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plated steel materials are being widely used as building

materials and members of automobiles, household
electrical appliances, etc. due to the high corrosion
preventing function of the plating layer metal. However,
in plated steel materials, the phenomenon sometimes
arises of oxidation due to the salts and other
electrolytes contained in the air and the oxygen and
moisture present in high temperature, humid environments
and consequent formation of white rust and corrosion.
Further, in certain environments of a high temperature
and humidity, the phenomenon arises of the plated steel
material discoloring and appearing to be black. Both
these phenomena are due to the deterioration of the

plating layer metal and are sometimes considered a
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leaching of the particularly toxic hexavalent chrome is
small, the corrosion prevention property cannot be said
to be sufficient. In particular, when the damage to a
coating due to shaping or scratches reaching the base
iron is large, the plated steel material drops in
corrosion resistance.

On the other hand, in coating type chromate
treatment where a treatment solution containing
hexavalent chrome is coated by a roll coater etc. on a
material and dried, the coating formed will contain a
large amount of hexavalent chrome. Therefore, even if the

chromate coating is damaged due to being worked or
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containing a vanadium compound and a compound containing
at least one metal selected from zirconium, titanium,
molybdenum, tungsten, manganese, and cerium and metal

30 surface—treated metal materials. Further, JP No. 2004-
183015 A describes metal surface treatment agents
containing a vanadium compound and a metal compound
containing at least one metal selected from cobalt,
nickel, zinc, magnesium, aluminum, etc. and metal

35 surface-treated materials.

DISCLOSURE OF THE INVENTION

However, each chromate replacement technology is
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Having a total coating mass of 100 to 1500 mg /m?

particularly preferable since it improves the corrosion

resistance, blackening resistance, coating adhesion, and
30 alkali resistance.

The composite coated zinc-containing plated steel
material according to the present invention has extremely
superior performance in each of the corrosion resistance,
blackening resistance, coating adhesion, and alkali

35 resistance, so the present invention is an invention
having extremely great significance industrially.

BEST MODE FOR CARRYING OUT THE INVENTION
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mass%. If V is less than 10 mass%, the corrosion
resistance and the alkali resistance may drop. When V is
greater than 45 mass%, the blackening resistance and
coating adhesion fall. The amount of V in the composite

30 coating is, with respect to Zr as 100 mass%, preferably
15 to 30 mass%, more preferably 20 to 25 mass%.

The phosphoric acid compound is a compound supplying
the P element in the composite coating. The phosphoric
acid compound is not particularly limited, but may be

35 phosphoric acid and its ammonium salts etc. More
specifically, for example, orthophosphoric acid,

pyrophosphoric acid, metaphosphoric acid, polyphosphoric
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The amount of Co in the composite coating is, with
30 respect to Zr as 100 mass%, preferably 0.5 to 10 mass%,
more preferably 0.5 to 5 mass%, particularly preferably
0.8 to 1.5 mass%.
The composite coating in the present invention also
contains an organic acid. The organic acid is not
35 particularly limited, but for example glycolic acid,
‘ malic acid, tartaric acid, oxalic acid, citric acid,

ascorbic acid, lactic acid, dehydrobenzoic acid,
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conpos$icte fegainagthe KevPegiiedenssinhr edidithensicowalsite

StructdheingUB8htak nsNthRabkh8hiBr @PEH! Yn &Rd aBRm@vVedith
in corrosi on resistance. Oné reason why such a
conpo$FEREEGatPngTi 85f dPRelasgsy naf MPRE 6hganid® Hesgt, the

and mebakihgnadhesosl ahtigrgd BYkhOinMeks9Bt@hc® fall. The
20conplex a de?gghthree-dLnenS| nal %gastructute S

for med REMI § 9r 993 Copgifli EnakPa, cPMPOgA§ecsoating is,
becomeithxedspactheockeasnantes fhetepepraesbably 10 to 70

struc s), L.n i nproduced due,to_etchin
of ThSERL: rBRE EFPEeE Ey TRt PEGREcne Rt crbRbECRRasLy
denseprefiesebdiynkhstondld mesadture using Zr-0, part of

the Zr 20 fpy 9§ﬂ§§8§%%28%$ge§y 999L$85t§%§9§§tg%agﬁPCSteel

Further, by _et atlné surface
253ci d WRABRT18br of nghehpresapbsineenbienngant he pdhdsted by

at th@oating the surface of a plated steel material with an

aqueous solution containing amounts of the basic
zirconium compound, vanadyl (VO**)-containing compound,
phosphoric acid compound, cobalt compound, and organic

30 acid for supplying the composite coating with the zr, Vv,
P, and Co elements and organic acid in the above ratios,
then heating this to dry and thereby form a coating.

