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WO 2004/ 108407 PCT/ US2004/ 017786 1 5 Conpositions and
Met hods for Darkening and Inparting

w@r06840N- Resi stant Properties to Zinc or O PEF/US2004/017786
Active Metals Field of the knvention 10 The present
invention relates to bifunctional coatings for zinc
and other active netals. The coatings serve to darken
the surface of the zinc and inpart anti-corrosion
properties to the coated product. Background of the
I nvention 15 Conpositions for coating industri al
conponents and assenblies are becom ng increasingly
i nportant. For exanple, many nechani cal parts and

i rk@nii rove the
|

fast eners eb%ﬁsgiﬁé?gér{a MEPIRES Ko Bt;h
t

fact Qﬁteir?‘?’ﬁgﬁﬁr’éoﬁﬁ BiGo 8?5:;%5@%&%'1 (RESHISS | 1t he
final assenble B OthegAct stal$echani cal

fasteners such as bolts or screws 20 may be colored to
simplify assenbly org;:gi f a manufactured

product. These co F'gi i IV nfion ntain pignents or

ot her cTherpregeaigtvientios reeses €d, bifunctioiRtbatinge fd@kzimc and

col gr or earance to the coated part. Man ]
othefaclitei TBEEI% o o SRPUNGS 6N (o deskebithe stitasecahivizine and
i : i ] | i gp&é lon to inpart a
mp%‘} %@%oarggy?h%gPB%g% t?lttl}\]?gzﬂﬁt% [ ncgur;rtgny 25 nmechani cal
conmponents mnmust, as a result of strength requirenents,

be netal; w thoutgsuch co tifn s, the netallic

conponents are si@é&gfgf{—"g&gm&? in

appear agegposhiopisdBF dodtihghaddstBalbtamkoREndaakd assemblies are
appearance to such conponents, it s necessary to

becegpingy increasinglyl énpodantng. Femrixampleomay theekanieal parts and

e BRI BEV RISt o o €8 4up Rt ana overa

appearanes of ahé pasverd faskdreor, pamieukily whed th@mrt is visible in the final
lications, in order to effectively cover the silver

asseibledpRyURet Addiionally, frchanical Hasighets SHe @spbelts or screws
the -cokar CLng: i .

a5 30 EYERAT, SO P9 P BaLeing 978 hfyplilsa' foducr

Theseebampesitipne gflenscordainAvigmentaibt bties cod@mirignggents as desired, to

.___operations are |abor intensgive. Accordingly, there is
lmpac[Pﬂ ggatgfrbgolgr %%?P%%é{ﬁﬂ_ﬁ%go fr@ ‘F%ﬁé ®3the expense

ot her wi gRNISREEHAIES dMtbridHes Ug8d ¥ aLHAGHINR are coated with a
2004/ 108407 PCT/ US2004/ 017786 2 coloring coatings. In

darkgdimigt pajnt evcampogiting ta inpaptos bidakn gray, asldark dinisit, aBirice many
mecfifhipal §bMHpneROTEY a8y 8: Bsfitcob SheRif cfqlutsnénts, be metal

without such coatings, the metallic components are silver or at least shiny in

appearance. In order to impart a black or dark appearance to such components, it
is necessary fo apply a suitable coating.

Various compositions are known for imparting a black or dark color to
a metallic part. Many of these compositions are commercially available. However,
for many applications, in order to effectively cover the silver and shiny metallic
surface of the part, multiple coats of the coloring coating must be applied. This is
undesirable because such compositions are often relatively expensive. And,
multiple coating operations are labor intensive. Accordingly, there is a need for a

technique to reduce the expense otherwise associated with the use of these
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Corrosion resistance is a desirable property for
netallic parts, and particularly for 5 such parts used
WO p00aosanpt i ve applications. The art is repl etBCTUS1904017786

wi de variety of conpositiohs for inparting

corrosion-resistant properties to a netal surface.

Coati ng conpositions have evol ved along with the

changi ng technol ogy of alloys and understandi ng of
coloririecaatingsce of corrosion. A factor affecting the

the rel'Scadhitgioy e " oimegioR B Boioh 8 Biegpfp it other
comﬁéﬁﬂi&% hieOBftON apbfied WRREYrSto infiskirt EHer BiRAsea characteristics.

ybdat e has been investigated as a suitable
Corrgﬁﬂﬁn resistasseos a dgeliableaprePpry tipe mealalig Rastsa and parhcularly for

ot EGETER U EH R AT I8 g PR MEGEi vt of
compesitiorie cfog nmwtnag cdfﬁoslon-rressmmtl pioiperties o0 Bormetal surface
Coafing Spawosiions dimienBwolied EIG Rt iient 120 R Ioe Y alloys
and EH@%:}%‘%&WC{@ QL{F]%l éﬁ@%eeoﬁt&#osmﬂ n the background

sec at pat ent e ' 121 patent notes other
pat ent sA fdcmeeﬁedtlmg)tlm@ evolsition of irieisianig hidting spmipeaiions is

v ST BB RSBl Bl BRRGMRh) s BBfponens.

For lﬂYs 2sbRf %@9§@ate3h§$ | Bedry inésBgafdat est adsditbld 2nti-corrosion
herein |ncorporated by reference, . describes

agejo@pdspartionierty ois iEnfamesmeniniandpyic elygmiuangr chromium-based

com § @SI on in the presence of aqueous |iquids. The
B H‘é %itions of the '721 pat ent include one or nore

vat er - §elyiaeaun by dainpagmisothedsof iEelongabeer secognized as
o b R SRR 308 A B s by
referenta! 4493, bega%ﬁ' c?ﬁél?nh’?l%ng %'o'rn&fsﬂ\@?‘lscébrﬁéﬁlﬁbeéQﬁdlybdate salt.

incot ora rence. These conpositions are
In tﬂmvm!;rmgreheeaﬂlcbry adi that tpsdenty that |12ﬂrpa1za@t notes other patents

ositions. .Further inves atlonlntot
direGtaf & t9Tebh JBBPHTES B PoRBPYR STianRly mis pdste i U-s.
Patéhté”f@ﬂ?@bsgh%@' A JTCR1 §)0hate &f byhichl arenegtebyhidcoddrated by
patent describes a conposition that protects

refemeGnst cavi tati on-erosi on and corrosi on of al um num

0 BaueaiSbhi & pdlsk £omRash! hafih SpRefaAChy [BRrence,
des@Hsy éorﬂbcbﬁf‘oﬁﬁiﬁbrhmbmﬂg rainevaltseatessahd Bberosohyindas eresence of

conpound. WD 2004/ 108407 PCT/ US2004/ 017786 = 3
aquaens tigwdal TheneeaRoakioNFeidher 72 healand igglude one or more water-

solu%e?}%ol?r? ngg lnc%%)r('rt?@érden?sbas tﬂ&l ﬁg%%?é”a‘ir’e&e‘aofd QEUQGUS composmons

articular class
confaisgeanslybtentinScorfpbents 4n€ide 7l9.’£ Reiesits) 3,030, 308 2,147,4009;

andL,n::&?pgé{? L%ﬁjno H&ﬁfﬁﬁ{ gnmfehqrﬁgya{r@?)ééthgtqgj ggy re e(?’\elﬁgé These
compositions are however, generally directed to anti-freeze compositions.

Further investigation into the corrosion inhibiting properties of
molybdate led to U.S. Patent 4,548,787, herein incorporated by reference. The
'787 patent describes a composition that protects against cavitation-erosion and
corrosion of aluminum in aqueous liquids. That composition is based upon the
combination of a phosphate and certain water-soluble agents which may include a

water-soluble molybdate compound.
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5 Patent 4,798,683, herein incorporated by reference.

The '683 patent is directed to nethods of controlling
w@emnoeison by the use of nol ybdate conpositi onBCT/US2004/017786

Specifically, the '683 patedt describes nethods and

conpositions for inhibiting the corrosion of netallic

surfaces in contact with aqueous systens. The

conpositions of the '683 patent contain a nol ybdate

i on souditicnall roenticn wagareads of Ubeeus® of onplierseiuble salts of

The ' 683 patent di.scl ] ' :
molyBRETIE Hy CHEGIRLS B0y SHRIESS apaet (i bl RghRr class of
polyrhéfshir O ST tBARY 8405, Wereifmhadrpetated bzdemémi um

nol ybdat e. Another 1 nteresting, althou | ess

r el evarRerhpps dhe Wpest elRvany ipRgr waskyBdhe Patsrbliteratienés U-S.

! s ! Aadagerlt ! "
pach 2 P L RSy 4 RUBRIMBIA SRIERL, 8 98 pcton
methgldéi |gft aio'gtrlgl_lihbe coeresionf iclgwt then gj‘,el Vaf i owdyHelads Eso'mpositions.

um num Si |1 con- er stln s, " mes Et. . ..

Spedtisriir e S83 FRCTRGECTOSS MBods.-ans! YoimppREORS dpehiting the
com BRSSP bofegs i e tinar o amposion
of thense83igeaiento cenfaimasa zeolyhdate dbn i spurcgranch asoiginiavates-soluble
compple e Wi AR ISP AL sBlict mlucing
magbﬁghmthﬁﬂywa@@,eréﬂnﬁ%ni@m t hiyddaey,s Hhides mneotiletatsy sodium

e aqueous nol ybdate conposition. Although
molybdates famct patgssivmmaalybdatpect s, nuch of the prior art

is dirgeted t i cat i - i : _ _
cont r of ATpIRRE oftt ST S PHBBEGh TSS HAGYER | S0 ek involving
molyBRIBRS Adnsustidrer i< &y E3ilippec idriantl. aiitheClemoent Pacque entitled,

applications have 25 significantly different criteria...
"Analyris of iaMaghapisny %ﬁe!%’\’ﬁrégpra&h” Geeiebag tos fagntiication of
VeriGgRABELL H N SIRUTPOSB0 LARIn 3900 S ks o Fonderc
JuneAdalgr tH8R | 1y, 27861 elrr veti pepea, BeeaqienusacePPsitivni @n0.5 weight

perogBt AMARANTSAIAEED Higte G0 Wi Per et apmontur cAitifie was
used B ARIRIBIAL IR HidhIRme qﬂé’in%urﬂﬁfegsiﬁ VAR UBOAIRBAtBat were the

over inproving the aesthetics 30 of netallic parts and
subjéeistfeheir syorkind hpee wasuicaatigmphisaimparhcarresiag knhipiting properties

col.or to , the.coat part. T ' Aot ed wor k
to thﬁf'%yéﬁ‘é‘fjﬁr 5‘?1\’66\’!‘-"%&(388 e\%&%%?&l%c?%%% ég‘l'qooslﬁg)ﬁnévi ding a
dark SUNtﬂ@@%H ARG irMmaoy aespédtenandcraraf ®Pec guier art is
~ never described any aspect concerning a corrosion
dire¢teditpiapipligaiinedoeeVingrcarsrsiem epptro\dn e trengigysystems and not
P S 6 ¢4 I d, Y nHS€ Yt h
o GRS of il BHEAS, 8y seisons v
signlfRandprdifierept aiterdd.unidditiosilly,c omanyophéhe ghriary arroanti-corrosion
visible, i.e. to increase the contrasft Be}]ween . "
compestligng qog@aﬁynaﬁrogs Ribel agents o ANy WHIG n?j'? exqtic, costly, or
[ b ' & Qe R §HRICRIMRPSHIbOSItiIBA%Nd method for
h'ghmﬁ%% SFG@H&@?’F{J‘%&arﬁenﬁ% a metallic 5bsurface. ) )
readilyriepegting corresiohdebistatesi toad Inectabspifass.ddlegeover, prior art anti-
corrggigplogolr%bc?srl]ﬁgnnsddct> %% re]lldgyeess the concerns over improving the aesthetics
of metallic parts and fasteners, and particularly imparting a black or dark color fo
the coated part. The previously noted work by Lienard and Pacque was not
directed to providing a dark surface to a metal. Moreover, Lienard and Pacque

never described any aspect concerning a corrosion inhibiting composition for their
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for reducing the contrast between a shiny or silvery
nmetal surface and a dark pignmented or colored top
weomt/1080T t hernore, it would be particularly desi/Dsts€017786

to provide a conposition ahd nethod for

si mul taneously inparting anti-corrosion, or at |[east

corrosion-resi stant properties and darkening the outer

surface of a nmetal part. 10 Summary of the Invention )
alloy.l n lasteadsttheg pesed théengieds amlybdatencompopitioni tregegder grain

o3RRS 4 B SPRE G RAP LA ARGl BB, porease e

contrBET Befled? 2P r&yiBAs Gfnd MmBT iAo Wbetrdinglgndt would be
from about 90 15 percent to about 99.8 percent water

