2 7 AUG 2003 Al ALLOY MEMBER HAVI NG EXCELLENT CORROSI ON RESISTANE%
BACKGROUND OF THE I NVENTION Field of the Invention This inventicn Al 0s
to an inprovenent in gas corrosion resistance, plasna resistance and
corrosive solution resistance of vacuum chanber nenbers and anodi zed Al
parts used in the inside thereof, which are enployed for the manufacturing
process of Als@HICONMEMRER HEV INGUEXCELYEERl CORROSEONYRESABYAREENI NQ
apparatus, a CVD apparatus, a PVD apparatus, an ion inplantation apparatus,
a sputtering apparatus or the |like. Mre particularly, the invention ‘
relates to an inprovenent in corrosive solution resistance of Al alloy

menbers that are exposed to a corrosive solution such as an acidic
sol ution. Description ofBRIGRUNINGF BEERUERVBFTIAY | ntroducti on of a
corrosive gas including a halogen elenent, such as d, F, Br or the |ike,

into the vacutmelchanbethaishdsdrridde CVD apparatus, the PVD apparatus, the
dry etching apparatus or the like as a reactant gas, an etching gas, a

cl eani ng gas -1.h Lke. i S} corrosive as
(hereinafter ?@?%r?ggbbglgg:%ggﬁ%%%gggégniﬁég$§%g%%%§J1gaﬁeaﬂf¥%ﬁg?%erefor.
In the vacuum chanber, a hal ogen-based plasnma is frequently generated in
addi t i FFHSERESoPLESIFer §825taRCe RRd GoFFSIStiyifc S0t ppacEes bhtaneesi st ance
to plasma (hereinafter -1 2 7 AUG 2003 referred to as plasma resistance). In
recent ofegasuuhhehamteinimembeantend ahodlized Al pidteyastlain ane hgidein

wei ght and excellent in thermal conductivity has been recently adopted for

thi s PUIRGSBE, TRYSKE arli BRB14Ved cdt £hd qx%gpﬁéeurp{rlggggosr%%%%%h S

corrosion resistance and p resi st ance S ~¢conditions, a
vari ety of. su

[ Of: _rf%%e-ng%iﬁing techniqyggvfgegnggg¥iqg: t hese resistance
char act®EMSPPEECHT S &N AP FE SOIEE y Y €tching apparatus,
a CVD apparatus, a PVD apparatus, an ion impiantation apparatus,
a sputtering apparatus or the like. More particularly, the
invention relates to an improvement in corrosive solution
resistance of Al alloy members that are exposed to a corrosive
solution such as an acidic solution.

Description of Related Art

Because of the introduction of a corrosive gas including
a halogen element, such as Cl, ¥, Br or the like, into the vacuum
chamber used for the CVD apparatus, the va apparatus, the dry
etching apparatus or the like as a reactant gas, an etching gas,
a cleaning gas or the like, a corrosion resistance to a corrosive
gas (hereinafter referred to as gas corrosion resistance) is
required theréfor.. In the vacuum chémber, a halogen-based plasma
is frequently generated in addition to the corrosive gas, so that

importance is placed on a resistance to plasma {(hereinafter
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For inproving the gas corrosion and plasma resistances, sone techniques are
proposed. For exanple, JP-B No. 53870/1993 shows that after fornafifh 88 an
anodi ¢ oxide filmhaving a thickness of 0.5 to '20 pm heating and drying
treatnments are carried out in vacuumat 100 to 150C to renove the noisture
adsorbed in the film by evaporation. Further, JP-A No. 72098/ 1991 shows

that an rAifeairledy tocast plasng Pedbstande 0% oh eeBpRt VEassp)€cd athddim
anodi zation treatnment in an oxalic acid electrolytic solution, followed by

d [ ' l.yt.i ion. Th hanb [
thooe ACAPE; 0 Bindl £ FOLE Mt brint (i P bl e 1

excel l ent gas corrosion and plasma resistances. Neverthel ess, when the
chanber e m3lscopdBfbiy ety thasnpeen saaavtlppdeiptiedgf uthby pregrseof wat er
or by washing with water, the hal ogen conpound remai ned on the surface of

the Al or Al ahbRyvea]tsiAeACAL Wi MIalBloys0 dOnBtaRadel dhbughokyEi on. The
chanber nenber does not have an enough resistance to corrosion™w th such an

acidic i ( eipafter referred -2 2 7 AUG 2003 to as acidic solution
r esi sta%glle:§%,%9§8 ?géfé??mﬁ%sa’ﬁ‘ge%i%%%ﬁeésrfcsé:dmct% e }’Teo?irBHeﬁfs t he
anodi zed oxide filmtakes place therein. The CVD apparatus, PVD apparatus
or dry EPBALKEOBRPpar BRUECHAS fseiehf agremmvatis niimgt t ok xqwerinffi improving
sem conductor wafer or liquid crystal glass substrate, the nenber is

subj ect etlese tbeistencdnghsteProfisthes Wl blers Pesbbaka. For the cleaning
in the cleaning step, an acidic solution is used. The corrosion of the

anodi ¢ oxi de fy . ' i . t, _through the surface
nodj fi cation %%gémggggggg%h%jga%E:Zogpr?jlsg?’gaaﬂdq?igﬁrﬂ? 5&33}?%%“:%’510“5 | oy

vacuum chanmber nenber, used in the manufacturing process of sem conductor
or |iqurBCBRYSREF R IRTOPOSHY-er EOE ¥R Wy, TP HPec?? L0 ChA hdthawsst i cs

| ocally change, thus inpeding the uniformty of treatnent during the course
of the $hatcaftkertirymaion «f yat @noddevpsédanfiiimchar img procieshiessn this
way, the known Al all oy

of 0.5 to 20 um, heating and drying treatments are carried out in

vacuum at 100 to 150°C to remove the moisture adsorbed in the film
by evaporation. Further, JP-ANo. 72098/1991 shows that anAl alloy
containing 0.05 to 4.0% of copper is suﬁjected to anodization
treatment in an oxalic acid electrolytic solution, followed by
dropping a voltage in the electrolytic solution.

The chamber members using these Al alloys, obtained by
application of these techniques, exhibit excellent gas corrosion
and plasma resistances. Nevertheless, when the chamber member is
subjected to maintenance by wiping out by means of water or by
washing with water, the halogen compound remained on the surface
of the Al or Al'alloy parts react with water to foém an acidic
solution. The chamber member does not have an enough resistance

to corrosion with such an acidic solution (hereinafter referred

D



menber s- have never been fully responsible for these applications 2r7eplls tiihg
excellent electric characteristics. For a technique solving these problens.
JP Patent No. 2831488 discloses the technique wherein an anodic oxide film
is subjected to fluorination treatnment. Mreover, JP-A No. 207494/ 1995

di scl oses a technique of sealing pores in an anodic oxide filmw th a netal

salt. | Ro &édidiiqar, sdfuﬁ@ql@ré&@i&%é??%cpﬁ:%%ﬁﬁ Had S@Bﬁ'ék{?eﬁ"fl@r[@é@ after
u

sealing the pores in an anodic oxide film a silicon-based film rt her
f or med eover. Alth the aci I esistance is.inprqved to
sone. ex FUAF s, OF S 08 PERA g AR L Ba oS R e funr b4 an
menber does not have satisfactory resistances including all of the gas
corrosi 6WDr apparahee, PVRsappaesist ancelrvardcadingi eppakratiienhaessathnce, and
thus, Iimtation is placed on the environnment of its use. Additionally, the

conpl i cabRBer’ (@Al D81 Ds %%mg AEEnIECRAI Uy yaLek B ﬂigahdf JGAL 1 on
costs are |neV|tany |nV|ted bei ng devoi d of gener ose

properti RY CF THE | NTICN ventlon isto
pr ovi deggﬁs Eﬁ b%e?%%tec‘{]ézop?chﬁl‘é ARENY FELOR iy - ar t

t echni ques. Another Ob]ECI of the invention is to provide an Al alloy
menber WhecHafer exceibsiatia. giercbheosieaniegi bt arfoe,clpasing stegd, st ance
and acidic solution resistance. The above objects can be achieved, according

to the ahnueticoBoll¥in A udkl 0y TRITESE r¥bish cFORRE 'a%%?il%noﬂdgrfjﬁlm al | oy
substrate and an .anodic oxide filmfornmed on the substrate and including a

d b f
(ot u SUER PGB PG i PHFOu R TR Prur B S B R 50 t .

a dissolution rate of the film subjected to an imersion test in
phosphoffde AGPHrehte Hhe @ripgedttivashnigunss He6gm AL, alkoy oBavgdne/ 15
m nutes or bel ow,

chamber member, used in the manufacturing process of semiconductor

or ligquid crystal device, suffers corfosion, its electric
characteristics locally change, thus impeding the uniformity of
treatment during the course of the semiconductor/liquid crystal-
device manufacturing process. 1In this Qay, the known Al alloy
members have never been fully responsible for these applications
requiring excellent electric characteristics. For a technique
solving these problems. JP Patent No. 2831488 discloses the
technique wherein an anodic oxide £ilm is subjected to fluorination
treatment. Moreover, JP-A No. 207494/1995 discloses a technique
of sealing pores in an anodic oxide film with a metai salt. In
addition, JP-A No. 216589/1995 proposes a technique wherein after
sealing the pores in an anodic oxide film, a silicon-based film
is further formed thereover. Although the acidic solution

resistance is improved to some extent-according to these techniques,
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and a corroded area percent after allowng to be exposed to the ggqﬁht'@n
of 5% 2- Ar gas at 400C for 4 hours is 10% or below -4 2 7 AUG 70 e2 by
the Al or Al alloy nenber is excellent in corrosion resistances.
Preferably, the Al alloy should contain 0. 1 to 2. 0 % (by weight herein
and whenever it appears hereinafter) of Si, 0.1 to 3.5%o0of My, and 0.1 to

1.50 of t@¢, resusbent dneapéai dods hd® haed htdfs Mdtoky FelsQstai¥eefl Cu and
0.7 to 1.0% of Fe. The Al alloy nenber of the invention is conveniently

used as mepber. Ot her and.f rther objects, features and
navant adis BT R R e BB gkl TR5158R0RE, PLaRRe et iciiaiweng
description. BRI EF DESCRI PTION OF THE DRAWNGS In the attached draw ngs:

Fig. 1 PBdaackdiq smpdltipawresheemdonalnidy tbhow Ingniteet iomughpsaceons e of an
anodic oxide film Fig. 2 is a sectional view conceptionally ShOWI ng Si

preci pi tBtesntifommyet to£altdliyRet i @ahiendngd) s aC@hea@&ngi ?

schematic sectional view show ng the state V\/n SI prectprtate are arranged
subst ant . LL¥n | el d| rectl ons of orientation. DETAILED DESCRI PTI ON OF
THE PRI:I—En I\ﬂ’:‘%ﬂ AP HerePRA high £abBISRELR casitsy nenber
is poor in corrosion re5|stance to a corrosive solution, such as an acidic
-5 2 7 AUS Poesitaly i bwitesdtndduaspdeingi despadce £t Igenaglalupprpq's@ut Wi th
use of water (i.e. corrosive solution resistance), and we have nade

i ntensi geopétElies,. to inprove the resistance. As a resul't, we have found
that when it is determined as essential that at least a part of the
structure of a barrier |ayer of an anodi c oxide

\/

SUMMARY OF THE INVENTION

An object of the invention is to provide an Al alloy member
which overcomes the problems of the prior-art techniques.

Another object of the invention is to provide an Al alloy
member which are excellent in gas corrosion resistance, plasma
resistance and acidic solution resistance.

