,cde3eFC\:6T09'1 1 ,!I!'L 2003 Specification Metal material havgng {{g%@d
‘thereon chrom um oxi de passive filmand nethod for producing th ﬁ and
parts contacting 5 with fluid and system for supplying fluid and exhausting
gas The present invention relates to netallic material on which 3
chrom um oxi de passivation filmis formed and a nethod for 10 manufacturing
t he sane,umﬂﬂmmmmmwmm suppl yi ng / exhaust system |In seni conductor

manuf act umiiim, ogy, gases with a hard corrosive action such as

hydr ogen chl orwge or hydrogen bromi de 15 or gases with a hard deconposi ng
action such as silane , diborane pregsificadionhe |ike have been used.

Since the gases hard in corrosivity easily corrode usually used stainless
steel (SUS 3I6L) to result in netal contam nation due to corrosion on a

sem conduct Qr substrate, £ sem conductor with high reliability 20 has been
di fficult t&%f% ‘f‘d-‘rjea N ERE L WM BheE epis SOTRMLNM P 1dgr passive

deconposi ng conposed aS|I ue to nickel hard in catalytic
action on tH‘%‘ q’ftde °T BRY HE%F% ghE)a%%‘gearaé’leW%lcpqt@% y

been i 71 cﬁﬂfﬁﬁ‘é@% B § ?'st%'f"efgf RERPYEhT oo TUA Ao Rt 2 i g

ng
a chrom um oxl ae passivation filmhas been introduced in order to soI ve the
probl ems descrl bed above. y 7 J UL 2003 However, a devel opnent of the

3 ‘ d - echnol ogy prior to oxiding
treatnment or various technol ogl es S ch as a technol ogy for supplying an

oxi di zi ng at mhRheresenthiAsecheiPRrPd 1D AetaNNoRERAtEALAD ) which
oxi di zi ng gases have been required in order to formthe chrom um oxi de

passi vati on 4 i¢hronihen-efxoide pds diasthesn fiidmodsi bbeméa@ 4md ma tlechod for
Chr om um oxi de passivation filmonto the optional netallic material, anal

parts i A6xpenatyEdgtuning dver same t mdgh filtuldasubekying t/eekhat sts yertn .ng
chrom um

Background Art
In semiconductor manufacturing technology, gases with a hard
corrosive action such as hydrogen chloride or hydrogen bromide
15 or gases with ahard decomposing action such as silane, diborane,
phosphine or the like have been used. Since the gases hard in
corrosivity easily corrode usually used stainless steel (SUS
316L) to result in metal contamination due to corrosion on a

semiconductor substrate, a semiconductor with high reliability

. w;"

20 has been difficult to manufacture. )
Moreover, since the gases w:'.tn.tne hard decomposing action

are decomposed easily due to nickel hard in catalytic action

on the stainless steel, and desired gases are difficult to
supply with a desired concentration, ‘the semiconductor high in

25 reliabilityhas been difficult tomanufacture. Inrecent years,
a teschnology for formlug « chiromlum-oxide passivallon £Ll1lm has

been introduced in order to solve the problems described above.

LT 1

*166166*



. . . . . A 1.JUL 2003
1C1 for inprovenent of corrosion resistance according to the pri o% art, It

_has teen not excellent since it is pear in adhesi @, noreover chronium has
a'large internal stress ( crack is caused, so that corrosion is caused at
an interface between the netallic material and the coat film Al though a
crack-free chromum 1 ~ coating technol ogy has been devel oped in order to
sol ve these crack, fracture due to distortion at processing are caused
since a filmthickness is thicken excessively. thereby corrosion 'being

d. M t here has.b t hat _al though a dual - | Wi -
720" chr om untBBEE PR 1 SERRIPEBN"RAS BRI AHIRGERE S dBRci o UBF o8 hi <

