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PCT/ US95/ 16231 ' Descri ption
LOW SLUDG NG COVPOSI TI ON AND PROCESS FOR TREATI NG ALUM NUM

AND | TS AL*Q\@,I”” Technical Field ?ﬁ 231
invention rel'ates to a surface treatnment conposition and process aﬁ

forma conversion coating on the surface of alum niferous netals that
i nparts an excel l ent corrosion resist aescAptiompai nt adherence to such

Comost 11 on kW Séiﬁ%&lﬁﬁoyﬁﬁfaﬂﬂﬁﬁw PRWEEW@RE@EAW‘WQWW%

of a precipitating solid even when tAh!P QY8 ut ed al um num
The present invention is applied with partl cuI arly good effect to the
surface treatnent of drawn-and-ironed al um num cans (hereinafter usually
abbrevi ated as "FdohnicalField cans”). Sludge adhesion to the equipnent is

10 i nhi bited ‘and an_excell ent corrosion resistance and paint adherence

are inparted This invention selgtes taasurfacedmatmestcampesitienang pregass that

are subj octod,  HPTE CEVErR opating onthe suréeR o fhinfel Sl el b RS
sur f ace. t.r.eat mergxcafiét wrmsrdrﬂesxstamﬁampalhﬁadhetenﬁ 1] sm:htsmrfdces pnor to their
present invention. Backgr ound Aé - out sj, de -

bot t om sur feace daiBling Fﬂ]‘ﬁl @U%qhé“%@ﬁb? this.eompositign.an gmansparent solutions

perature sterili
orroston - et feBfkt e BitdbictiSn B alteEipating solidle3eh e it odhtant bjuted
duri:ng-t-hi-s-st emalumirdinht The present mvenm&s applied with Iparmmlanlyrgaod affectto the

phenonenon is generall knomn a ckeni result, the.
(unpai nt ed) conHtR PﬂbogeréW@e@W 3 umlm?m cans ?lftgr@gl &rMaaly

desirably shoul %tﬂ?ﬁé’% ﬂad'ﬁ "élﬂ?rhﬁﬁ'h'l? fl?g @%bnum%%ﬁrt&@ﬁé equipment is

At the present trne, e surface tre cans 1S arri
out mai nly usi ngnﬁb(th’dhnd@nexoeilegt qﬂmtdmres(stammbrtdpmnbadhereaee aranimspartet

t hromate treatnents. Th t d to th
b CCour neae oftofhe SURRAR SURAGBINSN PIABUTLIG GRS fEbFicaterPE i Srawinganit
e U en appl Ilrod'u%?ﬁf éMnﬁﬁuh"éﬁoy%ﬁ&Q& aré%hb{é@ Eﬁor @Wﬁle;a&a Ontngiég%anrgﬂer

t han by i mersi qrinted; Ite suafaseltreatnmribamttxa surface treatment bath acaordingato the

-exanpl e of nonchr omat sur{ace treat rrent baths is disclosed in
presen invention

15 Background Art

| The outside bottom surface of aluminum DI cans is subjected to high-tem-
perature sterilization without being painted. If this region has a low corrosion
resistance, the aluminum is oxidized and blackened during this step, and its
appearance is thereby impaired. This phenomenon is generally known as
2 “blackening". As a result, the (unpainted) conversion coating producéd by sur-
face treatment desirably should have an intrinsically high corrosion resistance.
At the present time, the surface treatment of aluminum DI cans is carried -
out mainly using Cr(V1)-containing phosphoric acid-chromate treatments and
zirconium-type nonchromate treatments. These treatments are applied to the
. surfaces of the cans as aqueous liquid compositions, which hereinafter are us-
| ually called "baths" for brevity, even though they are more often applied by spray-

ing the “"bath" liquid onto cans than by immersion of the cans in the baths '
~ Atypical example of nonchromate surface treatment baths is disclosed i in
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[ 33,468/ 1981]. This surface treatment bath is an acidic (pH 1.5 to
4.0) wat erwigpgagsssoat i ng sol ution that cont ai ns phosphgbgsgg‘dml de,

and zirconiumor titaniumor a m xture thereof.

characteristic features of t .acl di h

that it contai na/aPRNESe |P\?ée'7t$d@?" ﬁﬂnﬁﬁégﬁ?mﬁ%ﬁ%g aﬁ&)‘?ﬂff .
com pon e [ i t
treatment bath tea Jb@thﬂ%;ﬁ?ﬁgﬁ?ﬁ J%E@E ava é‘{]tfé%g rom W%Pﬂggstﬁat
come t]? be YM delgoniaing phosphate, ﬂuorldepaadmomwmoahtmmn oracmixturenthereof.
agent for al um num Dl ns. weye this. .. bat h i n_act i t S
suffers from naj or dr-g%ﬁéﬁ@%sﬁﬁiﬁtﬁ"@éd’f this aridie BPPWHEeg dtménfbifh are
When the prjor t -
i nes, theyg ar eqh?d?;%‘%rﬂ?@sséﬁ,gg Iﬂ(l)"rtl)hta Ereh?‘ a u%eélnﬁﬁgﬁmcans s?ﬂt? lﬂgggﬂﬁh?g&[rg
30 seconcponeﬂtethaars ptqnecto prexipitationk cSincarthisumorihromate treabmentbathy

coati ng, iy not 9s neteontai i bl Coraiu s s o pickit pdd e

between differ egireé i7A6 a8'a éd?&c@&féa%ﬁenﬁaﬁeﬁtﬁer E&ﬁﬂﬂnﬁirpm ééﬁ@ ﬁ&dlévértthis SR

contact conditi et ween the bath and surface of -
substrate. This bathin actualityi also suffers frormeajasidrawbacksias dessnbednm (dne following.
rosi on perfornance.

conversi onoati ng wey\&ﬁ"taﬁ PrigE art surfaoe?r‘é%{r&r&@aﬂa%)md f—“'f’g‘ﬂcaé’o@ﬁwm

i s pursued in orifs ttﬁeyta@éldrumrﬂw?@buvdﬁmalaﬁunurﬁlmrba@srfberammqs tb@o.

much conversion coating wil on the neckin or flange

regions that ar esqmodaswaeafane@bjpat shapeg lnmals:rmm&l eans isissbjested to spray'

et gnt arong « ndranEe e ki 8 kit periog of sime, the' festiigtbelind udy Fiot e,
the case of  agedufiformabecalispéftifféreneeb ihat ictir batwésn difiébent r@gmﬂsabfeme can

concentration of el ut ed alumnumin the solution has reached

val Ee; . in the battwfiow rate and i ¥ae coptasy cpnd@pnarhetweenatée bataAnt:Hie
def arm nat  on 1 oHASH §f e sysie: THf iRy veRES RGN LR et

an effective fl uesistepedomrancati on, which essentially nust be
mai ntai ned at a constant val ue duri n&uuse of the bath, that i s sonewhat
smal | er than fhheweNet thasredudion efa large copversioncoating Hﬁ'&q on the

2' ackening and Qe Kbttol surface of tHeEATR IS Plirsbbd fh BrddYtbtabilize the anticorro-

2 sion performance, too much conversion coating will be produced on the necking
or flange regions that are processed after painting. This causes the problem of
‘paint delamination after painting.
This variation in cdating weight among the aforementioned regions is even
more substantial in the case of aged surface treatment baths where the. ac-
25 cumulated concentration of eluted afuminum in the solution has reached high
values. ' |
When the aforementioned prior art surface treatment bath is used industri-
ally, avoiding unacceptable paint delamination results in the major drawback of
_ requiring the use of an effective fluoride concentration, which essentially must be
30 maintained at a constant value during use of the bath, that is somewhat smaller
than that which would be most desirable for avoiding blackening and avoiding the
formation of precipitates. '
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PCT/ US95/ 16231 : Due to this, when alum num-i-ens-actually-do - -
elute and enter the bath, pre- " cipitation occurs even for t he

above- desqypbgtbsssr f ace treatment bath with its. di sti bSesinasha
feature of not containing a highly precipitation-prone solid-pro-

duci ng conponent. Even with this bath, then, problens such as equi pment

soi ling, nozzle cl ogdujo thisswhea alummuna@rﬁramaiivd@&!me and enter the E%ﬁ"oﬁ[ﬁ'e.

Prventi on’ <! OBipitation ogeyrs even for the aboye deSEH6ER sifalE treRthBht Bl Wi its

descri bed abovedigtinguishing féélelr@rdf@bt &bhtammg%ﬂmyhiy précipitatiori-prorie’ selidpro-
i nvention introduces.a bath and a pro- cess using said bath that_ not

only are able tsusmsemmmh@%wﬂbstmﬁqba@u then, probigras suich as eguipnyent

etal eubstrat e§8"%§i ﬁ&%?‘@ 86418, SaE BY, G TERLBORNT "os 11 om0t
conver si on coat j nvéhtislyi ng i nhi bition, and process stability.

