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Densi t S, magnes! oxofluondes, magne: ﬂuondes and silicp
condi t?lgﬁq; pq 59%?{\1}%831: gﬂ ?Ejﬂ 4ma scla?w crg hoto |cro ra eq.ﬁ 'rn%E
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coat 9 ows exc? nt int r?d 586r)! 6 Pbu SIOI'I and

I ngs. ract ca oses coatl ngs of about 10 to

abr. {stant'sQftac

30[err] in a&jﬁﬂféé @anﬂfe%e“a&fréﬁ%%ﬁé‘ﬁe&a&l £t Rk, NoOUYt MbtRa81E2ng
time of aﬁ@fé]‘abl}%ehﬂgé@m&ﬁc&“&c@&dm Me iNGRtioR hathg GaRlckAGHE OF 1H.7385.4110n olsao abae
descr i Bedyphirens aPibat £,0000W8aF cycleX Beford thelippdarandecd? iletate e satBiraie1usingCh 1.0 kg
~abrasi on pgPbs kI dRding NN Atde ploRraBR] 186 icadingsSwill Wilristasd aOibastvatmat 000t weabe
hel d to t&jcks bbieertys appbariep @Bthe nideh subisites @ng mogqrdfarady, theecostings will ithstandfat t he
mor phol ogash &sbubdiioe Sleartyads using a ¢ 0&y loadjoromCS-hizakmaslinglwhealibst r at e.  The
preferred cGatrésiogsesisbngsrdas be mesuned aroerdng ASTMIstandarils; dngluded i) thegeriests s therspltie
‘al ong W t fog dest.ahKTM B117ealovaaied by ATM Biifhds Preppdeps t“h@‘dc%a'f’?fﬂrﬁb'bfast'ﬁ?s““‘d
inventi onacagp'emospwqul{ﬁ%Bf@PW%@m@ic%ﬁca%F'W todher igvention achiexs 9 raling, ofrpt ?ﬁ‘r}?ﬁﬂ”
‘coat i ngs. aftehp4hques in sgitfag, Moregreferaly, thecaatings ‘??f"@‘f"faa’été‘g l?é?t b?‘ﬁ@ aﬁ% 10¢ hours,
subst r at eangrfepst prefeighlit laept a ‘%?Stﬁ’e%og ?““? i

I nt erfase Cd:ZEfrtf‘%Qgg kny F n nd r%corroPs’i; ?r:ég 1N reﬁoﬁtﬁprocess i %a m
g g an%g i

O uor i E
optlo |n|s cogti v of the
Imr;t g[ f 233%‘ icdn uﬁ% nt a| |n %@d Gg %erﬁrﬁ rUs gf § ﬁ&FJn?Har Q&EU%IQIHQIQE& s whid®
. ﬂIﬂ R ré s vtle@ﬂ%earﬂaghégtﬁf doRRinRY afaIbe) haéad, the
conprisin faH %ﬂ)rg\ﬁdeg Qﬁ‘taﬁ:’eﬁbhﬂﬁhuﬂﬁ&ﬁ hbvingedxcdibnt kcorfosmsl reskstakidaaand
surfaceso ffeTn ex%bl SilabiRdsBn urddoot Wdt B UrP &dnbifons G6ttimtaRte) fhe Watseimmbrontst, ASTM he
base | ayepss90us nihes Bl Matopiidhhigitien éodtingd maly heilde gk iandinbrganeer compgstiiosiesvel or e
provi de aa$pyafd ardlotiePadcoraiive Andprdiective organic coatings. Any paint which adheres well to glassy and
metallic surfaces may be used as the optional finish coating. Representative, non-limiting inorganic
- compositions for use as an outer coating include additional alkali metal silicates, phosphates, borates,
molydates and vanadates. Representative, non-limiting organic outer coatings include polymers such as
polyfluorosthylene, polyurethane and polyglycol. Additional finish coating matetials will be known to those
skilled in the art. Again, these optional finish coatings are not necessary to obtain excellent corrosion
resistance, their use may achieve decorative or further improve the protective qualities of the coating.
Excellent corrosion resistance occurs after further application of an optional finish coating. Preferably,
as measured according to procedure B, coatings produced according to the invention, having an optional
finish coating, achieve a rating of at least about 8 after 700 hours in salt fog. More preferably, the coatings
achieve a rating of at least about 9 after 700 hours, and most preferably, at least about 10 after 700 hours in
salt fog.
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~abrasion resistant surface. Abrasion resistance can be neasured according
to Federal Test Method Std. No. 141C, Method 6192.1. Preferably, coatings .
produced according to the i nventERO5R358581a t hi ckness of 12.7-25.4[err]
- (Q.5to0 1.0ml) will withstand at | east 1,000 wear cycles before the
appear ance of the bare netal substrate using a 1.0 kg |load on a CS-17

abr adi nppias| I\/bre preferabl y the coati ngs vm' I I vm' t hstand at |l east . about
2,000 vvear cyc ara

oreter g e Sl e B S M SR R
usiMig_a T'B'ml'( IcE Gl vinad ('fgely? rr05| "oh SF&si st ance can be

 neasufe ording to ASTM st andards I ncl uded in these tests is the salt
. fog test—%ﬂ B117, as eval uated by ASTM D1654, procedures A and B.

Pref er abl YMagaﬁldWP%%UEﬁglsQﬁmbgg% didandd ARG Shdh iC BRBGUBER JRluBshucreddium
accor di RgrobKdspha®, sdalimNborad) arl StiRmeruarideddt iabgit @6 Gland € pH tof abnti10.9 fonfabas 524
hour Syl Nnigutds! THeOGhNeldWe® therchiseal y 0.5t M amewsaium Nigside dlth @y 20 ‘afor 80 mirytesf That -

| east alpansts Word tHee Iinsb0 Gindh Places, in arsiicai@eintaping foathalhe\sjlicale bt wes praproask bYofirgtf t er
200 hourdsdivingssdl ¢ pbtasgiumAfytroxide inetOntaaiers 2Q0rrpitiilsers af & icoramersially @valibia peiessid@en
coat ed ailicaty donagpirete (209 wir Shwaspihert edded te [heyabaysy solugion. Fimallys¥q9 85 P?‘%ss'"m

of f er i ndlueride wee pdslefl it the [abeyecFoltiane Thechath e hassd ot of @gﬁ'ts‘?érﬂ‘d rCB?ﬁ?

t hey taypolgesium hydipxidle aRost %Q’LL@P‘I‘IQG at %ﬁ?‘%ﬂI‘caFlﬂ 8 “'E: e'p | nt

‘or a see?la%ﬂ'ﬁ‘”e“’l'ﬁﬂ‘ '§?°r°ﬂ|6‘tt L fopt '%p = conndlni ng
coat i ng 5P 'IJE L eéﬁ?t' o "v g
coati ngL W"é'h gLie ?g"fwmre GEIY% cmd "° 3..095 ﬁ&QJn@a "°emaﬁnaae;s ties

urrent NSt mMA/CMY
to the g nlng ar |cles he si 1 con oxi e contalnlng
i % a om d Hitk, .
coating e an excel | ent pai nt base haV| ng excell ent corrosion
re&zstarg;(emﬁ%qlmferl ng excel l ent adhesion under both wet and dry

.condi ti nstance, the water imersion test,. ASTM D3359, test met hod
B. The opt E@Rples fi-viliwahs giéaiel Bsordiig Yo thé) Slottd€ of B Cwmmd) quarlifi€ain canponents
CONMPOgi tds@RsnabTaoRk Iv &% viwiont s and ot her decorative and protective organic
coatings. Any paint which adheres well to glassy and netallic surfaces may
" 'be used as the optional finish coatiiTgble Representative, non-limting

- inorgani c conpositions for use as an outer coating include additional .