: ter. )
desirable tompodie i soaInasition pnd svefmd farureadily farkgningsa metallic
a i lQr i ' | ;
coraf oL S5 8 GBI PSR EorPRSREA g oicus
for r@ddcing e¢hpecdrtst yoetoearotdnary aspsivery thetapseseoe and a dark

_invention provides an_agueous conposition conprisin
pigmentad apbsalored fop &PaknFUHeHBBIR: @W‘ibﬁt p%{ﬁﬁtrsr'ﬁr 'mesg’éb'e to
proviagléjﬁérqgoﬁi'ﬂgnfarna%%%%ltfopsﬂa'uﬂf%fn%%ﬂglytiﬁ]pﬁ?ﬁh{j aftieefresioh, or at
amroni u ept anol ybdate. The rati o of anmoni um

leastcdurarsiaterdsistanhpropertidsepdadalkebitgt hei apter swiaagueia meta part.
to about 3:1. In another aspect, the present invention
provi des a coated netallic substrate conprising a

nmetal substrate ha(imfarp oTtheInvsnfieae wherein the
metal 25 is selected fromthe group consistin

: of s
zi nc, nagredirsimasabetni W@mpr@ﬁﬁfﬁaﬁé/%?ioanar%'¢Q§8§ composition
t hereqf . The e [ S , i
comiyiGhg fm TS0 350 A PR, Bt 4856, APoEA b, fom
about. & pdreent etabbat Bspéreenteanimoniuem neaajyiedate, and from about 90

conposition conprising (i) fromabout 0 1 rcent to .
percapb a@)Lﬂé}%%rﬂer%ﬁﬁhWﬁ%an %’Bmcgmwﬁnqj{hafs?iﬁﬁzgﬁz pafticular ratios

; e t ' i th
of affifigth SnREISTRS dfirBRRky MORBHERE @BRBRIY TS ratio of these
componats isrfrond sbolat €3 its aboun3:dboaspettigelyo about 3:1. In
anot her aspect, the esent invent.ion provid
met hod Foranaiadn HRREL t e sRIFPSHG IBYSTIGRE RIBYRP S PRy aquecus
Nal i§ t Vg pafceit @ a¥EURB0AEARBH Gimmonium
Comgél%)lit@f&%ﬂﬁlaﬁg g%élﬂSggﬁ?f gce pgf zi nc gnd roei ding a .
chlordepasid i ém nebadi ng. ¥ r pereevbutio 0. abqyér cenPeifeent asBRMoONium

5 r.cent ni.um.chl or | hi : ;
ner SRS A hAh A B L PR, bElobacte e
fromPAISSULCIOB TG bbest &1step of applying the conposition to

the outer surface of the zinc to forma darkenin .

coat i ngln leptheT. aech ther pieskBt 'ra@ﬁ@eﬂ,PrPM@eﬁr%ngﬁfed metallic

i.nvention. [ d ' [ I i
o BT AR 6 24P ATREK) S BnogtAN e motl
is sétet®@ld. frdtmethe group consisting of zinc, magnesium, aluminum, manganese,

and alloys thereof. The coated metallic substrate also comprises a darkening
coating disposed on the substrate in which the coating is formed from an aqueous
composition comprising (i) from about 0.1 percent to about 5 percent ammonium
chloride, and (ii) from about 0.1 percent to about 5 percent ammonium molybdate.
The ratio of ammonium chioride to ammonium molybdate is from about 1:3 to about
3:1.

In another aspect, the present invention provides a method for

darkening the surface of zinc comprising providing a substrate having an outer
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nmet hod conprises providing a substrate of an active
metal. The nmethod al so conprises a step of providing
w@2@etmsasi ti on i ncl uding from about 0.1 per cenPCT/US2004/017786
about 5 percent amoni um chforide and from about 0.1
percent to about 5 percent 1o anmoni um nol ybdate. The
rati o of ammoni um chl oride to anmoni um nol ybdate is
fromabout 1:3 to about 3:1. The nethod al so conprises
surfaae sifezinofarap propidigg aa oomnm@'ﬁim theluding Hepra (Aot gf ¢.pereent to

t _anot her aspe th
avol Eine AR e SRS EB b QUL RaBAC AR percont
ammbRiudn Zindfybiakd. ac Thel heetABd haildoC eomiprises alstepr ofiabpigng the
a conmponeént having an outer surface of zinc.

compnﬂlﬁmdtoaih%buf@m fghgtzglp terfopn A fankeging coat’glng thereon.

conposi | u
5 per céhtg Mﬁ@%r or| dg?g&g’hf &g%ﬂﬁ oj?‘egld(fgpee‘?@%m()d for
lmpat‘tﬂwg-?lb@ﬂbsﬁnpﬁfﬂmfﬁg mﬂmﬂegrtona)lwmmae oThm aetiveoanetal. The

al so f
methoRe COTPERCS ATPGINth B BHESIEIRC! 38 d5iver TRy I15E: Bitd also
com;snlbees%ance ofp!):r’ogrdu?"g 'asccﬂpﬂéﬁf?éih 'ulxéluélhbaﬁ’bmgaﬁ&ﬂr@ﬁl SéYcent to

Fesi sanpl es  soaked and coated for
about & pereent amengréuinoctiorde aod fione mpeutf Jr pergatt i about 5 percent

NG PN ER M PTG e v
from"é‘lS(Bl?(W{3 3t td"ﬁb@ﬁf Bods e AREh6I 20 cantbrivies drdtesl.of FAplying a

Is a graph illustrating corrosion resistance of
compmlmn taihs %@Sf@é@ked and coat ed for various tine

B g rzved SGBEETRBER} 106 ABYREK §nfibn 678k 3 Hfnod for

|mpa‘?{" n@@bﬁbsi@ﬁ%b%ﬁand@@’b@ddmdoch ried san'fabéYG' HeSB&od comprises
5 is a conparison of netal sa coate

PFOV&blw)r%Ian@P%’l@mi heMi@gpe8s eHieri RYERE o‘?ﬁ N ﬁé%aﬂe&hc’d also
comﬁ@?élﬁegté rrgl esfﬁ@%@ e% a Ebﬁ\gogltl A |ﬁ8l%|’fﬁf2frﬁﬁﬂ'ﬁ%ht39ﬁ BErcent to

I n accordance WD2004/ 108407
abo G HEk200 4Niradmiam clﬁlomde mntHeompraboen 0.1 pement tmabout 5 percent

illustrating varypn rees . of corrosion resis
ARG FRAYAIRP { | BEHIO @ R 5T SRS TSt of%ﬁ‘ﬁwg the
comBBgl'ﬁBﬁ't@ﬂwé’ﬁ@fér%ﬁ?faﬁ@bhﬂ%saﬁ&d conposi tions for

arkening the surface of a netal, and particul arIy

zinc or other active netals. The invention also

provi des net hods and conpositions for inparting

corrosi on-r esi sBeBf Deptfiptivhi gisthedD reetvimlgs such as zi nc

or other active netals, | n_.a nost g}ngerred a

the preEignht il 8farkh iipstrating Sorrasip sesisiabhe p'inegél samples
soal@éﬁ‘a %8afé‘31t1%r QbribeESe periods at room temperature and air dried.

Fig. 2 is a graph illustrating corrosion resistance of metal samples

soaked and coated for various time periods at 65°C (150°F) and air dried.

Fig. 3 is a graph illustrating corrosion resistance of metal samples
soaked and coated for various time periods at room temperature and dried at
177°C (350°F).

Fig. 4 is a graph illustrating corrosion resistance of metal samples
coated and dried at 177°C (350°F).

Fig. 5 is a comparison of metal samples coated in accordance with
the present invention with uncoated, conventional samples.

Fig. 6 is another comparison of metal samples coated in accordance
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obj ectives. The invention also includes the resulting
coated articles or products. 10 In a preferred
wepiwedisyent , the present invention provi des anPCHUN®OUE7786
solution conprising fromabéut 0.1 percent to about
5.0 percent ammonium chloride and from about 0.1
percent to about 5.0 percent ammoni um nol ybdate AII
percent ages noted herein are percentages by weig
with thelpresentanventisins dlustratioavaging/beer Q@ﬁé% Sosiesipn qeﬁ,gstance
aqueous sol ution conprises fromabout 15 0.5 percent
to about 3.0 percent ammoni um chl oride and from about
0.5 per centpdgripthon bf $hé Prefetrsd Emmﬁmmﬂsol ybdat e.
Most preferably, the aqueous sol ution r| ses abq
2.5 perldentprag@miiinveianorrragidgsd %?189?826‘ p&PRwpsitions  for
dark%rapr%gfgghrfggé ppaat, talI 5?% %Fﬁt%ﬁﬁrgghﬁﬁ%ﬁ dihet a8fHERIEsals. The

rons- accor ent ~invention may
inverition! alge psd\ddes m?ahdbdisy ahd gbmpaslimrfbr inpariimgaforrosion-resistant

anmoni um rml ybdate 20 since that conmponent is
properélpgt’qo\,g]e\/ta §0$Lgﬁ5| &S Hnﬁ,aqrepthelrnacgwﬁ?‘ﬁgé@el amlmlﬂﬁt preferred
aspe&f‘ltﬂé d;ﬁ@seﬁlslp%ﬁﬂbrg cANSY ol EssipssitiR!tRal BcMBYE$ both of these

ess O rticul ar concentratlon of
obje(ammeanlhm mhdamnordalsanmlammmmsnﬁungm@d attidles @gprodycts.

t f hat, th
'tﬁ,oméf,,;ﬁg%g,;f é (# réng%wﬁ'leéﬁor{[jg %ag%elngln %tll)ngaf?qvndes an
aquéb%%efsbmlohn cOMpMSIn Po @BbuDSD.aN pepcdrit &mcabmlﬁstﬂ ® percent

concentrations of 25 these conponents ar
amrrm;mmmhimca gandrféo@aw@out@ﬁd?qpept tq abpgt groep@ ammonium

ol B SRS 00 SRR, OB OBDS bt s

otheBtigé QtﬁcﬁEJﬁﬁédf Lm@lfwﬁere_lrl%l? the ahlmﬂuﬁsd]utmm«tomtses from about
preferably about . These are, wei g
0.5 feraeririe aover HPEFHaTEGEEOTH™ BUORAP B5CKf SHTARAH: i Borcent to

at hso luti
a0 s BRI 02 0 BB ot oGt st
comprisseaboutri, 8 mercentammposium chlotiay ar‘rcbam!d %ﬁri@frcent ammonium

addi ti es an ents as descri b he
molybigis-o lidh ponragoa et g Bane atireRltny deslyipbdo the present
mvehﬁ&?‘fn F‘ié‘ si‘g?hﬁlfantl‘yohlyjﬁé# ebfcémtatlonsosPaneidsium molybdate
partic RHose uséd in the autonotive industry.

smcé@l@ewmmwrrpmrMmﬁommm waterx dfgoalagt, agupanium Y Shioride

is sggnﬁ?arﬁl&n Séﬁ'esg) ﬁdh vg%%{ %?eg%i&l%% 'S‘fttﬁéj R'ﬁ?thlé\S&(?ﬁE,%rn?ratlon of

amnRSMoeHibNdE ¥R &rm®dnidrh nhcﬂyladi@te uimseai 6itlisomoshprfesed yhat the
to coat such netal conponents wt

congntrBons ot BeRe et CoMPODRRSSPBIhG SRS shpstafialiygso. Dual

0] f | b . f

vencfitf, foERBEh0 A Sorisford raSahes ST oA e oncenirations o

theseOEdrapb Nt efe Hpproxipaipgriheeane Servaaly ipier prefersed that the
in conjunctjon wth_ one gr nor e oth r col

resRaGHYe MGBORIrER ol SHese: Sra (RHIPGINTE G LTy fbout 1:3 to about
3:1 on{}gfe?éﬁl R QP92 188U baBIMbS: Sr@RrdBRL AlSutW:1 h These

er cC atlngs he present lnventlon CO”pOSItlon may
ratidscave w«algbbmttlosaandwge givao evﬂhe@gaod tq the @iieerf aremeniung Ehloride

to ag‘g%qnaﬁp{)rﬁ\ e g, d_%ggega \)él 'Fhe %ra%\ﬁ'cgeof th& rp?@@ﬁ%d composition is

water. The present invention composition may include other additives and

components as described herein.
As previously noted, it is often desired to impart a black or dark color

to various metal components, particularly those used in the automotive industry.
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1o corrosion inhibiting characteristics. These

advant ages are described in greater detail herein.
wab@sasmidygnee of the present invention offers BEwESHD4/017786

commercially avail able corfosion-resistant coatings

under the trademarks Dacronet(r) and Geomet(r).

