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this process. U S. Patent No. 4,220,486, describes an al kali phosphate
conversion coating solution contalnln st annous ions and fluoride ions and
optional ly pyrazol e compounds, hﬁfr%ﬁ%%ﬁ%ﬁﬂe conpounds and hydrazi ne
conpounds at a level of 0.2 grams per liter to about 5 grams per liter.
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to 0.5 w. un%rqrb,daaqnggabgmbeguﬁgﬁ to 0 05 wt Yo When present in

sufficient coredntd mitlePiliSstrath GeldendfiRGhe adamadel 6f theprgenDhvehtdh, the 1oliowig spéciit
produce t héxatifies dre growasdd R QN0 undérstdodGthat @tid dxamitesdrd frioviaba farfillutyetiveOpiyiiosdsi ane
agefl.. Thiae hat idendadicbeisb Eneingfdf theCdcop d1 tebr inveption 13 Ihersia giiztidsed iamndC as seit fagth lilothe
[err] te rsubjeined dlaimsol uti on, whereas in traditional nitrite baths the
nitrite oxidizes the [err] to insoluble [err]. Phosphate nay be enpl oyed at
its art-esP#MPLEhed | evel . Preferred phosphate |evels useful in the 50
present invention are typically in the range of from.2 to 5 wt. percent,
pref erabl y 0T fpligwing grajgtgis-war compipgd (189 1t(g§a“9'6f’8ﬂ‘ acid points of the bath
will raffge from12 to 37 with 13 - 22 nost typical. The free acid points
range fromO0.1 to 1.0 washg (. B4 PO, 4 being nost typical. Iff will also be
preciated that it 3dheg deRdaganbgradetiNoper f orm certai n ot hdr sel ect steps
both prior to and aft ¢r2aé |apwl i cati on of the inproved phogphate coating
produced, by the processess qrjchickeinie® sation fequitdenpip é8@gNilNGaxkent i on. For
exanple, it may be advant&gdoseCo take steps to see that the part,
wor kpi ece or other artrcle to be coated 1S substantitally 1ree of grease,

dirt, or othgfandid faftRSysdditd Hber acid 97182 bentd il £hdRcl of 0.8 Poit¥. TEBER WasShed
convent | 0Ny spfely PrIdbEg NoQEdRE! bif dijht IS0 MRIEAT 48k $27) JIBMES andiUdhditiohddCdolddlled btd
exanpl eqs Npanéls. O rabk 618G pateledbds thdnGRdtesstd foRa inkinge &l A0S : FAAChiE Beint thk ®ath
Such cl eaneh@inéd fo ig@oeylalidey Nine igtataat harslyiavingsuiae (HS) wére then BRI t3Hhb bath,antl
by a wat erseweralgacks Wwerei sprahipgpladsgedpioaige thedskihi Thechiydtodylansinecatiate tonoaritralipn ae then
fol | ow ng wlustad aphedid olled $teel Eareisrweng proteeed forLidlsocmds Atathe followdng| S leekls: 10.08)- S,
Pat ent Nos0.063, 800 ; 2.08%, 0212 80.43% .3 batheanelysis, Bonpd 9944% Nh 6% oiradd 1 489k Phig

sol uti ofs tyﬁpaslaa erbmnv@yd €ontiog: pompiptanpes are W@@hﬁbbdd%heamwﬂw@Wéhawgma
‘condensed jreyast necesprsy fop gepfing termationsusderttheypracessingronditionyemeigyed They gspghpw
(3-500 ppnihatiincreasing thegt)S concantratigy) FaypRd:tie %P’Vbﬂb@ﬁhﬁ'ﬂ%"% platelglite egymmar. | n g
‘highly preferred enbodi ment, such solution enploys 3-25 ppm of titanium
The conditioning step serves to provide the surface with nucleation sites
whi ch s&ve to reduce the grain of the subsequent phosphate coati ng.

* 10 ml aliquot titrated with 0.1 N NaOH. Points = ml titrated. Indicators = phenolph-
thalein for total acid and bromophenol blue for free acid.
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After the coating is formed by applsication of this solution of this
I nvention, it is advantageous to _subject 10 the coating to a
post-treat ment solution as conveRPO c#ﬁpﬁ?/Bi'aught The sol ution may contain
chromium (trival ent and/or hexaval ent) or may be chrom umfree. Chrom um
post-treatnment solutions would incl uq?ﬁ" r exanple, 0.025 to 0.1 wt.

ere

percent chromum ([err], or m xtures of). Chromumfree rinses
typ| Ca||y i nc rnnr:\fn nrn:\nlr\ nenj'nrlr.\lc Z] I"f‘ﬁnlllm et c—and—-tme\ al so be

oy

enpl oyed. See f or exanpl e, U. S. RESULTR ONDAMPLEQ 75 214: 4, 376, 000}

4, 457,6790; 4, (9€oitipR;| 4 HAES | Odcutiy Wt gmd D 7 MErgRblogy Coatmdéon‘i;ﬁ%n@éés -treated

part is to be |el ectrdpal nt e thqmg/ﬁz) ace; is pre érably rlnsed with

dei oni zed wat t ottt ue U| ags gt ancrlrt,q s—nto—tie patt t ank.

