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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 zinc-plated steel sheets,
al um num plated 10 steel sheets and the |ike, a rust
prevention treatment by chronkte, which uses
hexaval ent chromate, has been w dely applied, and, as
required, theses steel sheets have been coated with an
organic resin or in ad8PECORICATIANs, they have been
top coated with various coating conpositions in order
to provide a higher degree 15 of corrosion resistance,
an anti-fingerprint &é%ﬁﬁlﬁT5ﬂ¥ HHET scrat ch
property and lubricity. In recent years, there are
noves to regulate or prohib chromate treatnments

whi ch hitherto have be@ﬁcﬁﬁﬁFﬁEdFFELQteel material s
by a |2he ageéseiit t hrevdracket atalchtdfs iticreeasangd28teel sheet.
envi ronnental issues. Since a chromate treated | ayer
initself has a high degree of corrosion resistance
and an adhesi on properﬁ%CNGRQﬂNﬂNHﬂT if this chromate

treat f@f{héﬁté“’tt&e{ JaEH tdd st%eleéﬁégggd LhahihhesSBlated

properties are sig deteriora
Feeot ghrGEF 214 t%%élﬂsée@ Jaé%fr Pefiveptiepmrgatient by chromate,

xﬂﬁﬁ&l@ﬂléékg Heawal%%ﬂw@wraglageodhggrwé@m mcrqu; ébﬁilﬁ.%d and,

Snaeludset, et Sohed TR EvE BERR S0P th 2n organic

réwiwlm@ Inﬂaddﬁwmﬁﬁaﬁ>pﬂﬁﬂarathnhbWeabebhOﬁBpecoated with

\'}glef&?g%oatln% C‘]c%ﬁ) geS€1$§9é<§h cffjcpelf {Q.g.tﬂroor{rizaoeog"h]l%%]eﬁ:zdegree
coa containing a

Q\iatfe@rmh@n riegasnsemn@@np@lsmmbn-ﬁbmgémedi@y prepeihy, an

éhﬁgugg§g{&92$gggé§t9|dialu i ef ¢ orne pol yur et hane

resin, a wat bor ne olefinre
wat er -Ht §;§é’re§itbl>’€a§ﬁlv |%%ﬁ%m@r§ %‘PVSﬁet%d&?@q]@d:eaﬁén@rOhlblt

S t & tfé@rtd@a&@ enfchhydenkysatgatdasaf applied to steel
HLSEELPOY, 91 ol cont LD, compound, aad g phiosphal e,
greverinant £bdtsisng sagedincandciaromite t2eated layer in itself
hasahighdegreeof corrosionresistance andanadhesionproperty
to a paint, if this chromate treatment is not performed, it is
expected that these properties are significantly deteriorated.
Accordingly, it has been desired to form a rust preventing layer
having good corrosion resistance and a good adhesion property
toapaintbyonlyaone-step treatment byanorganicresinwithout
carrying out a surface preparation by a chromate treatment.
In Japanese Kokai Publication 2001-164182, a rust
prevention coating agent containing a water-borne resin
composition obtained by reacting a composition containing a
water-borne polyurethane resin, awater-bornepolyolefinresin,
water-dispersible silica and a silane coupling agent and/or a
condensate of hydrolysate thereof, a thiocarbonyl
group-containing compound and a phosphate ion, a rust prevention
method of coating this rust prevention coating agent, and ametal
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material, to which rust prevention is applied, coated

wWth the rust prevention coating agent are disclosed.
However, in accordance with the above nethod, there

are problens that since the reaction of the silane
coupling agent with the respe@tive 5resinis

i nsufficient, a degree of conpoundi ng anong the

respective conponents in a coat to be fornmed is | ow
materhat efto? ehichl veat prsventiwe isndralkadiy coated with the

f§§tsﬁ§@9§n658nleﬁhthHgJéeéﬂgsgrébgﬁécfygéﬂc5“H6vaer, in
2001-199003,, a coated Steel sheet having a conposite

ROBPT IBNERIHi Yy thacrper meshod e ¥R arfopﬁ%\wﬁ@s that since
ﬂlhé f 168 etk 1 &0 | d b ithhiet Elﬂéﬁé@@@;ﬁlﬁl@@dagé}ﬂi @ARINC the respective

i
FRImneg Db ReFEatinbrcn SBBEHE! ar PEoRERSn g capang the
pesp)éemmé degipagresuifsf &n edcdd 0ol fermddniegéowraral therefore

%%%¥§§§4£§gpé99n£gsgndlgigg?fng g: Kpkai._ Pupli f i on

a surface rea ed Zi nc-based at ed
st eel Hhdepangisedfo ks Pabéeatatnaye?rOOJf-dr‘?rﬂaQﬁ?oya coated steel

ﬁ%’éﬁ'lﬁgfl%d/\@t E5mPOs ﬂ@e %'H{o%bh'tgrlnciﬁ@t @‘b@'s&gec?ié'@to‘?l resins
wat er - sol ubl e organic resi'n and acid onto

%Yél%%fjﬁééére&t 50 Mk idacRyt Hret @S snddnaadtic femponent s
ik s&é@@ﬁpbedrbmmfevefqems@ aAMHdefua 23 keslinked

bl i 0] | |
8 PRbieay e I S rndisieh o ope Tpa S it from 1arge
gromrge | in Japsonksen Kokebb Pudl test | on 2003- 49281, a
coat oo St pglenaliegto AV S, AL A A3 S50 [ ATEL, 10 ace
eaS

an epoxy resin an yco resin on one

wieRted Zatn@tkwsesh@étatue@l gtsel oskelet 251Hee V@S at pept layer

f&rn@edl’b? 14 abesedssod Hee LBMPRY 11 3ANESn€&Aling a metal
does no contaln a_rust preventive agent, corrosion

IR WS T RedMp S ST I I BPAAB SO ARSI OO the surface

d%uimdmg&mspm%t@esw}i@@e isf&ﬁﬁﬂl@ééiel However,
eceaet r?’ﬁ 2 % reataent oat r_re% %Qe resin
FH Sf}r%"é CE Péat ﬁ%ﬁ ESSH R of ¢ %WS ﬁﬁfné ¢4

imtredadiivedysibrger eshaerand/ arpmareichadl abkeliestsistance

() r Silane coupling agent, and (c) phosphoric acid

and] or " hexafl uoronetalic acid on the surface of a

zi nc- Basdapphgsediokadlubdfigait ign A0 ar 492 hlmabasaged steel

Nl thasti®R] atheehanie db8€! ASAfed from an epoxy resin and a
glycolurilresinonatleastonesideofametal sheetisdisclosed.
However, there is a problem that because the formed organic coat
does not contain a rust preventive agent, corrosion resistance
is inadequate.

In Japanese Kokai Publication 2003-105555, a surface
treated steel sheet, which has a surface treatment coat formed
from a surface treatment composition containing (a)
water-dispersible resin and/or a water-soluble resin, (b) a
silane coupling agent, and (c) phosphoric acid and/or
hexafluorometalic acid on the surface of a zinc-based plated
steel sheet or analuminum-basedplatedsteel sheet, isdisclosed.
However, there is a problem that the stability of a treatment




35 However, there is a problemthat the stability of a
treatnment 3 agent or the solvent resistance of a coat
obtai ned is inadequate. |In Japanese Kokai Publication
2005- 281863, a coated steel sheet, which is provided

with a coating containing a cBossllnked resin matrix

and an inorganic rust preventive agent, is described.

5 But, since in this coated steel sheet, all of
peenbrambie sololentasesisrtasionirespst ateiofdal s inadequate.

pr OCeS@ﬁQJa%ﬁés@‘Koié‘P@uﬁqglc'an.oal 0 51 26 €63 S é’c?amed steel

resi st ance al kal1 resistance an rasi on reS|s ance
F%eﬁotwmé‘ébéi%é’rrlol"ydé’é’t‘t”s'?%ét%é}/tlw ceatedningal cspeed inked

tas Yhimalt tikesed RRINITRMGE Al £t pHEf;@MEQvé% e@&u' i®described.

MLV R WG UL S

a\atemrb@simn or@ﬁimtamrmﬁlat @ro@éastslermg poeitpoesi,t tape peeling
fg%]lg#ghgg aso\’ﬁ} %rt 98 %ta allo%ﬁ%g!L?B?gce andaagras:Lon

i cant escri
rﬁ$eﬁta@ﬂeagemﬂkm%n&$$arydmsednsﬁaedoom,mnqq}qﬂsteelsheet

Lhr @RBLR éﬁeééeﬁé??&l:ﬁqéﬁcéUﬁécfmIBfS@é&aiéOPecguIré’&' y

a coat_conposed e organi c Conposite coating
conpost® i GrP#Re PPk, P@#ﬂycath%@f$@Qle#§8582 a surface

@ﬁéé@édﬁﬁl@%ﬁl%é’@t@é&@éaeﬂtlhrh vBee80bbeak¥Yrganic composite
reS|stance or .adhesi on though sati sfactor perfornanff
THCHI R S 9Th CPREAABE R DIV F T %{eere51n, colloidal

Frkocali angll ya hulspatent 20s sieetr shedt , Havdvarnmantaaaf this

%WWS%&?‘EO fﬁ hﬂéf‘e% ga%“ redn IPSI SCLOSUF%r mate

A° VT ew of X ove-nentioned state of
trratrent ias i surXapnafeciticn,t id pndyent coatentipnsed of
{1 pcgf’déﬁjfc - GRFL S0 STESLL 1,88 <$$mpcp§pplple<5rli'f§ é}{lﬁf@y&@ only

such as corrosion resistance rocessed
inpef bl only Pestermanres <y emtatleaingdnke, th%|¢<<alr1roswn

ffiﬁﬁ@@ﬁddﬁ@"s@@hﬁﬂhé@ébSé@{hcsﬁfaﬁf@)ﬂyl%@\ft%@mance can be
rein, the tape peeling resistance represen

T I R AR 00 SOt AGROT MY i @ coated
et leslore t hepenfd mohristead £ siteith iexhibiled Mpprowed, is
ggéyg%géticky tape is stuck to a coated steel sheet

an |

s peeled off fromthe coated steel sheet after
being left standing for an arbitrary tine period, and

the abrasion  prscLOSURE 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 corrosion resistance of a
processedportion, tapepeeling resistance, solvent resistance,
alkali resistance and abrasion resistance are improved. Herein,
the tape peeling resistance represents peeling resistance of
a composite coat, which is coated on the coated steel sheet;
exhibited when a highly sticky tape is stuck to a coated steel
sheet and it is peeled off from the coated steel sheet after
beingleft standing foranarbitrarytimeperiod, andthe abrasion
resistance represents resistance to abrasion which can be
produced by rubbing during transporting coils or processed goods
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resi stance represents resistance to abrasi on which can
be 35 produced by rubbing during transporting coils or
processed goods 4 of a steel sheet. The present
invention pertains to a coated steel sheet coated
with a conmposite coat, wherei said conposite coat
conprises a conpounded resin 5 (A) in which

pol yur et hane resin particles (A-1) and

etfthyl ereednsdegrtat ed carboxylic acid copol yneri zation

resin Tharbrebent( Angbnrh BAPRELLASHY DoV | PEAYE sheet
particle  diameter of 20 to 100 nmand a silanol group
SRALEFA ¥At&l Ro¥pEPOpite §ogkp, are contained in a nass

rati o @he2@i80s4 0d WSmdANE sbht gkl ¢ dechbdhRdES resin
%ﬁ;S) hayi,ng an_.average particle dlaneaer of. to 20

)l 6T RS CEe R amreS P RAd CARLSS dPsl) and
ethpdendednsapalrptleef icarbaxypdkt aclids coBpljaerigaaion resin
articlhe di ter_of 0O .0 4 n .

BAFE IR R (2 P RE R R Ay vify 28 &Mfrdas margacie
gapmetka [ Z) thahd hgm andavet haeo pgrvupland dinaredkoafysilyl,
¢9oki8, 20 E%téﬂﬂe%ﬂ&&rﬁs%nrﬂ@é‘/ TRYBE ;b £8%p:afy ?%ga%ilicon

conposite coat is 0.5 to 3 ¢ I'n the conposit
edatle PRITichHpaf bhrdY haain@rrmfIAHAIS PaxtiiHe diameter of

5idd gomnoXhdarParyasi € tiAadhi urScdmpSuddQI-kY MBS SoMoblinded,

respect ltolt e total aqgg t of _the gol¥urethane resin._,

parti cP8 YA-F IR B Gﬂﬁser{g URR%HRY A Gverage particle

anahexyki 6f ari 31 teOROLy NEEd ZAlb@feni®si Pof{At 2 £ argh tthe140°c,
tent of a titaniumatomis 0.05 to 3% by mass with

respect to the total ampunt of the coat. 25 The
conpos$ibicont oxsdrrtetiables a(@odaviiovamet byetragehparticle

gosmeradi g ab Lsashoong, r4ah preventive agent (D)
sel ected from the group_consisting of phosphate

conpoutidRre kit aFBERY °f CoRpatines SadicoBPURPE4FBeCRRE 15 0.5
gvani gyse? conpounds in addition to the substances

CIRCR ARG (LR M-
Yo wsp lamdnt drei @¢ ppireielentat 3y dsedto 100% by mass with respect
to the total amount of the polyurethane resin particle (A-1)
and the ethylene-unsaturated carboxylic acid copolymerization
resin (A-2) and the content of a titanium atom is 0.05 to 3%
by mass with respect to the total amount of the coat.

The composite coat is preferably a coat formed by further
compounding at least one rust preventive agent (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).

It ispreferred that the polyurethane resinparticle (A-1)
has a polycarbonate group and the ethylene-unsaturated
carboxylic acid copolymerization resin (A-2) is a derivative
from a neutralized product of an ethylene-methacrylic acid
copolymerization resinwith alkali metal, ammonia and/or amine.

