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- 1 - DESCRI PTI ON CHROVATE- FREE SURFACE TREATED METAL
MATERI AL W TH EXCELLENT CORRCSI ON RESI STANCE, HEAT
RESI STANCE, 5 FI NGERMARK RESI STANCE, CONDUCTI VI'TY,
COATABI LI TY, AND BLACKEN NG RESISTANCE AT THE TI ME OF
WORKI NG TECHNI CAL FLELD The present invention rel ates
to a chromate-free 10 surface treated metal nateri al
w th excellent corrosion regﬁ§§%§E%; ¥eat resistance,
fingermark resistance, conductivity, coatability, and

in
bl ackeni | Kj 2TAL WITH
giving a EEGELB@NTeXOERDstNI REadBeaNcm t(BIEwre REGTSICEICE,

?‘;S?S?‘%IIQJGE%%K %Esﬁﬂﬁd?,ggéadrﬁc}%)&ﬂ&f’ﬂ COATABILITY, AND
surface of ELHQKENINﬁtEEBEBTAECEnﬁﬁhmHEoTIMErGWHW@RKING
treatment of the surface of a netal 20 material by a
treatnment solution containing chromc acid, dichromc

acid, or &EGHNICRheF&BiDas nmmin ingredients, a method

of treat'@He'ﬁr@¥e§tphﬁ§QH958n eﬂEEEthSfﬁ gh??hh%g—free

it by a_silane coup g agent al one
treat ¥ REETE Bye%egr@a pd masPRiadariky, egrellpatecorrosion

beenre2bs kaAWE, aRdaPUtekNEOaHES, Hn%@%ﬁﬁ?h@%&s%‘tﬁhﬁe,
usin |norganlc i ngredi ents JP" 2002-3046
descf??fb%‘éc kit SorFabiliksat ARAt PAgekeningnirgeashgnee at

a vatrtesli thme ogpowbdkang. a metal conpound including at
| east on e d fromzirconium 30 titanium
nnlybdens%gg%ggﬁéﬁéngﬁ nganese, and cerium On the
ot her hanihh @sné¢ezhnodsgyeoshofjogbesnl Yoa gsbhagea coating
cou t;, U 5 ches Lreatne

Q% Eot yl%ngggﬁégég g%lt??oﬁsggﬁFgl na ge%S&/materlal
comﬁﬁﬂm%ﬁpﬂﬁﬁtﬁgaQODrganvn rﬁﬂcﬁt@nae,sfhagermaﬁk

Crosx_segésﬁél%‘énge@&en‘#?fﬂﬁe %2&9%9 89, geﬂggéﬂr%ﬁﬁogri?l a

corrosion_ pr OOfI n ect I SC oses a ne
havi®ff e Oﬁr%%@mﬁlﬁ% Woeakeent cebsthei akrfaseorfani metal

funcidtan@iar By $itROLLARONASsEPuEPEM BoAeAsRIAL! OXBBRic acid,.

fil
Ichhromlc acid, or a salt thereof as main ingredients, a

method of treating it by a phosphate, a method of
treating it by a silane coupling agent alone, a method of
treating it by an organic resin coating, etc. have been
known and put into use. '

As technology mainly using inorganic ingredients, JP
2002-30460 A describes a metal surface treatment agent
containing a vanadium compound and a metal compound
including at least one metal selected from zirconium,
titanium, molybdenum, tungsten, manganese, and cerium.

On the other hand, as technology using mainly a
silane coupling agent, US 5,292,549 teaches treatment of
a metal sheet by an aqueous solution containing a low
concentration of an organic functional silane and cross-
linking agent for obtaining a temporary corrosion
proofing effect. This discloses a methed of having the

cross-linking agent cross-link the organic functional
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Further, JP 2003-105562 A discloses a nonchromate

surface treated steel sheet excellent in corrosion

resi stance and excellent in fingermark resistance, 5

bl ackeni ng resi stance, and coat+ g -adhesi on obt ai ned

using a surface treatment agent containing a specific

resin, L £9 ationi uretha e _resi g gB) havi ng
I;L

e TREETR R Bopko oF Bkt RofieHoRLALIPHAER
sel ect ed Fuonhepyi dArY003-18666aAr R dmsnmogeeupsnandhaomate

Qual S0ALde 10 UTDA! UL LEPURyc B 1LERSL 10R8, L ¥RTon
sil'ane coupl'ing agen aving a specifrc
reactévesfamce i andl egceubentahnl digpecinfirk aesdstance,

CO”Wkér@nﬁ g ?f‘é’t%ﬂcgonéﬁ&t éoQ ghgdﬁ@E&B? 8bta1ned

ur et hane resi si [ ane coup
pr edet ¥ heBuF bage st heatmendt n@elnbf cpnbdisinen aofspeozsflc

the sanm HOMEYERd mﬁsecsegaﬂ%oaksehgaen%ssﬂt '(sgyhavmg at
all of the requirenments of corrosion resistance

resi%ﬁ%ﬁﬁx9n$|ﬁb@@n%FkC¥Es?%%§n€%nCEbﬁG@etgvpﬂy sghgcted from
bl agieethd gy resi 6é20CEr At athifo t §ABuPS &H&kénguéﬁgrnary

continue 20 to %fave roblens for practical

applATIRI BT FH-E HIEOWRY, 2ht LeRRt pPREchYPE| AL, ShoRBeofOUPling
t hesgyemet odshaatngi alE‘slaecsj.lfi@Cﬁe&tEﬁffﬁEﬂﬁnlagQBha&bb?oup,

to be used to | ace,a chro vel o

a sutthce °% %ﬂg ?c%%e%?m%%ﬂn%ef%tda%?Eﬁ?%ﬁ? ?ntents of
abl¢hﬂ)dﬁtxmmmmehemshaméyreaimsta)tmedesiSahelngupllnq agent

?J::' :egent Iq'l[:’&gkﬁ?l on %S as I%Fg%j 11{,5% %HI:[ ghSIOduCtion of

aboﬂ@hﬁn&ﬂmﬂynl n the prior art and provide a netal
material g yena Cm@é‘@t@eéﬁr?gléé":[é§cc§otﬁ8@t OBPi <30 a11 of

satisfying all of the requi rements corrosion
r esitdtai@Iuheaten ey of aprerosi oy erpet ktarse st Apek,

conduiistidnice Coptrdid hhd e PEk Dt AckeNi Bena8SE $T8PGE and

at _.the ting of o (i ng. The inventors engaged in
r ep@&tws%%s#%l%ﬁwesat FENg ot Wae vt t\ﬁ%kblﬁsb%ﬁq continue

and tas ravee it db ks ofiex g6k 4 dved cdy a;@plaict@gl@nd dryl ng
on the sn¢£qi of a netal materi al an gueous netal
t

surface "Herftt UMPrEETHY Bt :Smebrrg%]n‘?c these
Si | medrhanpamdy (W ,a chiafaes tye dtesmct nggémd able to be

used to replace a chromate film. Development of a surface
treatment agent and method of treatment able to |
comprehensively satisfy these is being strong demanded.