The above objects can be achieved, according to the
invention, by an Al alloy member which comprises an Al or Al alloy
substrate and an anodic 6xide film formed on the substrate and
including a porous layer and a pore-free barrier layer wherein
at least a part of a structure of the barrier layer is made of
boehmite and/or pseudo-—boehmite,‘a dissolution rate of the film,
subjected to an immersion test in phosphoric acid/chromic acid
(described in JIS H8683-2), is 100 mg/dm’/15 minutes or below,
and a corroded area percent after allowing to be exposed to the

condition of 5%Cl,-Ar gas at 400°C for 4 hours is 10% or below
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filmconsists of boehmte and/or pseudo-boehmte (which may be ?9 fﬂ.@fztﬂlffr
referred to as "(pseudo) boehmte) and the degree of alteration of‘t
anodic oxide filminto (pseudo) boehnmte and the state of the film(as to
whet her or not crack or film defect exist) are properly controlled, the
reaction of a corrosive solution with an Al alloy substrate by infiltration
t hr oughwhbeehgodhe oXi de fAll mlday heniast riad nedshesec Wi | &orexgebhent gas
corrosion resistance and plasnma resistance are maintained, the corrosive
solutio e can be inproved. Fig. 1 is a sectional view

concept ?g%lg??:éhg%%w ng the schematic structure of the anodic oxide film
formed on the surface of an anodized Al alloy nenber. In the figure,

ref erence numgiifenakiesi i dsl ad 1Ay siestldacontaricr efletcende Oturdyal 2
designates an anodic oxide film Likew se, indicated by 3 is a pore, by 4

is a powemghtauef:eﬁh andawRehbiep \Maeégpteaespﬁég@ﬁﬁ&%ra%%eg)l oY 5 is a
barrier layer (i.e. a pore-free Iayer |nterven|ng bet wee t he porous | ayer

4 and t | - subst te S el In th practice of the

i nvent i gﬁ f\? I‘Se)gsl{i 5 p%%t@g]? t[% ds‘trLaf—c?" re Ot SPRY ﬁaFPPEF‘lF’a&eP $Roul d be
altered_into qé&@ﬁ”do -6 7 AUG 2003 boehmte. with the case of an anodic
oxi de fitpFi hgltte 1 é&r@iﬁscuéj’élr Ohdviad @ olft FeudeTlod Adoaglogened at
the filmsurface and the pore-free barrier layer as shown in Fig. 1, at

| east ampabér off theeisteneioneiofcdnve tiaiit gy ubaness & shewks @ﬁaﬁbb%f ed into
(pseudo) boehmte wherein the pores may be opened or closed. In
inventigannipe alteration of the film (including at least a part of t he
barrier layer) into (pseudo) boehmte ensures excellent corrosion

resi stances. Wien the degree of alteration of the film into (pseudo)

boehnm te is siiahand Rerghssothiewis + feataireshand andint ayadsde ff ithen
determ ped by. an iqmersion test in phosphoric acid/chromc acid (JI'S
HB683- 231V g P PRS2 Fi Rk B <Ll o M, thare i awemopdescaipgiper.cent
after allowing to stand in an atnosphere

BRIEF DESCRIPTION OF THE DRAWINGS

In the attached drawings:

Fig. 1 is a sectional view conceptionally showing the

rough structure of an anodic oxide film;
Fig. 2 is a sectional view conceptionally showing Si
_'_) precipitates (in a vertical direction) and a space; and
Fig. 3 is a schematic sectional view showing the state
where Si precipitate are arranged substantially in pafallel

directions of orientation.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
As stated hereinabove, an anodized Al alloy member is poor

in corrosion resistance to a corrosive solution, such as an acidic



of 5% C z-Ar gas at 400C for 4 hours is 10%or below, the film is_excellent
agai nst corrosion resistances (including gas corrosion resistance, | Aldna03
resi stance and corrosion resistance to solution) . Thus, the reaction of a
corrosive solution with the Al alloy substrate after infiltration of the
solution through the anodic oxide filmcan be restrained. That is, the

al terat @iy efon at rbegsh ﬁp@ﬁrﬁxa@ﬁtéﬁﬁn@@rEhf{)u?ﬁy@lrip'i!ﬂ ouRsgyde) Jggehmte
ensures the good effect of suppressing the infiltration of a corrosive
solution, It will be noted that as the barrjer layer is altered into
(pseudoyt BBEIRH (&, - A-hEOFEPEIYR ﬁ%i?tt‘ﬂﬁ T hPSARFEee R &E DRYSOPRABN of the
porous portion other than the barrier layer) is altered into (pseudo)

boehm t entevs The contdibat s fmprbeecoherobsigtidnéeAUGAR0A3rekuilnf,i tver ati on
of a corrosive solution through the film In addition, the A alloy

subst [ af gy Ofsdulfy kRUENLKEN 1€ MOLeRBIHinBACEL | A EPIIPN YR QUL On

resi stance, but also excellent in gas corrosion resistance and plasma

resi stance. Preferred enbodiments of a pmanufacturing nethod_are set out to
descri b® B¥et GhviElit i SR RACIER O Het PRTT WA cha¥®buPd ABt 2Bedifnpkédet he
invention thereto. Many nodifications and variations of such enbodi nents
may be pobsidumes vétshaf dbeparitiengnd/om pheudoepeedimittee (wMerd magy. b&he Al or
Al alloy used as a substrate in the present invention is not critically
speci figghreidafSedOséfaPLEqt PGl ad Ne(pSOEMD FAboERIPRE) AR Phel BEgLL
substrate be properly prepared and %he distribution”(anmount and”size) of
deposits_a recipitates, be pperly.control]ed fromthe standpoint that
Al<baséﬁf§%@§$#%ﬁ%§hf%.d?%%l?nﬁékgé%f¥%?a€¥ y-HER hERF B4 OitP%ﬁbgﬁFethernal
conductivity and electric conductivity for used as an Al -based nenber,
parti clArd |§he £eremief WeabkilmantectecrketReghorsneraekackaee Eddwr ol | ed
initially formed in the film by anodization. In viewof this, a preferred
chen cadefonpastison afet peoperiybebnairelleag! whes mynd idh-d3u-Fe- based Al
all oy, and an Al --Si - M- - Cu-based

‘corrosive solution with an Al alloy substrate by infiltration
through the anodj.c oxide film can be restrained where while
excellent gas corrosion resistanc_e and plasma resistance are
maintained, the corrosive solution resistance can be improved.
Fig. 1 is a sectional view conceptionally showing the
schematic structure of the anodic oxide f£ilm formed on the surface
of an anodized Al alloy member. In the figure, reference numeral
1 designates an Al substrate, and reference numeral 2 designates
an anodic oxide film. Likewise, indicated by 3 is a pore, by 4
is a porous layer (i.e. a portion where the pores 3 are formed),
by 5 is a barrier layer (i.g. a pore-free layer intervening between
the porous layer 4 and the Al substrate 1) and by 6 is a cell.
In the practice of the invention, at l.east a part of the

structure of the barrier layer should be altered into (pseudo)
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Al alloy. A nore preferred conposition includes an Al alloy conprising 1.0
to 1.5%of My, 1.0 to 1.5%of Cu, 0.7 to 1.0%of Fe. Aternativel)}7 a0 203
alloy conprising 0.1 to 2.0%of Si, 0.1 to 3.5%o0of My, and 0.1 to 1.5% of
Cu is recoomended as a nore preferred one. Wen the content of alloy
conponents i ncreases, deposits and -8 2 7 AUG 2003 precipitates increase in

armount . bbehihhts. sensgh tHe ichsRy effeanednbaiaPBkORET At 8hYicONIA Qg e contents
of Si, Fe and My. The appropriate control of these conponents gensures t he

reducti i unt. _of. deposi.ts, and ecipitates _and thus, permts the
format i Sarols BT baipdcy TR PR BF $452 RBeRad Hiar e Thbb grtRe en
all oys containing such conponents as defined above are recommended in the

pract i c@ndfthehpoicpvénerporaryier dagesiaalshownhin Rile balainteasn :aalrt case be
substantially Al . The bal ance being substantially Al means to contain

| nevi t ablEethaPLEL idOerd &8 shdibarderTll 3R bhenbike) pe aBeERUSC hOGVItab! €
inpurities may contam nate a product to be processed (e.g., a sem conductor
wafer or_the.like) .after release_ fromthe filmduring use, it is
recommﬁagﬁu?%gt%‘%wltto‘? dhersifefibe POt HR Y ﬂ‘?uPP?F‘@g PE GkO%8f | I8s
possi bl e and should preferably be 0.1%or below. Wth the Al - M- Cu-Fe-based
Al al | ophevinegnt Fen, ridupaditiaraityjon pér hheofpbungisnaludifiViatanealdltba( Mh, Fe)
that are thermally stable in the Al alloy nmatrix and have the effect of

suppr esphpg odeghi@Balri-ear (LOa9eth g (s a9 tEd et a8 80 PlaCiR Lates) of
mechani cal properties, such as strength, due to the change in 1internal

structu . -al.l nd I thermal cycl.es. In_ order tq.obtain a
Sat of acvErye L e FraReets o0 e HETRR L Safrecienin draadadit "o
1.0% or ,over and Fe is present in an amount of 0.7%or over. If the content
of M eXRERJPSEHIY oLaghitentdéneuchs that e cdissopgiamhaader edspbadi ng
conpound i s coarsened, the -9 2 7 AUG 2003

ancdic oxide film determined by an immersion test in phosphoric

acid/chromic acid (JIS H8683-2) is 100 mg/dm’/15 minutes or below,
and a corroded area percent after allowing to staﬁd in an atmosphere
of 5% Cl,-Ar gas at 400°C for 4 hours is 10% or below, the film
is excellent against corrosion resistances (including gas

corrosion resistance, plasma resistance and corrosion resistance
to solution). Thus, the reaction of a corrosive solution with the
Al alloy substrate after infiltration of the solution through the
anodic oxide film can be restrained. That is, the alteration of
at least a part of the barrier layer into (pseudo) boehmite ensures
the good effect of suppressing the infiltration of a corrosive
solution. It will be noted that as the barrier layer is altered
into (pseudo) boehmite, the portion near the film surface (i.e.
a portion of the porous portion other than the barrier layer) is

altered into (pseudo) boehmite, which contributes to the control
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change of the internal structure of the Al alloy caused by the thernmal
cycles may be facilitates or corrosion resistances may be degrad;ﬁ A& m:ts
to make a smaller pore dianeter at the side of the filmsurface d g
effect of restraining the filmfrombeing - cracked. In order to show such an
effect, the content of Cu should preferably be 1.0%or over. If the content

of Cu egggegﬁlg Le B iok er r£ssd n I e S r sened.
Wth the A S_Ilil:\/g Cfbo based AI ltaﬁ%b@%@?r?qc}% CEglrﬁe)"rllaﬁo)sﬂe1Q f?gﬁnenflgﬁmm ch are

effectiyv causjn itate to be, forned by aging. To obtain
an enoug ‘ﬁd ﬁa%ﬁ"pl?lég %n %tsu Stﬂo]?aste leftder é&vﬁﬁéﬂof‘hésc%?eﬂ@ Bf S is
0.1% or over and the content of My is 0.1 O or over. Wen the contents of

Si and ®&xgcelkepedtn vetyQSiE&(ﬁeﬂdltZi.CO%:aﬂdisﬁaﬁé’ez,d:nﬂ:raesde@&SéIBerﬁﬂdna coarse
Si precipitation phase exenplified by My2Si and Al nmvgn ( such as Al 3My2,

A 12514 adoritdier dA Keds @ Al 1ol etk chfickle AAGALG gxi de film as

defects, so that corrosion resistarices may egrade. When ‘ano zatlon IS
carried qut jn such condition that is concentrated around My2Si, Cu
Gets { oMM ST ARAY EACVEH eTho B GRAGUs B rdasenike Fho
coefficient of thermal expansion between cells in the anodic oxide film To
obt ai n $uedntiom dotnore detestactlordl photthé mtobatl iofi téd sheuhdeprebar abl y be
0. 1% or over, nmore preferably 0.4%or over. If the content of Cu exceeds