fracture due_to.di SLOLL] n,. this_technplogy. al so is different each other in
coating pro%é:sesaetsmeélrfd treéjg‘ﬂ)lotlsogflynpgr:iolrng?e‘g“gleﬂl%%;?ﬁeagg‘?ﬁafxi ¥ Lo880r in
producti vit ver e .ha h t.hat _heat treatnent is
25 perfor mﬁ:eﬁoﬁ'%r%aasl tg(i:]l?)g{lt F%g.ﬁ %%@%6§§t Ogr%% 7 eﬁ%ﬁf‘t‘ﬂg‘}-.z}-ﬁﬁ/i ri
LhG-d Le~c3.Jpfdidinesbss kLKAt a2 apahhérh [ l a3 .,y on,the
surface after c%%i ng, the coaat ??‘F‘%?sﬁ%ééél %(I?_Iaofr%j ?é@?bggﬁt~~ra}ﬁ~om >1<'h t he
film obtgi negraftLindeghsbseafai@Nt bdén AreaiRRslt arOXbAgaf i L OFoHAS tfie
property of cermaic , and since the netal material of the substrate [ayer

i's contact wHdomiom-astMBe opaesivliCNoNaGdaNdi.es TxeSdE0ED! I 9% O Hr 8gERSSES
on the interface between 5 the nmetal of the substrate |ayer and the coat
film and thenglessitele torfosh thargaistancoxdas pois besabinicies heeauae of
the conposite-oxide film furthernore it is poor in workability because of
t he propert ymfioerhmetalllic apeotiadf ande pantentinexpeastioepyovi de netal lic
material 10 on which the chrom um oxi de passivation filmhigh in
productivity Mereevierd asghaugbtiodasobeemutachnelagy tdns siane chyofdum ng

t he ahr\émum OXi deIpa~si vatign filmoxocller~t .in corrosion res~.stance

i nexpensivel SPGB AFEEPYENERG PLTHEOSHND ABFeEEARER AFCALHidR FBnthe Prgor
ide th ts, tacti 1 ith fluid d f~ u~.d | yi ~.
Capabl o of SHABl I T aa A Ao SF AR ns SBFP o8F i1 JPIRF o MORGHRE .

chrom umoxide film ex%el lent .in cq‘;rosi on resift nce w t hoyt,containing an
% 3 2

oxi de film oF"BRREFT st APILSH nas 2 Jar e in oot RET PRV MG TREIRSER i ¢
Vati on ooy gt bEekpEL bR LR R BRE e 0 ebREaCR ARE R et 1
on the motal THEohetbr ol SR EPeR a2t
than |.5ign AcABLHE0dSind BN ddsl pebd dévELspddlin erawe t8tddlve these
avc:V~.a.iu~ to the invention on which the chrama.um oxi de passivation is 3
crack, fracture due to distortion at processing are caused since
a film thickness is thicken excessively. thereby corrosion
being caused.
. Moreover, there has been problem that although a dual-layers
56 chromium co_a?::Lng technology has been developed 1n order to sol;‘e
this -rracture due to Aistortion, this technology also 1s
different each other in coatiné processes and results in an
increase in cost, so that it is poor in productivity.
* Moreover, there has been a technology that heat treatment is
25 performed after metal coating. Hewaver,- there have been

problems in these technologlies that vacvancies (pinholes) exisl

on the surface after coating. the coat f£film is peeled off, or



11J 1" L 2003 formed conprises a step of formng the passivatign {ul mms

. COnsi 9ting of the ehram ~trn oxide by applyi~~ ~laG L |.reatnent in an
oxi di zing atnosphere after coating chromuman the netallic nmaterial ofi
whi ch surface roughness (Ra) of a coat surface is 5 not nore than 1.53m
Parts contacting with fluid and a fluid supplying / exhaust s'y'stem
according to the inzrantion arc charaateri ~ed by that these are constituted
by the netallic material on which the Chrom um oxi de passivation film