The phosphat e {pr dées& ngoco N sol ution |paraneters are selected to

yield a coatirg wei gt .ast0e0| 77 t&s (863p2 ¢/ [Piateiet (40 tolna@QJleng/[err]).

Contaet tines cormerm 367|¥3 vai _ﬁqiﬁlfx er;gtefegom 3 seg, %ﬂ’ 2 M nutes or
Q- al conds to 2 m

more preferablly from{5 secopds tes wthj30 se m nut es
bei ng common flor 10 |pr@ctssi ng!- 4148 on &owwrareyor. FemPle¥hosphal i ng
solution is typically maintained 1n the range of 32 to |[err|] (90 to [err])
the specific tenperature selected so as to achieve the desired coating
wei ght® i pxAMreeal | owed contact time. The conposition and process of the
~present invention may be enployed not only on ferrous nmetals and their
’ al | oys as @l phbsphaiing bith & Fepam cBMEIfIACIG folibwint Za 2 A atbi005%; POTA et 4boati 1:4%;
allioys. B at abouSD%kchypexizate sulty @rbain02%. Tierbiali acidng260 pojrdy oW yleaatine3agent
hav%’ e epoints: dpeleapeli aniiconditioned soldiniied sieel graneh ishHsruRyChrocasmge ab B TR (IP¥Fafn88s. | n
or der “t oseends lsprayinigl timesatraaneducedh sprayepredsire.sTharresuliiony oaatingcie sodylar airchag aceoeting
i nvent i owelght pieabeus 1 27 gimA ¢ 18 g@wram Rer 8(3%‘3@30"&9%?"}‘5@99 PeRsehate|afe made|io the bath,
under st oWid eag pddition incteasing 2ebYpP-0R%- cfiltgr 1he segong ﬂ%cﬁt'ﬁ’&tti’ﬁ/@fygil 9¥alid are
not i nt ef@eaqd frem B\ébs?af“fﬂ'lt W‘? ardge thlché"@Ebﬁ%d"@f‘zt% Traveaiateon adQ LHe palipp) bath
di scl asetPushsdheyor B‘f"e?ég ‘;:45 P#}@‘“@o“ ‘QE@ g"ﬁé’ﬂ‘“'&'l'aélc‘i%fﬁ‘a’s -EANPPeint the hath
fol | owi niabEl WPYHFL at R85y it gpo ferr] (5 gallon) bath: 35 451 g
5%[errEXA§gpLémg Reagent grade [err] 23.6 ¢ ZnO 40
- 68.5.¢g NniCKel” nitrate solution(equivalent to 2969[err]) 118g [err]

St a'ndar dti At h Xd\ QJag Btcallltalﬁﬁ{eqolfa\tnn %% & % 0%"/S aacétd Of
0.3 p# %&efdp%aﬁ&iﬁ ggé ¥298 Bind Yy d5:9amms 'stite! aW@ 5%3‘% acﬁ'&g
30. 48 CMpdifls and fréé adid Gh%aint@dm@aﬂsh £ARGH o MHACDIAGAbE s lphRA %F%Fay%ceée@dm' S A
rack of $£8t(140aR8bB0WBRNndsIBRYIRY M TRELsuitaf cdatitl wid hEduldk and[n@d & LoatingWeightétS
poi nt, tifs Pt o4 MPADI THE dind GonBdntHatRN WasilkbrRisedNo DVESH ZNE usihg AcdcRPPhbsphd €
sul f at e Cddfings \pRitcet e the APAR Qint Gvél Iad bekinthar &alsS@dar cbting ABigAt 0N 122 gHPR (AP
procedSengtp regaustsamtdatshthenT Aivled yoinarash atwi Fed2 ®LI.J48¢ hcpasigend Fe2icasedvs t hen
adj ust edcoatngs obwart taodoki@at. st eel panel s were processed for 60 seconds at the
“Jollowng HS levels: 0.05 - 0.06% 0.07 - 0.08% 0.12 - 0.13% A bath

anal ysi sClelmswed 0. 044% Ni; 0.07% Zn; and 1.48%[err]. 50 Coati ng
nmor phg} ? and coating conpl eteness are shown in Table |I. The results show
t hat hyd o m?‘?‘é&'ﬂs‘?@ 968%93?16%@5@& proqdusing écPéRdP'ﬁga'F'b nerler anevor Gelepner prystalline

dopcrtiforrory ?2" age B caniaciing taﬁa‘i'""?‘ﬁczf"éeﬂg‘fs °c‘f?é"°ﬁ§9“

processi ng zl‘)&ﬁ?ﬁ' P
concent r at {6t giahtielig éthPrsﬂ}‘W’i?l'sgi?séI"@P 55
* 10 m al i ‘i"a"ﬂ" F’%PE‘ e dggyod,qoptng | frme

d mg 5 ygr qwf fnﬁ sal 8F C‘I"QS’ S PK g grl?&dr%y lamine concen ratuon B'F'ﬂ f
1|° Pelngi?EiS 0,05 to %rzg& 1Pf0flgg|_s§ld cryslﬁﬁmesiY clz.l B e ror

2. The process of Claim 1 whersin the hydroxylamine concentration is from 0.1 to 1.0 wt. %.

50 3. The process of Claim 1 wherein the zinc concentration is from 0.045 to 0.11 wit. %.

