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EP 0 406 620 Bl B?I EF DESCRI PTION OF THE DRAWNGS FIG 1 is a volt-tine
curve of Exanple FIG 2 is a veht rve of Exanple 2; 5 FIG 3
is a volt-time curve of Exanple 3%bodds@&<§t4 is a volt-time curve of
Exanpl e 4. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 10 The
present | BRIEMDBESCRIFIAONE OEXHE DRAWINGS made many studi es on the nmechani sm of

t he anodi c oxidation of titaniumand the structure of the resultant anode
oxi de fi | neFi@rds & withichetciyad of Bxdmaple Usi Nng an aqueous el ectrol ytic sol ution of
phosphor i c R@&i2ds a wittioeztiveof E3émildid surface of titani umcan be adjusted by
changij g t HG.SuppratdichesnmeicftEsaradle Fand ent at a vol tage of about 10 volts,

Wi t Mut i nd1@&d$ avplittime cywe offyempleThe present invention have been arrived on

the basis of such a finding. Mre specificall anodi ¢ oxidation is first
15 conduBFYERDESCRIERONQF THE RREERR FcPe'f‘MWR)MEéTsng a direct current electric
source untrI the volta e reaches 20 voI mhrch evqutron of oxygen
begi ns/ g dgve "F‘i’@s' "‘a§¥1, nga%%w ﬁ'l 't"c ’%/‘?at'?"o
interr upt ["ca"‘_ijé Whm rIgceId 1N né:_f °x' g@g allrlmeégu%;[ i on
Is inter rg!qug lled amo of c g oft \$olta'ﬁP If | re ‘é'ng 8 t

Thereaft g ehve eﬂgw b

°srf"
oxi dat i,ONeonkifMea's r?dﬁieréc%.c stt@r hrﬁrl b éi Eﬁ
Wi t hout r G rai‘hﬁtéh &\Bruﬁtheof fo%BP B@gﬁ at'tﬁl& BoiRtURb lcaHdnt/ Qb #Etefbor.
before t hieinak GﬁJdiéprithI%n OferBREHR, GneOvohtabdtwhaR anddR VeRIakaR iShpmupidaas rekéaed to as
suppl i ed asmperty mibrrégibd @bger.$ THeRfd? ARRA aRY¥nsGANdulréh isWpBIB® againlth BdHtinusHAGY .
the surf agsiafih, thé vehageiBcontos QIMDSIORAstANtIn Ghe\Addinitp bIS1 0GBItsORithéu® RfningFtdl e éiporary
expefi aEninairkpton Voltayein 20Wolts befbre WedittertupBont of BRdic dkifatib tNaverttiglss,Onhe tletsaghfied S
15 vol ts, arbdust of TCirebl) & inGeasetbye eohtrdling \theSeurpit \supply, thersudatd obidtanium &nahanged into
stabili za\tariqus cobr tr@st age as set forth above has not been 25 confirned.
However, al Swthenexperimfentaticode®shoiwh that whem the dempotanyr interrptionsvoltagp sl 15evditsatha veltagant i |
t he vol talgenor@e&@lh'es supplyipg |cursent aghin pnel etehilization of veliegey ag setifortheahovp hasdnaidbadm  at
that véd t%@ma% diloweviate plaintsugh a qage: if @rpenstant aygrens fsi steplieghagaln untl e voitspe egehies 20

e

recovers nd tharyrient swpply s interryping againglithat voliage apgh dherepltas current is sUPPIRSAGRIY. thes
further c TBROVErs pp do E‘?ﬂ’b?‘b@“&ﬁ?‘f Q‘E‘?é"zP% Whea the, urent supRly itdvrthplorratinue H%Pn ed
to vari ou%°°fﬁ$’| Ffacf’d?t F’l°é?j°%t9fﬂ tdacre"@tgs%;’é s“’? he
above anody | °'dfoé°f;1 ':%? gfygen

oxygen®302*° %@eg uc ‘1{;23'" ’SQ @ °i‘tt °r’?’e evo t'i"’nr ty

of about § ﬂﬁé&rrg&%”{% ot 1 AN sertrad i)
VOI LS, UG BmOtuRIE e @e@ asmrqﬁld:g s| (mgors
I