DISCLOSURE OF THE INVENTION

The present invention has as its object to solve the
above problem in the prior art and provide a metal
material given a chromate-free surface treatment
satisfying all of the requirements of corrosion
resistance, heat resistance, fingermark resistance,
conductivity, coatability, and blackening resistance at

- the time of working.

The inventors engaged in repeated intensive studies
to solve this problem and as a result discovered that by
coating and drying on the surface of a metal material an

aqueous metal surface treatment agent comprising an
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types of specific silane coupling agents in a specific
solid weight ratio and containing at | east two

specific functional groups in its nolecul e and

containing at least 5 one specifig hydrophilic

functional group, a fluoroconpound (X), phosphoric

acid CY), and a vanadi um conpound@Lé)_so as to forma
conp®i¥eRigoai il hAgororraPALAg (Fhe Bdnest by blending two
i ngre@hest sr kheksrpesskhbaet eo%tla 1@; egeﬁ%rsormt% fsrpee%lflc
surface treated nmetal material satis

t he FRHiremeaRt sptder RBE; SﬁnitééinéPSné‘é 1ﬁé‘§tt twd specific

reSIﬁﬁ@@ﬁﬁonélngebﬁpéklheitgt aBgecugtenduel c¥nlthining at least
si stance_at the tine of

coatabilit e r
Coan et BOe By senr alsu T rnE LI Peg TP Rend on.
Thatflsorbbempoeﬁen&xonvphbspno&ebabesdtqya sahida@e vanadium

15 t nat er i characterized by bein s
con o eGingr 2) HBLRE, b R 3 PSR R caash g ceRta Lning
i's dda@edléﬁdredtledgaedaqueeu31neualpeesﬁbde to obtain a

tre e 0 I.0g ang S . .
Cong%un z Pf agﬁégggg BF E ﬁgkgl hé%%gggl Fatlsfylng
agerdll A cbh@arﬁqugremenaﬁ1né gpaupsnnnzeesuetance, heat

| Sl £o Baed, Sfiﬂ&@rﬁQEE' | £pg1ageke( B):oﬁpugewae

one glycidyl gfoup ecule’in"aso

rat i P FLBY- o@n@ lsl@ekenqznanaeéeﬁt:anﬁ%et Fheu Féme of

nD'Qﬁﬂ&ﬁhn@laﬁ§a§ﬁeiﬁﬁyféBﬁbl@E@H gheUBSebBht 1nventlon
represented ornmul a - Si R R2R3(wher ei n,

and R3 25 W%ﬁe%%nd%%?lQr?éﬁPEséHY68518Pk6§}a§P5uE°oP surface

hydrtmeatgwupetalatméeeﬁiapneche@aeeemhe@ B BkkA¥Ycomprised
nDr Ieas one

rou and on
Py Bt [T LTt SRR gPBUph (B EaRECPEAMRAGH Ls coated and
hydMEQEQNanuBQWEmuSematalesﬁtﬁﬂtéhﬁteaﬁhbﬁttngﬁt comprising

r otk LDeL JH6L 00gho 8L0UP (7)) oBPS: 8808y B B851ng a

group, aving an avera%
to.EﬂﬂﬁﬁeEﬂ0¢E%$mgoﬂ@eanéAbfC@hUaLDEDGDQUﬁdameo group in
sele@&g Iétgﬁ@tét? gnécgguﬁilggugégﬁtr?gp'Santalnlng
aci d, os oric acid ] vanadi um co

(2) W¢ a&lst%ld%r%%%oh@osw emebachhg eanﬁaiﬂgﬁhé vhaéght

di f herend BBy nasepi 8t 6, s apd ﬁn@nsnaheohasiﬁ%snt $nOfits
the canposite coating, the solid weight ratio

[ (XPARTH 13 JOEF@%\%Ewosfqlﬁl‘é*ého’é@#pﬁﬁﬂ'dP%V\j ajngepresented
fl uayocoporsitnd2d bei RR?R3 0dhépeind RY. &P, Lhe 88lid

“E'%ndéﬁgﬁééééfg/éégleéﬁnéh§n°£ gg£§ group or hydroxy group,
at least one representing an alkoxy group) and one or
more of at least one type of hydrophilic functional group
(b} selected from hydrogy group (one separate from that
able to be included in the functional group (a)) and an
aminc group, and having an average molecular weight of
1000 to 10000, at least one type of fluorocompound (X)
selected from fluorotitanic acid or fluorozirconic acid,
phosphoric acid (Y), and a vanadium compound (Z) so as to
form a composite coating containing the different
ingredients, and among the ingredients of the composite
coating, the solid weight ratio [(X)/(W)] of the organic
silicon compound (W) and fluorocompound (X) being 0.02 to
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silicon conpound (W and phosphoric acid (Y) being’
0.03 to 0.12, the solid weight ratio [(Z2)/(W] of the
organic silicon conmpound (W and vanadi um conpound
(2) being 0.05 5 to 0.17, and the solid weight ratio
[(Z2)/(X)] of the fluoroconpound (X) and vanadi um
conpound ef er,abl

(Z i ng t he .
aquedus’ ne %? §9F%§c@e%985tﬁéﬁﬁo édgﬁ{(ﬁugtﬁgrthe organic
contsﬂinﬁco@Sc:@znpm@aedwgen:an&Ciohosphbegc é@:.aoqtyi)n@elat_, 0.03

or o Com 1 G 0P Lo e LahPT ARE: Scdga) ¢ i P4t Ehe ozganic

and siobiatdn cashprahe, (Wheandt hanadhuﬁh wemgblindr &%) 0being 0.05

cobii Guhoutt(E5r S0bi 31w 590e 1 PREERLapLl BT ofnine

abov@iwmmdemmp@mn@téﬂ)nandlvaaaénualcompoundpﬂzsedemhg 1.3 to
rn? mat erial on the surface of which the aqueous

nmet surface treatnent agent is coated and dried at

a peak teipeferabplbyhi gheraghapusotebnd bosfatkahreasoent

' tofﬂ@@%ﬁifﬂféﬁEEOQthgl i gh 9£ §eH eato(@ an 20he
ad

The nmetal naterial is prefera ased pla
st e€foXHEg . q%el%@$¥a@@etFEH?e@fnﬁ?Hﬁlﬁa?@mPQPnéfS?ﬁéCted

Preseiim tHY egtbPp Sehpsises @flcQBalBeSEQQHtEe”Eebﬁlt
of the corrosion resjstance, heat resistance,

fi ngerteie 22 Re sF¥paht ecaERAREE T vITR§TecBREABPLEEy Weight

and Hwickepiamg/ (W)e]slcsfam@e 8tgahect EeiebnebibBAnd (W) and
BEST FOR CARRYI a INVEETEON The net al

mat 619 BT De' ubetsS | etPr i nventi on

are not [Erdferdlalyy the1ébdveamdrﬁaye|neéaded m80alomnaterial
exa ir nir d a Io al u u

alugg%un} 5§E%H§I?%y$ op% ma %%be?nnggggng?3ce of which
etCth@AqﬁuﬂQﬂSrmﬂ%ﬁln@mefaaé toeptinset ageahylsfcoated and

t hes mat eri al s whi are then p|ated

o JEAEE Aorfh PEHb Sy RES Nott Bt EERF bRt 30°C and Gless than
applismeti ess Qfve e dirieseMoallind %\@igm &8 BL05 to 2 0 g/m?.
zi nc-based plated steel sheetf. e zinc- based plate

steel shédt ?ﬁﬂ%ﬂﬂ???ﬁ%&@sh%hpﬁ%f§Fﬁ91YpPaFéHCsP@§Pd plated
sheettselzighedt ckel plated steel sheets 5 zinc-iron

plated Stfhe §H¥¥%cé gfégfggrmeta 5 grfgfegf the present

invention satisfies all of the requirements of the
corrosion resistance, heat resistance, fingermark
resistance, conductivity, coatability, and blackening
resistance at the time of working.