Dacromet(r) is an inorganic coating based upon zinc

and al um num 15 fl akes in an inorgani c bi nder.

Exangpes i dfi such a:oermomfentmm@n@@( byt iane | nrtelimijed oivetfagteners, door

strlkeéa@pgrrgﬁa '@Q%%PBE%VO' RES Sp%g@%@c%&m%@dﬁ id ¥d5Sdesired or

nece§§ér?1tb3édé% rsuchaiegdledo rﬁ;@&(ér)ts Wittrch darrdeoredesigtant bheorrosion

use pol ytetrafl uorethyl ene to provi de consj st
mhlbrnogcgsp@imgn hﬁncwﬂ@pﬁépércpfy mpd@%%wgmvwmmy %ﬁ%ed either

a|one:ﬁ dwﬂj égi@frl?rc raa%%%bnrgcgs?é!ﬁ AsidtahepRigeriy id Hic®kted part,

I ng I'S an aqueous coatin
orin @oﬁpﬁfcﬁbﬁ withhoh@ionimorezother aobbriagustatiogs dfl (mrwlomm%tant or

corroggar{ayr%\%;pg’q?rg Eg&ll%er S b ﬁ}ﬁ@ﬁe lpaqqrﬁ qtﬁlc\)%ﬁ\e({tﬁro er éoaqlngs the

s T [
rosBREL N SO5 1 St e o ol

coatlrrgtmlagz henu—:lq.uxdedg aoHrroay Lahao pravids increaspd GR{TOBIRN; ggistance or

CO”%‘)‘HP |‘§H€®f‘9r (%ggttebﬁg'%ﬁ &%‘?ﬁengg%')‘t?gr ng#rl gﬁ%@'ﬁed in greater
detaﬁ:ﬁgféil,qn Ohi o, and al so through nunerous |icensees

ereof. Further descriptions of corrosjon-inhibhitin .
coat i ngEhewrassionescef Bagl prasentsinvegiiemafess weé%gcomﬂwemally

55 ,445. 4. 6 7 ®
IE R e e N
GeoMi®h @=grdiaefbys dmawrpaniat eshting beéed epoe. ziB6 afd teﬂwmnum

present inventjon conposjtio

flakda InteroneraRnc hiderc omesgieiones pt Bzeromasy %ée Tggdgmet 320°
whlcﬂscoq{tgﬂs%\ﬁll Val2k ﬂggﬁlc"\ﬁ(}rhp%so(\lﬂmé? D&&QbATEL B2 C® which

contal nin ositlons is preferred to
is aa@\plthbnwmrfesautatlonnﬂmmmat 568Pi mipicho is heseddmnetine use of

poly%%%jlfjé Eﬁgn@ @;glrgfg?%%ﬁg{gn?stotrg‘%g pid &r?téh%a&ferlg\%s and

Dac&ﬁﬁé@ﬁ?@m H@S\Nﬁlbﬁni% ﬁ)‘?@fuleﬁ@d apdpeiidda ehteinghick and heavy
coafing. Application of the present invention coati

coatprgpvGeemead” mse dogpers soating ¢t pgagqsl@ﬁ _Gomtaigingginc and eﬂgmlnum

L,
ok SRR RS HSalR, GBS B pases g sremasve

envikdmamaY |f|+|é‘ncﬂy1@:o%%m ®Iisistaritycatinghi @yeoamm%aﬂ waxber—bﬂsed low
t he underlying . 5 Thus, upon s

in VEgSgn. | and froh el nigh B Rkior G BiRIZIE JaAGY Suemig. nickel
cadr%%ﬁegg(@% ezrhoc%%td' ng Fd??{@t'@aélﬁj oWeFt® gfi‘&adcé \Wrk RRAilable from

m ni rm or no at| 0
Meta® Glatihgs ﬂntéraaﬁonmﬁemmea(mardm; 101'90 mend, alset Hirbugh numerous

conponent S t are first coated with.the sen
licens@gsntt h%ﬁ@o(f:on'p rttﬂﬁ’rorf;‘?ﬁqr'apo'ﬁ% Pl caAsiy™ 5‘”%'@ hgatbr];gs are
des&nt?éH [06! SNpARH déé%? 668, ¢4, 555 448€ R4 790; 4,89 @6834 799,959;
durabl e an D 1dnger Tasting bl ack or 'dark col or

5 OGGJEWl 5,868,810pa6, éaOvﬂ&4h ahd Eo36H872n- a'bsQfstVélﬁﬁh are hereby
incorporated by reference.

If the present invention composition is used in conjunction with one or
more corrosion-resistant coatings, such as previously noted or with one or more
coloring or pigment-containing compositions, it is preferred to apply the present

invention coating to the uncoated and exposed metal surface, prior to application of
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material. The reason for this is that parts not coated

W th the present invention conposition, and only
w@omiaB4ni t h a corrosion-resistant material, iPCT/US2004/017786

scraped, often display the8silvery or shiny netallic

surface directly under the corrosion-resistant

material. Instead, if such part is first coated with

the present invention conposition, 15 the coated part
the ¢ardsiarkesistadtuckating candier thedcaleringfaagtingur tArpication of the

pres%@ﬁ’a‘iﬁé %)ingéloaﬁi{r]\g?pngl r’rsoqsiagge [%%%%Eggéor %zéi-g%isggﬁpﬁgating. In

additid®S ItRE aBYercoPtHa Brésent anydibn tompesidonfprokiglesha ark coloring
metal lic surface being exposed, the black or d rg .

over dbe anetsilio; A (S RIVEIY G 2FRRBERIAE Bh the UBK0KEE, metal

ThusuTﬂ'bDZOIri %ub%&ﬂ&d&e Iﬁg{ibﬁe&bﬁe%c%?ﬁmé’éi%ﬁ %&éﬁﬁ%t such as a

yin | T7"C "surf ace. e present Invention
Georakth doatihydesverigeods typicstiy cfurthee inmwewmed veith minimal or no
_conpositions are applied onto the oyter |ayer aof a
indictan &1 e maEle. SUHFSEnd Rt o iarmece Bletdlic domponents

that %ﬁé Ui By Eﬂét%HSWMh GAat Sidsht s8R Erhpdsifieh BHA! ic0fsceiving a
at I's, the present invention conposition nay be
coatingedf ascarrosipn-cesistant ragtesial,ogenaraty £rpyvige avpage gurable and

th art escribed in the dis ' test] : .
onob L 3sRRG TelE e d0E e, FUP EPRLSPRRA Pl Bl iggrrosstant
mate?fall OTTHE rédidn fRtth@Nisothad iref A6t edatedniidithe iresent invention

according to the present invention. Significa

compesition,candonbnceadwitl ar exipsierRrresiFians iRHeHsk r']ft Séraped7 often
displémgfgﬂéc Ie{teﬁhgf s{?ﬁ&ﬂweﬁ&li@%r@?&tdi%ﬂtlgruﬁcfbfrolrh\é' corrodiSn-resistant

presence one r nore active _

matél?l.a|lrgsr’§éz§d,tih§ucm §aﬁ dfitsy coatzasivite thes peesient investios tcomposition,
the adherence of the coating qgf the esen L

the coatedtpayh.is ﬂ'\%-‘rkfspbrd@,”f f"&rchPfosgngpf)‘P’i gé?'? gﬂihqrnampgﬂon of a

corradodh W&i&{aﬂ?%ﬂéﬁl‘\ Riietels ?&agﬁ'[?)&s’ihta't PBrt ¥ RRRYibEGFIE @ofrosion-
prévi ousl'y coate ta ubstrate, it is preferred

residthatt cdidtiawfguisdeniqxﬂenlg instead o the shinynmetealis sedace deing exposed,
t i, tals. Ho o AR
the Black g Gk A DhES PrRSSHE dSdrion, O BRPF RNk pipped. | This is

| R&id Rpafd@ S tHECUREETRAS Frictdlfic BRgaca
muc@gg%éeﬁéﬁn%étégllé’%%bgo 41108407 PCT/ US2004/ 017786 9

subst r aTbeipresgitcinventon e nglurass medhodsoht whichiije inventive

active netals. Addit.i o] Nnt.j
compgrijgns @{%ﬂpglh%cﬁ gﬂfgo’fb.ga@é%'y I‘axé?ﬁfoéé éggﬁgosqr%\éguggm as the outer
surf&éd af aghesl bartgd"tbvibuély&:da’w@miﬂhva GapmeSiformolatisnu skt is, the
as an internediate coating or layer. That is, the :
presgené SaventipA\carepasition MRS P Usednas, pIePSCoRs AT @t 2P yer coating.
0O n n . r . .
ar§E3 il SHHE Rl A0 SRR oTsfna i e, were fr
coal®dbatih aeormel?, peof ito sippticaticrd ofvat preferrathtompositiosi agcording to

conposition such as_a omet(r) foryul ation. . Then,,.th
the pressmitinyalion | G EGHIATEPORONRY TS rPadiht Ao not
wisﬂig%?é p8'p %@%térw parbithi@lh thédy, it Belfvedihat the presence of one
addi |ona(1 coatings or layers”of other formul ations
or mrg dudivappéiatdindhetpreviouslyi depsisjied ®oappyi @@slqstgy@,th@ﬁdherence
t he prese invention c osi-fion. I (IR : .
of t%gpg{uag]gf E‘%Qf?ﬁ?é% ln\fq{gﬁp\m%%r%?ogsgﬁgg;ogé ag)pllca’uons in which
the PhR¥ERUIVErRBR! E8fhpbalieh @& dppfiedr stenta iphswiousigncoated metal
substrate, it is preferred that the underlying coating contain an effective amount of
one or more active metals. However, it will be appreciated that the present

invention includes application of the inventive compositions upon a coated metal
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conposition include, but are not limted to
Dacrokote(r) 50 C ear, Dacrokote(r) 105, Dacrokote(r)
wQa004/136T okot e(r) 127, Dacrokote(r) 135, GeokptE{(82004/017786

137, Geokote(r) 147, Ceoko?e(r) 200, and Plus(r) L,

all of which are commercially available fromMtal 15

Coatings International, Inc., and al so through

numerous |icensees thereof. Descriptions of form ng
subs’efatmlnmulhrchﬂhmyeatlr@doemgotmtemw@Ctmedvﬁtﬁé%l in the

di scuss of ,testing result. h :

pr esentA‘%ﬁmﬂ"Non{h ?R{ggialg dﬁv‘ﬁ[&fﬁb eC?@é%§§¢'§ 'anH eassomated
meth©eB] 86 in@idevstratefide in GBI H irvesitive c@ﬁmdsﬁt&)rbrst Used as an

dark col or and corrosion 20 protection to a

intermediede ecoafing wirllpyde dppt iscithe éHeSWe'nM%@TQmPﬁmHOéWOBf may be
apphé’a c}rﬂ %cé]é)[eU btsﬂﬁtem%ﬁ]emeﬂ BngHr' PBr& ERARNE 2Bafthd8pplied

] un

thereo®r. I BSit ipBtaree| atrastal solasn*aitgsnawﬂ)éo‘rrst:omated ngith an anti-corrosion
conposi tions depends u n t he plication, and desired

compien 5 99 Seomebd Toompisieht . TRepaf cpresgt fvention

t Pu I
comﬁ&gﬂ i%g ddérﬂg ﬁ%”ﬁgéﬁ%?cﬁégmc\% Smﬁgﬁtﬁg&bghédﬁ more

addifianai d:oatlngmpr layars otother fcnrlmda’gqna maydehappliagean ttm%prewously

april TS RS RSB g, ELBHB bPaudfipa coatings
that %Héi/aﬁé a;t);fl%da@ﬁo@a' lﬁf‘éw@béleéSh@i tlapdss of hiheziphesent invention
substrate and di ssolves an outernost, cex osed Iayer of o

composition Theudel fdareenotoimited ie tPrRorakeieni Ragrekote® 105,
Dacro%ggq ugﬁ‘é @@ﬁf’otkﬁo 2730D§Z§|%%Fé® 43@CG%§|'<{>1%®€1 é?o é@&l%te 147,

bdat e "or Zinc nol
Geom@SozmwSaWMuQ%. eaupofsamm @ce SJmlrrﬂmemlaIWhevaMahllda tfrmg Metal
- zinc nol ybdate or zinc at e oxi de corgounds th

Coatings f erpatianad, Herieped taés% { %‘é%h vBYREEOUSTHigensees “hereo.

