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havi ng a cgpd@oa;tuqrblagguer c C t he #on,m o
exceegs 4p98PA lpgayer coafing layer. %s fOSFé{P“ S e et ffog }%mé)ergfé:reenggtehgc” yydfgfénfo piErof

di ssolving rates of zinc and iron into the el ectro- detail hereinbefore.
plating liquid is significantly reduced so#* hat it When t he

el ectroplating procedure for produc- becomes difficult to maintain the
concentration of ing the surface coating layer is applied to the base

|rop and zinc ions at desired |evels, respectively. coating | ayer which
hag”been produced by the Generally, mhen a soluble anode is used, the  __lw—

gmmg_ap_n&al_sprayl ng procedure |t |s oxi dati on of [ERR] |nto

[T o



I
3 %

concentration of [ERR] can be controlled to a 30 coating layer to the
steel substrate. desi Sed | ow | evel even when an insol ubl e anode,

Wien the base coating®layer is prodi@4¥ 88% he for exanpl'8, an anode

consi sting.0f (RR- %R of the surface & el T 0PI atdRGoARAN f fat e
r esul:t ajuinsén! ©YbeOtoatdld, td thelsudbce dihing f eat Urdﬂrrg'hsrdr%mgtdﬁ (Lﬂlgder;%we g,cgt,@ ' d
coat i nglettegderof 1/30, fori2swickitest THe swddcerreand, then, el ectroplating procedure to
be ®ar r’f@ﬂs t"“%i'tWé’&f”f’c""'z The oy @Cpé@eto t he next el ecwmﬂsabm ng procedure

for hi g°Lh ?Fs? Y pas$i ng roducr ng the
surfacg\o&‘.‘gﬁ%t'esu confgjﬁa“’@ qéﬁ r%--‘,F;,t he steefgguggfci ate to ?ﬂ ated. That
IS, theefects or 1es§>lp&t 90Ngnd bfCpHE durtbsedretor produgisag. i@ base cogf yng

above- prdof dneedartigpes sitisfedtaret r opl ati ng net hod | ayer can be used for
pr oduci n the surface is suitable for mass piNdehef®ui on of t ha2balke coated
coatin ﬂx’g}% o? exa@‘?f@’ £e78ne ¥Rt rati ons,_qof steel materigl at a |ow

cost. ,§§cq Lwe%vﬁ\ﬁ thidkh D adl fate and”zinc sulfate thefein. In this
case, m&smsﬁsrm oAfa shititelof m&ﬁaadu&deSI rabl guice@idct i on 4Qs e

wat er - rof e exgmpleoiddhurad Heon trbdted lvils@ coad i ng  of cat hode efficiency can be
avoi dedincran sphosphaw solutwlr'ayverawﬂgbe om ttethe resgant antacadecatingdeveofhat he
above- rﬁé?ﬂn Iectrodae:osr‘:or;med‘ e ﬁa:ﬁ:gent Inv@mpgsfm\aﬂrﬂq&:v g;:igraf:gmlrnﬁ:lﬂ

i1l ust I’;ﬁﬁc%a: ﬁxp@aptp&lr Qteﬁ cdhid rggy&et hod. jected to the aforT mentroned t y t"'lﬁé

f ol | oW dagventighaD| sprayind NMethbé. C ﬁ@SchQ@r t he su,re lﬁ’t@%recrgaéaltéagn TaWE 2.

each ofcobtlaesteera-mpﬂnee'yastidmeécd|hwmengat ests be small as |long as the obj ects
of the tpmperatpte of 40°C f°fv'éé¢ eOH pwfeai“tno the pgQRdst, of the exanple. invention

can be @& e subjgsted dfranace coat rrmgsdney&sceeares ke wyse padchskaby a
conventléﬁagcefizmca% :ﬁgr c::erncf’a'g@,sphgphr Edaimpte liwerqxaoiploar excépthiia after the
electr aadhkd e 150h .ngymm,wmm soQy@por at i ownt'"uous galvapiging ne*tomfdre was

A phosphatnhethé isbrifacé ay e srdai gibsthaes atdeen pr e- f @ast?(&'&i‘? r
is pre arfed(’cbgnuafes Sxparaped fronh qagh ather | ng tygfeso,iatrfé?ﬁ:é%ﬁt rﬁjregm ) éé(‘%
el ectro@E é‘f’i’ eﬁ’g‘c@;{zh‘d % ‘ﬁ’é‘t ‘gff?i cl Oosedrayerhadalcbla. BbstRALnd Wdidhe addh
he‘ﬁ@ﬁbér%f &g S et 8 | 78672412 8, ainhd eeatoplatigetocetivre tfd1| s
subj ect mtgqa@éa s m@@'@rr ﬁBst&E’gil ysr S. PPfusingthe ffuefhcepmtem'awewﬂ)@mea
sol ubl ewanmdetedTde Zﬂrrbnsrty of bountiing erveemyi es of P;ﬁgu ) %a‘tfﬁr‘ﬁ’ é%ﬁcfﬁo@f“ﬁg p‘ﬁ
el ect r opfl the lapayet poatinalismearamrasented b exanpfain 248, owird AR aﬂém ) ,33
hopei t ePREMBPHEY SN EP2PASYNT of [ ERR] 2 20whild fiodingl IEE?B% 0 o8hb mimia

cont ent , @bsiRLRS PHARM: Ldkih§laVa s LREEEAM ned in of KCl, 118 g/I of [ERR] and
0.5 g/ | @f catibhit lefectrodepssntioh dadace Watihg t he fol | owi ng efomppsiion [ERR] 2. The

a lng

nunber Byerdisdvingt & thicknessdsfo20 oricrérsewesit | oni c rg,g ct of th'cao%}farrpl e by a
cati oni @rre%qnthepwérceeftthwerpe}s M‘lcbhaq acquer Eat ng‘ | ayer
~ deposi tton Tffqac sjs) Jytha3 a't‘m A erwas OV at azhsdagmoer coatingghayer was
formed gg m; ; wh,g é gﬁceatéﬁ,s the el ectrodeposition liquid of 7
reached the surface &f @ teQ&sttrate The (NH),S0. 14 [ ERR] Boflatio in
: ar ea of crofscusiacduerceativg Iaybrevas subjectedm®S| ¥§ on, Kag a tenperaturg of [ ERR], at
speci uioRyRPreYinRg e, f°'tQ9°1hP|'€5 feace of tH& current 20&si ty of 30
It es. Them&ub"nfuacatraé ea ofeotghe speci nen

ERR e e
[ ] rfsg%é% e:@;&' ﬁa rcoatm nposi ti on def ects

prot ubman%sfa&adfrm nh&edeesgubﬁmeamlior 505 |TPFt "?’\ésﬂ‘l’fﬁ t"°‘?“§ch Eé?‘ ﬁg ng
n

| ayer weeasured. The width of egfRf§pparated piecewas 250 5?1,"[‘ '%ftes i ng
| ayer hE¢PHEEDIPTdNeergsnIpdinged 9er 90 cnp of e sur

ace area
80 g/I E gL g9t is regarded as satisfactory. [ ERR] 120
o, orouss tsMipQbas| iU URbn B@AL isH1J | amé’ fonoh phoEuRS Ol Ubse UesdrBY in
exarrpl €using a non-oxidation furnace and a reducikg] Example 2 were carried outléXceipt for the Foriowuer
coat i ng fureaceranti sspbiegecdhta hicohveatianabfor80 i cr dnssitemss formed on a surface of

st UL SO SRR oo el g B PR o o

The res a@rgmswn masré 1Ghe suti@othad a qpt Tr@ndeé‘ultant &Is@c‘cbatmgamsmraa QN
under coalid Hage coating layer wasQieiressed byan sl a wei gbrhpaasion sndiacaighthsiintichebd inTafle 1.

