Specification Metal material having formed thereon chromnmi um oxi de passive
filmand nmethod for producing the sane, and parts contacting 5 with fluid

and system for supplying fluid and exhausting gas Techpi ' of the
I nvention The present invention relates to netallic rrammmmmmﬂ“‘W| ch a
chrom um oxi de passivation filmis formed and a method tor 10

manuf acturing the sanme, and a fluid supplying / exhaust syéi em Backgr ound
Art In sem conductor nmanufacturing technol ogy, gases with a hard corrosive
action such as hydrogen chlori desgdc i P9dh brom de 15 or gases with a
hard deconposi ng 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 netal contam nation due to

COrr 0Si OMeh 1A et e E0HTH Ued Win g Uitsitnicd €6h e ST GG ot dd) pr € ve
reliability 20 has been difficult to manufacture. Mreover, since the

gases W tfi Inheartbmé thech foas prodactingn thar sasdes oand Seareasédnt feeini® ni ckel
hard in catalytic action on the stainless steel, and desired gases are
di ffibul twitthh fupipl yand slysdethe foreduppihgdngr lubd, andecexleausoidgcgas hi gh
in 25 reliability has been difficult to manufacture. In recent years, a
technology for formng a chrom um oxi de passivation filmhas been
i ntroduced in order to solve the problens descri bed above.
Technical Field of the Invention

The present invention relates to metallic material on which

. a chromium-oxide passivation film is formed and a method for

10 manufacturing the same, and a fluid supplying / exhaust system.

Background Art

In semiconductor manufacturing technology, gases with a hard

corrosive action such as hydrogen chloride or hydrogen bromide
15 or gaseswith 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

20 has been difficult to manufacture.

Moreover, since the gases with the hard decomposing action
are decomposed easlily 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 reliabillityhas beendifficult tomanufacture. 1Inrecent years,
a technology for forming a chromium-oxide passivation £ilm has

been introduced in order to solve the problems described above.
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However, a devel opment of the netallic material, and a surface treatment

t echnol ogy prior to oxidizing treatment or various technol ogies such as a
t echnol ogy for supplying an oxidizing atnosphere such as tenperature and a
conponent ratio in 5 oxidizing gases have been required in order to form
the chrom um oxi de passivation film Therefore, it has been inpossible to
formthe chrom um oxi de passivation filmonto the optional netallic
material and parts inexpensively. Mreover, although it has been a

t echnol ogy HeGRivierd & eV lePmeb@ O thieé EYEIEDa®bran!, asnda sesfssance
according to the prior art, it has been not excellent since it is poor in

adhesi on, trd@tVertedHiclBgiMpIasa tbabgedi i agnelreatn€ns, of Negd dgs caused,
so that corrosion is caused at an interface between the netallic nateri al

and t he cosihriolonied tdhmlglasa actecknblegycBoensupplpingadn nexidrdtwg ogy has
been devel oped in order to solve these <crack, fracture due to distortion
at processimysphereassetl sasmicéempefratorehi akhess canpdnakienratdessiwvel y,

t her eby corrosion bei ng caused. Moreover, there has been problemthat

al t hobgh exidlid ingygnses2thave ohbem graulned ethnoirdgyr hee Keam devel oped
in order to solve this fracture due to distortion, this technology also is
di f f er entchzzamiwnieside passingtpeocaskw. andhegefiore . .i nitinhasncheere in
cost, so that it is poor in productivity. Mreover, there has been a

t echnol ogynReggimkatorFerm fgtchrombun e idp pagsavasdonet bim eg40; Hae

However, there have been .
optional metallic material and parts inexpensively.

. Moreover, although it has been a technology coating chromium
10 for improvement of corrosion resistance according to the prior
art, it has been not excellent since it is poor in adhesion,
moreover, chromiumhas a large internal stress, crack is caused,
so that corrosion is caused at an interface between the metallic
material and the coat film. Although a crack-free chromium
15 coating technology has been developed in order to solve these
crack, fracture due to distortion at processing are caused since
a f£ilm thickness 1s thicken excessively, thereby corrosion
. being caused.