The treatment solution preferably has a pH7 to 14.

In this pH range, the basic zirconium compound can be

35 made to stably dissolve in water. As the pH of the
treatment solution, 8 to 11 is preferable, while 8 to 10

is particularly preferable. When the pH of the treatment



interface of the coating and plating surface is

i ncreased and the corrosion resistance and coati ng
adhesion are 25 inproved. The platged steel nateri al
on whose surface the conposite coating is formed is

not partlcularl limted so long as the plating |ayer
cont ai FRL Yt Hen ¢ BRI adiusteds pdsthel BHtadiustgr, the

miﬂfﬂ%éﬁéﬁ%n@@éeéh@%npﬁ@ﬂtdﬁg%agemﬁégda PLat ERgmb 8¥eT ammonia

conpri sed of zinc and unpavoid urities.
Al ter ME St yETiethelming bl erigtharosapiae edphespbpric acid,

mat er irgil ¢ PrOVA eled, %?@r@fﬁ@fi@%é?&ercg%éﬁi&?' QSld | Brmonium
ddition to, zinc (and unavoi dabl e i npurjti

ngr edfi SRS 4F 1 B ZF ndMe¥ R BRNONGR), It q% mﬁ agh@ster is

35 Fendk Qﬁdﬁﬂi?cb{hl@dﬂ/y 1 Bh Bf S| £ Pl S d Ns | Byedoss Qo€
contalnlnggl~ add| |on to zin (and unav0|dable
jka

i mpur i%S Rf TP o8 oL 1 &R bFeaimend
- 9  nmmesfoion ) ess of Ng, and 2 mass% or | ess of Sl.

The pl ating,,| ayer_,of tEé | ated steel materi al
forned by Pt : OnégcsarﬁJl%omR‘?ﬁslﬁﬁ a‘f"i’"i‘]tglng
10 ayer hayinge & atarect byhwee-difmereti atigil rﬂta:tucﬂg;réS superior in

el ect %%erqt |In éaeqiq{yddeaoo | t| Qn Vpehdatl n%oziwsozﬁoéf"ngqsplstance

plating, "vacu
pl ati @glerm:telm?cbn twier eswante & rwnfgmmtdthlr&erndazmnmed is that

C et NOSn B0 ARR Y0 e 01 SUNETo SR UL oy

secure wett :% etc. hese may
&

Furt héermegiome m&ol@fx,claald@m tﬂk@eaqopbm@nal
1fter sFE'r%'%:'t'i‘Jg:ve tihe B afeRd ratiealy PRE &R, 232/ Qﬁfganlc acid, P,

sprayed Sé wat er or aerated mater Spray
P

sodi ufh kEcOMes fiieSds 15olthe; 6’|3reaéfran§;95ay(é’@tb§¢eﬂ mesh

pOWdEB,terlcltG;lrfé@QSpﬁ&Tde ZAowderc. W&@l&&%dﬁ@e'&’@@%% etching of
phosp ueous, sol ution th

te n a eof,.
Furthg% PgaggpﬁhéPrﬁéFﬁfBFgeqPﬁ€°HP§@FenNﬁ§e that in a dense
resi stamee-dfiniche iphatli Bgruatupeeuséaignzat-of,0obart of the zr

appl yj h it ating.,after the_ pl
2Osurfa@§9n§% §8§%g8%%§F§d% agogQSalF1§WFP§te%%Ft%FEkegy
sul f aeéchdngolthei paaténg. Sﬁhéanetbgdaofoagamungathd when

pl at ed $heqk %ﬂEeEbﬁgfsﬁﬂgféggtThBh %ﬂ% %Bg@%qgﬂtat the

sol ution nay % spra
nmet hodrtesfrceofi genﬁpﬁéang éném@#aﬁgnﬁesneﬁacau is increased

kni f eafgt bRd, cBk€os3Bd r&sAQtande BAHt keHkahLY adhesion are
( 25 IImtJef‘%proved.