havi ng the passivation film 10 consisting of the chrom um oxi de obtai ned by
oxi di zi ng t hkedfilambibained afiterfraredrasthéet netakbbingosaterbat aofe (i ch
suraee roughness (Ra) is not noxa than 1.53m 15 Fig. 1 is a schematic view
of a gas suppl¥angr sysipemtysed tecanthr omdimioxicdehpasst yRtneoredid Moz
according to the invention. Fig. 2 is a view showing a result by evaluating
chror ni um o%hée Sﬁﬁsﬁr\ﬂéﬁ oka¥4d niaf ceptegitdiwitiy coemesint bgsphotawrect ron
spectroscop 3is a viewshow ng results by eval uating
surface r ouéﬁﬁ@ggiﬁﬁaﬁx REXERA&OB P IFTFHENOR ddiesinheEf ate tipgween

h f di ~ by
Cbeervntd on e 5e AT LY AL b A b FLAEE LG D tagwoytxém%i’ﬁzbgﬂ. Fhdthene 25
| ft | b
0 ﬁyﬁuueéls‘é?%%%?ﬂw nEeflLahED T AR aﬁ”ﬁﬁ% .q‘éfs:{%%%@caf% to
t he Inventleeme,egiéaﬁekg wfi}rw&é{&%ﬁ ea&@e% goz!. r]-SJcta(Labrz.llUl%g s

not given, and sanpl a a ter eaning wt uItra rosi on

test. 101 fhewahakeoadirHat gBBhedeYi 68 Sedfifibuid control vaI ve | U~
react ~. on chanber

The object of the invention is to provide metallic material

10 on whicd the chromium-oxide passivation €£ilm high in

productivity is formed and a method for manufacturing the same

by foxrming the chromium-oxide passivation film cxoccllent in
corrosion resistance inexpensively and in a short time.

The objsct of the invention is to provide the parts contacting

15  with £fluid and a £luid supplying sysivem capable of supplying

- safely £luid hard in corroéivlty by forming the chromium-oxide

£ilm excellent in corrosion resistance without containing an

oxide f£ilm of other metal.

e
-

20 Disclosure of the Invention o
The metallic material according to the invention on which the
chromium-oxide passivation is formed nomprises the passivation
film consisting of the chromium oxide obtained by oxidizing the
chromium coat on the metallic material of which surface

25 roughness (Ra) is not meore than 1.5im.
A method for manufacturing Lhe melallic walerial avcorndiuny

to the invention on which the chromium-oxide passivation is



Best Mbde for arry~~C~ oLt r . Tny~inn This invention conprises é‘%f%%'%?a
. formng a passivation film'f0 consisting of chrom um oxide excellent in
corrosion resistance on an opt~.onal rnetall,ic materyal by giving heat
treatnment in an oxidizing atnosphere nn a ~nr~~c,a obtained by coating
chromumonto the netallic material (for exanple, copper material ) of

whi ch s~xrface roughness ( Ra ) is not nore than 15 1.5im In the
invention, a contact ability of an Interface | 7et\Ween the netallic materi al
and a coat filmis inproved by coating chromumonto the netallic materi al
of whi ch sufidzwssl r ooghneses( Ra) stepnof nbeenidmntihe Sigssivaadin | Shlmt o

strengthen, a coupliing (, " .| 24 ~arae of the interface by applying -
heat treat RaRsisFise ¢€ the Wﬁmﬂeggléﬁ herppdriaatlitonal L aditgwndintnand in
adai’'l .ic~n, Lam chrom um oxi de passivation filmexcellent in corrosion

resi stance %ﬁxﬁélﬁéﬁﬁe@tms%%??laﬁ@%ﬁ%%% chremipmnen thEhmetaddéati on
conprises a step, of for t he _passivation 25 f|In1conS|st|ng of the
seal ed chr dif J(BJ-—d’Jé @’E&E&I EHngﬁec’b‘?‘Hﬁ‘ﬁﬁ? (88 sPAR AL SYFIEFECHy L Reat
treatnest |n the OXI{H g 9as at nosphere on the surface of the matallia
materi a on Which Chromumis coated. According to the