Summary of the Inventlon 15 ,It_h S been dlscovered t hat
(1) a treatnent bath that > afiothce can be

Comound that - THERELE H‘%&? e ol %%%Pﬁféﬁaégﬁﬁﬁ eore Rt

are al so presenthe prior atir ific terms;the mﬁlmnohmomkalmandapm-
phosphoric acid conpound an Zi rconi um 2 ound and has,a pHof 1.5 to
4. 0; © (i pesgising sai¢ hath-Biat gt galy é§¢ §P tepeducg R Bighly gerrosion-re-

adher ence can bE'St?%tr %or\g'ﬁﬂﬁéﬁ@-ardﬁe elit c%ffvgrﬁ@n %aﬁﬁg Bhthb & g‘?g%lumln- |

substrates by the ereon Of a conversion coa

contacting the iferdusometal substratesybut Whickhualso exhibit ameﬂbnv\ptdpertm i termfd
conversion bath for 0.5 to 60 seconds;

coati ng t her eby CPBY@RSIOR SOqlng UUHPTWYnS?‘JﬁB'FQ '@?'Eﬂ\?@- ?Ht h(;ogé)snsvgtragﬂﬁ% an
exgel!ent_slydglng inhibitionis obﬁgpggg9%mgngi%¥%ggﬂ% ~The highly
sl udgi ng-i nhi bi ted conposition acco I nven- : tion
for treati®sg the surflokas beenldiscovered that: netal's i's a waterbonme surface
o ferous ) afpmaiment et thak Maiiains A CarisPare aRbentange can be phjpingds
Ly or sy conc P apRuSizing egers 6603 HyaoHRHHxCEGBtY Ginpdind i
3 produces a particular value for the HF concentration are aiso present in a surface
treatment bath that contains a phosphoric acid compound and zirconium
20 compound and has a pH of 1.5 t0 4.0; |
(ii) an excellent corrosion resistance and good paint adherence can be
imparted to the surface of aluminiferous metal substrates by the formation
thereon of a conversion coating by contacting the surface of the aluminiferous
metal with the aforesaid conversion bath for 0.5 to 60 seconds; and _
s (i) the conversion coating thereby formed is very uniform, while at the same
time an excellent sludging inhibition is obtained. .
The' highly sludging-inhibited composition according to the present inven-
tion 'fbr tr'eatin' the surface of aluminiferous metais is a waterborne surface
. treatmént bath that forms a conversion coating on the surface of aluminiferous
3 metals and is characterized in that it has a pH of 1.5 to 4.0 and comprises, pref-
erably consists essentially of, or more preferably consists of water and the fol-

.lowing components:
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PCT/-US95/1623% ~ - ~ - (A) - -at I east one phosphoric acid conpound,

(B) at least one zirconium conpound, (C) at |least one oxidizing
agent, anwo9e/n9ses (D) at |east one conpound that is a sopc§Rsekévssr ogen
fluoride, in a quantity 5 - that produces a total concentration
of hydrogen flupr.ide e ' solution in the range
from 0. 0001 to 8{)2 g?gp?@sﬁeﬂ "eloépﬁ?ﬂ'éﬂg%?mefw%é- ual l'y

abbr eyi ated as gmlc_ ét Id}_gﬁ 6hb"z%9ﬁﬁ.ﬁ'ﬁrﬁgi‘d§?ﬂnﬁf the I nvention and Preferred .

Enbodi ments The resai d hydrogen
f1uoride-genera(Cng ableastoneioxidiziagsagenicand 10 treat nent corrp05| tion
accordi.ng. to.th res nvention i ef erabl y | ect ed

hydrof | uori c acﬁa)p GF @ﬁﬁ{)%ﬁqmpgwéﬂ'%tlsasouroe o%?\ygrogenﬂ@rgﬁ’@rlggaq@ntlty
oxi di zing ggent int f

to the pregent mventt'ﬁ) pre ergtt)\%i ggﬁéels s 0 Q@gggﬁﬁgﬁgdgérl‘éh? agqé?rom
hydr ogen per oxi de, nsbluhoa ladhd range fronp 0/0001de). 2grdmsapearditer (Hereinafter us-
pr ecedi ng. 15 for esl E, zi rconi um conpound(s) are .
preferably present |Haﬂy§9pf%i’ eda 9’ ) treatment conposition according to
the present. “‘Ve-é@ﬂe& Dascriphie : fiohC i re

as zirconi um

preferably present iThe aforesaid hydrogem zih.lende@enatahngmmpnmdom thecsudaug
to the pr esent T#nvent i,on at conce

porerr1 "1 e THRSEBICOTGRRRn AHEorInG 14 e aresnt inyepepa s prerarably seeygd
of all- orthephogi-?ﬁgﬁ @mﬂ]g?ﬁc@b,@andH[-,@ﬁé,]“aﬁ{ﬂué,}de met aphosphoric acids

(i.e., [err] where x is a positive integer with a val ue
of at |east -3), and dbedcioresaid oxidizing agenbmhersutfaeatreatnqent@omposmon accor-

H P ! i

a1 cast “2) anciesodB AregepfiolaBiSh prafaesh: foariset atiets dffe Selpction fiom
aci ds, 25 'ﬂ?&wéeﬁgpérbﬁﬂeaﬁitm acld cordan Péﬁaﬁdﬁw%ﬁdtééné dﬂhézb?eéédtﬁg()f
salts, is to be under st ood as constituting the err

content fos the defi Theiaferesaidiziiconium compound(a):uetpreferauy presetsqola@ sudace

nat ey occur Thetect SShERbIRR acb RIS kiieiend ftnton ata tota %3335*"?%@8*

af oresai d oxi di gf 0@0%00.5!g/L Risefionlury. Present in the surface
treatment conposition according to the present invention at a concentratlon

of 0.01 to Zhe afpnesaid phosphoric acid compawng(s)ys prefergblygpresent niassur-
process accordi %%e%éﬂﬁ%n%&ﬁﬁgémér%%rh?ﬁ tb e present invention at a concentration

20 of 0.005 to 0.4 g/L as PO, ions. The total stoichiometric equivalent as PO,
ions of all orthophosphoric acid (i.e., H,PO,), metaphosphoric acids (i.e.,
[HPO,],, where x is a positive integer with a vaiue of at least 3), and condensed
phosphoric acids (i.e., Hyp,2 POy Where n is a positive integer with a value of
at Iéast 2) and any anionic products formed by dissociation of any of these acids,

25 including such anions added to the composition in the form of salts, is to be-

-understood as constituting the PO, ions content for the definition of this
concentration, irrespective of the actual extent of ionization, dissociation, and/or
‘association that may occur in the surface treatment composition. '

The aforesaid oxidizing agent is preferably present in the surface _
30 ' treatment composition according to the present invention at a concentration of
| 0.01t05.0 g/L. |
A highly sludging-inhibited process aocordmg to the present mventson for
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PETFWUS95/-16231 - C - treating the surface of alumniferous netal
substrates is characterized by the - formati on of a conversion
coating ORyé g‘ygface of alum niferous netal by con-. i ng
sai d surfaceb? .5 to 60 seconds with a treatnent bath conﬁ"ﬁ?’r%e%r%y
surface treatnent corrp05|t|on as described directly above and thereafter,

5 opt i onal | yirestingdhe; surfane of alumisiéerous metahsubstratesds sharanterized by the

ratos are spr ayBATEROR o A BT 85y Shabe liface hf imitiferoud B E oy

conver si on coat tzdingsafd sirfate for®b t6 B0 donds wiltt s areatmeht BafH éartarfisg hﬁy
bat h . . flowrate and surface/ bath contact conditions that occur

bet ween di f f er eBurface treatmentcgpropesitioncas: slescribed dirastlyi abpvengnchtheresfter,

Creatmont ol ut POHGTEIN:AVEMEALSbil SRTRERTb o VateF RRs8 anfi§Vidhccnt 1 at i on i n

the sol ution has reasimen priohaft uffade treainent 2gehts wmmeiﬁélatwely slow reactibAm
the fluoroconplex of zirconiumand it becones necessary to add "additional

f1uorine sour ceratﬁsareespraued@;banrﬂtlgier shapashlike alumingm 8licans, ithe rasulting

an oven mor e pr SROURsior cB&6Ra sBahy G AEfbe Wit SREARCE rpRerai N

various tegi onsfieiw tdte and.surface/bath contact condifibAsithdtdicBus bétween edifférent
that the rate of the conversion coating forpmation reacti ons and

the uniforwity [ROIeME: TBaFenversioneaating gnawthersforepxiabit @nunexsgperformance.

h f
oxidizing - lhthe dpbcift bhgd Br hed st tarRafiE Rt AMAich IR stpmingm
elimnating t henonsrooxcbentratmmm the solution hasxreathed high leltlsbfiLosne is bonsumed

regi ons of such_a shaped artlcl e that woul d ot herw se
fromdiffer enceg'on'hthﬁ 9% Z'mn'um and it becomes negesgacy 19 gdd addltlonal

di scover ed that ?&c’e
g/L in order to T nh| g reci p| on o*‘ﬁ%‘&ﬁ‘%%ﬁ%ﬁ‘%ﬁ“’%’ nrtg'aettr)r%tr?f P.e.,
bat h | eadsss tekeep the taeatmqmt battttranﬂpahentl dihis tausesign evenmoreopronoemced

t he case of aged treat pent at.hs havi ng hi gh m num i on
concentr at i ons. variation in coatmg welght(g;gtpng, & VANRHS %B@"‘P&ﬁfﬁ to occur
during treatnment wthua SRRl m
because of an |ncrease |n p taitgﬁ%velrﬁ?gﬁtace t%t ween &n@&rs‘idr?éé foPl?lTaﬂon

substrate and t readtionstamdthe Imifbrm@rnfnthe conversigracoating can bedmproved through
E PEa{‘%fiL?f pat hs 6 pressnEe i HE rain et o Troniirs, BhosToric it AR oxidiAge
( F) | h'y 4 P uor 8 g!c'l%fd?'ﬁ'\é’buﬁﬁ&eﬁf'sﬁbﬂ% thefalig/ by B%hatﬁ@ﬁef\}é#ﬁtio% in
coating weight between the regions of such a shaped articie that would otherwise
arise from differences in reaction rate.