4. The process of Claim 1 wherein the solution additionally comprises ferrous ion.

5. The process of Claim 4 wherein the ferrous ion is present in a concentration of from 0.001 o 0.5 wt. %.

% 6. The process of Claim 5 wherein the ferrous ion is present in a concentration of from 0.005 to 0.05 wt.

%.



RESULTS OF EXAMPLE | 6 . Sol 'ution % HAS Coati ng W. q/[err]
Mor phol ogy Coati ng Conpl et eness (

TS 058 B
| nconpl ete 10 ' P (22—“(%3 . ng.%é (163) 1“'“‘“ M'lﬁﬂll HFuIth el et

Incomplete 1 D~ .1 2-.13  1.36 {}28) Col umér ¢ * Conpl ete 15
EXAMPLE 11 A phosphating bath is prepared containing the follow ng: [err]

at about 0. OEQ%MUMWXW am ne
sul fate at ahQout 0.2% The t ot aREBETSOF P lInoi nts and free agid 0.3 20

poi nss. A cl gagagtioar|d «canslilt coufgwe gini | Molph6logyt | &doating TBMplbtenceP | AY
processed at |[err] ([for 60 seCO(ﬂ@ﬂtZ)sprayl ng ti e at a reduced spray
pressure. Th IqXUI thi Mg, CU tTgTTS roct-ar—amd— ght of
about 1.27 g/jfert] (J115 " m llligram P)'«lr . ft.). JAdditTons of zifc acid
phosphat e argq nd8e tlo 958 fhat h1.81fied eachladditi n i meemelgieng tie Zn 2 by
0.02% After thq seqongh. aéi(ltl a5 gqrys no: pholl&?a( ks chapged from
substantially n gular to 'b'z at-aketl. Addl ng ?errous sulfate to
a 19 1 (5 galll odP b4t h‘zzﬁdausbgs(t‘m mdr FFessEy | o b@@@ﬁ'étea m xjure of
nodul es and columar crystals. At this point, the bath analysis shows [err]
at about 0.09% and [err] at about 1.70% EXAMPLE IIl A phosphating bath was
prepHr eskamMpLE@Nt ai n the following: [err] at 0.075% [err] at 0.83% [err]
at 0.042% [err] at about 0.08% Fe 2 at 0.02% and hydroxyl am ne sulfate
at 0.5% _Kipbospbdtiag batts iiscprormesd 22nt@ning ihe tfellowing] Zhi?cat abmit 0.05%;8P0pT aheisout Ch%aned
and: corii% 4t @bt 0.0%% chydoklaminestuliatd atpabows [02%adhetotshacid)is 190.0 odiats el e fdrg  f or
60 sgcomitts. dptleapechgnd conditiondith gold adfigd tsteplgpape) 4t isprey pracessrIchl |87 C 4118° ider €0

coat | ngeeemnriy BRrayifg time 8 EVGF'@P‘? ForayL prassig/ [Ther fepujting Fpaling siodilas aed ey 1693888 was
then rd’r’%&l“ta@%‘éég/%z i s%lﬁricA E‘P’& %H%“}Sﬂé’f‘@ph%%f“ﬁ P\a&é'ﬂced at

ot s fr aj'v e oINS efea AR ;
tgo 8256 bt o g% g&ﬁé é:;%gpm z;;gﬁ"ﬁ?a'[éa'c P 'stp8£a§§;ﬁ o2

Cl ai nms aﬂﬂyslss @prl si ng producing a predom nant |y
nodul argal W’? j col umar crystalline ZI nc-iron-phosphate coating on a
ferrous surface by contacting an aqueous zi nc phosphate conversion coating

sol ution )Q’fb%s%héiiné B&Rh 2ab E&?&Fﬁ%ﬁn‘ﬁa’ e e w&*ﬁepéigd std. a8, NF2 bess

t han®0. @o4p9a R4 af 4HutZd. 088, FET2GR 005! AfdMhylidxylaitd) stifdatiobod) The What adld wild 325 Sai d
surfac Q:om%ﬂ %6\ adidne.s %ﬁis r @6hn6dardl ddBitiohed EHidBRbd R} fanels werd Eisthy Elocessed at

hydr ox yd4a0i(138 - #))6H60$pdonds spRyIRGUIHE THE reS@ilg |cOatiRG wib owlidl iaRghad altysihgweiga el ne
concent r.&tgmah(164 mgad. e 2ino concéhtralion wiis then tdised ®00.085% h "2 Winp ziadl BeE pidephdte.

crys gsal Caatings ptoduet] at te higher ine leysidiae selurndar Glystalsnardd avbratingl weighhe! 1B7dyr?x@yisar ni ne
concentmgi?). dierrdus sbifaperwés thert added Go intreasbhthe3Fe 7 itee0.p4% degmsing thelFai 2naalsediieEr ei n

t he .zi moatinghitogeMert & nodvlari s from 0. 045 'to 0.11 wt. % 4. The process of Claim
1 wherein the solution additionally conprises ferrous ion. 5. The process
of O ai¢irimswherein the ferrous ion is present in a concentration of from
0.00% to 0.5 Wt. % 55 6. The process of aim5 wherein the ferrous ion

i s presk ntA mﬁa'a{iﬂeﬁ%efﬁ‘feﬁ%‘mws'm PROAYSIRg (7. RypRpMingntly ngdulay and/ey columpgs CUS‘S'!'E? 059

e ouys surface by contactmg 60 zmc con
Bi TABLE F F ting he Zi % o tl ng aaif and the zm
W. g/[er I :k g;’cgl?fi
. ncentra |on 2 to Jsﬁ said cgg e j; ing is for
ts vndlng

{\" ! | et adding hydroxylamme hydroxylamme or comple ncentration f% el et
ncofepl e 8.05 to 5.0 wt. % to the solution to produce said crystalhne structure.