~. nventi on, n r Ug resence
of vacanci es : i %B}-‘ gg:@%gh %g%o ld‘%) alrn(r%isg‘dd |olr‘1%i&ghﬂtﬁ%rﬂ S‘Q%ggl T
passi vati ons«}stérm SXSEEAHNY £ G T ON QL ™ %%'cSEﬁQQ:Qc‘E@Q Be4f 8 ?m%ﬂa@y
applying oxidizing treatnent. In this invention, definition of The netallic

material, defdsdtaed éﬁném&&@%;ﬁftﬂ&%&qﬂﬁ@%tﬁﬂﬁlﬁ%nC%&%H' % Lhe
oxi di zing atnosphere are riot required, and it becones possible to formthe

chr ona. ur n- et GELmASCE Ve | paig € 1 vam Lon e mRtingnahel @avBliglatton wateri al
and the parts inexpensively as conpared to a chrom um oxi de passivation

treat neift ofonsbspingrofir the Dechicembumt bendef obhainedabyi oxidaatey aheari d
the shapo of the parts and precise control of the oxidizing atnosphere are
not requi r edhTWNERBLGORAPRTGeHONMEn Opr SBacMetRlicamalberiedl cfewhith
AJ.though there have been problens in the conventional crirom uln-oxide
passi vat i onSEFEAFAERPUERRARB| 6BF) t HatPThetera Sh@mprlolfilm i n production cost
and productivity is poor, oinvc the concentration of the oxidizing gas is
low as is 10 ppmto several hundreds ppm noreover, the range of the

concentrati Bn Zg @I o) ilsi garrog gﬁd go use of special parts for an

axi di . 2i ng~ diluts.ng teann0|ogy are
requir in t r at I

noni to?p‘? or %ﬁ% qgggt%'%ﬂ%%%gg%sﬁa%’?g% %I%dos %E‘BP%%%L@Y r%%?ilrrerﬁ

tenperatureg éﬁforﬁflﬂﬁ’-eoﬁdé hfafQREHIGNC LD ld b find @bMBAE Ofhvention.

Fig. 2 is a view showing a result by evaluating chromium-
oxide passivation film after oxidizing treatment Dy

.. Pbhotoelectron spectroscopy.

20 Fig. 3 is a view showing results by evaluating surface
roughness (Ra) dependendce oOf corrosion resistance of the
chromiim-~oxide passivation £ilm according to the inventian hy
SEM observation.

Fig. 4 is a view showing results by SEM ghservation of the

25 sample after corrosion test by chlorine gas of sample by using
a melhud Lo manufaclurinyg Lthe cliromiuw-oxide passivaliou £ilw

according to the invention and sample which oxidizing treatment
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25 of the Ghrom um--oxi de passivation filmcan. ~be set wi dely accv~a~.y Lu
. timpt-ceent invention, whereby Che chrom um oxi de passivation treatnent

i nexpensive and high in productivity can 6 aas,~al. 200 be realized.
Tha ahxam um oxi de passivation LJ.I mexcellent xn corrosion resistance
beconmes passable to formon the optional ma~r~llic material and the parts

i nexpensively and in a short tine 5 according to the invention, the fluid
suppl yi ng system capabl e of supplying fluid with the hard corrosive action
in safety can ha ~onstruated. 10 A~.though a form ng technol ogy of a

chronmi um ox+ N Pasivieat i SRAf sampl asafidd cdeaniagputts wontaghineg waitlel f1 ui d
and a f luad _siirpl yinr~ / exhaust system aacox~ding to the invention wll
bra descri bREESF t FOFEP ke t he drawi ngs as described bel ow, the

i nvention should not be |.im-.ted to these enbodi nents . 15 Although a

chr om um-ao L. nent is aepvsl~Cea by a. plating

met hod, in ~.tion thereto, deposition may he parf~rnRr~. by ac~ating

t echnol ogi egggucftf%oé":rfrq@ q@ﬁ%ﬂ%’ﬁtn&el’fé‘tcﬁod, H P nethod, a sputtering

met hod, zbepositi nAay. rfornmed by two-steps form ng nethod which is
& TR A o

desi gne e spt]’taté’rei ng nethod initially and then to form by

the pl ating; get hqgd, IheL£ U, eover. baking is prefPrahly performed anve
at |ow tenmperature of 100 ~Cto 200 ~C in h~. gh~purity inert gas atnosphere
( the oancentration of noisture is not nore than 1o 25 ppm) and than heat
treatnment is perforned, when formng the chromumcast filmvy a weL-Lype
pl ati ng nmet hes BAE 0¥ 6 (i@ o ] i is preferably perfornmed 7
11 ,i"U- 200 afi ter heat treatnent.