Desér%tgws' Bf‘ofﬁfmfnae% i‘a;‘rﬁﬁg|tc\%g/§lbgdg§?cﬁ)g4gy‘;stéﬁﬁab?é robideekin the

disclréSTonER 34ing 1&5@B hareircol or is a result of the i xed

d f ' '
oAk cong ot dBpreReagde Sior GoPhEr gy Pg) ka bBfe orin

conjaHERGI YA ofRRLAdHISoMidHs e SrovidenBbi 80daRSESIBr and corrosion:
resi stant coatings such as omet (r). Although the

protgetifretor @ dnetehpofaas. oAs ol bzer@qre@@m the defgrmypatipneof whether

eous, the sent inv n d
to ufiAee PRsantin BrBE oo Slhrd oL B EaNERTRT Wb, g more
corroSEHEeYStan S costRthsheirti/or reiersy t compositions dapards upon the
based and includes, but is not limted to, tap water,

applmaérpmar@ddwa»te@rproaﬂale@@fcihe £eated @ArBPONSHe or gani c
conmponel | ngp LRGPk Qﬁtosbé]ﬁwBB?]lhéﬂprc%ﬁﬁﬁﬂé'sy Ammonium

| ow boi organi c |qu ere may be
chloptiesand mmnmnghnblgbdaieg Klthenigh ﬂ@t WIsjum@Isip be hdwnd to any

the ljquid, ne i,ncl ude m xtures
particojasgbing: 1S PEUBYED thas e AGTEORGL FRDEHS SEAVP SRS gnyehant to
the %&?PQ@%&@?& b%odgia%@ 'F‘%W&@dﬁblﬁg O 8FME sbiffeise, dthe ammonium
e retal ning desirable conposition characteristics,
chlosidehattecksoimpazing isoibstratebahd tdissolves an outermost, exposed layer of
zinc. The molybdate ion from the ammonium molybdate then reacts with the
exposed zinc surface to form insoluble zinc molybdate or zinc molybdate oxide
compounds upon the exposed zinc surface. The resulting zinc molybdate or zinc
molybdate oxide compounds that are formed are believed to be passivators. The

formation of these insoluble compounds creates a black or dark color. The dark
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The [ ow boiling organic |iquids have a boiling point
at at nospheric pressure bel ow about 100C (212F), and
w@e@4posaber abl y wat er - sol ubl e. Such | ow boi | i NBCDUS2N04/€17786

15 liquids nmay be representi®d by acetone, or |ow

nol ecul ar wei ght al cohols such as nethanol, ethanol,
n-propyl al cohol and i sopropyl al cohol, and further

include ketones that boil bel ow 100C (212F), such as

coloniateeressitt aftthe niveed nridatien giate o nhylybdatehyAs kesviously noted, the

dark g endess Be et BHAION S FUD RO aEt s (VS one or
mordPE&$E816n IrBsi3RnBBBAHg s d IR 2D Gebmiet® 0 about 30

percent, basis total conposition weight. Presence of
Such oryghaugh Tmumeferfg cospasitions; Af éhaum%eabdn\éentlon are

0] e r t
scudifeind hBSERC sofofnalled Sebb AR PRLIBELG TN g or more
orgaHRecathp@hi@t e THehizAmaiquboG§’ apesee hiereinmefees dosvater or water-
uneconomni cal Pr eferablt)éd for econony plus ease of

baseghapd dnaless, frut jamat iIBHiedatoe o avater, Fidi {561 yatareand Teionized
Watelrow'l'ng %ﬂggﬂlcoﬁgﬁgbﬁehﬂlgg'r‘%@e g%o diing! éomB@s@éﬁq@rﬁreferﬂa@l? a low-

ut~10 percent of
bonllmg)tcmgamcohmm;,l alrthlrugl'FﬂTetrbemagxlamﬁreser seet Iaughdoomng organic

nqu|c:*le?\$§l-ﬂb ltié{g% li %is i ds C?Lfggq r§ gggws% CSux‘[ablc—:
coat Zgﬁnﬁéétlomtcﬁn aﬂ’éﬁ.o W@' |§t’6d@&€d I‘Bl%ted:dhtélﬂcléwmlﬁﬁgf@r@/mc liquid,

ference. 30 Yet another advantage of the present
whne n@temlm@deemalpiesiqrmmﬁlﬁl@ eharacterisiics ngechons camposition stability.

oo SRS RaPiYle B bR SRR AP FHSRr oot

abo&toﬂbﬁf’@ @TTF) F@rﬁd @@@tpfﬁéfemlywétb&tsombb biSack Iow—bmiamg organic
in color, the appearance of white corrosion

liquigs,may: bpaepiesested By mcetangy W%@@)@f@l@m&elght alcohols such as
metfirdl U%tﬂ%ﬁélglﬁ?c?pey@%oﬁﬁt dHHEWE%MrBP?%IdMHOII I%‘I%Id further include

appreci a COfrosion ofr rust

ketopesehall boil belewot0RO@ 1@°F)) stichascwatarsiotuble kethness e.9., methyl
Red rust is generally associated with steel or iron

ethybketeh8i on products. The present invention composition

may CO”@én%?alﬁ/ higkr 8 Sérﬂgﬁs ﬁla@e&rﬂﬁﬁsé’rohé‘ &d¢hdreOdrganic

to ammoniumchlorid anmoni um nol y
comPbnehtsr, liye orgam@coe‘tmneetsmif begirgderit i arbﬁmwy\t fremiabgut 1 to
n.addition.to a

aboid I pResT sl fif eo Py EPBh BBtnelEs Rkl sypane fiauid

parti%'kﬂar@r B BRiountdNabede dsburetn@srcsntTely baats td I2|5hpement may
dat e, sodi um nol ybdate, potassium noly

enhanm éheJ ﬁDW@SISbidaﬁlétar@ﬁdOfc’@@l chRAtnG: Pubiaee. Ofm@ateérth@n about 30

porc b AR rahl | WA o BB S s o
compakitiofUbrapaciiohi @aéwm wmoqu:tmy #ud vi-bbiling arfahiediquid and will
be AHSENhdn A GUFGUTt BRIRE BEPLT di PidoRoqi: fPabgrer el the tota
con@%t@ﬂgg@?ﬁgﬁr '&5 e&g )?z%ecﬁt'afﬂé: ISR BORRE 8idat fhuikBeand high-
boiling organic liquids are prowded in U.S. Patents 5,868,819 and 6,270,884, both
of which are herein incorporated by reference.

Yet another advantage of the present invention composition is that
coatings of the composition prevent or at least significantly reduce, white corrosion
products from bleeding through the coated part. For coated parts that are black or

dark in color, the appearance of white corrosion is particularly noticeable and
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may vary dependi ng upon the degree of hardness of the

aqueous system the 15 tenperature, and the anount of
waele@snbssed oxygen in the aqueous system The prPEBES1004/017786

i nvention conposition nmay allso conprise additional

agents such as fluoride conmpounds for instance sodi um

fluoride, to pronote etching of the zinc surface. It

is also contenplated to include one or nore oxidants
detrigierak oxdsiadll e apprediatedovdite igermpsiosent Whiteemtstois generally

T e T SR R R

or irbhicokesiengprodustsscosi ty adj usters. Suitable wetting
m xture of wetting agents can include

t .
ﬁgﬁino?li %F‘ﬁg‘érﬁ%mslﬁ’é’ﬁnﬁ%” {CRENASHIH MaYa PRYIPHRG rfher compounds
besiBes gﬁtirli‘%ﬁitioﬁqg%rﬁonfu% chIHR! &nd ﬁ}rﬁl‘?orggnmeﬁw%lfb?jﬁt&eSimilarly,
t hese nost

used anionic wetting agents, an are
othesigeartesgeionslybdatenbnoha e befusmoh insicadi af amdh taidddiongierdramonium

eryi ceabl e such . ting.,agents or mxture of wetting. .
mollafe < EXARISE pLr Bl BRICEHR IR SRS E4R full ke mofimited
to mbgaaﬁahﬁ_méwaate,afﬁtmﬂhl rAslyb@stedi §8di8M molybdate, potassium

sul f osucci nates as represented by sodium bistridecyl

molygate.s tdudingt aolypeatanandt cesiusustolykdateng Thgetermi Sammonium

o YRS B0 S5l R8T M dpRamotvbaste.
Depéhding gt ¢vep battied!drhaiplichgors eimaoshdrboterigiys epMidtisbildion, it is

pH nodi fi er which is able to adjust the pH of the
alsofGonigmplaed i vilgs Molvbelis acidragia s@urce seithaspartiallyorgntirely, for

the FRfdeRS 10 TRBNRCI EGol P oS TR cio BRIBERG10 1og system
ot O e o, o
temiBersup e BRAES PERPTRE GRTue SHIORY i B asbimlemof

the netghg Bllké;%'eﬁf‘gh\'?@wﬂdh BenFhiths rhéyfjl ﬂgﬁe&%rﬁpﬁ&‘t%itional

Periodi c Tabl e, which conpounds are s
agentgusuels aslfivoride, camphunds donpostadse osodiumofititide, to promote

et 5 18 225, Py TR ARE T B Qb oy PRSPt
or péxityzate or nitrate, of the foregoi n’g metal s. The

coating_conposition may al so contain thickener. The ]
t hi ckenEHItheripig, ihe Juasentcinyention raopwasition amuatscotomprise

cosBRAESBepo el 01 9y RN 9550 a8 Srr,
thickenesd er viscasityubdjasiees.! uboisebletweltingi agéntdi argndixtare of wetting

Cf‘el | 0S| z ‘B\/I t hi ckeners.,K Suitable thickeners include
agentRecan GUde,NORPAIG Busaisnicras the noigaic alkylphenol polyethoxy
h S ; 0
=L S i THERY o, LR RRP et ahtink? S hose
are miost adentefeaisdys cosinbidaioaas anianidieetiimgtdgents| Berdseable such
et her eds

wettfie HaMEcst MifuBs AbgLstling rOdNts febdnaliesaiep.ape e uch as
organic phosphate esters, as well as the diester sulfosuccinates as represented by
sodium bistridecyl sulfosuccinate. The amount of such wetting agent is typically
present in an amount from about 0.01 to about 3 percent of the total coating
composition.

It is contemplated that the composition may contain a pH modifier,
which is able to adjust the pH of the final composition. Where a modifier is used,

the pH modifier is generally selected from the oxides and hydroxides of alkali



10

15

20

25

30

15 the organic liquid. Wen thickener is present, |ess
t han about 0.02 percent of the thickener will be
WO pufiés4e’ ent for inparting advant ageous conpoRCT/USIV04/017786
t hi ckness, while greater tBan about 2 percent of
t hi ckener in the conposition can lead to elevated
vi scosities which provide conpositions that are

difficult to work with. Preferably, for the best .
metafSh b ang ﬁeétuna@ﬁgh@rnr@r%re@r alall B taisdenanbgnoacheoating

integﬁ% SJr #0is %&ébtﬁ’&ﬂ fﬁre Begtéﬂc{‘ p@%ﬁﬁ%% a/(leo’F the metals

.2 percent o ener. rstood
belordirag tcaltlnerﬁr@bps HEA apd 1B ia tbell?erlomm d abld, okaink rconspounds are
ont enpl at ed

and thu thethlc [ be referre
solubjie 1R A HerUS SO SHsh, a5FURBRERTS ©F RIGNSUR}| Cfiuparium,
magreYiGheRRE dFRYchemmne! Mok [Sitl'rﬁwﬂéf =y %186 ibeNdnotREE Bompound,

ot her thickening agents 1 nclude xanthan gum
e.g., agiokonatews nitratekeniéedoregeing metalie ur et hane

assocr e ni

200t JrlelBofhel RuREpERbT AR 4 bORAR: LR Al frickener,
wheripg&sd) Icangcdnteblids ane athounp afl bémlwmoeboﬂrﬂ@@‘[ &d:%bout 2.0

O her suitable  thickeners include nodified clays such

percey aiityirkgnefeRasis dplal campesitionwaiglt aljh'aﬁa'ck%m@ra@ﬁrbar ywater-
soluﬂr%?egirxlﬁseaémela%wahﬁt hiénggﬁdérfeml i 5@!’\&%‘3“3{]1’[3@% h§/c°keners

erred. ener 1s use
includde | abe i ngetdirent amfded hpditoxgethytoslillasepn. 3fethylcellulose,

metriFomupromln RS coRsRTPu RSB ass s meflueigicgtigpse or

mrxtdFBé €ofl #HREECAIHtarfdtah @thobh 1Rt celiUlbSL@ihdt n¥Bds to be water
olymeric materials such aS polyethyl ene, copol yners

soluble do migment iijckeguing ef i ensting composition, it need not be soluble in

the cifabibbEl WHGROBRL o8 h0tbotrpoRah AERLTRO2 Reroent of the
thick€ash Wil theo i Ufitigretofor ifpatihy eddvamv@gscige coimpoBition thickness,
present invention conposition is that, if desired,

Wh“et séea{c@hﬂw tab@Ht Rapersensi ofnidiakeneedn dha/ empesiien Cae lead to
elevaﬁ Olisldki S l’ﬁ Ié)rpwd(eocbnr‘f)ogﬁbﬂ% it f edlffTJUlls’[C]) work with.

ture S e fact he "dar k col or
Preferablyl, figsthef bédtethjukesigf thhaemdeletermlsfpeievahednvraaﬁcmhy the total

Ilcat on is due to the, m x idatio ates of
compgsations il ¢9ig) rmb%bém:ﬁ &6%5@%5%%%{] ghiigener. It wil be
undet&tBal rtﬁ‘é’[‘%‘l‘rho@r Htﬂé’tus@ df%si‘:{%lﬁjléglc m.a@@r id Boﬁt@ﬁwplated and thus

conposi tion. r| or to application, t he present
the thickenei oaychenpefeimedo Ineregeaercmllugoacr thickssnesnsome to all of the
cl at

thickERRS Y iR BROTIR. DUs8T HaRelorly. Seragdie efickeniiy agents

inclubl8CxatdBa® url asdEciae tRICREMEYsS sAEhCAY Ahé NGreBefiY Sissociative
The present invention conpositions and net hods may be

thickgeers and wokijanadres momarnic asepdative thigkemnenseidlich are typically

opact, SRS L IRTRL i, BERPDLRBNE 2604 PR Ot

thickbblérsarrﬁ;luw mddifféd ethysosuargaeshighly bénkfioltet lzédicrite clay and
anese, and all oys containing these 15 netals.

orgapr,cg rrgcmht;e and aeliviated srpegtite (G, althesoBgstich is not preferred
WheR6RKIANGE Wkl Nt idGsually the last ingredient added to the formulation.