Moreover, there has been problem that although a dual-layers
20 chromium coating technology has been developed in order to solve
this fracture due to distortion, this technology also is
different each other in coating 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. However, there have been
problems in these technologies that vacancies (pin holes) exist

on the surface after coating, the coat £ilm is peeled off, or



problenms in these technol ogi es that vacancies (pin holes) exist on the
surface after coating, the coat filmis peeled off, or 2 the fil m obtained
after heat treatnent is a conposite-oxide film or has a property of
ceram c, and since the netal material of the substrate |ayer is contact

W th corrosive gases when vacancies exist, corrosion progresses on the

I nterface between 5 the netal of the substrate |ayer and the coat film and
the desired corrosion resistance can not be obtai ned because of the

conposi t ecxedemidBtaidet hReeFtent tiehtmERLMH d & compoBRitlel-bxkideecaure of
the property of ceramc. The object of the invention is to provide netallic

material odGa¥ avpirobelrlty 68 o8-amt OXi &8 RATHe/ heORethll MAtghian of
productivity is formed and a nethod for nmanufacturing the sane by formng
t he chronihen sybgderpaesidaidroniéi kconeace! [witth | Coreosivsei gasessiwlhiamce

I nexpensively and in a short tinme. The object of the inventionis to

provi de tvecgaries exdisdct cogrodbonipgrograsisesaond the hotderfappl lyetgeayst em
capabl e of supplying safely fluid hard in corrosivity by formng the

chr onbumihe deetdl | off eikee| sWnst¥ate okayet omnd ekhsteorte Hillmowandokheai ni ng
an oxide filmof other nmetal. 20 Disclosure of the Invention The netallic
mat eri al desbrell ferresliea regsiatanee sanpPEe petaipedhmesawse @& the
passivation is formed conprises the passivation filmconsisting of the
chr oni umIANRRS bR 0RAe &/Pﬂd'k-i dunthenmere .c fltodSuRPeBalt WX RE EY | i ¢

material of which surface 25 roughness (Ra) is not nore than 1.51m
because of the property o6f ceramic.

. The object of the invention is to provide metallic material

10 on which the chromium-oxide passivation film high 1in

productivity is formed and a method for manufacturing the same

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

The object of the invention is to provide the parts contacting

15 with fluid and a fluid supplying system capable of supplying

safely fluid hard in corrosivity by forming the chromium-oxide

film excellent in corrosion resistance without containing an

. oxide film of other metal.

20 Disclosure of the Invention
The metallic material according to the invention on which the
chromium-oxide passivation is formed comprises the passivation
£ilm consisting of the chromium oxide obtained by oxidizing the
chromium coat on the metallic material of which surface
25 roughness (Ra) is not more than 1.5im.
A method for manufacturlng the metallic material according

to the invention on which the chromium-oxide passivation is



A method for manufacturing the netallic material according to the

i nvention on which the chrom um oxi de passivation is 3 fornmed conprises a
step 'of formng the passivation film consisting of the chrom um oxi de by
applying heat treatnent in an oxidizing atnosphere after coating chrom um
on the metallic material of which surface roughness (Ra) of a coat surface
Is 5 not nore than 1.51m Parts contacting with fluid and a fluid
supplying / exhaust system according to the invention are characterized by

that thesgrd® eoRpiiikekeda _bx;tb?e &Et olring ngRt €d abacR10AKABNt N1 Im
chrom um oxi de passivation filmhaving the passivation film 10 consisting