This invention comprises a step of forming a passivation £ilm

10 consisting of chromium oxide excellent in corrosion resistance
on an optional metallic material by giving heat trsatment in
an oxidizing atmosphere on a snrface obtained by coating
chromium onto the metallic material (for example, copper
material) of which surface roughness (Ra) is not more than

15 1.53im,

In the invention, a contact ability of an lnterrface between
the metallic material and a coat film is improved by coating
chromium onto the metallic material of which surface roughness
. {Ra) is not more than 1.53, in addition, to strengthen a coupling
-2(’) force of the interface by applying heat treatment to solve t;é

poorne-:ss of the c;anventional adhesion, and in addilion, Lhe

chromium-oxide passivation £ilm excellent in corrosion

resistance can be formed by applying oxidizing treatment.
‘This invention comprises a step of forming the passivation

25 f£ilm consisting of the sealed chromium oxide excellent in
corrosion resistance by applying heat treatment in the

oxidizing gas atmosphere on the surface of thematallicmaterial
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Moreover, au: tcnite System st~.znless s Lael ( 5US316L ) was used for the
netallic rnaterialJ. to be oxidized. (Enbodinent 1) 5 Fig. 1 is a schematic
vi ew of a gas supplying systemperformng treatnment for the Chrom um oxi de
passivation filmaccording to the invention _ Argon is zntraduaod a9 an
inert gr~s and o, xygdn as an oxidizing gas far diluti,an in the gas
suppl yi ng system The chrom um oxi de passivatian filmwas forned using this
gas 10 supplying system In th5.s enbodinent , an influence of the surface
roughness { Ra } of ‘the netallic, material to be oxidized way ~casched by
corrosi on t¥WtWhdh CEFOBEURe 1§a802d di Acegrdandi t6 ot dmyeBQ0.o@C, t3@ ni n)
oxygen of 50 ~ (diluted by argon). 'I5 Fig. 2 shows a result neasured by
eval uat i ng RFRHFUADENTE RS FREFER12M Faupyd EBCA 19U themmde ey cshictazu
Sei sakusyo after oxidizing trc~atmAnt. Fromthe results, it was verified
that the chf3FRRFHKi d@IFas P46 ancR | Rof SedBstant +al 13Add0ion hadNseen
formed, which .., ~ 120 is approximtely 30 nmfromthe outernost surface.
Tl ~c cc~: cxclﬁ?fﬁi%"smﬁlées pg%%zr%ﬁl%deﬁri%e FHEdESn P sERTERGIOM or i ne

f 0 ~ t t a 5 fl t | , f. 4Hr th h
ggzeloer é})? ed” ?%£$E£§T€f%%§gr% sjgr\r/]a??o @2’5&3&%&%& W%%S%F§%§Tﬁ,rn%lrjrgdeagy
Ni ppan Densi Kabugi ki Eﬁbéﬁﬂ%ﬁ,afcfe%r'n%'ighz'o%g { %%8@9{111::':&:% eFs3ovs
results after the au.ctwsiun test. Ia'romt e resulfs ;[ Tt was ng‘t veri‘fi ed

that corroshyeipiedesicr entisStapd o¥ tnd phrldGarbpdNs Las8n0k L NG SWd ace
roughness (Ra) of not nflre than |.5i m whereaw the corrosive products have

aeesi sca, tbri€Lzing dtidsPArdatentdt begaikhBan Adt! bedsméd ool dihat
adhesion nf _ the interface between the netallic material and the

chrom um coat fofm|thedehenmiumt-exidsopidwiveatioar F0Q 6ATHOSODHtS drrsed as
the surtace roughness (Ra) becones large. fromthe results as dooari bed
above, 1@ |wepaiiSedmateriahcanhriive partexidexpessivaly ons fédnpdisad rig
corrosion resistance. Wich is excellent in adhesion of the interface