Additionally, depending upon the application, the present invention
composition may also include one or more lubricants such as, but not limited to
wax; polymeric materials such as polyethylene, copolymers incorporating

polyethylene, or polytetrafluorethylene; graphite; molybdenum disulfide; or
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present invention is zinc. By a "zinc" surface it is

meant a surface of zinc or zinc alloy, or a netal
WG ewh/1es05t eel coated with zinc or zinc all oy, PEEUSENN/017786

as a substrate containing Binc in internetallic

m xture. The term "zinc" surface also includes

surfaces of coatings that contain zinc or zinc

compounds. 20 Before coating, it is in nost cases
combihatioabltieereof.r enove foreign material fromthe

substrate, surfac uch by t hor,oughly cl eani ng. and .

degr eastnBL R0 REINSPreTinbr Palrl SRthosiodle thet.
desifgtEthe . con®odititsit Alz§ehe pMrhENERES EhdISH EAbMESIpHSLic Bpplication

netasilicate, caustic soda, carbon tetrachl ori de,

to the irpaiebreeriagpend hisafepturr steme. framntha dacll that ikaei derk color of
cl ea . C ] :
coaffidR51 8 SRTRAC LAl BOEesion™ 8 AutERch M pBaio o mixed
oxidetign statas ofidue cesulting swdybderpne sphgicends doumedh e ibei sidstrate,
cl eanin s%uti on. In addition to Igl,eani ng, ..t he
and if 3 reglgt P'Qﬁﬂ%@r @othg ggﬁpﬁ@ltlapus (TR 1o ﬁgpllqﬁtlon, the present
invefti§R idMShd¥ititsh riboggen@éﬂﬁ/_t {rgﬁspérrgﬁt B etfttHedsNV W& Fr, it will be
conposition may be applied in a variety of 30
appfezidiedisat thaqraskemignipentiorocompasitiens maydiijpdesited, mrglude one or
rollin ar ? raine%c} Cenerally, the coating
morgmgﬁi}si%&) Wﬂ% _ﬁ'pl ied by any of these various
t echni qyag, predeht afventiBREESHPBsitISHE HHAUAfethdbds HAY He used in
dip drain and dip spin procedures. Dependin upon the
conjgpglion afithod, widhearema of meetabapdecas. ofror exantde appaile@ny active
rd ai ' 108 / 0 7
metdied i Bty sl BRRhar Rl e el el Bt are not

limitedntol Arigneskingf aluhenfiml egw, n"Bandinése, atd alloys containing these
contenpl ated to use spray techniques as wel |

metalsmbMest ispieratly.gthe gistalysiiree bR eprieddp a%F%Z’ﬁ%?nce with the
pre%ngirg{efepg:‘éﬂpée PiteS - B?%t'ﬁﬂc'a%&ﬁfgéeeﬁ i Wﬁé?rﬁ@ sBHaf® of zinc or zinc

nperatare nay be coated, often w thout
allogxiremn sielal smbl as gieebgoateprwitie dinceorszind aoy saslivell sgsi an substrate

conaiag ine dBrsRtelie Taieen dNsn it Sanc s kBT B8E Cincludes
surfAtebMESRIndEd That SSrithinYnd BEzine QBRYIUNGIN onto an

exposed netal or coated surface is generally the _
si npl esBefarec haaiing, itsisnde mast cesposadvisablef ta mempredforeign

rempmi.ns _cgnstant .t hro t th lLication. .ln .
matg R ity B et BRI, (0B 300N ThbRilply" cleaning and
degfeEiesi DerebSing SRty Be BBcEMBlishaxP Alithnkh e rzrfdn®s). fok estance,

_conposition and concentration of its constituents _
withc pEARlE eoriainingesosiivipenedasigaten cavstinsodaattanpPn detrachioride,
: ' i f Fer, A c . ole] i :
GBI 0 4 Rp, Cer SR B SR BRRHAS wrich
comiimeawashing arfd mildabrasieé dleatments earpibe @nfiploped fer gleaning, e.g.,

on & MR HA5-Bebh B TR oS el 7 ion
clech! ) k3280 S kil LT Bl RSBy pls ho
blastiag. f orm further altering the conposition of the

bat h. Tti%ree][calgers%htiiltwention composition may be applied in a variety of
fashions, including but not limited to dip coating, roliing, or spraying. Generally, the
coating compositions may be applied by any of these various techniques, such as
immersion techniques, including dip drain and dip spin procedures. Depending

upon the application, the coating compositions can be applied by curtain coating,
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is preferred that controls or other nonitoring nethods
be used to ensure that the concentration of at |east
w0 b@4tred4ybdat e ion in the bath is maintai ned aPCHIS2004/017786

acceptable level. 20 After w@pplication of the coating
conposition to the netal or coated netal, it is
preferred for best corrosion-resistance to
subsequently heat-cure the applied coating. However,

brushadctingeorc maler rwgating sraninekidiny chmbimatidrsl ofytre fgyegoing. |t is

also G pRTBP B LALRE Sy Ty Be el P gtings %t Shray and
spin 0eiﬂ'Yd ahesly aﬁaebﬁﬁ%ﬁp@cﬁh}dfu%sf 0oz a%déé‘%gt’"%‘ré rétn&W elevated

al so be 25 referred to as' precuring, can
tempdsturaray bemaé@bmft@vmtmgbsxtenelvamllng;Lby acprocedure such

= o i BRI sHPSL cbilB, aRBb i horale darniaugy, sovera

condﬁcﬂ@raﬂbﬂ@rslﬁkﬁulﬁrbw Hoved. 2 Spraahytor2 othbRUbEs admhistering  the
el evat ed ten‘gerature curing of a coating
Com@@wg@@mt@narbﬁxaosgb 8@t or Laateg |gurigceels aeneralvithajsimplest

t r u
toonfEER. G e R LK% PERRFIRRBRREAR shfbgpout the
applicaéibhndn oomtrast, twhan Gfﬂﬂﬁm °"{j‘wd amngdt af thed ecyrapeditlon is used
nper at ure, .g.,.,0n the order o out, 232C (450F), .
in akfﬁ? cQating| ‘P@F@P%‘&t%}e CoyeRsdiop @ peeirat 'Onrﬁcg 'féu?%‘s’“tue”ts
charljd bvdpihe aldce BrAMLERS of iR BSAtRY @%)I‘H ﬂ%ﬂ@.?FoLins’cance,
CT/ US2004/ 017786 15 tenperature usu y as a pea
upomdipgling erm@cr patrie a2 kdthaf theggesaiidoverkt®@gmposijion, an amount

Oven _ai nper at ur es be, nore el eyat ed, such as
of e 57 AiseRt s BN TRE ORI infopartelif: HPladith a8 e batn
Conéuri@hthai rhorygaat%cfrbﬁﬂtwwth Gansed igathd fshnilichosf tHe insoluble
several mnutes. Although cure tines may be | ess than

coatiponthati fersns enéle gxposest ginct Rayt. caﬂndy verous @nygngaiinpcompounds

and %éé’%%glrrﬁ?%go&ﬁf%ﬁh&roaﬁ&ﬁe ;th l{](% 8? hd Ba’fhs ﬁ?%refore it

hat cure era ures can
is preféresd ¢ishivdmit®ldror etlidramonitering aryaho@é beoased ¢ Iesture that the

lied of when there be a subsequently appl
conqeBiyaan A ot ket 186 mRbhdaten NobRatatiy’s mﬁjgtamed at an

acce?fé’l?l%%vél' me and | ower tenperature cures lo may be
npl oyed. Al 'so, where nore than one coating is

appl i edAfter apbtlctatmnhefaithe coatiby ecanupasitin hg,the heetal or coated

metzﬂoa’tellsna@gégery I?q(y Q%gteg(&r?ﬁ?ﬁgaIcrgglsm@e@dsél?qeé}uenﬂy heat-cure the

applﬁa@P'cbﬁﬁﬁg onHefvevBe UGI@hreC'ébgﬁné ORRANARE. mey beskiifily simply
series of tests were conducted to further "eval uate

evancn'@tep# Bewrany oftherappbied coatiogst ¢.ondyadhyingebefons cuting. Cooling

oA B Sl oSle SR Bt g, e may s be

refelGOITRO st preBgrivg leancssTiathetiHeoranger fr&ra Ryait 3g° 03N 06°F) to about
al so coated with the sane corrgsion-inhibiting
121%orpeqi k)i orlgependmg upon the application, higher temperatures may be

employed. Drying times can be on the order of from about 2 to about 25 minutes,
or longer.

Any elevated temperature curing of a coating composition on a
substrate will often be a hot air oven cure, although other curing procedures can be
used, e.g., infrared baking and induction curing. The coating composition can be
heat-cured at elevated temperature, e.g., on the order of about 232°C (450°F), but

usually greater, oven air temperature. The cure will typically provide a substrate
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20 and further coated with a coating of the present
i nvention. These trials are as follows. In many of
wWao bh@gaod4nT al s, various parts and coated sanpl eBCTHESM04/017786

subj ected to salt sprays ofiSvaryi ng duration. Exposure

to such sprays and the effects thereof provide an

insightful indication as to the corrosion resistance

25 characteristics of the part or coated sanple. All .
tempseatures msaglly as g papkdastal tepeeraive, of aldgastappyt A3 G (50°F).

accoydance, with A . [ resi °
Overt g1, (PRIiet ey o ST 6o isah by 83131 3 oyt of 343°C

(650°$'C}|drrﬁ®’fe@y (fog) test for paints and varnishes as set
forth in ASTM B-117. In this test, .the garts

. re .
pl aced Guring, stiehnden Rt AF cOFNSELaT OV ﬂ’p%?%ﬁl?r garried on for
ey e iEy I f
soro AL PRI AB il BAcHEnly g, syer e
typicaliynsadthenonet ef fam alrieest. abdiite@>to extioupf45c orimasponlt d¢ to be

underslapd Togs G dmesets o eRsge S0 BESciay Werefiorg than one
layerﬁécgqtiéé‘gs %\Eﬁgc\%vj 8f WHRANBEAL Mna§asH 8uBBedlerty é}@élte?htgﬁcoating

were used in this first trial.
that lsohtleateueed tepadtibg. pl ks, ghdrierdime randolpyvesttegmpgrature cures

i ppi ng the sket into t 0 ' ; _
may Bsh0ituiedn, ARmBlrrS THE DACGL Ghan B abffte, orwih 2 heat
curaSIRNBREH At thé ebafinPMay Ty Peltisbeatded askediscueser héreinabove.

dip spun. ~During dip spinning, the basket was spun at
Therg@uringreandroceed aﬁ@h@@plm@iwapg the geatred r§§ deperating.