2. The process of Claim 1 wherein the hydroxylamine concentration is from 0.1 to 1.0 wt. %.

50 3. The process of Claim 1 wherein the zinc concentration is from 0.045 to 0.11 wt. %,

4. The process of Claim 1 wherein the sofution additionally comprises ferrous ion.

8. The process of Claim 4 wherein the ferrous ion is present in a concentration of from 0.001 to 0.5 wt. %.

5 6. The process of Claim & wherein the ferrous ion is present in a concentration of from 0.005 to 0.05 wt. -

Y.
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EXAMPLE 11 A phosphatl ng bath is prE@ aining the toltow ng: [‘err]
at about 0.05% [err] at about 1.4% [err] at about 0.05% hydroxyl am ne

sul fate at a r % 1hHofthn u th § 21 ntﬁr% qghﬂreﬁvﬁt 20
points. i g]&d%% :rﬁ(%- Jrﬁtegﬂﬁ f@;‘;:@ﬁ%a% 2 5 l g i

processed at seconds sprayl ng tinme at a reduced spray
pressure. Ihenre%'e‘dé&ésloﬂaamaweraﬂ theScolfRtidhdr dlso Bdnthind @ SordersedpHobihatdei ght  of
about 1.27 g/n2 (115 mlligramper sq. ft.). Additions of zinc acid
phosphat e @r eThegkbReds @t Cilm 1OmhoRdin twi doliticRacsubashtlally ireofichicrate and Wigtetch@podent by .
0.02% After the second addition, the crystal norphology is changed from
subst ant i altb.yTheqehsbsarof Claint hwiskeirptheatisd phiosphdtd donveysidP cogtingfsolsiion radditonaliy Icbragrisest 0
a 19 [err] ( 5atdpmbtiooe onipatdnt seiegted o the gmup péneisiing \pf mangbees nicked nitriair taod simpjé or
nodul es 7and cemplanfiyoriderignst al s. At this point, the bath anal ysis shows Zn 2
at about 0.09% and [err] at about 1.70% EXAMPLE |11 30 A phosphati ng
bath was pié&pEedupcess of Glimi wharsie the spversiphepatefl syrfape 'ﬁF"Q§°®'?'B%°°'[@F°F]W“b? post-
0. 83% [err] taamnmww [err] -at about 0.08% [err] at 0 02% and

hydroxyl arnine sulfate at 0.5% The total acid was -22. EOI nts and free

acid 0. g5pd¢ nT'E; p“::i&ﬁ@fmdﬁMWHHPPF%;TW%FW“?WF F@E{“'E'T‘éf ¥ panell s were

spray proc ﬁﬁat L{d" 13‘”9”3}% ayj.ng tinme He fsul ting
(BrosPssShdeimald "AoRa pongprr e TEErT TR

(r@t{ep?]?'a Tt SEBGEY p qrxar@?g g?rﬁ FoUEE 8 DB ] usin
S ° ) uce 5 I

2|nc aci g I'ngs pro her zinc Tevel had

col urmar Clh ?’s'}r%lp?oc@dg%f SaimCeffh toRiidn idprahedidn e Lﬁ&ékur‘a&elS mg/[err]).

Ferrous sultate was then added to increase the Fe 2 to 0.04% | ncreasing

the Fe 2 c3pShd frdtBssCdt ek @ vhbrbin itRd\eBKidion i cdnbted @ih théterbudTsurdle fok a tifveHRd &l a

fini shing progmpeatsre iMicien 1B Profuice d d6dtingweighPSIAGMNTING 8D tignFPeird 18 2. 22 56,0
col umarescrystal I'i ne zinc-iron-phosphate coating on a ferrous surface by

cont act i ng 1anTha(preedsf CiaivC1 phetspina tetnpsranmeas hb eolution et cantctdoirant (90 o 200 &F) S2 o
t he zi nc/ phosgghat.e wei ght ratio of the solution is less than 0.27, and the
zinc concentration is from0.02 to 0.2 wt. % wth said surface, wherein
t he desi r edd.cBwmtpragessiot Clhipy nwderemthe’@ntact timg idiomcp segandirPireimdtese hydr oxyl ani ne
sal ts orseconpl exes providing a hg/dr oxyl am ne concentration fromO0.05 to 5.0
w. %to tH& Teirmeesef Clampl Weind %%Erfifecsri}"gﬁtea‘l'q‘i'yrf@'"??r ucture. 2. The process
of Claim1 wherein the hydroxyl am ne concentration is fromO0.1 to 1.0 w.