Hereinafter, the present invention will be described in
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carboxylic acid copol ynerization resin (A-2) is a
derivative froma neutralized product of an

et hyl ene-net hacrylic acid copolynerization resin with
al kali metal, amonia and/or ami ne. 35 Hereinafter,
the present invention will beSdescribed in 5 detail.
The coated steel sheet of the present invention is
superior in corrosion resistance of a processed
pgeteildn, tape peeling resistance, solvent resistance,

a|ka|'Th@%éﬁ@@@@té@gsﬂQ%@%f@hé &%%eﬂﬂﬁgﬁ%ﬁ$?§§§9s%%erlor

sui tably used for applications s
éPeEPFFEéPOQp5P§5ﬁ§é§ceo@f|%xP%RﬁﬁiﬁﬁﬁnporQﬂﬂﬂnlﬁﬁﬂﬁ ®seling

rekekitanse, %@l Pk © fi‘é@'l's%&nc@b €3 Blbé?llﬁ TN itaned §1@@ta%q:a sion
st eel sheet S a coat on t%gﬁpsur e of St ee

§ﬁ8é§ta%ﬁ|cﬁn offfPi B8sSThe? i l?ﬁfﬁggs|§¥0h as
buskhohel edbpmmebhanappeiancpartbe&&e(Aqﬁhpmedtthe

BbHLk 208 URRARYEaLd o XY LGk d1£gpol yrer i zat ] on

respéctive aving an aver age
parti clae apenetrenipfored awalted nmzeﬂ;dslaeet lreafok gpatipn the

§ﬁ§l'{EQEea<5‘f9A Ié@é)éi' éB(eetgrvﬁﬂth éﬁﬁ\pgggteé' E’lgéi dd A URRY resin

rati o of 20 : d furt silicon
é%é?dénpyhtlpe age( Roéyuﬁs&hﬁgeaﬁea@er Rg&tpgiescl(8-1) and the

étﬁy@éﬁé Qﬁsﬁth@a%@dn6h@66x§mﬁcoégﬂﬂl@obbﬂgﬂe@ﬁhatlon resin
are congoun ed, That is e coated

SR EErelRa (aaD)  pEesPREEar e T hainEn st acapRapar Ficle
themeape qerd ma:gl(h(esmusaraila &1 lidm Isgreeptnd/es & alkexysilyl

Pguevpearaég Eﬁéa%aé‘ﬁg §|J.Ihctel$(§§|}?)s tOhgo %a"t'lozand further

si'ng conpounded T esi
*ébﬂp@uhum@ Q*’Pede aroviel shesst @ncds h(a/sz-lp)g ta@ @Aezrﬁge particle
Eﬂéﬁl@@ér @f By QBeQE)Ymﬂ’fan%pEﬁé' Qfgéﬁf'é Sﬂlﬂfg‘rﬁtﬁ@%oﬁﬁound (A-4)
rove cont ai ni ng ¥o efin wax particles

%g avé“begelspm EpaLafatiaeh SHESH. Of hiespresent
gqﬂiirgﬂﬂlaniggémftga@@h Ithectfap'leoﬁeaﬁlhg rb%QGta@@é tdree solvent
silicon oxide pa an ay

RerFEmnOH crpRarherafBatt) o8t nhendh Pt REE % hehasathg coat
s@rezehssh@etth@fcdrdp@mo@bmbsunvem i Dowrmesd dyc aatpdunding the

§$§€é Qﬁg%%$gmﬁhé§hlgb¥oc 8|ng t he pol yol efin wax

particle sof has excel | ent
| ubri cFeythex hatpropgiticoh ama@eoglarww@@,nqe:):an be improved

by containing the polyolefin wax particles (B) having an average
particle diameter of 0.5 to 4 um and a softening point of 100
to 140°C, and the silicon oxide particles (C) having an average
particle diameter of 70 to 200 nm. That is, the coated steel
sheet of the present invention is a coated steel sheet in which
by combining the polyolefin wax particles (B) which is soft and
has excellent lubricity with the silicon oxide particles (C)
having a relatively large particle diameter and high hardness,
a coefficient of kinetic friction and a coefficient of static
friction of the surface of the coated steel sheet are adjusted
and the abrasion resistance and the handling of the coated steel
sheet are brought into balance.

The above-mentioned compounded resin (A) can be attained
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30 having a relatively large particle- dianmeter and

hi gh hardness, a coefficient of kinetic friction and

a coefficient of static friction of the surface of

the coated steel sheet are adjusted and the abrasion

resi stance and the handling off the coated steel sheet

are brought into bal ance. 35 The above-nenti oned

conmpounded resin (A) can be attained 6 by the
PrachPorcattioe abovies mimveonehtrieried prestinc peg tiales (A-1)

apd (A-32), §iii88ﬁ &%i&*@ mﬁi&i@ (Zx3) Mo g&%&'&tmanmm

titani um conp ound ( - he above-nment i oned reacti on
rapPEENANiAT 4a>t ed Thienalpaifﬁmgn*al%a@l HeratHensnay ke ipitiated

annfbahlgbaésco@tf@np@lﬁé Supfaddef %a(iﬂét%rl @%étlée or a part
rf.ornme ore fo coat .an reacti on may

BE L Taa & Tt e Erecd Hifhrq Forbspgys Sodtand the
Feaathéopn mhg lad ovempreat édnetd thd itciore ekiete apabhitcie formed.

Eg}tﬁgg %: ab£§é9i§£€fggggs§ 1%0%OqP ent Qlci%ﬁéltcanalso

conpounde reac e coO
be Fﬁ@PQb@d@dcéﬁ”péuﬂd@EOTléstnO€A)‘-he1OOJaPOl:lh€led| resahertA) by

aegeaingsufa{ B c&lﬂsoﬁéﬁzg SE R oasgvéeéarﬁbmmé&'x%%m

% iS not particularly Limt as longas i1t Is
%BI? ?th@ﬁeWPéglﬁ fa9tngs 5ﬁr@9@rage particle

di anetehe oébaeetmeaeﬂoﬁ@a aﬁéls on ShhAAOL1 88 oup-l ﬂnﬂé Ofiot
onat - base

| k I
rbts eldE b e s eela s L baB s Bt B THae PR e8RS ignpaving
sm:laz@niager parsuameedmrdeiaé:kalf 20&31 s0amme andhe salienwl group

2OLYGAr D ”%iﬁo!?gg'fﬂ P%%&g‘)@ ?éé‘r@@ﬁﬁété'ﬁ%gé‘g be

obtai ne duc
E@Jawmhh@me atrs pirséeyandt in gwosmpa Qﬁl’ft%ﬂmq}@X@@ﬁf{i@@ﬁdSOlvent

Mééf‘s@é%&’éaéﬁ’@nﬂl@apﬂ y@élsggnégw L GHAfe Wei ght

a conp ound aV|ng an actlve hydrogen rOUE
%am%*b% W%eﬁpeépfur@ﬁ ﬁnﬁéﬁsfla p%xwgc%%an be obtained

mﬁbqyﬁo@@@im@r@@lﬁyﬂéﬂp@mélﬁr@p@ da NEad ¢l bZesf an
ersi ng neutrallze egﬁ ¥F§t |nk%@t% lvol
Jr% ?30%‘?% ~ 95PR xﬁ?f’ an8s "ot WYY SctiSpgPonate polyodl,
hydrrmgbemglmp»/emidt 250 hpd Yy aamah ea t corgxdendl Hdneiwdnaam active
H&df T a ﬁygfgéﬁflféggphﬁa Qgebhgegpggflzlng the

I'SOCY nate roup-co
qﬂq$ﬁﬁm¢Q¢xpmggxﬁ&ﬁﬁgmhgk&@rgroup with a neutralizer, and

dispersing this neutralized prepolymer in water including
alkoxysilanes containing the active hydrogen group, and
polyamine to extend the chain of the prepolymer.

Specific examples of the above isocyanate
group-containing compound include aliphatic diisocyanates such
as hexamethylene diisocyanate and the like, alicyclic
diisocyanates such as 1, 3-cyclohexane diisocyanate, isophorone
diisocyanate, 4,4’-methylenebis(cyclohexyl isocyanate),
methyl-2, 4-cyclohexane diisocyanate, methyl-2, 6~-cyclohexane
diisocyanate, 1,3-bis(isocyanatemethyl)cyclohexane and the
like, aromatic diisocyanates such as m-phenylene diisocyanate,
p-phenylene diisocyanate, 1,5-naphthalene diisocyanate,
4,4’ -diphenylmethane diisocyanate, 2,4- or 2,6-tolylene
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as hexanet hyl ene diisocyanate and the |ike, alicyclic

di i socyanates such as 1, 3-cycl ohexane diisocyanate,

i sophorone 30 diisocyanat e,

4, 4" - met hyl enebi s(cycl ohexyl isocyanate),

met hyl - 2, 4- cycl ohexane dii socyanat e,

nmet hyl - 2, 6- cycl ohexane diisocyanate,

1, 3- bi s(i socyanat enet hyl ) cycl ohexane and the Iike,
é#éﬁﬁt:bféné‘tres@éyaamzégrwchea@ofn phehtieinsidine diisocyanate

gdhhseexanatie, p-phenyl ene diisocyanate,
1,5-na§hthalene di i socyanate, 35 4, 4'-di phenyl nmet hane

di i socyBREEEICoexamples gft Eho| sheve paiy§eé anate pplyol

anolytel efbheecahpld, 4at&£mtbc§ihrmi Ssht Siatamat Q:ea@ftd.rid‘l%ne or
es of the ove olycarbo

like. S fi a
BB PO BFREF e O ROP T ARBPE L oA LONBOUN GoteH Agk pting of
ethyieng ghgcoﬂ, Ppropyeéespegilgsodf gl Bepksparkdidad
ir@anQSnQB C?”? %Ehggngglgihyhe@ehgk%ﬁghloé
ene @ ycb propanedi anedf ol ,
IBe BrilahedpEntangdhekamedpsntyl glycol, diethylene glycol,

3iﬁ?£§yheﬂe5gm985@negl@Lc9@99§@&35e9L5§0I di et hyl ene
lene glyc 1, 4-cycl ohéxanedi ol ,

co 10
? 4 E¥Ei%ﬁ@§éﬁ@8?ﬁ%¥héﬁ6# Bisphendl A ang hydrogenated
h_yglpngﬁaat BdwibhsphmreohyP vatbodhe} hiipeehPdnasebonate,

carpo e, _ethylene carbonate or phosgene.
%%@%f? %ﬁﬁﬁ% éeo?rtﬂggagﬁgﬁ | ow nol ecul ar wei ght
pol yol Speclrfudexafnprlesmﬁphe abginecbdw mellebud s retehydrenpolyol

%é’f‘g&e e g@%m%l 2&5?% é]lc:i’l §s elﬁﬁﬁﬁgﬁgéﬂycql propylene

ut ane ane neope

g eeoll ehe3upyentnedipk opyl érleuhyediol, 1,6-hexanediol,
ﬁeép@ﬂ€§9h§¥§88g'OaléﬁﬁyﬂeﬁeCgfﬁggfxa@ﬁﬂfﬁ§%f@ﬁ@|gl?@gl

cerin rlnet ropane ent aer rit
gm c?¥$%°%&%%$?%§0%fa%ﬂe a%OQ%C%%h%%%%%dh%%tm@n@%e and
@b;trw:eanOthyldé@lgﬁrbgpmwa@@,d e ﬂsw:ﬁiw@bytthﬁngépup
1! Sl S B0 B SPTLSIIL0 COTBOUILS, SUER, B3 act e
Feydic e oxyd uy r g - Clont lay dir opgh thipogrolsp  suchudes sulfonic
S IR SR OORERNLE T 008 bycrachansge s =
th@eabm iweRtiherey 22 pdF§abek A mE ouesioeniainigigecempounds
Ay ed.2 INea AP A& acid and 2, 2-dimethylolbutyric
acid or derivatives thereof. When the above-mentioned
polyurethane resin particle is produced, these compounds are
used alone or in combination of two or more species thereof.

The hydrophilic groups such as a carboxyl group or a
sulfonic acid group were neutralized with a neutralizer in
advance in order to disperse the polyurethane prepolymer well
in water.

Specific examples of the above-mentioned neutralizer
include ammonia or triethylamine, tertiary amines such as
dimethylethanolamineandthe like, andhydroxidesofalkalimetal
such as sodium hydroxide, potassium hydroxide and the like.

These compounds may be used alone or in combination of two or
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used alone or in conmbination of two or nore species
thereof. The hydrophilic groups such as a carboxyl
group or a sulfonic acid group were neutralized with a
neutralizer in advance in order to disperse the

pol yur et hane prepolyner well 80 in water. Specific
exanpl es of the above-nentioned neutralizer include
amoni a or triethylamne, tertiary am nes such as
gioxet Ippestissnsibgmend -and the |ike, andhydroxi desof

al kal i S%E@lflcsélﬁg‘mﬁﬁe§qgf L&‘E‘ehé{gBQé'éjﬁ(oﬁ%l%ié’éncontalnlng
g%drOX|de and the 35 These conpounds £ﬁbe used

S Ve By RO REEPOR NS SR DRGHE- SpREREBINg silanes

shenegk. ysf@ﬁcéﬁﬁ.ﬁos?_‘HWLgﬁlﬁgpkgﬁ @@9Yﬁe@ﬂ15§§¥§l£ﬁ@es
cont ai nln%? the active dr ogen grou i ncl ude am no

47 66p2MER m%h@mépmﬁa@ylgaéﬁt gxysilane,
y- (2—aﬁm@@thy1) amn@pf@pymétnympmyﬁhéﬁﬁgnéne ,

V- {5 AR SE I SRR PR B R T Pho RES s Aanane
Y'%ﬂiHQPHQQYhyr)menh@mpsquhaeanqIdlethoxy3|Iane
i £H. ¥§}£ﬁé‘e 919% mercaa%t%o group-containing

am n triet ane
giééﬁeéoﬁtl naﬁgvir@egwamr@mhtasmethoxymlane,

[ e et e

o ror i R O 11 U MRS S
y—mmpﬁmrmyimﬁwwi@tMyﬁim, Specific

exarr‘pl eggféﬁm et nC s?gié’g'ﬂe”SbWebg %?591;18%0 %Se used for

extend| g i'am nes s
exhynehed anfhain inclugeoghpminafi pechlas ethylenediamine,

ﬁ Beﬁﬁﬁﬁéﬁéhﬁaﬁghém N6 ANk P P NET i arnPiBl Y 3B Sperazine,
| enet’r’i am ne, di propyl enetri am ne an

i ethy

i)é‘t“ﬁ%%ﬁéﬁ%%ﬁ#ﬁ@thgﬁénﬁMFéWﬁ@r FRIP SRR Amine and
ﬂﬁyebﬁyléﬁefﬂea}:@lﬂﬂnér AMd Copdt At neON Qﬁ)ets\éoc@fnpmhas may be
$ t hereof . 20 .Ar aaglo%hg wh CR ugetha reof.
TPEROTIRRT 9% DhiHHEd = Frintind “Shovenacts YBehydrofRTee
conpouhd-esauthi ars bgowymbhmymmtm@nmiw és obtained
Ef&Hpcl’Fé)gb%%' 38+£08 H'gycﬁfo%%x @Oﬂfgﬁjﬁi@ ¥uc?e«£é chgg%latand the
a reaction tenperatur resen
above isocyanate group-containing compound is preferably
performedat a reaction temperature of 30 to 100°C in the presence
of or in the absence of an organic solvent.

When the organic solvent isused, anorganic solvent having
relatively high solubility in water is preferred and specific
examples of the above organic solvent include acetone, methyl
ethyl ketone, acetonitrile, N-methylpyrrolidone and the like.