1.5% tgedsayt hyahyt R8dhich BhbSoh8PeHRyat IS d LA MG I wiBodifcAlE 2003 a

prol onged anodi zat i on treat ment tinme. This results I1n the 1 nhonogeneity of

the fil srface esjsta degr ad .. I'n the practice
of the Il{lg % Ossl i '@nagpﬁfl:é?‘?dr%ﬁoﬂbw%ls&?%ﬁ %r?éﬁ)e BRVER5L8Pri at el y
added to AI de endl ng on the intended purposes. In this connection,
however, sone Thfpds 6T dledddoy wEpd Ast absubstratefdn the purepose in end
use. For |nstance wher e

invention is not critically specified. It is desirable that the

chemical composition of the Al substrate be properly prepared and
the distribution (amount and size) of deposits and precipitates
be properly controlled from the standpoint that Al-based substrate
favorably haé satisfactory mechanical strength, thermal
conductivity and electric conductivity for used as a1:1 Al-based
member, particularly, a chamber member and defects, such as crack,
are controlled initially formed in the film by anodization. 1In
view of this, a preferred chemical composition of the Al substrate
includes an Al-Mn-Cu-Fe-based Al alloy, and an Al-Si-Mg-Cu-based
Al alloy. A more preferred composition includes an Al alloy
comprising 1.0 to 1.5% of Mn, 1.0 to 1.5% of Cu, 0.7 to 1.0% of
Fe. Alternatively, an Al alloy comprising 0.1 to 2.0% of Si, 0.1
to3.5%3 0f Mg, and 0.1 to 1.5% of Cu is recommended as a more preferred

one. When the content of alloy components increases, deposits and
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chromumor zinc is contained in an anodic oxide film the elenent may be
scattered after wastage of the filmby the reaction of a plasng, tﬂégéw&mm
i npedi ng the characteristics of a sem conductor or liquid crystal device.
Deposits or precipitates may be contained in the Al substrate based on the
origins of alloying elements and inevitable inpurities. The terns

" deposi pyecapitabesCimttadfs inmBABuRGL | din MMilkesankel t it nia ubathate matrix
(Al') without formation of solid solution. For instance, a larger anount of

Si is re_unlikely, t conver i intqQ solid_sqglution in the matrix with an
i ncr eag?ﬁgapﬁﬁﬁﬁﬁfxg??ﬁfe%?&ﬁqf §§1.e 'ﬁﬂr‘gcetn% i 8§a815i FE’OGPE B8- app¥iied as the
deposit or precipitate. In this way, the deposits or precipitates left in
the Al eppsecpaiateowdntywt ofokhesentompapmtsasogdiuzeti bhe tedattim iand nay
be left in the resultant anodic oxide film Wen deposits or precipitates

exi st i AmbAft ¥OdeFooXEant fidB i A teRIdOShY S husQ! PR S BY e f¥finl e Vi a
the interface between the deposits or precipitates and the filmmatrix,

t her eby adver.sel y, i nf] uenci 11 2 7 Al 3. the corrosive solution
oot StAREE TABEGHBRRCTIFR o LLolS ftof bEARIAc Chap At Ehe: »T Akley & or
deposits) in the anodic oxide filmformed by anodization treatnent, a space

7 exi st sobbahweng pruedi ponperentsiassdafithedh abnudi ar® Xiegomnehdedain ithe?,
t hrough which a corrosive solution infiltrates to cause the A alloy

substrapeatPibe oL heGaRentliber epy 1ROl S PPN TW tRaSH hS HAGHALY £RIQS Ve
solution resistance. Myreover, the anodic oxide filmis to crack fromthe

startin int_ .0 he. spac Fr, m% st andpai_nt .of an ._nmprovenent in
COrrosi g"élggsbo %ltﬂ?%%é?te]saﬁgltyaﬁ%é é]ﬂ}f ?iﬁp%? Egr]raf;kﬁu}?stta}"g“ﬁﬁgfye‘%ﬁé%afﬁat t he
deposits or precipitates are as small in nunber as possible. If these
deposi t §° GFoTHR FREXiEaPAR KIPURL EiART |(&- Javefhgdyi T& apdsiha dike)a smal | er
space capacity and a snmaller anount of a corrosive solution being
infiltrBteause iraelvdisle inpeyidries| efaly conthiénanedacpoaddetfitbnbel n
addi ti on, when the deposits or
processed (e.g., a semiconductor wafer or the like) after release
from the film during use, it is recommended that the total content
of these impurities is as small as possible and should preferably
be 0.1% or below.

With the Al-Mn-Cu-Fe-based Al alloy, Mn and Fe, respectively,
form compounds of Al.Mn and Al,(Mn, Fe) that are thermally stable
in the Al alloy matrix and have the effect of suppressing
degradation (coarsening of crystal grains and precipitates) of
mechanical properties, such as strength, due to the change in
internal structure of the Al alloy undergoing thermal cycles. In
order to obtain a satisfactory effect, it is preferred that Mn is
present in an amount of 1.0% or over and Fe is present in an amount
of 0.7% or over. If the content of Mn exceeds 1.5% or the content

of Fe exceeds 1.0%, the corresponding compound is coarsened, the
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precipitates (along the length thereof) in the substrate are so arranged,
as shown in Fig. 3, that they are substantially in parallel to a fage\lp 2003
havi ng a maxi num area of the substrate, the deposits or precipitates becone
simlarly arranged in the parallel directions in an anodic oxide filmto be
formed. Thus, the anobunt of the corrosive solution infiltrated al ong the

depth (ehang@ngf ehdli IRedl QftridditelResy) the heddtedy thusedehporgifective
in inproving the corrosive solution resistance. If precipitates or the

like is,_arranged i-n the parallel .directions, fil.mcracki is_ mnore unlikely
o occuF REHERE Yy ks Baxbhhard ey S8, &8 Fnasdr £85355dnps s b
vertical directions. Accordingly, if deposits or precipitates exist in the
Al subdegwadedinely and in a condition of parallel arrangenent, the
deposits or precipitates that are left in a subsequently forned anodic

oxide f ilmrefpiaktsntbhfakeid Bnag ke %@réidﬁnﬂé&eﬂ Atataengi dé ¥¥ ok
paral |l el arrangenent. Thus, the space between adjacent deposits or

i pi i st I t h i td f_.infil i, f the. [
B0l ut | oheFB EAPEA FOAIPT RECEE{HEE SEahae BERERIME b DL Lo GheT et in
this manner, the state where the deposits or precipitates contiguously

exi st (¢racked {r dneprider tst ahey sawmh pe 4ifddii t e gmntentesdil ¢y sthioaldorrosi ve
solution which is to be infiltrated through the interface between the

deposi t Srefr B BE I t1AlEAS ANGviche NBE ride (AnNt&RN B &f f8eidaya! ¥ isgpeded. In
order to attain such an effect as set out above, the size along a direction

i ntersegti i ght %Hgl s, relati. | engt h_or jor axis in
averagé&% q%ﬁgh&%%§2f¥§ aﬁl(%Fg%%%ﬁ¥§ng E§§8ﬂﬁg %%%F%?g% y be 10 pm or
bel ow on average. In. particular, with_ deposits, the size should nore

preferably be BWintde Berdw¥FdCHobasepr 2t e2 by FhAnst MersR theer

precipitates, the size should nore preferably be 2 pmor bel ow and nost
pr ef er abdmerttsymhdchbarevefféctive sn sasaingfa étly,83 precggetsiedo beo | arge
a maxi mum si ze al ong \ '
formed by aging. To obtain an enough precipitation effect, it is
preferred that the content of Si is 0.1% or over and the content
of Mgis 0.1% or oveﬁ:. When the contents of Si and Mg, respectively,
exceed 2.0% and 3.5%, coarse deposits and a coarse Si precipitation
phase exemplified by Mg,Si and Al Mg, ( such as Al;Mg,, Al,,Mg,, and
the like) are formed and are left in the anodic oxide filmas defects,
so that corrosion resistances may degrade.

When anodization is carried out in such a condition that
Cu is concentrated around Mg;ﬁ; Cu acts to form spaces that are
useful for mitigating a difference in coefficient of thermal
expansion between cells in the anodic oxide film. To obtain such
an action satisfactorily, the amount of Cu should preferably be
0.1% or over, more preferably 0.4% or over. If the content of Cu

exceeds 1.5%, the growth of the film is impeded, thus leading to
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a direction intersecting at right angles with the length of the deposits
and precipitates may not lead to satisfactory corrosive solution rEepiss ange
and filmcracking resistance. Accordingly, the -13 2 7 AUG 7003 naxi num
size of the deposits and precipitates should preferably be 15 pm or bel ow,
nore preferably 10 pmor below. It will be noted that the term "average
size,, hSprotengied adenieandhe reltiRn@btamaed byigiMéging by e total
nunber of the deposits and precipitates the total of maxi num di anmeters

(i i amet er. al on ctron nterse tiin angles with the
Lengt hy TRRORIGR T ORI R, 5 sl prnd 8¢ PARSPReCEtE S TRREE
vertically relative to a nenber surface havrng a maxi num area anong the
sur f acedegfadére Al nenber, i.e. the cut face including those of the A
substrate and the anodic oxide film The average size can be neasured by

observing the gihkageaddti QMo Ble ARMeGRon)l ¢4 ORGP yp EBeofJB'lf_L%:,]rEhg
di spersion of the deposrts and precipitates is preferred fromt

st andpoi at th ocal IS _suppress wi.ng to
The uhcbLRSISE PRBCRT SREGPEERRCALpGES taAT drhenitadttths REErEeHe ot e
that al though the manner of neking very fine sizes of deposits and

preci pi paressesd dmi thisdopnngicspens grerrm samgntyyes ofistkenentismayt
critical, the fineness and uniformty can be achieved, for exanple, by

cont 1ol hhHtb@ sEASEd 1S RaRd putpole Gasthagusbagersd ﬁrst%lnc%lb%rhreaiee I'n
ot her mords when the cooling speed is as high as possrble at the casting

stage, ADERlF o8l ;ihe ACRERLLSanY PLCLRDA AL o5 0RN bEy YS, BTRLL,, NOT e

particula cooring 'spee cas ing s age ly be
10C¥second or over nor e preferabl 10' C/ second or -14 2 7 AUG 2003 over.
Nbr eovePay e jscafdenas & F@rbUﬁﬁFéﬂetﬂg §ho ot hHY hdidle AActing @ifsper si on
state of precipitates as preferred ones by thermal

plasma, thereby impeding the characteristics of a semiconductor

or liquid crystal device.

Deposits or precipitafes may be contained in the Al
substrate based on the origins of alloying elements and inevitab_le
impurities. The terms “deposits” and “precipitates” mean solid
matters left in a substrate matrix (Al) without formation of solid
solution. For instance, a larger amount of Si is more unlikely to
convert Si into solid solution in the matrix with an increasing
amount of residual Si. This residual Si could be appeared as the
deposit'or precipitate. 1In this way, the depesits or precipitates
left in the Al substrate could not solutionize upon anodization
treatment and may be left in the resultant anodic oxide film. When
deposits or precipitates exist in the anodic oxide film, a corrosive
solution may infiltrate via the interface between the deposits or

precipitates and the film matrix, thereby adversely influencing
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treatnments (e.g., T4, T6) being carried out finally. For instance, it is
effective for this purpose that a liquefying treatnent tenperature p86 28l
at a level as high as possible (e.g., increased to the vicinity of a solid
hi gh tenperature) to forman oversaturated solid solution, after which a
nmul ti stage aging treatnent such as two-stage or three-stage aging, is

ef f ect eflhe kB rrbBii§eMIMNA Lol Fed DELiRes M tAIRRITBNE ?e%%gerﬁg&pﬁ%der

control even after casting, the size of preC|p|tate ‘can”be control’l ed as

being snaller,.and the. precipitates can be uniformy dispersed in the
subst r a¥ ReTR S &reGI'Jr%l%é i(PE PP S )prPa’FtI%aﬁ?‘él‘Flodﬁld@ fblmgeraedanged

along the direction of extrusion or rolling, so that they can be arranged
i n par aby ednadi zatel can diteertrigntcort sphbeny ¢histdlibenidan pfecaptitysican or
rolling during hot extrusion or hot rolling after casting. The invention is

charact®f iZ@@dd Antdofidlsitle %'llﬁ'lnﬂgtf XC?XI qglr gfp Qﬁ'g fxsa %%%e%” {cal with

respect to the conditions of ornlng t e ‘dno Xi de ¥ vertﬁeless

if defec such.a rac peel void and the Ilke exist in the

anods o SeTeeron ingiBEREEs o cat €8 iBeian A Ply PibstastetcgRommedads oot s,
thus not obtaining an enough corrosive solution resistance. Accordingly, it
i s recobinerritnbd sowingat sstthfactampdiozabisire s¢bat hentreas ssahckorth

bel ow using an Al substrate of the type set -15 2 7 AUS 2003 out

her ei nhefessserso0thbainsdackxehet P '15%@%238@{ ffcﬂt?t?xutlg%%ﬁ?ﬁgggf’lkt' I m

(A 201) can be readlly obt ai ned. The electrolytic so used“ror the

anodi z i ncludes _ _an inor aci |l ution such as a sulfuric acid
sol ut i g‘# The BR8EBhort O E gg &P‘Bﬁnt a?fgﬁPoWEr%‘é‘?‘He%BIJtﬁ FEEro§ik8ri c acid

solution or the like, or an organic acid solution such as a formc acid

sol ut i oTPLHHL YK Aesd sanges gngt Fdhmoptrergth kelt Gfs tmeferhed thetpkbeerred to
use an electrolytic solution that has small dissolution powder for the
anodi c depaiEitfs lom prenipathtesl are d4dh&mall in number as possible. If

these deposits or precipitates exist, a smaller average size
results in a smaller space capacity and a smaller amount of a
corrosive solution being infiltrated in case where they are left
in the anodic oxide film. In addition, when the deposits or
precipitates (along the length thereof) in the substrate are so
arranged, as shown in Fig. 3, that they are substantially in
parallel to a face having a maximum area of the substrate, the
deposits or precipitates become similarly arranged in the parallel
directions in an anodic oxide film to be formed. Thus, the amount
of the corrosive solution infiltrated along the depth (or along
a direction of thickness) is reduced, thus being effective in
improving the corrosive solution resistance. If precipitates or
the like is arranged in the parallel directions, film cracking is

more unlikely to occur than in the case where they are arranged

12~



use of an oxalic acid solution is preferred because the control of

anodi zing conditions (such as an electrolytic voltage and the Iike)7mﬁﬁdmﬁs
easy and it is easy to forma filmthat is free of defects such as cracks
and the |li ke and has excellent properties such as a crack resistance.