- alkali netal silfcates, phosphat es,cgq{cg;% o0 ol ydat es an( vanadat es.

Reprewent ati ve, peA—H-Frti-Rg—orgarte—ottrer—eoatt ..\1, frettrce | ymers such
~as pol yfl uoroet thI'%‘?IEP'e oN'S}'%rC@t“F?aI‘RWa% p&rth gproRagture Addetd °BFI£I finish .
“coating materialk will ke known to thosd skilE€ in tthd™Me@ Again, these

- optional finish foatingg are noto necessdry to7obtainjexcebl ent] corrosion -
resi stance, theiyf use y achi en® decordgtive @ furtler i3aproje the
prote®tive qualitia¥ of [the coatt ng. Exdel | ent80corrodi on 3Pesi 4t ance occurs
after further appli¥ati ¢n of anl®ptional{ fini 8 coatilng. 2Prefdrably, as
measur ed accordi hg Ylo pjocedurel®B, coatijngs pr8duced |accdPdind to the

i nvention, havinl af!' opti onal f(Ifhl sh codting, 8chievd a Mtind of at |east
about .8 after 70D _HBrslin salt'3og. Mrle prefrablyl 1 héOcoatlings achieve
a mrafing of at |least about 9 after 700 hours, and nost preferably, at |east

-about 10 after 700 hours in salt fog. EP 0 573 585 Bl Exanpl es The
follow ng specific exanples, which contain the best node, can be used to
further illustrate the invention. These exanples are nerely illustrative of

the imvention and do not limt its scope. 5 Exanple | Magnesiumtest panels
(AZ91 D) were cleaned i mrersing themin an aqueous sol ution of sodium :
pyr ophosphat e, sodi um borate and sodium fluoride at about 70[err] and a pH
of about 10.5 for about 5 10 mnutes. The panels were then placed In a 0.5
M amoni um fluoride bath at 70 [err] for 30 minutes. The panels were then
- rinse® and placed in a silicate-containing bath. The silicate bath was
prepared by first dissolving 50 g potassi um hydroxide in"10 L water. 200
mlliliters of a comrercially available potassiumsilicate concentrate (20%
ww[err]) was then added to the above solution. Finally 50 g of potassium
fluoride was added to the above solution. The bath then has a pH of about
12.5 and a concentration of 15 potassium hydroxide about 5 g/L, about 16
g/'L potassiumsilicate and about 5 g/L potassiumfluoride. The panels were
then placed in the bath and connected to the positive |ead of a rectlfler

A stainless steel panel
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served as
“rectifier
‘i ncreased
~sustain a current density of 30 mA/[err] After 30 mnutes, the silicon
oxi-de-containing coating was 20 approximately 20 [err]thick. Exanples
[1-VIIl Exanples Il-VII were PLER ed according to the process of Exanple |
with the quantities of conponeﬂﬁ§g S5casuvsh@wr o n Tables 1V and V bel ow. .

t he cathode and,maé connected to the negative |lead of the
capabl e of delivering a pulsed DC signal. The voltage was
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50 Abrasion resistance testing (141C) of thess test panels resulted in wear cycles of at least about 2,000

before the appearance of the metal substrate using a 1.0 kg load on CS-17 abrading wheels.
Example X

§5 A magnesium test panel was coated as in Example 1. Upon drying, an optional coating was applied in
the following manner. The panel was immersed in a 12% solution of potassium hydrogen phosphate
(pH=7.2) for five (5) minutes at 60°C. The panel was rinsed and dried and subjected to salt fog ASTM

B117 testing. The panel achieved a rating of 10 after 700 hours in salt fog.

over a 30 second peri od EP® G73GE8YBInd t hen the current adj usted_'to



©35.0:1: ..0 :0. . .r1 0 EUt*r40 00.r ~40 45 > > m >150 .
._...Abra3|on resi'stance testl ng (141C) of these test panels resulted in wear

- cycles of at |east about 2,000 E&Q$® G8EdBlappearance of the netal substrate .
‘using a 1.0 kg load on CS-17 abradi ng wheel s. Exanple | X 55 A magnesium ...

test p coated as in Exanple 1. Upon drying, an optional coating was
appl i eﬁgﬁlﬂﬁ fol |l ow ng manner. The panel was imersed in a 12% sol ution

of . pot aSS*r Qrcg a " an Yxar oo vith &y Qﬁ& 94 err|
TRe, pang) hra'h@ﬁ gj§ E rsed? Jn &St ng
The Banﬁbm@ Y, &f&c@d & il aerm ObthiSyeka's St 9& -the/ hi nesﬁ
573 585043 L oo e g Ko sred s g o 45, e
s primed wi trhe Rfagaw) dbsaiplion) Biainplpd andbta aRMIUEREV db B verfiomiidséibad hur&h and they

~ t enper ahoule neivarmedd. to Ty ienitaheSscoi @ tisheBntioBEhe Siaimb.ISind8 iy éritiodinBhts afdt)

days at vaB@ionsCab be (niz3 [whiler emainioy sithy toe bphit ahd scdBd M B8 Bibéhtion)thes voveintiBo rebides
panekes el i sedisiny twteinatipr efpebde8, 't he hi ghest possible rating as no flaking
of the coatings could be observed. The foregoing description, Exanples and.
data ar®ems| ystrative of the invention described herein, and they should
not be used to unduly limt the scope of the invention or the clainms. Since
nmany e enbod R‘i‘i?ﬁi%’"’é?fﬂ““@&? f“él’f‘f"%?“&%\?‘i‘ 'B%St%@é"w |a@aemmﬁpwgmw rifan whitte
spir & ané?mi esA 10 whol Ly.in the
UOI’I

ssolu n tnt Ig re, 8\/
el §% G S

~ process cor) bady nd bl a{eﬁaa Qgec% cida. n.-ﬁﬁe p%fa%ag on.

at a,pH of i dg erature o err

conprises 0. 2(,)tgqofgd7p1,@ﬁ a@m@bymwmﬁgde to cr eate a nmetal ammoni um
f-or i de- cont@i MioME deBLsn Rfuedub Rolttld AidRGs-Ghtaii§ caibosiBdreseledtoll @bM e group
pretreat ed ardohgistify of filigride, Atoslicated @nddiiRiufes Mook #t L cl e into a second
aqueous el ect(ips wt30 gLoobudlitab metabsicsteg a pH of at | east 20 12. 5 which
conpes ses: (c) pstéblishingl valtedge differantialcisptneon an Siodde omprising rtex peitegatedi drijcle2antica 15
g/ L of an acptedeid theleidoiraytif |saigton ché -at teiast 0N ivaily ©©ommgatesa fcirgant denbiycofaitof 90om t he-

vvere

. group consiefpiemy of fluorides, fluorosilicates and m xtures thereof; and

..current de

(iii) 5 twhagen gpsilicopfoxidgconialaind coating is formdd dndhet asticlep 5 (c) establishing a -
- voltage differential between an anode cong)rl sing the pretreated article and
d cafthote ThePregess @ICE‘E‘HB’P%V?"F@GQBPW?%?? iH§3 861 east 100 volts to create a |

| d t
Coat | ng™ I BpsRsteafn f hahem P ooty o 4 Splen 084 41 o) m 1 whor ein the