It was also discovered that managing the HF concentration to 0.0001 to
0.2 g/L. in order to inhibit precipitation of the zirconium in the treatment bath leads
25 toan improved inhibition of siudge formation even in the case of aged treatment

baths having high aluminum ion concentrations.
Coating formation is believed to occur during treatment wuth a zirconium-
- containing treatment bath because of an increase in pH at the interface between
_ " the metal substrate and the treatment bath. On the other hand, with regard to
‘3  the hydrofluoric acid and aluminum fluorocomplexes present in conversion
treatment baths, it is known that the structures of these compounds change as

~ afunction of the pH of the treatment bath. Free fiuoride (F*), hydrofiuoric acid
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PCT/ US95/ 16231 (HF), and various al um num fl uorocorrpl exes may -be -
present in an acidic agueous sol ution containing al um num and

fl uori ne. whhesr1989% oportions vary with vari ations i npehgispéeass t he
aqueous solution. Conversion coating formation - : reactlons are _
believed to occ due éo t he decli.ne Iﬂ the HF concentrgtlon I n

vicinity of thée 'r:ﬁ’e?'? e'éf'Wﬁe?'yPBP'ém YRHOCoMRlexes, May- E(ﬂf@éﬁméﬁ'l% aFH"c
the {1 egqugtilis SUNitbrPESHERI BaRHRRh anduBFAe! mmbpbﬁidhsav ith
conversion activity and a transparent appearance on art t he

treat ment bat h. varlatlons in the pHrbéthGaquaouatsommm Conwersion soatmgtfaematnon

Pefor once. sol ut eBapas e B4feref o ogous que RIFE e in Btk RRrienirefon F g
sol ution fer adweafnwnaf the inerizes! CTﬁbféfBE& rtzoﬁtlrbl Yrdhe HP Qél%éﬁtl%tlon in the

three reference dtions with the follow ng concentrati ons: g/ L
F = 10 nigeatment bath bemsme@ssanemrdetetmmmntamaumgrbmmrsm ackivity

of o 11 uor i do 1@t SaeDatbG Aod(aRln b (R nall S BertkaMEALEBRI . <oiution

i's then equilibratedTpg Hm&:ﬁéntraﬁéﬁ% ﬁwbéﬂuﬁeﬁﬂﬁﬁﬁélﬁtés‘ént Hventibh delfllbws. A .

concentration is obtai ned usi the calibrated - | uorine i on neter
and converted tcommercialiyavajiabia-fisoride ion reie@em@mlutioass firstdijutgd with-a com-

Concont ratPon, - Teredny bl st for BEREHEG he nSriE sadih, Fsihbt toprepare
mol ar concent r aghrédiréférerice solutions vﬂeﬁherfanmngsr: chEéntraﬁmg hpn= qahgn_ aF-edl

fromthe known dissociation constant for 20 F according to th

fol | owi ng equat1@rfﬂ9{|-HF?n¢ K EH100rmpller ] qenspeane] thenoequilibrated g tpﬂapemﬁqcé

s 2L 1 Bl 8 gt ol A e o

preferred for. tietenr Asszmplessttmensurface treatmmmdmis thepw cgnmated abthe
present invention: for the zirconium conpound, 25 0.005 to /L. as

zi rconi umsf or $Pﬂ9'ﬁﬂﬂ)'§ﬂ'!ﬂ§f aturgand its s saneentmatinrsistabtaingd using the galibrated

P
Fogard tothe CeriienioRhéler afid cBfSien 18 midiaredtcentration, designated as“fF .
coni um CO”POU“GTh@PHi obthd itreiatroentdsath is als‘dmeasmr%dcmd theanotantH*cconuemitration,

ac- cording to the pr ent i nventi on, of these falls bel
t he above- speci ¢¢§lgnated F§V\£H?] i 1 g%""?%ér%y@ﬁt fﬁ@‘gtm@éf RoRceptiation;qf| ﬁ&’

Eg;’ebgnau‘gdfgtﬁé :g%&aa Lﬁm s then wclggl?iéd‘{ﬂoﬁ\ WARAOA dRSbEMtioN cBMstartYor
20 HF accordlng to the following equation: [HF] = {[H'] [F']I10*""} The [HF] value
thus obtained is converted to g/L. by multiplying by the gram molecular weight of
HF.

The following concentrations are preferred for thé surface treatment |

composition according to the present invention: for the zirconium compound,
s . 0.005 to 0.5 g/L as zirconium,; for the phosphoric acid compound, 0.005 to 0.4
g/L as PO, ions; for the oxidizing agent, 0.01 to 5 g/L.

With regard to the concentrations of the phosphoric acid compound, zir-
conium compound, and oxidizing agent in the surface treatment composition ac--
cording to the present invention, if any of these falls below the above-specified

' ‘2 . lower limits, the resulting treatment bath will have an inadequate conversion
coating formation activity and may not be able to lay down a conversion coating
of sufficient thickness. No additional increases in effect are obtained when these



of sufficient thickness. No additional |ncreases in effect are obtai ned

when t hese 6. MO

96/ 19595 :

PCT/ U895/ concentrations exceed t he above- speci ﬁ&sﬁ&g&l
limts, suc concent rations therefore serve nerel t he
cost. Zi rconium containing sludge is readily produced when

t he concentr at i cgoncentrations exde=d the above-spedified dppeplimits; andgushrednicentrations.
surface treat medi9 osi tion d| ng to the present invention
falls bel ow 0.0 ?rﬂ §§“ﬁ:"“@ﬁé¥rtgéﬁ'ﬁe COSt. | yoride). An excessive etch,
whi ch i npedes the for Ve

rﬁﬂmgéorﬂalﬁ% é?u&éé’% rea ][I(ya 8"‘5‘??‘?&% the E&n&@ﬁﬁatlon

this val ue exceeds 0. sur nt process
according to theofnheswdtogemthmndeﬁsor.mcompeund in the surfaca‘toeataterﬂrconipasntlon

t by. b the t {. f t f
o ubet§ are ackagding, ri%@egf)’arﬁ‘»ﬁer& P Eaton fels Below. 6 A0R 1 af 8, HE, (hydRogen
ment conposi tiorg S CARPERbaRREE oM WHI i Hee afion ot £ cBRV¥rsion

exe- cuting tﬁr eon a wat er ri née an ying. Sal H‘Hcont act between
the treatnment coatlngpmbuesmheﬂlthlls\taluéemeedwOﬂeglerpl enent ed, using spray

“ntermittent mul - st AsUpiAS toament rBesss aasgie 1Y PR ESERt IR SYOPIRS.

shoul d be from fdtnidtion eépagé%nverslog c&ﬁﬁ@ﬁ? Brﬁiblﬁé’%éftéfgéim@‘bf the

conposi tion of the treatnent is a
adhesi on t aot he alyminiferous metal swbstraﬂebem mmmﬂmtreamerg bath cnatammg treat-

F:gzteet i nvention c€n achi. ﬁ%ea%g@%é% bearll)toveper '&P‘?g@@ab"b'at?%e‘?w?%@!’w %';'(e-
according-to t h%tﬁir@ﬁi&ebﬁ‘@%téﬁhﬂ@ Qﬁd%‘?}'lﬁgc Said contédt%@tﬁééh tﬁéftfédtﬁ%ht

contai ns phosphate ions, a zirconi um conpound, fluorid

oxi di zi ng agent bathi and méhsuﬁacemthenmplememedousmg spray 06 upnwpm tech-

phosphat e, TORRH o & oot et sieb. tpESEH 81 o8 bt hiif-stpe pro-

phosphori ¢ saci d @dgk. 2The ®TEP BoREACD liffed Préfardbly ShBURT Berfeém 0.8<i0180i S&dbnds
consi deration sl udgi ng i nhibition. The content is preferably 0.005

to 0.4 g/L as phHdegausetherspesificicompenent compositiamof the ireatmeni dath us)aglg togn-

concentrati ons. EUPEAAGEORtber B BB, ¥ tescriber pipeS3R 4RESrliRg to the

makes it very digresett ihvéstidr tah athigvedd exdelint bpefating’tability ahti & high treat-
extrene, no - 0 addi ti onal benefits are obtained at concentrations in

excess of 0.4 g/menhaffigiency.
20 “The surface treatment bath according to the present invention is an acidic

treatment bath that contains phosphate ions, a zirconium compound, fluoride,
and oxidizing agent as its essential components. The source of the phosphate
ions in this treatment bath preferably is phosphoric acid, ammonium phosphate,
and/or an alkali metal salt of phosphoric acid, with_ phosphoric acid and
25 ammonium phosphate more preferred, taking into consideration sludging
inhibition. The content is preferably 0.005 to 0.4 g/L. as phosphate (PO,) ions,
while the range of 0.01 to 0.20 g/L as phosphate ion is even more preferred.
Phosphate ion concentrations below 0.005 g/L: resultina poor reactivity, which
makes it very difficult to form satisfactory coatings. At the other extreme, no - .
" additional benefits are obtained at concentrations in excess of 0.4 giL, which
therefore serve merely to raise the cost of the treatment bath and thus are eco-
" nomically undesirable.



therefore serve nerely to raise the cost of the treatnent bath and thus are
eco- - - -nomcal l'y-undesi-rable. - - WO 96/ 19595
PCT/ US95/ 16231 The presence of a zirconium conpound in

treat ment weidghosuacordi ng to the present invention ispfp 5%51116231
advant ageousl y brought about through the use of wat er - sol ubl'e

conpounds of zirconium nore preferably water-soluble fluorozir- .
coni um conpl exes and H18 Presgpee of aieconim compaunddp ireateent baths according to

hyar oxt ae. it $o@Pleserk invantiof § fpst #svntaE8hSly tRooght dfRfun eoldd 1 e of
acconpani ed by tyterboiublertsapouriitbiiziraoniafn, ihores préferablyt water-solutle fltiosdzis-

hydrogen fluoride in sufficient quantity to transformthe zirconiumintg

a’ wat er - sol ubl e conimReMplexesand stlbmase pretarably fuogircenicarid (HaZrF,) and its