reverse. Draining was followed by baking. The bolts

were placed on a sheet for baking. Baking was

performed at an air tenperature of about 121 C (250F)

lo for atinme up to 10 m putes and then at 232C (450F)

for 30 mnutes. The boltm coated twice with the

coat i Nga COURASIGk 118BtsURRE EdHRICREP I8 HubiPer BiRIuate the present

Geonet (r) parts were used as the control with a coat )
inventiorg cbrmpfositdds 7ang! niathdde o particuar wevarieiyeaf parts coated with

preferred e di nent co L.tion in d '
comiegeigltes aNEIAHK o oA GBI og HeoRBRfb: AEiE Yoihared to
i R feodie® VRTRRS iskhid cbrrosidh-ihhibitihg 6 sitions
corr%sz%)c{rgﬁﬁiﬁ" pgﬁtgo%]gﬁtcai nsd;él‘:qS percsent Cam?oni ulm chl ogr i c()jrgpo

and dudher Boptedcwith aunestingmfribieyBiesest intvestioper dBgee trials are as
water. A bath was al so prepared that contained only

followSs ner cent ammoni um nol ybdate.  Anot her bath was

pr epar efh thaty ainthassettiaig)| yadols partseanhdacvatedusamples were

chloride. Parts were soaked  in the baths fo

f
sublepterlciasalt rarR Sf GRNYINGTIUTAEAGT g XPRBIF S0 DPfL Sprgsand the
effetggl\lff?ﬁ'%f Eﬁ:&@g? ﬁéﬁﬁg?@ﬂ%?qn%‘fgéﬁén Yo ba cBR@sidre resistance

appl i to the coated parts ]
charsleearisiioe b dtid pamerreoated samptes nAl sattwpsa kestingsiescribed herein

Wasé;%grfcf)cp':\r)@qfégq %gggrgrakagp\@%hn AS'Sa{'I\t/I gPi7Y 'C(';Arfréseicr)n BBt 8 coated

parts was measured by means of the standard salt spray (fog) test for paints and
varnishes as set forth in ASTM B-117. In this test, the parts are placed in a
chamber kept at constant temperature where they are exposed to a fine spray (fog)
of a 5 percent salt solution for specified periods of time, rinsed in water and dried.

The extent of corrosion of the test parts can be expressed as percent of red rust.
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and RFN-01-1-PT baths, the parts were air dried 24
hours before salt spray testing. The RFN-01-1-PT
whaaoh/1084be 2. 5 percent ammoni um chl ori de only PeX/KS20841017786

the 2.5 25 percent ammoni uménol ybdate only bath were
applied at roomtenperature and the parts dried for 5
mnutes at 177C (350F). The RFN-01-1-PT bath was al so
app_l ied at roomtenperature and 65C (150F) and then

A. difriafiNat. 1177C (350F) for 5 mnutes. 30 WO 2004/ 108407

ARG 1 Rttt oSSR 5 s PRE v
were /ﬂ@%ﬂh YRisMrsyRidat §hs. iflts Werteabodtea. K0plabingeibl @ware basket and

urs of Salt Spray or to Red Ruyst Soak
dlpplrmg 51e1bas@‘mn‘t_t.)dtheFﬁé@@.ﬁﬂﬂé’ﬂ SEROHHOMPOTH us@ﬂ égﬁior"g{ﬂrgng@zgﬁ%t and

draln @?}gﬁ%‘%ﬁ%@ﬁ‘ é‘%?ﬁ'ﬂ'#l% Ifde bBE{é\" aq%ontr&-glt 1\%3% 236n 3R spun.

" Durin lprsdiﬁﬁiné4ﬂ=1e1léésl€e44lvds44pﬂj44at aaBl\Fp(mfdr mssoanwipwd and

84 312 312 Room Tenp bath/350F Dry Control 192 2.5%
10 sqqandp reBys836 336 384 384 384 2.5% NHAMDO3 216 216

%ég;éﬁg{%ﬁﬁ %%\% B’ﬁ&w@é by Baki§4 e bbRS wast8 pl8deBBA a sheet

for baking. Baking was performed at an air temperature of about 121°C (250°F)
for a time up to 10 minutes and then at 232°C (450°F) for 30 minutes. The bolts
were coated twice with the coating composition using this procedure.

The Geomet® parts were used as the control with a coat weight of
33.7 g/m®. The post-treatment used a preferred embodiment composition in
accordance with the present invention, designated as RFN-01-1-PT. The
formulation of this composition is set forth in Table 1, and contains 2.5 percent
ammonium chloride and 2.5 percent ammonium molybdate in 95 percent water. A
bath was also prepared that contained only 2.5 percent ammonium molybdate.
Another bath was prepared that contained only 2.5 percent ammonium chloride.
Parts were soaked in the baths for different amounts of time, ranging from 30
seconds to 10 minutes. A de-ionized water only bath and the RFN-01-1-PT bath
were applied to the coated parts when the baths were at room temperature and
65°C (150°F) for comparison in salt spray. After application of the de-ionized water
and RFN-01-1-PT baths, the parts were air dried 24 hours before salt spray testing.
The RFN-01-1-PT bath, the 2.5 percent ammonium chloride only bath, and the 2.5
percent ammonium molybdate only bath were applied at room temperature and the
parts dried for 5 minutes at 177°C (350°F). The RFN-01-1-PT bath was also
applied at room temperature and 65°C (150°F) and then dried at 177°C (350°F) for
5 minutes.
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Room Tenp RFN-01-1-PT 384 384 528 528 384 384 150F
RFN-01- 1- PT 384 528 384 384 384 528 10 The data in
wa a0 s graphically illustrated in Figs. 1PG&I/UI1ve4/017786
data clearly dermonstrates tiat post-treatment, i.e.
application of the preferred enbodi ment conpositi on,
applied by any nmeans inproved the performance and
corrosi on resistance progi_ertl es of Geonet(r) in salt
Ec,p_raly 12 Sk Tri al 2 Tablgdt anot her series of
rials, brake rotors p oated with Geonet(r
were further cgat ed w m'ﬁgqp%g?erred enbodi ment (r)
conposition and —subjectedtoyari-ous—testing as
fol | ows. Th&QTBPQPE“t\ere c| earVigight per "E U al kal i ne
hmsgm@% foi."iZﬁ”?“LiQﬁé for 15
m nut mmorw,kmo(;hlé’ll The t oy insed in
tap warAnmeNyBMAVEdate o -
PCT/ US2bwal 017786 18 befao Dy the
Ceonet (r) coating. The acid cleaned rotors were first
cl eaned using the al kaline cleaner nmethod |isted above
foll owed by 7 mnutes inT,Wdi on Chem cal Acid 162 at
48C (120F). The acid cl ear St ors were then rinsed

in tap water followedoliis bhgatapidien cal DX 1100
de-smutter for 3 5 mpwheeo Rled RASEE EMPerature. The
rotors were rlnsed in tap wat er and then acetone
Nnri-—o Co ya N
3 'I'(imu"teus \xuum\n; aJ[JId cat |0Lg| |r1(:‘ Qe (§) WIS 10
N thl‘Au‘DW rotors. T The Tptors{were| warmned in a
cmwuuu'—) OVErr for % {gutes before[appl{catijon of
DR L I+ PT.—The composi tioRg®T | RiebF 0Id- Plies § s@t| 144
HENCd1h-bn 1aple 17 The RFNY Gdz 1f Phewas3sapt aged zmad) dig
9 BN TampAIryors. [Rotorls B apd G were rinsed with
chatryyater after appl yiing@2REN-01-1-PT. | Rotors 2 |and 8
DMVgernot rinsed withlwater 184l | oWidng HPdpl ildat|i B pfi44
RRNOLPI-PT. Table 3| set |f 6P4h| bi@tow, 384 51384t hal2 | 312
Rooi Darsp batb360°8 Dryranner of| coating, and resultling
Qogivli ng thi ckness. Tabfl® 3 15 Parts | Coatings iand Film
2% bKASEs Rot or _Coat ilng Fill #3®eyi 336i o338 e 98t 4g384 | 384
219% NKkiAMe@3 (M crons) | B Agi #Wug@%% 418 ,321@4 216
RN Q1 - 1'ﬁﬂ-akp Qllrfnr‘p Down (EE@&@T a?lﬁﬁ .\F,ﬁ;lo 5? ,7,'38,4 ]_884
350%Pry ' '

1%}

Control 192
Room Temp RFN-01-1-PT 384 384 528 | 528 | 384 | 384

150°F REN-01-1-PT 384 528 384 | 384 | 384 | 528

The data in Table 2 is graphically illustrated in Figs. 1-5.

The data clearly demonstrates that post-treatment, i.e. application of
the preferred embodiment composition, applied by any means improved the
performance and corrosion resistance properties of Geomet® in salt spray.

B. Trial No. 2

In yet another series of trials, brake rotors previously coated with
Geomet® were further coated with the preferred embodiment composition and
subjected to various testing as follows.

The rotors were cleaned with acid or alkaline cleaners. The alkaline
cleaned rotors were immersed in Metal Cleaner 478 alkaline cleaner for 15 minutes

at 65°C (150°F). The rotors were then rinsed in tap water followed by acetone
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Mating Surface Up Dip Drain RFN-01-1-PT 11.19 1.61 G
Acid Brake Surface Up GEOMET and RFN-01-1-PT 8.10
wO2®3184ake Surface Down Spray RFN-01-1-PT 7. 2BCT/USD04/017786

Mating Surface Up 12.16 2. 08 1 Al kaline Brake Surface

Up CGEOVET 6. 03 Brake Surface Down 6.66 WMating Surface

Up 6.64 13 Acid Brake Surface Up GEOVET 6. 27 Brake
Surface Down 7.63 WMating Surface Up 6.91 2 Al kaline

befoler abpliGtiohaot thip EGEONVET anathRFI\I-'Olle add de@edBreloes were first

clearit] 156 V3" Salie Clear meog, iited abpadeldjeddy gminutes in
MadRBf Erdnitht Acﬁ’jﬂézjaﬁ @"@kgz@ﬂFﬁ aCIEheDQ&iG Mrﬁ’éﬁ rotors were then
RFN- 01-1-PT 6.99 Matin urface

rlnsezomﬂanaa@mrﬁgﬂWMdM adizes Cmgrmrr?é laziaﬂ 400 r@g-spuitter for 3

mmu&% %téﬁb?h%%ﬂg%%tg O‘J}PZ% Fot@@S\?féa% ) prﬁgyna?ae% tWater and then

acetfioe priobw GeBpie) Aisplicatidnd n@oe%ama%m&?@rag@d mmathesrotors
5 no rust no rust no rust no rust 2% 10%_ r ust

The FfGs W5 WETPAGIN AGH Gt 5000} B¥en frf § TURU(eS Pifoisabalipgtion of
RFNLOEY-PT ﬁ'h% 30/ {ﬁ;?%ét @;{r uﬁﬁ%éﬂppﬂ%’s@ féreh %P‘%%grél } 88he RFN-

rust rust to 10% 15 to 20% 50% r ust
01-1¢RT Mext spraged angd dip drained onto rotors. Rotors B and G were rinsed with
water after applying RFN-01-1-PT. Rotors 2 and 8 were not rinsed with water
following application of RFN-01-1-PT. Table 3, set forth below, lists the various

rotors, manner of coating, and resulting coating thickness.