A method of dispersing the above polyurethane prepolymer
in water includes, for example, a method of using a homogenizer,

a mixer or the like. Temperature in dispersing the above

polyurethane prepolymer is preferably from room temperature to
about 70°C.
When the above-mentioned reactionisperformedinasolvent,

the solvent can be removed by distilling the solvent under a
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of or in the absence of an organic solvent. 25 Wen
the organic solvent is used, an organic sol vent having
relatively high solubility in water is preferred and
speci fic exanples of the above or gani ¢ sol vent

i ncl ude acetone, nethyl ethyl ket one, acetonitrile,
N-nethylpyrrolidone and the like. A nethod of

di spersing the above pol yurethane prepolymer 30 in

sch@ngdere @s eeapired.a net hod of using a

hoane@h@%bov@r@b&ﬁré%tféﬁé Akﬁ)iyﬁgﬁpékﬁiéuiﬁrlyllmlted
dlsEerS|ng t he above ™ pol yur et hane prepol yner

Gef 8RRy ¥t SRS 65nPVERpER BT eI ¢S dimhatemel dReho 100 nm
tahel f@au%ﬂm@msrae@?@t@a %érwipwadludrto@olymen zation
vent can renove 1 S
EReLEohauind har TSl Yrii afaspEeety sl R abEr @ ho, but
Fhengborderesi @ parstine lpa ntAAe mbtaahe@abw!¢Mamﬂqu a water
glghe§gloﬂs l Q%SQ%UOth%% %% ?%%%%Q%dp%ch%h%ralizing an

fer
ethylene-meshagratlds eaiisorppiod vaeird zedpony mesiinamiish

ﬁyﬁﬁ%k@.dgad/f ngﬁli'rﬁé\f@l afHHP AL 8P iR |dYL|s€er31ng
but anDn others, a resin particle obtained

[oup
2 SHSAESEV AR ralsl&@rdspsﬂdwtrléswatem%hth§lkoxys11anes

abaaamdnlgyam@iﬁd@ gzwg :.asnpretfastlr@aelﬁ&tﬂwéyfin:e:a@a&tlcle
dr oxi de of aIkaL

R BE TR 30 B aeiRg raok e ErnEott tab e Torfed.

resultBpgcm@mbrakampﬁeprQﬂLthelabamﬁﬁmenUMdﬂed alkoxysilanes
?%g?éxﬁahgngﬁ eggg&?: ﬂg ggcgggéy group is preferred

at a’finer can be fornmed and a
v&gﬁy@mméxwmnmpyltoamethmxb81I@mand Speci fic exanpl es

gip o%( h&&@g%ﬁ ?Lg@@ﬁgléhh&%ﬂéﬂ&é:[‘fénecont ai ning an
X/‘%%%%&W@FWHH%‘BW%%H%e
—cﬂiy@icﬂ’@% Iﬁ’f@;&yirﬂ@ﬁ Ryl @i &eh bRyysid e, and

SF§§:§§X§§ By PhEtR LTS EoSpraReysihans: (Tpese

4ompgmydycﬂn@hehqlgmdhyélqmermmwwsndmmat‘ﬁm@fzmwo or more
gggp@ggd§hg§¥ @e used alone or in combinati on of two

nore species thereof.
The above alkoxy51lanes containing an epoxy group are

preferably mixed in an amount 0.1 to 20% by mass with respect
to the solid matter of the above water-borne dispersion resin
toreactthealkoxysilaneswiththewater-bornedispersionresin.
The alkoxysilanes are more preferably mixed in an amount 1 to
10% by mass with respect to the solid matter of the water-borne
dispersion resin. When these amounts of the alkoxysilanes to
be mixed is less than 0.1% by mass, the alkali resistance and
the adhesion property to a curable resin such as a coating

composition, whichacoat formedonthe surfaceofasteelmaterial
has, may be deteriorated, and when these amounts are more than
20% by mass, the bath stability of a water-borne coating agent
may be deteriorated.

The reaction of the water dispersion of resin with the
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The above al koxysil anes contai ni ng an epoxy group are
preferably m xed in an anobunt 0.1 to 20% by nmass with
respect to the solid natter of the above water-borne

di spersion resin 25 to react the al koxysilanes with

the wat er-borne dispersion rek®n. The al koxysil anes

are nore preferably mxed in an anount 1 to 10% by

mass with respect to the solid matter of the

RRCFE- pbkavy sl spes St Figsing anhepoxhaswummaltiee plerformed

E.Bec&ﬁ%ﬂﬁ@iér@%@%htéjpo@?fﬂhé%@ohﬁllé‘p°t§x§ Q@ﬁpguﬁ% bYThe epoxy
mass, the alkali resjstance and dhesi on
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ARe8poKYMPPBNES Mgy Bee p@efoblaﬁc@@e PR tontdmkatnapien tdf £wo or

ﬁekgfgﬁeEheeakhegeéf conpound The epoxy conpound
i ncl udes sor bi t ol cidyl ether, pentaerythritol

pol ygl V¢ éf?lacé’(lﬁé‘ro‘c— E,]}P‘?é PYF a&éﬂw%@@ﬁs QMH&ining anepoxy
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| Ci et her. ri Ci

O R 7 By ey e Ao T RpRkHER oS L preferably

gdegkyeindyl aet Ber tandobyar egenat Bd:bi B:ph&swisA

di gI yCTﬁglabeotx}'ée%ol%\-ﬂlgﬁﬁaﬁg%%li%dﬁaggxcﬁ?g (‘E}i Q#\Sr\%be above

or in conbina nor e" speci es
erﬁbﬁ@a@ru@ﬁa§ﬂraﬁ@da@@vboa}/ka;szyécndn@@p@bmmmznglan resin

ﬁQQKYler eAP2 ?@r@%é’éd‘r&% | QM 1 rRRPA Q?ln'ﬁﬁ‘énB%o}UbUEl@ns of

ersion of the _above ethyl ene-unsatura

%Qr%%xwu 05kl PY 95321 eMhismy 2 5@&#& Rédthe tesip pppticles
fmr1p. 5st.})eA§§ N S204Ths, am\selémleyuylatrb@nabﬁ@&w of a coat
artic - et hyl.ene- unsat yr at e
BELBbSS I ih g SHsGREREe: Tar: TIPS cHet L erat ke pay be
dﬁeensedatadCdenhﬁusqﬂventtﬂasqauﬁmma|t@na bigh2By80ophobic
5 h esi

%h 1§%%gﬁfﬁ ¥% €§€3Iﬁ%§g“ﬂjﬁ% E grop ObICIt%h%? hand,
\ah%@aithe bertekre L hitdte arr@dsntrh@laefftelcéetShéArérbelse@pmgthan 90%
b ¢ HaslsdNEge MRMRPhilicity of a coat becomes high and therefore

the alkali resistance and the solvent resistance to a high
hydrophilic solvent such as ethanol may be deteriorated or the
coat may become brittle resulting in the deterioration of the
corrosion resistance of a processed portion.

The above resin particles (A-1) and (A-2) can initiate
a reaction with the silicon oxide particle (A-3) and the organic
titanium compound (A-4) to form a composite coat and can improve
the solvent resistance and the alkali resistance by having the
silanol group and/or the alkoxysilyl group.

The above resin particles (A-1l) and (A-2) have an average
particle diameter of 20 to 100 nm, respectively. Here, the

average particle diameter can be measured by a dynamic light
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20 deteriorated or the solvent resistance to a high

hydr ophobi ¢ sol vent such as white gasoline may be

low. On the other hand, when the ratio of the resin
particles (A-1) is nore than 90% by nass, the
hydrophilicity of a coat becok®s high and therefore

the al kali resistance and the solvent resistance to a

hi gh 25 hydrophilic solvent such as ethanol nay be
gepétiesiagedebhodhe Whemmthepgveseoewantiiialediaggternys less

kRahle A8 &b PsidRR AL ﬂﬂbewofﬁéi]é?ﬁi@ﬁ? oSl St §Q@%t%fr1%rated
Erocessed portion., The above resin particles (A an

RCINSLRNE T 1FERTL LY FegERESAIW $ ﬁqon@lgm ?E%rﬁb‘%s&éblllty
airi ltr,:!r@t]gnférﬁe agjachtt he Dcs@aamlcsesag thantw@wmwh harticle
A- to forma c 0] coat an an | rove the |, ,
SOrUEE: 8 BPRRCE and PRt I - P Dy aRiqgtion
bliecapt pardingrmami sirediar ahescdlvMeotysesystgnoepribes in coat

particles (A-1) and (A-2) have an average
ggg%grﬁ5§g?aneter of 20 to 100 nm respectively. Here,

the 3Bngaferage panticle dianeter Q:%ﬁhbealﬁ@*agmwrbyaaztlcle

anﬁmdédbaﬁélé%lﬁﬁ¥ﬁéﬁ%éBQvE&%ﬂ b&%@ﬁt%@flﬁﬂ& Q%tltles
particle dianeter is less than 2 probl em't

PﬁehMBFP?QBlllllle typctdapails 9gerRsi 5P§t é&taBQéQGse the

waseesuﬁgpemsﬁbauulﬁg,l Sot asxdmgle aadchbBogtyabil a¢yd gfoup or
tment agent

B SPOTare o AAErEP: e Mo ret RN T00 b [ bbramiapTicies
theectdtrerliigreats tnneot radpee vbel hiydy apesi sitaficectihdnal groups.

sol venj rasi st e%glr%r 'cﬁ%sdigm&ﬁ ff)%ﬁgoélg@@&%eﬂ}x Partlcle

aver age partl C aneter o ove resin partl C
(A-2) canbeehabd aviiihim ﬁhﬁ@%\[ﬁ)\r@nggn@b geptrolling species

§ MR dd NG ANELHEES 1049 S dh%ﬁé?@hhb'l‘h TMHBEE' Mpdcies and
s for attalnln wat er - di spersi b

ty,
%R% FEleﬁoc‘,fa%}dfﬁéﬁ/chlaJ&er 8ogPeuRddr anﬁl Sélﬂcflc?rﬁ %n%@iuéntltles
©f0p©lyf0nbelbﬁbﬁodpéﬁ? aﬁﬁpSQEGBeS aﬂdlquaptltles of
neutraliz s to neutralize t ophi.lj c_functi.an
o oupeht AR AteE e dfed ARIREY R e, gt ad th-3), o
p@stanarMav;ireg aera(w%m)gecaarbechel diaméehen d:ﬁeaka:bm/é to 20
hiANgg Qé{lEQB\iéo' Lh&gtﬁgegaﬁcoﬂf o!&‘f&érgék%%ﬁﬁ can be

conditions o persing in

AUPRAPPFietedy %¢1@ﬁ(§%¢l @@#&@aﬁéé sahucgmﬂtql efsmmdsﬂlca
eyapéi 1588, Specific examples include SNOWTEX-N, SNOWTEX-C

(produced by NISSAN CHEMICAL INDUSTRIES, LTD.), ADELITE AT-20N,
ADELITE AT-20A (produced by Asahi Denka CO., LTD.), and CATALOID
S-20L, CATALOID SA (produced by Catalysts & Chemicals Industries
Co., Ltd.). These silicon oxide particles may be used alone
or in combination of two or more species thereof.

Specific examples of compounds to be used as the
above-mentioned organic titanium compound (A-4) include
dipropoxybis (triethanolaminato)titanium,
dipropoxybis(diethanolaminato)titanium,
dibutoxybis (triethanolaminato)titanium,
dibutoxybis (diethanolaminato)titanium,

dipropoxybis (acetylacetonato)titanium,
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of pol yfunctional epoxy conpounds. As the

above-nentioned silicon oxide particle (A-3), a 20
particle having an average particle dianmeter of about

5to0 20 nmis suitable, and the silicon oxide

particle (B) can be approprid®ely selected from

colloidal silica and funed silica to be used.

Speci fic exanpl es include SNOMEX-N, SNOMEX-C

tabod oyt sy aeSSAN ceEMaCAl tiNBoSTRI, ES1ihyfDoxybis (ammonium

@QEEEIC&‘%I’C%QH m2 S dA??dl %E E/%I s% g’%‘a&&%ﬂq_@\%‘% E%X: 5’%%2'%'1 tanium,
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[ I 90X b t.ri n a tlt
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dAbaﬁd%ybmma@r@@hanmxﬂanmwmyompanndmA 4) are combined with
ghgugﬁ&fﬁé%(d'ﬂw‘@nﬂ amad 0)d i anieg 1%5whlch a functional

i propoxybi s(acetylacet onato)titani um
areupokwfse( soetpicgcef dhe é)eﬁlpaﬁaaﬁqlcle a functional group

dhhykls oxydf s¢aoRineMsil aebat Oxt dé gt cle and a functional
dlhédroxybls (di ammpni um | act at o

tit
BFSHRNSA! O3S 19 19 YT SCPGATS! JOBR thggcombinations

axdt arancompbafidedoammoni um oxal ate). These conpounds

may be %{)ecgv?alr%hﬁ]oén%&] c%%'n%@l' n; gfa tc\%?nb% a'{q_ro% formed

speC|es here ove comnp e coat
by & meagtelom mtinsrihefr esbh- @Hrgm\hmsar(ds(qu aaﬁ»d OR group

6A-De 1bEi81 1A £ON-Pxd dgn PaY talrfa e(SA A)A-3) S%'l@)Ht B@oug at the

organi c titani um_conpound (A-4) are conblne
anbERer. OfHdte isd ligqans oxd dg BeAEecin (hreh aepd a Ti-OH group

anagdronali iR gigadpp Bftt’lleescm‘jaa@ﬁc Qflttaﬁ'ﬁdnﬁ&bﬁlpound (A-4),
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In the above composite coat, an amount of the above silicon
oxide particle (A-3) is preferably 5to 100% by mass with respect
to the total amount of the above resin particles (A-1) and (A-2).
When this amount is less than 5% by mass, the hardness and the

corrosion resistance of a coat formed on the surface of a steel
material may be deteriorated. When the amount is more than 100%
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
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of the resin particles (A-1) and (A-2), a Si-OH group

at the surface of the silicon oxide particle (A-3)

and a Ti-OH group and/or a Ti-OR group of the

organi c titani um conpound (A-4), and these

conbi nations are assumed to b&3a Si-OSi bond, a 20
Si-OTi-OSi bond and the like. By these bonds, an

advant ageous effect that an organic resin particle

fresive G ioiee micogidnendts dirg 2 cwradi Matrimed vist Hreufficient, and
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ggk% h%r gkegfme\/\?:“?ga}lggmagggﬁt%l Snécg'léer te% V%lfajekgopy 0 bfl to 2% by

the™f ormmng proper
fﬂ§§§st ance of 30 a coat may be deteriorated. This

amount thg JHYR 851@]&%9@%%0%% id Qhégg‘é@éd%l éﬂeég%ontalns

oSl te coat tani um
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ifgrEPSFeggBI QOéyeéefénswebypmgscwt MBY esfde PlOdYPG@%ln wax
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nt o e i tani omis S an o b
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af ct@@tcémpcﬁmﬂte sobhduftf 1 cb@Bb,caardks & hebefe@@e itrhthe hardness
rd Qragn 0 be deter.iora n hi.s ., .
ggn g:n{g% ng J delgﬁre%% massef H_Cle T%:I nl tstafecolrc tfrlctJ.on,
mdéher@ffqﬂwtlm@aplbe&er&es waopd it el e 4Rl aﬂmreect@mreot attain
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the bath stabil wat er - bor'ne coating a
pelicen W%@a&&l&l@om SR VirKe ancaye eage gaftHele diameter
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e a osiIte Cco0oa coat e st e shee

EBRRT lel’glmdfat’héjraﬁ%ﬁé:lﬁol %&I ef }ﬁa\?va“xs'p S EIOQPPI?)lte coat
dhehpanedeaft inventipahbisdie §¢B) i decorageparftd cle (C) having
g0f££§&'}§5‘£t9{:lg' gf tgfr' %Bt %Qdflt,%o}lhg?agq%e ﬁllcon oxide

ances rncCi
B@Jﬁth@be é\f-Bt)h@ora@hp‘@Istmg eqeartpoi the abgmemmzurwed resin

gerr eagf iahdRe shakdResSsxide particle (C) has the effects of
improving abrasion resistance in order to enhance the hardness
ofacoat, whichhasbeenreducedduetothepolyolefinwaxparticle
(B), and increase a coefficient of static friction and

simultaneously improving handling that coil crushingof a coated
steel sheet and collapse of cargo of cut plate do not occur.
Inordertosatisfytheabove variousperformance, it ispreferred
that the coefficient of kinetic friction is less than 0.1 and
thecoefficientofstaticfrictionismorethan0.1l. Inaddition,
it is assumed that the above silicon oxide particle (C) forms
a Si-0-Si bond, a Si-0-Ti-0-Si bond and the like by a reaction
of a Si-OH group at the surface of the particle with components

constituting the above compounded resin (A) and is compounded
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of a coat and a decrease in the coefficient of static
friction, 15 and therefore the polyolefin wax particle