- pH of s eqhé g%ceﬁofc ?mn g%fﬂﬂ(?%tﬁqbemﬁ‘g%ﬁ'%ﬁgﬁ Iuo?'%i a| m 1 wherein the

~ tenpgrature 4. The process of claim . -

-1 CO”F”# S'Tﬂﬂprgceé‘s &f%laﬁn Pw % hegﬂgpé?égl{mé jaopiige. 35 5. The process of claim -+

-1 whereln e pH of step | 2.5 to 13. , _
- 6. The process of claim 1 wherein the hydroxide of step (b) is an alkali metal hydroxide.

{ .40 7. The process of claim 1 wherein the fluoride-containing composition of step (b) is selected from the

group consisting of sodium fluoride, potassium fluoride, hydrofluoric acid, lithium fluoride, rubidium

fluoride, cesium fluoride and a mixture thereof.

8. The process of claim 1 wherein the fluorosilicate of step (b) is selected from the group consisting of
45 potassium fluorosllicate, sodium fluorosilicate, lithium fluorosilicate and a mixture thereof.

9. The process of claim 1 wherein the silicate of step (b) is selected from the group consisting of
potassium silicate, sodium silicate, lithium silicate, and a mixture thereof.

50 10. The process of claim 1 wherein the temperature of the second solution is 5 to 30°C.
11. The process of claim 1 wherein the volta_gé differential of step (c) is 200 to 400 Qolts.
12. The process of claim 1 wherein the current density of step (c) is 5 to 70 mA/cm?2.

* 13. The process of claim 1 furlher comprising connecting the anode and cathode to a power source. |

14, The process of claim 13 wherein the power source is a rectified alternating current power source.

8



6. The process of claim1 wherein the hydroxide of step (b) is an alkali
nmetal. hydroxide. 40 7. -The process of claim1l wherein the——m

fl uori de-cont ai ning conposition of ste b) is selected oup
consi sting of sodium fluoride, SR i&?%’ré?l uori de, (m ﬁh@iﬁ!‘“ﬂﬂm‘\d
l'ithium fluoride, rubidiumfluoride, cesiumfluoridé& Xtur e thereof.

8 Th r s of claiml wherein the fluorosilicate of step (b) is~
sel ect(:aExpm gifnthe group consi sting of 45 ~potassium fluorosilicate,

sodi um f kU@ basis! dosted Socorkiing B EXEinbibd!PAaSX oo FriRedRith dh d¥iddatalydt gifRF &fafthend. The
P OC e Shirfia vith @ihigh lerVI3RARS ShafBICTHY dahdiivéte Blon Tirkdiseili) watér 16radue o) @alsat G he
groyp @6U¥) akd Bibieeied RO AT DEFES | rhétisat B, THBOSBnsINattidved atrating| of toV, e migHestcat e,
and a pokssiblslFabing 436% @aKing of Mo cddlingsToald pé oissesed.of cl ai m 1 wherein the

t enper at GhefompoitgdnssiptanBxasples ardaiatal age iBustrative of tee injentioh destribedhersinear! tedy ¢l ai m
1 whershbuid nétde wedd ta gedulii infitdheesrpbeatt thyf inwpniqy of #ip daims) Sigce Bany(Mbedmends andy  The -
pr oc e swrigibnscéagibe mMadpiwbileciemaining within the spiritiendscenp b thedavepfiopcthe jnyention igsidey

M/ gaPwholiygin 1 clamrcheppingtiesgrpepdede| ai m 1 further conprising connecting the
anode and cat hode to a power source. 14. The process of claim 13 wherein
the po@@Mssource is a rectified alternating current power source. 8 EP O
573 S B A e S RN Sl . 0E 0L 8 3250 A D K AIRL 5D, dhycBehidn < Wer @
pr irrf)rTsEd 'vmggﬁ‘;‘%ffom'crf:g;@affam t; BYTORRT iﬁigntﬁa R Pa &f% W eh A M gE ' "

tenper at U &yt aﬁ WRWS AEdofis b4, | TSRS b8 33 lObmbdhturb Qb0 fo?
days ‘at 3844eil hiich s _'Spc%priﬂgcg\.ﬁgétﬁ RbE ShrhéhiuoiMidd3E 2rbateEmBAIkmiRonilE
panel s achpgy§deotaininb iagg("aﬁhe Slrface bR dMcNS fkm RQFtrbddcarticht | Ng as no fl aki ng
of the coajy) paSind Py pfbr&RedRRY M8 & seddh@ abiwo@ROMBytitasitidnMtaliayla plobaMass and
dat g are i k2swhictpdomphsedf the invention described herein, and they shoul d
not be used §@ winzg yt dniadidoud Sombdggrexidasl t he i nvention or the clainms. Since
meny enbodi nEn2 so #1GL\ca RN aguecusssotibie floaridemordainidg tompositionisalected prd Hiengroupe
spirit and soogdingbf flubriles, fiveosilicales, ank enitunesdharéalrand esi des 10 wholly in the
cl ai ms her ei §iia$ tos?0 gipy@ndieall. me@ll siliaate: 1. A process for formng an inproved
cor posi on (o shiehlishing 2 yaltaum differantial hefyerEsINURRPED AEBRTAING roapretregiod artigle; a0d &1 5
process cofgiadeda the( eigctplyisazojutien @ least 100 woltyite |gregterq purentdRnsity & %15 Wt i on,
at a pH of "‘3""{"68 and a tenperature of 40 .to ,]]OO[err] whi ch sol ution

conpr i sedvherel asiicen qyide-gontaling LaRiNa IS PSP PYLe #ECRr cat e a netal anmoni um
fluoride-containing.l roat th ur ~the article to forma

pr efd eg(t ed® 8PPt PQ"?”T 33"%8933’!%"5‘6 § %tgp &a?%fs fﬁéts '2'(:1 article into a second

aqueou rolyiig | | - Qf hl : 12.5 which
conpri g‘es:hsﬁof&#{%aqﬁng%ho t%%%&%%ﬁ%fﬁ'%l‘og isﬁs;%g{r’g%%de; (ii) 2 to 15

g/ L of 4 anr,g Qe S Gdh YRbLSprslng 85116180 GiRAF shménileh meRdOSi tion sel ected fromthe
groyp consisting of fluorides, fluorosilicates and m xtures thereof; and

(iii) B tﬂe?@c&é'ef@Jimaﬂvhalleiﬁa{eipl-mﬂsﬁb (§id 125ab €3. 25 - (c) establishing a
voltage differential between an anode conprising the pretreated article and
a cat hedernb probése obdlae tivdbiginitie ryooxide ofistep fib) 3t anlalkalsmetdiM@droxidet s t 0 create a
current density of 2 to 90 mA cnR; wherein a silicon oxide-containing -
Gt nT i Brefporcassdof oheim Mhevhgreinithe Buorigpcontiningjgam ere gfssteyr (b} [satelepted WARRA n t he
pH of st egtoupadonsistings o3 sqdiyme flupridey potssiuny fugides Sy deflugncapda. fithipmefuaride. fyidium

t enper at Ulueridgf cepipya fipqrige andsynigipiedipreos 55 to 85 [err] 4. The process of claim
1 conprising 0.3 to 2.0 nol ar nium fluoride. 35 5 e process. of . claim
1 winer & elbrn < bylind ety b e Fom B e b ©1 71
wher'®i n tARESTN R PYIs e s PO e OB et A B oIl T e A Ry dr 61 dle.

le
step ne

9. The process of claim 1 wherein the silicate of step (b) is selected from the group consisting of
potassium silicate, sodium silicate, lithium silicate, and a mixture thereof.