BEST MODE FOR CARRYING QUT THE INVENTION

The metal materials able to be used in the present
invention are not particularly limited, and may include,
for example, iron, an iron-based alloy, aluminum, an
aluminum-based alloy, copper, a copper-based alloy, etc.
A plated metal material comprised of any of these metal
materials which are then plated can also be used. Among
these, the most preferable in applications of the present
invention is a zinc-based plated steel sheet. The zinc-
based plated steel sheets include those such as zinc-

plated steel sheets, zinc-nickel plated steel sheets,
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sheets, zinc-alum num pl ated steel sheets,
zinc-titanium plated steel -sheets, zinc-magnesi um

pl ated steel sheets, zinc-mnganese pl ated steel
sheets, zinc-alum num 5 magnesi-urh pl ated steel sheets,
and zinc-al um num magnesiumsilicon plated steel

Sheeﬁfm a??ogt fgtéangFeg?sggegkgteglﬁgeghrSheetia%%dhsteel
t hesée p? I'ng Tayers cont aini'n gl &Tounts
of d$1ﬁ¢%‘¢fentZirlet:aaluzeiewanpsa’oedl speeit shsesachzasc titanium

CObq&1at@@|¥@Q§fu§EeégsEuggﬁégﬁagﬂéggﬁh EEEQH'PQESl sheets,

chrone, alum num manganese, rragn srum
bi sHATC-ERRIARATS Platedoppesl shaghPunpiaesapbminum-

etC1n£§n$@&ﬁﬁgp§é{é&ast@éﬂ”%ﬂ@etst'5@8'an@LaQEﬂghum—
i norgani ¢ matter. di spersed. Further t he above

pl at Pt ERD heFo yib%aB?dpPB???ﬂgShﬁﬁFsiSa@S@aﬁﬁbér zinc-
i {Otfbﬁ@ﬂlﬁgat%dlo?t@elhptsﬂh@étl§ \ﬁi%ﬁl fBes8l ﬁk§i:1ngbtlayers
pla or coba atl n e coml ne O opbtaln
ot BN SO S L) arpaig . R T ST RgEnT. Retal
par telemhenty ot nimmlmms askclowWs eceba 1 opl ﬁ?ﬂ.?ﬂdenum,
t di t|n Vapor OSItIO at i

ot Hhos o, ERIE] O aPART RPSRLL | RTuRY Bhbf pgnoanese,
rret Hotbror ndgne$ikme, ni'a%fadb,e lmssdutr’fheantssmnnyal tin, copper,
' ngrc%djn%mmorglagg,f 18] 14 €on &9”?9#{‘19% éﬂu% tB®umina,
aqueous net aI sur ace treat nen agent
chr difeian¥g ecoB 1R e m@m@r@um@ttﬁat @i $peroédt hEuzsher,
Presaf dWantd ok 4 iy Al Ded Ryr b gpdi 98 f,uér;héae for

coupl i ng agent” (A)_ containing one amno group 1N
ol SCHEP i - 20T | B lefel bu pl ¥ ey RigevRh 9 BY S c@hﬁmgngnmkel

onf p]g{w?rgiyl(ozgrmw 5;st 5 eqr%}y béll @orﬁl@iz‘:é’d}"@%g!ﬂbtaln
rati 0 . e silane [
age % 3%3%11 Wetlgrqar{@% e F T et {f O
Fc(ezq:;ntglmﬁfa%m emreite?m amsrolta dkr\'l@mggél?é@&t@platlng method,

o) to efer {o
rros%hogcr St g tJ(PQJ ' §EeT. ?HOS% TR g’ﬂ‘%’tgggr 0
[(A)dl(sa)e]rs}sari qs]satlmm nikthod hevadumgesh@t kng method or the
resiﬁt@%% h_i(ssébcfbl lity, and bl ackening 35

r

resistance ¥ ema y fal'l, so this is not preferable.
Conver selBhe igssargrial ﬂnq#ﬁeimiermmi@ssilm kabingound

fallg) s s dgqudils ?ﬁféaef Al Era b IR LGent for a

si l ane coupl i ng agent cont ai ni ng
chromate-free surface treated metal material of the

present invention is obtained by blending a silane
coupling agent (A) containing one amino group in the
molecule and a silane coupling agent (B) containing one
glycidyl group in the molecule in a solid weight ratio
[(A)/(B)] of 0.5 to 1.7. The silane coupling agent (A)
and the silane coupling agent (B) are needed to be
blended in a solid weight ratio [(RA)/(B)] of 0.5 to 1.7,
preferably 0.7 to 1.7, and most preferably 0.9 to 1.1. If
the solid weight ratio [(A)/(B)] is less than 0.5, the
fingermark resistance, bath stability, and blackening
resistance remarkably fall, so this is not preferable.
Conversely, if over 1.7, the waterproofness remarkably

falls, so this is not preferable.
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one am no group in the nolecule in the present
invention is not particularly limted, but, 3-
am nopropyl tri et hoxysil ane, 3-am nopropyl 5
trimet hoxysilane, etc. may be itl@strated. As the
silane coupling agent (B) containing one glycidyl

group in ghecnApl egyle
3- glycldoxypropyrt?ﬁnefﬁéfyglCO gl%?g agent (A) containing

gl ycPRIDxFPEBRY BEPHBL hox8E| asdecedle imajhse present invention

i 11 us§rabedpaFrEEReR 1N 1 AR RAd %tpr@duct' on of the
organic 10 silicon cofpound ( of the pr esent

i nvedit BAPFSPHOt riphhPRYSLARIE /| PrRRd&OPF@PYA Tret hod

of stienesshyrlYiadengetthemsi] age iaquRki3GA0eMNs e silane
and the illane coupl i.ng to water, adj ust

to a&“PEPAt3RI2IENFritRY FSP%anﬂgngFQrﬂ#%&}qY%ngqﬂ%P in the
be menteoned, 15gTheidvrbpiopllthembiihekiyendlangs,ods

conp%{m%imyﬁigﬁﬁik%séﬁ&%’?f%hﬁ%@ﬁ?{ 3 hagiro e Tggetrated.
nore. FThrtherpuhber methotuncét pepducgrioup®f( £he ©rhanic