of the chisgigtDxg @& ehbadivesniym @HideZ bRapPByikd hedtureadneatein or ned
on the nmetallic material of which surface roughness (Ra) is not nore than
1.51m Bin ekiddydmigoatmosphetrbaafreanicogt ihy Ehgomium omthehmeeaiTivi ew of
a gas supplying systemused in a chrom um oxi de passivation film according
to the | mestarial ofFwipich ssrfiaceerosgbnesg (Rakpxfl a bpatvatmfiacagishr om um
oxi de passivation filmafter oxidizing treatnent by photoel ectron
spect bosouply . m@e Fihpn 31§ 3im. vi ew showi ng results by eval uating surface
roughness (Ra) dependence of corrosion resistance of the chrom um oxide
passi vat i oRaptispcaatecting vithheluhdeand on fBpidSenrpbyéngal i ephawsy. 4 is
a view showi ng results by SEM observation of the
system according to the invention are characterized by that
these are constituted by the metallic material on which the
‘ chromium-oxide passivation film having the passivation f£ilm
10 consisting of the chromium oxide obtained by oxidizing the
chromium coat are formed on the metallic material of which

surface roughness (Ra) is not more than 1.5im.

Brief D LDt f the D .

15 Fig. 1 is a schematic view of a gas supplying system used in
a chromium-oxide passivation film according to the invention.

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

20 Fig. 3 is a view showlng results by evaluating surface
roughness (Ra) dependence of corrosion resistance of the
chromium-oxide passivation film according to the invention by
SEM observation.

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

25 sample after corrosion test by chlorine gas of sample by using
a method for manufacturing the chromium-oxide passivation film

according to the invention and sample which oxidizing treatment



25 sanple after corrosion test by chlorine gas of sanple by using a nethod
for manufacturing the chrom um oxi de passivation film according to the

i nvention and sanple which oxidizing treatnent 4 is not given, and sanple
after cleaning with ultra pure water after corrosion test. (Explanations
of Characters) 101 flowrate adjustnent device 5 102 fluid control valve
103 reaction chanber Best Mdde for Carrying out the Invention This
invention conprises a step of fornmng a passivation film 10 consisting of
chroni umoxinds: e1&Rin,eahd BamplLé Ot €l ' a1 41 toNudRrapphpsabar@tal lic
mat eri al by giving heat treatnent in an oxi di zi ng atnosphere on a surface
obt ai ned dstex0atdrtosd oregn onto the netallic material (for exanple,
copper nater|al) of which surface roughness (Ra) is not nmore than 15
1.51m i , g Cleamdekdrsapi | ity of an interface between the
metallic naterlal and a coat filmis inproved by coating S chrom um onto
the netalldlk flosr-iralteofadgmistmesutr fdesdaeoughness (Ra) is not nore than
1.51, in addition, to strengthen a coupling 20 force of the interface by
appl ybng Heat filudgt womtnod s@ilwe t he poorness of the conventional
adhesion, and in addition, the chrom um oxide passivation film excellent
in corrosi®h reasitdoanehambere for med by appl yi ng oxidi zing treatnent.
This invention conprises a step of formng the passivation

Best Mode f C . t the I £
. This invention comprises a step of forming a passivation f£film
10 consisting of chromium oxide excellent in corrosion resistance
on an optional metallic material by giving heat treatment in
an oxidizing atmosphere on a surface obtained by coating
chromium onto the metallic material (for example, copper
material) of which surface roughness (Ra) is not more than
15 1.5im.

In the invention, a contact ability of an interface 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 1.5i, in addition, to strengthen a coupling
20 force of the interface by applying heat treatment to solve the
poorness of the conventional adhesion, and in addition, the
chromium-oxide passivation film excellent 1in corrosion

resistance can be formed by applying oxidilzing treatment.
This invention comprises a step of forming the passivation
25 film consisting of the sealed chromium oxide excellent in
corrosion resistance by applying heat treatment 1in the

oxidizing gas atmosphere on the surface of the metallic material



25 filmconsisting of the seal ed chrom um oxide excellent in corrosion
resi stance by applying heat treatnent in the oxidizing gas atnosphere on
the surface of the netallic material 5 on which chromiumis coated.
According to the invention, the problemof interface corrosion caused due
to the presence of vacancies (pin holes) can be solved, in addition, the
chrom um oxi de passivation filmexcellent in corrosion 5 resistance can be
formed by applying oxidizing treatnment. In this invention, definition of