pr Oceduragueouamglutlai'n lightly emmgr;iy g{% themat i ng (S)q;he elemro;qmné?gggm gg%uctngglhe _
| ayer - céa' gngle o\REPCedyre Y it e gnd FPe B Qtdrenhyrea
subj ect &8 %fg"f’ﬁletngfcﬁ"fu' @V"t'q S R 6‘}gheﬁg'on@'g SeTBRar sprayi ng net hod.
The | acquer 20 results are indicated in Table 2. coated steel nateri al
was imersed in water at a tenperature o8 [ERR] for 240 hours,: wthdrawn

fromwater and, immedi ately subjected to an Exanpl e 2 eval uation
test in which on the | acquer coating The sane procedures as those
‘described in Exanple 1 were carried out, except that after the |ayer,

el even vertical scratches and el even | ateral 25 cont i nuous

gal vani zr ng procedure was scratches are forrred at |nterval S of 2 nm so

o . o, o b o T 1 o, o, o Y
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form 100 squares separated fromeach other by was heat treated at a
tenperature of 550C for 9 seconds, the resultant heat treated base coating
the scratches. An adhesive tape wdd 0Ah®BZd to the surfHce of the scr@hed
coati ng_Lay nd 3 .Jayer had a conposition.and a i ght i pdisedt ed
peel edng%él‘. gﬁ‘r?g nunber%c?fglequar es of the I!&ﬁﬂfégfed%"iuﬁm%\éﬁIe%mi",pﬁg’?\%ln?ul'we

el ect r gobef-i7zRg procedur @ goor coating | ayer separated fromthe steel
subStrate produci ng the surface coati ngfeB@y@H,0nas car r i®dgMas count ed.
The i ntl8R&SPy of boundi #Wgehr operty sout at _a tenperature of [ERR], at a
current cqlensi ty of the %Dac uer coating Iaye?"s\?/a‘s?“r%pr esenteﬁ%‘y of 80
[ ERR] 'i)y usi ng an el ec r%pl ating liquid thgsgughgy of the geparated

squar eSammeonium citrate 35 60 AVi Nng the fol | owi ng conposition and a pH of 3.3
while flowwng it at a speed of 20 m mj. 4.{NRa$SOst ance of |2cgjuer coating

| ayer t{@ Therresuitprssurface coating layer hadCenposi ti on A cationi c el ect rodeposition

I acqué’Y‘?r'Qf‘b%ﬁdfr? mp 'SEF ah‘&gﬂf"'ﬁ !&;‘ta:ﬁ kness of *88¢ i crons. was?® 9 [ ERR]
100 g/l " OTHES 88 e Proict” o the exanpl gnbiich had 4y been treated
Wi th a@Rarhpi@Rd- zi nc phosphate sol u- tion, The |acquer coating layer was

subj ect B damegproced|rkRBY those described in 20 g/ | at e teowerawretdf 451¢at aiph of Iataleurrdnhe

cr oss-Bxgmele & kyesg carried out excRRYr the follow- dengity of§0| Algra’nt B el sieed 8 A0m®is. of

t he st' "e’Eﬁ:Jlgstrat . The cross-cut |acquer i-ng | ayer was subjected to a
- T se €O ? '||' € p 2z . ExSRS\E 6 9 . y |
15" Tl el Bl B R e o it 1 o
Ther e-prédut& byals adhastiond! { agtomamgadhBr ecExb@ple NE waty tafad Bht, leR@pC Fdd Sthe CUL

| acquarceeaat.i ng | ayer and peel ed. Anmo nfollawirg iterst e 60 9/1 The
Iargest‘é"wfgtshrf@? ﬂ%gg‘gelggefmgztprfgwegguer coa{j{éh%’é;lt@%?gg:gﬁ ifaf?ftaé'idgrpg?frﬂﬁ'se

st eel ‘S(BdAe 2are plating) pr j"g ltant s £ "é r Yok d.%’.
corrpos&fﬁ,r,éﬁagg 2TARLE SnPoefs ieh fcegtc Y | n”TabZ,r,g%:- ;f g*%als'tﬁrl"ge T i éé'%\%aéﬁgh "3 each
separ ated piece was neasured fromthe correspongl ng cut |ine.
The r esEdsO,0fH.@he t est 0@k i ndi cated i n TabS®. ZH.Exanpl e 100 g/ :
Exanpl e_3 A surface of a steel strip was nmage cl by 5 The sane

pr oceduf®® a8 Phose desé?Pbed in usi ng3%a nogrles ﬁ'g{}l on furﬁﬁoc%" and a

reduci Ngyw,),s0 Exanpl exggpere carried out eygesd, for the fef hbpw furnace
and subj ected to a conventional con- ing itenms. tinuous gal vani zi ng
pr oceduKgOusi ng a gal varé p4 and (1) The g&iS@ani zi ng zi nc Bbth cont ai ned
0.16% i 8‘9" zinc hath containing 0.16% b3 wei ght of Al.t. A bg V\ﬁi ght of Al
and 0. 496G WEY Bt of NQOQQ an resul tant baSETEYTi NG ayer %g a
CONMPOSidyingfa tempBiGture AKIE brdQplor £6 N . angl W @hturdst si-0di £ 86.20id habke 1.
The sugdraaaiefdity was 62A/ddhhghdriasiowispedd base cembityngf 16ayedmhada dow hpedaadte1so
coat i nef thaglectroplatingl bgiccweetd twmian al kaki ™méWMposition and a wei ght as
T s s, FoPotT on, 11 4l | Peprekizaoning e e
(3) Th¥ e?"g_c‘f?'%l 807Regrer 'Yy LRt f‘or produci n argp,ﬁgdééﬂ)b@gj,- a%}g%{gﬁgp‘aﬁng iguig
el ectrpphildi g procedure by using  surfacen@g Ng 1 ayer had a pH of 3.5
and t he Tehsatecprbéedplesibs BRséd ingnticdedavi Nngg the following 65 follow ng

conposkrample, 4 gvere cafied out, except for the 0 047 FesPz- 7H:0 100 g/l 16
[ R] following item

%00 g/l i . produced by ysipg an
o ol Myt SOSROES o iiy

10Q g/ by using an electropidling/ liquidERR], (NH,),$0, 40 g/ | KCho gn

20 g/ | cdniaitfitlg: 5 g/l Amoniumcitrate 60 g/l [ERR]

20 g/ | Ez4 The resul tant _surface coating | afe@had a wei ght 288 a

conposi &M 380 ndi cat e¥0i¥ Table 1. [Elgg]m . 20 g/l The

resul ts \do LBgot ests argygidpdi cated in Jable Z. RO U ci t Fafe 50
g/l Exanpl 6-4 ‘The sane procedures as tRoseatiaedscrdde6lofisC at a pH of 3.5at a drrent

t enper atiNb&SQf 45C at a PHaind3. 0 at a cur density Bik3a0pivémi anve flewcseeed efd150ut
except for_the follow density of 50 [ERM™&t a flow speed of 20 nfmin.

ing i teﬁ’\??so(‘l) The base'®@4t i ng | ayer %orrpvéj(ﬁp%% zi nc Exampl e 6

al one gnpkepNblE oPeAEHAH oPh.8 ARich BRR] "M@ The 48ne procedurtd @s SR dRSABROMT €S
as t hogguaass’ dsb@d-lZS(D]., at a current density of Example 4 were carried out, except for the

s 40 A/dm? following items. ,

t {2) The surface coating layer having the (1) The base coating layer having the composi-

{. composition and weight as indicated in Table 1 65 tion and weight as indicated in Table 1 was

;3

.i-
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produced' by a conventional electroplating Exanple 4 were carried
out, except for the procedur e.