(B) al one cannot attain satisfactory perfornmance. In

the present invention, the silicon oxide particle (C

havi ng an average particle dibdfeter of 70 to 200 nm

is further used in conbination in addition to the

pol yol efin wax particle (B). That is, the conposite

esatizh d¢het tsélpmemmﬁdwmmwnlleasu\t—lﬁé .si licon oxide
partic (
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bonhdoAirtthe kealti keybyceur eadndynwheh 8hSipH Pridipliadimeter is
he surfac f the particle with conponents

LBgs EhatT Ry St wb ohBee bBr s hhucmS T oBRn P AR T Engiat
coapdentadly4 the mﬁrhlthe diiamebarogidehpapbilgbéefin wax
bhe8) c1dbembqye; X% RE5B,¥BY kﬂ?‘%t afllé&ﬁié%)iéjgﬁvgegttering

an aver age partlc e aneter of

- Bethedi ng point of 100 to 140C is not particularly

limt eﬂh@aﬁow@cﬂda%ﬂémdm&%a%lél\éfamsrlgzacafboftenlng point

asparaffin i nwax, mcrocrystalliwax and i/et hyl ene .
Maxl GhdodefPVat i Woen ﬁaﬁe%@ftqm@%méltnéﬁt ®ved than 100°C,
teei vaki ve soSteﬂédpaﬁﬁl mel*aéaylm proedsandgi théudes, and an

%%% FgﬁpﬁSkﬁﬁﬁﬁﬂpgx fugghe a gbefﬁgtgﬁgégéégatedlhuh when
Pin¢ yaul fafami neapopattt 1 £ lhegyheR) thauel 40°CL0spactiahard particle
@i?ﬂﬁé§{39fa9 ?héos&rﬂgﬁevmgnlﬁng gflbﬁlghgfﬁ éffstlc is

of n wax particles I'sS nore
@@E@rlorated and adequate lubricity may not be attalned

In the coat in the above coated steel sheet, the content
of the above polyolefin wax particles (B) is preferably 0.1%
by mass (lower limit) to 20% by mass (upper limit) in 100% by
mass of the coat. When the content of the polyolefin wax
particle(B) is less than 0.1% by mass, the effects of reducing
a friction coefficient and improving abrasion resistance are
small, and when the content is more than 20% by mass, the
coefficient of static friction of the coated steel sheet may
become too low interferingwith handling. The above lower limit
is more preferably 0.5% by mass and the above upper limit is

more preferably 10% by mass.
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di stribution of a |ubricant may beconme nonuniform or

the falling out of the coat may occur. And, when the
particle diameter is less than 0.5 gm the lubricity

may be insufficient. 15 Incidentally, the particle

di aneter of the polyolefin wak3 particles (B) is a

val ue neasured by a dynamc light scattering nethod.

The above pol yolefin wax particle (B) has a softening

poi nt Thofe abOveoméad@Convhenifheosobkide mppoiaies s(C) having

a?i"@\rrefgﬁg p]ahqg:C_‘LclezgléHStﬁ@)%f 50504 LB @L%dngglptaq:q: ldhlarly

pr.ocessl e wax and an excel | ent propert y as a

|l&ml|t@9r1@nﬁaynﬁb@d%@r@<érp@@llﬁhn kngieh pagiyd cd6f Eani b used.

Penite rics ahi1gh@fvatinam1+4 %Gar tSid1e8 a nRandiepaitizgl,e mpuitld4o
XISt at tgg yr f ace, ubri catjon characterlstlc is

dBEBFGes ﬁo?saale&@&fwa&bﬁnawrﬁ-&f 6t rpdtd- ), PL-7
dptradneed BY Flli]sdb ftﬂflémla:ta]l Td. heLaldO\)eaﬁda$E€18($]P e@roduced by

t he.c nt e of_ t he .above poly
%g%glgls‘fs E(Egh le? eI o ytrd'eﬁA)C% %@S se particles
mamh%usedaa%m%ommsgo@@ppem1bnnﬁywo@rMMEabyecnasghereof.
of the a e t t he: pol f i
N R %fia?}%ﬁ#’éé’ﬁ%%%% iy have a
BRILEFLE %@W%ﬁ 133 |7@t%210@@@f f i ERepRridgledpoviggparticle
abeasikem dﬁﬁbﬁé 2RGA A Enm SRRt t3pdewhien thie GPat@Rer-borne

is mpre tha he coefficient of stati
bR EnG Rk e hake & FAnsE s n BB T DieREEL Che fmeter
ietlerfethag M hh, bmhﬁfé@mofhﬁﬂ&hmmhdammmﬂﬁunﬂenﬂsfstatlc

: referabl %.b nd_t he ab Limt
FRIELRLE, B Ful Bl YaTBiR s tullel Be 10K cHRRTEnt
aboidentalilynethei bactacdri déapakeircbésthe) shdvicog aride

ﬁé{?ﬁi‘a@eea (il L3 A gﬂaﬁéagﬁrgg B aZQQnQImbsll t scattering

parti cul ar limte nd 1 nclude and”a publicly known
parbprete can be used. Commercially avail able

parti Ctlﬁsﬁhé&@ﬁé@elﬁTtlZé,aﬂmaelgégt%d( EE?QUCﬁ%@%, NheSaBntent
e ca Nnaus,L.r.| es ) - r oduc
Shoth b v i O B Ldeaha ki chop € b b A aRAPLY 0.1% by

@asal lsdvee R 1GhEm) CabSBO%I(HinmalseS (Goper Ltichi)t ). iAhEG®* by mass
Bﬁrﬁlgl ESat na}f/ﬂlrp%hl{shedfc%n th%ogtﬂlnéghogngie rticle
or ereo I C

nor e Specl es ove nmen IOﬂEd S
O% 1 despéeSScthén(@)lhabE aass, the effects of enhanc:Lng a

coefficient of static friction and improving a surface hardness
are small, and when the content is more than 30% by mass, the
corrosionresistancemaybe deteriorated. Theabove lower limit
is more preferably 0.3% by mass and the above upper limit is
more preferably 15% by mass.

The above coated steel sheet may be provided with a coat
formed by further compounding at least one rust preventive agent
(D) selected from the group consisting of phosphate compounds,
thiocarbonyl compounds, niobium oxide and guanidine compounds.
Thereby, the above coated steel sheet can attain the excellent
corrosion resistance.

The above-mentioned phosphate compound includes

phosphoric acids such as orthophosphoric acid, metaphosphoric
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10 particle dianmeter of 70 to 200 nm The particle
having a particle dianeter of nore than 200 nmis apt

to precipitate in a water-borne coating agent and

hard to handle. And, when the particle dianeter is

| ess than 70 nm an effect of1€nhancing a coefficient

of static friction or a surface hardness may be
insufficient. 15 Incidentally, the particle dianeter
gfcitche pyiddpdwspdxide gudrd,i dmphc@pharia \ealigk and
TAMR Dh WU iy %ﬁﬁ%gﬁ% PO 1 ilPhd 18 um

coat in the above coat eet e content o

%a&%ﬂﬁwﬁmmeahu@ﬂhﬁ§HQWWﬁ@+%a§€§,m;Hﬁqﬁwﬂ@Bhysphateand
Qi E¥dayim BQdﬂ‘B§§nbh@‘é@hai’.ém t'l)hésgé PV Sph RS SompBBRRHES may be

[imt).in 10 g When t he cont ent

&rseﬂqslgm 86n18xF8@bb3?H8Pe° Uejo | IR (IRFT IS gphereot.

hemashe tbhevef prosphateecobmpoiung bs woedf isiredd fphosphate
fi rictj | ovin sur.face hardness

IRB Behe 8\ p08sBRge L TR U R LR e AoREE Sl Dase to

rhssiyaterthsmetalesi suanmam]ttamgapeoperaymn Géémproved.

above lI‘H\é/erthll'o@aEboh?l"EBE Bﬁﬁﬁerﬁperago@i"? yog’iﬁ% and the

the above upper [1m % mass.
PHEnARavE R G ERPaghécH 1Ak y@iqﬁinWﬁipmﬁ Rpgevention

egalvhifer madtby f Wr YhekaeerpaurdeBd ahck@ask QRN Whtromium
greventlve gge gD sel ect ed fron1tg grou
8W§P§P9ﬁgw thS‘éHﬁa E°BoRpEUAGYE s lvhisesr 8Ky Providing the
conposhda, reisabitamcexi de and guanldlne conpounds

Ther eb t abo oat e eel eet can att ai
excellén? Q%%V?oée%ﬁl?%% P's eﬁ?%? Y SRS Jﬁh8§pressed

prosprateldompogndenrechidésr8Blphddphori c aci ds such

as orthophosphoric acid, netaphosphoric 16 acid,

pyX: esFhoric agciy, triphosphoric acid and

t et raphosphoric acid, and phosphates such as

tri amfoni um phosphat e, amoni um phosphat e di basi c,

tri sodi um phosphate and di sodi um hydr ogenphosphat e.

These phosphate conpounds nay be 5 used alone or in
whabenatX agmaofy twe the mame spedi éferbatepfom abhen dther, and

PROKESBHOSEThE CATBUDA, 5k L8Rt ORI 1 o
basmnlyn atoms optlonally having OH, SH or NH; as a substituent
and containing -0-, -NH-, -S-, -CO- or -CS-, and X and Y are
optionally combined with each other to form a ring.

The thiocarbonyl compound expressed by the above general
formula (1) refers to a compound having a thiocarbonyl group

expressed by the following formula (I):

N
/

C==8 (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):
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passivate the netal, a rust preventing property can be

i nproved. The thiocarbonyl conpound, the niobium oxide

and the 10 guanidi ne conmpound are particularly

effective for the prevention of white rust of a

gal vani zed steel sheet as wi th7chrom um conpounds

whi ch have been previously used for providing the

corrosion resistance. The above-nenti oned thi ocarbonyl

congound is exprgssed 15 by the follow ng genera

for ma ) of l)==§hwher§hg X and Y are the sane or

di f f grent fron1egpﬁ:o er, represent H, OH, SH or

NH2,” or a hydrocdrbon group having 1 to 20 15 carbon

atons, optionally having OH SH or NH2 as a

substituent and containing -0-, -NH, -S-, -CO. or

- CS-, gﬁﬁt egndachpgouggfigg&ppycggngpﬁ@damﬁgﬁogggponyl

girbep-tonfrarimiagr icogpotne tihi atanborpusceopatidn, or in the

g%@%%%%%d ?yaéng o%bggﬁagﬁne%g‘}l ]fsocg 'B'él ﬁs%é). rf}f(%{%élég of the
conpouna havi ng a ocar onf? gr oup expressed

byovkemeditionedy thapeairkopy)l: comgouny amgdgde thiourea and

HBr9GAREQRY! tHEPHBE o8 P S &1 TRA tRBCFS $1 8w ik 0RO (11T) -

group having a nitrogen atom or an oxygen atom

efgressed by the followng fornula (11): 17 NB o\

CGS\or f C=S (Il) Further, a conmpound, which can form

a t p£ocar bonyl IH2oup- cont ai ni ng conpound in an

agNeous solution, or in the 5 presence of acid or

al kali, can also be used. Exanples of the
' . . I L thi
R L s i

toimakhylkhipuren, j eEBylthipurmaf odieshypkbiourea,
Mesbyk bk QuERoude et BYEhDh @H i 88rea, diphenylthiourea,
1,3-bis(dimethylaminopropyl)-2-thiourea, ethylenethiourea,
and propylenethiourea.

Further, the above-mentioned thiocarbonyl compound
includes carbothioic acids and salts thereof expressed by the

following formula (IV):
HoN
N

K/

=S (Iv)

for example, thicacetic acid, thiobenzoic acid, dithiocacetic
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
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10 trimethyl thiourea, ethylthiourea, diethylthiourea,
1, 3-di butyl t hi ourea, phenylthiourea, diphenylthiourea,
1, 3- bi s(di met hyl am nopr opyl ) - 2-t hi our ea,

et hyl enet hi ourea, and propyl enethi ourea. Further, the
above- menti oned thi ocar bonyl &8npound 15 i ncl udes
carbothioic acids and salts thereof expressed by the
following formula (1V): H2ZN jC=S (1V) R for exanple,
eHiteac etliss deiidg tifi obidiy girc addiad, 1 dialvitoagetdnee .20

aC' d, sed é%@@lrﬂé(ﬂngiéﬁé@?ﬁbgﬁﬁﬁit&u&é’QB%eferably aniobium
th | di t hi ocarbanmate, triethylam ne

%ﬂ?ﬁ@%%ﬁ?ﬁéﬁﬁ%@ SHE¥@RY, a coat formed by compounding
@hll@ﬂoliyﬂndcbii‘di@eanmaﬂahepaﬂﬁﬁﬁ@s@té&be formed and the corrosion

IRNLATEY! 150, 26 DAL P! PBRSLI DB average parcicie
duhVEXanthdgem&tepow& THedd urhiccdaleb @il cdaljopadt irdyes is
gﬁa‘iﬁ%‘} %Qr&es ?.Er;gz[?Jf%ng}:é@tﬂe %f L\Qﬁ)?rﬁer sTBhS e aﬁld compact

Specl es ‘t hereo anong t ese I ocar
SORB0GRNE A 1a i odabiomy loxdsiep dendomieny anct therefore it is

Qb%%gb!%dtbnsW%Eqr %&%VQ%e”bx%@s&n%%e%e%QaEbn%r%gﬁﬁky for a
be used 18 after dissolving it with an al

§BP§FFéﬁeoﬁ€ebeTﬁée§5@9e nmenti oned ni obi um oxide is

% ef er ghky aﬁoﬂbgfﬁbﬂmloﬁéddﬁl©mlhﬁﬂ dehdleabbllgbedal partlcles
r a coat forne o) ni obi um ox

FRRRE e Bl R Rl R O kot T g igpersed

iBshstante oinabélmer@amepdeedn Whearthandvehage colloidal

EQF%EE g ?WB%erfgf EQSHE?QVGSG Hngéhgg tPat s&rlctly

I ol ticlfesis s more prefe
5@@3&53@% %@’@lgm&b*bd%lﬁcﬁ sewphermedoand qwnta ¢ham become an

Qh@@bﬁﬁh@xbggtbs1BOEHEQn%BQmEa§5%EOE%a%E b%tw@@ﬁshgbﬁlum
Eo stably provide a rust preventing property for a

MB§PF&9§ ?Bdb81PPéHWeBX1@ﬁe above- ment i oned n|ob|um

oxi de Aglhondablﬂmrbx@BeSpafeiené bkadear tbctrs whter-borne
um.i s_di sperse

th f of.
SORE AR BT PE 19,0RaRoror Sham REST S BPBPAALe “0a €, Riobiun

oxide sol produced by a publicly known method can be used. The
above-mentioned niobium oxide sol is not particularly limited
and includes, forexample, niobiumoxide sol producedbypublicly
known methods described in Japanese Kokai Publication
Hei6-321543, Japanese Kokai Publication Hei8-143314, and
Japanese Kokai Publication Hei8-325018. And, niobiumoxide sol,
which is commercially available from Taki Chemical Co., Ltd.,
can also be employed.

