um oxide (Ti02),
15 zi nthexdklveg Zmgposiieianatc mabpokat §of@eCOBY, tbaatmm; the

ay | lLay,
s o E5oH os CHOERL Lol L0, il s

FPKEA 1BHRD | FRBPORYARS crPHEHEPE sSERRNI DENING e’ CTRE- The
HDOVE-ROMPDSHE @ cORRY ngpdydrer ForMRtYmht8aLANE ildereferably

water-borne. A particularly preferred form of the
above-mentioned water-borne coating agent for steel materials
includes, for example, a coating agent in which the resin
particles (A) obtained by reacting a water dispersion of the
neutralized product of the above ethylene-unsaturated
carboxylic acid copolymer with a silane compound and an epoxy
compound to be used as required, the silicon oxide particles
(B) , the organic titanium compound (C), and at least one species,
which are used as required, selected from the group consisting
of phosphate compounds, thiocarbonyl compounds, niobium oxide
and guanidine compounds are mixed. The water-borne coating
agent for steel materials of this case may be one in which these

components are mixed, and the order of adding these components
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20 surface of a substrate wth a coating agent for
steel materials containing conponents required for
form ng a coat. The above-nentioned coating agent for
steel materials is preferably water-borne. A
particularly preferred formoisthe above-nentioned
wat er - borne coating agent for steel materials 25

i ncl udes, for exanple, a coating agent in which the

rl%SmcﬁPt p@&fttllcﬁil%&l(yAillﬁDE@d ne@t‘ﬂé’wé@éﬁtbagné MHt8Mg agent for
r3| neutrallzea}grod of th above

SEF BT oRRCTALaL i e e BEPBBESHISY 2ALd Opsly fer SFETPLE, the
plﬂoa:leeiummm)naﬁemxhareobmww conpound to be used as

requi re((:th)I tl‘tﬂ% %‘b v%oﬁle%% %ﬁ&%agvgg:%lge spg&g%mgngl%ethe

organi C tani umconp Oun

@sg@ur@dlzammm@o@m@ eiﬁlyh&:{m-ﬂgcﬁa’&eiéeim@datbonyllc acid
it p

CoRUR ot 0 PR AN 2 e

OXI uani
EERPEHAGY T&r @hﬂﬁeﬁlm@%ﬁ@@ Bortie Sodt sﬁganagmmpound and

baresd e boH@b@l‘h‘datEé; pefudd 8 sCASQIBY] Bee0i8dd A tWEEdct these
t hese 3 n re m xed, and the order of adding
EREDE B SR Sheg abpgenyatak: ALERPASLAN th PBIaLThaSsin

wairEn.cﬂleBntEA(EDaimdlg:}‘aag&I@i‘suﬂ.ﬂlrlngSt:eeh.nnpéﬂticalézcm ll% mixed
u for anpl ocedur.e .

HEOAERY POl U O AT LR pRLRGEHAS ChLansun
gPspensidofChbfta peeEaneua waltiezethopnedactposithen, and further
ehhyl eRgsungat l‘éé‘é@dor?@rwdlrﬁi aGiyd secl%%cgéﬁ.r%rr'o%@tthgngroup

reS|n i S a pro rlatelg heated to ralse a erat
ﬁﬁPPéS%%PErPﬁgphaﬁahﬁ etﬁP@POHnéﬁbaﬁélééﬁﬁbeﬁﬁlaﬁ@mpaﬁnds,

ﬁp@%yuﬁoﬂﬁﬂdédah@ BeaHs8EnaschRAYLNEY Bsemddd8datOrequired.
react éh f oungl]r with the above water dlspershon b
to obt Eehh VY LMY ke MS&G fhnghe above

vatéen-parhéect@st () agemu ed stédhnidhe rdialliscOn exdele to form
?%J}f&lgﬁlﬁggm dt xg amat t tr% I %@lﬁ’%%Fu??)%gFgg% is not

prepare a wa orne COHDOSItIOﬂ
pmbl@hlérlmli@atsed @seleogpourd (B)a sullestrgd genemalliy used

91"1%tl@@‘ébﬁbb@thBnQ@&pgﬁ‘&:@_uﬁggpof‘@g%xa j1ecay QPéf hilic
compounds, 15 ni obi um oxi_.de and guani di ne ¢ ggoun

FPXERN BS SudurFRn algobolventverta 4 KeEPRRGSGERT may: ester
deluset, iah &bee ARQI&rentod €4 thRr NEKE PN De F8EMg fifent s such

Steelsf?{géﬁglfe%glgggeggéﬁkfand the like.

The formation of the composite coat by the above
water-borne coating agent for steel materials can be carried
out by applying the above water-borne coating agent for steel
materials onto the surface of a steel material. For example,
in order to coat a zinc-coated steel material or an uncoated
steel material, the above water-borne coating agent for steel
materials is applied to a substance to be coated, which has been
subjected to degreasing as required. A method of applying the
water-borne coatingagent for steelmaterialsisnotparticularly
limited and a roller coating method, an air spray method, an
airless spray method or an immersion method, which is usually

used, can be appropriately adopted. It is preferred to heat



10

15

20

25

30

35

a nore uniformand snooth coat. The solvent for this

is not particularly limted as long as it is a

sol vent generally used 20 in coating conpositions and
i ncl udes, for exanple, hydrophilic solvents such as

an al cohol solvent, a ketone ®elvent, an ester

sol vent, an ether solvent and the |like, and | eveling

agents such as a silicone |eveling agent and the

kh%esuerEaB@énﬁbl ]@é] &faﬁé@ iG0ERRSnte 69ato hyry Rhalk¥tance
%5 wat er - ent for, steel, mterials can