following items. (2) The surface coali@471982r was producd@ by (

The baseg, [ ery,h e 0si- us e sanme ele pl ati

pr ocedu%e{?g%tgg Eg L% |g1#taglamb Igﬁtgpas i ndi lc'g?éstépl n Tabl e 19(\}/\/3,2 desct

in Exanpl ept tha el ectro- 25 kpgopduced by usi pggqan
&ePrgR s i o

elebfrop qui d pl att | i qui d cont ai ned: ' ]
cont ai ni Ngyso Eﬁ% 220 QJQO g/l 5 Ammonium citrate [ ERRPO0 o/
100 g/ [ERR 20 g/ | ata{",em %E ]23 120
perat t a pH of 2.7, which
g; : %Egg} (NH,),SO, 202@94 g/I and adjustedzby UL' a current density
80 A/dm?® at a flow f 20 mvmin.
20 g/ AfBni um citrate 209’? 60 g/l 70 Ammnl umcitrate

60 g/ angmhast.d dfrder atiis en of [ERR] and a E?PI"‘G'P% the at a
tenperature of ERR at a I-Pof(a 2 at a cur ed&ﬁig:éfcfmeae‘outw &?é%’ ﬂ?gg":gf

[ ERR] r?dafeﬁé’e%ai al@ ol 'Eff 160 [

t he el ec‘fefﬂ?!,lhé od @5 .15 40(1)Trrel‘daaa dbam(g?;éyeFl'm.nga&léb&mad%L
coating Joa%gg,t,gg,ag,davecgq ’,ﬁb,—cated in’ g,} 1The sur fiecandcweiphtnay indiyaed Imavabieg1 twee
ti on andwaseirgducedBy Uit araéledroplatingalijuit 1. produced  byc g sAnt ielsrtrartstinddiagit
as indi caheingn Table 1 was produced by usi nEPrRITINGF ect roplating liquid
Exanpl e Sges0, 71,0 100 g/ FeSO, - 7H,60N1 Al Ni gy gfhe sane
procedures as those nenti oned in 45 Exarrpl e 4 weré carried ou except
for the 2n80,-7H0 [ERR] 139 100 g/ | folzheoyi moi tens. (B gil'he base
coating la havi ng t he corrp05| [ ERR] 20 g/ 1 tion and

‘wei ght as! '%f‘lh‘f’%‘at ed in TaBP&"1 were pr od}Jced YHlSPng an el ec?? 8Pl ati ng

liquid R@o, [ ERR] 20 g/ 20 gfi coptgy,ni ng: [ ERR]
20 g/l Rﬁ 180 g/| Ammoniumcit rafe 60 g/l [ERR]
230 g/I Ammonium citrate 55 3@tg/la t enperature of A['rERR]unatnrae pH oRogn5 at a

current Ltgmperature of 45°C at a pH gf% 0ga4 !—: cxﬁt@% nsity of 120 [ERR]

at a fl oyensiperdo Akim! 2 MBWEpBed df BRmin. % 33 emPEraHO I of2
at a tenperature of [ERR] at a pH of 1.8 whi g{,umd bya‘t‘s;" @aéo acu"e ?ﬁ?u.g;s

as thoseE’Géﬁ?@rﬁ bed in ad ust ed by usi ng [ ERR] (@At ra e,u-rawru‘o n&wryhﬂfng the

i Exanpl e %3?0 FeAEps '[tho f t he 4@onémbsiflon and weight as indicated in Table 1
fol I owi nggl "},‘;r ge. { cza)rn TR ?ggi“céc%‘)'%‘fﬂ ng® ay®ps wagycad) by eing an electroplatinglipyid

The base maﬁsmd&y&yw@mm:ﬁ%mmom cB?P&d%’?gtl on and wei ght as
i ndi cat etiori andTaveight &s indicied in Teide lawes Wei ght  ggsd, ngh @at ed in gghhe 1 was 9

11 7 produced by using g Rlegpgplating liquid 8 produced by using an
el ect.r opPATAY 1§ quid [ ERR] 40 Zns0, - 7&@ g/l contaighi ng: [ ERR]
180 g/|  FeSO,-7H,0 75 gh [ ERR] 20 g/ [ERR
220 g/l Ammoni um ci t r at @S0 50 o/l at?®
t enper at urP8Ses PR at a‘SBI-‘F"of 2.7, which wasxkERR 05 gn20 g/
adj usted hyphigsbng H2S04, ago % current density of KC 20
o/l O [ERR] at a fl ow S pectempdrat® oh%07fQut B pH RO whichiwas
citrate K:80,140 g/ 20 gl gg};’f"‘%? oprgeetiFle 8t 3 eErATtdensty oo
t hose descrlbed inat ate rature of [ERR] g“pH of 3.3 at a current

Exanpl e 4 WEPERFIFED out™@th the -f ol | e N@orlpaitbd Exatfple3P [ERRI at a flow
speed of atiaft@mp¢ratiure, of w@%@@ﬁtﬁf 25 which aq he surf awe se@alprdigduredyar thbsa VdeBgibed @
15 (LF w&gﬂm 304 AR §usk @rdeq g t he Ewamuissil- weremauisd taubnexaentl thmi aght

as i ndi cafsthoaling 9,512@" oy ol Dbraids wei ght suraes mRatioafa¥y was Prefired 1 vias
was pr odweeGondYwakl Skidigedd tejtacghroapé*awnag Isg QUicdmparison BAHc£d by using an
el ect r opiwatd cxgtairied duikia abesnomating tiguid. The same procedures as those described in
cont ai ni n :1) CPER rfca’ce °°att'”9 'ﬂ)@? d’gﬂlqgmth: Exampl€?@ were cafrie®Rjut, except that 00
0/ | L ERRY o oroduced by ysind an Bectropating i surtece SO ERfyer wes produced. 80 ol |
[ERRL _ comaiming: 20 /1 %7 ©  comphERR 20 o |
0 [ /1 RR] FeSO, - 7H,0 gﬂ gl§J : The same proc g res as those mentioned in
g Example 6 were carried out, except that no -

_ ZnSQ0, - 7TH,0 S5g1 surface coating layer was produced.
' 65 '

10 .



Amoniumcitrate

20 g/l
t enper at

flow speed of 20 nimn.
2] _at

100 -[ ER

at a tenperature of [ERR] at a

Ammonium citrate
H of 3.0 at a current 30
ure of [ERR] at a pH of 2.90 &8%as density of 60 [ERR] at

adj ust ed ing [ERR] at a current densit
aflow speed of 20 m M?LNBLIk—_Ijﬂmljl e 8 -

30 g/ |

a

(2) The
descri b
4 were
35

| ayer -h

bd i n

carried out except fog&"fgﬂi’éjiﬁﬁl low ing itens.
Wag, RAUCEdadiingusi N hlidnt9 | BeSiitilg
AVIiNg t he maRgsi -

surface coating | #yercoatngi im@rt he The sane [Budedcosg I&sr t hose
conposTtiomand—werght—as—tndircated—n—TFabte—t—Ex]

Composition

(1) ARE BE8Y Caat

Al CeaIt ANiNi 1T (ghvi?0N  ankbiel ght Fas 2nNdNE alghtk)

nraduuead

= > |

Table 1
el ectro
[ ERR]
[ ERR]
Citric
at ate
20 g/l

of 30 [ERR® Ammoni um citr&tle

t enper at

t hose d¢scrda bed gigtraglptingt ed—Dby -usi-ng1ERRPs at a current sgen®m t y of 5

Exanpl e
m m n.

pr ocedut
of [ERR]

el ectropl atang |iquid.

pl atli ng GavguiFee co

hCi
per at ur areafmgnERR] at a pH of 2.5, which was [ ERR]