50 10. The process of claim 1 wherein the temperature of the second solution is 5 to 30°C.
11. The process of claim 1 Qltorein the voltage differential of step (c) is 200 to 400 volts.
~ 12. The process of claim 1 wherein the current density of step (c) is 5 to 70 mA/em?2.
” 13. The process of claim 1 fuilher comprising connecting the anode and cathode to a power source.

14. The process of claim 13 wherein the power source is a rectified alternating current power source.

8



- 40 7. The process of claim 1l wherein the fluoride-contain

- of step (b) is selected fromthe group consisting of sodlmﬂﬁernﬁp‘mm“l
potassium fluoride, hydrofluoric &ia§7ds86BIm fl uoride, [ ueri de,

. cesiumfluoride and a m xture thereof. 8. The process of claim1 wherein
the fluorosilicate of steP (b) is selected fromthe group consisti of 45
potassi uni§-1The Pesessiof gell 14swisraimihe restfied glterating eurrent; RORST SL'FS (7t F?@d”faée and
a m xture t Hestifiskpowey sourpR, process of claim1l wherein the silicate of step-

| d f di
5| I l::t Ze (feqlﬁ'ﬁPﬁﬁ?rsgnH'aé'Bt 3‘“9%%8'9‘%%@?%*‘5}?93“? ?llgrgeoad%'com %040&% e prggelsg mof |
’ l 1 t al eA10 1 n Mo anl 1
. claim \A/(i"?r rbrcfcgéas 8fléa\§\lﬁ 18 \M{e?emoﬁe sm]?q[ ch@g%g?t?md%d % kss 5 d Qﬂsg )n G él- .

The process @ erein the vo erential of step (

to 400 volts 1 The process of claim 1l wherein the current density of
step (C) k& The ‘ichJsQ of Qiirth 86 Wherewpthd Silicord BAdeHoRMGIRIRG coafingGs Soaldd Wit ah'drddfiE coating.

- conprigpyng connecting the anode and cathode to a power source. 14. The

. process 0fig,Cihaipficdss ofdleih @ iwhich Procga®isBtbsRntinii fBeel of craomias (VI | ed al ternating
- current power source. 8 [err] EP 0 573 585 B1 * C
'L M S20.*A thignesiinecqntaining Seostrdte cdateil aecbdingftrethe pacashef claset.i f i ed al ternating
~current power source is a pulsed full wave rectified power source. 16. The
~ procesgs of1.ch erpepsd fof fomingcan IBRIAHSH icYToRign wEpT ﬁ‘@f‘“ﬁgn@ %‘P?W‘?Féﬂ"f‘ ‘E?R\a'ﬂ'ég grdiele 2P ng

“coating. 5 IPrecessirempiisgEess of claim 16 wherein SI I 10 4
oxi de- cont ai ni® e%atﬂre "Cff’sw'g‘eaaﬂ'rﬁc?qu*ls"%’r‘fm? ﬁb ﬂg e %”;emrﬁngmu°
process of cl d 'P'h cr hg ronSeA ed

with an or gamﬂt; Eam% ) e[tr arﬁc e\)f"f ol i&ieQ s e?i:ﬁéhfrﬁc olmh (YR aopﬁ-P St losst

subst arff i aIIy mRgnes! Um cont ai ni g substrate

cohted accor di n IChgqalé):;f)énoaﬁﬁe%ﬁsqubfélh%rgﬂudje an@,S 21. A process for formng
an i nproved cor iP5 1008 gyLeO%,ﬂ'ﬁamnegp%;oggba{grlana magnesi um cont ai ni ng articl e,
whi ch process (&%ﬁllsﬁi a voibhe di8@htlal BethdtR A" dnbdd Eomphidiny the fpreirBdteR B ES a
sol utigp, at QafddeGh t &l&u&ytﬁ:nébmor{ eRRasaat wocvoRs 10dBredte alAifipre rdedsityoi 2ho 90
sol ution conprise® 0.2 to 5 nolar amonium fluoride to create a netal
‘amoni um f | UgHeteex SiREK Gideicaigeidingyuesting is formed sruthé atide.of the article to forma
pretreated article; 20 : (b) placing the pretreated article into a
second ag@eoh magiesiamicaitahiingcarting efteringrimhwvedeygrresion Hng fabragion] resisiance, thesariigie qom-
conpri ses:  (jrpin@ atreaghgSiugy-dontgihing: pubsiepiee @ufisstskase layes cagpersisgiagestal agropipm)fugide o
30 g/ L of arendleleegond. euteripyef samprieieg 4 silicg @ddegnd (c) establishing a vol tage
differential between an anode COIT'PI’I Si n retreated article and

th
cat hode i #3t e afick ot epit 73 Whespigt oﬁ‘etélf °"|'e Hyoride) BORSFS m?%"’%‘f"égf"gm%"m

.__,_current densff“PS'l’eof 2 to 90 rrA/[err] \/\herel n a silicon oxide-containing-.

orereg %ﬁs@ﬁ&eeﬂ?@"&?w 3 S e e B ASpAoEe & Rl i bt

prising a 2B BRIAE, c\‘ér%fc g}gin SHEORL J5|aatrrﬁnonﬁmfdx5f§|5nde%ﬁ&é@%ﬁnsgm&h\%im a
et al arrrmnl OI’I a second, outer layer conprising a silicon
oxi de. 23. artlcle of cIa|m22 wherein the netal ammonium fluoride’

: CO”‘B’“ ses 2%%%&icldﬂ$f ASMRD iR fcbriiising @ third,edlifg layén @ispiséd dros the fsehdiionterddyer.
wherein the base | ayer additionally conprises a netal ammoni um oxofl uori de.
25. The ara.i Teertiok ot tidiini2e Adihavicempising & inertmiitist layenwienesedmpoxibé basond. ouer layer.

conpr I ses n'agne3| um amoni um
45 28. The article of claim 27 Iurlher comprising a fourth, finish layer disposed upon the third, sealing layer.