0. 5 ol L as %1 r coRtEmAFesRE R R G BB DR o, A5t of pbsphdleof 4r-
zi rconi um  Adequgdhiurh, this éhvul&bémranieu by the simultanebus additiohof flaoride that
content below 0.005 g/L. No additional benefits are obt ai ned at

concentrations ifmishesdwydsegen fugride ingufigientauantily to rapsformdhe|zjroogium into

rai se. the cost._ aal e Ly ar ) : : | :
The presence of % ( gbstg?]@%ﬁﬁ%%ﬁl@e? %#@é%%e%ég{]ﬁmgg@)‘éﬁ |°lfh% --obm@l{é :
present inventi dfhe Zircopium eompoundcontery isprefarably 0008 to(.5 gid esirconium and
hydrofluoric | aci d or_ammuopni me fluoride. The preferred HF content
falls in tme raigmase prefembly 0.01 to 0.1 glgas zigganiyng Adeauats; gRation A1aysnet,
t he range of - 0. QL% 0 L1 ; Bso°q/di 3\ REGON éﬁ&f}s-'

t he treat nent bg‘#"g éc)‘oréag{r%o '%mt.ﬁ%"tSPte_s'i'S%‘?w ’ Q@I?'n\zllgﬁt%l on |salg'>5<errp |fd]"gd :
by hydrogen per obtainedat concentrations imexdsss of 8.5 g/L, avhiclvtheréfore serve merely to

ganoper oxi des. The f h [ [ f , b

Gons: der at1 on offaiegdneRst o the Raarhgnihathand bUsere BopRomirly iiesieble.

process . accord-{-ﬁg ' ' vk fhid

functions to acceleral e_pi‘é%ehE@toﬂféf rap%n;lp&ﬁﬁ%frﬁggcﬁﬁgﬁ%ﬁgﬁgﬁ %roguc ttoh"(!?e

.éi rfﬁni u 31 goat i rmesgmtérglmntiwnzis mpshgdvantageously broughtt atiaut by eidding hydmfuprico
g and nore prefera 0.1 1.0/ L. Th l,on- I |

S b0 A5 MR fde 9 g i comeA 61808 B or

bel ow 0.01 g/L. t%.?b?@hﬁnﬁﬁnéfég@?é@ﬂgﬁfs ilthe rarft 610,03 b @S g/L. n

excess of 5 g/l, but "such concentrati 0 not provide any additional
benefit, and tThe oxidizingagent\presant imthedmeatmentibathaccording:taothe present

B " S abERIS emplites s oo peP oSl s 65 A e L, S0P
Do ol o RTSxIdERE e 698 R pororidgsandstprbfersd sedian
consideration of the ease of treating the waste water produced by the process
acoording to the present invention. The oxidizing agent functions to accelerate
the rate of the reactions that produce the zirconium coating. The oxidizing agent '
content is preferably 0.01 to 5 g/l. and more preferably 0.1 to 1.0 g/l. The
25 reaction-acé:elerating activity may be unsatisfactory at oxidizing agent
concentrations below 0.01 g/l.. No problems are associated with concentrations
in excess of 5 g/L, but such concentrations do not provide any additional benefit,
and thus merely drive up the costs and are therefore economically undesirable.
The pH of the treatment bath should be adjusted to 1.5 to 4.0. The extent
] of etching becomes excessive at pH values below 1.5 and impedes conversion
- coating formation. The efch becomes too weak at pH values in excess of 4.0

and makes it difficult to form a highly corrosion-resistant coating. The preferred
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and makes |t dlfflcult to forn1a highly corrosion-resistant coating. The

pr éf-erred- SR 8 WO

96/ 19595 -

PCT/ US95/ %p@ 9ér19595 pHrange is 2.3 to 3.0. The pHcan b

t hrough the use of an acid such as phosphoric acid, nitric aC|d or
hydrochloric acid, or through the use of an al kali such as ammoni um

hydr oxi de, anmopHBNGRIB2R40R.0oTheq can he@diustersthrough the REesfian sedsch .

basi ¢ amon; um S ULASHE a6H: Bitad Bt o HypRodile Blid. oF hrdughtheuse of an
stability of t handalmbn%@tamﬂbhimnymbaﬁm&nm Icurbdnawe rai-dsoaiunmydtoxude

i ons,. such as those of cop manganese, .and the |ike, that are pr oduced

when ~an Rhospheric a@ﬁwdmmcwdsaﬁﬁtae prefeediasids for adiusting theepH, while

al um ni f erqus .such probl ens as
sl udge proauct F@%ge ?'881%‘?@@%@'&5 J‘%ﬁﬁregﬁpeéaﬁg%%é‘%ghem on of sl udge
and/ or precipitate tJhestalsiiityl dftmentresimbnt bath can be éuds&ntiaﬂyﬁmireﬁmy metal
prevent this from happening, an organic acid or salt thereo

exanpl e, gl uconiansasueh ashoseofcopper, Aanganese, and the likenthat are paedused Wh&@r

hel
wnt e~ sol uble | POGTINInG RERAER 18 UlusdTom' 68 dffaceorthe alyminiferous, mefal
li ke, may 'al so pabsttdte] Thistdan resultcinesucheprobilers bstsiudye protiuttionpptéduipitate

pr esent I nvention along with the zirconium conpound, for exanpl
Wat er - sol uel ¢ formation, apAJHE kSR elsiyrias andlor precipitate to the equiRmeat and

th f- t
bl um i fer ool e, A8 fetaitihRn naBBeRng & braanic acid g éat X'T‘f*ew
surface cl eani nfor exaenplesgluconi¢ acidioxalicddid,| anttheirrsalis| maytbebadded in order to
Cost i ng. L ear e Ruelels sheh comROneREs end HaRilize Tkt bath o o
coa |ng reat ne n a :

d h
%thﬁr dleungmt ge; %f;f%tér- %lé‘mgrgébmp&ﬁ)of ffﬁreﬁénﬂé‘?ﬁamum s:héo'i_"? and thee

t enper at urg Wit like,Taay alstcbe addedtttmhe strfabe :kteahndnﬁgamcaccordmg to nbe presantt
i nvention i's not cr C|al and

room t enper at ur 8"‘(?5‘ 9 @hﬂgcwé,tg Bez')[(é‘cgﬁuml—m!BQ@ %ﬁ%"ﬁggg \Lra{)er}lso:f&m
consi deration t Rorozirconium complex. :
An example of the surface treatment process according to the present
invention for an aluminiferous metal substrate includes the following steps:
20 (1) surface cleaning: degreasing (acidic, alkaline, or solvent-based
degreasers may be used) '
(2) waterrinse |
(3) conversion coating treatment (surface treatment using a treatment bath
according to the present invention)
25 (4) waterrinse
(5) rinse with deionized water
(6) drying '
The treatment temperature with the surface treatment bath according to
the present invention is not crucial, and, for example, a temperature range from
. _». room temperature to 90 °C can be used. However, taking into consideration the
stability, operating behavior, and productivity characteristics of the treatment
bath, the bath is preferably used at from 25 °C to 50 °C. The treatment time is



stability, operating behavior, and productivity characteristics of the

treat nent bath, the bath S preferably used at from25[err]Cto-
50[err]C The treatment time is

9 Weo96/1943595

PCT/ US95/ 16231 al so not crucial, but treatnent ti ms*sl,('.,f.ms'%ﬁgrﬂ?'l
exanple, 0.5 to 60 seconds are {)r_eferred and the range of 5to 30
seconds is evenalf$r Bopeaicial; byt treatment times of, ferexample, H.83p. 6R sgrppds are

2 highty cor ros PEVTERRS aPErERRngelbor s 1840, 585N 1s, Gl more.prefyEl. ' ATl
no additional i m&mslmtmuhﬂyWﬁebaﬁ Idscthap B ssooridisathis wotid peeventine

seconds. The surface treatnent bath and process according to
the present i nviafmation of a higliy opmosioperesistart easting. (Mrtbegthenendsf thetange,

o P B8, Afithel netmse. ReoTee ehbeen sheansc it e Ao

used in'the secode. ki ng and conparative exanpl es. (1) Sanples

The materials were aI um num al |l o %A3004) sheets and al ymi num DI cans
fabricated fromthis s Q%‘i' phbath and pracess atperiingtg the-prasent iNVary

15 prior Lo syph3gh Hénﬂ@&ﬁ‘&% tﬁWﬂH&Nb&;ﬁé‘Mﬂ%ﬁﬁrb%d%awa hot

aqueous sol ution degr easer product'
of Ni hon Parkerizing Conpany; Li m Examplegkyo) .

Eval uati on net hods Corros n resi stance and coat| uni for

20 ~ ® The. cor H&@lfel'p\%s gedornancg avaiuationitests are useq i ed
on the e resistance to bl ackening by = .
boi I i ng wat er. %’Hﬂ@ﬂcﬁ | s%"g%gée&%l%lgackeni ng by boiling water was .
t-ested as foll o) ASamplesrface treatnment, the alum num DI cans

ol | owed by a vi sual TBTERRRARYER SEminiin Sl (A3004) sheets B alminzs DI cans
(bl ackeni ng). ¢ hragatBEpIA eislypb o ot NSy EASR, OTiedtpfe pBen eianed,

flowrate pressron egion ow rat e
was sl ow) @f thpriorto surfadedreatmenbaceording tethisl lmmram iwitinsa bot ammlsjsmlutlone

the depr Eéi on ebab e degrasser PALKLIGD 350 sodled & Ninor Parkeiiing
Company, Limited, Tokyo).
(2) Evaluation methods
(a) Corrosion resistance and coating uniformity _

20 The corrosion resistance and coating uniformity were evaluated on the
aluminum DI cans based on the resistance to blackening by boiling water. The
resistance to blackening by boiling water was tested as follows. After surface
treatment, the aluminum DI cans were immersed in boiling tap water for 30 min-
utes. This was followed by a visual determination of the degree of discoloration

2% (blackening) thereby produced at the elevations (regions where the bath flow rate

‘was fast) and depression (region where the bath flow rate was slow) of the '
aluminum DI cans. Said elevations correspond to the rib and exterior sidewall
regidns of actual aluminum DI cans, while the depression corresponds to the

. dome region. '

3 . The corrosion resistance was evaluated by scoring the test resuits on the
following scale:

+ = no blackening

10



30 ' The corrosion resistance was eval uated by scoring the test

resul ts on the foll ow ng scal e: + = no- blaekening-— -
10 WD 96/ 19595 oo

PCT/ US95/ 14¢°d6r19595 @ = Dbl ackeni ng over part P%ﬁ#gglaﬁf ace

x = blackening over the entire surface: The coa

uniformty was rated _as follows based on the resulting | oca-
tion-specific eval uat i o@ of= thblacbemiagaompaad)ﬁthelsmﬁacg by boiling vater:
a score 5 of unlform was dered wh n H# | ocations were free of
bl ackening, while a sco‘?lécg? QtﬂYl?ﬁ "'%Aﬁ%'??%dered when

bl ackeni ng occurred rPﬂ"ﬁWb e
After the al um num al %ﬁ ﬁorﬁ‘e'tgtwﬁ Fﬁ%tejcear%fsoﬂ (Ptaessato t he sur c@e%O
treatment, it wetnorespem‘ic ewaluauorcoﬁihgwesistaapexqbiackenmgubytbmbng waten ascote
film t hi cknes of,,5to7 rreter j s was f

and drying %o ngl? Riform wﬁ J?Ot ?Psﬂ‘é?f@lf%%gy\ﬁ%gggﬂﬁr@pﬁﬁa
by bending the paidibest 'F?iﬁ?ﬁimform“ was Ferfde?8a diien Wﬁéléhmg?‘%cﬁﬁé&%teéﬁlg one

panel was subjected to a peel test usi ng cel opharte tape
results were scdooatlm, follows: 15 = peeling did not
occur I ng occurred (c). Bath .. ..

transparency (&) ” Paint i tment bath which had been used if the =~ - 7

particul ar exanpl e orAfter the alGiFu alidy A3DOAVEhSet iRl Eéﬁrpbdb?edé’d tFd Sufface

15 days. The anount of zirconium 20 In the bath was neasufed both before
and after whis Heeatmentpitwasicoated withea can-gradgrepoxydireaipaintdo give a paint film

Lo P cates t ﬁﬂ@ﬁé%%ﬁﬁ?f%?&%ﬂ% . g WeE oo B bpking e BB ive —
precipitate was ao nel. Atest@@ﬁélw&lsftﬂeﬁ prépdret by betiting #he pafrited panel
The treatnment bat V\/m ch had been used in.the particular exanple or

conparat i ve exaripl @ bendipgdesterd apdrthis: test panel wasi subjested to aspeelytest using
LTS ever BTG 8. TRCRLE B Bstof b JIORE L, Do 00 1S
inspected y§sually. A+"+" &ndi cpeelingdid notoccur o -
x - = peeling occurred.
(c) Bath transparency
o The treatment bath which had been used in the particular exampie or
- comparative example was held at 40 °C for 15 days. The amount of zirconium
20 in the bath was measured both before and after this holding period, and the
.presencelabsence of precipitate was determined from the difference in these
values. A "+"indicates that precipitate was not produced, while "x" indicates that .

precipitate was produced.
(d)  Confirming test for sjudge adhesion
" The treatment bath which had been used in the particular example or

‘comparative example was supplied continuously for 16 hours to spray treatment
using a small-scale sprayer held at 40 °C. During this time, the development of
sludge at the nozzle of the device was inspected visually. A "+" indicates no
sludge adhesion, while "x" indicates that sludge adhesion occurred.

% ' _ Example 1
 The cleaned aluminum D! cans and cleaned a_luminu‘ni alloy sheets were
sprayed for 20 seconds with surface treatment bath (1) (composition given
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sl udge adhesion, while "x" indicates that sludge adhesion occurred. 30

Exanple 1 -~ The- cl eaned--al-um-num-DI- cans and cl eaned al um num
al | oy sheets were "sprayed for 20 seconds with surface treatnment bath
(1) (conpogioigsAssesi ven WD 96/ 19595

PCT/ US95/ 16231 " bel ow) heated to 40[err] C. This was fo??lc.)’\%gcfng”l

rinsing wth tap water, spray | nsi n(% for 10 secaonds with deionized
O

wat er, and- t hen gloy)ngeated:to40 G rTﬂlsyWﬁg llowed bycrinsing avith ign uater fpray
obtai ned were eﬁﬁ%ﬂq &gﬁ]gécéﬂ@ \Flltg(a'éfé}ﬁié’@mf {»&Qﬁén drying i %q’%t-éhgd i

uniformty, and ence am num e was u
as an al um num gesn.CThé samiples thus pbtined were év‘ralaatbdffor:thdm Gorpasiog réhstanoe

treat ment bat h. Surface treatnment bath (1)
phosphori ¢ aci dcoating uniformity, and paint adherence. 30 ppmas PJerr] ions
fluozirconic acid

hydr ogen péroxi de The aluminum nitrate was used g§ %%ug\gnnﬁﬂe@ﬁ%%gq the purpose
al um num ni t r at ef artificially aging the treatment bath. 100 ppmas Al

pH = 3.0 (adjusted with aqueous ammpni a concentration of HF =
11 ppm (adj usted wi th hydrofluoric reatment bath (1

Exanple 2 15 Leaned.al.um num DI . cans .and cl@?}?ﬂ- Yy

al | oy sheets WePhOSPhorH'sc'aayed for 40 seconds with surfac reat menf H:g.]ath'
(2) (corrposmloﬂumlmmcamd bel ow) heated to 40 [err]C 30ppmwas Zrol | owned

by rinsing W|tht wat er, ray rins- ing for 10 'i)%condsvm
dei oni zed Wat er hy! I‘PQSPIQRTOH ng in a hot-air drying ovdy0ppm as

sanpl es thus obéw P.Wﬁ,ggval uat ed -for their corrosi Or:lObeﬁﬁrﬁt gg%
rmty, '

coating 20 uni and paint adherence. .
Surface treatnent baph# 3)0 (ad;usteﬂhmﬁphqueousaaMoma)

20 P04 | o

10 Bgm 22 7r 'ons h§8 pgﬁﬁt@ i rﬁlﬁg 1’? ppm (adjusted with hydroﬂuonc acid). 3qp
ppmas H202 25 aluminumnitrate , le © 50
ppm as Al pH = 2.7 (adj ust ed™ W aqueous ammoni a)

concent ratson of HF Fhe qlgan@a!pmmum Diicans and ciednedraluminiird alloy sheets were
3?35' ghget s weSprayed for 50 SeeBnaS witry Lkt ?}ea(ianst %aﬂ'r ((é)e n%jpgény 16h 'givén
- below) heated to 40 °C. This was followed by rinsing with tap water, spray rins-
ing for 10 seconds with deionized water, and then drying in a hot-air drying oven.
The samples thus obtained were evaluated for their corrosion resistance, coating
20 uniformity, and paint adherence.
urface treatment bat

phosphoric acid - - - | 20 ppm as PO, ions
fluozirconic acid 10ppm asZr
hydrogen peroxide 300 ppm as H,0,

25 aluminum nitrate - . 50 ppm as Al

pH = 2.7 (adjusted with aqueous ammonia)
concentration of HF = 9 ppm (adjusted with hydrofiuoric acid)
_ " The cleaned aluminum DI cans and cleaned aluminum alloy sheets were
0, sprayed for 15 seconds with s_urface treatment bath (3) (composition given
belowj heated to.40.‘?.C. This was followed by rinsing with tap water, spray

rinsing for 10 seconds with deionized water, and then dryingina hbt-air drying. R

12



30 sprayed for 15 seconds with surface treatnment bath (3) (conposition
given - below)heated -to 40 C.-~Fhis was followed by rinsing wwth tap
wat er, spray rinsing for 10 seconds with deionized water, and then
drying in dryin : . 12
V\Dy96/g 1959gmwg§5r ytng : PCT/US95/16231

PCT/ US95/ 16231 oven. The sanpl es thus obtai ned were eval uated for

thei r corrosion gvep, snrmeamples thus obstairied wereravaluated or theit conosiorardsistance,

Surface treatnment bath phosphoric acid

40 ppm as PQ er rqoatmsumfprm'tyf and paintadherarce 40
ppm as Zr - hydrogen per oxi de 200 ppm

as Herr]gerr] . . al um num nit gee treatment bath (3 200
ppm as Al phosphorinraGdZ 3 (adj usted with aqueous amtmppu) as PO4 ions

concentration of HF = 15 m (adj usted with hydrofluoric acid) 10
Exanple 4 § UOZ'rcothgg gl eaned al umi num DI cans and cf@RPEY 8% &Fi num

al | oy sheets Wer sed for 10 seconds in surf ?Hi'ﬁ bat h
(4) (conposition éirogenlgek%@é ‘heated to 30 [err] Cﬁﬁq' 'S vvagmgzl owed
by rinsing wth glamimameaiitratepray rinsing for - 10 s200pwen nas Al

dei oni zed. .water. and .t hen_dryi in.a hot-air drying oven. The.1l5 sanpl es
t hus obtai ned were e ‘2@%?&&&%@%%&@%&%%, coating '
uni formty, and. pai ”tc&@é‘?ﬁ@%ﬁof HF =15 pom (adjusted with hydrofluoric atid) ace

treatnent bath (4) phosphoric ac
150 ppm as P err] i.ons - f 1 uozi r conExampiei4

100 m as _ Zr- 20 h rogen r oxi de
H er HOO[ err] yrdmﬁrmgﬁ yrainum DI cans and cleaned aluminum al oy sﬁgg{sogere

(F:)gnmcgrsrt 'rb\lat on of e ppm %%‘gﬂ??t egﬁ%%ﬁ%&@ﬁ@#ﬁﬁ@g%@m given below)

Ef(?npl eh5 25 heated to130 0. ec’a'hdrscwvaf 5 fotiowed DY rinsing withl tap waterd sprayniimsing for

al l oy sheets wer e Seco, t.h surfaetreatrrent b

%) L comos: 1 orfsecandsanl feithized waled 2d \ign shyiar ReRcivelt BRGAG SN S

by rinsingwth dnpld! thus chtaifed' Wefe valliafed for their corrosion resistance, coating
| uniformity, and paint adherencs. |

Surface treatment bath (4)

phosphoric acid . 150 ppm as PO, ions
fluozirconic acid 100 ppm as Zr

20 hydrogen peroxide _ 400 ppm as H,0,

| aluminum nitrate . 300 ppm as Al

pH = 2.5 {adjusted with aqueous ammonia)
concentration of HF = 70 ppm (adjusted with hydrofiuoric acid)
' Example §

25 The cleaned aluminum DI caris and cleaned aluminum alloy sheets were
sprayed for 5 seconds with surface treatment bath (5) (composition given below) ‘
heated to 30 °C. This was followed by rinsing with tap water, spray rinsing .for
10 seconds with deionized water, and then drying in a hot-air drying oven. The
samples thus obtained were evaluated for their corrosion resistance, coéting

0 uniformity, and paint adherence. -
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10 seconds with deionized water, and then drying in a hot-air drying oven.