223 THEF SR e 0505ub8, (S o8 FafBr3efire el g® not

r esiganpteuiarl g, lihetﬁdnbbntoﬁ meahbdn0£t@msqa$aﬂwgly adding

al koxye 9 PRy L ncéﬂﬁlgﬁé QPEh@nﬁA?faBﬁ t @231§393R%dQ§11ng

t he functiona not particu aH
but AIRE 6(Bk b@evétasl éd343ted4tpsawﬁﬁe4pﬁ@ﬁeﬁé@|r@1ng for a

and dr&dePetriABa t PhET REGDLE. mbhthénéé suf ficient
that at | east one functional group IS present in

a nDIecul%heT%%m%?ﬁaﬂfctgﬁlfEBﬁtéeﬁﬁéuﬁéoPﬂf (Ras ifp the
haveamxaryfamgen@pé@g@h@row?aﬂhb ef11664 t:@mia%%@ (W) of the

th 1300 t o, 6000 _bei n e e. The nol ec
el GHES T o PEERE boRoRasi EonBE Pt PEUMFFy Hitm-hggnumber of

but EundmﬂoﬁﬁlO@Eoﬂpsauaedlbyldltﬁetb&&&inge&emtebyoathe
TOF- od or _one.obtained.b 0

neasureneﬁ? EY ?%nﬂ?g%Féﬁﬁygﬂétgg %ﬁ;mbgormablllty
apMﬁ&iﬂﬂE£0|thehblaubeagag nmesésthacewEbdhs .i §heessmber of

t ha kahl al 1
wat e oo raané ofh Pl PLRBRy LEBBDYRR YpkZuetindcions of R,

2

mol €€ ul @lnd/\@ gkt ithel fvgetichad voOOE, () zlﬁemtE@artlcularly
di f 1 G ded 0 ﬁﬁ@biytg'§s9ﬁvﬁr9fegéﬁ @fSQ EBe4 P5IBIE

si l'i’con conpound Furt regar he anount
bl eI Hiakifer and 1 or 2 is most pre erable It is

sufficient that at least one functional group (b) is
present in a molecule. The organic silicon compound (W)
has to have an average molecular weight of 1000 to 10000,
with 1300 to 6000 being preferable. The molecular weight
referred to here is not particularly limited, but either
one obtained by direct measurement by a TOF-MS method or
one obtained by conversion and measurement by a
chromatography method may be applicable. If the average
molecular weight is less than 1000, the coating formed
remarkably falls in waterproofness. On the other hand, if
the average molecular weight is larger than 10000, it
becomes difficult to stably dissolve or disperse the

organic silicon compound.
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essential ingredient fluoroconpound (X) of the present
invention, the solid weight ratio [(X)/(W] of the
organic silicon conpound (W and fl uoroconmpound (X) :
has 5 to be 0.02 to 0.07, preferaply 0.03 to 0.06, and
nost preferably 0.04 to 0.05. If the solid weight

ratio [(X)/ of the organic silicon_conpound (

and fIuoﬁgfgﬁ%%unﬁe?ide§glé§§ FW&H“@.@%?“F#@-@ﬁfg%F

of eslekhtOAli sngokdieatl estiedocsapbing 1(X)NQf the present
preferable. 10 %ﬁnver

. I if. 1 .t 0.07, t
o TPITEGRf aTHE, SoL5) HPLURE" RAELE: dridy disfa) OF the
Fur téeganiegai Hiognt bempoondt (B) eaded faictrbeompound (X) has
i i ient ~phospher i i f .t
or ocntS® i oAD" pRe BEPRREGRIGNE - P 8 P Uy AP most
of toeefiGrapand c04i tocOn0bonpbluntie( ¥pland wehohphawritd o
id 0 0 . f 0.
a9t (0 1EL 58 B 0o0300000sk2: BLELSHERNEO. ] Lo
wei ghtugeecempoung/ (XY | iaf lepe thganile02i | tbeneffect of

commang: { W f@dno@hﬁgﬂb@%bféeé‘}i do( ¥hiksike ggtg Rferable.

0.03, the effect of 20 addition Is_not nani ted, so
t hi Lonveiptelyef bf abhsger cbhasr ey, theogendgctivitne falls,

coatdd g BEsoNBSnéEeNBr&ablyp1wat er soluble, so this is
not preferable. Further, regarding the anount bl ended

of the SYEMTRl TRgREGIRAL ChEnABPURFCBABBARE C2) tHE

E?%e;ymﬂ?l Z:Enq'jflék’@ﬁél@lﬂnphfbﬁhéﬁﬁ.bdawﬂgm{) r afi ghe present
of t organi ¢ silicon _conpo n

vanéﬂ%%%#%b ou h%%ff% W%%gBFoéa?gBOT?g?§X%é3eP£bF98

0. ObrgaidSi hieen peehesabdy (WP. 88dt phBsphorandamdt (Y) has

pref Y 10,0,43. 1f-th SOki .ght KatiQ

L2 00 'g]a%i PEF %E%%%obcgﬁpmgﬁng'a 3Rg most

vanddi oo Uhd0? std e@sl t hah Che5solhd wefifbtt retio

addi it ivory | i . - S0; { his,i

pref%¢§51g®:Eg%gg?gilg?éfﬁl%vg%ig#§9,é?ﬂggg?gbﬁwetgnd

dr ooy, agid t hts s hesspklkper BbP3, thet péfect of

t he aefiadidHN COMOUNRaA HesPed NesBr €88 i sSRoLNYERELPEb]e.
i's nogﬁggrtlcularly limted, but vanadium _pentaoxi de
V205 TS R Aadi £ 2V HUOB? - ahR®nFoaRt 18t BeaABAAt Eemarkably

sodiwatgetsansuat eso ianasli 18N noB peagbehBhEoOri de

Vacis, Vqﬂfggﬁggfrgég%fﬁiggqgheVggggggnkleﬁded of the
essential ingredient wvanadium compound (Z) of the present
invention, the solid weight ratio [(Z)/(W)] of the
organic silicon compound (W) and vanadium compound has to
be 0.05 to 0.17, preferably 0.07 to 0.15, more preferably
0.0% to 0.14, and most preferably 0.11 to 0.13. If the
sclid weight ratio [(Z)/(W)] of the organic silicon
compound (W) and vanadium compound is less than 0.05, the
effect of addition is not man;fested, so this is not
preferable. Conversely, if over 0.17, the stability drops
sharply, so this is not preferable.