29. The arlicle of claim 22 which is substantially free of chromium (VI).
30. A magnesium-containing article comprising a magnesium-containing substrate, a first, base layer
50 comprising a metal ammonium fluoride and a second, outer layer comprising a silicon oxide wherein
the article having a coaling thickness of 12.7 um (0.5 mil) will withstand at least 1,000 wear cycles
before the appearance of the substrate using a 1.0 kg load on a CS-17 abrading wheel according to
Federal Test Method Sid. No. 141C, Method 6192.1. :
55 Patentanspriiche

1. Ein Verfahren zur Herstellung einer verbesserten, korrosionsbestéindigen Beschichtung auf ein_em
magnesiumhaltigen Gegenstand, wobei das Verfahren umfaBt:
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~oxqQfluoride. 40 26. The artlcle of claim 22 further conprising a third,
seal ing | ayer disposed upon the second, outer |ayer Mﬂmmlﬁuu‘ of
~claim 22 further conprising a fOLEFtOI573$85IBh | ayer de‘H

seeond, outer layer. 45 28. The article of claim27 turthér d‘orrprl sing a
'_fourth, fInISh Ia er dlsE?osed uponthethlrd sealln Ia er.

article of clt 'éﬂ' z? "‘1§Psé'§° B'rﬂ'rlﬁ undh
'magne5|umcor? grlne al anf'cI"m ﬁh d ' ' gt Ipﬂ'd f ’5 alﬁtfe :
finsy, base IU%%,, amnor ror LE TRy b G o,

out er | ayer '°°"a"d° hiGbkef o gﬁ'&ntﬂs b Sl 252 | N0
t hi ckness of Hr n 91: tenggljhe éle SUang At east: Iegtg%}“wegracy
before the appgagr N@ined WssHYSR fls ,ﬁ.l ﬁ,k,gg al. 0 kg Ioad on a CS-17

abr adi ng wheel Gng Rr 18! giGsirteP wE@dggnaIssnafr%ﬁtﬂuMaﬁm&I BlstmmbiRetzd 1bie addabuamAl ist

6192.1. 55 PahrbrtGsdel di€ AR Fluorideh, Fiudrkilicaleh @R MischuhdRh abredider BEstéht bRd

ver besgerten, §ipb6bR30gnseiheiambigsralBeschi cht ung auf ei nem

magnesi umhal td) gefbaiCeigenSrasudgsdifierbe zwikasen\knel ahddeNdiel iba vdrbehBndelten*Gegenstahd M

S * (a) Behamoiadtgnd @neiCkgihatetiarvde slekivolytisshemne Losengs vannwenigstens 4@ VoIB aamgindei

ei nem pH von SBormgdichtegrop A #is &P méyemt enprequaerur  von 40 bis 100 C, wobei die

Losung 0, 2-Wwopl$ing siigiymaxidpgiigp Besghichtyng epfdiem Fegeyistand gablidetwird.

nmet al I’%mm)nl urnfl uorl dhaltige Schicht an der Ooerfl dche des Gegenstandes zu

er zeugen (HFF PRI PRTABRRAIR d1 YRER CELRILHE SN @ sm-a HR (b) |

Hi nei ngehe or beh tandes in rige '

el ekt ol -rbsasﬁéﬁ%gg II?F& e e o 1o e o B o SR L e (i)

2 D1S 142491 e Ghin och Sk 1 %ﬁ'olsc.n Do M AxhHirmnlddenfeal © 15 0f1 el ner
sl c al

uori I gen usannense zung, die ausgewghlt !st aus

_ srigen |
def\“@' Upge, Dag'vﬁrfaﬁk&ﬁ nﬂh%édr&ﬁﬁ;wJEB-%FﬁI—NJn'&%ﬁ&tQSI 1984ishsghungen der sel ben
besteht; und (i) bis 30 g/l eines Alkalinetallsilicats; (c)

Auf bau  egnegas Sa@mu mgﬁdingﬁr@hamobam§ HMI(ﬁbﬂSéhnﬁ\Wdﬁ Alk8linftalie8roxid ist.

vor behkandel t en Gegenstand unfaBt, und einer Kathode In der el ektrolytischen
Losung van DasVegehted machlAnSprvdl 1, wohshuie FuvgdiBEtige Aukadmbresetzog van Hehatt B) avsjévein® zu -
er zeugen; vigtlaes deriGmepps,idid Bis INamixmitlladd, Kelyenfiddee, Fhioclatsarstyffstiufe, tibiomBedd rRsbidind
gebi | det wiundluoridGCHz umMasid ek dineh Mischuncadduseag pestebth 1, wobei der pH von
Schritt ga) 6,3 bis 6,7 ist. 3 Das Verfahren nach Anspruch 1, wobei die
Tenperat Br ResVedahen aach ARIig) 15 ohsi desdiorosiical o Schyi (o) augggudhtydst puslee Arvpeee h
Anspruch 1,digj3es (faliymilggrasitieat, oNaigymiiporogifigsin Lihipmlursesiiieet (efl finer Mischygsdeggealopnhr en
nach Anspr (RepfeRt. vvobel der pH von Schritt (b) 12,5 bis 13 ist. 6. Das .

%/‘Ile:lj%?rargaﬂaus )@gr% %gtA:]rér?s é::gu::: % ﬁ?%?er s)c un%ha%é‘e%:{g&% E%d:usrg,g):rﬂ? €

Gruppe, g4, eoaegéﬁdhlﬁeh g IFFnL.II '10I~ob§ad.4 b n@fae‘?zwégtw%%%sﬁéﬁ -gfifisaure,

~Lithiunfluori I uorid, Casruntluori ei ner M schung

der sel be i, s libron A st 1 WSy SamRAGTAORRON Sl ) KO 400951 o,
Fl yorasilicat von Schritt (b) ausgewAhlt 1st aus der G uppe, die aus
Kal$t-anf | w2 rms ivbitabeh nadiatnsprutii| wibsiasd $tiotaichte LontSehitt (k) sume ToehAeresaét. und ei ner
M schung dersel ben besteht. 9. Das Vertahren nach Anspruch 1, wobei das
Silicat 3rPagMerfatran fdoh Ansrsugb\ialdbe auBerderades Wenbin@muga Anoddi end3Kathode mtuainer
Kal i unsi | i ctomangdie wiiabtsi | i cat, Lithiunsilicat und einer M schung dersel ben
~bestert. 10. Das Verfahren-nach Anspruch 1, wobel die Tenperatur der

Zwei ten MbasgVesiasens nag) Anspruphs 3, wobsi gia StomAYel elop Srawpuelis S5 gleighoarichigieh e
die Spannun‘ﬁ%‘gfel'sf'@%*ﬁz von Schritt (c) 200 bis 400 Volt ist.

16. Das Verfahren nach Anspruch 14, wobei die Stromquelle flir gleichgerichisten Wechselsirom sine -
50 gepuiste Ganzwellengleichgerichtete Stromqueile ist.

16. Das Verfahren nach Anspruch 1, das auBerdem das Versnegeln der siliciumoxidhaltigen Beschichtung
umfaBt.

s§5 17. Das Verfahren nach Anspruch 18, wobei die siliciumoxidhaltige Beschichiung mit einer anorganischen
Beschichtung versiegelt wird.