% 50 3. THRE HT"CP&‘?S’%? op, Plaity 14;whprein fiedpiating is ageompfished bratharie ?lﬁiﬁpﬁ‘?"’f't@"f rom
0.045 to O. % 4.

addi t1 orfl /3 ARAE g *5?;?‘818 Sl ¥ngon r"a?;é@vg wg?'“&ﬂ&*) ) -
o ;)%: ?ﬂ”ﬁssﬁrg i o) St S,
concentration, zé,‘ elh r&?&l 0 Ejfxes Rroyding

ggo 5.0Wt.% to orm é&%@é«ﬁ%
wherei n jhe ferrous sur ace |s ecte to a cond|t|0n| ng treatnent vmth a

titani um cQat feltbiifbn @POEmt QJRS‘rém e hipirolyAmRE Bdndértrativh tslrol vt BHOSRPAL | Zi ng
solution. 8. The process of Claim7 wherein the conditioner also contains a
condensed EROsHIsakEoN obCIm 2T WBerpih R &MmE conbentrhtivh B fbmvilvas @i o 1twhe@s.s0l ution i s
substantially free of chlorate and nitrite conponents. 10. The process of

Cl ai m 1 sheMeThe sloionof Cleim#h obprhiathe solative edditionstly cangrisesderoud io.i on addi tional |y
conprises at | east one conponent selected fromthe group consisting of
manganese, 2Ai Theedolutioni of Clatme24amitéreini the fegousrion]ig present p@rpohasntration af frpr @00 Hied.5 wit] .
The process o%-Claim 1 wherein the conversion coated surface i's

subsequent|y contacted with a post- treatment solution. 12. The grocess
of C ai nf1 fxmﬂ@rs@I“PP"t"ﬁgaﬁb%ﬁ whereinfhe,feriqus i95|ig Rrpsept i sc%‘ﬁ?'l‘ﬁﬁ% A fromeQ005 1030.057e
process of C & m 11 wherein the post-treatnment sol ution contains hexaval ent
chrom um

27. The solution of Claim 21 wherein the solution is substantially free of nitrite.

85 28. The solution of Claim 21 wherein the zinc phosphate type conversion coating solution additionally
comprises at least one component selected from the group consisting of manganese, nickel, nitrate and
simple or complex fluoride ions.
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14. The process of Claim1 wherein the phosphate f iy from 0. 3
to 2.5 w. % 20 15. The process of Claim1 V\herenm“ﬁmu"”ml(HMIS sprayed
on the ferrous surface. 16. The ﬁo%ﬁ&oﬁngb ai m 1* witer éi n*t h& solution is
contacted with the ferrous surface for a tine and at a tenperature-
sufficie ; L ' ; 0yl [err]) 0.77 to
2.22 g/[gé'rr‘.gs%t%lj%&#}eﬁ%ﬁ'gg‘g\ﬁg‘#sg@ea@{'ﬁe&h\?ﬁééﬁtlgrﬁhtgrt]e'tefrpérature of the
sol uti on gena GRAL 3fte backideAoRidnARing CortidSlidi)cordprising ah @huebus sbidtion R ind) pRGsEREs Of

G aim 1 whesgimdabiRmine Hydblylaiing Ralls or békexss WIRFERES nétQolidis Fbritbrivafon iS& 1t The
process of {gwi# 1 wherein the surface is subsequently painted. 20. The

process of Claim19 wherein the painting is acconplished by cathodic

el ect r od Ppteatahsppiche35 21. An aqueous zi nc phosphate sol uti on wherein the
zi nc/ phosphate weight ratio of the solution is |ess than about 0.27, and

t he zi nc 1coveiemer ar Metll-Oiserificienbedardiing, omBissdndwtie Héfstelwhg eities|yorwidgand ugelartigen

pr edomienant ng/oday|séwilenartigenridistalinem Sidk:Eisen-Rhpsphatdlbéreuge adfsinei Fispn®perfidche byrchaltened
range of zi BrsUheupa-Bengep ineo wisrigpne inkpbespbat-Léstingnizyr Nogversiong-Bepshiehtung.gin eder das
conpri si ng ﬁzwv:a?grhammpwm proldisyg Keipr als ©77 isleg idiexZink-Konzguiration R02bis
hydr oxy!| ani $& Gewrie BeitEstamit der beireiipnden Bberiéshes werin ger aawiinschite)Ybpraug dyrchyilinsuftigen
coati ng. 40V°22!¥d'Ph\€a"§'Ql'1}{t”P’G’|'?"UfsaEP'aP‘i‘ﬂ’ z'i:;iﬁﬂ?é:% Fﬁ %’ﬁé*VHyMW'F%Fﬁ"H@m von
concen®r at i O 51859 P plisferq. gur Fraguanpg deyfristalinen ki geblidBtyd o * o ai m 21
wherein the,zinc congentrafion .S, fro . 045 to. 011, % .45, . 24. The
Sttt on Zor Vel oS AERPEY. wolh A it e Raer e ol e o s amadt (00
oy 25. oTh ' i J ATIR=T NI 3L T [, O i resent in a
conéé g’ 3t gerﬁé @%&J#érc@?ﬁsg;uﬁigi%@ %64? Wt .ngggah%&o#ﬁ&es déllgﬁil?!t”i on OPPCI aim 25
wher ei N thevdiabPiken A&Pmbm%mﬁasm AsstAHEEhdAbeR Umfkt, f rom 0. 005 to 0.05
wt. 27. The solution of Caim21 wherein the solution is substantially free
of nitritse. véanrerdfach ARGSR U Widril Bio Eiseftinadndh Bleindh RérRéritatiol QorZ0,008 biRIVESEWLE
type conver giwesn€sidd.i Ng sol ution additionally conprises at |east one
conpongnt sel ected fromthe group consisting of manganese, nickel, nitrate
and si nplee Wsrfarenick Andpludio5,ividen die Bsen(ilf-lonen ikBin@ KddZenitkfich Vdd 0265 bisT0165 Gel.-8dt | on
of C ai m 2lawhsnesind.t he phosphate concentration is from0.3 to 2.5 w. %
30. A stabl e single package repl eni shing conposition conprising an agueous
sol ki on 7of Verlalren npdhoApsheche 1a mdrith didr EiseptQbarfiiicke [vpd derk \in-Beriimengiinges wit der
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er