3 R Franre 3 B3 taph: SPRGE (P LbVE WbEReBo e hance the

coabbndiageaf éoﬂmsﬂeem.hﬁ&téhgatSmp@t@tmhe<$ﬂﬁﬂa£eu®%tance

eeI t r.i al 0 e t a
g?n coa §f%ép ﬁg Féﬁﬁrﬁhgxgvgb ?g@ When the
hQBEnngltemperabure:Maﬂ@wehothandﬁﬂtlngnagempofamlon rate of
sheek 30 i@&reéhélél'a?d@@fg Sk 1 afosrlﬁg@é;rag)aSI i tg)e cannot be

coat ed, whi has been ected t
RrEHBLPEE: w%&hw%ﬁr%ﬁa%ﬁévfené roBi 6FabgrRAd the alkali

€68l kBgnadgedt of ebmpbeeke®d£f ialeSdeseR@brAEHL CUDRMNE other
hén1ted and a roller coating nmethod, an air spray

PodWheR the heatingresmpRrdbareriahighes ditpi 250°C, the
bbéhnd] dm:zcmiposﬂms:mbtfyréﬁrusedureahd)ehaaefopéltateeb};blvent
PAOPLEdn Llahg PRETE1L LM, eaéﬂl o de substance 19 . are

a°i A advance of &% dbs fafCev e e
@@*éeé@lowtﬁdaaridwghafame@pmge of & compder tieoceahdcdegraded

a@s tf é@@bkhh& ofw@e&%te wft@f?%éme tc%'gr%%fgf §§n9f§or steel

he subst ance be coated is 50 to 250C erab

I&@be{fbaé%@é O\m&ﬁi Prehea g iafg aTeaperatnfel ts 3 @wrlng time

i@apréﬁ&aanyeyaﬁéé@ﬁuworatﬁlﬁﬁtewater is low and an
adequate filmformn attaine

r t be ,
and t het eftt ERNE B t@sﬁylstsg’ﬁ@ rafd ?ﬁ‘@ualtkagi the coat
¢éstheamb@vefcempoapbsiteatoﬂs are detergomat edthe@nthe

ey SLhete SARan RS d1, DE0UL1S LEDELRLI 8 37 o pronLen
@%snhﬁe d@éarsoan@1phe@ﬁfqgvrrerqsn@nsueseatan¢:eazsnme #hen the
dbevalkaht 1 5884 ShRRGE OF tRLOHNPOSIs tr@of@@haﬁrfg/coa a ﬁproblem

deteriorated and the appearance of a conposit
grRRItP T RAEC TR YN | D 3y 2WpRFL PM P IRRRF L HokPer substrate

ax&ﬁeﬁg agent for steel materials is dried by heating

af ter db.ar{)cgl élhr%gﬁﬁ?fégg sd{é/éln%heer{eof]tan ers%fn ?rkw).lvgn%ion can

secon
also be used in a state in which a coating film is formed by

applying a finishing paint onto the above composite coat. The
finishing paint includes, for example, coating compositions
consist of an acrylic resin, an acrylic modified alkyd resin,
an epoxy resin, an urethane resin, a melamine resin, a phthalic
resin, an amino resin, a polyester resin or a vinyl chloride
resin.
Afilmthickness of the coating filmof the finishing paint
is appropriately determined in accordance with the uses of
anticorrosive metal products or the species of a finishing paint

to be used and is not particularly limited. This film thickness

is usually about 5 to 300 um, more preferably about 10 to 200
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In the above coated steel sheet, an anobunt of the coat
of the above conposite coat is 0.5 to 3 g/n2. Wen the
above-nmenti oned anmount of the coat is less than 0. 5
g/nm2, a problem of the deterioration of corrosion
resi stance arises. Wen the 2p7above-nenti oned anount
of the coat is nore than 3 g/n2, a problem of the
deterioration of an adhesion property to a substrate

Ak, Se’?he’“ﬁ@atiﬁ& £08, &5k %th%eklﬁtﬂ@ﬁﬁngf péhﬁtp{:%% formed by

sta
EBRETGY Pl P ER At T Ry Rl SRR Al ShidmpLYing the
phont want er therad ave tdapaset € foeas ted heaftieriiglisngand drying
QﬁBnEuEQBbugﬁé ;gplgéa@PL?ShSRSt'”9?€qu Sltlégfalk grylng

onsist o IC resin
Fesbaratameepody ar deivangat imeeeaneppespmiagery anlnueted in

hesbRdadcRM; pahithe rs%@cﬂesaafaénﬂ% r?; 81Re! Ye¥Ehpp1ied

resin ar_a vinyl chloride 30 resin. mthlc ness

- BF Wi fidmtienaas of & Aeating fHilay %@ generally the drying

eaﬁfoeaatat_»el xsdskewkas@ | Bo aE6 0F SlgRC Y ttl?let laeryi %Stlme is

d h
PERFERPRATEA M e Y A yBuetuchs. SPRbLCREL DI Clh i § inishing
pamtechn Te petrifbameHi ok medd 133 yi &Rnosnahéyhedeoutn Sctérdance