bet ween t he@1GhRSMIT-@Xdsteer PaFShyalt iae Cheabmemt codt fhe npeanrbeadtaz ~nmed
when trie surface roughness (Ra) of oat nore than 2.53m Mradver, the
chrom um oxPaELPASEPR AT Fher MPAAL 4 EHRAt RS RBAL the hARsHPE e RaF e

ol G zed | naRFERARREN oL 35 TR AU 160 CRPORPhAFEANE BFF AREOERh ove
dhesi I k.. and_f t d, di stortion.
Ver pover , 1 Hay<hhYc HPEBRegPRaR ERaoE RE &Rre ot o 3 estisi vatfon

(il mcafsbe {01 pRgf 4ARAY AN A °GE0o10he e ALY G dRRng?

chromium-oxide passivation.treatment technology that there is

A praoblem in production cost and productivity is poor, since
the concentration of the oxidizing gas is low as is 10 ppm to
several hundreds ppm, moreover, the range of the concentration
26 also is narrow and so use of special parts for an oxidizing-g;;
suppla'ring systam and a special diluting technology are required
in order to control the concentration pracisaly and monitor for
control of the concentration also is required in treatment
temperature, the range of the forming condition for formation
25 of the chromium-oxide passivation film can be set widely

accurding Lu Llie present invention, whereby the chromium-oxide

passivation treatment inexpensive and high in productivity can
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The accel erated corrosion test of the sanple on which oxidizing treatnent

wras given in the sanme condition as Hrbodi nent 1 and the sanple vn which
oxidizing treatnment was not given was performed under the condition of
sealing chlorine '25 gas of 100 % under not nore than 5 Kgf/cm- at 100 ~QC
for 24Hr. Fi,g. 4 shows tlzd za: ull5 try SEM observation after the
corrosion test by ,3SM 6401F, nmade by N ppon Densi Kabusi ki kai sya after 9
1 1f UL 2003 ~ oxidizing treatnment, as well as the results by SEM
observation of i-ha sanple after cleaning with ultra pure water ar LG
corrosi on tesstregkigad.he results, it was not verified that corrosion exist
5 fox the sanple an-which oxidizing treatnent was given, whereas Lhe
corrosi ve prd&gccbsonave-pEéfeseasseyeienriilve cxgeplensninhtenrogidnzi ng
treatment eras not given. Nbreovet£ it has been guessed fromthe results
t hat SEM oBsF4ai3se ReSopest BrFsd Part &P %@J@&rﬁmgmeh@wéﬁplaé afrallio
corrosion test wth u%ér%ﬁgure water to renpve the corrosive products c, ~,
S

~y like tha{‘fa%‘?ﬁﬂ%]esa Aot %ﬁv@#%?nﬁ%‘@ls}’arﬁ}% oft \ﬁhi%tl;f%&i BFLE‘Plng
Fedt et e B 0 ST oA e tpetanl g5 Ll B 0015 )
ot ot ven S5 syEERYate Eluldi e BE TR BBRIPLED, RECGH 10 AR, (08

exi sting afg&rophst+iegl has been found by these experinents that there
are the vacancies an the coat filmused for the prior art, and aarrasion
caused by the vacancies is progressing, however, the vacancies . .":, 20
are filled-- according to the invention, whereby the chrom um oxi de

passi vat i orEfibhddiimduhtd ~, s G vsCgt':vlil CCG and excellent in corrosion
resi stance can be farnmed on the outernost surf ace . ~5 g'p~a ? Gb~ 1| i
fir fdth _ Althaugha fogovigidntethneheop pdseahromiamt oxide phssiaegivat i on
filmconsisting of chrom um oxide excellent in corrosion resistance 10 1
1 JUL 2403 FHLD 8RcVopt i BhatheeRar s cConttaghing widh sdundr mad aaddwddi ng to
the pre~cnt invention, the conventional problemof interface corrosion
caused due FBPPHBLRGok@¥@YSt FHELERARARCPFHALLS Bhe 1RDVeREIOR Mgkt #%d t he

vacancies (,pin hol es or gpe 5 ~.ike can_be solved) in addition) the
chr om-. umoQEﬁErfJaggi YkForr? erence to the drawings ag described below,

the invention should not be limited to these embodiments.