the metaldd GHRIE h¥lomivdfisNEbhe8a0f Adorsdans +of th@eiH@éﬁfiaﬂd pheci se

control of the oxidizing atnosphere are not required, and It bécones

possi bl e pabIeni B N 1B BoPHoda dirsaiusald adef Eb%ﬁééﬁré@@n@@téﬁnm 10
nmetallic material and the parts inexpensively as conpared to a

chr om umaddtec h@s si(tain oholleedt meah dbe t ke IRfddr aht . ad®@etioht i ogmef the
metallic material and the shape of the parts and precise control of the
oxi di zi ngcratonipitareide e padsieaiored, £1erebyelgOVvei®ntcorr@s Dshict i vity
can be realized. 15 Al though there have been problens in the conventional
chr onbummes det grassicat ilvn forsedeby dpplyiodiogxididindiermeatment probl emin
production cost and productivity is poor, since the concentration of the
oxi di zi ng das tlsis ohn¥entione @ehingdtiomyerfal thanteddd lgemmaoeebakr, the
range of the concentration 20 also is narrow and so use of special parts
for an odefiiAHglomet shephang ofythe manid andpeeeal seliqantinggd eécHm@| ogy
are required  in order to control the concentration precisely and nonitor
for contdBtdiFingeteesebeTmetremel $8audredy e d | Eeﬁp@ﬁﬁrﬁQﬁSible

. to form the chromium-oxide passivation £film onto the optional
10 metallic material and the parts inexpensively as compared to
a chromium-oxide passivation treatment of the prior art.
Definition of the metallic material and the shape of the parts
and precise control of the oxidizing atmosphere are not required,

whereby improvement in productivity can be realized.
15 Although there have been problems in the conventional
chromium-oxide passivation treatment technology that there is
a problem 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
20 also is narrow and so use of special parts for an oxidizing-gas
supplying system and a special diluting technology are required
in order to control the concentration preclisely 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
according to the present invention, whereby the chromium-oxide

passivation treatment inexpensive and high in productivity can



tenperature, the range of the forming condition for formation 25 of the
chrom umoxi de passivation filmcan be set widely according to the present
i nvention, whereby the chrom um oxi de passivation treatnment inexpensive
and high in productivity can 6 be realized. The chrom um oxi de passivation
filmexcellent in corrosion resistance becones possible to formon the
optional netallic material and the parts inexpensively and in a short tine
5 according to the invention, the fluid supplying system capable of

suppl yi nghd Itd£h v dd, t he hard corrosive action in safety can be
constructed. Enbodinents 10 Al though a form ng technol ogy of a

chr om um oxhée chasmiviti-oki del basasvaehbnasiiheeR8l SefONM ACidPEoM b fluid
and a fluid supplying / exhaust system according to the invention will be
descri bedres dtamsde mamends gdys idrianitagEoam dasthe bepit behaw metdELi®vention
should not be imted to these enbodi nents. 15 Al though a chrom um coat

fil musedndteridil sapdpdhengdris ideppensddeby angdl ain ng mhiolrad, time
addition thereto, deposition my be perforned by coating technol ogi es such
as andi oraqgeuding teethed nudrirt imst hétie HlepditstuppliygngesietiemBegpathie on may
be perfornmed by two-steps form ng nmethod which is designed to form 20 by

t he sput taff Bﬁ@PﬁEE'tiﬁ@dfl%f@ iwdl thy thacharkgoryosdve agtioe impEafety ean hod

t hereon. Moreover, baking is preferably performed once at | ow tenperature
of 100 ob& CHERYSE] hi gh-purity inert gas

10 Although a forming technology of a chromium-oxide passivation
film as well as the parts contacting with fluid and a fluid
supplying / exhaust system according to the invention will be
described with reference to the drawings as described below,
the invention should not be limited to these embodiments.