3000 MnEDES A L ARl ¥ ADOHE n30000,200 17 m . The

coatin ini's ¢an be forned by
appl yi hg the shieshimat ered at 1onth>e @r@@antf i;nvredtbgn, there may

BERMSH b idre, f%QO¥§aMB§.§r -G, dfé(%ﬁ Fﬁgt@ae&eé gets such

steel materials, yl ng he app
#F A §ﬁ|lﬁ'6nﬁé|eﬁit SB?ehe%hqeﬁg aA?HT“;'fTrh’gC]Sle'th%%'?%@ @rt@ednéheet
a ﬁryctngrctmnpl@t@da@w&prsrﬁeea,y aadhbl&t—%ﬂrbﬂllum—plated steel

acco dance wth the s n h|ng aint to be
%p%? ed? 5?’n?h‘gl‘ﬁnfﬂ?’g iﬁﬁ%@s g?ei\ E%ﬁ‘ﬂ:ng film and
yemetr bl tynitm,- digted steapeshéelte aszpnefmaghéyib-pbated

a e dr b stol

2200 glgeé{-? g YARO-hLABahSse L L £L4 é%ﬁl”&ﬁé‘%@ta% o

our | call on al n
BHER G 0R hawi wmprn@gm@as juRrWAL ﬁ@t ﬁb@l@l | heetortdnzo

ﬂﬁ@éi‘@miﬂuﬂlrﬁ£gﬁ@§luﬁlné§i‘i é‘anpc‘lQlt:ed Ascdbe §}t1§§4: , and

erlal in present i1 nvention, there my

é?}atfeéﬂr Séﬁﬁﬁp?%ee'ﬁ rf@n&?élleéxfplr%%@ds%a SgRAdr amount

<Siﬂ0ctbbalt molybdenum, tungsten, nickel, titanium, chromium
aluminum, manganese, iron, magnesium, lead, bismuth, antimony,

tin, copper, cadmiumandarsenic as a heterogeneousmetal element

or an impurity in a plating layer of each of these zinc-based
plated steel sheets and by dispersing inorganic substances such
as silica, alumina, titania and the like similarly in a plating
layer of each of these zinc-based plated steel sheets. Further,

the composite coat of the present invention can also be applied
totheplatingofamultiple layer formedby combining the plating
describedabovewithanother kindsof platingsuchasironplating,
iron-phosphorus plating, nickel plating and cobalt plating.

Further, it can also be applied to aluminum or aluminum alloy
plating. A method of plating is not particularly limited and
any method of the publicly known electroplating method,



10

15

20

25

30

35

as a gal vani zed steel sheet, a zinc-nickel-plated

steel sheet, 15 a zinc-iron-plated steel sheet, a

zinc-chrom um pl ated steel sheet, a

zi nc-al um num pl ated steel sheet, a

zinc-titaniumpl ated steel sheet, a

zi nc-magnesi umpl ated steel sheet, a

zi nc- manganese- pl at ed steel sheet, a

hbmedaF@Eh@uﬁEﬁm@ﬂESbwmmﬂh?ka@nskﬁék1?@eabt&®@.ad&%pers1on
al uni magnesi um si i con: pl ate

E1g TP FrrCH BHE v e dur Lreer Lt b meti ma B iegmioved.

shal | &euabovefmenbabhednobytbedratmelt shgettenofnvickeh ,a coat

bist 281 Ay k‘}?;agggﬂgﬂ scﬁhﬂ{? QB%e”@Q@SPe§8rnéré’£‘ar)tlng agent for

magnesi um ant | non
shemilumazavi ak sente the auhbeee ofenebaslmatsridloneaprovided

22t cEPrd HDY ire)s 1isR 2R !, 3l B@h'e%)ﬁ%‘h ;S’f 0§@ £y, @6 4 ReSRtrate,
zi nc- based , pl ated st eel sheets and I Sper si ng

PROVERN Tt AntrRed lkadh res Séﬁélflcceaanﬁlm:ﬁsﬁam% |r€—z§r%|séancer
and imeHd keasied baééy dHeet I@Inasllhﬂ@h d @)berclatg €ath i formed

%h i nc-ba ed %ed st.eel. sheet.s. er, .the
SR h el ARG BhE T BUSR T BaiD tont R it §OBEed on the
appbﬂedhééttbashenpéxmelipmﬁ adhes tomplte Ithyeercdadrimed £ilm of
Qxecggphghﬁg?tﬁglgkatlng descri bed above with anot her

s of plati

ki nd g such as iron plating,
i ron- phosphorus plating, nickel plating and cobalt

plating. Further, gebpeanogl $aebengpRIFkeg to al um num
or alumnumalloy plating. A nmethod of plating is not

parti cE’Paélf‘J?CgP#‘?arﬁcteeé&’léﬁdth%?r&rﬁﬁ%tlﬁaa%ﬂoflhea coated steel
pubétchavkngmenebeghﬁmpLahbﬁgaﬁEbh@dmpésltbobodtppwngch is

t hod t t fth d
TP Rg s NI B Coa R mPoROELY 1A HEPRGRA FR,Psb the press
eihpl ogetlstThecabdseohtainededitbatedinpetkispeedbrrobion
f@é?gtgnegatsoi§e£9r9§g19¥?ﬁeglyéfﬁai? r399¥§a ce and an

wat er - borne coat i ng agent st ee naterla S ont
@ﬁ@e§H?ﬂaE§OEﬁr§YsF@eﬁ BpaiBEial, is provided with
corrosi on resi stance, an adheS|on property to a
substrate,_ _ sol vent reS|stance al kal i _resistance and

press oil sy MOt &OR FARRYTNG, OUTo FHEy 1VENT IRk et

on V\,hlnéwxa colaéipgeéeﬂmm isvént hed wbylfblétdi‘éﬁcﬁmédlxﬂ@re

St FheAThR Rl oty ot "ErRaRh b CERREP LA Ar R T Fp broorne

dh@pérﬂlgn|ngspa;nExamples and Comparative Examples. In
addition, all of “%” of a concentration unit refers to “% by

mass” in the following descriptions.