15 Although a chromium-coat £ilm used for this experiment is
deposlited by a plataing method, in addition thereto, deposition
may be performad by coating technoloegiss such as an ion plating
method, HIP method, a sputtering method. Deposition may be
performed by two-steps forming method which is designed to form

56“ by the sputtering method initially and then to form by tﬂ;
platiﬁg methodnthereon:

Moreover. baking is preferably performed once at low
temperature of 100 9C to 200 QC in high-purity inert gas
atmosphere (the concentration of moistire is not more than 10

25 ppm) and then heat treatment is performed, when forming the

chromium-coat £film by &4 wel-Lype plating method.

Moreover, an annealing processing is preferably performed



filmexcellent in corrosion resistance can be fornmed by applying 1))1~JU3'~2@3T
i rig treatnent . According to the present invention, def.initivn of the
nmetallic material.) defl.riition of the shape of the parts and precise 10
eont xol . o~ the oxidi zi ng at nosphere era not required, and ~.t beavrnes
possi b7.e to Cormthe crirarniumoxide passivation filmonto the optional
npfial 1 is mater~.al and parts i nexpon~ivoly as conpared to a

chrom um oxi de passivativn treatment of the prior art , and def inition of
t he netal. I#‘ tmalt erl t he shape of 15 the paxts and precise control of
the oxi di zi % % D eﬁ’% Yot xe~ui seci, wher eby |rrpr overrent |n
productivity s reallzedﬁ Acatrrding to the invent

suppl yi ng sys arm caﬂa‘%’]l tc’f”s 53F§gﬁ'gsﬁ‘?’tﬂld3% fhe?%ésﬁéF&"E‘dr‘Y%}%W@"actl on
in safety cag. L 2003 What i s cl a?
med is 1 . Mta |e mat er glfatperrokval‘lde be{ hox&d&ﬁ? i"u. ' sui u- oxi de
passivation ﬁmﬁ,@aﬁ%@flﬂ ng a passivation fi,~mconsisting of chrom um

oxi de obt ai ned by oxidizing a chromiumcant on the netallic material _ 5 of

whi ch s& f aceriughnes schBaktis Sy o4 @aﬁ@bﬂly@nrgr%y%t?ﬂ_g%r%tﬁl ngj ‘o

mat erial provided with the chrom um oxi dée passivati m-accor d
claim1, whereatmenn fiool eise ofhronidhnc bR Moty £ ¢t RAS 81 YAt Qb fd 4 1% e
filled. 3. A nmethod for manufacturing nmetallic material an which a 1Q

chr om umroxthelel.rpagstidcat | OArgphM s softoro@echedcaspid Shegtt §ies s-_t;ﬁ)ugg,gtmr mKNc~
t he passivation filmconsisting of ohrom um oxi de by applying heat

treat ment i®Sa3n eXdiginghgast fesphierutain dn tbet gay siprdying eystetal | ic
materi al of which surface 15 roughness (R$) of a coat surface is not nafe
than 1.5. mTlA EHUELEhdgle RSHVATLPDI Sllamasaforued wsipg yitig 'gasxhaust
System_‘c{ n% : g nmeaal | ic material. having a chrom um oxi de

passi v~ tio “?PHW% cHY T 1y to claim~. . 12 . AH. A. AuF. AyN. A. AA. AN. Ay. A. AS. A

kR R R R B

of the metallic matarial teo be oxidized wae gscarched by

corrosion test with chlorine gas. Oxidizing conditions are 500
eC, 30 min, oxygen of 50 % (diluted by argon).

15 Fig. 2 shows a result measured by evaluating chromium-oxide
passivation £ilm by ESCALOU, made by Shimazu Seisakusyo after
oxidizing tresatmant.