The plated steel material on whose surfacée the
composite coating is formed is not particularly limited
so long as the plating layer contains zinc. For example,
it is possible to use a plated steel material provided

30 with a plating layer comprised of zinc and unavoidable
impurities. Alternatively, it is possible to use a plated
steel material provided with a plating layer containing,
in addition to zinc (and unavoidable impurities), alloy
ingredients with zinc, such as Al, Mg, Si, Ti, Ni, and

35 Fe. A particularly preferable plating layer is one
containing, in addition to zinc (and unavoidable

impurities), one or more of 60 mass$% or less of Al, 10




When coating the treatnment solution, to inprove the
wettability on the surface of the plated stee

material, the treatment solution rpy be given a

surfactant, organic solvent, etc. to a range not

inpairing its inherent 30 performance. Further, if
neededia s gepbaheagenf Heay ando2 besadded. 1Fast hér si.
the treat mepte SOl 4tiR Ye PE B ri -
filler, for eiagple, ﬁn?g%%gn%nw%ﬁguﬁ%?ggg égggghﬁ%g?rlal may
t ungstiedh Eeuedi e apyrphetindencgha@hi Fer 36xampdei dehe plating
ceri umddiorhde, ,TeEAPh D8 Gy WY a8 £ nof | 495 OF 85E Pryex,
onoIef%n m&gf cpllo?%§§ SYIlca,'vap%r &g%aégégp? ta,

tc. toleRevemiainar cHRRORNERRSTt ipRrP 18t ingr kilthgpersion
the CUMOSIAQ, CPALEEn 2 e LN AL NIrPr @R, SA€Ctne hot dip
material of the present invention. The range of the

t ot al RIGHRINE TRiSReYf threredipsite fkwatmeghed, t fendzimir

pl at edhetitred, MdEid@l o BWISRCRIAS Wi RELTSNabL Yo POi O ing to
2000 ng/n2 or so. In this range, it is p033|%le to
obt ai P GHEF ¢ IR el Hoit & %1 deLe i il $)) My deedised.

1xteel mat erfattHeaw NbeXaed |RMpE OB 1 Hbnd B8y SERCEppearance

bl ackeni_.ng resistance, coating, adhesi on, and _ al kal

r esi sta?r?ceg: A By Ileaﬁreg%esrﬁeq VRS orR L TRY &P sprayed
parti &y a,;altyemrcef el ted angegf dpraiat dy Caoa§dc[fg}m phosphate
anoun the 0site coating §$.100 to 1500 ng/ nP.

I | e;aéqu%toﬁlaérq sfgg‘{g)nlgq%rfﬂ,ort e tEar rdoéyoﬁﬁcsi%qwa fthe, 210C

bl ack @hiosghates ipstwrs, raghesikal ihyesigamwaghate powder, or
15?” op. ghf a‘?;él%rou]s's%l\ﬁl/dfg'thtel}%o%qa“ ng may becone

ragil e and the al ka resi stance and coati ng

adhesi on maR G, Wedurdhegy &eindsmesntthsolkitaakeniag

treat rehg spladicd o 5188 PTRESHIA! ast Be HRRHInt Sor applying
preferably heated to dry by a peak netal tenperature

of 506’3%1% COFBE ST & £RFE 1nINGEE erhahet R ahd &G ngheeswgdace may
i S nobepalreipaear by lai obed t2@uakd teay rbe iake 10fsNGate

20.air, diée%t flanme, induction heating, infrared rays,

an el 88rti¢°0vels-%tc. EXAMPLES Next, the pr esent

i nventi on ®hlel med¢hexplodi wedtinge thepediatiedalsltgelbuaterial

the p [ ti ' Lm : 25 the
foIIo%ﬁ%ggggegﬁﬁgct@%a%%ﬁgg%e#gbFéﬁgtéﬁgmgﬁyhgergpyogf the
of thepzay Wethodgodippdngomgahpd, acbdlotokiiéng method,

COMPOShbGeteRlYy! REEHBLHEPEL 8y nNeLen Al t R COTRQUILS ot
used for the treatnent, solutions are

particularly limited.