15 Although a chromium-coat film used for this experiment is
deposited by a plating method, in addition thereto, deposition
may be performed by coating technologies such as an ion-plating
method, HIP method, a sputtering method. Deposition may be
performed by two-steps forming method which 1s designed to form

20 by the sputtering method initially and then to form by the
plating method thereon.

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

25 ppm) and then heat treatment is performed, when forming the
chromium-coat £ilm by a wet-type plating method.

Moreover, an annealing processing is preferably performed



at nosphere (the concentration of noisture is not nore than 10 25 ppn) and
then heat’ treatnent is perforned, when fornmng the chromumecoat filmby a
wet -type plating nethod. Mreover, an annealing processing is preferably
performed 7 after heat treatnment. Mreover, austenite system stainless
steel (SUS316L) was used for the netallic material to be oxidized.
(Enbodinent 1) 5 Fig. 1 is a schematic view of a gas supplying system
performng treatnent for the chrom umoxi de passivation filmaccording to

the i nvendfedr HegONt+Satméhoduced as an inert gas and oxygen as an
oxidizing gas for dilution in the gas supplying system The chrom um oxi de

passi vat i oMddddverasat ot aREt 8yt dnhb Sadiitesd @ teID! TSI 6 5 WAB usdat hi s
enbodi ment, an influence of the surface roughness (Ra) of the netallic

mat eri al far behexheltaklivasasepiaheto ye sotdDsée®n test with chlorine gas.
Oxi di zing conditions are 500 QC, 30 min, oxygen of 50 % (diluted by
argon). 1&Embgdimerstiols a result nmeasured by eval uating chrom um oxi de
passivation film by ESCA100, nade by Shi nazu Sei sakusyo after oxidi zing
t r eat Pent . Figond titsea sstheimad 1d viemofvagalsi sapphntng sy stlemope nfio oxing
passivation filmof substantially 100 % has been fornmed, which 20 is
appr oxi netegatmenffory bhe iahraniuraxidesppsadvatthn Tom escordiogt tos
perfornmed under the condition of sealing chlorine gas of 100 % under not
nor e t hantie Rgrvenfion. 18490 is introduced as an inert gas and oxygen

as an oxidizing gas for dilution in the gas supplying system.
. The chromium-oxide passivation film was formed using this gas

10 supplying system.
In this embodiment, an influence of the surface roughness (Ra)

of the metallic material to be oxidlized was searched by

corrosion test with chlorine gas. Oxidizing conditions are 500

2C, 30 min, oxygen of 50 % (diluted by argon).

15 Fig. 2 shows a result measured by evaluating chromium-oxide
passivation £film by ESCA100, made by Shimazu Seisakusyo after
oxidizing treatment.

. From the results, it was verified that the chromium-oxide
passivation £ilm of substantially 100 % has been formed, which

20 is approximately 30 nm from the outermost surface.

The corrosion test is performed under the condition of sealing
chlorine gas of 100 % under not more than 5 Kgf/cm? at 100 2eC
for 24Hr through an accelerated test. Surface observation was
performed by JSM-6401F, made by Nippon Densi Kabusikikaisya

25 after oxidizing treatment.

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

results, 1t was not verified that corrosive products exist in



for 24Hr through an accelerated test. Surface observation was perfornmed by
JSM 6401F, nade by N ppon Densi Kabusi ki kai sya 25 after oxidizing
treatment. Fig. 3 shows results after the corrosion test. Fromthe

results, it was not verified that corrosive products exist in 8 the case of
t he surface roughness (Ra) of not nore than 1. 51m whereas the corrosive
products have been scattered in the case of not less than 2im It is
guessed that adhesion of the interface between the netallic material and

the chr oninENY of fhéldufRied rYuiheesss PRANAGE GlARmdReCtERAI PSS DN, | S
caused as the surface roughness (Ra) becomes |large. Fromthe results as

descri bedvitdxeds thie corguesvadpiddictdhdhavehbasheoitdiedassitnateasef il m
havi ng corrosion resistance, which is excellent in adhesion of the

i nterfaceothenokehesbe thanretiad |l | dtreter gaésaad thatcladheision cfatthel m can
be formed when the surface roughness (Ra) of not nore than 1.5im