At the

260 ol ol
uor Tl

35

-0
ATt

104

AAID O
VVCA O |_ =T \I'\

925 spBg:— Bal

[=s> A4 \C AV AVA AV oy

90 Electroplating

75 g/l
45 150 g/l

65

D

ance

4 g/l [ERR]

carba@ng! | loERRh
and heat 0.5 g/l-

75 5

2
20 g/ |

[ERR] ©
controlled by using [ERR], at_a current de
' . 'g'g 60 g/ 50 Conpari so E¥anpl e 12 at
ure of [ERR] at @ pH of 2.§, whi ch was The sane procedures a$
1 were carried out, except that no 120 [ERR] at a fl ow speed of
«sur f ace toattng3l affer Was produced. el®¥ctFopldating
s started, a portigp of [{RRl,4ons was oxidizgd go that 4 ¢/
i\(l)gr?s 55  Conpari sgn Exanpl e % wer e cont ai ne?i n the

3fhe—sane peocedures, as thase teseri bedl |

e

at a

]

n

anpl e

ng
n

45

L|sity

a

50
I

(2) Thelsurface coating |ayer having the Exanple 2 were carri ¢d
out, exd¢ept® that ne conpositiof®and wel ght® as indi'cated i¥ Table1 18
surfacecoating layer was prodyged. wgs pgpduced by usingggan £l ectrggl ating
| i quid ¢ontaining: A 0 Conpari son
Exanpl e | TopipktR] 100 g/l _ The sane proceduies
as thosg¢ &t ioned in Exanple 6 were carried out, except that no [ERR]

5 g/l Example surface coating |ayer was produced. 65 10 0
047 987 TAEE’E 1 base coating | ayer ' Surface coating | ayer
Conposi t}i om Galvanizing 025 08 — Bal- @NpOsiti-en (% by weight) —

(% by wei ght) Exanple Pr oduci ng ance ' Wi ght

£roduci ng . i ght No. met hod Al Fe Ni
Zn [ERY 2 Soanesg 912 Bezn+ N® [ERR 1 Tal vanizi ng~
0D.25 0.9 - Bafrsatm El ectropl ating 65 35 - 10 ance 2
Gal vani 3i ng 0.12 10 - . 45 75 25 -

5 and hgat 3reat Blesttoplgting — 30 — 70 20 0.1 -8 Mg —,— =30 —

90 10 = 2 0.4 & Erectropraring - - - TOO

B0 20 - . 55 - 13 87 15

59 38 3 36 - 30 - 70 20

80 20 - 37 - 30 - 70 20

85. 15 - 2 8 - 20 - 80 20

95 5 - 1.5 - 50 - 50 30 98 2 -
0.8 Conpar- i-son Exanple No. 1 Gal vani zi ng 0.25 0.9 - Bal - 90

ance

11




f
oati ng

"Gal vani zi ng
| ectropl ating
Resi st ance of - Cont ent of

' 45 and heat treatnent 3 '
2Qg-b4ly 9870 047 987 TABLE 2 The nunber

defects in and/or | acquer @

on cation el ectro- | ayer

10
70

0:12
30

Resistance of phosphophi TAB4Ee2

0 water racquer coating 1n phosbhat ¢ fgiqﬁétto; on lacquer (1
of | ayercdnnf8f I OSI Ofkt or | Resistanck QRL 1 N
Sepﬁﬁ@stpﬁ hillite (chhatibmbgamt W dtat?e B .water lacque ting
er 90 [ ERR] in phosghgtear €s )deposition lacqder bl i Sitherr@imbamdf) ) liayer to corrosion
Example filtrplayer coating layer 0 separated {The Jprgest width
No. per 90 cm? 0 squares) of bl'gtegs {mmi}
0 2
! 50 ") 0 ;8
2 1700 5 0 0 2 @
5 0 2 7
3 - 1000 10 0 0 58
' 0 3,9
4 1%& 12 0 0 3 éorn-
ari son Exarrrg e No. 1 100 012 : o 80 2
100 - >10 2 N 0 >100
6 703 50 0 >100 2 _
80 ' _ >10 ai s 40
e content of nc in said srface coati ng I ayer is in the range
to #0% by weihght. 1. The usg of a two | ayer coated steels
6. Use according to claim1, of a two-layer- conprising a

ubstrater
i nc- base
| ect r odep
ljacquer cq
| I oy havi
ont ent of

surface

%

er-eintr
from2itc
terial,
I teel subs
1Ia|m 1,
dur f ace cdatq

trae and a 110 | ayer - 12 coated steeld material as & ai ned
tcoati ng conposed of (1) base coating |ayer wherein sa
ﬁy_‘ | ayer has a thickness formed on a surface of said steel
ple 45 of 0.01 mcron or nore. conprising zinc or a
aNboy and (2) a 7. A process for cationic

osition surface coating |layer fornmed on said base coating
atihg conprisithg the steps ¥ : layer and®nprising an*1%on-zin
ng form ng a base ting |ayer nprising zinc
zinc of 40% b‘{/n wei ght or Iq@gs for -% a zinc- baseJOaI | oy
of & steel subst rate catiemsec el ect rodepoani ti on Iacque1s1a:oati ng

ana.  af oA Iht aalain

oS

\J

0
| aim1,
it eel

by n

-

terial

't enper

of a two |ayer-
GRS
iMlayer conpy irsi g AR WG] Eobredtted rpﬁér%s coating
Lifr ON- Zi NGomblishg BateNGutair&t@RAE B ItwOTIay&t-NC Of  4QkeBYstéed
I ght OrcodtingSconesdéch of fBSkase cadtingglatayer ,

ppl yi ng Jomntcﬁtiuﬁnd)fcd.(ﬁd @de&omst ken | acquelf°'E‘ e °8;ﬁa's op'r‘st
oating |eaymic eldutrotigsitiore braiengatig. C| a| m 5’b of bémﬁeﬁ fgyrg ”

ad seaacerseing fp elpiay in of 2, two 166 ol

., wher elﬁf‘&?t
ase coattbq
% by weil ghiseQfccording @ viaRi Zi d1G: %Q%dur €s5 A Wé'&'t“ 19
d havi ngated steeplmeseial as claimed in claim 1,
yer - coa«*@de"s%a@bqurfmtceﬁnalavﬁﬂ‘a@ weigheofaccor di N@phipng

| ai med ig.g sgsltacm

i ffuse lwherein Qai4bésd 8%
iron-zinc alloy containing 40 to 93% by welght of
zinc and having no n phase.

coated steel material as claimed in claim 1,

acl P
T o 11OT gt VUI.II'I LI IIU "[JI UDCUU'I V UT all Z UDC abbUI ur Ilu l. U

el ectropl ati ng, rocedure and the oate

“0 taLer is .WZ%% % "ﬁ?’ %&Q-layer-

:a ER almed in claim 1,

bywBereitsaid sucfee@rcdating tavey hed sthipkngss

o

as clainmed in claim 1, Ing

f a two forapdron a surfge of Sa'ﬁﬁtsn'sﬁub@f"a&r?“él ec&sropraQ(P’n’Q'ci?f‘dtféﬁﬂﬁe or a coated
teel natERPaTngEn nRhan e oﬁa%'l%‘c;;e\‘ﬁ 12 \wher ei N7Sai grosess ffac eatbamt stagrobigppeiion
las a vveug}'ﬁ ﬁccmpﬂg}, U Wn-Fnb ﬁﬁ,ga procedlaf:@eamﬂmd"leqmpr@n@ theostdr5 of ElicR :

o¢ twe

strate
or an
. cﬁrroglﬁﬁ%spraé‘ed ed n claim

t | ng I ay@crrmmgramurf&xesoamg layer comprigi@d ah
hot i r oniron-gire aaw 'vymeemmnﬁpfrzgmnmwv