Al t hough an organic acid solution, such as a malonic acid solution, a
tartariin agdsk isdiutdigrecaridnke |ike, which exhibits small dissolution for an
anodic oxide film may be used, the rate of an anodic oxide filmgrowing is

not so high that if. these.sol,utions are used, it is preferred to aqgd oxalic
acid in an apﬁggﬁFﬁépgﬁ ﬁD&%td% Og%ggrofopfﬁ%%RﬁE9ﬁﬁﬁe%%ﬁ? gt t%eis gr owi ng
. It will be noted that the concentration of a liquid electrolyte conponent
such asswstoragfanifdngdydand ime slogctitdbpt p€ paotlitebrimsngeeart,t tbal , t he
concentration should be appropriately controlled within such a range that

the satdgfdsts aizepafecag@_dh@esoxhae drémaFroWNG isuplizienedyard fehect s,
such as pitting, are 2 AUG 2003 not formed in the resultan%’ film For

- _ i i ' i . th isfied. f
{1 m oralach aiyER A R PR P LR Pel i Girirad A CoRAF R . To

avoid this, the concentration of oxalic acid should preferably be 2% or
over. NewranadldiedsarrpngeRentoncEBpg? atlitoh ufaasx ateressi @édjecemss t oo hi gh,
pitting may be forned in the film so that the upper Iimt of the

concentdedsiint & egopreedpdtaseat eRistihgi §168gbenaod efedhadn hecause the
anodic oxide filmfornmed by use of a sulfuric acid solutionis liable to

crack, i 458, «9f i i ! eds I recis ntrol of
anodi zilndﬁlcon&lqloinoﬁf%% lég)sr%g%&é’l% e%?#%ﬁ%‘?ﬁc&\%% ‘é%légoﬁﬁg?‘l gr%eggﬁ/i th the
case using an oxalic acid solutiqon. The_anadic oxide filmformed by nmeans of

a chr oM@ EFRtNY SR PEPRARSELE REPE -1 IR ittt BaNpEEaLLRE ShaSH WheEs
inevitably contained in the filmduring the step of the filmformation, the
char acttdre depesivs or papicdpidatesrcortigupislexdsél ( Hewi @efmayenbéni npeded
with the chrom um Accordingly, where the filmis used
state) can be inhibited. As a result, the corrosive solution which
is to be infiltrated through the interface between the deposits
- or precipitates and the matrix (Al) can be effectively impeded.
In order to attain such an effect as set out above, the size
along a direction intersecting at right angles relative to the
length or major axis in average of the deposits and precipitates
should preferably be 10 um or below on average. In particular, with
deposits, the size should more preferably be 6 um or below and most
preferably 3 um or below. With precipitates, the size should more
preferably be 2 ym or below and most préferably 1l ym or below. If
this is satisfied as average size, too largé a maximum size along
a direction intersecting at right angles with the length of the

deposits and precipitates may not lead to satisfactory corrosive

solution resistance and filmcracking resistance. Accordingly, the
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in the manufacturing process of a sem conductor or |liquid crystal device,
it is necessary to select the constituent conposition of an al umpniAB 2003
substrate, control the anodizing condition (including treating solution
tenperature, electrolytic conditions and treating tine), and control the
concentration of chrom c acid, depending on required characteristics. As
wll b r%n%é 0 g U 1 i i ces a
nor e SZI\D/%?Jgﬂn{ll tﬁAﬁggz\gggoF?%St glte“lio r%l %Ee%v%?lgﬁ%eﬁﬁbggkgg?gi se than
the use of_ an oxalic _acid solution, with nore conplicated anodi zi ng

condi t i BRs!® PR tHe bYW (IR CamsGiteraRilde 1Pi Hih PEreEPWy use of a
phosphoric. acid solution exhibits a crack resistance. Phosphorus is

cont ai ned durimgwing bel netedniigr sitepresn thadride hiypdatisoantepaedi on is
i npeded by the action of the phosphorus and thus, it takes a long tine
bef or & @) hldl A8 PL1 40 BRANEA! L) WS dINGG bf RIRNIBLL PO L ocThlS, @
production efficrency 1s |ower than i YTe Shse us ng-an oxal i¢c acid
solution. The boric acid solution has too snall rate of dissolution of A,
for whiPITLET P& RF ScaPhtakedmolne BREAE 3% MW digmetgirek héss- (1t m)
sufficient to ensure a satisfactory plasma resistance, nore conplicated

t r eat meaidd aalet ereg Bssquay d i Bect dompairi tsars awitlihgt e rdade usqgDgs aitdxeheéc acid
solution. The tenperature of an electrolytic solution used upon the

anodi zaf i ts - S{:gniifi Ga % ture. s L an
enough ir%@;t%)? c%‘?llnrﬁlg;}r%hgg g%ﬁﬁ%?)e%egfcl) tgllhgnlcei, an t%&s}:hgalﬁagf ﬁl“g%vency of

anodi zed fil mform_ng Z be lowered. In contrast, .,if the hath tenperature
is too ‘FﬁtgP{,erttH&aH}lﬁ’ang BLES 1] 2dMgBPeh S ULHAGE Payeny i MRS BGMIRFBR, so
that defects could be formed in the film wth the result that a desired
anodi ¢ axime thd pupdpcest obethd dgrlnpgndsra possiPhe qudsdlace Foclidstance,
where an oxalic acid solution is used, the bath tenperature should
preferaflosd@flbhe B i tradtdashiothd Alcidexpael eiTed ahed4QGepigbel ow,

nore
size can be measured by observing the cut face through an optical
microscope.

The uniform dispersion of the deposits and precipitates is
preferred from the standpoint that the local degradation of the
film is suppressed owing to the uneven distribution of the deposits
and precipitates. It will be noted that although the manner of
making very fine sizes of deposits and precipitates and uniformly
dispersing them in an Al substrate is not critical, the fineness
and uniformity can be achieved, for example, by controlling a
casting speed in the casting stage of an Al substrate. 1In other
words, when the cooling speed is as high as possible at the casting
stage, the size of the deposits and precipitates can be made small.

~ More particularly, the cooling speed at the casting stage should

preferably be 1°C/second or over, more preferably 10°C/second or
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--18 2 7 AUG 2003 preferably 35C or below. The electrolytic voltage during

t he anodi zati on should be appropriately controlled depending on thg ki #80lof
filmgrowing and the concentration of an electrolytic solution. For
exanple, where an oxalic acid is enployed, an appropriate rate of
filmgrowing is not obtained at a low electrolytic voltage, with a poor

anodi zagon, efidreionrsy,. itfid ipssakiiageoci SohOf NI stihe $hd MHaje @Rl to be
di ssol ved and defects may be forned in the film Thus, it is recommended

that the vo].tage preferaply ranges hy to 120V. The anodi zation tine shoul d
o ot PN i HhraeT kARG @il Se pntrhBrats Sirerarind Pota By SReETads, y od
filmthickness is obtainable. It will be noted that the thickness of the

anodi ¢ bréalondntan( ef gr. petd ,bY6 ) beliagothzatedout £ imatl 1gar t Fenhiastankcieni ted. I'n
order to show gas corrosion resistance, plasna resistance and corrosive

sol uti op resi St ANGS; IGkn IS <P rab e
pr ef era%lc yfsz %fm or O‘C%at&ﬂanméﬁﬁn??%gpgfeFggﬁyglgig#egfllg@egggﬁmg?ﬁe film
t hi ckness is too |arge, filmcracking coul d OCCUEB% the influence of

fil
i nt er nal TRTAELLH IS PP fat ST oAS B &5 BRESLBLC 0 & F -+ AREELEFREl y, the

t hickness is preferably 100 pmor below, nore preferably 80 pm or bel ow and
nmost pred erteb| Widihihy orf Belsowidl highetpmperateref theforwemti on, it is
reconmended that the film obtained after anodization treatnment is subjected

to hydsadinn e & el isacipaeudetepoghitbhea hi1shouhge besnojed -19 277
AN 2003 that the pore dianmeter is changed according to the hydration
treatnent . .and .the pore.dianeter (i.e. a re di aneter i he fjlm surface)
f or med Pﬂé‘—{%eqt FPﬁBaﬁ &VOrR agﬁocéﬁ %ﬁ{ﬁgﬁg%ggﬁ(ﬁgg}q% ?‘Eaﬁrk.ge%éado'ar fler |ayer
pl ays an inportant role as preventing the contact between the corrosive
so|utioﬁh%ﬁmwﬂﬁﬂﬁ§,iﬁﬁotbﬁétkﬁﬁmgﬂ.ﬁﬁ@atment is performed under control

even after casting, the size of precipitates can be controlled as
being smaller and the precipitates can be uniformly dispersed in
the substrate matrix. The deposits or precipitates are liable to

~ be arraﬁged along the direction of extrusion or rolling, so that
they can be arranged in parallel to one another by controlling the
direction of extrusion or rolling during hot extrusion or hot
rolling after casting.

The invention is characterized in the state of an anodic
oxide film and is not critical with respect to the conditions of
forming the anodic oxide film. WNevertheless, if defects'such as
crack, peeling-off, void and the like exist in the anodic oxide
film, a corrosive solution infiltrates through the defects, thus
not obtaining an enough corrosive solution resistance.
Accordingly, it is recommended to carry out such an anodization

treatment as set forth below using an Al substrate of the type set
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the Al alloy substrate. Usually, a long-tinme exposure to a corrosive
solution permts the corrosive solution to be gradually penetrateQ7|mnpNMhe
barrier layer, and thus, the Al or Al alloy substrate m ght be corroded
with tinme. In this sense, a thicker barrier layer is nore preferred. In
order to forma thick barrier |layer, the pore dianeter has to be nade

| ar ge. dﬁ%ﬂ%ﬂ%@fﬂ@@é%ﬁat‘&%ﬁ@é?%hepiMeF éESkP&&%noa%fo%{@éd a

corr05|ve gas or corrosive solution is nore le to enter 0 the
pores, thahé?flIn1character|st|cs as a resistant |ayer cannot be
naintal @ Fant PEuFsRAY1lY e9RR218ed he pore dianeter fornmed in the film
by the anodi zation and the barrier |ayer thickness are, respectively,
control | ed appheprlicattalol yid caso 1wt Bovs us ed & g0t e $ind@ i zwittiBhnimc1GRIdsAi N range
and a barrier layer thickness within a certain range and show corrosive