L8sung Kl ei als 0,27 ist und die Zink-Konzentration 0,02 bis 0,2 Gew. -%

Qetragt, (f) foflfibn Rih' afnqifor% Eal}l%&gnat-f&md‘zu RbnvBrEWsTREdMG Sftdtbh
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ei ne Hydr OX gl ddsdéAEHis Rbhgbnbritd untae 1o 0,05 bis 5,0 Gew. -% Il 1eftern, zur
Er zeugung der kristallinen Struktur gebildet wird. 2. Verfahren nach

Anspr uch 13, vakahirem nabhEArshdeh0 X, yWdif dis ket sidhsiieathichidteO0berifatiR anséhiiéBend mA0einer
betragt. S NachBehandihgscllds@y imnBeeihruip ebracttwir, wori n di e Zi nk- Konzentrati on
0,045 bis 0,11 Gew.-% betragt. 20 4. Verfahren nach Anspruch 1, worin die
Losungssz UgaVeriahrendeh axsptuth 1, warnetiv Nachbahadndiudgs-L¥sing fdi varChrarcist. Anspruch 4,

worin die Eisen(ll)-lonen in einer Konzertration von 0,001 bis 0,5 Gew. -%
13. Verfahren nach Anspruch 11, worin die Nachbehandlungs-L&sung sechswertiges Chrom enthdit.

14. Verfahren nach Anspruch 1, worin die Phosphat-Konzentration 0,3 bis 2,5 Gew.-% betréigt.

15. Verfahren nach Anspruch 1, worin die L8sung auf die Eisen-Oberfléiche aufgespriiht wird.

16. Verfahren nach Anspruch 1, worin die Ldsung mit der Eisen-Oberfliche wihrend einer Zeitdauer und
bsi einer Temperatur in Berlihrung gebracht wird, die ausreichen, um sin Uberzugs-Gewicht von 0,77

55 bis 2,22 g/m? (70 bis 220 mg/?) zu erzeugen.

17. Verfahren nach Anspruch -1, worin die Temperatur der Ldsung bei dem Kontakt 32 °C bis 93 *C (90
°F bis 200 *F) betrégt.



anwesend sind. 25 6. Verfahren nach- Anspruch 5, wo d| e Eisen(ll)-] onen
i n el ner Konzentration von 0,005 bis 0.05 Gew %aﬂl&ﬁwlﬂunm”m,’
Ver f ahren nach Anspruch 1, worin dFR 0 §9§P%erfla

I n- Ber Uhrung-Bringen mt der 30 Phosphat i erungs- Losung &l ntr *

Kondi t i onigr L 0 ,[gg i tionie-
rungsmtte Hﬁﬁ?egg%g%%ﬁm 91@80?'"@ %ﬁ%&?ﬁ"’%ﬂ%@ﬂgﬁ‘ %ri n das
Kondi ti oni @ yoig:aith hich!andprich 1,8/0n &Qad&mheesﬁs&.ﬁenekmmmche%%balt 35 9.
Verfahren nach Anspruch 1, worin die LOsung 1 mwesentlichen frei von

Chl orat 5 usd vblfshieh haommme 78, ¥Brinl dab AnshBiche Mitte{katRaisoRs BlekiREHRENfRInglorfolyP! | N

di e Zi nkphosphat - Losung zur Konver si ons-Beschi chtung zusatzlich el ne aus

der aus Maaiganviprigal Zikphosphi-issay, irdr @asndienichieVehiltis HrkPRbsphee MelHlosang Kibidep BIEN
best ehenden 027 ist und3diel [Znk-Kenzeetivhll,02chikeriGon e thetrighTdisBiinen Mbrwiegendf labelatigenac h
Anspruch 1, we¥dder siulenddtigan éristallipers BioeiGstndhosphat-Ueisag fUbsrcéimen cansaitrken ciekaiohcvomi t
ei ner NachbeRnkioraenystioness enaeygt. rweBe rsiel itusingr gRisen-Qbdrtisich iind Berjsrurig? gebuashtf wird en
nach Anspr uckmfassendybydroxylamia, NeskerijerinSalzeuergs -Homplaxey diereine Hydipddminikenizentration 3
Ver f ahr en na¥¢n Q‘Qﬁd’gﬁr%‘ﬁﬁﬂ?@ liefRers #un Eﬁﬁwumbmmwmﬁggzﬁﬁung sechswerti ges
Chromenthalt, 14. Verfahren nach Anspruch 1, wor