The - sanpl es thus obt ai ned were evaluated for their corrosion
re5| stance, coating 30 uniformty, and paint adherence.

gMQSQS :
PCT/ US95/ 162 . Surface t reatrr%rﬁ?s’sgfﬁl( 5)
phosphoric acid - 400 ppmas PJerr] ions
anmoni um f | uozi r conat e Surface tregtovent batti(5)/r hydr ogen
per oxi de R 500 ppm as H er, err
al um num ni t rat@ho‘e’pm""c acid 500 pﬂl%b%o Ls PO, ions
pPH = 2.5 (adj usi@ehdHitim Mitaenatgmoni a) Copogprhabs @ of HF =
100 ppm (adjusted with hydrofl uoric acid). o
Exanpl e 6 hydrogen perexidecaned al um num DI cans and 500¢epmdasgiHy.num
all oy sheets were 10 ed for 15 seconds wth surf treat t bath
(6) (corrpo§| ti oﬁlua?'w'ﬁ' r?”:?ra?é/ bel ow) heated to 40 [err]C HRMWES Aol | owed
by rinsing with tap pﬁt£215 Féﬂ'éé‘teﬂlvﬁﬁraqueous afendrita) 10 seconds with
dei oni zed water, and then dryi'ng in a hot-air drying: oven. The

sanpl es thus obt ai necong@niration ofHE 100 ppme(adjusied wtl'tiﬂydreﬁu@menc@)

coat.i ng uni formty, and pai-nt adher

Surface treatnment bath (6) phosphomgé5 -

50 ppmas PJerr] ioThe cleanedZliiitiiny' DI e4hsland cleaned aluminum alloy sheets were
30 ppmas Zr hydr ogen peroxi de 200 ppm

as H err] @perr]sprayed faruhh sespnds with surface treatment bath (6) (composition gtm

0P 25, A, 29, o) Bl T g BT RSB e, sproy rns-

Exampl e 7 ing for 10 sibmdﬂ with ddionizeal water, Rndthens dﬂying in #hoeair drying oven,
all oy sheets were rayed for 15 seconds with surface treatnent bath
(7) (conpositiohh® 53619'3_35'?'”3 sbkaingd were evaluatedfor leircomosiendesistance| Fealing
by rinsing wit huﬁi?&n‘w Snd pAhPddRérdhice.
15 Surface freatment bath (6) :
phosphoric acid - 50 ppm as PO, ions
zirconium oxide ' 30ppm asZr .
hydrogen peroxide . - ' 200 ppm as H,0,
aluminum nitrate | 200 ppm as Al
20 pH=23 (adjusted with aqueous ammonia)
concentration of HF = 13 ppm (adjusted with hydrofluoric acid)
Example 7

The cleaned aluminum DI cans and cleaned aluminum alloy sheets were
sprayed for 15 seconds with surface treatment bath (7) (composition given
23  below) heated to 40 °C. This was followed by rinsing with tap water, spray rins- .
ing for 10 seconds with deionized water, and then drying in a hot-air drying oven.
The samples thus obtained were evaluated for their corrosion resistance, coatmg
umformsty, and paint adherence.

Surface treatment bath (7)

»  phosphoric acid | - 50 ppm as PO, ions
zirconium oxide ’ ~ 30ppm asZr,

hydrogen peroxide _ 200 ppm as H,0,
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ing for 10 seconds with deionized water, and then drying in a hot-air .

dryi ng oven. The sanpl es thus obtained were eval uated for thei.r
corrosion resistance, coating uniformty, and paint adherence.

Surface trgg bath (7) 30 phosphoric acid

50 ppmas PJerr] ions zi rconi um oxi de . PCT/USSSN6231

30 ppm as Zr hydr ogen peroxi de 200 ppm
as H[ err] J err]aluminum nitrate 100ppm asAl- W
96/ 19595 . L . PCT/ US95/ 16231 -
al umi num nitrate pH = 3.5 (adjusted with aqueous ammonig), ppm as Al

pH = 3.5 (adj usted WehAcERtratits ofAFRAT Ppm (adjusted with hfersheBHeaicid of HF =

7 ppm (adj usted with hydrofluoric aC|d)

Conpar ative Exanple 1 5 TIGomparative Exampleifm DI cans and cleaned . =

al um num al | oy sheet d for 10 seconds wth

treatment Bath (8) (%ﬁ&%ﬁﬂ%ﬂu@'mﬁ cans ap |°&@"%5Q§FEH"“E'B aj@y[sg}eﬂt%were
This was foll OV\§|9 é}béd fdirsﬂO%éUothtvﬁﬂ'i ‘éﬁﬁﬁbe tﬁéﬁtﬁiént bath (8) g@élﬂﬁoéiﬁbnléiven
seconds with deioni"zed water, and then dryin ot-air

oven. The sarrpl belaw).beated:104Q *Ger a'ha/wasafpﬂ@rfedrbyt rinsing owith @awvater spray

St ace ¢ r eat neHnBA T FScaid it cokll48 wake SRE'RE Bning ip aLnotzaig dving

30 ppm as P er ghen, Oﬂfﬁe samples thus bbi#ined Wepé bdaluated for their corrosion resustance
30 ppmas Zr alumnumnitrate

ppm as Al w5  coating unffermity avld(mphgdbe'amoeh aqueous armoni a)
concentration of HF = 15 pp'(fggé a .Cacid).
Conpar ative Exanple 2 eMs and cl eaned

al um num al | oy phesphoneacid sprayed for 10 seconds \@abpmura‘sap ions

treatnment bath (9) (conposition given 20 bel ow) heat ed to 50 [err](‘: Thi s
was fol | oned byflupzissanic@cich tap water, spray rins- 30 ppmr @s 40

e ot R AR, 00l Uore Tor® o o HOAHLIBALET,
coating 4  uniforpH ¥ 3.0(adjosiect withh aqueous ammonia) -
concentration of HF = 15 ppm (édjusted with hydrofluoric acid).
Comparative Example 2
The cleaned aluminum DI cans and cleaned aluminum alloy sheets were
sprayed for 10 seconds with surface treatment bath (9) (composition given
20 below) heated to 50 °C. This was followed by rinsing with tap water, spray rins-
ing for 10 seconds with deionized water, and then drying in a hot-air drying oven.
The samples thus obtained were evaluated for their corrosion resistance, coating
uniformity, and paint adherence. |
reatment bath (9) (no zirconium co

25 phosphoric acid : 50 ppm as PO,ions .
hydrofluoric acid 220 ppm asF
hydrogen peroxide . _ - 500 ppm as H,0,

. aluminum nitrate | B : 100 ppm as Al
pH = 2.5 (adjusted with aqueous ammonia)

» concentration of HF = 10 ppm (adjusted with hydrofiuoric acid)

mparative Exampie 3
The cleaned aluminum DI cans and cleaned aluminum alloy sheets were
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Surface treatment bath (9) (no zirconium conpound) 25 phosphoric acid

50 ppmas PJerr] ions - - hydrofluoric-acid---

220 ppmas F hydr ogen peroxide 500
ppm as H agplogheios] alumnumnitrate 16

100 ppm as Al- pH = 2.5 (adjusted with aqueous arrrmnl”f %

concentration of HF = 10 é)&)m (adjusted with hydrofluoric acid)
Conpar ati ve Exafipfayed for 20 seconds withcsuface traatiment; bath (30) &@‘P@Pﬁﬁ@oﬂl givead

\a}\bu?é/mig%ggl oY BB haElSY to 35 °C. This was followed by rinsing with tap water, sptay

PCT/ US95/ 16231 rinsing for $0seponds withHeiortized datet, iahdtheh @Eﬁngﬁﬁ&thiﬁtpéxr deyihg
(10) (conposition given bel ovv) heated to 35d[4err hi s was

foll owed by ri nGw Pﬁaﬂﬂ-ﬂeﬁ\m& peqyfere evaluatgdfer their eRrragiondesistance,
wi th deioni zed t-air drying oven. The
sanpl es t hds ob%mu\%gggh&a%rﬂﬁ%ﬁgﬁgﬁe I't corrosion resistance, 5

coating uniformty, and paint adhem treatment bath (10)

Surface treat mant bat h (10) fluozirconic acid

40 ppm as Zr UCR'F@QW@Q@H’ per oxi de. ' : 40 ppms@$ Lpm. as
Herr]Jerr] - trate - 200
ppm as Al 10 hydro"ﬂe%% 3 Ic@ 0 (adjusted w R aqueous -anmo 520 %pm as 1,0,

concentration oélurﬁinanﬁﬁltmtm (adj usted wi t h-hydrof !l uori (2003ppﬁ1 asAl -
Conpar ative Exanple 4 e cl eaned al umi pum DI cans and cl eaned

. T [
al um num a®l oy sheet PHERD (adJUSt@deQ@SU?BFS 85MaRRighds with surface
treatment bath (11) %H@&?éﬁér?BLHFV'e Bgéﬁam (Q@h&&d Wﬁ?@roﬁﬁoﬂe y1C.

This was followed by rinsing wt Insing for 10
seconds with deionized water, and t anati leat -air drying

oen, The SamPles M o S et @hﬁé‘%ﬁﬂﬁi SanerLAlumigam alioy Sheets were
Surface treatmeg bﬁé}@&‘fdrlﬂé s@%nd@%ﬁpélﬂfécfe ﬁ'ﬁgfi'nent_bath {11) (composition given

50 ppm as PJerr] “ions ' uozirconi c acl

50 ppm as «&r below)yHeatpehtpd0 £Q. ddhis was foliowed by rinsing with t=n water spray
Herr]qerr] rinsing for 10 seconds with deionized water, and then drying in a hot-air drying
oven. The samples thus obtained were evaluated for their corrosion resistance,

coating uniformity, and paint adherence.