7o) 20 GRBSRATECachaASP L LER ANGE WL A3%,4Y LRI RRRRANES, Sueh @

fil mdoes not ° necessar ave reS|s ances reqU|red e’respective
characteristics when applled to as the vacuum chanber nenber used in the
manuf aBPGPPRETAFoRELS Bl ¥eltRortifioMisr aFidusaleti’tala kpmieicidh

addi tion, conplicated anodi zi ng operations have to be -20 2 7 AUG 2003
conduc'sedlutliesubr ithee Llkap dmanecasganic raridf aclutiog e as a ABRGIH Nng to
the invention, however, at |east part of the structure of the barrier |ayer

is altgred b@i&ti&?e‘éqpbxaﬁ??c@”béfd sAUL IS, EReal Nt eeripslye g0l uti on

resistance is shown (i.e he excel | ent ef ect of restraining the corrosive
solution fro entering a et rat I the barrier layer_is shown). In
vi ew PﬁFgErF?é éo %?en%%e T Qiigiﬁ' 0% Mhat hajeFmadlthick as a
conventlonal one. Thus, accordlng to the invention, a thin barrier layer is
suffi cﬁéﬁﬁol@tébneﬁqw@&éprehhem onidesfitmncds paraitubir a gheasma,
corrosive gas and corrosive solution. 1In the invention, the thickness of

t he bauskeof| ayesxdBidaicidpeAivdieh dsdpshouldedepenshan e daRo1ed

characteristics such

of anodizing conditions (such as an electrolytic voltage and the
like) becomes easy and it is easy to form a film that is free of
defects such as cracks and the like and has excellent properties
such as a crack resistance. Although an organic acid solution,
such as a malonic acid solution, a tartaric acid solution or the
like, which exhibits small dissolution for an anodic oxide film,
may be used, the rate of an anodic oxide film—growin§ is not so
high that if these solutions are used, it is preferred to add oxalic
acid in an appropriate amount in order to promote the rate of
film-growing. It will be noted that the concentration of a liguid
electrolyte component such as an organic acid in the electrolytic
solution is not critical, the concentration should be appropriately
controlled within such a range that the satisfied rate of anodic

oxide film-growing is obtained and defects, such as pitting, are
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as corrosive solution resistance. Mreover, it is not necessary in the
practice of the invention to alter all the barrier layer into (pgguiib) 203
boehmte. Mdre particularly, the barrier layer altered into (pseudo)
boehm te exhibits nore excellent corrosive solution resistance than
conventional barrier layer. So far as a required corrosive solution

resi st afwe ficyrdmant @fet @esil that NOL1n Al MEY SiRAGRSSAr Ynkhat ahhgxhagsi er
| ayer be wholly altered into (pseudo) boehmite, and the barrl er |ayer

altered. in eudo boe m e is_nho itica respect to the
t hi ckneds ‘{ﬁgﬁggfj‘on )r? %‘ n%?'%ﬂsﬁjneé{ rake QF%Q’E %’?fp"f@%f“aﬂ’e’&% a part
of the barrier |[|ayer rreans that the alteration of it into (pseudo) boehmte

pr oceedse obtriacgorouws Lbuysrnaseratiilwano £ exglgseada)l . baBhrivoe d- RRi2, 7 AUG
2003 portion of the barrier layer, 'i.e. a portion ranging froma film

surf acefeo cbh@ehu%tm‘sﬁtépra%l(l@ss%a)sm&mm“gggggkabﬁgrﬁéGzUaJ @ ovél-nce the

filmsurface portion is also altered into ehnite, it exhibits a
nore excel |l ent .corros resi st ances, t ha e fi ortion not altered into
(s euad ErHRaiERs The ChAsRS S e o ﬁﬁﬂﬁg AP EBRR 3,8 28t Ut on

resistance as required by the invention and altered into (pseudo) boehmte

shoul d prdfimgabhy be Dremathdmeicheafilmasto &hparthefupder ldtwincbdir ehef the
barrier layer is altered into (pseudo) boehmite, the dissolution rate of

t he anedifeetirde ionl MdcodpkanBlngd accosding to an inmmrersion test in
phosphoric acid/chromc acid (JI' S H3683-2' 999) is 100 ng/dn2/ 15 m nutes or

bel f 20 / ) f bly 10
0y T am /1575 Wi PO B S RS R ShRERC AT Radr Lk FRFEST t he

barrier layer _is altered into (pseudo) boehmte and the dissolution rate is
100 ng¥dHER18E @ MnldRGe peftdveotetian fsaniabhgt te X ¥dl mthe BFee?®d into
(pseudo) boehmite to such an extent necessary for a required corrosive
sol uti ensndfusiarceid Aodatischantaly acwropreeisel cdniornY esi shafdLeigqnnot be
expected if the barrier layer is altered into

condition such as an electrolytic voltage when compared with the

case using an oxalic acid solution.

The anodic oxide film formed by means of a chromic acid
solution has a crack resistance. Because chromium is inevitably
contained in the film during the step of the film formation, the
characteristics of a semiconductor or liquid crystal device may
be impeded with the chromium. Accordingly, where the film is used
in the manufacturing process of a semiconductor or liquid crystal
device, it is necessary to select the constituent composition of
an aluminium substrate, control the anodizing condition (including
treating solution temperature, electrolytic conditions and
treating time), and control the concentration of chromic acid,
depending on required characteristics. As will be seen from the

above, the use of a chromic acid solution places a more severe
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(pseudo) boehmte but the dissolution rate exceeds 100 ng/dM2/ 15 minutes or
if the dissolution rate is below 100 ng/dM2 / 15 m nutes but theé?? HE?%S

| ayer is not altered into (pseud o) boehmte. It will be noted th ﬁ
anodi ¢ oxide filmhaving an excellent corrosive solution resistance, i.e

the filmaltered into -22 2 7 AUG 2003 (pseudo) boehmte. Can be obtalned

by subjigetiiagibe Oy dR LadirbhRahtEsYE ias (68 aiHhednberel naf Laroxdhes vol une
of the anodic oxide filmis expanded by hydratlon so that 1f the reaction

of the fi seudo boehm te i itated .excessively, the film
suffer?‘lgrégé gBanﬁb he Q%T%ﬁ%W? 1Y NGNS -m i s cracked,
a corrosive solution |nf|Itrates Vi a the cracks, and thus, a corrosive

sol ution resiﬁuahhermanﬁottmﬁeammd&¢mmkid8tﬂﬁimwﬁnam@ﬁ bweas@i@ﬁ @al teration)
of the barrier layer into (pseudo) boehmte is increased. Mreover, if the

film hagodehests. Qéh@rs&lmow ackspitRi 4 td @k 286iLkbsAcEO ﬁ@&sgﬁm ts or

preci pitates of an alum nium substrate or ascribed to the 1 nappropriate
setting of anodizing con corrosive sol ut infiltrate

o ouget heRtRthee i B BlecRelREhS i mobnEPn, Chhchi St tement for
the imrersion test in phosphoric acid/chromc acid shoul d be satisfied and

t he fi neasitdendibeiripetedfbydshecactich @t tdreaghospheraesceadkshusy def ects
exist in the film a corrosive solution infiltrates through the cracks or

def ect &ak@scaumnghelﬁabﬁéf@q_t@ AP Ofa e Afedhe BAG R AGh RN %hlt%s are
greatly influenced even through the corrosion occurs onIy | ocal ly.

ACCOFdI I rahl.e t hat ch grack S _not_.exi st

will béd %g¥38)tﬁb§h§§éé p?@?@ﬁc%‘gfo BSEARR 8?9%?%%%c%rl%gﬁﬂﬁ?r|FP§9M3f|| m
is not reflected when the filmis subjected to the imersion test in
phosphd®i &heararCcRFOAT caaceR bk ahkd salytsiom-fficult to find out |ocal
crack or defect by observation through an optical mcroscope or electron
-23 2 7 AUG 20B8 boric acid solution has too small rate of dissolution

of Al, for which in order to form an anodic oxide film having a
thickness (lum) sufficient to ensure a satisfactory plasma
resistance, more complicated treatments are necessary in
comparison with the case using an oxalic acid solution.

The teﬁperature of an electrolytic solution used upon the
anodization is not significant, however, the temperature is too
low, an enough rate of film-forming cannot be obtained, and thus,
an efficiency of anodized film-forming may be lowered. Incontrast,
if the bath temperature is too high, the film is dissolved as too
high rate in the solution, so that defects could be formed in the
film, with the result that a desired anodic oxide film may not be
formed as a possible result. For instance, where an oxalic acid
solution is used, the bath temperature should preferably be 15°C

or over, and should also be preferred at 40°C or below, more
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m croscope. Under these circunstances, intensive studies have been nade on
the corroded area percent deternmined by a gas corrosion test (wh@rehiys 1ike

filmis allowed to stand at 400C in an atnosphere of 5% C 2- Ar gas) for use
as an index for cracks or defects ina film As aresult, it has been found
that the corrosive solution resistance is good enough when the corroded area

per centppesteritaheray kO%akwhel ow, nmore preferably 1o or bel ow
Accordingly, in the practice of the invention, at |least a part of the

barrier |ayer_.shoyld be.altered jnto seud boehm te o sych_.an, extent
Chat such T ootes SPeteaiisit Tapbase ARIBHehedior 4ar 1eha Gt PEost | n
phosphoric acid/chromc acid and also in the gas corrosion test. The term
" boehnmiappropt igdeidocbobhed Led depsadiagedmthe rate efideiln-oyrmeaimdagddat ed
al umi na represented by the general fornula, A 203nH2O In particular, nis

| to 1.44d ohbenaka¥gondenamab1 et il pe i WeliRRhoQl. POF A heEcbayer is
altered into (pseudo) boehmte is determ ned by analyzing a barrier |ayer

portion by use of X-ray diffraction, X-ray phqtoel ectraon_.spectroscopy
(XPS) - P ASHk SEGBPORY FRY ¢ b cif SR ateyak FaBoayOrRTIdI Ry, SEM
or the like. For instance, the section of an anodic oxide filmused as a
test pilscadts adttzsamesd atthrodgh e$BEMtrolyeier veeagde wish td goof a barrier

| ayer froman Al substrate (i.e. a barrier |ayer thickness). Thereafter,

the anqgdicai®dtden birlrAciiensyh ect achd eofthay difésaatiqn aml ysis agd X-ray
-24 2 7 AUG 2003 phot oel ectron spectroscopy (XPS) in conmbination to

di scrimnpa ngl. itativel I a1l t.he thic ss ( t he depth
ot neit 18y BT RuSEER e B Bt o8R8 AT nS SRRl TR THE THaR oBEY t ho
barrier, layer fromthe intensities_of X-ray diffraction peaks of A-QO

Al - OH arfd 1A reseppended ddiidt thet Bot PRI mrgdedrb 1yt rapges okl giteal 28Heodi ¢
oxide film Whether or not at least a part of the barrier layer is altered
i nto (P¥eucmpdicaliione tdaw bbooddf bemddtermined while taking into

consideration a time for which a desired film thickness is
obtainable.

It will be noted that the thickness of the anodic oxide film
formed by the anodization is not particularly limited. In order
to show gas corrosion resistance, plasma resistance and corrosive
solution resistance, the thickness is preferably 1 uym or over, more
preferably 5 um or over, and most preferably 10 um or over. If
the film thickness is too large, film cracking could occur by the
influence of internal stress and film separation is also apt to
occur. Accordingly, the thickness is preferably 100 um or below,
more preferably 80 um or below and most preferably 50 um or below.