When coating the treatment solution, to improve the
wettability on the surface of the plated steel material,
the treatment solution may be given a surfactant, organic
solvent, etc. to a range not impairing its inherent

30 performance. Further, if needed, a defoam agent may aiso
be added.

Further, the treatment solution may be given aA
lubricant or filler, for example, molybdenum disulfide,
graphite, tungsten disulfide, boronitride, graphite
35 fluoride, cerium fluoride, melamine cyanurate,
fluororesin wax, polyolefin wax, colloidal silica, vapor

phase silica, etc. to prevent scratches and wear when



i ndicated by the follow ng notations: 30 Zr: Al:

Zi rconi um amoni um car bonate A2: Zirconi um sodi um

carbonate A3: Zirconi um potassi umgarbonate V: BL:

Vanadyl acetate B2: Vanadyl phosphate 35 B3: Vanadyl

citrate B4; Vanadyl propionate P: C: Ammonium
phospH&‘?Jéklniltbe CoOmERE bien PRRJEPAAZ ENEpCOoMEaimppg| plated steel

carbonmeerX1 Spbahd piisate i8apisnacids: 5 EH:
Citric acid E2: Maleic acid E3: Ascorbic acid E4;:

Adi pi ¢ aci dT®t B2rFrtChstkdnpatat i Geatbndi Padnsoft hee composite

fol l oW idd Of i Oe APIStIRI SLeSEUNaPEFPA1 Asbirdacd is
conposite_coating formed froma jreatnent_sol ution

tont aiRF WP ZRLLY, San EOHot"EORt AMisRy G& HHe range, it is

cont aigy S\t 6l &Tef € AP OSUE Ci i Ce@fipbls 1 886 FBa©06d A ind-chntaining

conposite ¢ M|%%fonmdfromajreMnem sol ution |

cont it HFEZrS tardt aiRF Hot RIWRE n ¥t PLek, CamkPr hon

?r ganijrﬁ‘?:ﬁc‘éiﬁhnﬁ,i leaod]ten?ir?g?oxjé%s:pﬂfm@@é ) Gc_:@a)@iﬂ@g?/dh%sion, and

or ne rgm a treatnent solution . containin r,.V, ,

Co. Bt M e ST TR i (DA STy ipention. The
10r ganipa @il ch va 1t by reespistaldle drarege 100 thmss$bautsoseing amount

t he sc of the present inventio th nd , »

or ganiogfog K| Cboer?pnOSSlgcreea SSER R aero[}Jn@;?@ fgs%@i“bq/%'t 1f less

4: A ¢detni PG ongvief , usheg cas rasioat ireg isypacehr bimtckening

treatr%g,t- | O ] S i rtially
reduced ¢ s?%nﬁé’a%rgj, gqlé%gulsogs%lu%borgée( ?ne%ﬁc(#l(%!n' rIaﬁ eVt 1500
40% amﬂﬁmmltbﬁdapagnngcmaycb@gpmsi@@agliesﬁnd 3beTad kali
1F0NPOSidS QNGNS JHERAY SHYG IARRIRY frod I eat ment
solution di|uted by deioni Zed water to adj ust
When using a treatment solution to treat the plated

steel material, the material is preferably heated to dry
by a peak metal temperature of 50°C to 200°C in range.
Note that the heating method is not particularly limited

20 and may be any of hot air, direct flame, induction
heating, infrared rays, an electric oven, etc.

EXAMPLES

Next, the present invention will be explained more
specifically, but the present invention is not limited to

25 the following specific examples.