10



40 12. 'Das Verfahren nach Anspruch 1, wobei die Strormllcht tt (c¢c) =
5 bis 70 m¥ cnR ist. 13. Das Verfahren nach Anspruch ﬁﬁ m Mdas I
Ver bi nden der Anode und Kat hode mEP@I&?GrSSSBrlomqueII .

Verf ahren nach Anspruch 13, wobel di e Strorrquel l'e eine Strorrquel le fur

gl ei chgeri cht eten Wechsel strom | st Ver f ahren nach Anspruch 14
wobei die* E@ﬁwﬁi@“ﬁé naqhy A "g{r thgé’P'?et': H‘Fe"'ﬂ"@'ﬂ"‘\’l@@ﬂ%gél Beschiiuag AM aiftgr organischen
gepul st e GanPREMPENG VEFRIRI N T cht ete Stronquel le ist. 16. Das Verfahren nach

BosSHi cpt U Ry AETMBRoR LT 08 ol Bl bR Kb OREMAGR . 1

silici Um)@odﬁﬁhﬁab&%-uﬁﬁaﬁt&@é §JBE&E@Q! dmaB 10 orfiRh Qa”’c'H'Aﬁé‘d?&ﬂ 1BehibG Ung
versiegelt wrd PO 5/3 585 B131 1111111 111711 11111 11111 1111

18. Das Vanf &hr ekaiar Bu ARG REINGD ohbr verssa@itorliBrrdsiohdvaitsnash Basthichi@Ry auf einem
- Beschi cht ung megdesigmiftigerDGdaittend, Wobei BaSworhidn gt ver si egel t -wird. A 19. Das
Ver f ahr ®n nac haySehandwad dés, Gegaraihded arfit elver érstbr witsigen Wby el bindhepH fonds bis/ind
Chrom(Vl) i st . eir®® Terhpanatirevgm 48 bis 11Heci QL wgied digibisuing 812; bisl &nolpe AmRodlemflubfiet dratllt.en
nach Anspruch un bies otetfatidmmniuinivoridi@itige Shisht\aar den RbefiiichedestRageristahdasizy eexpvgen,
ver besserten, %P'F@W@H@b@#@'ﬁ(ﬁ;ﬁg@ﬂd Bekiiden: cht ung auf einern
magnes| unhal t i Getinezageensdes yerbehapdslien @resnsipnsas it pias 2¢atp afipsrioe) glektrolytische IFpung
‘Behand| ¥ng des™tg ‘éﬂ’?d@g'gﬁ?'ls 1%? fefcheprafelt, wassrigen L6sung bel ei nem pH

von 5 bis 8 und (' H'ér"??’ 9 °h3 Hb‘?’%’"dfd@d* C wobei die Ldsung 0, 2-
bi s 5-rol ar Amn B 2R ' s ' '“°' f dhal tige
“Schi cht an der tFa|u ‘T' pZT %T%% an&og ngzm j%f a"?é egen :me
vor behaﬂdel terLSt g‘ rﬁﬁez'ﬂ’er vor be éeVT
Gegenst andes bl &ﬁd‘s‘ﬂnc&%u&h@lu Eh'icﬂﬁnge g&nﬁ @Ldéhéta%ﬁ '&Sbnhéiw&’g ' S m t
ei nem pH von weni gstens 12,5, wel che unf aBt ei nes

WASsri gen ﬂzOEhlnﬁBﬁﬁéluﬁMﬂﬁgQKG@‘énstddﬂfhe( Ydressortd K&ro%i@nﬁbnl\d ﬁﬁn&ﬂ)‘éstandlgkelt bietet, wobei
Al kal i met al | fdrusygerstahd 6 trfagndsiithhéifgbs Aulshalicifd &6 crasdhigh) gid isfnf Mét@BAmonium-
zW sches ei nevorid\mafd@, und iefe cesite MaBetdcdthitid alid am Sillahgens Lmfast, um@f ~t , und ei ner’
Kat hode in der elektrolytischen 16sung von weni gstens 100 Volt, um eine 20
- St ror ndi cle3eDerofegandtand rath mispbami? 22, uvoeelzdaﬂgbmjlammdnmi'nﬂm'ndGMagnesnumammomumquond
si |'i ci unoxi dbafedti ge Beschi chtung auf dem Gegenstand gebildet wird. 22. Ein
magnesi umhal tiger Gegenstand, der verbesserte Korrosions- und

Abr i ebb®¥st%dn BP'fg‘iQSP'!s‘abﬂ é?“étA"SWﬂbéﬁ? wRbpi @gwn@spam Z@Pﬁ"chﬁg‘rf\%#“a'ﬁﬁﬂl“{"r%‘é@"d

Substrat, ei W8@8rste G undschi cht ~die ein Mtall ammnl um 25 fluorid

. 3nmcf 2'];3: ' 2 }‘3 %{ Znel éggcﬁ dﬂ%%gqq % le%gua%@nh% tgmd agnesuumamm(;[mumoxof-

~Metal | agmoni d Magnesi umarmoni unfluorid unfaBt. 30 24. Der

. Gegenstand,n '
frebis Bgfrbé‘\fh%‘%*‘ﬁ o m’@? 58 0P B2 6 SR A Db

- das Met al | anmoni urmxo uorl gneS| umanmoni unoxof - lTuorid unfa~t. 35 26.

Der Gegensgzapel GéeRstNaSREN ARspAkh 28 ber MBSEHAE B ividRe Finish-B6hichY SfbiC 8R! 43f Ger

Schi cht sunf aBeite @erauécmangéwnsﬁa AuBer en SChI cht angeordnet ist. 27. Der

Gegéﬁst and nach Anspruch 22, der aulerdemesin "vierte Finish-Schicht

unfalt, di2s. RerfGegerstand nach Anspruch 27 der auBerdem eine vierte Finish-Schicht umfaBt, die auf der dritten,
versiegeinden Schicht angeordnet ist.

45 29, Der Gegenstand nach Anspruch 22, der im wesentlichen frei von Chrom(V1) ist.

30. Ein magnesiumhaltiger Gegenstand, der ein magnesiumhaltiges Substrat, sine erste Grundschicht, die
Metallammoniumfluorid umfaBt, und eine zweite, duBere Schicht, die ein Siliciumoxid umfaBt, umfaBt,
wobei der Gegenstand mit einer Beschichtungsdicke von 12,7 um (0,5 mil) wenigstens 1.000 Abriebzy-

50 klen vor dem Erscheinen des Substrats bei Verwendung einer 1,0 kg-Belastung auf einem CS-17-
Abriebrad gem&B Federal Test Method Std. No. 141G, Method 6192.1, aushalten wird.