%& crtfrtc,ne lafi a:ﬁoce%'g,raey e%, ?‘ZC-
Eo éﬂg Lhd then;
'cmoauc elRftrodefodBod BMRER

o all ow a caxting edl et ®efhcenmbdigi lajeras
| £0N 18 Sab&bssis@Rlmedif St 3twheleth atter

said base coating layer is formed by said hot
galvanizing procedure, a heat treatment is applied
to said base coating layer-coated steel materiatl at
a temperature of from 250 to 600°C to allow a
portion of iron in said steel substrate to diffuse

efei rrgsald base Zggggngslars;erldr g? :Ia;gi

a“gﬂ
e urﬁ%bfia

% g 1o JfE
clalme}aoirn élgﬂ 9

ating {ayer comprises an

ng to
enal

5. Use according to claim 1, of a two layer-
65

12



and/ or - lacquer, coati ng Resi st ance of phosphophillite on cati
el ectro- layer to water | acqu@r04dB8%hg i n phosphat e deposi ti
| acquer (t he‘nurrber of: o ayer.mts?E gorr03| on Exarrpl e filmlayer
coating fayer separ at ed a-gest—wdt1T NO. (%
per 90 end Squar es) The number of bl i sResistgn am)) 1 pesistance of 100
150 Contentogf. e on ﬁngtlg. 4 :3;9:0 water quer coating
: phosphdphillite on cation &' 2 3 ghe number of = 10@yer to corrosion
10 in phogphate  deposition lacquer, 4 T0C BoC g™ 1(Khe largest width
12 | example film lager coating laver 74 5 squares) 1gfpplisters {mmi)
12 No. (%lg P 100 4

S ) Qoo 15 2 7 0 100

10 0 0 100 2

10 9 100 5 - 100

12 ' 0 10 m @ari son Exarrpl@ No. 1
0 3 8d% 100 >10 24

0 . >100,g9 12 30 0 7 3 0
>100 80 - >10 O aigrs 2
40 wher eign t he contoent of zinc i A2sai d surface coati ng layer is in the
range of {from2 to 40% by™wei ght. 1.gThe use of a @wo |ayer coat &d steel
mat eri al 6 6. Use a&"@ordlngto claim1, of a two-layer- conprisging a -
.steel subst rate and a.ggno | ayer - 10 coated stee material as claimed jn
iclaim 13 coating conposed of (1) base coating |aygr whérein sajd
surface doatgng |ayer s a thi cknes® formed on a surface of said steel
substratd and 45 of 0.01 mcrogp or nore. conPrising zinc or a

zi nc- based a®l oy and (193 a 7. A process for cationic

el ect r odepo |t| on surface coating |layer formed on said base coating
acquer cbo g conprising the steps of: |ayer and conprising an iron-zinc
bl | oy hav %gna,‘e form ng a base coating layer conprising zinc or conteént
pf zinc of 4®&0 by weight or |ess, for a zinc-based alloy gp a
§urface of a steel substrate cationi @el ectrodeposi®®ion | acquer “coati ng.

*TABLE 2 The nunber .of . Resi st ance of Content of def ects in@_
i

Y
D

wwao
9@00

0 by fearls of a hot gal vani zi ng procedure or a g2. Use according to
Ilaim 1, a%two | ayer ¢ el ect18pl ati ng procedure and, then; coated
teel mat e=r| al as clained in claim forrmng a surfaceWoatin
ljayer congrising an wher®i n sai d baSe coatingtayer—has—a werght of 10

iir on- zi nc ‘aHtoy—taving a content of zinc of 40% b %/%7 Qof Rk aid surface coating

ei ght or Iess on the base coating | ayerq bywherei kdﬁgzb@ﬂ%h&l‘ﬂﬁﬂ"

f a two §89%r- 55 means of an el ectropl 'ﬁ@”& %gamgluds elaioy 1a0fcoBYayer-

eel mat ef iTRb usSot @ o et coaredsies) mitergl cobaRUiesl avagpal as |°!?ﬁ“"g agqmeg

d then; contpeisieg m stedl autsstg?tpaa‘é g‘éj@t PG | ayer lhasein saigsugiaee copting lBYERETS)

the cati omat:ngeIC@EP e p‘é bagaqyafd 0. s t 0ofLGOT myRrgn of more- sition

chat i ng of?“’t‘ sm 6 zg,g_a;gemgudyaaﬁerm a 4. Use acoorptbicey foo Q?‘?i‘i' 'f("‘@dgfé’ T WO

yer - 1a¢arafbeﬁadahsa$ba@¢%ﬁamﬂj in cl aacmefPOGt'“QG a{:"s"g,e, kiSRG S or
t cl ai rre bﬁnalcahnfvs;ng\/dnewewnc Z;’"‘ "Fr ein sai fa"'lg E g,?)%"r.. akaafesteel substrate

cpnpri ses carment of zinc %éP"é %Egr‘?t g | ayes i )‘otsg'ilvdmi‘mﬁ prme(ghfﬂzq' e

all oy conE&lmlchgCH?F owgug gal V ra;im@gm

ordi

tfeatnent i% blngs a:adnehamdwgn nb n phaseforming a surface coatmg "avef °°’“P”i'“
sqid base ,Hm bb@beﬁtmmt@ds aweighf ofift er | aI iean ZB'Ca aé! t:é“gf.f i‘aﬁ,?f \g:zrny
1} of a twg 1ba era q;ﬁ, of gsr orrY"?S‘ﬁ‘L m,§|§xmgl bovedare or a
ted stees. Wmtayquﬁr‘g é%c'elrﬁ m' aa|ﬁ| 1, vac evaplaﬂzlilﬁrl piocagiurej angdrthen,
d steel 0091955%“?%‘:\ " ﬁ{n a\srBasladveight dfl applying the cationig e[ggppdg'g?ltion lacquer
|into sapffi neC | ng ayer before said susdiagen the pafeeer AP he
At | ng | ayary pgdabﬂagsgpba:wdur@ a oo ‘%}”ﬁr ocess as, p;b.abaesbdaimqsﬂ"aﬂﬁm‘? Whefe'“datg:
rei N saighted stedl . matenahess gﬂ‘dﬁé #hei Schi glibibgse edaemg 'avﬁfg ‘t}'B‘apme%ﬁ: Shlied
cedur e fbereincieidi esca?tﬂg §:§3/o by weightd0genen Sta\a#n' Ver- ¥ Gleél material at
hl subst irge-2peAley f WAL 1S carried out by l}%F E? 850 to500°C$dDHI|®v a

en zwei & J; avmﬁ?ﬁﬁibwaaug oﬁaﬁu@ﬂave’der gl at 'ﬁgmfdfq SRinteri bstpté toodiffuse
Zi NC Sy lad Gfeel mateiblcHs zlaigwdrie FRUT ei ner auf der Ober- and 10
or nore of citric acid, and optlonally, a fllche des ge '
St &hl substrats ausge- supporting electrol yti@ and having a pH o
bi fildet en Grundi er ungs- Gber zugsschi cht, die Zink 2.4 to 4.0. Ll“l“l llMl!““‘LUH“l
odé€r eine Legi erung auf Zinkbasis ent h||t, und (2) 10. A proc

iniclaim?7, wherein 10- ei ner Qoerfl achen-Uber zugshi cht, die auf der

ap—




aid electroplating procedure for formng said genai nnten

*undi erungs- sCbher-augsschi cht surface coating layer is carried out by
ysing an - ausgebi Idet ist und ei Q047887 Zi nk- Legi er&ﬁg m t @
dl- ect r ojploashidtgsd ¢cgmgdaﬁ9me@;ﬂamg,uﬁ5@n and zZpng sans m‘:Mel nem Zi nk- gehal t
40 Gew. editingdieyer-aeming egroceduré.at es, 10 g/ or nore of citric acid and,
gnthilt, SMqutqsehnmmiﬁlrEFemeremsadchl acki enungrweafiingORiabd YaveBctidhpg Oliter-Ng
| ect+ of'SATaplating megep forming; sai % basge rvvendumgeMCﬁa’mny aﬁch!ai eiri Gablsobatsat-
)H of fE n ':‘Y fdt's ca H‘ y using an e 90"0' sow:e einen zweisc |ﬁfrt@ HWEgW% ‘Hen