Table 1 shows the ratios of the Zr, VvV, P, Co, and
organic acid of the composite coatings prepared. Note
that the compounds used for the treatment, solutions are
indicated by the following notations:

30 Zr: Al: Zirconium ammonium carbonate
A2: Zirconium sodium carbonate
A3: Zirconium potassium carbopate
V: Bl: Vanadyl acetate
B2: Vanadyl phosphate
35 ‘ B3: Vanadyl citrate
B4: Vanadyl propionate
P: Cl: Ammonium phosphate



the ingredients to predeterm ned concentrations on the
surface of a plated steel material by a roll coater to
give a predeterm ned dried coati-nglarount and

i mredi ately 35 using a hot air dryer to heat and dry
the coating at a_ peak netal tenperature of 80C. The
treat ment sol utign ReFivp PROSPPELe12 Table 2 shows

t he treat ment: condi oo rard resdltdes of tests and
evaluation of the fabricated test pieces. The plated

steel material s MsedWAlé PREIEHS owing notations. 5

M : Hot di @r%@nglcataidflgis(;pl ating deposition 90 ny/nR)

M2: Hot dip 119%AlL-3%W-Q.2%85i,-Zn plating (plating

Sdeposi tion 90 nghifMELICEREAEr 0- Zn plating (plating

deposition 20 ngbnPMa1lMic EBeetro-119N -Zn plating

(plating deposition 20 Q /V2) Mb: Hot dip

550 - 1. 6%Si -ZnEﬁl'atAisﬁﬁr%(lﬁll\/gFiyﬁg deposi ti on 90 ng/ nR)

Bel ow, the eval gat:i pdiptienacadd test nmethods will be

shown. 15 - rrosion Resistance Sheet and cross-cut .

Cest pi sceNoRB & BihR8LolProe Lo aF COBray LPBsrs hEsdg loning
10on JISrZo23&ttkowe240ulsedrs. The corrosion resistance

was | udged h rea percentage of white rust after

t he salt sg%ﬁ?&t gg?. %20 The evaluation criteria for '

t he corrosRopompoisstanceatang formed| dweom Shéeeataent solution

pi eceeﬂné\aimhgezévsb 0%B: pWIhbe EHREa9UShoO¥sand hrot
more than 5% 25 C ite rust over 5% and not nore
t han GO0kapningi déneyserseerc3dvser 8sddeut test piece
15(1 ncl udi ngpWhbtenkdsp:.at cut parts and vicinities) A
White rust _0% 30 B:; White rust over 0% and not npre ,
than 5% C* PRIPESLHSt CBELEINGof ROt TABr 8 FREATEEHT solution

D: Wuiértaaingver 3A% v AhlahbtReshshanteg2@,9tb,oknd an
Par cloelaggnli\lgﬁggigr.mde by N hon

Prior Art 3:

20 A composite coating formed from a treatment solution
containing Zr, V, P, Co, and an organic acid but having
ratios of V and organic acid with respect to Zr as 100
mass% outside the scope of the present invention (both V
and organic acid being greater in amounts).

25 Prior Art 4:

A coating formed using as a coating type chromate
treatment solution a mixed solution of a partially
reduced chromic acid agqueous solution (reduction rate
40%) and colloidal silica (Cr03:81i0,=1:3).

30 The composite coating was prepared by coating a
treatment solution diluted by deionized water to adjust
the ingredients to predetermined concentrations on the
surface of a plated steel material by a roll coater to
give a predetermined dried coating amount and immediately

35 using a hot air dryer to heat and dry the coating at a

peak metal temperature of 80°C. The treatment solution had
a pH of 9.



35 Parkerizing) was sprayed on the sheet test piece at
60C for 30 seconds by a spray pressure of 50 kPa.
Thereafter, the test piece was waghed by tap water
for 10 seconds, 13 then dried by cool air. Next, in

the sane way as above, this was subjected to a salt
spray test Hahledo shanss v tyaptdeant siondid sy and results

per centrage &fs Whid @vista dfdelod e SRHYr iU tBA €St Bieces.
The evaluation criteria for the alkali resistance . are

shown Tha Gdated Wheed madie RIS UARG Savsstthy erolplgvwing

and nelot@ieddan 5% C. Wiite rust over 5% and not
nore than 30% 10 D, White rust over. 30% - Bl ackenj ng