Production Example of resin particle (A-1)

In a reaction vessel, an ethylene-methacrylic acid
copolymerization resin (the content of methacrylicacidwas 18%)
was put, and to this, sodium hydroxide in an amount of 5% with
respect to the amount of the above copolymerization resin and

deionizedwater were added, and the resultingmixture was stirred

at 95°C for 6 hours to obtain a water dispersion of resin having
a solid content of 20%. To this water dispersion of resin,
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EFFECT OF THE I NVENTION I n accordance with the present
invention, a coated steel 15 sheet having an

or gani c-i norgani ¢ conposite coat, which is superior
in the adhesion property to a substrate and the press
oi |l resistance, is obtained wabhout inpairing
corrosion resistance, solvent resistance, alkal

resi stance and an adhesion property to a paint. 20

@%&Ed@&kﬁ&%@@%ﬁﬂ{iﬁiﬁ AiHE dVENT Q¥ Maadunt R&E 0. 4% and

i nvention w| escri bed nore speC|f|caII¥
a{y93véf GP*PPEaRYLteATEraRBYEs Lanca lfapr 2poFARE of 1.2% were
dhusfitied rideahi RndEXxaRPresuard ngofRakalrey fabXa8Bkeed at 85°C
If%frzé ﬂ%ﬂ'r%g (EB oBltglgf, /%’%%f $o§§”§5% atfon runslfn S‘partlcle

efs to ow ng descti’ptich
Ffﬁcddchla@ﬁnaxanmbl@fcqrﬁﬁnt pér2l%tland A- $}1lanod group and/or

@A 100 Y& BE] gr8llp et@%{ Ogrgﬁé %EQXkﬂ% ‘%ﬁ%t%pofthere31n

copolynerlzatlon resin nt of acr
R RS o1 o5 1) WS BUE S IR PO TERRS S SERR UARRYHLDIARPATatus

les@@i mlartdy@lfanﬁ% Wildht ReReEring e D ngtPAt‘Rf— 1100®

Q 0 riz ei oni zed water
ABPEC1G8E e ra v, RsPlbel ELehg MNec 6 tes 00 P asal2 o,
95C for 6 hours to obtain a water dlsper3|on of resin

UG +33 2 @%&@qé%@t P19 p23Y 10 LD awat er

i spersion O pen aery ol ygl yci dyl
ether I anreaodarnovedsedo and ethylene-methacrylic acid

xogbxg;m@%éert%w ﬁééﬂ?k@ﬁé)ﬁ%m@% éflm@@hswg@&c%ﬂd w48 20%)

were “furt dded, and the result]ing m xt
Wééc?éa'aﬁnés@ thisp W@ntfw%mﬁcﬁa dwa@reamount of 3.7%

dl Sper shAbn®h Ratesi lePdcdhelr£t bod AH9) NAViIdH0 acs@id &f 6. 3%

0

FaPhealaSlce L Bl %&?Sl%{rigﬁgré%gﬁgv‘é‘P%éﬁ%%%W%fflqrhgesmr
apdi @elpaltedlmteﬁlﬁm’b)remalslededaby eheardducllteirsy a8 xture was

TR e R 30 C ARSI DO AT AR e LB BRAPR AT resin
EEEEWR@WQI;@EDHtEmDQf2@%5 72 i s wa0ePrdddypsttisgron of resin,
FAatRkeyehrieshnpBaybhGhed{ A ther in an amount of 0.6% and
Y-glycidoxypropyltriethoxysilane in an amount of 1.2% were
further added, and the resulting mixture was reacted at 85°C
for 2 hours to obtain a water dispersion of a resin particle
(A-2) having a solid content of 21% and a silanol group and/or
an ethoxysilyl group. An average particle diameter of the resin
particles (A-2), measured in the same manner as that described

above, was 84 nm.

Production Example of resin particle (A-3)

In a reaction vessel, an ethylene-methacrylic acid
copolymerization resin (the content of methacrylicacidwas 20%)
was put, and to this, sodium hydroxide in an amount of 5.6% with
respect to the amount of the above copolymerization resin and

deionizedwater were added, andthe resultingmixturewas stirred

at 95°C for 6 hours to obtain a water dispersion of resin having
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In a reaction vessel, an ethylene-nethacrylic acid
copol yneri zation resin (the content of nethacrylic
acid was 20% was put, and to this, sodium hydroxide
in an anount of 3.7% 15 a 25% anmoni a wat er
(concentration 25% in an anogot of 6.3% wth respect
to the anount of the above copol ynerization resin,

and dei oni zed wat er were added, and the resulting

ﬁlsbu%?\ﬁwhtéﬂﬂ e oat, 956%%@&s6wQ@éEng§p@E%@bﬂ 8f resin,

ter I.Sper,.si Qn Q reS| aving a Ssoll coO

oot oo Yidsl i Bherod fort Bgimmtoet 0. 81 Bl

pe@lgeigbhyptebymﬁkygéyﬁbﬂyb1Eéhﬁr1hnaﬂnaﬁaﬁﬂﬂto@fO 8% were
% an cl do L €t hox ane_In a o