Revendications
§5 1. Procédé de formation d'un revétement amélioré résistant 2 la corrosion sur un article contenant du
magnésium, ledit procédé comprenant les étapes consistant & :

(a) fraiter ledit article avec une premiére solution aqueuse, ayant un pH compris entre 5 et 8 ot &
une température comprise entre 40 et 100 °C, ladite solution comprenant entre 0,2 et 5 moles par

11



T

"'.40- zwei ten auBeren Schicht angeordnet ist. 2A Der ens
Anspruch 27, der aul erdem sine vierte Finish-Schi cht u m
dritten, versiegeinden Schicht arER@btheas Bst. 4s *nach

'Anspruch 22, der |mwesentl ichen frei von Chrom(VI) |st El n
magnesi urhal t | ger e s and der 5| n ma nesi unhal ti ges Substrat esne

erste G uRdS('! ”°’“ Eﬁ’m t g{f °§ iy’ °°\?f2'3"%‘?;rﬂé'°’2% Jrno- |
N S "y t
mu télene? :3;2: IEla r i :H lrau Eﬂg@i%efecon e(ﬁﬂugon acﬁu?usaéll\é\ﬁrog céuﬁ%ryT Hg@-rll Fadn

Abri-ehzy- 50 6 ge éeﬁg\ﬁg ,,q b 3 gﬁs Substrats bei Verwendung ei ner
1,0 kg-Bel ast ugigqadfy ¢ Bﬁﬂ‘u osition [sbiablé @ sg%@&nﬁﬁ%%'flu&?&‘rétch&% bad 1t d.
No. 141C, Met hggy pﬁjdggﬂugmr@uﬁ,mgﬁce@swg méiB¥epdi cations 56 1. Proc~d6 de
‘formation d un(.memfgtseyiramgn_aﬁﬁgu,@{e@em&q aéat Ala corrosion sur un article -
cont enant du (y@@BIR Uné! Ensibredlifdrenéiie I ridHIPINE REHS tentre GneCinadeoomP@ndant fokiia Biticld\:

(a) traiter pedait ardne chiBodaitaédl das [ edlitbn Elesitullytifuep Bfinadpl praduire uay dérsitdite pH
conpri s ent r eousanttonprigdt endie @ EBOMARMEr at ure conprise entre 40 et 100 C,

| adi t e sol ut i lodit procédé ématrrbraciérisé en Og Qu'et reBtardhtaniprant de 'ofi@e e BTN 8B foB1é

1 11illSI] |seledyartic®. |itre de fluorure d' amonium afin de forner une couche

~netallique contenant de fluorure d'ammo- nium & la surface dudit article
pour bt &niRrocipe %?P%l‘%?ée"B‘Fﬁ'P'? i peotrsg en 69 qyedp PH digjla solyfiqn; de| l'étaps (@) gshpamPrigians
“une second®dFAP %N aqueuse el ectrol yti que ayant un pH d' au noins 12, 5 :
conpr enapt : 0X

215 o g éﬁfg ey Topiclon, R o h Sl RO RuR & PP shisnl el o
dans , grou uorureés, lluorosilicates et Ieur n6l ange et (iii)

di M gt l’?’(&é&y éeloq naHQveﬁbuééu&@% &nﬁﬁengﬂ# Lﬁ’ale o%' dt @ln{olgs gércﬁ)i'e & fﬁ.\glluier d' 3{uﬁ'\PSi on

renti el au nol ns ts entre une anode conprenant
article 50 procéds seldh fe@dn&h@aﬂ@ﬁ 1,UBRctéik BRE i) 18 5H Ao A Ritidne IBEHY (b8t compris
6l ectrol yt iggtie12,54ti18. de produire une densitd de courant conprise entre 2 et
90MAcr®; ledit procede 6tant caract6ris6 en co qu' un revetenment contenant
de |' oxyeée Rilaédd deloaildmavenditatibrot, teraciétsé bech duedihjdraxyde.de 1'@lapd. (bRsbidgdogabdn | a
revendi cat ingital dlcaliscar acteri se en ce que |le pH de |la solution de |'etape (a)
-est conpris entre 6,3 et 6,7. 3. ProcMl6 selon |a revendication 1,
.car act 6r¥- sé’f@ﬁd%eequ% f¢Van0¥°e\'ﬂDe1r aeregtésis¢l en ey apr lBraowpesitign de i'étene (@s@on@tmp fi se '
_entreds5 etfluggeest chejsigdanpjegrouge desdiugrire|dg sedivi fiepresifls ratpssiure saide Bydeofivorigype re
0,3 et 2 nﬁ'!"éfgfeﬁal“‘h‘f’i“tff"@’”t?é’ef"l’t{ﬂﬂ“hf'@"d" Qﬁﬁ?ﬁ'ﬁi"tﬁh‘e ’Bé'a“P? fRescise| on Ia '

r evendi c |on ar act &rl se en ¢ so i on de I (b)-
e Saagerion o o fimnfes gé}@ﬁg cle o
caract EP i s@m ne %. dgn o, JHPHRHE. e Mo RIAR. 0% e P, %cl'fgwae* Hca

35
al cali'n se1on | a revendi cation 1 caract6rise en ce quo |la

conposi tbo' @dé se%nqg%vgm tﬁ:ﬂrﬁt %lséjgn .S que le shl:éi@ﬁé”i&ap%éifé) ﬁjha&jf qps | e

~groups des HQ&éérs cHEdS swn\ altlé)epsroﬁ%u Pst éaélﬁﬁ.&Watd%% uori que,
quorure de lithium fluorure de rubi di um uorure de 065|um et le

ANgE M PRI Sdion 18 revBiARRRMEI, %ﬂ’a&éhsé @n rce\qemii ©ibértite be 16 36cBAdeCloluich &N Ce
que\'i’e f | uabmprisk emtaimetde-d.' 6t ape (b) est choisi dans | e groupe du
fluorosilicate de potassium du fluorosilicate de sodium du fluorosilicate
de |it hi @inRedcédiisddm la revendidationgb cmctédsé encie. qu. la Fynsior différemtieliendd Eétape (c) est
revendi cat icompris enten2Q9cot 400ivoks. en ce quo le silicate de |'etape (b) est
choi s dans | e grou pe des silicate de potassium silicate de sodium

si | i cat e1¥Precktdd, Felen lgtremduqaﬁgqaraﬁ,g@arqgﬁnqgom(cq; jaue la densité de courant de I'étape (c) est
comptise entre 5 et 70 mA/cm2.

18. Procédé selon la revendication 1 comprenant de plus I'étape consistant & connecter I'anode et la
50 cathode 3 une source d'énergie.

14. Procédé selon la revendicalion 13, caractérisé en ce que la source d'énergie est une source d'énergie
a courant alternatif redressé.

s6 15. Procédé selon la revendicalion 14, caractérisé en ce que la source d'énergie & courant alternatif
redressé est une source d'énergie 3 redressement double alternance par impulsions.
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40 10. Procede selon la revend| cation 1, caracterise en ce “
...terrperature de |l a second. solution est conprise entrel\a\ \\agm ‘\‘“
Procede selon la revendication 1, RRAO &R EEBE en ce ¢ on
differentielle de |'tape (c) est conpris entre 200 et 400 volts 45 12.
 Proced6 selon | a revendication 1, caracterise en c u ite d :
courant dd&8-|Pregé H?) "gg?{;;? f"“‘ﬁ'B'?TbF?"épée"Bﬂl"?B'U%U@téta?ﬁd?ri@% .° i?" ?’Pﬂ@&?ﬂ‘%"%"él on
Ia revendi ca“["|°6 ‘enant de plus |'6tape consistent a connecter
nOde et|7 ! I%ov%g'é selon %arte ?lg‘gatéh qg' a?a(a@ﬁs%eendceGB@br gvééeqﬂ%ht gnBRa@lg ge $8)1y95] dL a

revendl ati'g C { e est une’source
d’ energﬁce Aé(}'ouran C%r"ﬁﬁsrnatl? rg‘gresgbgm&'%G 15. Procede sel on la