Table 3
Parts, Coatings and Film Thickness
Rotor Coating Film Deviation | Cleaning
Thickness
(Microns)

B Acid
Brake Surface Up 7.64 0.94
Brake Surface Down | GEOMET and RFN-01-1-PT 7.10 0.95
Mating Surface Up Dip Drain RFN-01-1-PT 11.19 1.61

G Acid
Brake Surface Up GEOMET and RFN-01-1-PT 8.10 0.93
Brake Surface Down Spray RFN-01-1-PT 7.26 1.81
Mating Surface Up 12.16 2.02

1 Alkaline
Brake Surface Up GEOMET 6.03
Brake Surface Down 6.66
Mating Surface Up 6.64

13 Acid
Brake Surface Up GEOMET 6.27
Brake Surface Down 7.63
Mating Surface Up 6.91

2 Alkaline
Brake Surface Up GEOMET and RFN-01-1-PT 6.59
Brake Surface Down Dip Drain RFN-01-1-PT 7.54
Mating Surface Up 7.09

8 Alkaline
Brake Surface Up GEOMET and RFN-01-1-PT 6.15
Brake Surface Down Spray RFN-01-1-PT 6.99
Mating Surface Up 7.35
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2 no rust no rust no rust no rust no rust ongoing g
no rust no rust no rust no rust no rust ongoing The
walai0a/10830Tabl e 4 is graphically illustrated i nPE/gs2064/017786
Geonet (r) rotors cleaned usi¥ng al kal i ne cl eaner
produced better corrosion resistance in salt spray
testing then Geonet(r) rotors cleaned in acid, with
10 or without a post-treatnment in RFN-01-1-PT. And,
t hef datTdngod:cMedi yotdemwast thernesubjected 4p gRit arayiesdng e
referred embodi ment conposition significantl
preV'BH%'VQif%'gbeggr rosion resistance. C. gTri al No. y3 I'n
another series of trials, autonotive door strikers
were coated and 15 tested in various fashions.
Sanpl es of strikers were kakledd with various
comercially avail ab tﬁ@@t were used for
compari son agai nst stri coa in _accordance with
tRx@orpl esent i nvention. Pasalgs xtﬂpurmp coat of
Geonet (r) Mappl | ed®Rerd al¥h stBl _agailHst 1 pafls WA
twB chats of GebmBtTY¥).| TRE®hr Lf &b nrgrﬁjcs)tdi M |
pogt-{reatsient S50haidt 0N, @esi ghatwedt hermerust | 20% ast | 3% rust
RFAO -1<P’Trpstse porsth |i tonabl e 18t 20¥as Fp'Feépdr ed fqr

.apn! I cat 1 on hoa door Just ;g l’ﬁrusi’sﬂ

Gegs ““1to‘:’3%_H%t "5to 0% | 15X 20% "56"/ Huste c;.‘rﬁlle\’:?" th
e treatiment was applied by immersinglthe
parts|in notuie sol weiusn |f oror®t i negress | riorsl noPnoding
de3i ohi zed™siat et nand dr yPoigt wil t B “bongPas's Prsing_

Parts were topcoated by a dip-spin nethod, at various

speeds, ., 2 e ' . s were
cured a-{hel%% 'Bglg%ﬂ?g'flg:bré@ﬂ?n&% Ibé{gateé‘lx'lc]:elzgféfor t hose
%0?228F%’eb?me@%r@&ﬂte(;re)anw?usmg| alkaliee ecleaned produckd better
or m nut es bl Bllst t
cormesian r@@staafa@m S SDrNIs0g ARTE R TS, TR GAASA Becid, with
[
R N e e
that HppliBatio métthézF;Metmad emtmekb teniitvac sigeadicently 1ipereases
C CGeonet R RFN-01-1 PT Dacr okoteR 107 D GeonetR
CO"WRF‘O?@'?@T’C%N okote 107 Dacrokote" 107 E GeonetR
%%eNng Geokote 147 F Geonet R RFN-01- 1PT Geokote
okote 147 G CGeonetR RFN-01-1PT Geokote 200 H
Geomet RrRanbiber sellesaiktals. 20prmibieoterr pters were coated and

tested in various fashions. Samples of strikers were coated with various

commercially available coatings and were used for comparison against strikers
coated in accordance with the present invention. Parts with one coat of Geomet®
applied were also tested against parts with two coats of Geomet®.

The preferred embodiment post-treatment solution, designated herein
as RFN-01-1-PT, set forth in Table 1, was prepared for application to the door
strikers coated with Geomet®. The treatment was applied by immersing the parts in
the solution for 3 minutes, rinsing with de-ionized water, and drying with
compressed air.

Parts were topcoated by a dip-spin method, at various speeds,
depending on the coating. All parts were cured at 177°C (350°F) for 20 minutes,
except for those coated with Dacrokote® 107, which were cured at 121°C (250°F)

for 20 minutes. Tables 5A and 5B list the coating variations.
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| GeonetR RFN-01-1PT J Geonet R RFN-01-1PT K GeonetR

PlusR L L Geonet0. RFN-01-1PT Plusft L M CGeonetft
WORBN4AA840PT Dacrokote 105 N CGeonet R RFN- 01- 1PACTAE81004/€17786

200 O GeonetR RFN-01-1PT ROusR L P Geomet R RFN-01-1 PT

Dacrokote 107 Q Geonet" RFN-01-1PT 5 Tabl e 5B Door

Strike Coating Variations 15 Coat 2" Coat 3° Coat ' 4

Coat 5 Coat R CGeonetR Geonet" RFN-01-1 PT DacrokoteR

105 S Geonet R Geonet RFN-01-1 PT DacrokoteR 105

Dacrokote 105 T Geonet RE%@F?”% RFN-01-1 PT DacrokoteR

107 U Geonetft CGeometR R T="1PT DacrokoteR 107

Dacr okot €0. 107 pobr&wiret Coskagdtaridtiondd1- 1PT Geokot eR
147 W Geonet Ceonet R RFN-01- 1PT Geokote 147 Geokote"
lar—pqGeggret™ T RFNF QT LR GEOKOT €™ Gl Y
CepTET BodRamet | REN9EPTPT | Caekrdté® 10800 Geokof eR 200
Z GROBLoR&ONEl RREKIFOET! P| DA&okeeM®E0.  GebaedktePH 05 t
L PB (Eosma® GeoTRER.ORART01] DaBbkdUBR L CC CGeonet ft
GeDnE| Bobin¥ 01- | RENGdRT € | 2acrokin"CGagnet R GanoketeR 107

RFNEO[L62orRE® GeOKBENR1200_GeGleokae” 00 EE Geomei R
Geprret GeorRHRE 011 RPN-0PHBIT t | IGepkoteeitet R GeGeakofet 147
RFNGDLGeeHet° 10 | RES@riRAY, [feakotef200he parts with only
ong Feb&eonét” GeomBFNOI- 18T ] aeokeie @00y enpnt Cagkotes 300

hourls | Gaomeif t QlﬁRE&’d1ﬂ3Tt hdse coated and treated wth
theJ_peeemely ed eRENAIEAL donposition—thp parts—with
one KehSeomet p| e Plus d_t hm;@ it b e r\ini- Af
® > g N_ ‘%_‘u 19 IBTU A UL LA \W A i |3 \vaw oyl WA |
Gephot %P—F—t%% { SN0 o L O ke ot ¢ el reqtrir
wi LB § Epeneticg (RENEHER out i o 0oL DI
s btk Genpele " TRENGIET HCeofolt” 200 P C AT O
20041 b@QW%Prvr RENCOH-APT us’g, P
B GRS RERIAHPL 7 1| P hcrokdte”® 107
Q | Geomet® RFN-01-1PT
Table 5B
Door Strike Coating Variations
15t Coat 2™ Coat | 3 Coat 4" Coat 5" Coat
R | Geomet® | Geomef® | REN-01-1PT | Dacrokote® 105
S [ Geomet® | Geomet® | REN-01-1PT | Dacrokote® 105 | Dacrokote® 105
T | Geomet® | Geomet® | RFN-01-1PT | Dacrokote® 107
U | Geome® | Geomet® | REN-01-1PT | Dacrokote® 107 | Dacrokote® 107
V | Geomet® | Geomet® | RFN-01-1PT Geokote® 147
W | Geomel® | Geomel® | REN-01-1PT | Geokote® 147 | Geokote® 147
X | Geomet® | Geomet® | REN-01-1PT_| Geokote® 200
Y T Geomet® | Geomel® | REN-01-1PT | Geokote® 200 | Geokote® 200
Z | Geomet® | Geomet® | RFN-01-1PT
AA | Geomet® | Geomet® | Plus® L
BB | Geomet® | Geomet® | REN-01-1PT | Plus® L
CC | Geomet® | Geomef® | REN-01-1PT | Geokote® 200
DD | Geomet® | Geome® | REN-01-1PT | Geokote® 200 | Geokote® 200
EE | Geomet® | Geomet® | RFN-01-1PT | Plus®L_
FF | Geomet® | Geomef® | RFN-01-1PT

In summary, none of the parts with only one coat of Geomet® met the
requirement of 360 hours in salt spray. Of those coated and treated with the
preferred embodiment composition, the parts with one coat of Plus® L and those
with one coat of Geokote® 200 fell 24 hours short of the requirement, with first red

rust at 336 hours. See Table 6 for a summary of salt spray results for paris with
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one coat of Geonet(r). Al of the parts with two coats
of CGeonet(r) net the 360-hour salt spray requirenent,
wadaoh/1083e7 excepti on of the nontopcoated two- cOBET/US2004/017786

Geonet (r), treated with ta preferred enbodi nent
conposition, which first exhibited red rust at 216 5
hours. See Table 7 for the summary of two coat
Geonet (r) parts salt spray results. Tables 6 and 7

one caattodiGeamoetsS i cal ratings corresponding to the

Por - oa A S Bt MR B eeb i of GBS me e 3RE By salt sprav
requﬁ’ém@ﬁﬁ' Wlﬂﬁtthéseic@dtlanﬁef ey ﬁ@ﬁ!o@@@amdt\ﬁb%ba%edﬁget@’p treated
- Trace -15 3 16-25 26-50 1. 51+

with Ahe mefernqa@l pmbpglm@@tt eempasitian, W@E‘& f'%r%hd@@de@dofust at 216

nounfS5% 1434 2% bR o 3. B plecrpety s

tOpcoatTdﬂﬂéslesand\h?teomtast inugnericah tatiegbl ackegponding to the

Partstopcoated wi th Pl us the | t whit
peropuiags GlihrS QoS EANIR duBAkon &S &%f@%?ﬂs%mﬁbefs in those

tabl%éﬂafcgf(ec (et rQsBIrolbigse Wi th one coat of

onet(r), regardless of the topcoat, or whether
treated with the preferred enbodi nent conposition.
The two- ccRércedithge RediRast dance wi t hRating present
i nventli on out pegfqrr@ those having congercially
avai | abte coati Ngg.5 but " Thi's Tay be dug at Teast in

part to—tte i gn BUdlI g Wei gnt of L-,egrrEI(r). 20
Par t s H+remvart+at _'"‘ —oere—cogt—GeonetGr),—darkeni ng
sol ut irop—and—F) )b —oeutperfoerred—Yariatiom K

(one coat CPOHPTZ@W an darkenilng solution—and—
Plus(r)_L). V\hlle51<+outperfor d_variat Don’| (one coat

Geonet (r), darkening solution, and Plus(r) L). Parts
from varL5 tfl ons

dar keni 11§ OF o BRDS ﬁesr{gﬂ gaﬁ ETH??% 0%?.0}1.8.% ggﬁFeTeFe; é{\&gi&e pigteg them,
the ﬁéé\ﬂéé’taéf' whicAm M arédvio BRads g@ﬂ@ WatH tl')e bla%ﬁ tﬁpcoats Parts with

dar keni ng sol ution, and Pl us

no toparat ihaddesewhite rusting thes thal a@maﬂs r Baﬁﬁ ﬂ%‘?@@t’f@d Wl*th Plus® L

e part coats of Geonet(r) are preferred.
had&{g fﬁ EWE'I'%JU% d| cate that the preferred enbodi nent

c O?E OtS lhl:lagﬁe&gé)‘fga h;vith FM/OIf opate Vefs Geomatd i signifiesitst antperformed
thosporitugpeoad m@pmelat%n reogarzillaersls %tf Iﬂ?en tochth) gro \%ﬁ/etjh%?éfr%gted with
the preferred embodiment composition. The two-coat parts in accordance with the
present invention outperformed those having commercially available coatings, but
this may be due at least in part to the higher coating weight of Geomet®.

Parts from variation O (one coat Geomet®, darkening solution, and
Plus® L) outperformed variation K (one coat Geomet®, no darkening solution, and
Plus® L), while K outperformed variation L (one coat Geomet®, darkening solution,
and Plus® L). Parts from variations BB and EE (two coats Geomet®, darkening
solution, and Plus® L) outperformed parts from variation AA (two coats Geomet®,
no darkening solution, and Plus® L).