D

7'1

iron and zinc sulfates

St ahi MBbaY10ah Sr MBG Ibf dine aod andoribmess as cl AFFRETRIRRA us 1) ShE-3

$pruch subpordisg elel&:mvte ghidhavige B R &omG UN- sg,u el @Eﬁd% ‘ﬁmg g&ﬁcht g?e‘fz?q.rkrre
6y sai d24'@d0ro0- - di erungs- Uberzugsschl cht omaranaaagieﬁhgauﬁamkﬁaelsbmtsalphraitmng
r ocedur 89S PIREESaAS é‘P'éI? r"b P' e'Ie"'q i do ennqmbegraﬂ@nahbéws:hlchtcénataaf nerng

§e5| red .}ﬁ;ﬁ X 'abﬁg ?iﬁgémga; o an%’g{ tun EgiC 9:?

| nes zwtmprs G co mg liroRT a0 OF i v e §$ﬁq NEZ
ber zogeniets, Snaargvlna{ @forefllot cludc lacid\rendopt | onag 3k, Bur mggﬁe}, RGkFdtaehb® 8.
nd havpmgndlv 3 S@thlmeleclm'mend Ufe'mg a d| 35 geraneawendutp @sch Aisbraén f ledes 2vel t 0
; 0, an8HehEAm en- einishtig §eesaohénem tStabimetedielni ettt Av-on

lai rem dem die Grun
0.6 bis 598 t’bﬁfﬁ Méf'm}egnffﬁ cai d eI e&Pp %
auf wei- Sglattﬁs%&dbé%sh@ |aﬂQ!:Ethﬁlaﬁ ﬁdufcpm at' nﬁsJ”" st 8“%?“ &ew' vongopie
Ver wend dergaitiag [esites panbukits bfardnemdzm fr m rggvgrh@n Qa&.og),{sb,mg, h iefihdé Gwdry
changi ngultarve 10 9/l gt mhareh tof 'tubeF'Qo gechen St alaeh’mﬁgnbeaioaenaacs]mmﬁmenals nach An-

concent Pa‘f ppt"ﬁ'ég F'F %ul f at egprugh 1. beisslencfie 1genperite d@bar-
die ge @Jﬁi& qaye e?Zék flachen- Uberzugsschicht ein Gewicht von 0,6 bis

di er ungsgr Fem&@s I&Npiatm@ﬁdﬁﬁl pn Hopen-Zi k3,00 A Kt o oS nsBiith A By
cl ai m 9 forwirgried base boating ligi terchargirgnbéal t d|s@)|(,4|gg Rb&rzoden e Bt htrdatatialtknabil An-
sai d el éertcmpluensl Hghpirer eefliries ufptes & d base spoet -1, bB0 dem ke Ngenprrith aGmn-
ent hal t %@ "ﬁ a{:ﬁ A({bcha'me sol ubl e, anode i's usé‘%‘g‘gﬁ“ﬁﬁg}?ﬁ;ﬁéegﬁe&g ?sae&;kz;:&
Ver vendund a8t Blotialhe forbil Sasesct - cONCERR T s
in sai digf Redrrdx msagwa Gk G UbBrsaasaen “St atiryigl TP%L Ang rBAHC Rl B Hok BFei.
i qui d Icsnceardinwbtlizidd addoroa ictleBissie dedt@v el by scﬁm@(abergogeramsmﬁmtg}ars ,Qe,haf-\
an Zink Di'ﬁﬂ“&ié‘lﬂ‘daﬁ@Pﬁg?"ﬁﬁthaﬂ desiced ipYshband zi nopiuttt 0, B@iddmedee diehat an Zink in der
genannt &fding LK ‘FE’QE 78 "Ubé?%;@gg‘ﬁﬁ %ht i magharpien CPbied\aﬂG" U\hﬁqueﬂﬁy'cmhe'm

t
Concen: niraistg WERh SR Er T oo "o vt o LRI 4, o
mai nt ai ner. ﬁbro@esl; 1 JirBat8h claim 10, wherein in schlchtlg ube ge |h'l An-
Anspr uctsaitl eecrremgatingeproced@e fér pribeesse as cl aisprich | N ald&nlodue Wb&fa&ritél DBer-
schi cht i atméqu fei?ﬁ?&%}tﬁ?ﬁ%ﬁaféj Z‘?éﬂ the nach Arﬂacfs&Udernges;bmmpinatowhqu@r(tmedur e
fDr sai d:ia% aéuel s controll a!ﬂg}iwe lev T#g d:qder E g Elnlﬁr
| ayer  arbghRe QNS BHE theS ol sl o CL@ é‘&’gn Tht =&t

Di cke vwlhﬂeg eama wﬁhrewmewnbﬁirbm obFe2i nc and AJsQﬂiehO ndr N Eihdlerd fsfttbeeugs
49D odemaindined satiview ddvel. pl ating |iquid i s seierdd Ziex oded eﬁ;ed.@éibrhegja feAk-

by Yﬁ%‘l r’gé?tf"aﬁ FEH:;?:EEQ?:;75$€4”@MO§’§§en 45El éiﬂ;g% enéhdtid?fr@gn@bqﬂid@ el":&)ﬁtablnd
zinc to b %E&% |erung raen Mt yf diffe ppeiaey ngFavp o d,
wher eby gebgs,tg,g E@ertl?lé)l'y& od in } aahr::c J‘l rEdepnes éal nisie
G undi ertingsid Uhercobgy-layesis emmuamldwdaat a OV\A seneaf einer Oberflachen- Uberzugsschicht
sehi cht ,bagé eannmkmdenmeélone qyégﬂeaf @i aub Zidik eind £ised\Ziclaldgi@ning mit einem Zink-
el ect roc?% a"‘tsffifg ag;*s' ASicince ar;";‘ baas! eheit ‘6!2'[42_@9?’ -%a:elﬂ veqnmerr enthait, zt;f

erfli clieedd ﬁ£ c 1% layeﬁ‘iaéf" 0"@' corrprq él E Ivani e rve ahr ns od rene \fg‘{]uaum%m
$UbSt I atifon-zindleloy hatthy § @ntentf ARG 40 werv e AT 1T
¢at i oni cwedte ok Ness. Zi nkungsverfawsens nged. neserGa ma,msaieerveremo.
‘J€posi ti ofb-|The pated stselt meterid 4 ele'mqs!h'ar acter |ﬂ®dlacﬁerurba#ufems Ohevﬁache der Ober-
d*schl i e:r'%'ﬁq;: m{'ﬁfe"b g‘ ﬁ%‘g ranba’rf :sl ayer | ficken @msvmcm§ a

shi | deg ok at,e et UREr 58%chi cht ﬁ,a‘?g g?‘h@ pé@feer: feir
r f ace Ofe. sﬁédéated Imateﬂél%cﬁlnﬂﬁuﬁilaﬁlﬁn Zionk- ig,g.l. g,gugtggc;“c g@-; 'Z‘wgenaa gel
JUbst r at &, aheredosafdr ptwiphgteZiimdayer cansisisnc Feue;g@hmut.gsv@ﬁhﬁﬁ) ERW.mibo deel ege-
¥gi ger esseriiallvt of phadehpeiylit- al | oy and (2) a swnhtag eGoodirungs-Qbaregssdhishtreiber-
& G undi er ungs- Uber zugssch| cht mit Hlfe on said base coating |ayer and
ORfpri si ng an ei nes Gal vani si ervgrfahrens oder eines Vakuum
'; -zinc alloy having a content of zinc of 40% by auf darrpfverfahrens
% e anschlieSend wei ght or |ess. 55
Ebr i ngen der kati oni schen El ektr®® 15. The coated steel materi al as

| Fr R b A e 1T

Aabeen sai d undercoating |ayer and said S. Verfahreh ncht Adsprfuch
‘ei dem nach | acquer coating |ayer. dem o
AU b| I den de_r genannt en G un- 16. The coated steel -materratr—Ts—"r o