SResi st ance MIsi A ta ddenhLram! atdfser @iGte neh deRE R 90 mg/m’)

humidity test Hod ey 1Risede 38y~ .I2awed 2r0 Sitanithd N a
70C x RH85% _at nosphere for, 144 hours, then the
appear ance (H€t159,CeRQSLF IORaMh &Y/ ™Mhe eval uati on

gr: teria fors:t E&eblta@c@rm: :ﬁﬂatrizlfoj Sipdned nyf egudMtion 20 mg/m?)
el ow. A: No chan at _al,l_.B: t,_no change o
obser ved %H=CE?§% °Jﬁ§€&%ﬁ%ﬂid¥$iﬁ8 er¥ &tqﬁg<§%9ﬂ51tlon 20
10di scohat/af) on observed Coating Adhesion A test piece

was coated wi th Am_l.ac 1900 Wi te(r Kansa

Pai nt) usi#g'aﬂﬁgrd&gaP§Fg§n§h£%§lﬁg§tég%%§§5¥o dry at

120C for 20 pliatings deposhitdiom #02agnmd} i ed t hi ckness.

Next, 1t “@%lb@ne%ﬁgdebglggkhbggiW%&Era%%rt%gt methods will be

m nutes, takén 6ut, then"allowed to naturally stan
for 2howours. Thereafter, a cutter knife was used to

1gcut the cg%&&ggiggt@egnggg%%rboard of 100 1-nmm
squares and a 30 tape peeling test was used to find

the remai nSh§eRurber CXEFSCEAT k§S$qRarESS YRES subjected to
eval ughh@n spirbieebatkobakka onalrggzadBesi @8rar@0 hours. The
shown bel ow, A Renainin% sguateé %&O 35 E: Renainin% ¢ £
squar 69¥§85(67 E€S1PRAR ol aSC) URIRE RYn§§qA&FEs PEgTentage o
to | eshitkamu88 d4ter the salt spray test.
20 The evaluation criteria for the corrosion resistance
are as follows:
Sheet test piece:
A: White rust 0%
B: White rust over 0% and not more than 5%
25 C: White rust over 5% and not more than 30%
D: White rust over 30%
Cross-cut test piece (including white rust at cut

parts and vicinities)

A: White rust 0%
30 B: White rust over 0% and not more than 5%
C: White rust over 5% and not more than 30%
D: White rust over 30%
- Alkali Resistance
20 g/L of Parclean® N364S (made by Nihon
35 Parkerizing) was sprayed on the sheet test piece at 60°C

for 30 seconds by a spray pressure of 50 kPa. Thereafter,

the test piece was washed by tap water for 10 seconds,
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B: White rust over 0% and not more than 5%

C: White rust over 5% and not more than 30%

D: White rust over 30%
- Blackening Resistance

Using a constant temperature and constant humidity
test, a test piece was allowed to stand in a 70°C x RH85%
atmosphere for 144 hours, then the appearance was
visually examined.

The evaluation criteria for the blackening
resistance are shown below:

A: No change at all

B: Almost no change observed

C: Some discoloration observed

D: Clear discoloration observed
- Coating Adhesion

A test piece was coated with Amilac 1000 White®
(made by Kansai Paint) using a bar coater and was heated
to dry at 120°C for 20 minutes to obtain a 20 um dried
thickness. Next, it was immersed in boiling water for 30
minutes, taken out, then allowed to naturally stand for
24 hours. Thereafter, a cutter knife was used to cut the
coating into a checkerboard of 100 l-mm squares and a
tape peeling test was used to find the remaining number
of coating squares.

The evaluation criteria for the coating adhesion are
shown below:

A: Remaining squares 100

B: Remaining squares 98 to less than 100

C: Remaining squares 50 to less than 98
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|1 uAucﬁl"L‘foL%lﬁeucﬁaﬁ f'l7“Rs° %Oé“m%al”nmlgab?]eated steel

2, th@atenrp@du tsepegdtced 1z rwrrwmoa)! miersg. gilaatee silesdkening
”Htefkéklg%%% %'n%o%Qakgﬁa%ﬁﬁ%QQ% ?ﬁﬁguﬁ§1fﬂfggjékance

has sugerlor el f ormanc h of corrosion

r esi sEApsactevakzest bon ey isigeat compospitececartdngs formed by
CfOSSCSHElhﬁsknB'aﬁﬁhn bﬂp%%%'@g %g%lsg%n%e fg%ga'g%eel
adhesi on si st ance. F g
test Mptesasluat hraacoepssisod ugsani p:gntbfala:m@t al basm

coat i (o] 1 S g t

wer e ggﬁggﬁﬁgg Eg&BQu&@ o@QgﬁQQgcgvgéﬁe éﬁ%?%gﬁH% ébmpound
resi sPRpeBNoBLgcREARNGOPDOrRS) sEaheét eomprgd, organic acid,

10adhesi i, watdrakkal hakeshshapae. t35140p99§egohﬂogﬁk% coating
in the plated steel materials of th conparative

exanpT@tatREpe: mﬁ?éhnSeéRﬁﬁﬁlég EBPeZFoe SHENSf @sallP0 mass?