Mor eover ,interfdecemabwesn dbhepastalbicomtierinl andhthe ehrahiwntcoat
durability can be forned by allowing to coat a netal on the netallic

mat er Pal ficlmpdederdiorageisn po dihadachearanoe c-Hagiamgsttaussd asi tre coat
filmto inprove adhesion onto chromumand to prevent crack and fracture
due to disiwfagerroughnedyerRal Heeepes clawee grai ned and tight

chrom um oxi de passivation filmcan be_formed by doping w th hydrogen into
the oxidi ZFeg §he. To8ULERDBRI dRFEr yed b aeeidr &FeSU%FPQSFBﬂtt’&% of the

sanpl e on which
chromium-oxide passivation f£ilm having corrosion resistance,

‘ which is excellent in adhesion of the interface between the
10 metallic material and the chromium-coat £ilm can be formed when
the surface roughness (Ra) of not more than 1.5im.

Moreover, the chromium-oxide passivation £ilm further
excellent in durability can be formed 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 ciose—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 1in the same condition as
Embodiment 1 and the sample on which oxidizing treatment was
not glven was performed under the condition of sealing chlorine

25 gas of 100 % under not more than 5 Kgf/cm’ at 100 C for 24Hr.

Fig. 4 shows the results by SEM observation after the corrosion

test by JSM-6401F, made by Nippon Densi Kabusikikaisya after



oxidizing treatnment was given in the sane condition as Enbodinent 1 and

t he sanple on which oxidizing treatnent was not given was perfornmed under
the condition of sealing chlorine 25 gas of 100 % under not nore than 5 Kgf
/CV2 at 100 QC for 24Hr. Fig. 4 shows the results by SEM observati on af

ter the corrosion test by JSM 6401F, made by N ppon Densi Kabusi ki kai sya
after 9 oxidizing treatnent, as well as the results by SEM observation of
the sanple after cleaning with ultra pure water after corrosion test. From

the resuld®idiingreeitmesit ,f hedvé hRtasC @he0se HINL €XiBt SER dwsetvet Bampl € on
whi ch oxidi zing treatnment was given, whereas the corrosive products have

been scatdfr edef @aniple safipére oheantiingh wdihdi zlitua t pagenwatasnsafbér gi ven.
Moreover, it has been guessed fromthe results that SEM observati on was
performnecaftesial cestng the sanple after 10 corrosion test with ultra
pure water to renove the corrosive products or the |ike that changes was
not observ&atohorthehawesadpise itnwaki phtoxedified thattoentosimen gexist
whereas there were the vacanci eswét he pin holes) of a dianeter of

appr oRi nmefiad Ehe sampleron igih exdddgdnghlrestnernt Waspgdvent, swhereas enoved
for the 15 sanple on which oxidizing treatnent was not given, and this was
cor r osi orFROAITIRRISEE (RFAHCHH havs bseaxssatihgrat @Prp%a?i $@pletomas been
found by these experinents that there are the vacancies on the coat film

used for N rBtdizing nreatnent jrps not given.

Moreover, it has been guessed from the results that SEM

‘ observation was performed after cleaning the sample after
10 corrosion test with ultra pure water to remove the corrosive
products or the like that changes was not observed for the sample

on which oxidizing treatment was given, whereas there were the
vacancies (the pin holes) of a diameter of approximately 0.1lim

on the site where the corrosive products were removed for the

15 sample on which oxidizing treatment was not given, and this was
corrosion contributed to the pin holes existing 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

20 are filled according to the invention, whereby the
chromium-oxide passivation film which is close-grained and
excellent in corrosion resistance can be formed on the outermost

surface.