Further, the vanadium compound (Z) in the present

invention is not particularly limited, but vanadium
pentaoxide V05, metavanadic acid HVO;, ammonium

metavanadate, sodium metavanadate, vanadium
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di oxi de V02, vanadi um oxysul fate VOSO4, vanadi um
oxyacet yl acet onat e VO( OC(=CH2) CH2COCH3) ) 2r vanadi um
acetyl acet onate V(OC(=CH2) CH2000H3)) 3r vanadi um
trichloride 5 VC13, phosphorus —vanadonol ybdi c aci d,
etc. may be nentioned. Further, a vanadi um conpound

obt ai ned b red cin pent av Ient co a
C ot et e LGS e SRS by S G apas,  vanadiun
conmbiundi da WOy atarisghistm mqmymtcé YaBw,| araladiumip

o 0B A He T G et e YR s S TR B | frar Ao
t er tacartyy loand entoo o o1 Y (@@dﬁ@ﬂ;gltﬁupiOCthbs,ph(Hmaden dtrichloride

gr o4y a”?;hl%@ SRION %a%%d%n%l?}f@}1@§%ﬁ “%ﬁc‘? fray be

Fur t her d| ng the amount
esse!rﬂﬂ’fauone@r et epher ofa tman@cﬂevsrencomnvendu ohtathed by

s, rddif; fﬂ WEI WO zf ?xﬁ&%*ﬁ&a%ugq corpayadehd) to

the solid
f | ubHoEeRiurPDgung, rﬁwvaarha@:%ﬁmb@ng@raﬁ@upz) hpggngoat least

be bnd t Qb pref@ abhy1 lgdobP Sep E@&ef%ﬁf @héb ¥
2.51to0 t%gﬁa and 20 nost pg%ferlgble %C ?oup

sol (PR giRd rot ikyd 1[((@5/9(56‘]19ofC%ﬁfeowbo%e‘aﬁpoaﬁaboxyl

(X) mmarr&dim&wmowﬂtla(@ arﬁlxh@sgr@@pp dm3det Beoup,
effe of addltlon of the $ i um conpound

not By <S5t il 1 Paodhlch 2u09:14%:b%p may be
Conveseskl y, if over the bath st ab| lity 25 and

bl ack ta f | th

o acken o a5 1 0 LA 13 o ALeLe D00t
|nv@@ﬁantlahimngnedlaﬂﬂﬁ(ﬂﬁxﬁhecpﬁﬁmmm% iﬁyenhazntothat is,
b t 0
e oy L RSB e
ni t B&xld.d afd dbataticar bohaf €5) 1 RF tHeg  Tinereaenpound (X)
bl enged mﬁadlwecc@npiﬁmcﬁ ar/]z? QU 5 r@&l@e 1(£)LE6W] o0Of

the organic silicon caonpou and cobalt ~ conpound

(C) P& r@PJﬁb 0.3 prifr amﬂﬂgﬁ cpwf%afelmﬁ ant° #pdt and
pr efreisabl e&ee_»%m @ 05.td 3 tdhe splikk Wwboid walgre3Batio

) T TR U —
addi(z)on soflestshechzobdl 43 capountifddl ¢ adiexdn bofethe
SO tvlg' 1% noctom' oguncprﬁzf)erablneot ma[]ﬁ/iefgsetl:é/d If l@hg is not
t han rrosio
preferable Conversely, if over 6.0, the bath stability
and blackening resistance falls, so this is not
preferable.

The additional ingredient in the present invention,
that is, the cobalt compound (C), has to be at least one
type of cobalt compound selected from the group comprised
of cobalt sulfate, cobalt nitrate, and cobalt carbonate.
Further, the ratio blended has to be a solid weight ratio
[{C)/(W)] of the organic silicon compound (W) and cobalt
compound (C} of 0.01 to 0.1, preferably 0.02 to 0.07, and
most preferably 0.03 to 0.05. If the solid weight ratio
[(C)/(W)] of the organic silicon compound (W)} and cobalt
compound (C) is less than 0.01, the effect of addition of

the cobalt compound (C) is not exhibited, so this is not
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resistance falls, so this is not preferable.

Preferably, the surface treated netal material of the
present invention is coated with the aqueous netal 5

surface treatnent agent and driedgat a peak

tenperature hi gher than 50C and | ess than 250C, so as

to have a dried coating weight of 0.05 to 2.0 g/nt.
RegaPBRRgraRée - dEPRNgreBAper Afularggrpéhrn dnder &g orrosion

hi ghgest baane8Craand, | @gssthhanidsaeti prreirarakl e,
with 70C to 150C 10 being nore preferable, and 100C to

140C bei nBERESFAbRYel EPSbFBILPFe: heopesh Mevgdr ARGeaial of

I's 50keopr&8sst ih@enﬁ@bﬁeﬂb ebatba ﬂﬁﬂﬁo%ﬁenﬁh@eous metal
surface_treat nen ent does got ¢o

evapor 2 shr e ’§‘e 5 ABENprap QEF@gpé&n@e¥’§é1kyteF“Perature

250G, p5h&PT €naRakbo@fatdie; &L P £ CHEHE Ofso I 1S have a
coating formed by the aqueous netal surface treat ment

agerf T b?@akaEbWA, webIhhi ofj 8- A5t tpr &+ 8r §4Mmé: Regarding the
R ls 0
egag S NGy E%sgg?%Ehggomg}%EEEeQEBBEEQtarge? ghéf'%han 50°C

pref erabl g, I ng" nore
and an@ le)sﬁ) ﬁhgr‘mzsa%ﬂ ngs pmfem]@ft@r abieh 760°C he> 150°C
coat.i is Less than 20 g/ n? tpe surface

of t rh%t‘& I‘?ra’?’é?f%?—"a{%ﬁno?nﬁeleg\/“er%‘ﬂ 1Q¢ tiging most
COffﬁ%&f@&éﬁ@éStﬁEC€Péeﬁ@%KaPéMgééékﬁresﬁstBpn%'ér 8Ls, the

prefierabl e. Converse
bl aﬁ@h‘r%@tr%.Ekl%néauﬁ@uﬁh@etaﬂmsarfmekmgatweng ag@nt does

thi sndis A& L@@éﬁya@b§p02§t50fsbh@hﬁguﬁguﬁoﬁeb%éferable
surface treatnent agent used in the present

i nvemrertsalyevefi 2g0dgant mrravatrart sof ubhe sogamhe chain of
for ﬁH@”éH%{Ehéhﬁofﬂ@&aP |tﬁ¥ a u@@%glmeﬁgﬁbbhkfheg treatment

agent, an etching inhi b| uster .
be \RIRNY PEC?5H RO ??rp‘éh%ﬁngstﬂ@tepfééﬁréblge Bﬁgardlnq

presa ddweihd OfeidBe ) he. b§V€bIEQOa feﬁ%,l@ PR OPAKle, 0.2 to
or Catd; ni, G, zjurfact ant such_ as _po ene oxi de_or  a,

pol yp AT & RIS T %rce?trﬁ&@ gt cdi 6 g/m” being
conpmmd ;efe:fefmyme Irfnth@n@datﬂ\ﬂg|ﬁeii§hﬁ W8t gkss than 0.05

O, B S SRR fSIOR coveren,

Cel Ia:scﬁh/@scmmlsasn Eehy&;'emgd:yx:emanba\bbyt yblebheso this is

oo POLeTeal ool V0o RRont Iy 1 ke FELELS BURNGRRE, ¢

acetolckeminy | reshytance at the time of working falls, so
this is not preferable.