8{ tE@ p@réﬁranaﬁﬁs of Qortesusnﬁﬁ§§%$tan§ﬁ 5 to 100 mass% Co
ackeni ng. r bance, .coating adhesion

reS|s%%n@é1 ﬁ £ Cfifﬁé indAgBoﬂﬁ%§?f8 ﬁﬁégean ' ¢

zi nc-redsRi ning plated steel material superior in
corrosion gesis k fesistan coa

5adheS|on %nd a k§§ﬁp?gé?§t§§%€g% har act ??%%ﬁngypfgted steel
haV|myﬁﬁtxm@ogmm%rEQHtingC®DrQ%meyresDatangeanhlackenlng
dryi ng ONst Hecsuréseeifg . Qdﬂééiﬁﬂ sig8la1 BRI 8718k i 8tance as

treatnent sol ution containin asic zirconium

conpdifitd, T YEHA ?W)lcoﬁﬁﬁ?@rkmmﬁhat said

phos piwiip &s BEd dc@@ﬂﬂ@cylndha§0£a¢6té3pmg%9§§”8f 50 to 2000
acid, %pzand wat er and having a pH7 to 14,

conp t®"coating containing, with respect to the Zr

elenent aSBlOOZH&SSﬂbosikerbdﬁtéﬂ“hﬂﬁc*ﬁoﬂibiﬁhﬂ@ lated steel

mass? 0 100 nmms in 0.1 to 20
and aé?n é(;érllglaam?csu STieL Jll’b %or%sz_%srs%)slstance S‘blackenlng

resistance, coatlng adhesion, and alkali resistance as

U‘l

TN

set forth in claim 2, characterized in that said
25 composite coating has a total coating mass of 100 to
1500 mg/m?.

4. A composite coated zinc-containing plated steel

i

material superior in corrosion resistance, blackening

resistance, coating adhesion, and alkali resistance as
30 set forth in any one of claims 1 to 3 characterized in

that the plated steel material has a plating layer

comprised of a composition of Zn and unavoidable

impurities.
5. A composite coated zinc-containing plated steel
35 material superior in corrosion resistance, blackening

resistance, coating adhesion, and alkali resistance as

set forth in any one of claims 1 to 3 characterized in



15 2. A conposite coated zinc-containing plated stee
materi al superior in corrosion resistance, blackening

resi stance, coating adhesion, andia kali resistance as

set forth in claim1, characterized in that said

conposite coating has a total coating nass of 50 to

2000 thetmjhepplated shgsdsimed egdatledas re-pdattiainilayer
plate I L (AT [

ool ST onEE g et on a5 o o Ao SOt dy addrion to
and akkaki angsuoeandciakde sapurdttilesi,n opleaion zmre Of 60 mass%
char agt.e dign pt hat I.Q 35 | tig

ot ol C60arr a0 maa of C106°C8 1500 nulae o, he T ndbst or
Sconposiese @éaﬁéd zi nc- cont ai ni ng plated st ee

material superior in corrosion resistance, blackening

resi stance, coating adhesion, and al kali resistance as

30 set forth in any one of clains 1 to 3 characterized

in that the plated steel material has a plating |ayer
conprised of a conposition of Zn and unavoi dabl e
inpurities. 5. A conposite coated zinc-containing

plated steel 35 material superior in corrosion

resi stance, bl ackening resistance, coating adhesion,

and al kali resistance as set forth in any one of

clains 1 to 3 characterized in - 19 that the plated

steel material has a plating |ayer conprised of a
conposition containing, in addition to zinc and

unavoi dabl e inmpurities, one or nore of 60 mass% or

|l ess of Al, 10 mass%or less of My, and 2 mass%or 5

| ess of Si. :