The above-mentioned niobium oxide colloidal particles
preferably have an average particle diameter of 100 nm or less.
The above average particle diameter is more preferably 2 to 50
nm,andfurthermorepreferabljZt020rmL 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
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particles may be, for exanple, such particles that
strictly 15 speaki ng, niobium oxide is not fornmed and
particles becone an anorphous state in an

i nternedi ate state between ni obi um hydroxi de and

ni obi um oxi de. As a ni obi um okPde particle added to

the water-borne coating agent to be used for form ng
the conposite coat, niobium 20 oxide sol produced by
digmeitieal p ik Awn aperieothendd opeuSd@bipie oxide colloidal

Pla@s\tqtrxe@t EQnest REQBLYEN Y Qedﬁ%mié 13ehtP8Es + €4 Bhd Ynethod.
imted and i ncl udes, far exanple, nidbium oxide sO

pr oducefeb§® BMSrW@P{}lORﬁGMUﬂ%Mbﬂe IR YRR § (pxpressed by

tapafedaokaka fBublileatizon Hei 6- 321543, Japanese
Kokai Publication Hei 8-143314, and 25 Japanese Koka
Publ i cati on Fb|8 325018. And, niobium oxi de so

WH’WT}% FNTATYY avail ab{® from Taki Cheni cal
d al so be enpl oyed. The above-nenti oned

n|ob|un1oxud¢ coIIoidaI particles preferably have an
average particle dianeter of 100 nmor less. 30 The

ahe\felavgv agﬁdp@r tdpd ekl amﬁeerof silrweereqftefferoablessc% other,
furthernore preferably 2 to 20 nm

nm en
F‘HS 568\’?838{}&r5ge Hayard ifhe Y z%?tua Gt asmetmrlphiem' s group

rar eopyef eroed) bemawmiﬁbnammplﬁﬁﬂbMe aﬂg,cﬂqpﬁﬁgdp@ebup or
n|ob|un1ox therefore

RO LB 0Tk bYy it aeChT ut & Foivimiving g contain

pEopBHly, f o€Oa subsCBate to be treated. The average

part | chg.dS) < dia T LLn Ohe Lignahane: duﬁgfgné‘i@@é Ybnidine,

oxi de co partlc can e nea
aphaRpBanighnes caneaylihinraad. T TRedAney EoRBATNaRsEine,

guantew@b@gﬁaﬁyae | §n8XP! esaeghemlgbsn&ahhew Nehe
wherein X

formul a g %8 H Y tZ3 ang Y' ,
aPeUFraebEhansr anFPLfiRe FrORPEAGH BEKebe Uand alome or in
tepbesant ohl, oRNH2woaophraye gpeumeertaenebhylphenyl

pnony! "BEn RS g iR EaPoinh £ KRy te fpmeoun,
eheaceubenttqénthanphoaphate raQicgl =ffriyedCOromr the above
pﬂgéphate compound is preferably 0.01 to 5% by mass in 100% by
mass of the coat. When the content of the phosphate radical
is less than 0.01% by mass, corrosion resistance becomes
insufficient, and when the content is more than 5% by mass, in
some water-borne dispersion resins to be used, the water
dispersion may gelate and it may become impossible to apply the
water dispersion. The content of the phosphate radical is more
preferably 0.05 to 3% by mass.

When the above composite coat contains a thiocarbonyl
compound, the content of the above thiocarbonyl compound is
preferably 0.1 to 10% by mass in 100% by mass of the coat. When
the content of the thiocarbonyl compound is less than 0.1% by
mass, corrosion resistance becomes insufficient, and when the
content is more than 10% by mass, not only it is economically

disadvantageous since a degree of the corrosion resistance is
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Exanpl es of the above guani di ne conmpound i ncl ude

guani di ne, am-noguani di ne, guanyl t hi ourea,

1, 3-di -o-tol yl guani dine, 1-o0-tolylbiguanide, and

1, 3-di phenyl guani di ne. The above-nenti oned guani di ne
conpounds may be used al one oROin 15 conbination of

two or nore species thereof. Wien the above conposite

coat contains a phosphate conpound, the content of

tsee yptedspphatbei tr adiscalindepimeedatepabbhpe atbbspersion resins to

?%O%?/} na:é;%e 0535 5%\@2 atxg clo%t%eﬁat/ﬁ%%/l%i%come

pipastdiel a 4@ erpl20the waker tdapax Ouonm by Thessontent of the

GOf5 RS 1 MH A5 | I PECORSre 'ﬁ%%ﬁé‘ﬂéidl%ﬁto zartq) Wby mass.
t he cont ent |s nore than 5% by mass, in

wat er - B&eRetle Shavs eAmpPesths qqetbeoageanstw%{wmde the
dﬂo‘m@rﬁj’ @F HRY QBbﬁéen:a@ldluﬁl smyddecoprcifepasdiybbelt eo 5% by

a r dIS ion. The con i1 .of the
BB Rl Ene ABh SeSPREPLTO b SPALFD! Soaas 98 bye coat-
ﬁm&n tieron tten albdveh e onpdsiureogddé icoAeaisnshan 0.1% by mass,
r 0 t o ]_Q:}b%
[ occsgr bgﬁy cglnp%n |ts prsq:?g;r%‘gzlt ycgd (Jﬁ)t 0 1@% cannot be
ﬁé@umdioe%dbyhﬁﬁsfsh%fcqn@r@oats mg\ienthame % ot ef‘:\ﬁ%flt may

HaeetBhemarhany) dQQHB@HHE‘a!;éoh§S§1r§é@r’ckferle/olgyngolncrease in
mass, corrosion resistance becones insufficient nd

fhERSERBIC¥BREANE S5ioche (IREnCRDBEBY Waddie RoPDSHTyoxide 1s

imo reS predeaEAa] loy. 2 dics v it ageeUs since a degree of
rated, but

sone veiDS- G5 et SPEPEPOR e Ra T G et goah B RE cohpound,
wakercodtsper st orhermpbaged gtiendnidniet compobedone preferably 0.1

5P PRe N Resgaihone? hf@%gé BESPRL SboRe | IO R lontent

onyl conpound IS nore prefe
©é Eheuankding ogpmeurtse igbbees ddrindi-lé bﬁafnass, corrosion

¢RRL aiAs Jal BQbHHbQHI‘i@uffD@leﬁ@nta?rm wlient BBcaB8ONEent is more
ni obi um oxi de is gre erab to 5% b mass on

1 t he
NB2eE2&qBYvaRERt DAsi TN i}1:"6)0?0 )% RS %Mw@lé&éjt"antageous
Wheget BedeQBEenbef_hé h€o it O1 tifin mspketarScé ess ddtairdted, but

S, desi an aqe uaf e. r ust preven e water
B Be T SO B s PR L O SHen TS Ecent ¥
ds spere ivhama p Wl treassd it nmybeb@neammﬁsjajﬂq/to apply the
QE%@@VM;?@PQ%.Q e J:gﬁfgnjc %f”éhé' Bﬁgﬁ§a§nierbompound ismore
preferably 0.2 to 3% by mass.

Another component other than the above substances (A) to
(D) may be contained in the coat formed on the surface of a metal
sheet in the coated steel sheet. For example, a pigment may
be mixed as another component. As the above-mentioned pigment,
various coloring pigments like inorganic pigments such as
titanium oxide (Ti0;), zinc oxide (Zn0O), calcium carbonate
(CaCO3), barium sulfate (BaSO4), alumina (Al;03), kaolin clay,
carbon black, iron oxides (Fe;03, Fe30,) and the like, and like
organic pigments can be used.

As the steel material in the present invention, there may

be mentioned, for example, zinc-based plated steel sheets such
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a rust-preventive effect. The content of the ni obi um

oxide is nore preferably 0.2 to 3% by mass. Wen the
above conposite coat contains a guanidi ne conpound,

15 the content of the above guani dine conpound is
preferably 0.1 to 5% by mass2in 100% by mass of the

coat. When the content of the guanidi ne conpound is

| ess than 0.1% by mass, corrosion resistance becones
larssalfg‘aloraarntzecausdewﬂeﬂheene, cortieptniskadrplathdnstt96 bysheet,

HB33¥nc0ho Eia't d Sceeengmical ly AiRaduaniagapls ALy steel

Sl NnCce a e COorrosi on resi stance 1s
skegtat ed Zl@@ral%@umpé@#@d\mt@ﬁlb@m@tm Sper si on

&Q&'cnﬁ't ﬁt@nti@mu%ﬁ@,tehh g t\eRlelshe@itsPar sgllm-ﬂ@)gn@%h@heplated

It ossi bl e to_appl
S Epar SPBE . T Ro Tami BARdEResRs Py aRRrliTh B Cdo RBEGd P
lmhe aﬂﬁ;ﬁuﬁ.&ﬁm\blm)ag&e%:Lhm—@%ablyedm&%elZ&hAEm had a

conponent .ot her _than.the anc A (D
Ry oA oo R Gdt PO Ba an ERecQuPTaed of ™
éumhalr p&atced 3tre€ﬂh§h©@atseﬁosm%élb§s hem@tludli@g axa@mgpl ke amount

8rPicoERt, ”ﬁ&‘)lgg@eﬁhﬁedtﬁﬁ @Q%Bhe'hl%ﬂgﬁon%rl‘ttanﬂ‘ﬁmt h@&hromium
above- menti one variols col or|n3h£|gnents

P RBLPHEY g@mq,argﬁmvemr@nsu@gra%sW¢ Lean jin Y4 ey antimony,
¢ Th0Doppeat NEa @i Gie aharh@serplai &5 HA O b ud hetdBelement

bari um sul fate (BaS al umi na (Al12 Lin cla
bar Lum sulfate (ba LitiDo Lanas. OEosl ShdHars pipg-based
phdtedke:eal garkt skt g@erdingidedrgAsitheulsdtembces such

Q§t§¥if%a,'%jd%in%feéfgénig %ﬂ%kggdl{¥ale H P ﬂ P%ating

ase
sayhrzif eashavfg‘aheaﬂlzz@@—bta@eld le:mleed sgeel sheets Further,

%h@cc&hﬁé‘@it@lc%ta%doy% p§E§§Bt 1@véﬂ1‘@for'1 rc%?l Qié‘&@ﬂe applied

st eel seet azmccromump at ed st eel sheet
50 b Lt Hgropl eyt sp bl aykaeformed by combining the plating

dkbert bbaribdvept iednst BEL kSheRlof Blating suchasironplating,
SIS FRANSBLUN. Ll 5 Soel SNEFLYig and conalt plating.
Epnthakunianannaym$sbenapbaned 56 el unsihreet candlaminum alloy
ZAGELALLT DUBITACES. KLU B0 PLEL B S AP S cea e
anwl hebhodnet bhecpbaliclnnkybuenahﬁctungéaémngnm@kbpd
hbtani UPi n§hePFhYAY evaporation coating method, dispersion
plating method and vacuum deposition method may be employed.
As the steel material in the present invention, there may
be mentioned, for example, zinc-based plated steel sheets such
as a galvanized steel sheet, a zinc-nickel-plated steel sheet,
a zinc-iron-plated steel sheet, a zinc-chromium-plated steel
sheet, a zinc-aluminum-plated steel sheet, a
zinc-titanium-plated steel sheet, a zinc-magnesium-plated
steel sheet, a zinc-manganese-plated steel sheet, a
zinc-aluminum-magnesium-plated steel sheet and a
zinc-aluminum-magnesium-silicon-plated steel sheet, and
further plated steel sheets formed by including a small amount

of cobalt, molybdenum, tungsten, nickel, titanium, chromium
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10 al um num nmanganese, iron, nmagnesium | ead,

bi smut h, antinony, tin, copper, cadm um and arsenic

as a heterogeneous netal element or an inpurity in a
plating | ayer of each of these zinc-based plated

steel sheets and by dispersi ndinorgani c substances

such as silica, alumna, titania and the |ike

simlarly in a plating 15 |l ayer of each of these

2il HEibage dnpharres si dglons eegrsesFum: Read, bhemuth, antimony,

%QHPQ:% ;?elcoéﬁdﬁiuﬁlﬁ?ldpifssé%ﬂ@c L oueUd O AL Al SRePE1 element

a he Iatlng of multiple [ayer forned by
eénﬁPn’rIﬁ@u%hEyp}%ta} Yo 4@5@6‘ 850%%‘3}% h Hifstheinc-based

bﬂﬁ@édﬁté&ﬁ%b@@t%%ﬁhﬂ@%di§%%f%fﬁ R@organic substances such

P ot Tes bOrT e ELFERLAmT $hBnE KpHiftd Ay h a plating
alaymrmﬁreabha:lﬂmheﬂmzalrﬂoejoasmdqblmtgedAt&eﬂmmbeﬂs. Further,
t I i i : t .
PhEL A48 % BT BB L 4 800 AT B s
ﬁetﬂi“@jpl@t/alp@pafta mnltoaled@ymt fodredbymomdiigring the plating

BE@E&QEe@%ﬂU%é&HﬁggﬂgﬁHng§W@§$ mag?ﬁgggdwaépﬁonplatlng,

enpl oye steel nmateri int rese
iAOBRPNBAPhPREFePhAT1NEe REFKPANBARTLDS é%ﬁnﬁpéalt plating.

rhpehbasedt ptat ed s el a§ eeksy §@C£1lurﬁ1§mﬁn M waRinE@&m alloy

BLRELpRon bind i eaplersab 28 ottt bl diayted and

sngeinethbdebf ahei pobaloiynknmephatédcstreplashagt meahada,
ﬁb@cdi E%@éuﬂéghﬁaed8§5§§ Fﬁgﬁte?gting method, composite

Zl NC- ump af
platinanpahked- wu@t\@ﬁ@r@aemmm method may be employed.

Zi nc- ah{m AUDT SRANSS | AP atad o%_I%ea‘ﬂtlcs%qtve%&d 0% a leveling

zi nc-al um num magnesi um silicon ed steel sheet
aBent AY Rer uﬁﬁﬁtlébl asyabkershesns CfQﬂWe"bg Wei“ﬁcFad‘P%ng&d for

56ﬁti?@w5b35eﬁonﬁpﬂﬁﬂe c%@'tymeﬁld@r {6 F@TIeA more uniform
ni cke u chrom um u nese

b RRoR s TPERT S H e iy S LY PaL At ticularly
toppeed a:sacﬂmngnmdtanseancomam@eiodhmjﬂn@@m@mﬁﬂqd used in
8 EOERG 8h 891%98H%a%xg'8? ﬁ&g%ee Skgggé%gie?aﬁgdggphlllc

ese zinc- ase
%i@%mm@ rﬁglqhwésgfamuaé@@@ét apteentuchkstasessoleent, an ester

SbUpiRe, o ééﬂéﬁ NG dheahd kc%eslﬂkéaralrbﬁ 18va81 phtddifht s such
| ayer .of each of these zinc-based plated steel Sheets.