B HETopotiedy) oo tHELPBHL LARRoR FEne Vs  ERtTEPARE 85°C

FP%t dr BOWHS Feaebbaimta 8fter qiispemaian taf @btrgisinaparticle

Le) HhoPRESA fa @oh ardicheq (A2 i
Sol 74 Cont e oS Rohehe Pt agsofs Logfoy G and/or

BPMSENQAKAL G- oIFOURN  AVed EREAGRPRE F@lﬁldéﬁﬁleérerd?f theresin
pasiciiclpar (A€Bps rddrsliredrBasti€tdne MAANSRNEs Y Hed% ribed
tEat descrlggd above, was 84 nm Production Exanpl e
or °r&si Hparti e (A-3) 30 In a reaction vessel, an
et hyl ene- nethacryllc acid copolynerization resin (the

9%8&88 |um hggggyg c,agid gfg]?tggﬁa f()g/aﬁ yput, and to

roxide In an- anoun 6% wi th
respec{nt@ rﬁéCEheunveéselheaabQVBybepgfwﬁehazaylmq acid

E@ﬁb@yﬁ@glzgﬁhgﬂbé§¥ﬁY@ﬁ@&oﬁ@éﬁtqgﬁﬁgthéegyi98ac1dwas20%)
resulting mi xture was stirred for 6 hours

BRE HU ra st &P tél’ilsspeﬁgiibﬂmd’fyq%%?‘ilﬁi%é{}@fg agouni gH|g 06% with

eeapeat od tZWcamEQmﬂ:hb$ M@é&ib&&éﬂﬁfp%l%éﬁlzra&ildh reSJ.n and
cerol Cld ether an a . 8% a

0
S B PO RS F IS FieERoapdl thie PEARPa R oras 5 rred
&\Er%°Cfﬂde mehoﬁddeifb oditd ihhe wasiy i BgeMEXbHI®f WaSin having

5%‘81?3 é‘&n@?r@t%%oéo@ hrolt‘g Stllhs Q»%tt%xnhaw ntr_esrlon Iofd resin,

|sper3|on 0] resin
%bh@%h@lopotxgéﬁﬁudﬁls¢tbﬁbl1@r@@pamQQMbrofa© 8% and

ﬂ;eaycﬁwer uﬁprln@%/&?ogﬁglea&a&td %ln %L&HFJ e Y.8% were

He resin nmeasur ed
Heer aadd €h<é:t @’é&c@h%éﬁﬁsm nwa«stume mas r@acted at 85°C

for 2 hours to obtain a water dispersion of a resin particle
(A-4) having a solid content of 21% and a silanol group and/or
anmethoxysilyl group. Anaverageparticlediameterof theresin
particles (A-4), measured in the same manner as that described

above, was 128 nm.

Production Example of resin particle (A-5)

In a reaction vessel, an ethylene-methacrylic acid
copolymerizationresin (the content of methacrylicacidwas 20%)
was put, and to this, an ammonia water (concentration 25%) in
an amount of 15.8% with respect to the amount of the above
copolymerization resin and deionized water were added, and the

resulting mixture was stirred at 95°C for 2 hours to obtain a
water dispersion of resin having a solid content of 20%. To



10

15

20

25

30

35

Producti on Exanple of resin particle (A-4) In a

reacti on vessel, an ethylene-nethacrylic acid

copol yrmeri zation resin (the content of methacrylic
acid was 20% was put, and to this, sodium hydroxide
in an anount of 5. 6% w th 1521espect to the anmount of
t he above copol ynerization resin and deionized water
were added, and the resulting mxture was stirred at

hCsf Qtat%rh@lirs‘{setr@ iQBl dIfN ra swat, ehy‘éi'r%@%h%ﬂt@@i ofi sp@sindl A
a sol content of 2 % i's ter

Q‘L\élﬂsg%u &t (?ftlhle sith, Mg PPeErS OEoﬁy& y@Pdyl ether in

&ﬂg]liﬁoydabxpfbrﬂpﬁi%t:ﬁnﬁe‘gﬁoxys1llane in an amoun’tc o:ff 1. 2 were
- i do r 0X ane in_an anount o o
RO he BB DYt R I G U F R s R b o ek A€ 85°C
f@ac?e’@lOHFS%@ opprin mocﬁrtselt cligmerisicen it @r resin particle

%Sesrﬁa@ﬂngfa %orlel%i eoﬁ%ht%f‘ 21(9Aaﬁh Qaé’iﬂﬂd@l Ydub and/or
cont ent of 1% and a silanol group and/or

ABCRGRPYISHL Yohr BERMP An Aé\/%‘f%@@%ﬁ?ﬁé%e diiameter of the resin

phetieses 28 pp) R dPi4) thdBRsid REnhBride IR described
nner as tggé descri bed above, was 128 nm

8&uét¥’8ﬁ mpi'e of resin particle (A-5) In a
reacti on vessel, an ethylene-nethacrylic acid 30