I ' T L T I D N T ~ -




» -

bevor .das genannt e Verfahren zur Ausbi | dung der und (2) einer
Qoerflichen- Uberzugss%gl cht. die Oberfl achen- Uberzugsschi ght durchgefi
Wi rd. auf der gerfdannten G undi tiﬁ'l)@q}berzugs- g 9. YVerfahren na
ANspr ucRogéne IStdnirfldRall@ther Warmebefisaiualit ausgefakdndRichhet!dalliiik GHedte UBESRRschicht
Zi nk- Legriesiney Tearnerber Garl 2%nbis 6eXC entbahr en z uiisaftisddgésetan@st aus (1) éinen OGridthdie-
e| n m Zizedeq e‘;hrg} $0 Mnem@ell@w&s%s(?ggﬁeruer gena(;qmsé.werzugssschucht die auf einer Oberﬂache
& enann run-

I egﬁﬁg H@zrzu Sg%i%t'l:!wgi ugndnerenf a wenl ger . ﬁ1 thEn tP}H{L@F"a?t 1% alt
EI ner Q’genzurA bitdun 331!) U erz% e( é @fﬁﬁéﬁ.‘gﬁd étf die
Anspr UCbb@HlE&h&ﬂE&twsicthtrddrch téhrElingn- und ntert U Gruntferung&U bgﬂ‘&
ZW schen gleferfgreeransdheAnspiiatte 7.cbei gledn dader rrehrscﬁbrttaﬁsganﬁalfdtenm BsegFink-Legieren
Uber zugsscdnntehBalvanisiederfariem aumfestilduagkschi chungimitgies Zikdgetaltywoe A0 SevHi loger
und ei nél§’ EQ# engf'“"d'e"’"@? Heerzygpschipt queo elﬂif!gfepn'b‘@ hat f| | m au

bis 4,0 u ng einer Gatvamslerlosun 535 zcv?é;gahl Frfargaﬁ. gﬁmﬁ%‘

ird, die Eisen- und Zinksulfa

Anspr uc t'gli7o @deh @oHérsaure sowie ggf. enUb nl'«annéﬁ lackschicht
Anspr uc Wrmmmlﬁe&dtwmmeereweﬂfvadw.en zur Au&ks idktags einem Phosﬂt&ml Qlsgelisiat
die genehmi@agc\h\scht aus el nem der genamt euat Ooerf | achen- Uber zugsschi cht

PhOSphat f 19 Nf'fthﬁ“ nlsnerve ren dea'f 5 agepeseHehin enaép?férAnspl;L:::
\ .Gat vani %TL%E\ Oberﬂ hen-@% ‘L b eSt eh; ﬂ%dﬁ\?msent@hg EP ??E gPht:ws
Ei sen- Un.mder Ivig ,et \Galvérisi& os yiiftlhelter@ur € Sow

Revendi CcﬁIrdh@éthr‘TW&Q,&fﬁEn@d(‘it- ood yihtemfarntohal ba und ei nen pH von 2,4 b| s 4,0

auf wei stgft oder mehr Zitronensaure sowie ggf. einen Rebendidatibissat i on d' un materiau
d' aci er Kawri‘fenV@P?'h?ﬂdeﬁr‘f‘eﬁé’b‘W"Aﬁépruch 7, bei dem d| couches

1 n
-Conprena‘ﬂibn nxﬁﬂbﬁcﬂ%sg 8°) B Bl W genannté %“ff AR ,,QM‘%, st,zfgﬁfé.e, u,,
dur ch nte | ObdRgslehiaht CRIENES ,£0 iﬁ xuw%h%%am RN n

Gal vani Sdaergeaarirahraammmreﬁamﬁ -unter Ver- COUChguy J@M%mnee gsebraekeefl sQfUﬁe
sur une mqldum iner rfizatfva@abr\lmmgsﬁmgbmbemg aus geivlatetdt substrat d'aciersat icbrai@éalde zinc

subst r at Wigd msu “%ﬁﬁ‘i‘f a@g Va8 Eiseprc wji rd 0td¢ en ailjage ylease Astiviebee | 'R)E‘l“lgew%n

Ei sen- Und %’% o "'zghgza?,@ de 7 §teted'¢e g sutfars foc 3%‘ Pitghe de
sowie reve d e et constituee d'u alhe e
Zi nksul f @ten ab @Zﬁ fwgdt LegesSau zinc-fe ﬁreéﬁﬁﬁ %5195&
f or mee séem | &nﬁtmlslﬁhed dmléoms&nggf oirNen Tr ageine ;;als; u,olreygterae,amehadug pu.nat;pot
30 r evéckeneliterzdgssiche rath @@nsmqnam d' un atlbdielydquei catieniqalel von 2,4 bis 4,0
- auf wei st Gelvanisiepgerfahren unter V ygr der une_ tenéu\dt"ﬁﬁ'ozlqw Gete%%‘ eq'ner Weﬁlsdfbu

nis g au Idet AUSO) deux couchegs fion 1 carac-
dem ang?ém’\ g 8§ﬁndlesgf£ ensee en c ue a co ch e rev ment de base
;h@,g Uber zZu hit en

[ evet eNefbnddew @&U&arp%e JRGJalas 1665

Pl ectrol yéd gee EGab-i Gfid qumsuifﬁalauarmcs iger ver f ahr @nutildbdoara’ mmmnauargc.erdefetu de
‘R Ui || watscuen Wean vmat\@m au d aci er revetu dexGaushanissipend cyemijration 1, carac-
;. ausgebl | gé? WF‘He" be‘ dsB bei dedk cloriedsean eecqusria |cguohedeenéemenose

!v | d de 0,6
. Car aC-B s}']g"ga gf g for ZUQSSE‘W Gilhsanon c‘!usn eatenzuég Iagc:g‘ér revepu 8e
. que la ciu &edﬂwoﬁg‘(l R0 ird @nd as&konendet WRLHEL, LML ,se,bn'ci‘ €1, carac.
Konzent r gentration von ZimkUnd Eisdsloden 110 dar 150 g/ s@séetehe;md@scoahsearevaadem de base

Zi nksul f Gemenptef diab'a eeﬂosung auf eiB. geft i | Msat canprehdum alfapedincder ahtacdngq 8 93%

revet u dé’“ @tgﬁfﬁﬂe 18 Q%:nk s ?ér ge n‘::n en poids de zinc et aucur:a phass N O%whes
sel on | agheyeiakeat, eaver fahr gt HEE geerﬂp%ﬂlg‘?ﬁ YRR BEH AR
- 40 ter hSrﬁQorEFe’leuﬂbiﬁe &leﬂﬂééﬁ véie deevet ene ra&ié?ls fdlr en zinc de la
Gal vani shateuovifdahren fOr die Sur fsa.c e csuchidderenaeisn edeGuGacAes‘tBe IprévE de

genannt e @r‘tﬁﬁ’d\"e'ﬁ ﬂ%{s‘!’lﬂeﬂ‘z QQ(S’HF‘C‘??! eine 2a40% en pdids.Ut i | i sation d' un

- mmat eri au9gMag§ "“F'é getc HE® Anode Ve wengdedn i ehatenis diagiertk@usty de
deux cou "anme berﬂa nggﬁ,zgg : 'g] s u car acde@emuplamsghnwnevznm@ﬂo'u g carac-

. Ei sen-| onenmwan dwk und Eisen-londréih us:eganam ce sﬂue‘? e tlEhBuS ﬁ%ﬁ’g ‘g t de
“base Genmnteawam@edosm saufardlrosgmgnscataé e| n foe 8 "ﬂ%epa'séed' h "‘Lfﬁ°"?%‘"éfge
ginc-fer Nivs P @ “‘4‘0"‘61‘“9?3%‘% el revagrrent de [agesp