Firt Ak 1CopRel oo P@eéléat?rfglué?mt%lﬁf’éééﬁﬁ agent and the
1hwention can al so be applied

A method of coating a water-borne coating agent to be used
for forming the above composite coat is a method of forming a
coat by applying the above water-borne coating agent onto the
metal surface. A method of applying the water-borne coating
agent for steelmaterialsisnotparticularlylimitedandaroller
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 the substance
to be coated in advance or to dry the substance to be coated

by heating after applying in order to enhance the curability
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to the plating of a multiple [ayer fornmed by conbining

the plating described above with another kinds of

plati ng such as iron plating, 10 iron-phosphorus

plating, nickel plating and cobalt plating. Further,

it can al so be applied to al u8num or al umi num al | oy
plating. A nethod of plating is not particularly

limted and any nmethod of the publicly known

dslfeateept at |A1§eﬁ§uhgdterhmr@lttplp¢ o thehothsterapotat bercoated

geatgng &SB% ned, & gggﬁ%%é R a&bpgcm%%%e heating

vacuum

&eregatuRs a@erltoweah tm@aﬁuoecs@wmamrati@vewat@ of water

ageDbw M B adrefhdde glmtwnﬁwgwgrtgpaktygzaaﬁﬁﬂ kaé%t{%%lned

use apove conposite er

A B RBr R anT o Vot EROCEREReand FAE of faht Gesistance

od] serdmpositdicoadts amet dpaetricvhbedy 2th lthes beﬂeashand when
as .t an organic .sol vent

ner al |
e300 i, S R eSR e 20 et e ety Enb " therna
RegospRisiitd onsof vestis aerbr e ndrt hed meoffote §obpent;ea of a coat

ketane: 0] yehted ?@ s@ﬂ: ?5 1304 %@Bﬁctﬁgﬁe}rp95r§8{1¥‘lfzrétrformance

andthellke, and | evel gaenssuc as a Si
pafcthpgregerencs ¢f GofPak iedesragedgtin taetirwing. When

|th|éewaﬂel?febbﬁﬂech:oe§31§3ﬁxﬁ¢]rlﬂi1 ﬁ/\/g!fo&f sE@émeInét@éfiQD?aﬂ@rHrled by
e abqQve CO osite oa

h@?ﬁ&ﬁ“%ﬁ;&%’? rﬁRPgly&ngcgﬁt HPTAFROYEHES tifePAs 9gabis f second

t\atérmbothescoatlng agent onto the rretal surface. A

met hodQf, e e rn t ent
for st eeI erl g‘h:%scﬁ%% (%)fa&% c% % c? Pno?egg C%at s 0.5
Esl 3@/@@:oat Whgnﬁ@iﬁ@@ovawampuntméwmaem@d ianless than 0.5

81/ Eles st 15T &y 1 1 réglﬁhﬂém%xs't@fé %qtk%qq. r\é@'l%t%an%e may

usuaIIy used can be _appropriately adopted

BPefeFrEHOFRtARat Ahehaupsharchandy %}ée%oté%%(ﬁk?we amount of
advanea D$ tbo nd.fc)h ther sHD§tARCLIROs Pén 99@béét§&oby substrate

heat ft d t hance t he

SEr PP EoESheRbrott CBued S hER g Fuitbirshur ANt apgunt of
st:bst:aatelsombeecpaéédrab$y50 BotéISQCg/pméf erably 70

to 220&’1de§{€ E%St@%aété‘gl éheé%q?%§t Hﬂglﬁfc'esen r:l.ﬁltV%% ion can

50C, an eblaporation ra oW an
alisquae cused Mt o i YR prisperttichc anvor tiegatidinéd, formed by

apg1y e ef #1eilhe ngobYeAt &ifS ThRNEEo LI M @ldoat. The
%fr?:l.gﬁfggepalnt 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
pum. The coating film of the finishing paint can be formed by
applying a finishing paint onto a coat formed by applying the
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of a conposite coat are deteriorated. On the other
hand, when the heating tenperature is higher than
250C, the thermal deconposition of resin occurs and
therefore properties of a coat are deteriorated
resulting in a reduction in v&4d ous performance 10 and
t he appearance of a coat is degraded due to yell ow ng.
Wien the water-borne coating agent for stee
TS alates-kivinel dnatiratagentaf tand appynqend ,cering the
[ [ I a0 1,AU
TR O T He o Por g hETC SO AP ThELt Eige fRtgure ana
BArY189g7 HR® 2 PAnRAP FPRT hBBO &Y @fbint est 1nmcaandanae with the

|gfescitdiB £ $inds8ARg HAEN €I 98 IaPp IR S¢ AHL FON mt 18 ckness

alkali r |st ma be det rlorted (On the ot her
Rid S TS gt Sy IRS (RIRARAEuTe is

ate Maﬁb]hhgo adEs0 Wafd Qh@rdﬂyirﬁg aipglst ﬁﬂ@l_ﬁeréﬁly Stmlnutes
fari e u S _un n un

4§>%_6ﬁﬁﬁ; Thg Egg%%%SEEPéfS?a%ﬁ% gwég hl?g %al can be

qum@%bmmblsﬂtce@ k@lweltm@thcpcﬂm 1m@se<nrdam@mntdnthe form

AN @ Sﬁrﬁesﬂﬁgdﬁaqrpcstate in which a coating film
is formed by applying a finjshi ngeﬁgal nt onto the

above cOnPFES EOYFamentiOned mosHiasy sH&iedt shegtugws which a

fooia taxyTpl 8m 1D EAbIrAE dGOPERTthe@NSp d@%ﬁ@%&'r@ fﬂlﬁlgﬂlng paint,
yd res

A Epifhé' 4EPEL: S RS R bty adnesion
ot thlel coartdsion,fidm afi o friedishing peliyester resin or
a‘V'ny&h%qﬁgﬂég%ﬁégfsﬂeé%éf%ﬂ%th%%% S%%&énéﬂ%115prov1ded

coati ng i"ni"shing
HpSRopréeee vl tetaaat sadthe mﬁa@%lmfetwet htehé shywst, which

@Bmp%'its'e%o i %‘m\ﬁ%u%te%ﬂ r@sq%u GBS Forkd& %]qung
finish In% alnt be used and IS not pa ICU
PPiviEg thRies rielsllﬁh | PRECRAASS  (Psasear ytayé@pesuwaturated

aﬁQbﬁkyﬁﬂbea@ﬁ@f%b@bﬂym@EQthl@ntQe%QQ pﬁktI&Qe%OQEFQQ,
shing paint ca

b
EBEPSEG VA pi BRSO B R 628 e FOPRERSE,of 20 to 100
apEind ag itllen 249 r abpwe diatrern bdkorysdayi rgoagsnsil hoen oxide

§5¥kgglggd %ugsrﬂ% qﬁbaﬂp?béggggdyéf%%ﬁﬁh‘gyéﬂéég& of 5 to 20

era
aﬁpﬁaér Rat @Frgaaadpuﬁéénllnma@@mp@ancle w—ﬂh,th@lyolefln wax

particles (B) having an average particle diameter of 0.5 to 4
pm and a softening point of 100 to 140°C, and silicon oxide
particles (C) having an average particle diameter of 70 to 200
nm, and has an amount of a coat of 0.5 to 3 g/cm?. Thereby,
the coated steel sheet of the present invention has excellent
performance in corrosion resistance of a processedportion, tape
peeling resistance, solvent resistance, alkali resistance and

abrasion resistance.

BEST MODE FOR CARRYING OUT THE INVENTION
Next, the present invention will be described more
specifically by way of Production Examples of a water-borne

dispersion resin, Examples and Comparative Examples.
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species of a finishing paint to be applied or the film
thickness 5 of a coating film and generally the
drying tenperature is preferably 50 to 250C and the
drying tine is preferably 5 mnutes to 1 hour. The
application of the finishing @& nt can be perforned
by publicly known nethods in accordance with the form
of the finishing paint. 10 In the above-nenti oned
dwchnbtsitcarelofsheeteroms\pénman ababilygrethemesrésingshrticle
fgrther applying the finishing paint, the coat
forned on the steel sheet has an excell ent adhesion
tRr adwectdiorat iBrprielenlof a finishing paint. The coated

steel ghgef aofretafaeclmrﬁ%gsé1nvennw-%erfylrérn%\ﬂsge&yéi%hexyl

with a conposite coat on the surface of
IRQYARALOr RMsaehat & gipduhasdngedi ol aFutdF negight of

moocoorrﬂ@upéhegl rgqywlet B@ﬂ@th?ibmpl@@pibﬁh@%c{ﬁi Janand-methyl
th ne- unsat ur at carbox CORO ¥ zatlon
B RE & S0l en e Ma o, Snadtie YERLLE St xture
p@"st st ier rtichret @0 °af 20 to hlﬁ&sZ(hmintﬁmh aesitmildlzed with
| .
fﬁ@% (yﬁﬁgéglﬁﬂfﬁgq%% 3gté¥(n§)po'%I(ﬁyﬁ%yg:giﬁﬁo%ﬁmer

partlc ng an average "pa
solatien.nnNant, ad wgam@lw@am@m@fbmpquwbmate -based

@@l%'x@t‘h%n‘@%es@ﬁrééfjcfélé @orh_aé’lrﬂgugaﬁ 'SIY?éﬁQ? grouptand/or

parficle dj ameter m and a softening po

6P AP H 6> AHoEITaRE S PEBRABR B dSRRRting BRe@glyurethane

m\eb@gyaféxa\s@aa@e_o@ardat@lleledi ettt ebol@ r@a2@QomMn water
has .an %é(dgrm .of a gat of 0.5 to 3 g/cnk.

an
fﬁg Fegying; 5Z8§ S0l sheet of the present
yAVERaMONoBARyYEXEREhePkoppet kO BROLPsi Dak@rwDSh A homodisper

sl %*e%”ceTH_fLs%é’{ e&l&%&%lpgi{cgﬂ e1pY ‘aa98118e8{;h99nt of 30% by

resi st ance, solven I esli ance resi st ance
Besgbhpadi an p¥srasgane@rtBEST mm? TARRY M@s@urrpmlcles

h@XEU}E@beeétdyh@%lQrﬁﬁ%ﬂE b@%%@%kg Wikl hB8 was 39 nm.

descri bed nore speC|f|ca y by way of Production
E%QﬁﬁP@%OSfEéaWQéér borne 35 dispersion resin,
Exanpl BSMM Gﬁﬁpafrahbﬁeoﬁémiﬁéarﬁ&ﬁaﬂ%@é(ﬂ @d19urethane
\J’:Vgts%rq pdaitrS S ggtocforﬁ: J.ynl'llrnegt Qasq ano a;g tnlo(}:I aen a& ko:)y31lyl
group was prepared by dispersing a polyurethane prepolymer
obtained in the same manner as in Production Example 1 in an
aqueous solution of hydrazine with a homodisper stirrer. This
water dispersion had a solid content of 30% by mass and an average
particle diameter of the resin particles was 36 nm.
Production Example 3

Into a reaction vessel, 4,4-methylenebis(cyclohexyl
isocyanate), dimethylolpropionic acid, and acetone were put,
and the mixture was heated to 50°C while stirring and reacted,
and then to this, polyester polyol having a molecular weight
of 2000, which has been obtained by reacting adipic acid,
neopentyl glycol andethylene glycol, was added and the resulting
mixturewas reactedtoobtainapolyurethane prepolymer solution.

Next, awater dispersion of a polyester-basedpolyurethane resin



10

15

20

25

30

35

Production Exanple 1 Into a reaction vessel,

4, 4- met hyl enebi s(cycl ohexyl 5 isocyanate),

pol ycar bonat e di ol having a nol ecul ar wei ght of 2000,
neopentyl gl ycol, dinethyl ol propionic acid, and

N- et hyl pyrrolldone as a soPfent were charged and

the resulting mxture was stirred at 80C for 6 hours

and then neutralized with dinethylethanolamne to

dRrdiicle ponyaiaiharesplapolyymaunenddbytdrorthNeysilal group

\M3§$rg%§968§h9@1Qéeﬁspﬂéiﬁ@ﬁBﬁﬁﬁfé@@ﬁﬁg prepolymer solution
ure hane resin particle contiaining a silanol group

L%t HEBPRTIYR TR ks hredde FPraining
mxmyﬂhyﬂaxﬂéﬁbuuﬂﬁugethane prepol ymer sol ution
obt |ned g i abgve reaction in water containing
a?F‘ﬁ8°§ﬁ Y13 apinopropydbEi RERPXAFi A8pLo AP L
ﬂﬂﬁﬂﬂ@@ﬁnqeﬂhyﬂammndiatHanuﬂnwmnh'a:ndmudﬂspéﬂustlrrer and

&1 1915 ff?ﬂe@} ﬁf& RQEEEEQOf f&%gggteg%ﬁsper31on

an av rage par
@aﬂa gPésd arsdaunterlt 896épmymﬁndlangawesm vrerthgle diameter

et hod %1319 Mtl%l@gj%dso@mml e 2 20 A water

di spersi,on of "a pol ycar bonat e- based polyurethane
FESFn Afe widec shsaatisigra ofi edhulegesum sqdrrated
aak oyl adlOWRPATTRITARATAGOY FHisPPaTiti¢la (A-2)

ol yur et.han ol ymer obtained in the same nanner
2 6ﬁ %%ﬁg&uiwfgwﬁ dmple 1 in an aqueous sol ution of
hydrazEneawmehcalbnnwébspén ahi etaylehki-se2hawatydic acid

' g e%zlgﬁqo% J_Sé)éirq Ct?l%t <$1I1 rtxt %(%(yﬁlg%/h Jéfg%cq}?i was 20%

e particle di ane er resin par
aa' mﬁﬁs)Pwaau@utonamaml@:esA rﬂQﬁJalm dacdignideesigelan amount

4 £4-smekhy, H@Qbs@ﬁlﬁlQ%%bEEt k3o¢y@anat@lint of the above
dlneﬁﬁé propi oni c acid, and acetone were put

SO LR EORETESS b AT APOOBB £ E ST Agda and the

&eaoﬂedngamdxthea ﬁl@st@tﬁrr&ﬂﬂa/te%@lc gokyel hbavs N dbtain a
ar we

mol ecu of 00 whi ch h een, obt a
PR B e HEr Rt Pt 84 T ST ARTANE T b PO by Pody nass.
gGbytblis waseaddédpamgibheorfesalstinng m xture was
ol yur et hane nprepol r so n.
&{gg%déxy§6§§¥ftrlﬁ égo%%s ?a%ad61ge§¥gpng:ogub 8 ‘by mass
E@ﬁygigpﬁaﬁé pggyglggldyl ether in an amount of 0.8% by mass
were further added, and the resulting mixture was reacted at

85°C for 2 hours to obtain a water dispersion of an
ethylene-methacrylic acid copolymerization resin particle
having a silanol group and/or a methoxysilyl group. This water
dispersion had a solid content of 21% by mass and an average
particle diameter of the resin particles was 76 nm.
Production Example 5