EEPRLIBLhZERLAD oS - LELg panLentofarpihacrylic
(conceﬁt?%taq}ﬁ%@/@sqwtm afowediom 158ugylwisuffate was put
{ﬁsé)%aé&ﬂéﬁﬁrﬁ%%gngngfkéﬁg APQ SC Cz?r?c? )ﬁtr{:ﬁor Lt?'f’f‘Lts' O0mmonium

resin wat er re a
P%%%H?ﬁ*@enV%u?’éaﬁggdswr?édtatb%@: §6rw2t]ﬁola?§P?6t to the

Al @k Aman Bhonad 23 digseensi 9819t 168Si mnb@ulregteﬂysalﬁt@r this,
t er, di,spersion .of

t f. 20 To 21, thi
FO e B d e PR oF 2R Uir R toe TBRRDP 2 Kh € COtposed
afostyrefie 1. Rothapll nytighgrylakypr opythylimethbxysty hate,
t_of /1.2% f h dd d.th . :
AU TR st ey Fetbeenv o e Bo  br 98 phgRy=dane in
Ib’b?%@ht-’aomtféﬁ 3 sHer¥] oh bf(massegiat igar wasl etagned)and all

daviHg u@s%@:'u'r@t%@inhgﬁbmeﬁf rgi-){%ﬁ‘flg \?a§'éq%réqllygrcﬁ%}ged over 2
and/ or nmet hox average particle

et e o TeRR! §9ﬁ“l’%%\’r’%q EPéssRJKIEBd REdshPeg 3than as-is
ttemp SEateu rEN Yo Bsd t hald desaidderd toabave, wiBs dfhoRid water

to obtain a water dispersion of a resin particle (A-6) having
a solid content of 21% and a silanol group and/or an methoxysilyl
group. Anaverageparticlediameteroftheresinparticles (A-6),

measured in the same manner as that described above, was 80 nm.

Example 1
Preparation of water-borne coating agent

Into awater dispersion of the above resin particle (A-1),
a water dispersion of silicon oxide having an average particle
diameter of 15 nm, dipropylbis(triethanolaminato)titanium,
diammonium hydrogen phosphate, and thiourea were mixed in
succession according to the formulation shown in Table 1 to

prepare a water-borne composition having a solid content of 18%.
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10 Production Exanple of resin particle (A-6) A 2%
aqueous solution of sodiumlauryl sulfate was put in
a reaction vessel and kept at 80C, and into this,
amoni um persul fate was charged so as to be 0.3% w th
respect to the 15 above-nenti2med 2% aqueous sol ution.
| medi ately after this, the dropw se addition of an
unsat urated nmononer m xture conposed of styrene,

nmet hyl nethacrylate, 2- et hyl hexyl acryl ate,

t hacr I|c a g and
geﬁﬁﬁﬁﬁ MNP0y prE5y| EREfEt hoxysilane in proportions
of 30: 24: @meatéogamsanmaédo;tea$ shaetedqaadtakly 3@ afinc

t.he uns tur m Xxt.u equal | y char ged o
80 3ERHs A0 S0aE SR, Al g rEnt BRaS A ] cEfledRan at s0°C
fedr2 amlrattee biys spreppagad e aqmohedsohnulad jeStaedaflaline

BEG8e¥st Ay %@N@FM@F% A%gRO?S%%%u Ihgs% %58@ t Co.,

of "Ta resin parti avi n nt o)
bid éno”élseﬁq whbh W@rt@;pata%slﬁréfedaﬁ-%més@y@pry| Bffter cooling

gh@?ﬂegﬁéaaéarég@cﬁabbhﬁbgnﬂhégﬁbﬁéleshE@treﬁhE above

i C measured jn the s nner .as

RREEF BaTelaont i 0da et Tre L Mam A i Db ardd okoan sheet
watBr abbaneccatet non agect a30nalmte0: ahsat @ah dmspertsSiodna dried

géau‘qﬁ a\pggng rgg/snlkznapl%r ng gt%@l 1:;heet aw»ravsvatbearked i | CPot air

|sper | ON i con oxrde avli Nng an average par
dVeunh&ylng=am5ambnent temperature of 500°C until a temperature

ﬁ%gﬁﬁpgkg' (éﬁ%g% bq% EPE%HE1shé%ﬁ§”H§P g}epared.

rogen phospha FOUr 64 WeF & ni Xe
successi on accordlng to the formul ati on shown in Tabl e

BviDu3biprepatgo@ wat er - borne conposition having a

solid content of 18 22 Preg ratjon of test sheet. An

o et BT RO SRS P LA Cena A B PLOBE oY 0 & SubSTrate,
ﬂ@bmsmt&@81%&a@knﬂ)abﬁanl8eBﬂBtantbbqhnﬁSSOWE&es1stanceand
gﬁgrd%%%gg @&e t tooarg%kx[ﬂ: e Se‘pgl\i?{@é{' n aetgo/ tions

aqueous so it 7°on degreasi ng” agen
WE}§M@§¥4EEﬂrﬂ@ﬁhﬁﬁﬁ?ﬁﬁﬂﬂﬂ'ﬁpoﬁhpainﬂlgwlng Erdtyrla and the

Fé HSPEs Vo i Ne ¥RT @4+ POGs AR FLAsHb A YRITAZIL - Af ter
cool i ng. the degreased el ectrogal vani zed steel sheet,