For the agueous metal surface treatment agent used
in the present invention, a leveling agent or water
soluble solvent for improving the coatability, a metal
stabilizing agent, an etching inhibitor, a pH adjuster,
etc. can be used in a range not impairing the effect of
the present invention. As the leveling agent, a nonionic
or cationic surfactant such as polyethylene oxide or a
polypropylene oxide adduct or an acetylene glycol
compeound etc. may be mentioned, while as a water soluble
solvent, alcohols such as ethanol, isopropyl alcohol, t-
butyl alcohol, and propylene glycol, Cellosolves such as
ethyleneglycol monobutyl ether and ethyleneglycol
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chel ating 5 conpounds may be nentioned. As the etching
inhibitor, ethylene diamne, trinethyl ene pentam ne,
guani di ne, pyrinidine and other am ne conpounds nay
be nentloned Eartlcular onpounds havin

mor "7 R éioﬁBQe eFH@’-’ﬁoFéEBl 8SapEhyts éEF%%eaénd butyl
met adcstabé| | Zhagkagenkts iQchndsareefbhe, pm@i:as/ableehyl

As the adj u c.a | actic, acid

b D heEhTh . 1 88BLEV1 o ket ppe iay; ke MERbIRaR. As the
aci dsetalmebabiil i shhyysagant peEPTAY CDTERY obeother chelating
ment e C al.,.ma r' h

pre§% gﬂ J}n@%ﬁt%%nggéﬁigﬁggéng%lng %Eg 9 %knhl Bitor,
requthykene diambnepstohethgieseapestahéat, guanidine,

res'ﬁ%llIfdlﬁéngs%?EBEhéfsgﬁﬁﬂgpeom Sgﬂggchhﬁebgiﬁgnggoned.

coat té and ckenin reS|$ta ce at TE
wor kihgea rEasoncPEPrpenfavhavingbewasorf BPrewsnipat groups

the {f e@atmb INENT & 0BrbSe PPECDPYBALBYMERLS 4PaBEhi8ing agents
The coating fornmed using the aqueous netal surface

tredtMferiTagente Bkt pRabhe- pPeskhe PHvaRinskers acetic acid,

mei nlycthasesc 0a, ObPadtkesi bir§AAi60FBOHBISs1fibESE, aktha or
corrqagon resistapce i s believed.to be due to.the

r eme? %?e”b%’F??%Jrce?‘F%%’Fre%ﬂﬁ“BFHé’a B9ithe BPYARFc 95C- may

si | imomewnponieds partially reacting with each other,

when t he anlc si.ligcon_conpoupds are condensed. due

to ar yi e ahEedee PR EOTORE AT AeEeblrtnge Gh Hagsent

to #nﬂentﬁomheabmgﬂnes silicbHntbenpegnilsehydtsel yfi ngrrosion

to f up n
ﬁgg%%ﬁéﬁﬁégbg% c%% %8%%% éce?kgé%%ﬁgﬁ 985§Q$ance’

surf%ﬁ‘eﬂum‘th@y, eoateinsbitpat éng bhackeningnedsisbance at

t he apatifige cop RS- RS, ménpgasaﬁdlghsewggaat LY BY as

al so_becones better and, usin
aquédis At al %r*fla%eprw%@‘f- nthYeRgioR b tlﬁte b@@génby this

| NVeIHIiE, arKOEAMI G FSPméQ HEInDasRE 28usbhiCABLal
Regar di its structure, the silicon-organic chains

ar e TURAGT | SF SR 1S 2¢eRt HeFed {hetBP gaRPEeRhai R¥ention is

are nraalra]ty wﬁsfe@h@ﬁtorﬁm@f@wm@ﬁ corgouRds [ emei:yt the
sal secti ons n. t he

par (O I D O e TharetLovedofgdiy cace "8 %ene

remarkable barrier effect exhibited by the organic
silicon compounds partially reacting with each other,
when the organic silicon compounds are condensed due to
drying etc., to form a continuous coating, and due to
part of the organic silicon compounds hydrolyzing to form
-Si~OH groups which form Si-0-M bonds (M: metal element
of coated surface) with the metal surface. Further, a
dense coating can be formed, so the coating can be made
thinner and the conductivity also becomes better.

On the other hand, using the agueous metal surface
treatment agent of the present invention, a coating is
formed based on silicon. Rega:ding its structure, the
silicon-organic chains are regularly arrayed. Further,
the organic chains are relatively short. Therefore, in
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matter and organic matter, are regularly and densely
arrayed. Therefore, it is believed that a novel
coating 5 having both the heat resistance,
conductivity, and bl ackeni ng redilstance during
wor ki ng normal |y possessed by an inorganic coating

and ernar reS| stance atabi |l i,ty and .t.he
Ilkeéggré ? %%%sesse 69n3n18r5§ﬁ|5°a5& ing AT B
f or necntNohEnghparts &hd skbbndn @arcsntahatngspa&mdnganlc

th t b h t

00 SFEHE e} | oBBn BENLREPRE, HeetP8 Bnef W51y
sucharrdeed- cﬁherﬁgoreorlthQSpbebmseedfthanparhpw@l coating
COT 10%) By 115SE 13 BAC Cno e | £&9}§999ﬁeeungokahc{§ LU A9y

a dense coating by raising t vér
treal?:b%i‘:]ﬁ%@hmgsH‘?-‘Fh%‘éalﬂ@%uqﬂtlrhggfW@Iﬂqlhe epa:maﬂgy possessed

reaghy ofh fﬁ@@@&ﬁiéccé§tgnﬁsaﬁa @hétfgﬂﬁbgmégkt9551@%@nce,

a vanadium co ound i COrrosi o resi st ance '
an %&fd%lﬂ%htﬁfeﬂ%ﬂ%% %éb%tneﬁmaum §°§é?ﬁé@6dbb’hétn organic

in 2ailg | @ tlge hegtm&s| ﬁé@@cgh?ﬁl mﬁetﬂgr Ellllﬁon

resi st ance conductjvity, coatabilit an ackeni n

F osi AR Ia%r%@tveo?k"f% SRRELRFent LoBAPosPBALImEd By

r esizialyeei s sSthararabest eglds EXAMPAESs i Pbcbxnampkas efiloxane
thekQ;Q§ent i nvention and conparative exanples wl|

be given below to explain the present invention nore '
speci fi cd@y ygdding the puesentbaswendadings footthe purpose of

Iim t epar the test
Sheer P b r O e P e e F o ka8 gt BRling  for
met HoUEUigTg codenme tdra sing dew Iae&in‘EnthagBHt vépy aear the

et al r JERtRY inad £ 34 Igup@a@épﬁ@é Q | 8¥m PEEQa%?Eh.‘?HgOf

Test Sheets (1) Test Nhterla commercl a
avaiqofsttel It é?hcaf’rl%b%lfﬂﬁwﬁfb?éﬁow 2% %%haseunhlbltor. and a

El e&*d%dﬁﬂ%cﬁ@btﬁ&@mﬁh@@im? E‘@rrégf&ﬁ I:Qé?l@&%ée by an
0.8 mm am)unt of platin nR)
di p FHEHY fg‘hlé@? lgﬁstl%rhree%ttw clk%égved Ghet in

nm aﬂﬁMHﬁoﬁﬁtdﬂEﬁaﬁ&kesﬁgﬂéﬁbéglﬂfﬂgermark resistance,

conductivity, coatability, and blackening resistance
during working, excellent corrosion resistance is
manifested.