In a reaction vessel, an ethylene-methacrylic acid
copolymerization resin (the content of methacrylic acid was 20%
by mass) was put, and to this, sodium hydroxide in an amount
of 3.7% by mass with respect to the amount of the above
copolymerization resin, an ammonia water (concentration 25% by

mass) in an amount of 6.3% by mass, and deionized water were
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particle containing a silanol group and/or an

et hoxysilyl group was prepared by dispersing the

pol yur et hane prepol yner solution obtained by the

above reaction in water containing

di net hyl et hanol anmi ne, 5 7

y- (2-am noet hyl ) am nopropyl tri et hoxysi | ane and

2- (2- am noet hyl ami no) et hanol with a honodi sper stirrer
asdleddi snfltiiengeshifl tithg mibetwre walsi $el heed iatg95T@ifor 6 hours
W @b tiSPer #h@Rr B&gPerﬁgbhdofoPE§$ﬁ ﬁgvﬁgglgys@?fé content

and an aver age par I anet er ere
408 &y Wmes32 Am thd spradedt désprefr swanreptdiresarsi on

og%?@ib@Q?p%Bﬁ?ﬁ%&@%%ﬂo 1@9%%'&3 éﬁ”é%ount of 1.2% by mass

%g@%&%g}%b?ﬂgr& g tqlgquiyl fﬁ:h p i QJUEtTOn £ 0. 6% by
eialssysl eeeenﬁhhﬂwyladﬂam dndc'ouo@lryemﬂtaaig adxtesienvéd s heeacted
nt.enR ryli dmasZO%
%ﬁ %%akd%{op%ri‘l%fﬁrys tacf‘r OXI avéater;f H‘ HT()n V\%S an
§t@%ﬂ@¢anm§§hﬂqnyhuﬁq&ﬂxdtqpnd#ymanymmtuﬂhtﬂﬁsxnxpﬁ;tlcle

g%%lnwrélzl%tdoqngfgﬁgvrhr?@ﬁofjg'Mﬁ&@é&‘@fﬁ 8‘9%{1? ad'gﬁgs water

resultin xture was stirr
RSP§ Iisd OB ain aaSOJvatﬂeFoaitgﬁér sf oAl bfPY axd g5 mnd Ry average

§>Q|rh:(i ctentieRime@fe r2Q% BhaMaesin 2Arta dikisS widt &4 nm.
@ ilon %f re |n y- gl yci doxypropyl t ri met hoxysi | ane
HOUnEX6fPge €% by mass and gl ycero
polyglynidykeabhebnlne&eeanoante@hy@e&%fhﬁtﬁ&&&ylWerecid

ggkkggﬁ}e&ggggu %”P'eé{‘xg t Sé“ééﬁ{‘gng‘o’%‘rkﬂé&g‘@?_\é{ £843Y was 208

a wat di Sper
by meRy) ewesnpuhacandli t-:o ammp@mymrthme dgi @n amount

B2 Ul 9bCHy %30, A L9l 2Rl A QUP L ARIGALUALTRINORES Lblve
grou Thl S water I spersion had a soli content o
EQWEymﬁﬁé§a§ﬁ@naﬁe%%”éraa‘g%deﬁﬁﬁﬂ?@ﬁé’%‘?%ﬁ@é@ 8fldefe and the

Eésumt@ﬁbtm@kﬁﬁrﬁﬂﬁagﬁs?ﬂire&mﬁﬁ@EPCOEOFXQHW$@r§ 29 ddtain a
eac n vessel , an e ene met ha ic aci
BabEr S O O R (Y 0T Gift i LRBERAES] 20% by mass.
30|dhmﬂswaﬁ&& by spegs)onasfputsiand to this, sodi um

oxide in an unt % by, mass with r
P P o e Sy RS Sk L R bR A B Piapng s diy mass
anfohy arogerat¢d dricsphenel dndisdyleydyl ether in an amount of

1.2% by mass were further added, and the resulting mixture was
reacted at 85°C for 2 hours to obtain a water dispersion of an
ethylene-methacrylic acid copolymerization resin particle

having a silanol group and/or a methoxysilyl group. This water
dispersion had a solid content of 21% by mass and an average

particle diameter of the resin particles was 145 nm.

Examples 1 to 12, Comparative Examples 1 to 18 Preparation of
coated steel sheet
Preparation of test sheet

An electrogalvanized steel sheet (quantity of zinc
deposited:20g/m?)andahot—dipgalvanizedsteelsheet(quantity

of zinc deposited: 60 g/m?) of 0.8 mm in thickness, respectively,
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35 mass) in an anount of 6.3% by mass, and dei oni zed

wat er were 27 added, and the resulting m xture was

stirred at 95C for 6 hours to obtain a water

di spersion of resin having a solid content of 20% by

mass. To this water dispersio@8of resin,

y-gl yci doxypropyl tri ethoxysilane in an anount of 1.2%

by mass 5 and pentaerythritol polyglycidyl ether in an
ammtde@fre(é_s&:%alnyGO?taS‘EbrV\Boesédbhbgrb pagedyianf at e by mass

a‘%f&é&dé‘%o‘i‘u’&% Co¥at 5?&85 %x?%%b% r?ge@ﬁ“géuf& CLEANER

i Spersion o
REssbiGaRfE R A daen e%ﬁlmtpaﬁrq |,cIIé:d-h)a-V| N@X&,swla&ﬁ@rl—borne

Q:rdél:tﬁ.rﬁj"gé@ﬁtg vf@fé"'?ﬁéﬁh!rbéh jetld eHﬂpoEHH‘in%I‘f‘é régln articles
cont ent of % by "mass and g)

d
' Séa%alg’@er S' obaﬁak?%‘faeesngﬁ%r@d BFO@IH@W@&E{%%%%P@@ Sigstances

&howmn inPradaetsi CDntcEwIﬁtlcQ)rﬁiJJrfg &of Qﬁét EOPMYBEEE€bnsashown in
ation resin

|
contentggn%%gf H§§%ac%%F%raggr% %%W%F?ﬁﬁﬁﬁ ﬁégapplled
et tharctéqmamcs steedi sine diysl wdxinde barr apaapwouintt safch a manner
th% By Qﬁéﬁnw 5? 4 ephed Eg tQSSaFDOQU 2 ggdt Pﬁeag? l sheets
cop olyneri zation resin ang el wat er were a
a'ﬁéfet éékeﬁeénl 2 ihef A i evennhg vénor BRI 1 95T tfenpezrature of
IB@W’@ ﬁr@tpptaa't%n@ber\ﬁh?e gESPﬁé Sé@éibpfshhre%se Qeg@}ﬁlelaglgo% and

olid content of Yo b
§e§§eﬁ 6w S 'W%ﬁﬁ;ﬂ?egfr§@§0|doxypropyltr|nethoxy5|lane
Eradnaztiouninettholl 2% by mass and hydrogenat ed

bi h | di_qgl d t

sy iR IPEHGl RATBAT Hntot Re SPBRUERTRy HAREUPESIAES
readstdnge, 835G dlnes Pompuppetby divtaapani mt waberosion resistance
glfSQe[BJ?beQSdi o201 64 NV 8Nes J%sﬁé’éa\r? & thlreﬁ species of

ymerization resin partic avi n
géboémdméﬁhalnﬁﬁﬁa%y§ﬁﬁypegr@Ué Whh¢§ @Gﬁ@ﬁlne , alkali

Qé&ﬂ@t&h@@ htédcléeﬁgitﬂefi@%EP&krﬁgt%%ﬂ)@ﬁmﬁt l%”@o@'ff:.c:.ent
era e artl ¢l e di r o e resin particles was

Eif Jﬁ%ﬁ?ﬂleén%%aﬁo%%%ﬁ%‘%?ﬁ%wﬂﬁﬁdaé&aﬁ% The

&é8aPnepavasiwereofar cioead edt ateelrdihgaio Hliepal dbwOAgRriteria.

A§§g5§gge£ropeglec rogal vanized steel sheet (quantity

LZT1TC

After each test sheet prepared was extruded by 8 mm by
an Erichsen tester, cellotape (produced by NICHIBAN CO., LTD.)
was stuck to an extruded portion and then peeled forcibly. The

test sheet was immersed in a methyl violet stain and a state
of a coat after peeling the cellotape was rated according to
the following criteria.

O: There is no peeling

A: Peeled area is less than 10%

X: Peeled area is 10% or more
Tape peeling resistance

A filament tape (produced by Sliontec Corporation) was
stuck to the test sheet and the test sheet was left standing

under the conditions of 40°C and 80% relative humidity for one
week and the filament tape was peeled forcibly. A state of a
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deposited: 20g/nR) and a hot-di p gal vani zed st eel

sheet (quantity 35 of zinc deposited: 60 g/nR) of O.

8 mMmmin thickness, respectively, 28 were degreased at

60C for 30 seconds by spraying a 2% by mass aqueous
solution of an al kaline degre&$i ng agent (SURF CLEANER

155 produced by N ppon Paint Co., Ltd.). Next,

wat er - borne coating agents were prepared by

corgrouiti ey el iresittheaf 1 1arhest Sapgy atawedbbderved and rated

aitqlgy = 6 mi r gﬂég E&ég S_and subst ances
S OV\CII%I n atg(F:ésjnA; fo V%algrg%r |E%éfloa't he formul ati ons
dhowAhiere iablfes ®eaddng and t hese wat er-borne

982! pad120C04 3, 19Le 130 gy Lt he degreased stee
shee | a bar

ts wt ~coater in such a manner that an
afmuReedrda ageiped sc 8% wasmprg/ n2 and the steel sheets

iheyierhakethd it a Jotcgd oven having an anbi ent

tenperature of, b0 until a tenperatyre of the steel

sheet g@@tﬂ“%é‘(ﬁw Goadi ngh QRerte B dpapsglac 100
Bualduatd by neitdpech Baiadiees. ,obtfl pperd §ppdiadsaiisi theesurface
t ' resi.sta : dhesi o ropert Q.a .

S B St AL S e IR BRI 3 e ariea
fdllvenhickpestanes {0 pmeendpens eseefl shébanads baddyht 120°C
g5 kehores @6‘9&:%'&&% aggégizéa%)l'at% .kahﬁ:iegiecz{nfz:agggd plate

a coefficient of kinetic friction, a coe

¥t L& I FERPIANENdOBbPadR BN +EsT3E ol NRG@ 1n boiled water

@oal Batrethudde a2 a¥akualt s YEkEnCAIt,) 84 QHE left standing
cor di n%] togbhe f ol
0

W n riteria. . Adhesion
e5oar 3% ThEs:  abb B ELLh FReckrneat PapLrERs was
weas foxmedlded 1ym 8pamihy orabh&rcioaheentdeistheetcald atewdd otape
- . ck n. .
UPORNERS By RN R0, LAY haro8Rn gk o thE §fiq sections
sh€ethansreehed fardibly .mefhytave st fee spatnafiber peeling the

ekaliBtaBk @a&0BbsalilRld REE HAgehng eelliehaPe Mefe’ 389 owing
according to the followng criteria. 0: There Is no

FEREPAGaL : Peeled area is | ess than 10% 30 X: Peel ed
@ eavh@pdP% PrpaBI&d JaPesPegl hNg resistance

A: Number of peeled grids is 49 or less

X: Number of peeled grids is 50 or more
Corrosion resistance of processed portion

The test sheet was extruded by 7 mm by an Erichsen tester
and edges and a backside of the test sheet were sealed with tapes
and a salt spray test SST (JIS Z 2371) was carried out. A state
in which white rust was produced after a lapse of 120 hours was
observed and rated according to the following criteria.

O: There is few white rust
A: Area where white rust was produced is less than 30%

X: Area where white rust was produced is 30% or more
Solvent resistance

The test sheet was set on a rubbing tester and traced to
and fro five times with a load of 0.5 Kgf/cm? being applied with
absorbent cotton impregnated with ethanol, methyl ethyl ketone
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A filanment tape (produced by Sliontec Corporation) was
stuck to the test sheet and the test sheet was |eft

standi ng under the conditions of 40C and 80%rel ative

hum dity for one 35 week and the filanent tape was

peeled forcibly. A state of a329 coat after peeling

the filanment tape was observed and rated according to

the following criteria. 0. There is few peeling O:

PeEd car edniite lgeso ltiman an@YthbnXedBeel eddaacoatcksbd86of the

r hesi o I VAN t | am pe
ey e A MR8 TS, BELO ALY ot (o3
Ha? 311 Cyas ¢auriedmstapphisédtentowhhehsipifteceusbivasteroduced

e sReehpWet Bra7haioePRLAls Idb st P aRBNR§EeiN@Ecdrding to
drie filmthickness was 20 m and t he steel sheet

WY A 96225 minutes to prepare a coated

Dat enehtt gk trhe Goatedrpkate was left standing for a

day, ,it was imrersed in boiled water for 30 mnutes___
géff?@rw r §’E’ﬂgﬁeﬁu55t wapy Praduceft 18t dRgenghapos0®

aX dagkredhehereutvhing e@listOQaehpekdnbeadipaBDer bg wase

13 1karf nm spaci ng on the coated test sheet
arrt dlbge:%%ﬁncle( produced by NI CH BAN CO., LTD.) was

stuck fToettrsgphaesems Jweersed intfed? hyarass panepbFyolution

A\Eﬂ abe 50f F GeAta1afd18M P RIJRG iy Ol @RRAMRE.EANER 53
obse nd_rated according to the follo

rved Wi ng ) )
BrOEBEeR. DI 0P RRRBR Fof© podi'lt JgPESS | S TPIL2 Mimiess while
et ipedhedthei sguésud Sadirudiess and: t Mehealiged apeehashckside of

i.ds | 0. qr _nore [rosion_resistance processed
e on e AT e o et YA 160 Pt A 3 i byPaay Eest (J1s
Er3Thskenasaestmrie@subnd Zedhese amdvlal dravksicderwdt vae produced

she r I ' t d S :

PEEPraar (Bre O S Vs BRE gy e fed M Bording to
WhechokRiovd ngusirikgs igroduced after a | apse of 120
tour s, Mas ;1 9bsey Vel andrated according to the
followmng criteria. O: There is few white rust

: Area where white rust was produced is less than 30%

X: Area where white rust was produced is 30% or more
Coefficient of kinetic friction

The test sheet was set on a HEIDON type kinetic friction
coefficient tester and a coefficient of kinetic friction was
measured under the conditions of rubbing by a stainless steel
ball of 10 mm in diameter, a load of 100 g and a rubbing speed
of 150 mm/min. A preferred coefficient of kinetic friction as
a criterion is less than 0.10.

Coefficient of static friction

Using a HEIDON type static friction coefficient tester,
a test sheet having an area of 25 cm? from which burrs are removed
was stucktoa flat indenterandthe coefficientof staticfriction
between the test sheets was measured at a test speed of 0.5°/sec
at a load of 200 g. A preferred coefficient of static friction
as a criterion is more than 0.10.