TFRIEDRN TRSEFLIRSRY coating material was applied to
this stidpds HREh backside of the test sheet were sealed with

tapes and 5% salt water was sprayed onto the test sheet at 35°C
and a rate of area where white rust is produced after a lapse
of 120 hours was rated according to the following criteria.
©: White rust is not produced
O: Rate of area of white rust produced is less than 10%
A: Rate of area of white rust produced is at least 10% and less
than 30%
X: Rate of area of white rust produced is at least 30%
<Adhesion property to substrate>

A test sheet after a lapse of 1 hour or less from coating
was extruded by 8 mmby an Erichsen tester, Cellotape (Registered
Trademark) (produced by NICHIBAN CO., LTD.) was stuck to an
extruded portion and then peeled forcibly. A state of a coating
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10 with a bar coater in such a manner that an anount

of a dried coating was 1 g/n2 and the steel sheet was
baked in a hot-air oven having an anbi ent tenperature

of 500C until a tenperature of the steel sheet

reached 180C and test sheets 28Bre prepared. 15

Eval uati on net hod Corrosion resistance, an adhesion
property to a substrate, solvent resistance, alkal

bB€siest pBeeinpr €Re Otlloespst AREFL Sdlre AIT d®d ¥) was rated

roperty to a, paint re eval uated. The eval uations
wé::r:c) * z#llgi g&’ (gglte %&lgll% ilﬁla t%@ﬁé“r"‘m low ng criteria
@d wbe p@leasults of evaluations are shown in Table

. < i on_resjstance> Edges and a backsi de of the
Qét%ﬁé@?iwggg%él ed with tapes and 5% salt water

vas Bprojetlynpecid@d test sheet at 35C and a rate of

3y eaphes e Mbitg rust is produced after a | apse 25 of
20 hourgepvvas rated according to the foll ow ng

1
SPPLEFPL. TePePtapffre rust is not produced 0: Rate of
area ofhwhté et rdisdetpvagduset o5 d eapbtihgntddteA aittraced to

of ,area of ite rust, produced. i.s ast. 10% and . . ,

Rhal £y YonlBLhEs Win B SSHE SR hos Kot fHTod 1y Mb1ied with

pbodubedti sotaton dapired@tedidhebiarhgrapentdyfi bty times with
u atL.e>nAct e e .

foboafibE ols RE/BHE Befid Hpll 1 8RR AL dodbitiet cotton

iepregnater| vibtbekeRegeRe er A stRt®lOfack Fogsr ediead seyaping

M EHEBABCRcokdbny wWBsthbUEK1l BwdAg3erexbuded

&rtion and then peeled forcibly. A"state of a coating

* NG teFagRen e Herazgd ofagR (Regi st ered Tradenar k)

st pasoss bt shmdal g o cr1 e (),
2}?} I'—Vﬂﬁe%ﬁeg%‘%%%sl | h:)%}%%egfg’fcg%‘il s?aa‘?F.ce>aThe t e)s/t IOsheet
Was Setoamn is riddad) d £Sttehe atch dedacatd 0
<Alkali resistance>

A test sheet made immediately after the preparation of
the water-borne coating agent and a test sheet made after a lapse
of 10 days from the preparation of the water-borne coating agent
were immersed in a 2% aqueous solution of an alkaline degreasing
agent (SURF CLEANER 53 produced by Nippon Paint Co., Ltd.) of
55°C for 30 minutes while stirring the aqueous solution. A state
of acoat after the immersionwas rated accordingto the following
criteria.
©: Not peeled
O: slightly peeled
A: Partially peeled
X: Fully peeled
<Press o0il resistance>

The test sheet was immersedinapressoil (G6318SKproduced
by NIHON KOHSAKUYU CO., LTD.) at room temperature for 24 hours.
A state of a coat after the immersion was rated according to

the following criteria.
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and fromten tinmes with a load of 0. 5 Kgf/cn2 being
applied with 10 absorbent cotton inpregnated with
ethanol and fifty tines with a | oad of 0.5 Kgf/cnR
bei ng applied with absorbent cotton inpregnated with
kerosene. A state of a coat ag4er scraping was rated
according to the followng criteria. (c): No trace on
the traced face 15 0: A few traces on the traced face
. Vﬁbgecggﬁggg 90 Lheotraced face X: A coat is traced
2% he traced face <Alkali resistance> A test sheet
deS+haRB ¥t ehgngedeint elpFeparation of 20 the
w@teMn@@éﬂecsgatlng agent and a test sheet nade after
se %f 10 days fromthe preparation of the
mate e coating agent were imersed in a 2%
éédb@@gogopmppeﬁtwfOéncabkaline degreasi ng agent

(SURF &LEANER 3 2R 1K g@g £ ﬂefg l}!laq:%%aaa'(ﬁﬁpgglachjo broduced

of 55C for 30 m nu stirr ueou
By NitpRen BRigttaCe 25068 4 Coataniiiad oREo hﬁer%%ﬁa%ﬁ the

tabedsigesonditld at Bat heod1d 4 QW BAch W infa@hied thet: a l\&tled film
Eeeled 0: Slightly peeled A Partially peeled 30 X
DEFynPES| W0 4 ol 5501 ThesPbeahcisepatebpkeReat W&'C for

Phnmisedes nt@ prregssraia cb@ﬁ%ﬁSﬁK@tédUQ@ctbytH‘dl KOs ted plate

LS b1 B o8ISR (50 2 scanaing
faredd deowrsli ng‘he(m 3Bet heafcebll phahg was tertimuded by:7 mm by

Q@tEEhéﬁggg t@sEQkoénQ C§h1895 ¥ ¢Ra QggekgdC?kQ&emér

Uneven coat . 1 on p opert coat

ﬁ%FaﬁPﬁ%déaW%C%%&\lﬂ E& maItTé? i aWa% Sty e amwfprrttféﬁft@ertlon

andthenpeeled forcibly. Astateofacoatingfilmafterpeeling
the Cellotape (Registered Trademark) was rated according to the
following criteria.