Surface treatme_nt bath (11)

» phosphoric acid 56 ppm as PO, ions
fluozirconic acid 50 ppm asZr
hydrogen peroxide . 300 ppm- as H,0,
aluminum nitrate 200 ppm "as Al . '

"~ pH = 2.7 (adjusted with aqueous ammonia)
2 concnetration of HF = 0.05 ppm (adjusted with hydrofluoric acnd)
' mparative Exam e5 '

The cleaned aluminum DI cans and cleaned aluminum alloy sheets were
sprayed for 10 seconds with surface treatment bath (12) (composition given
below) heated to 40 °C. This was followed by rinsing with tap water, spray rins-

= . ingfor 10 seconds with deionized water, and then drying in a hot-air drying oven.
The samples thus obtained were evaluated for their CON’OSIOI'I resistance, ooatmg
uniformity, and paint adherence.
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alumnumnitrate ' 200 ppm as A

pH'= 2.7 (adjusted:w-th aqueous--ammbni a) 25 : concnetration of HF =
0. 05 ppm (adj ust ed WI th hydrofluoric acid). .

Compar at i Egyﬁgﬁg The cl eaned al um num DI Cﬁqsmﬁq eaned
al um num ‘gf?oy sheets were sprayed for 10 seconds w th sur agfe:h

treatnent bath (12) (conposition given bel o heated to 40 [err]C
This was followed by rinsing wthm,ﬂﬁgﬁﬂlﬁstm - 30 ing for 10
seconds with d and then drying in a hot _
The sanpl es thﬁbgghﬁéﬁﬁggkﬁere eval uated for their corrgécpgﬁhi/eé@g éﬁ@ns

coati ng zltﬁbﬁ@.mrbidﬂe and pai nt adherence. 40 ppm asZr

16 WD 96/ 19595 :

PCT/ US95/ 16231 hydrogen peroxide Surface tr32Q PR athO¢12)
phosphori ¢ aci - 40 p g I ons
zi r coni um°oxi dglummum nitrate : o : B%@@@PE} ﬂﬂ

hydrogen peroxide pH= 28(adjusted with aqueous ammoﬁﬂg ppm as H[ errJderr] 5
alum numnitrate

m as
pH = 2.8 (adj usted \mnﬁeatﬁamgfaﬁma @1 ppm (adjusted wr%vdwsﬁﬂwarw R HF =

0.01 ppm (adj usted- with: hydrofl uorﬁ%ﬁ@%‘!gﬁgﬁ%ﬁ%

Conpar ative Exanple 6 m Dl cans and cl eaned -
al um num albl OK sheeflhe/wlemédlalunﬁmmﬂmranﬁ?leml ﬁmmmum auuyo siteets were
treat nent bat sition e el ow a to 40 [err

This was ol | o Q@ﬂ‘fqrﬂﬁfﬁgcqm 'ébs‘}&i?%q "@BPQ?‘) bat 133( 410" tyen
seconds wi th dgifsi I

oven The sanprotwf el & 4090 TTHAE wiisitcwied B RREIE it kb iater, spray
resi st ance, rinsingder 10 gecondswithtdeionizddwatet, ammaeardrymgﬂﬁ a hot-air drying

Sur f t t t bgth (13 . h
48r pgﬁ]easr S‘a g?:p?n.i g'hg s(amales h@cpﬁg@%a ,vgrécgvglua?ed for their corrosion resistance,

32 Rlpm as & coaﬁ%il%ﬁ‘gﬂ%'?ﬁqjgt& adhel']e aquebus ammoni a) 20 | 500 ppm
concentratsi on of HF = 15 ppm (adj urta » ath (8)i ¢ acid).
Conpar at ve Exaszphonc acid 40 ppm _as_PO,, ions

fluozirconic acid _ 40 ppm as Zr

aluminum nitrate 300 ppm as Al

pH = 3.0 (adjusted with aqueous ammonia)
20 concentration of HF = 15 ppm (adjusted with hydroﬂuorlc acld)
o) ive Exa

- The cleaned aluminum DI cans and cleaned aluminum alloy sheets were
sprayed for 30 seconds with surface treatment bath (14) (composition given
below) heated to 40 °C. This was followed by rinsing with tap water, spray rins-

25 ing for 10 seconds with deionized water, and then dryin in a hot-air drying oven.
The samples thus obtained were evaluated for their corrosion resistance, coating
uniformity, and paint adherence.

rface treatment bath (14

phosbhoric acid : 100 ppm as PO, ions
o  fluozirconic acid 100 ppm as Zr
aluminum nitrate ' ' 300 ppm as Al

pH = 3.0 (adjusted with agueous ammonia)

17



The cl eaned al um num DI cans .and cl eaned al um num al |l oy sheets were
sprayed for 30 seconds with surface treatnent bath (14) (conposition given
bel ow) heated to 40 [err]C. This was followed by rinsing with tap water,

spray ringg kng for 10 seconds with deionized water, a ] i ng
in a hot-:ﬁ’?g@?‘{ﬂ’%g oven. The sanpl es thus obtai ned @@@%@%ed

for their corrosion resistance, coating uniformty, and paint

adher ence. concentration of HF = 20 ppinr(adjusted with inydrofhuaric 4cid). - -
phosphoric acid 100 ppmas PJerr] ions 30
fluozirconic acid Test results from all the Examples and Corfipérafivenexampies are report-
alum numnitrate,, 300 ppm as Al

pH = 3.0 (adj u®ddp TR taqueous ~ammni a) ' |
17 WD 96/ 195 '

PCT/ US0S/ 16031 EXAMPIes 1197 used surtace resfmept bas and syifaes treatment pro-

hydr of | uorsi ¢ ac‘ed.;es according to the piiesent iraention, é?)clm’ﬁablé 1tdonfifms the doliowing

Conparative exa s . are report- ed.i.n Table 1. . .

Banpl 65 1 to. 7oRUEs far Tesk Skamplenihe, BotAINSR FanyRrsien cotinpRsNRlles ans

cesses accordi %&cbﬂehﬁ"@oﬁ?ﬁ&ﬁ Hesistarite éﬁtF‘ gaﬁ'ﬂd%dwgﬁcé' tﬁg "Bptaifed! dshversion
S. the obtal ne

faollowng.. ... . results for these exanp conversi on -
coat i ngs exhi bicoatings\were very unifoan] the surfaceoiseatment bathsimaintainedothiein trans- -

ST o1 e RPN Ao wen SRR VBT L .

adhesi on yas t S hﬁ:hé At L t rfere ' es
1to 7 - ﬁl chw&ged -Sl?,(faace %)Ir‘letg?’nen[w@g?hdségﬁusl de g{r%@tmer&ada'}hg\(@ggﬂg[‘ﬁtbhe

i nvention - i nscape of theinyentionn—ineachsasetgave avunsatisfactonvoverall perform-
(Corrosion - BhdeREat 8l Mach Y ralind 1R i etilof oyl 160 18, 454RS (corrosion
uni formty, tr ?ééi%t?éﬁce?aéréhlnt adhereride2 "SonVersioN - cotiting GRFGHity) trédtieritdeath

adhesion). 15 e surface treatnment conposition and surface
treat nent procéranspacency, and inhibitionjof gudge agdhesion). i nvention i npart an

BT aEohr o5 or T AR oot mposivon i ofhin fliHort BiERRARcb N
thereof. O her jnig1brthbl greséntinventionimpartaire éxdalient corrosithoesistance and ex-.
cellent paint adherence to the surface of aluminiferous metal substrates prior to
the painting thereof. Other desirable effects demonstrated by this composition
and process are a very uniform conversion coating, excelient treatment bath
20 transparency, and an excellent inhibition of sludge adhesion.
These characteristics confer a high degree of practical utility on the bath
and process according to the present invention for treating the surface of alumin-
iferous metal substrates. '
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and process are a very uniform conversion coating, excellent treatment bath
20* transparency, and an excellent inhibition of sl udge adhesi on.

These characteristics confer a high degree of practical utility on the bath
and proceswo3®A9sedi ng to the present invention for treating i.&gmggg;{égp of
al um n- | ferous nmetal substrates. .

18 WD 96/ 19595

PCT/ US95/1823] LY = T = T =V2=1 2221 I~ W——
Corrosi on Resistance and Uni for mty fﬁ‘? Bat h I nhibition or Com
Adher - Trans- of Sl udge parison E evations.  Depressions Uniformty

(Jarnce p@wpleﬂ d rﬁgﬁ%&?ﬁsngtame 13%& &mformlty +| Paint l*s&pm Inhffwiéi&n? m
+ or Comg 4 W Adher- rll'rzms- of Slm!ge '
+  Ex4 | parison: | glevations *Depressions/ | Ursifdhmity | ‘ence parency | Adhesion [y
5 + Example + uni f orm +- +

Ex1 + + - uniform + + o+

Ex 2 + 4+ uniform + + +

Ex3 + + uniform + I T+

Ex 4 + + uniform + + +

Ex 5 + + uniform + + +

Ex6 + + uniform + + +

Ex 7 + + _ uniform’ + + +

CEl X X - + + 4+

. CE2 X X - + + +

CE3 X - + + +

CE4 + + uniform + X X

CES X @ nonuniform +

CE6 x + nonuniform + + +

CE7 @ + nonuniform X + +

Abbreviations for Table 1

- "Ex" = "Example”; "CE" = "Comparative Example".
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Ex6 + + uni form + ' + + Ex 7

+ + : uurrm m e e o 4+ ..CE 1 - oo X

X - CE2 X X

ft o Wosesses ¢ IIIIFIH%IIIH || ||I|| IHIII x PCTIUSSSIGES!