In the practice of the invention, it is recommended that
the film obtained after anodization treatment is subjected to

hydration and altered into (pseudo) boehmite. It should be noted
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according to the above procedure. For the alteration of an anodic oxide film
into (pseudo) boehnite, the anodic oxide film (made of al um ni uni DAUEAY03
formed by anodi zation of an Al substrate is subjected to hydration (i.e. a
sealing treatnment wherein the anodic oxide filmis brought into contact

with hot water). The filmthat is hydrated so as to satisfy the above

requirerpat 8nd pbrer@fametdr (RS euleldaoakwblaigyhihi tie ﬁ%&?&%ﬁ&ﬁ corrosion

resi stances. For the hydration, condi'tions used upon the hydration should

be appropriately set t hat the bove, requirenent, i s sati.sfied. The

hydr ati ShERESHE: 4 TBa Bthe AiABETERAfhIT, HHOLS MARS T Rt Hod iaer ei n an
anodic oxide film is imersed in water (imrersion in water) or by a

hydr at i sprfecapEonnest énrthitehdilinlaftier thpozmelian tsiceais Mit lortitdchydr ati on
met hod wusing the exposure to steam when steamis pressurized to a |evel

hi gher than a 40 By RE@SEAY & pil h§st HMRRLAEEE LA 8 sa5r b G Ay +4Q0C or
over, under which the pressure, tenperature and hydration tine are

appropri.at el ontrolled. It should noted that when -25 2 7 AUG 2003
oot RPRERYH s £ SO T TR A 8 SO S ERL AL P8 rit B8 Horad 0o
~surface of an anodic oxide film for which volunetric expansion takes place

from t heheuhl agbley suksiddta.acdendlihy,ta 1deg-+Hiyiirentdxposwmd qor eci se control -
of pressure, tenperature and hydration time is necessary. Mre

parti cubarkys ivdSNWaDnl Petffrs ihd sUFE868ve WA UTALH EHBId %"raici_ﬁa§ﬁ?e by the
i nfluence of the filmexpansion of the surface, so that stéamis prevented

fromené j | o.&i-:g ores, .and.thus, th | t er gt.i on of tg bactrier |ayer
into (p g%%‘?)’?a{%%e]h&m grpogglr%&?gp%%gégﬂ %[&‘gq 181 %h% %Jacﬁ’(ﬁ ioﬁi"lf’ﬁe vol ume
expansion of the filmin the surface Eropeeds in _excess, cracks are
devel opBPsSRERR Aty g corsodedewdbipytimar Ihdhis &ensicona shickerbarri er
| ayer into (pseudo) boehmte proceed appropriately and that pressure,
t enper abaxreiandayedr & inmrda prefeerednt rlol bedersio dermoa tthicabaerdeacks in
the film If the. hydration tine is :
layer, the pore diameter has to be made large. As the pore diameter -
increases, plasma resistance lowers and a corrosive gas or a
corrosive solution is more liable to enter into the pdres, so that
film characteristics as a resistant layer cannot be maintained.
More particularly, even if the pore diameter formed in the film
by the anodization and the barrier layer thickness are,
respectively, controlled appropriately so as to ensure a pore size
within a certain range and a barrier layer thickness within a
certain range and show corrosive solution resistance, plasma
resistance and gas corrosion resistance, such a film does not
necessarily have the resistances required for the respective
characteristics when applied to as the vacuum chamber member used
in the manufacturing process of semiconductor or liguid crystal

device. In addition, complicated anodizing operations have to be
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too short, the barrier l|ayer cannot be reacted to (pseudo) boehmte. Too
long a treating tinme results in the filmbeing cracked, so that QdrABGHNE
sol ution resistance cannot be obtained. A higher pressure is nore liable to
cause steamto arrive at the barrier layer but permts hydration in the
filmsurface to proceed nore quickly. A high tenperature causes alteration

of the befdidled ayeisulitiing (ipsaudohckegbsi ig honpfaceedin®reodgrs ckly, but
al so causes the hydration in the filmsurface to proceed nore quickly. In

particul ar, the opti.num rapges. of pr.essure and te ature var endi ng
n the por e sies it thy FAE “rRist i heyE Eha Roar et op r LB L fBBR0G 5003
time - As will be apparent fromthe above, with the hydration using
exposurgtructgtuaamt phediaa ieanilaperixs adéersdr ynte n(pariderabeebeitef t he

invention, it is recomended to use a hydration using imrersion in water.

As a sohmd itRisYSedchon ey 0f @+ N RY soTiRASNORes Ds¥@ASE id showd Pieéerred to
use pure water. As a matter of course, additives may be appropriately added

to dependi ng on-.the purpose. -The use. of ditives m u&%e i,rablLy lead to
the hi ghiF TS50t SIESTI RE TSBF LTI BRT AT (905 TR8Y e St taahed 8Bt rol of
the treating solution. noreover, if an additive substance is taken in

por es, emeexingr and danatied igl teke tordutorenlaypguisdsbeysl) al deviee may be
i npeded by neans of the substance. Accordingly, if additives are added to

the tregfifgissoliwt ii@nnothaceesteny ©b fdwan adth Hares eshauker Reetriakl y be
speci fied. For instance, where nickel acetate is added, the content of

ni ckel t i atjng ti ddi t .of the itive is
preferd%%?igkgyﬁgFﬁ?héﬁ h§7|?$%¥? g%ﬁ?éﬁgbgf%?i%ﬂgqgﬁgﬁﬁggnvhgntﬁgg/Iiter.
Likewi se, with _cobalt, acetate, 'the content of cobalt acetate is preferably
snal | erPIRERET aYaT ti€r SWhiei5PEf EPaBPy2 sRufFerlitah AW with

pot assi.um bichromate, the content of potassium bichromate is preferably
smal | erresiatabey to edd, ofromd asnef, eretios isteay d e andheor Bogjive setution.

In the invention, the thickness of the barrier layer is not
specified and should depend on the required characteristics such
as corrosive solution resistance. Moreover, it is not necessary
in the practice of the invention to alter all the barrier layer
rinto (pseudo) boehmite. More particularly, the barrier layer
altered into (pseudc) boehmite exhibits more excellent corrosive.
solution resistance than conventional barrier layer. So far as
a required corrosive solution resistance is imparted to, it is not
always necessary that the barrier layer be wholly altered into
(pseudo) boehmite, and the barrier layer altered into (pseudo)
boehmite is not critical with respect to the thickness thereof.
It will be noted that the alteration to at least a part of thebarrier
layer means that the alteration of it into (pseudo) boehmite

proceeds over a porous layer other than the (pseudo) boehmite

-21~



Wth sodi um carbonate, the content of sodium carbonate is preferably
smaller than 5 g/liter, nore preferably smaller than Ig/liter. Wfipﬁ:ﬂgqg[gm
silicate, the content of sodiumsilicate -27 2 7 AUG 2003 is preferably
smaller than 5 g/liter, nore preferably smaller than Ig/liter. Wile a

hi gher hot water-treating tenperature results 1in a shorter optinumtreating

tine, PPLHMYR (aR08a0tibher fyeat NG, NES) f hug,pequiring
pr eci sgﬁ%ont rol. Accor(ajli ngjl Y, he treat ianggtrgrgr%grat u?gﬁi%lﬂmdgbgl%ﬁef erably
sel ected Sp_as to,.ensure a treating tinme that is good for workability. on

the ot WeFELEhdC AhFohes L TReRt1oRed dissiidodr Boskadiset o T paréipnbdabnged

treating tine. A preferred tenperature is at 700C or over. The hydration
ti me shelnck beheapprlaprsvatfelog ponttriohnl dd dependiogren ifes {smeliature and
the degree in progress of hydration. Nevertheless, a short hydration tine

may nothdasil e | At Beh B 4 S HARLPL Yo GOl i . fodl.minto {pseudo)
boehmte. On tehe ot her hand,aalﬁogél%ng \ﬁge_f rggflrﬁ%l{)ﬁ%eesn%fa 0E eté‘%é film
to b degradati on of corrosive solution

e crackﬁxvja%resul,ti ng if ﬁhe
resi st afte. PR Y Ptapils7res d8FCo(PSaBevL baelmi®eed out, a portion

covering fromthe filmsurface to the barrier layer is altered into
(pseudo) boehrihiee anwdde extidet fdémi hadingqshclenErisrrosiih tha @I ¢ oxi de
filmis favorably inproved in quality, with filmdefects being not involved

t her ei Nyed futs RROWENBe X CEd iy the O AASHON ] §RESIAOSES iln]ttom(%)%leggo got ed

that the filmsurface after the hydration 1s not critica respect to
the presence ,or absence o ores .  therein. Myre particularly, the pores nmay
be .seafbeo(quft%gﬁﬁ’ygaag’f‘-ﬁﬁeg?bﬁ%f%é’qeef”?’eliﬁéﬁeﬂg MasodeParthetpehe size or
the -28 2 7 AUG 2003 shape of pores in the filmis not specified. The

i nvent iSFUuFes efi Bl bag ragrel dpeniis oy teapdointax dpslesslo) boehmite,

the dissolution rate of the anodic oxide film, determined according
to an immersion test in phosphoric acid/chromic acid (JIS
H8683-2%"%) is 100 mg/dmz/ls minutes or below, more preferably 20
mg/dm’/15 minutes or below and most preferably 100 mg/dm?/15 minutes
or below. Accordingly, when at least a part of the barrier layer
is altered into {pseudo} boehmite and the dissolution rate is 100
mg/dm’/15 minutes or below, it is meant that the film is altered
into (pseudo) boehmite to such an extent necessary for a required
porro'sive solution resistance. A satisfactory corrosive solution
resistance cannot be expected if the barrier layer is altered into
(pseudo) boehmite but the dissolution rate exceeds 100 mg/dm?/15
minutes or if the dissolution rate is below 100 mg/dm*/15 minutes
but the barrier layer is not altered into (pseudb) boehmite.
It will be noted that the anodic oxide film having an

excellent corrosive solution resistance, i.e. the filmaltered into
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whi ch should not be construed as |imting the invention thereto. Many
vari ations nay be possible w thout departing fromthe spirit of “2?}5\ 6 70

i nvention. Exanples Al specinens having conpositions indicated in abl'l [?t-s
were, respectively, cut out into 50 nm square and polished with abrasive
paper (#400). Thereafter, each specinen was pretreated by inmersi on in a

10% NaOtpsehds | apodirite | armensa W1 RRChy Méctiﬁgoee fx%’&ré

defatting and further by immersion in a 20 sol ation {bat terrperature

ey RREPEAERga g b B ine Per o helihe pijEnd ApoH LE4XEGet or m an

anodi ¢ oxide filmon each substrate, fol I owed by hydration (see Tables 2 and
3) to ©&blmiks exnpinilddady dU@H@ﬁsonTheee:mWﬁn’sha\meaddmkeﬂ thd Hilmespect
to the corrosive solution resistance thereof. [Anodization treatnent] Each

of sol utd Osselubid )l bbehsl b Ndi %a&%iltatgabéfc%%ﬁ}&ﬁ t}‘l@sfﬂ&%%‘}fbk?s

contai ner and heated from out si de under contro a tenperature
controlégc Such a V(%L??}g i icated in. f 2 and 3.was aﬁplled

bet ween- 22 pFAPY RUARE ST RF V8 BE‘F biE exé’r?dlsé&?h A? $iBstrlat &S caeckprece,

fol |l oned by continuing the voltage application until an anodic oxide film

was for#eePr¥rsiesiqlatiopdnf il tAgGe2003at hhekneasks Subséquiems ) ya t he
respective test pieces were washed wth water. [Hydration treatment]

Tr eat mecbrbd tvaraidinit b eRisdsRahcBa¥hABVWAbE ok a1 id £115) £H ?:fa%“ Notas
controlled in terrperature by nmeans of a tenperature contro | er, each

vt or g S5k den R " Phe Phabiel A n o (st ﬁ@ﬁ%@SQLQ?g&t '
into an, aut ocI ave and exposed to steam under given conditions

is increased. Moreover, if the film has defects other than cracks,
pittings ascribed to the deposits or precipitates of an aluminium
substrate or ascribed to the inappropriate setting of anodizing
conditions, a corrosive solution will infiltrate through the
defects. In the practice of the inveﬁtion, the requirement for the
immersion test in phosphoric acid/chromic acid should be satisfied
and the film should be free of defect such as crack. Where cracks
or defects exist iﬁ the film, a corrosive solution infiltrates
through the cracks or defects to cause the substrate to be corroded,
and characteristics are greatly influenced even through the
corrosion occurs only locally. Accordingly, it is desirable that
such crack or defect does not exist. It will be noted that the
presence or absence of crack or defect in the film is not reflected
when the film is subjected to the immersion test in phosphoric
acid/chromic acid and that it is difficult to find out local crack

or defect by observation through an optical microscope or electron
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(including pressure and tinme) for a given tine, followed by washing with
water and drying. [lImersion test in phosphoric acid/chrom c acid] %Ba&llﬁﬂﬂﬂﬁﬁ
t he net hod described in JIS H 8583 219,99, the film was imersed in a
phosphoric acid-chrom c acid aqueous solution to neasure a weight loss to
- check a dissolution rate (ng/dn2/15 mnutes). As described in JISH

8583- 219 oddtpSpeUnAeR WASSENBRFSEs tanded) t Thtembivd SHudiN HaRRO
m/liter, 18 to 20°'C) for 10 mnutes, after which the specinmen was renoved
and washed wi.th dejonized ter and dried,with .hot air, followed.b

moasur arert M9 PhEhGSIGRP IR LRt PorhEPES s il PLepat FOETC5ee ens
were imrersed in a phosphoric acid-chrom c anhydride solution (i.e. a

sol uti oresf (ghenpiofthighéspndssi albeved dwdsang atof0ETE dmian anmpdphdee in 1
liter of deionized water), kept at 381C, for 15 mnutes. The specinen was

renovedsr &yl casaweghief fdt asenher anesagkbx fé‘fté‘f‘dc‘]ks‘ 3} ez 2003 washed

well in running water and still further washed well in deionized water,

f ol | owed. dryi ng with ha ir .and asuy i the weight, thereof, from

whi ch agjvﬁ\y'gh%\gl 68’5‘”‘%@%  Rap s586n St 58‘3&&‘?— RS R0 SPLRLLPE. ol t er ed
into (pseudo) boehmte, a smaller dissolution rate indicates a higher

degr ee %ffs¥jdinfdecdits @eodoenonght when the resubded odredepelicsot uts on rate of
the anodic oxide filnms are shown in Tables 2 and 3. It will be noted that

the unigreterdiycobyrsy bb1oWe npfias pheriegadty dls BrBE1GAChechelingl§, _
ng/ dn2/ 15 m nutes. [Chlorine gas corrosion test] The surface of the anodic

i pi ng i (1 Be=YTICL RE R el O £ 8408RaRE < B A e CaRe BEr ce of

smears.. Thereafter, the filmsurface of the specinen was masked with a
chl or i N¥%fEs Shesilek hataltpred datA Hirgeudgyeboehnpes Ha sucduppagetepbrtion to
be exposed by 20 MR as a test area. Heaters were in

that such results are set ocut above are obtained in the immersion

test in phosphoric acid/chromic acid and als§ in the gas corrosion
test.