: Not peeled

: Slightly peeled

Partially peeled

X P> OO

Fully peeled

Examples 2 to 9, Comparative Examples 1 to 3

Test sheets were prepared and evaluated by following the
same procedure as in Example 1 except for changing the
formulations of the water-borne coating agents to the values
described in Table 1. The results of evaluations are shown in
Table 1.
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OCm Ténsgss_lriee\tos]c ]:)f' E‘.}&gm;g)leos % gg 18 and Comparative Examples
4 to 6 were prepared and evaluated by using the same water-based
coating materials as in Examples 1 to 9 and Comparative Examples
1 to 3, respectively, as described in Table 2 and following the
same procedures as in Examples 1 to 9 and Comparative Examples
1 to 3, respectively, except for changing the raw steel sheet
to be used in the test from the electrogalvanized steel sheet
toahot-dip galvanized steel sheet (quantity of zinc deposited:
60 g/m?) of 0.8 mm in thickness. The results of evaluations

are shown in Table 2.
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6 Test

sheets of Exanples 10 to 18 and Conparative Exanples
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same water-based coating materials as in Exanples 1
to 9 and Conparative Exanpleb 1 to 3, respectively,
as described in Table 2 and follow ng the sane
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the raw steel sheet to be used in the test fromthe
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c9 Eor 3 ~, ~r a 28 Fromthsresults of the above
Exanples, it has becone evident that the coated steel
sheet of the present invention has excellent

properFr@ﬁ tHeCQﬁéﬁithofe§F§t§B§ee Eﬂamﬁmesyomt has become
ubstr SOl .ve res t ce

2RERLY Ehe e 2R R B T 508 L T hadt B B B eE, Lnvention

baepex¢qllenttgnnpurt1ddﬂDHS@Rtébsﬂéﬁiﬁéﬁ&ﬁﬂdﬁﬁk;Ham adhesion
t.ee f t N |o ,

EOObEEHD e SRS ralte S5 TREC TRG cBATRY SUERT: B8sistance,
BpprBaftésresiotanast podt RonaphesiPal Brapdrthetpi Repaint.
29

INDUSTRIAL APPLICABILITY
The coated steel sheet of the present invention can be
suitablyused for automobiles, householdelectrical appliances,

construction materials and the like.
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CLAIMS 1. A coated steel sheet coated with a conposite
coat, wherein said conposite coat is a coat fornmed by
conmpoundi ng 5 ethyl ene-unsaturated carboxylic acid
copol yneri zation resin particles (A) having an average
particle dianmeter of 20 to 1089 nm and a sil anol group
and/ or an al koxysilyl group, silicon oxide particles
(B) having an average particle diameter of 5 to 50 nm
and an organic titani um conppamnds(C), and 10 wherein
an amount of a coat of said conposite coat is 0.5 to
3 g/n2. 2. The coated steel sheet according to Caim
1, whéreih toatéed soepbsshecttomigterh vatdumt apimgdsd te coat,

silico [
o b BastR O Bk o CBlri £ bR P e [Rspppunaing
e@hvéﬁpecfmé atiurafiedmeardexyild c0 205 & ¢opRlyperdgs tilionh resin

pagpeel ekso (Ahend wirgd a@lﬁavekagé gafPftie d%amﬁt%xcgaft £6 to 100
st eel sheet accordin Caim1l or 2, 20 wherein the

PBsPRApEr SiLPECCAPTE HpPPQéQraﬁnetaIHFPéHélﬂféftlhgéPVvac

ad:[Ldiconmtmmpazathesr $)| hav&ngTahe a@@&bg@ ;Séﬁtﬁicﬁdﬂ@lﬁtameter
cgrding,tg any jone g rein the

B8 Sobbr 0. fnf e 3R B3 prnkatap" P, FREpotAd e,

con‘pouNUﬁnglataﬂl @awtun(tnefcaompamndf (Bidebmpbedterooat is 0.5

Ege395 consi sting of phosphate conpounds,

thlocar onyI compounds, ni obi um oxi de and guani di ne
conpounds in addition to the substances (A), (B) and

(O. 2. The coated steel sheet according to Claim 1,
wherein in the composite coat, an amount of the silicon
oxide particle (B) is 5 to 100% by mass with respect to that
of the resin particle (A) and the content of a titanium atom
is 0.05 to 3% by mass with respect to the total amount of a coat.

3. The coated steel sheet according to Claim 1 or 2,
wherein the resin particle (A) comprises an

ethylene-methacrylic acid copolymerization resin.

4. The coated steel sheet according to any one of Claims
1l to 3,

wherein the composite coat is a coat formed by further
compounding at least one compound (D) selected from the group
consisting of phosphate compounds, thiocarbonyl compounds,
niobium oxide and guanidine compounds in addition to the
substances (A), (B) and (C).