EXAMPLES

Examples of the present invention and comparative
examples will be given below to explain the present
invention more specifically, but the present invention is
not limited to them. The methods of preparing the test
sheets, éxamples and comparative examples, and the
methods of coating the surface treatment agent for a
metal material will be explained below.

Preparation of Test Sheets

(1) Test Materials

The commercially available materials shown below
were used.

‘Electrogalvanized steel sheet (EG): sheet thickness
= 0.8 mm, amount of plating = 20/20 (g/m?)
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"The %ﬁe??ﬁe

El ect rogal vani zed-12% ni ckel plating (ZL): sheet

t hi ckness =0.8 nmm, anount of plating = 20/20 (g/nR2) 5
-Hot dip zinc-11% al um num 3% magnesi um 0. 2% si |l i con
plating (SD): sheet thickness 0. 82nm anount of
plating 60/ 60 (g/ n2) (2) Degreasing The material was
sprayed with a silicate bas

oot CE S adher tAs580 FEesTorBrEh (CiddorRre L tgkness =

by N h®drmPar deouzt ngf pndemgoadewens (gf/mp
Concentratﬁfgc€£ozglgélL%%d fEQ Eg &?%#r 6”%632%& sheet

2 mnutes,” wWas Ti ure

and thieness ed0t ® mmtaamoanteef pheétingls Yﬁézglﬂng )
coupling agents: Q h es.a ratiye .
exanpl es are s )\%nggnéTi%% S%L%?ﬁ%vgﬁaggg%%ggg% 500 2% silicon
in REing 65R) t heheok nbhackoass anbuBt smof am@uattu pd, plating
and drg ngo t & atures are shown.in Tables 3 to 5.

20 [ Eval uat| on Test] 1. SST Fl at Part Test A salt

spray test2) SH998eedt@Ing to JIS Z 2371 was

per for ”Edl‘lf@rmé-@@rf@yrﬁa@ngpf Cfeat aienoh Mu&eataswa%d
§St ne 25 <Eval uati on iteri a> A=Rustin
| es

lsgreasty ageat EERIG Fﬁ@aBFIBﬁ-‘PéGf e§§9915tered

t hart deibred r k ptrddarien N{rdhisbanRePfz10%0) t anlegsScbRaftions of
30% of total area D=Rusting of 30% or nore of total

ar e§ FPCeTdIE YRR P20 t 9 fbktennartdi EaBEArassre( PLnRP°C for

ext rustigit s es f o1 sk wiﬂ@r‘p@réaﬁgtéi?r@%rt 86! seconds, and
acc d| ng tocg\hs Z 2371 was er ormed for 72 hours.

9 LR R Ry t 2Reftned. 35

<Eval uat iTie Gril#®ié acodisRusd | dge @Es|ﬁ§édthaﬁ £ ekamples and
of 10%to less t oof tota

t ot area B=Rustin 20
are}O r@—tﬁus?l%@a%‘?l%o)mf% ?Ié%‘%nth%n a]gs/e + £ bhg| vanadium
ar exonipRursts nign AdMalB080 Dy avd etlod fotrmblatans, amounts of

coating, and drying temperatures are shown in Tables 3 to
5 = .
[Evaluation Test]

1. SST Flat Part Test

A salt spray test (5ST) according to JIS 2 2371 was
performed for 120 hours and the state of white rusting
was examined.
<Evaluation Criteria>
A=Rusting of less than 3% of total area
B=Rusting of 3 to less than 10% of total area
C=Rusting of 10% to less than 30% of total area
D=Rusting of 30% or more of total area

2. SST Worked Part Test

An Erichsen test (7 mm extrusion) was performed,
then a salt spray test according to JIS Z 2371 was
performed for 72 hours. The state of white rusting was
examined.
<Evaluation Criteria>
=Rusting of less than 10% of total area
B=Rusting of 10% to less than 20% of total area
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3. Heat Resistance Test An oven was used for .heating a
test sheet at 200C 5 for 2 hours, and then the flat
part was tested for corrosion resi stance by a salt
spray test according to JIS Z_2331_for 48 hours. The
state of white rusting vvas exam ned. <Eval uation
Criteria> 10 A=Rustin | ess than 3% of total area

B= Ru%r?ﬁﬁtbF93@§t80%e2§ tRas thedoflfordl tated area

C=RustRag: 20hg18% 803l 8gSmbRano30¥ ekt ataly area
D=Rust i ng,, of 3}8% or _nore of total area 4. Fingermark
Resi st ance- Test'®35 ReS4PEANGRt £&€P¢&nce neter was used

to measurgntBeenChanggskA %o¥ah€§tﬁﬁb) b%@%Eesﬂ%@t at 200°C
after coating with vase line. <kEvaluation Criteria>

A=ALLQ¥ % ckeuipanandsthenpipe &lal. pars Hasstessrdl for

C=Alc®trdsfohorkessthiad ByOa Bahk 9brdy0t@5tMAE@cRding to
face insul ati on resi stance

Cond est A su
neas“ﬂ]rcén% %%?/% cgoﬁvaga EB“E%dTPS FeasGr eft Heisgr rysEing was
[ nsuémmﬁmdem stance. <Evaluation Criteria>

resi stance of |less than 1. 082

A-S Jguiﬂsul {:
B= Sur Fhaeta F%@?stance of 1.00 to |l ess than
2. 052=Rziklsunc§aoﬂ 1essl shann3geststanad aked. 00 to |ess

t ha D= nsul |on si t e.of |ess
thanrh%\%t%gg %%sa%abl y %egfl a 'ng g?&yarﬁﬁsed
(ﬂﬁﬂﬁ?ﬁﬁ&%@ﬂ@o@feHObyta bess thaneBogooﬁstboahaueea

fil _t'%@gs f C S e ki ng and
dry:%lg%u % of %%%Cg]f' 158 §nrfn5 géi éggghen cut into

a grid of4d nnFS@@%I@%rkTﬁesadhescenTaaS 14 eval uat ed

by the r@i'ébigrt&@ff@f@h@é”ﬁe@QPaﬁgan Srtio8easure the

(remai ni ng square nunber/cut square nu
<Evathmtdoniritealee MLPOBefore and after coating with

vaseline.
<Evaluation Criteria>
A=AL of less than 0.5
B=AL of 0.5 to less than 1.0
C=AL of 1.0 to less than 2.0
D=AL of 2.0 or more
5. Conductivity Test
A surface insulation resistance measuring device was

used to measure the surface insulation resistance.