conti nuousl ¥nd fifleAsshe )Sh&u%&doﬁ‘ 1! nBQn @orﬁ\“{o ﬁ%ua&}éﬁﬂ honI 8& b A s'in‘iura.' S
essent kAl pHohlifendrBant RNRSY SHs¥ivddih SileH Bl tie/ SdiitiBikte & Caciboul BB a& Solkioh ke
of oxygenaqawak SR cldSokd ci B6siARHR kS, Foedxhrh @b, Yol tmiscRiryinteRiibtionVftage of an
above- Mendquéuas ol BdikD BREUON id SbolD15 MoiE] Wheh exdbil dkidatdi i EdHERES i BRSPEdN By
aci;d  sol usupglying & @hstank 20rredb afted e IR GRION GAANdAR GXidation Odd EBbUL 18 Volls, @thd @ditage

el @ef r ol yiidcamescondtanDatsaboit 18 volts i@ veunihey o Gheawitabe 6 151 taite befar dhecistae.pticn. At
sul f ur kec thisiatodio bxidation whem clreents isngohignubdugsly ssupglied! .and-te @mla%eqmoumteoftoemm isary
i nt er r uptinesepsed theagyracgfof ditanium i changed de ivarious calbrss @b wafered t in thdcase of the abdves.
When anodhentionetl ghaspheric peid gobiien. Alaw dn thip caspevhowtha tamparatyyntertupliinpltage i lawehibamant
current af\efts, thgeroltage ér'ﬂqmﬁ‘?%w YPPIYinadRe eurigntiagain prsnopltagersiahilizing phesomenon fish e
vol t age bRpEmed Furdies Oxygen @P’“B‘B‘dﬁt‘“ Phsepas-tFeomypuch Bskitsy ible Npqersty %ah "’PH%“R?@M age
of 15 %I '{“g"'l[?g?"o‘}OEEGP H%a'i'?ﬂs'etf‘? ""h"ﬁl;“!ﬂ?“ oyaijtion %ﬁﬁﬂr C oxr dat i on,

current is EFE ﬂg E"ﬁjﬁ\g’p "ut’f? gy i 'g’(ﬂ? pf ?5‘;1 éet‘lle‘: '@ st:teljs
| ncr ease qﬁlhos r|c aci and oFc ?§ﬁlr1 oor ng%gr% ?‘H 6 aEET iil sr.g)prlll?P‘gr.’.rrre‘?}?wthotn
referred quas ﬁ,lh e ATiGNE 307 § o8
Al so, b§ro %@ &daib Q%déu@ﬁpﬁé £ ¥s héi‘rfﬁ el fbg:t\ﬁﬂ\'rt&@ﬂepure%dnm‘}te GudhAN
15 vol tS coiohﬁii;yr o %rsb 200iiEble6 tafluriBassd! RI3Y s/ Wikt Ha tiGhO
vol t age- 2k B ARDE YRBRAMB-1V Dr 48Kk, WAl are Thst Ri&uentt %Mn%%dea\é ight ey S
not obserﬁrﬁsharsFérs)aieﬁrmhd ridsrél bieRifically, sb fond) 86 ARPPENtain shiut 8 ol FRREARY Blbvert and

| Nt er r upt 4un adoiivé SBMerLard tistoRa& In o 3Ry soRtidnAifle 1 titakitih, CddIoP XdiLBRdNERER bbbl hdndled
OCCUr Sss TWithout @AY QfideEisable NdFed.! EypthérOthe \tOlbiingRoceés oF the prbstint Mventdntis b Widcivelyl S
on t he orapplicailé tcadioys withOnata)l(é.¢, AN, bi8.) Whithecantbe anodided Simnilafy teEasia and, also in
phosphor i suclagioyk, tadiust should he conteipad: as s prindpal eliogiog elemenbl ut i on. However, as
stated for phosphoric acid and boric acid, the color tones are al so changed
only by supplying current, wthout increasing the voltage. 50

Col oration by the anodic oxidation progess as set forth above is not
limted to pure titanium Such a coloring process is also applicable to -
titani um based all oys which have been subjected to anodi ¢ oxidati on and

all oys of Ti-6Al-4V, Ti-8Al -1 M-1V or the |like, which are nost frequently
. errpl oyed as h| gh strength materr al s, are exenplified. Mire specifically, so




applicable to alloys with netal (e g., A, Zr, etc.) which can be anodi zed
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