N poi ds ifiéng% g‘: t“. E'i'Znet al T {?ﬁé Ei‘%rél’f°£t@ifw’i@‘%"'iﬁet@§§n‘2%2
: genan Nt elked+ auf emem |’v% ééﬂat vy, Mater i dds %bsﬁ& dé BNculd’ tﬂ%lhage de zinc sur
Gal vani si ewl 6sEing z:wgh bt katissisthie C hEdkt®- KONz entuna surface di@usubst0d8di@ 3u me@dnOune

'a revenaictedkiepmng Uberzodengs Stehimpteriat, depf e nemahﬁ'ewiprg%wami owedivnecptectroplastie et 8

“karacter |e§‘e a@ﬂ:b&téat éﬂe %érﬁé;\ﬁ Ut% :tﬁ c de fg_rr' ouche de revétement de
ms ro- c Mmpos:

JEt e N R S LR

Anspruch 1 em bei a 40% en poids. dem genannten

" &l vani si erverfahren for die 6. ilisation d'

Fev6t u de genannte Oberfl achen- Uber zugssc‘hl cht eine un-

- verwendet wird und di e Konzen- tdriseo en ce que la am fmAm]‘D U_III

" fevetenent de tration von Zink- und Eisen-lonen in der ge

: f:avnsi dsn .u | e~sh surface a une epai sseur de ONO}
mcron du plus. ten Galvanisierlosung auf emm gowunschtes N veau

e| ngest eI It wird, i ndem man et aI I | sches 7. Procede de revetenent de

1 o~ — o e ~ 1 =




I .

5 0 047 987 26 couche de '
eveterrent de base, au ‘noyen d' une de base en ifiant |es

concentrations des | 2%| ect ropl asti o (9.97d9§3e evapor ati off“sous ‘vi de,

5Ul f at eguthd deQbvestimeht MCba84} al FioydPdr Ay S deSi be@Ese BYintodamPied icBhtBhtratibhs des
- evet enagdroplestie U@ ufR Bvaf@P@in sous videl2. Pr oe@Res Feli@rt kiac e dendiicnat désinses).
taract epulsieanphqueﬁllew‘étlemb de o addpdni que sun2|Pgocédsiseibrela cavendipgtising, caractérisén
te Gue ?‘FQS’ ?g;?\ﬂuesnﬁmoum de gavitat i on de®! $ r‘.é'e‘a'ev'gié a'e:'éa formation de la

evite t|! lon
bouche B8 s BAETEIRNG J5nehaRs PLeNRlte | ul f%. E«
evendi gaiek Qagnes Q@m o & la coubheUGE € b0 1:.44 &l 1 et G uude
CONCEN- reRfteraent e’ LARY, @A tlaRerhddf mhauerbsde I a c@lubh&pda;e est contrdlée 3 L &Mza@ﬁ!eﬂ&S
| ons deadpdiquécdu roaériau dicienrevétgds teleouces et enenten d@0bats¢x zipg et dug fer emdtaitiqud acdeaud

de revﬁtwwéeb Pasqeweeretste de@pd r 61.6e Aayige § ;ﬁ@ﬂa%ésqerseﬂéﬁpﬁb geFeRu

ot er i af AT eRH oY T B e "
%e d § T%%d g’h %u téré&r&e& HTEE‘ % pour la %mgetion

et al | i g WS MO S BimatiEh
A4 qui dec@cﬁé est»e*ve:phafatde&mfshe sorte que I a caaceaoucbtb &)ﬁ@tmr deedrfied prédoita

une part iSePrdegdé eglordia revendication 7 candctéping de ,Ee 3u@s¢tlorrg1um anodeingoiyble ebarscemuv Bau.
subst r aF“ ge a‘fﬁ l@fecwlamnq POYE farmerde soyche ¢ entratlon des iong

S
RS e e e DALY
terise Qpter& ddube QRlRskd Grpdet | a fongm é@@le@;ﬁwﬁ&te eouérﬁ%

sur f ace facultativement un electrolyte desout»edsee: epant OUCHE d@tisredekeeTEsn nalitentdls LAGES meeumt

9. ProcedeHsdd a4 2l40.r evendi cation 7, caract er14seﬂatenau£L§ amerl reuﬁw Idlusat'aqgﬂ par

d' une anoﬂeprbﬁaeiadmllae%mwmﬁacqamerlsa en ce 94pR éfecty 629 gfant un

fior mer |es ce gueiiectroplasticeave Briermatierode ldes i ons:ngfé'aj &fc'eé{f:fﬂ u%i‘ﬁ% héﬂ

de revet® ﬁf’e 'é"ég't"lfﬁ‘%aﬂ‘#’e?é% A utli SRE phlepst & ﬁﬁ.ﬁi@, id oB ,ﬁ@kl &raes

contr ol «§é, "Wt fﬁj‘i (3,%3?" frm‘@" >d' efecttértspbmtquelaembmaﬁﬁremem est

sul f at eSitrique et€facalk vel gdu zinc Onepeﬂew ﬁ])eurulsrmd‘e drebafeforrade sde

zinc et shlxieg/ ét ayuntplnm-ddazudeaml t ri que et I‘{"glﬁﬁ‘ hﬁaﬂbéﬁb ! H‘Ea%tci"@"'“ig

bi en que |1Apraedas &dlan if RCMlcloh Y euRALN €l ectFINVEE: iéum ’fuck&}’e

20  tr adni@ruees fRiR RSkvaarent &biRe astun Bas eabaﬁ@m:ée d4in alibh i Zor drufle fnddr on

14. Mat dpimée pradlectpplestiv edtilisait wneliduiigue par zikd.de Rowcadmideduonoiha

r.ovendi c’é‘fi%ﬁé Y°”‘?f‘&£e w gés de& 8td¢el ect r ol 1& quea%faacreomlque reve @n’&nt
i

T G

un en c (g‘ acf f or matPEAEEE o 58 q“ELﬁo%"B' ® ot
éa 'e est fme entre la couche de SOUS- reVe emen
UNe  COUCIGielCet afdAtiir JHRN Q8 .0 CHLK: r Vet q fe SNELAGE b Jdqub “en

m)nt ai dds¢he e rmen@mweharfai@estwm‘éeaant do ut 1d Miﬁnsu distiek béldH |deevend.cauon 15
“el ect réigsiroplestie oWistinémtliadds appraifi¢ | aquecapetéridepGe qeé Grpelipliy e ghesphate
Qat i oni (§rantddy fgpmation el suehedie revilemeqt de zj rronsiste esgertielnment ersphpsehophydite.
rise en ce que |la couche de sous-reveteMent est citrique et
ﬁacultatlvenent un el ectrolyte de conposee de (1) une couche do
se formee sur soutien, et ayant un pH de 2,4 a 4,0. une
urface du substrat d'acier et constituee de zinc ou d un alliage a base de
siinc et (21 d'une 1 1. Procede selon |a #sevendication 7, caracterise 30
uche de surface fornee sur |a couche de base en ce que |a couche de
reevet enent de base est et constituee d un alliage zinc-fer d'une
tieneur en fornmbe par el ectroplastie utilisant un liquide zinc de 40%
poi ds ou mains. approprie contenant de#s quantites d6sir6es de
5. Materiau d acier selon la revendication 14, sulfates de for et de zinc,
10 gl ou plus d'acide caracteris6 en ce qu' une pellicule de phosphate
Qltrlque et facultativement un el ectrolyte de 3 est formee entre la
qouche do sous-revetenent et soutien, etgayant un pH de 2,4 a 4,0; et en ce
e la |a couche de reviterrent de Iaque. couche de revdtenent de surface
t formee par 16. Materiau d' acier selon |la revendication 15,
ectroplastie wutilisant le liquide approprie caracterise en ce que
@ pellicule de phosphate servant A la fgymation de |a couche de revetenent
E£n5|ste essenti el l enent en phosphophyllite. 40 1

65

L