The term “boehmite and pseudo-boehmite” used herein is
intended to mean hydrated alumina represented by the general
formula, Al,0,*nH,0. In particular, n is 1 to 1.9 in the above -
general formula. Whether or not the barrier layer is altered into
(pseudo) boehmite is determined_ by analyzing a barrier layer
portion by use of X-ray diffraction, X-ray photoelectron
spectroscopy (XPS), Fourier transformation infrared absorption
spectroscopy (FT-IR), SEM or the like. For instance, the section
of an anodic oxide film used as a test piece is observed fhrough
SEM to determine the position of a barrier layer from an Al substrate
(i.e. a barrier layer thickness). Thereafter, the anodic oxide

film is subjected to X-ray diffraction analysis and X-ray
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the testing container (quartz tube), which was resistant to chlorine gas,
so as to surround a test container therewith and unifornly heat thg7iugigg
of the container. Morreover, this evaluation apparatus was with a

t hernocoupl e inside the testing chanber for the measurenment and control of
tenperature. Specinens to be evaluated were placed in the testing container
appar at hofdle1 2B SPREEALYES)y apﬁpéﬁajzr?%om‘b'ﬁ%afegeh! B9 §OIG {4 QN der e
such that after charging the specinens into the testing apparatus, the -31
2 7 AUG 2003 te gr turf was raised to 145 to 155C in 20 to 30 m nutes,

f ol | oned oyuRBERFAGLEETY rena biser A0 ERESCHFESG (Por tBE WeRbh &
Subsequently, while a 5% ( 0.29% Cl2-Ar gas was fed at a flowrate of 130
ccm t héheoftiény , ot hehexissenoy cdnimiawio \wasekindukbt aneohs| portdigst ek to 395
to 405Cin 20 to 35 mnutes, followed by keeping at that time. It will be

noted tRak bAgr LIS EBohEnd Gt erRARIALNSF W% S8Y (3L, ENF AtymIRNer | C

pressure. The feed of the gas was conti nued OVeér our s e feed

of the CéZ-fr gas, was stopped and the Cl2-Ar gas | eft in the system was
di schar §&dP1pQ 7t LG8t fBH BF- 1R @ty GonsEisusgr Bhet streskir a0 f dd@ of

nitrogen gas. Sinultaneously with the stop of the Cl2-Ar gas feed, heating
was st oppédinfdl dmwdic mxisde Hwing tWhetder downt atr beast enparateif &hel f or
which it took 3 to 4 hours). At roomtenperature at the inside of the

testi ngpaepiaknesyet hes faed refy EHEo”iﬁéé\m %%h\‘iﬁ%eségggﬁé’ ot Al test

pi ece was renoved, followed by cal cul'ation of a corro area percent

(corrodggéglr:ga/te%t ea), on the test surface. A higher corroded area
percent oy ndf CaPEsTR GPEatRIVARERTE D Sracks in the anodic oxide film and

filmdefects, and a lower area ratio indicates a filmhaving a | esser
nunber of crackdr afde falpeRiian £ an apgdig peidet £Hlm hinta dposesidon i s
regarded as bei ng devel oped when the anodic oxide filmon the film surface
di sappehoshmite} hehe parddien oafidei sappeaiadic @ fohlhheni imoxide) Alorselstrate

suffered corrosion and discoloration. The corroded area percent is

by anodization of an Al substrate is subjected to hydration (i.e.
a sealing treatment wherein the anodic oxide film is brought into
contact with hot water). The film that is hydrated so as to satisfy
the above requirement and altered into (pseudo) boehmite exhibits
excellent corrosion resistances. For the hydration, conditions
used upon the hydration should be appropriately set so that the
above requirement is satisfied. The hyc":ration may be carried out,
for example, by a hydration method wherein an anodic oxide film
is immersed in water (immersion in water) or by a hydration method
wherein the film is exposed to steam. With the hydration method
using the exposure to steam, when steam is pressurized to a level
higher than a normal pressure, its temperature can be as high as
100°C or over, under which the pressure, temperaﬁure and hyciration

time are appropriately controlled. It should be noted that when
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indicted in Tables 2 and 3. -32 2 7 AUG 2003 [Alteration of barrier |ayer
into boehmte and/ or pseudo-boehmte] The alteration of the barr%?rAUbeMﬁr
into (pseudo) boehnmite was investigated by discrimnation from an
guantitative analysis of AI-O A -CH and Al -O OH structures of the original
anodic oxide filmby using X-ray diffraction and X-ray photoel ectron

spect r a3GeRY t L XEJyd Mt BorP @ettinedl, ahl i rat NEn S5t eHE 2 ttfggr@g%géicfrcgﬁ(i de film

of a specinens was observed through” SEM of 20,000 to

magni fi,cations_to determne the position of a. barrier |ayer froman Al
subotr a8 PiF oS REIR BRI SR RelBaraterfi 9 doj Shethacumanaan ve
anal ysis was perfornmed along the thickness (depth) to confirmwhether or

not ( p$eles)pbaeh firce Wxé suadace ahéhkaf iirerccbagéngpur therhydite: icgact i on of
the barrier layer into (pseudo) boehmte was al so neasured by

di sor! Bhaapie1e0sh oo Op e 2Rdnflr O QHLSL AU R, B Al | 0f nal

anodi ¢ oxide film by using -ray diffraction and ron

spectroscogé %XPS% ir}% conbi B__ati 3’% S megti oned above. The results are shown
in TabM&8s"SZ°3RATE: MOLG MRS NIAEdYr nhf®t RRIEG | khe Filghpunface
respectively, indicate "yes" and "no" as to the alteration of at |east a
part ofrg padei emal bgeriporideomry nhe (pféudoyebofhihi¢ efild lanpardiom test in
hydrochl ori ¢ acid] The surface of an anodic oxide filmto be used for an

| Mer sic@nt k@ Sdur fade,d6aCckh O ist Al dsVBSe e ReNs ad-daY et BERH M At St cloth
wetted with acetone, depending on the degree of snears. I\L%xt, a test piece

was set .i.p.a e t , hou - 33 7 AU6 2003 the
t enper gto %‘rgg' ﬁlg¥%§u§02¢1§%§ %3 %ggggaA%%t%fggérﬁjye](ﬁ)é&*eﬁg“éﬁ% (R9&GNg t he
door of the oven upon the setting of the specinmen, the tenperature was
r et ur nBaepBLisodees mahRECAThiadRBRtetye specrAdhtions Weptvdlme hour
after the tenperature in the oven arrived at

expansion of the film in the surface proceeds in excess, cracks

are developed. Accordingly, it Vis necessary that the alteration
of the barrier layer into (pseudo) boehmite proceed appropriately
and that pressure, temperature and hydration time be controlled
so as not to cause cracks in the film. If the hydration time is
too short, the barrier layer cannot be reacted to (pseudo) boehmite.
Too long a treating time results in the film being cracked, so that
corrosive solution resistance cannot be obtained. A higher

pressur'e is more liable to cause steam to arrive at the barrier
layer but permit;s hydration in the film surface to proceed more
quickly. Ahightemperature causes alterationof the barrier layer
into (pseudo) boehmite to proceed more quickly, but also causes
the hydration in the film surface to proceed more quickly. In
particular, the optimum ranges of pressure and temperature vary
depending on the pore size in the £ilm, £ilm thickness and hydration
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1500C, after which the heating was stopped, followed by allow ng :237 Kﬁﬂﬂﬂi
down to roomtenperature (in about 1 hour) and renoving the speci fen

t he oven The test surf ace of the specinen was masked with a hydrochloric
acid-resistant tape (fluorine resin tape) so that area to be exposed was at
40 m®R. A transparent contai ner resistant to hydrochloric acid was provided

as at i } i -0f ucted as
esindld ASPRAL BSapdRehfMPRIH Ohe @Sk e0 wiﬂ?,t%@et?%wﬂ%‘c%’?ﬂi ugtﬁﬂ

foll ows. The specinmen was so set in the test container est
surface_was_turned 1g%ward, and a 7% h%grochl oric acid solution was charged
Stntfr & &

into t he*RGHINT fér 5 i S CRREEOH r BT eSS Facel M idi BT 8REAF Red to

the surface of the hydrochloric acid solution was 40 mm It will be noted
t hat t hef hyfdr dohientiiomaciid 9@ uteicommepded4td ne€ mabydrauivediging5 0 cc .
The test container was not heated and the test was conducted at room

t enper ai wh&es idIE itd RRdegf.ore the continuous generation of a gas fromthe

exposed surface (i.e. a tinme after the comencenent of charge of the 7%

hydrochloric acid solution t aken as. a hydrogen generati on-comenci ng
e The | gaddygnss Lt M ZRE BURF ALY, RETGRELoRo IS SSuchtr hat | AL
+ 6HC1 ---> 2AIC, + 3H, T Along tinme before the generation of the gas
means albgredercedr beiwse soing weteresistd anmetLt&hneof esuinse ,anaditidel 7 AUG
2003 shown in tables 2 and 3. In particular, specinmen show ng a hydrogen

gener atrj g Hel g?pgg,g@@_gtewuwe%e@rt&\@pé?@qn@oahO@héepéﬁédgé .OPThEeﬁ%éZSBCé’

and specinen m nutes or over is nore preferred, ~ speci nen o

i L h f , ' f 450 m
e mostbraftEres i RBE SR HEY eDPRa P e PasTon AosFerieg. 2 7

AUG 2093 Table 1 nmbol Si MjCuFeMhArr angenent Grai n si ze )
KO11. 0ZUMGon pand thempyeoenplipated coatrpéafgthe treating solution.