Thus, it is clear that in order to meet the salt spray requirement for
these parts, two coats of Geomet® are preferred. Results also indicate that the
preferred embodiment composition RFN-01-1-PT improves corrosion resistance,

with the one exception of variation L.
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ppO0 a) 00 0OO0OO0OO0OO0OO0ODO0ODO0OOOOOEEEEEEEEEE
EEEEL M oZ & oZ oZ oZ CULL oz CULL CULL o O oz

wW@200e4083%7 oZ U) CD (Drr- ~~C7~fr- CDW O CD OLRCTUS20D4/017786
W)00cDOF (DW 7~c~OF COWo0o00U2% Zr~ UN NY U 1- 7 X N
mUO WL LL.. WD 2004/108407 PCT/ US2004/ 017786 24
The foregoing description is, at present, considered
to be the preferred enbodi nents of the present
WI nvention. However, it is contenplated that various
%es and nodi fi catl ons apparent to those skilled in

theqart, Agympbsitiomdemypirisingut depart| ng fromthe
pr esent | nventi on. Therefore, for

descri pt if@m ABOYLR. é@%@e@téo@&?é'F a9rc % n@ﬁgﬁﬁgghg’ﬁ@e
modi i cat %‘5 | nveﬁ}@ééﬁd(o"éﬂo@‘t B ﬁé?’@elﬁl%rﬁhfonﬁﬂﬁ nssIPb@ate;

of the presen I'ncluding all equival ent
andspects. WO 2004/ 108407 PCT/ US2004/ 017786 25 V\é

claim 1., Ac osition S|

percent {EPRA g&@ﬂ@ﬁ@é\iggghﬂﬂkﬁﬁ\ ??%'}t%gh from

about 0. lyRGEreMk rhffo aPaHIMONIDAT 6MBFd&BaMANAIuM molybdate is
nol ybdate; 5 and from about 90 percent to about 99.8

frome imbent 1\Wabeaboul@et.ei n the ratio of amoni um chl ori de
to ammoni um nol ybdate is from about 1:3 to about 3:1.
10 2. - The conposition of claim1l wherein said ratio

i s fx om alitorhp8sition ofblith Rwhersn sdleratiorip freit aboutot:2 to
claiml1l wherein said ratio is about 1:1. 15 4. The

ahosirgoki ti on of claim1 wherein the concentration of
anmmoni um chloride is fromabout 0.5 percent to about 3
percent. 5. The conposition of claim1l wherein the
concent r arhecombosidonoif iclaimchivbierels said edbiols apost 1:1.
percent. 20 6. The conposition of claiml| wherein the
concentration of ammonium nol ybdate is from about 0.5

percgnt t,abghositiBRF@MHim 1 wherein the concentration of

ammonium chloride is from about 0.5 percent to about 3 percent.

5. The composition of claim 1 wherein the concentration of

ammonium chloride is about 2.5 percent.

6. The composition of claim 1 wherein the concentration of

ammonium molybdate is from about 0.5 percent to about 3 percent.

7. The composition of claim 1 wherein the concentration of

ammonium molybdate is about 2.5 percent.

8. An aqueous composition comprising:
from about 0.1 percent to about 5 percent ammonium chloride; and
from about 0.1 percent to about 5 percent ammonium
heptamolybdate;
wherein the ratio of ammonium chloride o ammonium

heptamolybdate is from about 1:3 to about 3:1.
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7. The conposition of claim1l wherein the

concentration of 25 ammoni um nol ybdate is about 2.5
wW@erogaoi407 8. An aqueous conposition conpri si ngPCT/DR2U04/017786

about 0.1 percent to about % percent anmoni um

chloride; and fromabout 0.1 percent to about 5

percent ammoni um 30 hept anol ybdate; wherein the ratio

of amoni um chl ori de to anmoni um heptanol ybdate is

frorm abo ; : . I

b eag o oevblsgR sy oichs %%@Q%é%ﬁgfls fom about 1:2 fo
abduerein said ratio is fromabout 1:2 to about 2:1.

10. The conposition of claim8 wherein said ratio is

about 1:1. 5 11. The conposition of claim8 wherein

t he gpncepid eéﬂnges@&n R BTHRR @%@F&.ﬁrsbdﬁrat@ it eBURPaut

0.5 percent bout 3 percent. 12. The conposition of

cIa|n110 wherein the concentration of 1o anmoni um

h b
T 5 e AR A EET prbein R AR5
arhﬁ-rairﬁ\maldrmmeeaslf@nﬁ EBBLRD BUscrBeht Beibern B farcatiout 3

percent. 15 14. The conposition of claim 10 wherein
the concentratl on of anmmoni um hept anol ybdate i s about

r Ce'g}t.%géﬁ}p %ﬁ@ncocf@?éiﬁ{ 1o Wﬁe?ém%é"cﬁb&&nt ration o

corrp 'sin percen anmmoni um chl ori de an
ambwHiuR. dhigicierdtboatamparsehept anol ybdate. 20 16. A
coated netallic substrate conprising: a netal
substrate having an outer surface, wherein said netal

|s sgl ecipd CBFT%‘SH?D?\ S Pk Smrélh'tﬂg c8hcéhtstion of

magneSi um alum num manganese, and alloys and

afnntarioet e ptamotyibdate issfrarmebeut 0.Zapercest to alowenpergent.
coating di sposed on said substrate, said coating
formed from an aqueous conposition conprising (i) from

abouy40. 1TREGRHosHRN G 0 RETT6Rttha TERBENtRAtion of
chloride, and (ii) fromabout 0.1 percent to about 5

apenawnm bentaniolyh isrbkald 2.pere@nh the ratio of

anmoni um chl oride to amoni um nol ybdate is from about
1:3 to about 3:1. 30 17. The coated substrate of claim
16 fypt hemhe@pipcsititgs of claim 10 comprising about 2.5 percent

ammonium chloride and about 2.5 percent ammonium heptamolybdate.

16. A coated metallic substrate comprising:

a metal substrate having an outer surface, wherein said metal is
selected from the group consisting of zinc, magnesium, aluminum, manganese,
and alloys and intermetallic mixtures thereof; and

a darkening coating disposed on said substrate, said coating
formed from an aqueous composition comprising (i) from about 0.1 percent to
about 5 percent ammonium chloride, and (ii) from about 0.1 percent to about 5
percent ammonium molybdate, wherein the ratio of ammonium chloride to

ammonium molybdate is from about 1:3 to about 3:1.

17.  The coated substrate of claim 16 further comprising:
a corrosion-resistant coating disposed on said darkening coating,

wherein said corrosion-resistant coating comprises zinc flakes and aluminum
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a corrosion-resistant coating di sposed on said
darkeni ng coating, wherein said corrosion-resistant
weomtilesggoronpri ses zinc flakes and al umi num WPCT/US2004/017786
2004/ 108407 PCT/ US2004/ 017786 27 fl akes dispersed in
an inorganic binder. 18. The coated substrate of claim
16 wherein said ratio is fromabout 1:2 to about 2:1.
5 19. The coated substrate of claim 16 wherein said
14884 Rish&rs3aA bnindrganfObinfiBe coated substrate of claim
16 erein the con entratlon of ammonium chloride is
fromabout 0.5 percent to about 3 percent. 10 21. The

coat S trat f cI 6, wherein the conc ntrati on
Hrvoni I confest puii LS ahplalateon Beiae el 1280 i ot About
1%&%&@$_trate of claim 16 wherein the concentration

of 15 ammoni um nol ybdate is fromabout 0.5 percent to
about 3 percent. 23. The coated substrate of claim16

Bbout %2, 5 e rLRE Suf g8 of AT BhHB EpipRb s wBout 111

claim 16 wherein the concentration of ammni um

chl or| de Ll' about 2. percent and tPe c;oncentratl on of
ammoRPum Eew;@ezﬁ.ﬁ %ubsgraé%@uplaznsﬁpw e thegoncgpdration of

aRRAbHENSEASHES Erréh é%o%lt.@.é tdéht E?ébg&@mgér%eﬂg 25 a

corrosi on-resi stant coati ng | spose en said
outer surface of said netal substrate and said

dark |ng oat i 1 0Si.o resi stant
ont Ply c3hroeld sitiitate b B P ANERIR e potesion of
aﬁirﬁ@ﬁmﬁ@hlbﬂd@e al%&i@S?e%éiﬂer 30 26. A nethod for
darkening the surface of zinc conprising: providing a

substrate having an outer surface of zinc; providing a

R R e

apfhesiom frdlyaad isSrararabii OV herkemt ID8EOR 3 percent.
PCT/ US2004/ 017786 28 anmmoni um nol ybdate; and

appl ying said conposition to said outer surface of

sal d ozl nca—ﬁ.lg cfo%'féﬂ s@%%?%té%?'c%%hﬁ%lﬁ A& Sgﬂcerﬁra%ﬁa of

The met ho urther conpri sing,
astmapniom molybdate |s about 2.5 percent.

24.  The coated substrate of claim 16 wherein the concentration of
ammonium chloride is about 2.5 percent and the concentration of ammonium

molybdate is about 2.5 percent.

25.  The coated substrate of claim 16 further comprising;
a corrosion-resistant coating disposed between said outer surface
of said metal substrate and said darkening coating, wherein said corrosion-
resistant coating comprises zinc flakes and aluminum flakes dispersed in an

organic binder.

26. A method for darkening the surface of zinc comprising:
providing a substrate having an outer surface of zinc;
providing a composition including from about 0.1 percent to about 5

percent ammonium chloride and from about 0.1 percent to about 5 percent
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appl yi ng said conposition, a step of: drying said

coating at a tenperature of from about 37C (100F) to
W@bwutiogh21 C (250F). 10 28. The net hod of cl ai nPQBUS2004/017786

further conprising, after s8id step of applying said

conposition, a step of: exposing said coating to a

curing operation. 29. The nethod of claim26 wherein

said conposition conprises from 15 about 0.5 percent

arhfoalf inclyhedteeahd anmoni um chl ori de and from about
0.5 percent to about 3 percent ammoni um nol ybdat e.

30. The raRPRdag sRidEAMAPSHoRkR Faidrhuar sudanmpeksaid ginc to form
a 8%%5‘@6@0&5@%8{6%”5 per cent anmoni um chl ori de and
abou :

percent anmoni um nol ybdate. 20 31. A nethod
for inparting corrosion inhibiting properties to a
ive netal, said method c

substr at of an ac omr.i si ng;
pr oA di ng'he melad &t Ban Zarfasber GRIMRESIRG, a‘?ﬁ?"o‘%@ iStRp &
hid ' Hding about 0.1 percent to about
a'é 3| ZQ%Bgr%B;R?th#gn?ﬁpg [oride and from about 0.1
per cent taryimpgasid Sopting eha temparaiuenoifodmiEdhae 37°C (100°F) to

wher.ei, pt J-atio of ammoni um chloride to ammoni um
at}ﬂﬁﬁﬁaa%%% r om about 1:3 to about 3:1; and applying

said conposition to said substrate. 30 32. The nethod
of claim31 further conprisi ng, after said step of
appl38.ng B methedobelainb furtseegomprisingy afigr srif gtep of

.Ng. r e of fromabout 37C (100F) to
aéfﬁ@b? %%ﬁ£%ﬁt’éggg§ & %\%rpz%fgm 108407 PCT/ US2004/ 017786
29 33. Thexpwirtpshidfcoatiag o alkuringtdp@ratiempr i si ng,

after said step of applying said conposition, a step
of : exposing said coating to a curing operation. 5

34 o . Co s o
comra ] sear % Ao Bt Bl 25 MRErR) Soid AT b bBRooes from
alzoutdnd peraet &0 adeuia® gefaeminaabooniuth éhlopeée aedtfrdm abbati.5
3 percent ni um nol ybdate. 10 35. The net hod of
D%TPEY\HO%Q}V\?%Tﬁegﬁ@"@\mﬁ?lygﬁa’f@on-pri ses about 2.5
percent ammoni um chl ori de and about 2.5 percent

ammoni um nol ybdate. 36. A nmethod for inparting _
cor r3&i onl he:giaiihech ok Cleiro@6rwherein said conposition comprises about

2.5 percent ammonium chloride and about 2.5 percent ammonium molybdate.

31. A method for imparting corrosion inhibiting properties to a substrate
of an active metal, said method comprising:
providing a substrate of an active metal;
providing a composition including from about 0.1 percent to about 5
percent ammonium chloride and from about 0.1 percent to about 5 percent
ammonium molybdate, wherein the ratio of ammonium chloride to ammonium
molybdate is from about 1:3 to about 3:1; and

applying said composition to said substrate.

32. The method of claim 31 further comprising, after said step of
applying said composition, a step of:
drying said coating at a temperature of from about 37°C (100°F) to
about 121°C (250°F).
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surface, said nmethod conprising: 15 providing a

conponent having an outer surface of zinc; providing a
w@ ovpoes4d7 on i ncl udi ng from about 0.1 percent POI/EROL/017786

5 percent ammoni um chl ori & and from about 0.1

percent to about 5 percent anmoni um nol ybdate; and

appl ying said conposition to said outer surface of

said zinc. 20 25 30

33. The method of claim 31 further comprising, after said step of
applying said composition, a step of:

exposing said coating to a curing operation.
34. The method of claim 31 wherein said composition comprises from
about 0.5 percent to about 3 percent ammonium chloride and from about 0.5

percent to about 3 percent ammonium molybdate.

35. The method of claim 31 wherein said composition comprises about

~ 2.5 percent ammonium chloride and about 2.5 percent ammonium molybdate.

36. A method for imparting corrosion resistance properties o a zinc
surface, said method comprising:
providing a component having an outer surface of zinc;
providing a composition including from about 0.1 percent to about 5
percent ammonium chloride and from about 0.1 percent to about 5 percent
ammonium molybdate; and

applying said composition to said outer surface of said zinc.