Abrasion resistance
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30 L: Area where white rust was produced is | ess than
30% X: Area where white rust was produced is 30% or
nore Solvent resistance The test sheet was set on a
rubbing tester and traced to and fro five tinmes with
a load of 0. 5 Kgf/cn2 being 8pplied with 35
absorbent cotton inpregnated with ethanol, nethyl
et hyl ketone 30  ( MEK) ,or whi t e gasoline and t hen
edges d@ndoadba€kk? 4y of vae apmebiedfaethgetesteshedt through
W EBrE@B%%e@n}gaﬁe§3&Hd kY @Xl&ﬁ%&c(lﬂééonz AB5kh ¥@sns /mln was
carriedout, tate In white rust was produced
50| Epke 1§rad720rféﬁ#%e \ﬁﬁaé%)@ﬁv@ﬁ aaﬁubbapedarea After

aﬁﬁ'ﬁfxﬂjﬂ’igigt @hi% tt@%tfl(ﬁlgl gWirngehl hightas, Oa J@@f@ &5 the test
S

w white re white rust
et E R oREERrEE Tt v peSr ol thE Follouing
mmdnmdals 30% or nore Alkali resistance 10 The test
rse 2% by mass aqueous sol ution
&Eeg? 6gm§ gﬂ(ﬁFFﬁElaggr easi ng agent (SURF
EANERaS:Bespr bdane8Obyoli ppenbPangt afea, ikt HlackEnBBC
f>@t t g u tion and
e edolt Bia¥aoboaEihRio o FRE PPURERCUL o
seal ed Thiet keeypds ghdeyadiptispsapndedeagyrsmente of the
4B 6he YRS tddnlded e@itls. aheStstlon A nWMTiagh edhict @nidust. was
&rggﬂucgd after a |l apse of 72 hours was observed and
ccording to the following criteria. 0: There

| sgif %\'('VOV\{gietaem&Lej§A_ . Area where white rust was
preefu-eeé— 655~ % 20 X Area where white rust
wisSyireal - Berticle diametesn

re Coefficient of kinetic
ftictaon {The t dfnrsheet s set on a HEIDON type

kinetic friction coefficient tester and a coefficient
of kinetic friction was neasured under the conditions
SfPLEbBI ng by a stainless steel 25 ball of 10 mmin

di grt,ta,au,;,ga,qp&ﬁdm)g and a rubbing speed of 150

" r"ym(,b?[.l-\; pT qu%pqu ?ﬁg;r |nC|1re\n[ of —kimetrjc friction as
b dlpropoxybls(tnethanolammato)tltamum

Table 3
Polyolefin wax particle (B)
Symbol Species Particle diameter 1 m | Softening point °C
c polyethylene 1.0 115
d polyethylene 1.0 136
e polyethylene 2.5 113
f polyethylene 0.2 115
£ polypropylene 1.0 148




Coefficient of static friction Using a HElIDON type
static friction coefficient tester, 30 a test sheet
having an area of 25 cn2 fromwhich burrs are renoved
was stuck to a flat indenter and the coefficient of
static friction between the 8&st sheets was neasured
at a test speed of 0.5/sec at a load of 200 g. A
preferred coefficient of static friction as a
crdk® ibn is nmore than 0.10. 35 Abrasion resistance 31
A load of 10 g/cn2 was applied to the test sheet

t hBhigehoxdecparticleBled paper and an el liptic notion of
340 Syrtibeis/|rRatidMadiametdelasl [t 0 this | oad to cause
alrasions fon a r§g! ng aiea. After conducting this

t gstTg—fqr—tem T rnutess—{a state of the test 5 sheet
su&-f-aée—uas—g-bs-e-ééed—a-n-d_rat ed according to the

following criteria. 0: There is few bl ackening L:
Aga d ess than 50% of a rubbing area is blackened X
50% or nore of a rubbing area is bl ackened 10 The

I ersk breveftive\dgbdtap) ons and neasurenents of the

OV e-TTETI{ T OT SIS are stowT—T T Tattgs 6 and 7.
T*b.gv.{_ﬁs 6 [’a‘ﬂer;gf  particle—{A-3)}—Synbol Particle
diianei er ghesphateisakt Table 2 Organic tiltani um

cpnpokind (thiodnea Synbol Material nane b

df pr opoxy yog,(,ﬁ.,rd,ﬂmwcgma ge0) trtanrum| 15 Table 3
PgtyotefT T X AR es Particle
df-areTer—|niobM t hyl ene 1.0
1

5__ 0 _polevenvithiounes 1.0 136
o 1-o—tolylbiguanide




4

o) ol -
1\ ! T O X
N -
- — TTOoOO
(@)] ®© O o o
—_ TS OoOO
OO O - o o
NTO O — Ooxov
R 0! < o
“ECE_ B vless
N, € o opoo
. C I B y— (@) o<
OG6ETI moosO o rope: maydsord w o e oL v e
OcCQT UM o ;
2= .m,od 01 °F ©fé0 |wo [v]o[o]v] o [o[v] o le1] = Jco] T t [eT e o] a [ec] ® Sl o [ SRt
—_ N .— g . - . poig d]° |
(J) B o vm © Wd M G @o e O | O {00 v O |0} O |sfw Ty T y lov| 7 {go] 9 |oe!| e SeRi [ T pow [
e £ —cE_ogogg |ovlviviviv] v [ofofo mfulnlr u |ee| s [po] a [sz| v Jos |SFmaog [mmm]
he: \Dlam 5825 |&d 0|90 [Olo|lolo|l o v lol|l o [et]l 1 lwof r gt o |vo| q Jee| e wenpa] 05 |somraz]o |
— N . — [7A1] K B 1
~— T ®5.- © |Os @0 0|0 0|0 | O |O |O| O [e1]u feo] ! e B ) 2 B ) e T oo ) o
52 ,200a9x _gyla w v]ivi|ojo| v |vIv][v [ef]o [ro] ¢ yilc| o |g0] 9 loc| ® i) Y el 13
- —— — N — uos juos
A —QEE>x T V&0 w0 [x|O[x|x| v |O|v]| O let] 1 o] T 4 [st] P |vo| @ |se| © ] 06 [T e
w S ETO"dOl8c|wo|ojviolo] o [o[x]| v [et]wlee] T U le| o |eo] a [sz] ® ra ] — z
N X o - - ; 2
SSMW eMx$q4%Mc 00 [vIo o[V x |0 o] v [se] % |co] ¥ 4 le]| > [eo] a [oc] ® 001 | S|
ﬂ__%P.IMt < @nwmo %0 {O| O (OO O O |O| O g1 e Jto] T ylel o lsgol q |og] e ¥ 3 oe |2 nuno
S_E0Eavcod Qo w0 ]0]0J0j0] O |O0]ojo [erwla]r y Te]| o |oo] a [sz| ® | 06 | g
o) o ) w © .m oo ®yao (600 OO |00 O |O|o]| o [e1] 1 feof f Y |se| P lvo| a fee| e ol 7Y o 1
. j - L= paid d
N £ > TS < Co®o |0 (VIO |O|v]| O ool o jer]ulcofT Y {e| P jrvo] a [sef ® il YN oo £ B
a - RONPMd oy h'
o 7588 Lbao [wo |[0ojofolo] O OO | O [ev] wlzi] T ule| o [so] q [oe] ® S o | |7
c o [eNeNJN®] an .V—.O 10'0 o o o O o o 0 o . r o nb_i:w!m. _.L.D.chm.ll
SEge Bas o " O {ee{ ¥ [cof T yifefo|eo| g [oe] ® , 08 L
W WJ(W m.H m O=d Y uopaw | vopouy |eoue- |" o | ouena| pessencid e [~ A~ oin- o A~
— Q0 T Cc PR30 | oneun jo [ame | THM 10 asue- ] I e T T juma | ueng | fueng il R I
vo_w._.—_=-80 .Omufm.a it i voisasiog
MJ m.m o WJWJ mw | A % % SOURISISA WeAog g ] L £V [ 1=V
~— — c 3200 jo FouBuLIaped
pm ..n.l.ra.nw m S @ | L2 M (01384 88RW) 3800 JO SUCKHISOAWON
] e 3R9Ys [99]s paziue, 9
vookcT ol BmEOO Neonana




P

EE

\%
S.-l1ad ¢ N av

0O C-
ID 1(

E o ~c E-

.0 Aaaa

E c-

o

oCdododdddd

11'1 SOha'tR O Kf
LLLLL.CttL.G4.

cd .

M
N n
11

1

oOu!

{SaiP Swydsoyd ¥ s¢ x

oo (v|o|olv] oo [v]o et]ulce] rs]t Je|p [vo] a Jsc] ®

o |o|ojojol v ]]oJololes[wlar| r{e|uler] ? |go| a 0e] =

olv|iviviv] v ]olo|olfet|wl[er] o] u [s2] # |g0] a |ez| ®
olo|ojoj o [v]olo et [ro] T [= gL| o |vo| a |s&| ®
olo|ojo] o Jo]o| o [et|w [eo] T {= - ¥o| 9 |se| ®
viviolol v [v v v ]er|ofolr|[+|u]fe] > [s0] al oe] = .
xlo|x| x| v {o[v]o[et|]1 (o] |s]|ulst| P |vo] a |sc| ® o
olviclol o o x| v let|[wla] rjo]|u|c]| o [s0] a [sz] ¢ Joor|orma| = "
viojo|v| x [o]o| v [ee] w{ro] r Jor]|uc| > [g0| a log| = |= 001 | o | m
ojlojojo| o o |ofofefo|eof r{v[u]el o [s0] a for| © |or |ormloe [l
ojojojol o |o|oJofer|wle] rlou]u|c| o [o0] a [sz] = [0 a0 Lol
ojloojo| 0 o oo jei|t |eo] r s u]st]r [ro] a [sc| ® |08 |mrml o8 oo for

g violojv| o o oo el uleel r s ule] P [ro| a [se| = |of [oommalor [ormle| ™
Ojlojcjo| 0 (o |o o ferfwles] r{s|u]e[ o [s0] a [oc| * |oc|rmalor [o=Ts]
O0jojojo] 0 |o|o ]| o [se[n]eo] rlor]ue] = [s0] a [oe] ® |0z |oroealon |y
uogod

bt xﬂ_gﬁvxgmm&,anﬂséﬂm ] o e I T e e e TR o
O coswteor wonws | vomung | Y| oot |uorsoupy a o a -V v =V v
1809 jo souBULOLR (oRRa sseL) 00 3o SUOPISOdWO:

000000. 4-40-400000 SD (Ot/ eJ MPf M (r

f~ f

199Ys |2318 pazIUBARR dip—j0|4




10

dddddoooodOddoo 0000040 x 400404 010 O
0 01010 4 0 4 0 014 0 O WO00O000000x000100 1 010.4 0O
040x000404 ~ 000000 x 0400440 0000000004 04
000 1112 01 0000000 X4400004 O0s
0000004 4 0 4 00000 k c4 ~t 35172 co - el es el cq Vi

"AM 7~ ~c Ec- EO0O-19EO0Oc- EEc GC4r nec.!r
rcinnnnecec! cyn o chdddoddddc 30Iq.
117 KIFoo@uherreshloslat the ahgve)Teblek ¢ ahdl7 L ik is §vident

tnbkt e Msa LY M:eejyl Mxé\é“of %Hde I;ﬁ:e’%n‘t Mm)@ngiéﬁl has the

~ ~ MW myV 00
gxgeblgng paopertbesalrh aé)rsas1@n §e31§tangealg~a%dlt1pr@to an

Hhe koA &f&péf—ﬁ{&:@aos%@rblté Paph Md1 g Me&Q’'stance, an

1'NCDC7M'7 (%AAWWAAAWAW
ad ﬂnwroaed:tytoapalnt corrosionresistance of aprocessed

portion, solvent resistance and alkali resistance.

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

and construction materials.
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J*j jj jij] .Ca.~.~galLL 135 Fromthe
results of the above Tables 6 and 7, it is evident
that the coated steel sheet of the present invention
has the excellent properties in abrasion resistance
in addition to an adhesion p¥®perty to a substrate,
tape peeling resistance, an 5 adhesion property to a
pai nt, corrosion resistance of a processed portion,
sol vent resistance and al kelLAIMSI stance. | NDUSTRI AL
APPLI CABI LI TY The coated steel sheet of the present
invention can be 10 suitably used for autonobiles,

househdt d 2R3t AFtaghlshartesoatar widhsr gompegite coat,
mat er i ﬁhére@ﬁ s&lAMBpb s iAeCOS4 €& ot s@&&ion‘&ﬂﬂhﬁ%d resin

Sit coa% wher ei,n sai 9§Eo§it coat
L iR BB ER BT s Ak hereerho B PAFCAFIAR da-D) a8k
pbhymeeéhaneatasaheﬁachmbbgyléé-étldndopolymerlzatlon resin

LEX ERESURAZY aLedogat KL fdthd SRPOLUNECLZBL0cy

esi n par res lve avi ng a
fhamnetes oIk dtretld whand at@lhwhmrana aalda’dramalgpwpllyl

§pgLp! aaﬂé é&ﬁ@é.’{ﬁé&)ﬂn’a me 58U ¢ B 6£ N A8D01:A 0% S 11icon
rati o of 20:8 0:10 and silicon 10 oxidé particles

pALds m%ﬁ/?h@l%ﬁ %ébg@wq i} @VEIrRARS PRI Cls gdapgter of

BN ngﬂal@di @&%ﬁg?ﬂli@ﬁh*ﬁ@h@.@ﬂ%ﬁkfbdﬁi é); al &re compounded,

conmpoung ol yol efin wax particles havi n

aver age® ﬁ%ﬂ?ﬁf% R REEET S ELF % %a‘ﬁ”Sﬁ aé(er%ge particle

8Lihete PO PT . tof 4100 drd h4@6fteﬂmdg1§o§htlcCﬂJTlO@XftdelllO C,
ticles (C having an average particle dianeter of

to 200 nm and wherein an anount of a coat of said
conpos$ikleoatoxkd® mriticle g/ (2 hazdng. afhavesagedparticle

gigpbrshest agcepdhpg LR, haim 1,
wherein an amount of a coat of said composite coat is 0.5

to 3 g/cm?.

2. The coated steel sheet according to Claim 1,

wherein, in the composite coat, an amount of the silicon
oxide particle (A-3) is 5 to 100% by mass with respect to the
total amount of the polyurethane resin particle (A-1) and the
ethylene-unsaturated carboxylic acid copolymerization resin
(A-2) and the content of a titanium atom is 0.05 to 3% by mass
with respect to the total amount of the coat.

3. The coated steel sheet according to Claim 1 or 2,

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

4. The coated steel sheet according to any one of Claims



wherein, in the conposite coat, an anmount of the
silicon oxide particle (A-3) is 5 to 100% by nass
with respect to the total anopunt of the pol yurethane
resin particle (A1) and the _ethyl ene-unsaturated
carboxylic acid copol ymerizat3bn resin 25 (A-2) and
the content of a titaniumatomis 0.05 to 3% by nass
with respect to the total amount of the coat. 3. The
¢okPed/steel sheet according to aim1 or 2, wherein

the Coﬂﬁ@:?ég.ﬁ efat pb3yArePAknkoraERd,D aEHEEE@r (a39) has a
nmpoundi ng | east One rust Brevent agent ( D)

B@ﬂ@@ﬁéBOﬂﬁ6ﬁ19ﬁeu@r699 EBRsPS wﬁgneruaﬁé§yﬁa¢@d carboxylic
gemaouagalymaraeatb@nykes@anpaundsisnboab@ﬁwathde &dm a

oynds in addition to the substances
DRREEE by EaoPEaHICEs08 Shnethlenn uplintnlag et
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pol yuret hane resin particle (A-1) has a polycarbonate
group and the ethyl ene-unsaturated carboxylic acid
copol yneri zation resin (A-2) is a derivative froma 5
neutralized product of an ethyl ene-nethacrylic acid
copol yneri zation resin with alkali nmetal, ammonia
and/ or am ne.