25 Applicability for the Industry
According to the present invention, the passivation film

consisting of chromium oxide excellent in corrosion resistance

10



caused by the. vacancies is progressing, however, the vacancies 20 are
filled according to the invention, whereby the chrom um oxi de passivation
filmwhich is close-grained and excellent in corrosion resistance can be
formed on the outernost surface. 25 Applicability for the Industry
According to the present invention, the passivation film consisting of
chrom um oxi de excellent in corrosion resistance 10 onto the optional
netallic material can be fornmed. According to the present invention, the
convent i aiteto PERD| Gt Ddna DNiiks £ ATEL € hid ©&F DAL Coaxs ask Oterhdq [ he presence of
the crack, fracture due to distortion and the vacancies (pin holes) or the
5 like canapeosdivedtoi the@dielsient, 1htenthonitHe eshdenpasaalaprewlém! m
excellent in corrosion resistance can be formed by applying oxidizing

t r eat nentof Anterdiang torrbeipnaesarded duento ahe peésente ot chetdeadet al lic
material, definition of the shape of the parts and precise 10 control of

t he oxi difaragterterdsiehto aligworiviton agdi tieel vazad cite sbépbmds Jesss olrl €hé o f or m
the chrom um oxi de passivation film onto the optional netallic materi al
and pért slikregporke vollyeds iraddditdent otke chromium-oxide passivatiom
treatment of the prior art, and definition of the netallic material and

t he shapefpfm gscpﬁéeparierscaﬁaosiemrse@ic@«nw can behEornedibyi P Y W@g pher e
are not required, whereby inprovenent in productivity is realized.

Accor di nPF NG nbeRAtBIRt t he f1ui d supplying system capabl e of supplying

fluid with_the hard corrosive action in safety can .
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 to form the chromium-oxide passivation £ilm

onto the optional metallic material and parts inexpensively as
compared to a 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 atmosphere are

not required, whereby improvement in productivity is realized.
According to the invention, the fluid supplying sYstem capable

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

be constructed.

11



.be constructed. 11 What is clained is 1. Metallic material provided wth a
chrom um oxi de passivation filmconprising a passivation film consisting
of chrom um oxi de obtained by oxidizing a chrom umcoat on the netallic
material 5 of which surface roughness (Ra) is not nore than 1.51m 2. The
metallic material provided wth the chrom um oxide passivation film
according to claim1l, wherein pin holes of said chrom um oxi de passivation
filmare filled. 3. A nmethod for manufacturing nmetallic nmaterial on which a

10 chromyygioxideRpsEyatdon filmis forned, conprising the step of

form ng the passivation filmconsisting of chrom um oxide by applyi ng- heat

treat ment1 . Me8A10XtMaticltl A pPoPDEE wafthed cheemt ufg okiderpass DratEdml | i c
mat erial of which surface 15 roughness (Ra) of a coat surface is not nore

than 1.5n1mMlcolprisingrd passigattibh film doasdsalhbwf chrpmivimngkidexhaust
system conprising netallic material having a chrom um oxi de passivation
fil maccandiaindd byl akindizing a chromium coat on the metallic material
5 of which surface roughness (Ra) 1s not more than 1.5im.
2. The metallic material provided with the chromium-oxide
passivation £ilm according to claim 1, wherein pin holes of said
chromium-oxide passivatlion film are filled.
. 3. A method for manufacturing metallic material on which a
10 chromium-oxide passivation £ilm is formed, comprising the step
of
forming the passivation £ilm consisting of chromium oxide by
applying heat treatment in an oxidizing atmosphere after
coating chromium on metallic material of which surface
15 roughness (Ra) of a coat surface is not more than 1.5im.
4. Parts contacting with fluid and a £fluid supplying / exhaust

system, comprising metallic material having a chromium-oxide

. passivation film according to claim 1.
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