Phosp ha}? 13N 354 aech AFPECR2 ey '"?'@V@@W'a"% 'E%‘F?"Hﬁ'f’" 0 59‘5 i@ G%%fba'rﬁgé n nach

A die L [ di | ht d. 16.
Vor Fanr on BalSoe BT QR 24, B e RoB@iragon 5 b 1 BEw e BOURY | ache

wahr.end eigpe [aséﬁdcﬁagﬁﬂr?samw 9%0 o 1B8kng &s@gfch %tsgrgl Wl@e?@n&@ ung gebracht

w_rd, die ausrerchen erzugs- bis 2,22 g/n2
(70 bi S, rf25h eo
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betragt. 19. aweednalin€n nach Anspruch 1, worin die Qberfl ache anschl i eBend
angestrischen wird. 5 20. Verfahren nach Anspruch 19, worin das Anstreichen
m ttels kearhothusgrieen Adspebit 210adinclbdisslng gn esdentligyen fredon NiviBsti ge

Zi nkphosphat - Losung, in der das Gew chts-Verhal tnis Zi nkl Phosphat der
Losung Kkl ed8n&idsuag naci) ABPructs21, weri didi ZinkBhosphatddisung dies Titps eu 2@, Kofvelsiops-BesghicBng - %
bet®agt, di ezuskirish ejnor aviscdpe aus Mangah.alNickel dYitrat ¢ @inéaches sadeie kemplexene Fluorid-lonen

kri st al #% nenbgstehenden Gupneraegepiniie Kapronontrundifer ei nen erweiterten Bereich von
70 Zi nk- Konzent rati onen erzeuaad'0 wenn sie mt einer Eisen-Cberflache in

Ber | i hrun gé‘fﬁ’%&:’!‘i‘f‘h Hpspryeh 2inora die W‘ﬂ'&“ﬁ’i@?‘@?ﬁ"ﬂ 3 "I‘Mﬁ %W/‘a'?ﬁ"ﬁgtSal ze oder

- Konpl exe roxyl am n- Konzent ratl

e ei ne .
i ef “9' % e?
e % gmns%?ﬂﬂ* %gv'a'ﬁm ie"o?dgf @P'ae?w% ¢ ?gﬁsz%? 2.

Losung nach nspruc Wk- Konzent rati on 0,045 bis 0,11 Gew. -
et ragt . nach Anspruch 21, worin die LUsung zusatzlich
Ei sen(l| )-Ionen u aBt. 20 25. L6sung nach Anspruch 24, worin die

Ei sen( | k) -1. 00R prdcBteChd ok U8 Zhdiuk 2bieBnatOR dodl&idn ius r&eémgﬁ%stamnaamﬁ&erad
sind. 26. LdgniaghaldpmitipdlomBit Wdulaite ot/oWesibriaifdistr Urb SEMaéd forteubdkke BontaBt dind S8lution
Konzent rat i 0Bquégsd de ré¥temétit par@or¥brsiciedé pHsphEBE Y 0B le RdpporLfondéfal zikéXsdElatd a6 h
Anspruch 21, lavéolution 3t infétisis & rogR7 i eladdBeRkdtiorcfesind gseie 0,02 B2t ieh pbigs, .avec ladite
surface, dans lequsl le rovtement désiré est formé par addition d'hydroxylamine ou de sels ou
45 complexes d'hydroxylamine, établissant une concentration d’hydroxytamine de 0,05 3 5,0 % en poids,

2 ladite solution pour produire ladite structure cristalline.

2. Le procédé de la revendication 1, dans lequel la concentration de I'hydroxylamine est de 0,1 & 1,0 %
en poids. '
50 .
3. Le procédé de la revendication 1, dans lequel la concentration du zinc est de 0,045 & 0,11 % en poids.

4. Le procédé de la revendication 1, dans lequel la solution comprend de plus I'ion ferreux.

556 5. Lo procédé de la revendication 4, dans Ieduel I'ion ferreux est présent & une concentration de 0,001 2
0,5 % en poids.
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de 0, 005 a fxdvG@erto en poi ds. 7. Le procede de |l a revendication 1, dans

| equel | a surface ferreuse est soumise a un traitenment de 5

condi tzs On ElRESIdcdd) G la Lvefididationt 1, @ar3astuel® Béresharaton du phospiicest 3y 0,81 4,2 %Cemnt act
avec | a solpstds.on de phosphatation. 8. Le procede de la revendication 7,
dans | equel le conditionneur contient aussi un phosphate condense. 10 9.
Le procel® l@eprdcédérde\enavkindigatiproh dans lahael 42 dobtipnesist dulyériséed sur lacwriags ferrausarsi bl enent
deps«r vue de con‘})osants chlorate et nitrite. 10. Le proc6d6 de |la

r evend? c 3§ i l@rpropédégieria revendlication 1gdagg leguel lgrsolition 1eghnipecangnsptaqh gyec daoswfege Jeresused e
phosphat e cReNgANtm mﬁé@wtﬁ tﬁ@pésfturg syffipant® Poye Pragpire yirpridssyraciopuy fesjeviipmest dee
groupe consq"f’télfeazﬂéw se 15 le nickel, le nitrate et les ions

fl uor ure ou co | exes. Pr ogede dl‘%sﬂ a revendi cation 1, dans
| oquel "i“;t%% o 1,497 e P EtAA 78 et T i sreten h 22 on
cont aé’f av 1on de post- tralterrent 20 12. Le proc6d6 de |la

e ohr omts et S BB | a3l G 15 B8k o s MR Bl

roce Fevendi oque
de post- g, qetp%zs‘aatdeqaoaawna%owdmr.&.nauis%m@&% to datve. 14. L€ procede de |a
revendgycation 1, dans |equel concentration du phosphate est de 0,3 a 2,5