<BEvaluation Criteria>

A=8urface insulation resistance of less than 1.0
B=Surface insulation resistance of 1.0Q to less than 2.0Q
C=Surface insulation resistance of 2.0Q to less than 3.0Q

D=Surface insulation resistance of less than 3.0Q

6. Coatability Test

A melamine alkyd-based coating was coated by a bar
coater so as to have a film thickness of 25 micrometers
after baking and drying, baked at 120°C for 20 minutes,

then cut into a grid of 1 mm squares. The adhesion was
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C=90%to | ess than 95% D=less than

90% 7. Bl ackening Test The degree of blackening in the

case of working
hi gh speed deep
change in the L

by a 10 drawing ratio of 2.0 in a
drawi ng test wagyeval uated by the
val ue before and after the test. A=AL

of less than 0.5 B=AL of_0.5 to | ess than 1.0 15 C=AL
of E®lwatedsbyhtlpe 2ratio=—af bhe2remainibgesPuareesumber

 eSU| Ain e 81 540

that Exanples™ 1 fo |t corr

éf‘eTﬁQr rﬁc&e éguak& himbkgar ned) .

sl on resistances

equfﬂ%ﬂ%&ﬁaﬁ%P%kﬁ%%%?%l%hd satisfy all of the 20

requizeyent s of
resistance, fin

coatBibi 1} t‘i/r

good corrosion resistance, heat
ermark resistance, conductivity,
bl ackeni ng resi stance at the tine of

wor lg=raps -td5Siesdabhen 198k | ane coupling agent Al
3-am nopropyl tri hoxysi |l ane A2
- a:ﬂ"ﬁo‘%r%p ?I?ig(‘f%oxysi | ane B1
3-gl yci dokypr dayddkénbridoRyst | ane
3-glycid r i et ho | ane Tabl 2 Vanadi ym .
corrpoundof% (%Ja%%%él u?n’% :)}?(i;%% Fared 72 Vanabfom 8?0%?5511}9 by a
Z3 Vareadingm mxtdar erf/| 2c@t tmas ehidd Speedi deep drawing test
ace < 0 0; 1
1 1%%@%@%#‘? e Xhandy ﬁﬁll‘k'liélﬂl‘}iiu% Betotetand
after the test-
A=AL of less than 0.5

B=AL ocf 0.5
C=AL of 1.0
D=AL of 2.0

to less than 1.0
to less than 2.0

Oor more

The test results are shown in Tables 6 to 17. It is

learned that Examples 1 to 68 exhibit corrosion

resistances

equivalent to chromate and satisfy all of the

requirements of good corrosion resistance, heat

resistance,
coatability,

working.

fingermark resistance, conductivity,

and blackening resistance at the time of
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CLAIM5 1. A surface treated netal material,

characterized by being conprisedlbf-a netal materi al

having (1) a surface, on which is coated and dried an

5 aqueous netal surface treat ggntagent, t he aqueous

netal surface treatnment agent =€e#pfising: (2) an

organi ¢ di.l i cén scorfpaend neAtedmadi nlednatyridendiracterized
sil ape [ ) .cont.ajni 1 no

gro%g Pngqlﬁ scjrar)%\pg%%{gg (gr%d Eia(?‘{s% alner&gco%&[e%lnépaa‘gieﬂ (B)
cont ai ni ng ond gl y@&i dr fggasup dm whiscchholecadatgd and dried an

sol hguWBLSh ekl %u[x(flé)c/e( IEE)r]eagé;meﬁxé ddbr,’ and

containing, in_its nolecule, east” two functi onal
groups (a) of thfe aoieasa medisf R adferigigrtment Rgent

andcBapis siipdependent |y represent an al koxy group or
. hydroxy group,. . at | east one representing an al kox

group) and onéZdr WpPEIenist Siddgorny Rt (W), Yobtained
hydbepbilkhelihgnat isanahegicepl iy mpiact@d fddlaining one
PO AR B e (RPRLALE O oA (908 4ng agon
gr oyp) andthawviing aneavdyadel ywiolgcularindgitghimaifecul®O0n a
so £8034 il nsEaR (2R B % LA T
aci dpntgdhippesphoiites aciléciNe, atd 125 t5)tveo vamadiiumal
CoPBINAs Ehy 59 SRR RN YRG0 ) 1% an
i ngiedpeAngeptlyhsepgrpesitt @n adawixg 9r3my & thhwdroxy group,
sol he wekght ohat kepkeXbhtWhly &h EN%oxy group) and one or
more of at least one type of hydrophilic functional group
(b) selected from hydroxy group {(one separate from that
able to be included in the functional gfoup (a)) and an
amino group, and having an average molecular weight of
1000 to 10000, ’

(3) at least one type of fluoroccompound (X)
selected from fluorotitanic acid or fluorczirconic acid,

(4) phosphoric acid (Y), and

{5) a vanadium compound (Z),
so as to form a composite ceoating containing the
different ingredients,

and among the ingredients of the composite
coating,

(6) the solid weight ratio [(X)/(W)] of the
organic silicon compound (W} and fluorocompound {X) being
0.02 to 0.07,

(7) the solid weight ratio [(Y)/(W)] of the
organic silicon compound (W) and phosphoric acid (Y)
being 0.03 to 0.12,

(8) the solid weight ratio [(Z)/(W)] of the
organic silicon compound (W) and vanadium compound (Z)
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organic silicon conpound (W and fl uoroconpound (X)
being 0.02 to 0.07, (7) the solid weight ratio
[(VW/ (W] of the organic silicon conpound (W and
phosphoric acid (Y) 35 being .38 to 0.12, (8) the
solid weight ratio [(Z2)/(W] of the organic silicon

CONpR N onpound (Z) - 32 being
O.g}%%;io 170@and (?g?fjtheé‘s(olld wei ght ratio [(2)/(X)]

of the fluorotDnpdiial %Q@l@nﬁamiaoﬂmlm@ohbbh GX(Z)Of the
bei B9 b1 dfnp il ?qu arﬁi%ﬁmr@&ﬁﬁu being 1.3 to

materi al as set for In clarm1, further contal ni ng,
as & G- ‘ngredient (C), in the coating, at |east one

type of cobal ta campisyl S8l 8L @Gt LM hd¥ee H PUPas set forth
conprised ,of cobalt sulfate,  cobalt nitrate, and

cobaf rat EUTAER GHESEHRE, 7P @R gmmf%ﬁ%nt (C), in
[ (C)t/h@V\)doactfnﬁ;a,l (h@fJgafHHt'l Srid i1oaie cormespih  Womhs

bal 01t , f
Cr oRpas Rt it Enerorcing a%:q%m)fe%ﬂf’ % fnc&gwgtc sulfate,
conpobsdd mflta:anm,alam:htc&rbaa]lt maﬁlfmastwrf adree 04 tmhl sdﬂlld
t:a f t. of
o SUIGRE AR HTER 1o R, AR SaiL iy neptoun
th_adwﬁoenahd:db@ds: tdeampRBEC @ dgisved Ddried coat i ng
wel ghF °f3.0' 0 > ml%a%zeg/ﬂ?eat%d ’ﬁleséglf Qr%ecédlfz'.erfigli g&i@é@éerized

material of c wherei'n sail
mat BYi Being soFnrdisssbef @ aed@l Mptandell shecthe surface of

which an aqueous metal surface treatment agent of claim 1
or 2 is coated and dried at a peak temperature higher
‘than 50°C and less than 250°C to give a dried coating
weight of 0.05 to 2.0 g/m?.

1, A surface treated metal material of c¢laim 1, 2,
or 3 wherein said metal material is a zinc-based plated
steel sheet. '