‘revendi calp Oflockds GG ACTefUnliSRio 6, Clratldfss! éh SPHIELR vernRRhiTbdteRant Q6! IBte do

alternatif rggﬁ,,e,ggpcomgédqgha,,ﬁmfeﬁ,entgrdgm@jegl e a redr osserrent doubl e
al temance par inpul sions. 12 EP 0 573 585 Bi M

~ $-16. RpoagdmocEesd edlorl R reveNdcHtsNC B idaattériss & IGerdae agtit pekesds mmaﬁmxemerapsambe de
- col mat age duchromedViement cont enant un oxyde de silicium 17. Proc6de sel on
| a revendi cation 16, caracterise en ce que |le rev8tenent contenant de
- 1" oxyde d@0.5Substrat capiehant dumpgnésiunt tbavmertseley dacpreshdd deia-rexendiqetion hor gani que. 18.
Procede selon | a revendication 16, caract6rise en ce gue |e revetenent
cont enaht 2#ePrpeégs 9@1 dorgatiog jdfup d?\@m@ta"@bﬂr?mﬁsetaat\ﬁee ‘19ﬁ°sf°é\FEi %ﬁrm"* 59"&&%* Gte.
" t0O 19. Proce8@n "bl'?d!" amFeé’@é‘P{ER“?,“é'Etl' ﬁtai.’es 995"?‘

nanien

Iuo

é et 8 ¢
proced4 est pr‘%lt"ia ﬁ'f'c'%i"é’l <}5
magn6si um rec lu fu acn?rf:gr mea?5 eetﬁ) eformer un% cgg‘ "{’506 dé
- de for rrat i on . l::ga?c ma i tEhir o ral rrosi on sur
articl € cont ef@"ﬁacﬁr teéérg%é anéll 9 EY 6?\9 ti? %@@s@%ﬁ&r&lﬁ&ue@y?ﬂ%ﬁ pH d'au
. na1

00}1'54 st ant article avec une prembre 'sol uti on aqueuse,

--presentant un p“m;ggﬁlcgmthg,@(o,@dﬁo.&,e%nsa-ebme tenperature conprise entre
40 et 1001C, | agj bie2 88b bl ir@mueRERaB I8 MstaPiMdalie; 0, 2 et 5 noles par litre de
fluorurg d' amgrsdsin @b ithsde dfieemele demaRLIm0eorRineb luhdjarede eonipesnann ledd wrticle
fluorure d' ampestraiOet une cathbdelpiacde ldansSkrsbiaind dlidtioljtiqas, tafirc He ppduire wibtdomsité dan
article pretr abirbrt céiyyrispbrae @ret Yordvdm?articl e prdtrait6 dans une seconde
“'sol uti on aqueusdit eloedt rétsny/ ¢aragddsé o aa tu’ unrepétbrubna@nwmnhge HoRyds decipivre estriermé (i )
de 2 a 12 g/ $ur gdiyartidie/dr oxyde sol ubI e dans |"eau; (ii) de 2 a 30 g/l d urn.
. fluoroswlicate de netal alcalin; réfﬁ%@ et abl | r une tension

di f f er ent i2& Aricley cwnmqqg“am@'%wsgnfém% E9aFien ?‘e%ll at"“‘*’*m
~article pr6tipd ggcletcoppEnan, U oY r&gh&?,"é%‘a'ﬂa% mpgResivy. uP’?° R Poughey lﬁ?éd
~afin de prodBAmPEne dnfluprie; darpmoniug), Feialiaue et e S8oaafly Farcte: ey 1%8di t

proced6 et ant®¥R%8SAMs4 en ce qu' un revetenent contenant de I’ oxyde de ;

ot B e B B 5B
u

orure a
article conprenan un s contenant du magn6si um une prenibre couche,

: de base, CQIRLEOINbn W reldntiOdibll 82, baRBERE! dANEy &lst 18 lchicHd! Be DhselsthpfR& @B s un

: che, gext eg,ggﬁ,onpé)mmmggmhe oxyde de silicium 35 23. Article selon la
di cation 22, caract6ris6 en ce que le fluorure d ammonium netallique

: COI’lt i ent e, AkitlosdidnGa Ebvenaimioh B4 calectérag abed quel'oxofluorure d'ammonium métallique comprend

de l'oxofluorure d'ammonium de magnésium.

‘45 26. Article selon: la revendication 22 caractérisé en ce qu'il comprend de plus une troisidme couche, de
colmatage, posée sur la seconde couche, externe.

27. Article selon la revendication 22, caractérisé en ce qu'il comprend de plus une quatrigme couche
d'apprét posée sur la seconde couche, externe.
50 '
28. Article selon la revendication 27, caractérisé en ce qu'il comprend de plus une quatriéme couche
d'apprét posée sur la troisitme couche, de colmatage.

29, Article selon la revendication 22, caractérisé en ce qu'il est pratiquement exempt de chrome (Vi).
85
30. Article contenant du magnésium comprenant un substrat contenant du magnésium, une premigre
couche, de base, comprenant du fluorure d'ammonium métallique et une seconde couche, externe,
comprenant de I'oxyde de silicium, caractérisé en ce que ledit article a une épaisseur de revétement
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‘24, Article selon la revendication 22, caracteris6 e I a coucheé de
" base. conprend ‘de plus un 40 oxof [ uorure d' ammnl IH‘,HI
Article selon la revendi cati on 2BP0BIB&65Bdi s en ce q lm
- d“amoni um netal | i qgue conprend de |' oxofl uorure d ammnl um de rra ne’sl um 45
- 26. Article selon |la revendication 22 caract 6r| s6 en d
pl us une t A®i137 s GHo¥hEsisted 38 FP&'E‘%% '%E &L@;Yaa‘ q’*g'ﬂ%i‘e &8 5 .
3 externe 2 yilisant pne-¢hargs Pdr? o 'f URPSTRLR & 2bPSSh 337, 2P I8 en ce qutlstl
cogprend d&PUY 1M AP UR" couche d' apprst posee sur Ia seconde couche,
-externe. 50 2& Article sel on | a revendi cation 27, caracterise en ce qu'il
conpr &nd de plus une quatribme couche d' appret posoe sur |la troisiene
couche, de colmatage. 29. Article selon |a revendication 22, caract6rise en
ce qu' il est pratiquenent exenpt de chrome (VI). 66 30. Arti cl e contenant =~
du-rnagn6si um conprenant un substrat contenant du nagnesium une premerée
. couchg, de base, conprenant du fluorure d' amonium netal lique et une
. seconde couche, externe, conprenant de |'oxyde de silicium caracteris6 en
ce que ledit article a une epai sseur de revAtenent 13 EP 0 573 585 BI
*~ 111 11151111 de 12,7 Jim (0,5 m) r6sistant a au noins 1000 cycl es
. d"usure avanrt apparition du substratg en utilisant une charge de 1,0 kg
sur ume roue a abraser CS-17, selon |le standard de methode de test fddéral
- No 141 C, methode 6192.1. 10 20 25 30 35 <40. 45 50 55 14
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