% en poi 9. Lelﬁ'océb@ darlaq%admod 9," M€ 4L Ab | faRre: ol AScHles Jpae lslekirbaggakitidnl ON
est pul vbricatedigier | a surface ferreuse. 30 16. Le proc~de de |la

revendi cation 1, dans loquel |a solution est mse en contact avec |a
surface Perunessietiopanubase deliphodpharp sle einc, l U @pioordsal Ziicphodphdtd S AtsBIuEDA WSt
produi4 e urinfpeuds esvirod 827 gt cbecentatiart dureind estale(D,0272 8,222 28 pyidePqu( podut 00
nmgt ft 2) . 1 7evétementradsialinepridcipalementesolonmdiracatioin ogvutiire dhasiencl gamme Klatgie dee ngmesntra-ur e
de | a sol utliopsndy zincglorgqu'alie pat mise en sentagbavgung surface ferreuse comprenant de I'hydroxylamine

ou des sels ou complexes d*hydroxylamine, établissant une concentration ds I'hydroxylamine de 0,05 &

5,0 % en poids, pour former ledit revétement désiré.

50
22, La solution de la revendication 21, dans laquselie la concentration de I'hydroxylamine est de 0,1 & 1,0 %
én poids.

23. La solution de la revendication 21, dans laquelle la concentration du zinc est de 0,045 & 0,11 % en
85 poids.

24. La solution de la revendication 21, laquelle solution contient de plus I'ion ferreux.

10



36 93 - C (90 & 200 * F). 18.. Le procede de |la r dans
| equel |le tenps de contact est ‘de 5 secondes a 2 m mﬁﬁm“ ;“Hﬂ ‘@kcedG de
|l & revendication 1, dans |equel | EFYP1%089 Bk ensu

proced6 de | a revendication 19, dans |lequel |a peinture est effectu6e par

6l ect rod6pps).t cat | LIE |

Zinc, 00 15 e blliniR 8 i fiton 54 opEuaRrdh o EEE 10 BMEEREA B0 B0
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poi ds, Qquigg,PLLQldlidn dérla Feeéﬁ@fcﬁﬁﬁ% dérlsistfuéie IR 1etbix kel REdaRISERD | c&ﬂ&rﬂgﬁbﬁ'déﬁoﬁé /ou
nodulalge daggosaen@ede M argie des concentra- tions du zinc, lorsqu'elle
est m se en contact avec une surface ferreuse conprenant de |'hydroxyl am ne
ou des selz2s. pisolfidilte &X@sendlcdliptizIONylefiSoldfion o8t sRiNitiehATYSpdIRQe GMERNt r ati on de
t' hydroxylam ne de 0,05 a 5,0 %en poids, pour forner ledit revetenent

d6si rd. 5@8.2ex sdugiorsdd lat revendichiionl 24, Kienscaiblidalb isalttiod He relétesent et ednbedsidnade type
concentmat i ophosithats 'da e oconydrendi daeplue sttt mibins @p Toraposand clidisedanp (e gieupe 2nstithé par le

sol ution de Mmgar@eellvcﬁiqke!tlboinatQ!t,lOSdm§IU¢r'arep,mm@ dugompigresnt r ati on du zi nc est

de 0,045 a 0,11 %en 55 poids. 24. La solution de |a revendication 21,
| aquel | e #8l Lt solytioncdsrie revendicafion Bl 16183 laqyplleflpponeaniration du phosgigte epifedls 3,26 Gnede’
| a revendi cal¥®n 24, dans Iaquel le |"ion ferreux est prdsent a une
concent®ation de O, 001 h O %en poi ds 25 La sol ut| on de

| a
revendi ¢ at3P OHn séab e. sol i (Rgueuse de zinc,

oh yaplliog i ienl emplou
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2

& La sglution de |la revendication 21, dans |laquelle la solution de

rev~t enment par conversion de type 10 phosphat e de zinc conprend de plus
au noi ns un conposant choisi dans | e groupe constitue par |e manganese, le
nickel, le nitrate et les ions fluorures sinples ou conplexes. 29. La

solution de |l a revendication 21, dans laquelle | a concentration du
phosphagse est de 0,3 A 2,5 %en poids. 15 30. Une .conposition de recharge
stable A un soul conposant, conprenant une sol ution aquouse de zinc, de
phosphate et d' hydroxyl am ne ou de sels ou conpl exes d' hydroxyl am ne, dans
| aquel l e | a concen- tration nette des mati bres seches est d' au noins 15 %
en yoids. 20 25 30 35 40 45 50 55

35

50

55
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