From the results, it was verified that the chromium-oxide

passivation £ilm of substantially 100 ¥ has been formed, which

L

20 is approximately 30 nm from the outermost surface. )
The éorxuaiuu Lesl 1is performed under the condition of sealing
chlorine gas of 100 % under not more than & Kgf/em® at 100 QC
for 24Hr through an accelerated tast. Surface observation was
performed by JSM-6401lF, made by Nippon Densi Kabusikikaisya

25 after oxidizing -treatment. -

Fig. 3 shows results after the couLrusion test. From the

results, it was not verified that corrosive products exist in
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10/ F=t 10% & ) 99! 10% 95g#10% / "/ & (3
110%/ & (¥ ?%;@@‘:4@ @M ¢fn be forme by allowing to coat a metal
on the metallic material to be oxidized in pretreatment for
15 forming the chromium-coat film to improve adhesion onto
chromium and to prevent crack and fracture due to distortion.
Moreover, the more close-grained and tight chromium-oxide
passivation £film can be formed by doping with hydrogen into the
oxidizing gas.
20 | Embodiment 2)
The accelerated corrosion test of the sample on which
oxidizing treatment was given in the same condition as
Embodiment 1 and the sample on which oxidizing treatment was
not given was performed under the condition of sealing chlorine
25 gas of 100 % under not more than 5 Kgf/cm® at 100 oC for 24Hr. -
Fig. 4 shows the rusulls by SEMobservatlion arter the corrosion

test by JSM-6401F, made by Nippon Densi Kabusikikaisya after
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< 1Bodag) beravgrys sedRE ¢ - the10%E Uy that SEM
observation was perférmed after cleaning the sample after
corrosion test with ultra pure water to remove the corrosive
producls vr Lhe llke that changes was not observed for the sample
on which exidizing treatment was given. whareas there ware the
vacancies (the pin holes) of a diameter of approximately 0.1lim
on the site where the corrosive products were removed for the
sample on which oxidizing treatment was not given, and this was
CorLusion coulribuled Lo the pin holes exlisting after plating.

It has been found by these experiments that there are the
vacancies on the coat £film used for the prior art, and corrosion
caused by the vacancies is progressing, however, the vacancies
are filled according to the invention, whereby t;é
chromi'um—oxide passivation Lilm which 4ig close-g;'a.:i.xxed and

excellent in corrosion resistance can be formed on the cutermost

surface.

Applicabhility €

According to the present invention, the passivation £ilm

consisting of chromium oxide excellent in corrosion resistance

10
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5 like can be solved, in addition, the chromium-oxide passivation
filmexcellent in corrosion resistance can be formed by applying

oxidizing treatment.

According to the present invention, definition of the metallic
material, definition of the shape of the parts and precise
10 control .of the oxidizing atmosphere are not required, and it
becomes possible ToO torm the chromium-oxide passivation film
onto the optional metallic material and parts inexpensively as
compared to & chromium-oxide passivation treatment of the prior
art, and definition of the metallic material and the shape of
15 the parts and precise control of the oxidizing atmosphers are
not reyuired, whereby lmprovement 1n productivity is realized,

According to the invention, the fluid supplying systaem capabla

of supplying £fluid with the hard corrosive action in safety can

he constructed.
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obtained by oxidizing a chromium coat on the metallid material
5 of which surface roughness (Ra) is not more than 1.5im.
2, The metallic material provided with the chromium-oxide
passivation £film according to claim 1, wherein pin holes of said

chromium-oxide passivation film are filled.

3. A method for manufacturing metallic material on which a
10 chromium-oxide passivation film is formed., comprising the step
of :

Fm‘miné the passivation f£ilm consisting of chromium oxide by
applying heat treatment in an oxidizing atmosphere after
coating chromium on metallic material of which surface

18 roughness (Ra) of a coat surface is not more than 1.5im.
4. Parts contactmé with tiuid and a fluld supplying / exhaust
system, comprising metallic material having a chromium-oxide

passivation £ilm according to claim 1.
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