+ - + uni form + X

X CES5 nonun| orm + X X CE
6 X L+ nonum form éjl_' ms + ' + CE7

+ . nonuni for m

Abbr evi at i ons ¥ or 'P%b!@lﬂsmﬁﬂmgﬂnﬂf?ﬁ%ﬁﬂueoumu'éw@ﬁﬁﬂﬂﬁf‘?ﬁﬁée@ﬂﬂr’ﬁbﬁ?m'
19

i ohly 1 udoi 899 S UTINeIRS, et 3P compasion o AR 5 100 B
comprising water and: :
5 (A) at least one phosphoric acid compound
(B) atleast one zirconium compound,
(C) at least one oxidizing agent, and
(D) atéast one compound that is & source of hydrogen fluoride; in"a quantity - :
that produces a total concentration of hydrogen fluoride i in the aqueous
10 composition in the range from 0.0001 to 0.2 g/L.

2. Anaqueous liquid oomposition according to claim 1, in which coﬁ\oohént. "
(D) is selected from the group consisting of hydrofluoric acid, ammonium ﬂuonde
and mixtures thereof. _
~ 3. Anaqueous liquid composition according to claim 2, in which component -
15 (C) is selected from the group consisting of hydrogen peroxide, nitrous acid and
its salts, organoperoxides, and mixtures of any two or more of the preceding.

4, An aqueous liquid composition according to claim 1, in which component
(C) is selected from the group consisting of hydrogen peroxide, nitrous acid and
its salts, organoperoxides, and mixtures of any two or more of the preceding.

20 5. An aqueous liquid composition according to claim 4, in which the concen-
tration of component (B) is from 0.005 to 0.5 g/L, measured as zirconium.

6. An aqueous liquid composition according to claim 3, in which the con-
centration of component (B) is from 0.005 to 0.5 g/L, measured as zirconium.

7. An aqueous liquid composition according to claim 2, in which the con-
25 centration of component (B) is from 0.005 to 0.5 g/L, measured as zirconium.

8. An aqueous liquid composition according to claim 1, in which the concen-
tration of component (B) is from 0.005 to 0.5 g/L, measured as zirconium.

9. An aqueous liquid composition according to claim 8, in which the concen-
tration of component (A) is from 0.005 to 0.4 g/l as PO, ions.
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face of alum niferous netals;7—sard conposition having a pH of 1.5 to 4.0

and - L conpri si ng water - - NN | east one phosphoric acid
conpound, (B) at Iea ﬂi\“‘gﬂ““ﬁ‘ﬁ‘““ﬂl\coﬁpound (O at |east
one oxi di ziwheagsyat , and cDjL at Teast one conpound t pafrokésaOUr ce
of hydrogen fluoride, in a’'quantity that produces a tota

concentration of hydrogen fluoride in the aquegus 10 conposition
in the range f1®m OAD@GUepYs liquidgomposition acogrdlng Inclaigu é cirewhich the concen-

el boted f Poﬁﬁf%&bﬁﬁ%ﬁeéhéﬁ% 15 L (B S P Q. 190 L 11 wor e,
T0 claim 2. i nl it cAnasHeoKs s sonbiF Mot L RRTR, PvAEH g cahéens

consi sting of that@hsmaﬁbompbnanﬂm) 18 ifiton® 0s008°t0d0.4rylL. as PO, idriss sal ts,
or ganoper oxi des, and m xtures of any two or nore of the pr ecedi ng.

4. An ag]ueou152I | aAhGguesns liqlidcontpusition dtgo d@tcﬁd:lﬁhiS infwhiich ¢the conpenent
(C) is selected fromthe group consisti ng of hydrogen 5erOX| de, nitrous

aci d and m%oéavmonen hds drom PLDS toHd ot as R@giOsS. any two or nore
of the precedin : An a%%%?us | IC]UI d gonpositiogn according to
claim4, in whl®h tﬁ@ aéHﬁ@Bﬁhqu'd lon; ageording i glaimed: inwhich dhe RE8N005

composi {1 o accord‘f (ERTBRnENIIAY rom R OO Qo ORS¢

conponent (B) fr

An aqueous |i qU| d c%ma%ggp ?%haggc%r | nmwgﬁgﬁ ?dlé'nh{ %ﬁﬂ éh %gﬁncé%
centratiqa of tcaﬁmofeoompahens(ﬁ)rlslindm 0C!IOStm®4Eglb/ds POpions ed as

zi rconi um 8. An aqueous ‘| i.qui d.coihposition according to claim1,

i /anhu ch thedc‘tﬁlcenAn aqueous uqardlwrépﬂsltmmoa:ing (di)lamz,‘élnuvmﬁh@ﬁs concénb
g neasured as,. zir I um . . a (0] | | conposli tion

according to ctr%fl"?ﬁ ?C?WPRHPBHA)HEf@ms’éﬁEfO%EQL)E 5?6 conponent (A)
'S fromo. 003\3 6/| ueouass &Aﬁd'o%nm;@ps jtiongaccerding to claim 1, mMnch,tt,aegggggﬁ-s

I | qui d conposi -
rati on o cortpafish BF candbRent Guiih s G008k UL sshoPRER,
: 15 17.  Anaqueous liquid composition accordmg to any one of claims 1 through
16, in which the concentration of component (C) is 0.01 to 5.0 g/L.

18. A process of forming a protective conversion coating on an aluminiferous
substrate surface, said process comprising contacting the substrate surface with
an aqueous liquid composition according to claim 17 for from 0.5 to 60 seconds,
20 and, optionally, thereafter subjecting said substrate surface to a water rinse and
drying.
19. A process of forming a protective conversion coating on an aluminifefous
substrate surface, said process comprising contacting the substrate surface with
an aqueous liquid composition according to any one of claims 1 through 16 for
2 from 0.5 to 60 seconds, and, optionally, thereaﬂer'subjecting said substrate
 surface to a water rinse and drying. '
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11. An aqueous |iquid composition accordi ngchg '-?.eﬂ/n Wi Clahy elepé
cohcen- ‘tration of conponent -(A) is- frémA7005 to 0.4 g/ ’sw;i P er (9PY-
i ons. 5 1 N’ aqueouSwORLD|INTELL ECTUAOPROBERDYIORGARIZAONG t O ClNg@gdD, in
whi ch the concglcrf trati on of CUFPBPREMT™™ A) is fromo0.005 to 0.4 g/L
as P erINTERNAJIONAL APPLICAYION RUBAIRHEL) UNDERUIHE PATENE CODPERATION TREATY (PCT)
cl ai ngi! 6; Tr ity O . C ENt _TAI" TS T /R0,
to O. gllnllfgai g er r| | ons. 14 t(l,&ﬁﬂﬁﬂ’ﬂ%"&ﬁge%ﬂ? l3“"8%%)051 ti 9&}&’5395
accor di ng2¥6o #% m 3, in which the dott {43) International Phdkdtod'Ddd: CONMRO RED {99 £9.06.96)
s from 0. 005 to 0. 4-g/flas-POerr}l-lions. 15 Apn—agueous | gu-d—on
conposLi | aim ' '

By @R bl kgt T Sepbstbial

)
conpo
0 (29) Infeopationis] FOINPDé:t | 02 Brcrender 1995 (P20 ZOSE,

aque
trati

An aqﬁg)%ﬁgﬁg; d conposition according t

16, |
18.
al-.umi

the §

to c

subj ¢cting said substrate surface td

19.
al um

t he pubst rsAtvaZG,UAKGERIRY 1108 Lumieru Taldld, 8%

s&hﬁ;ﬁﬂfﬁd&: AM, AT, AUH@%% BY. ca, cn,
€ick) DB, DRSEE, ES, Fi, GB, GH, ®iU, B)KE. KG, KP,

.ai m KZ, LK) LRVUTCLD, LMg NN, MW, MX, NO,

e ERTEEESER AR
any Siw, s, /1P, LY, ME, REJPY, SE), OAPI
t ( ChardnbS(e8-H) ICK 0G,701,tM)/GA, GN, ML, MR, NE,
ver sSNTDC D& ARIPD parentdKE, LS, MW, SD, SZ, UG).
I d process conprising contacting
uskhdgdUi d_conposition according
aAWGH infoibroriRbkrtRrepotener eaf ter - -
%r r Bef@e the axpiration of the (ﬂuyﬁnﬁrg"pr amending the
Ver SElgs ¢ i be igpuiliphectip the event of the receipt of
I d pf"('ﬁ’(':"é"'s”é”'corrpri sing contacting
us--l.i.qui.d. conpositi.on according.

on of conponent (A) is fromO0.005 to

Whigf § CoNCenbdabQbs@d.12.04POne
A process of formng a protective co

ni f erous . su ?t resagxgp‘sysr)_f

Ul o e S o B
ai M Pike, PRnodtk MERAY, tﬁzflisé)s')é“eocon '

3 mi . cé"@
R L

to apy oneéhimp-OcHiaa Irehard-shi, \Kweggée-kt6 26%B11 @B. |/ from 0.5 to 60 seconds, and,
opti pnal | %ﬁ@%ﬁ/&%éﬁ?’@c?‘w-m%u strate surface to a water
rinse and argiag. < Ok 21

(74) Agent: . FIGLIN, Cheryl, R.; Henkel Corporation, Suite 150,
140 Germantown Pike, Plymouth Meeting, PA 19462 (US).

(54) Title: LOW SLUDGING COMPOSITION AND PROCESS FOR TREATING ALUMINUM AND ITS ALLOYS /
(57) Abstract

A highly corrosion-resistant, strongly paint-adherent conversion coating is formed on the surface of aluminiferous metal substrates
by contacting such surfaces for 0.5 to 60 seconds with a sludging-free water-based surface treatment bath that has a pH of 1.5 to 4.0 and
contains a zirconium compound, phosphoric acid compound, oxidizing agent, and a compound that is a source of hydrogen fluoride (in a
quantity that produces a concentration of from 0.0001 to 0.2 g/L. HF in the treatment bath). This contact is preferably followed by a water
rinse and drying. .