Moreover, i1f an additive substance is taken in pores, the
characteristics of semiconductor or liguid crystal device may be
impeded by means of the substance. Accordingly, if additives are
added to the treating solution, the content of the additives should
preferably be specified. For instance, where nickel acetate is
added, the content of nickel acetate in a treating solution after
the addition of the additive is preferably smaller than 5 g/liter,
more preferably smaller than lg/liter. Likewise, with cobalt
acetate, the content of cobalt acetate is preferably smaller than
5 g/liter, more preferably smaller than 1g/liter. With potassium
bichromate, the content of potassium bichromate is preferably
smaller than 10 g/liter, more preferably smaller than 5 g/liter.
With sodium carbonate, the content of sodium carbonate is
preferably smaller than 5 g/liter, more preferably smaller than

lg/liter. With sodium silicate, the content of sodium silicate
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AO1" "-0.10.21.4--parallel 6 A020.23.20.1--paral |l el 8 A030.40.10.4--_ 2 arallel
A040.63.01.5--parall el 4 A052.00. 31. 2--parallel7 A061.82.70. 3--para2fglu?5003
A071.90.30.7--parallel 6 A0O81. 73. 51. 3--paral |l el 4 A091. 02. 01. 7- - paral

Al101. 02. 00.08--parallel8 AI11.03.71.0--parallel6 Al21.00.081.0--parallel 2
Al132.22.01.0--parall el 4 A140.082.01. 0--parallel 8 BO1--1.00.71. 2parallel 7

5050 BOFbT 2Parar) 219+ B e S8 S0k PP B9 L] SIS RaLr o)

608--1.31,21. 2parallel 12 809--1 30 80.9paral l el 3 B10--1.30.81. 7aral l el 13 *
The val Ws“dzfe:t'heW@éﬂrﬁoﬁéh]t%he(rslh“watéﬁ“t%a’éw MERETR T a5 UL tFhe term
"arrangenent"” in the table neans the state of arrangenent of precipitates
and crysi alshadeposopsinenaticae ihg t iee MaKioptimamera Oje a fsthstiaheinger ei n
t he term"parallel " means such a state as shown in Fig. 5 and the term

I;e[}]'e t é‘tﬁ BEAReS Yol s s éaganggn}? p@fe 19ec4on e hne hsggkdlggi“ n size

€ neans an average SI precitp es and Crys aV dep03|ts

in a direction intersecti n% ri ght angl es W|th the | engt hwi se direction. G
e the treating temperature should be preferably selected so as to

ensure a treating time that is good for workability. O©On the other
hand, a‘ lower treating temperature leads to a more prolonged
treating time. A preferred temperature is at 70°C or over. The
hydration time should be appropriately controlled depending on the
temperature and the degree in progress of hydration. Nevertheless,
a short hydration time may not result in the satisfactory conversion
of the film into (pseudo) b‘oehmite. On the other hand, too long
a treating time may cause the film to be cracked, resulting if the
degradation of corrosive solution resistance.

When such hydration as set out above is carried out, a
portion covering from the film surface to the barrier layer is
altered into (pseudo) boehmite to an extent desired requirements,
and the anodic oxide film is favorably improved in quality, with
film defects being not involved therein, thus showing excellent
corrosion resistances.

It will be noted that the film surface after the hydration
is not critical with respect to the presence or absence of pores
therein. More particularly, the pores may be sealed by the

hydration or may be left opened. Moreover, the pore size or the
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shape of pores in the film is not specified.

The invention is described inmore detail by way of examples,
which should not be construed as limiting the invention thereto.
Many variations may be possible without departing from the spirit
of the invention.

Examples

Al specimens having compositions indicated in Table 1 wer-e,
respectively, cut out int_o 50 mm square and polished with abrasive
paper (#400). Thereafter, each specimen was pretreated by

~immersion in a 10% NaOH solution (bath temperature = 50°C) for 15
second for alkali defatting and further by immersion in a 20% HNO,
solution (bath temperature = room temperature) for 5 minutes for
desmutting (i.e. removing residual smutt). The resulting Al
specimens were, respectively, anodized to form an anodic oxide film
on each substrate, followed by hydration (see Tables 2 and 3) to
obtain individual coupons. These coupons were checked with
respect to the corrosive solution resistance thereof.
[Anodization treatment]

Each of solutions (10 liters) indicated in Tables 2 and 3
was placed in a container and heated from outside under control

~ with a temperature controller. Such a voltage as indicated in
Tables 2 and 3 was applied Eetween a platinum counter electrode
and each Al substrate test piece, followed by continuing the voltage

application until an anodic oxide film was formed in a desired
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thickness. Subseqguently, the respective test pieces were washed
with water.
[Hydration treatment]

Treatment with water: a container having water (2 liters)
therein was controlled in temperature by means of a temperature
controller, and each specimen was placed in the water for a
éiven time, followed by washing with water and drying.

Treatment with pressurized steam: a specimen was charged
into an autoclave and exposed to steam under given conditions
(including pressure and time) for a given time, followed by washing
with water and drying.

[Immersion test in phosphoric acid/chromic acid]

Based on the method described in JIS H 8683-2'°, the film
was immersed in a phosphoric acid-chromic acid aqueous solution
to measure a weight_loss to check a dissolution rate (mg/dm?/15
minutes). As described in JIS H 8683-2"", the specimen was
immersed in a nitric acid solution (500 ml/liter, 18 to 20°C) for
10 minutes, after which the specimen was removed and washed with
deionized water and dried with hot air, followed by measurement
of the weight thereof. Thereafter, the respective specimens were
immersed in a phosphoric acid-chromic anhydride solution (i.e. a
solution of 35 ml of phosphoric acid and 20 gtof chromic anhydride
in 1 liter of deionized water), kept at 38+1°C, for 15 minutes.

The specimen was removed, and was washed in a water vessel, further
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washed well in running water and still further washed well in
deionized water, followed by drying with hot air and measuring the
weight thereof, from which a weight loss per unit area was
calculated. Where the film is altered into (pseudo) boehmite, a
smaller dissolution rate indicates a higher degree of modification
of the film. The results of the dissolution rate of the anodic
oxide films are shown in Tables 2 and 3. It will be nbted that
the unit at the column of the phosphoric acid/chromic acid test
is mg/dm*/15 minutes.

[Chlorine gas corrosion test])

The surface of the anodic oxide fiim that was used for a
chlorine gas corrosion test was cleansed by wiping with the soft
cloth wetted with acetone, depending on the degree of smears.
Theieafter, the film surface of the specimen was masked with a
chlorine gas-resistant tape (polyimide tape) to permit a surface
portion to be exposed by 20 mm’ as a test area. Heaters were in
the testing container (quartz tube), which was resistant to
chlorine gas, so as to surround a test container therewith and
uniformly heat the inside of the container. Moreover, this
evaluation apparatus was with a thermocouple inside the testing
chamber for the measurement and control of temperature. Specimens
to be evaluated were placed in the testing container apparatus (at
room temperature) and heated. The heating conditions were such

that after charging the specimens into the testing apparatus, the
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temperature was raised to 145 to 155°C in 20 to 30 minutes, followed
by keeping at the température (145 to 155°C) for 60 minutes.

Subsequently, while a 5% (+ 0.2%) Cl,-Ar gas was fed at a' flow rate
of 130 ccm, the content of the testing container was simultapeously
heated to 395 to 405°C in 20 to 35 minutes, followed by keeping
at that time. It will be noted that the pressure in the test

container was set at the atmospﬁeric pressure. The feed of the
Cl,-Ar gas was continued ovér 4 hours. The féed of the Cl,-Ar gas
was stopped and the Cl,-Ar gas left in the system was discharged
by the action of the residual pressure, followed by feed of nitrogen
gas. Simultaneously with the stop of the Cl,-Ar gas feed, heating
was stopped, followed by allowing to cool down to room temperature

(for which it took 3 to 4 hours). At room temperature at the inside

of the testing container, the feed of the nitrogen gas was stopped

and the te;t piece was removed, followed by calculation of a
corroded area percent (corroded area/test area) on the test surface.
A higher corroded area percent indicates a greater number of cracks
in the anodic oxide film and film defects, and a lower area ratio
indicates a film having a lesser number of cracks and film defects.
It is to be noted that corrosion is regarded as being developed
when the anodic oxide film on the film surface disappears. At the
portion of disappearance of the film, the Al substrate suffered
corrosion and discoloration. The corroded area percent is

indicted in Tables 2 and 3.
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[Alterathm1ofbarrierlayerintoboehmiteand/orpseudo—boehmite]
The alteration of the barrier layer into (pseudo) boehmite
was investigated by discrimination from and quantitative analysis
of Al-0, Al-OH and Al-O-OH structures of the original anodic oxide
film by using X-ray diffraction and X-ray photoeélectron
spectroscopy (XP5). More particularly, the section of the anodic
oxide film of a specimens was observed through SEM of 20,000 to
100,000 magnifications to determine the position of a barrier layer
from an Al substrate (i.e. the thickness of the .barrier layer).
Thequantitativeanalysiswasperformedalongthethickness(depth)
to confirm whether or not (pseudo) boehmite existed in the barrier
layer portion. The reaction of the barrier 1aye; into (pseudo)
boehmite was also measured by discrimination from the A1-0, Al-0OH
and Al-O-OH structures of an original anodic oxide film by using
X-ray diffraction and X-ray photoelectron spectr;scopy (XPS) in
. combination as mentioned above. The results are shown in Tables
2 and 3. It will be noted that the symbols “O” and “ X",
respectively, indicate “yes” and “no” as to the alteration of at
least a part of a barrier layer portion into (pseudo) boehmite.
[Immersion test in hydrochloric acid]
The surface of an anodic oxide film to be used for an
immersion test in hydrochloric acid was cleansed by wiping with
soft cloth wetted with acetone, depending on the degree of smears.

Next, a test piece was set in an oven heated to 150°C. Although
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the temperature in the oven was dropped to 145°¢ by opening and
closing the door of theiDQen upon the setting of the specimen, the
temperature was returned to 150°C in about 10 minutes. The specimen
was kept for 1 hour after the temperature iﬁ the oven arrived at
150°C, after which the heating was stopped, followed by allowing
to cool down to room temperature (in about 1 hour) and removing
the specimen from the oven. The test surface of the specimen was
masked‘with a hydrochloric acid-resistant tape (fluorine resin
tape) so that area to be exposed was at 40 mm?. A transparent
Ct;ntainer resistant to hydrochloric acid was provided as a testing
apparatus. The immersion test of the specimen was conducted as
follows. The specimen was so set in the test container that the
test surface was turned upward, and a 7% hydrochloric acid solution
was charged into the container until the distancg from the surface
to be examined to the surface of the hydrochloric acid solution
was 40 mm. rIt will be noted that the hydrochloric aﬁid solution
per 40mm’ was amounted to 150 cc. The test container was not heated
and the test was conducted at room temperature. The time before
the continuous generation of a gas from the exposed surface (i.e.
a time after the commencement of charge of the 7% hydrochloric acid
solution) was taken as a hydrogen generation-commencing time. The
gas generating from the surface of the specimen was such that 2A1
+ 6HCL — 2Al1C1, + 3H,T A long time before the generation of the

gas means a better corrosive solution resistance. The results are
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shown in tables 2 and 3. Inparticular, specimen showing a hydrogen
generation time of 300 minutes or over has corrosive solution
resistance, and specimen of 350 minutes or over is more preferred,
specimen of 400 minutes or over is much more preferred, and specimen .
of 450 minutes or over 1is most preferred with respect to the

corrosive solution resistance.
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Table 1
Symbol Si Mg Cu Fe: Mn Arrange-menti Grain size
K01 1.0 2.0 1.0 - - paralle| 5
K02 1.0 2.0 1.0 - - vertical 8
ADY™ 0.1 0.2 1.4 - - parallel 6
AD2 0.2 3.2 0.1 - - parailel 8
AD3 0.4 0.1 04 - - parallel 2
AQ4 0.6 3.0 1.5 - - parallel 4
ADS 2.0 0.3 1.2 - - parallel 7
ADG 18 27 0.3 - - parallel 2
AD7 1.9 0.3 0.7 - - parallel 6
A0B 17 3.5 1.3 - - parallel 4
Al9 1.0 2.0 1.7 - - parallel 12
A10 1.0 20 0.08 - - paraflel B8
Al1 1.0 3.7 1.0 - - parallel )
A12 1.0 0.08 1.0 - - parallel 2
A13 2.2 2.0 1.0 - - parallel 4
At4 0.08 2.0 1.0 - - parallel 8
BO1 - - 1.0 0.7 1.2 parallel 7
B0Z - - 1.2 0.8 1.0 parallel 2
B03 .- - 1.1 0.9 1.5 parallel B8
BO4 - - 1.5 1.0 1.3 parallel 8
BO5 - - 0.8 0.8 1.2 Parallel 7
BO6 - - 16 0.8 1.2 parallel 11
BO7 - - 1.3 05 1.2 parallel 6
B08 - - 1.3 1.2 1.2 parallel 12
B09 - - 1.3 0.8 0.9 parallel 3
B10 - - 1.3 0.8 1.7 parallel 13

* The values of the components (Si, Mg, Cu, Fe and Mn) are by wf%.

* The térm “arrangement” in the table means the state of arrangement of precipitates and crystal
deposits relative to the maximum area of a substrate wherein the term“parallel’ means such a
state as shown in Fig. 5 and the term “vertical” means such a state as shown in Fig. 4.

*The term “ grain size” in the table means an average size (um) of precipitates and crystal

deposits in a direction intersecting at right angles with the lengthwise direction.
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ZNNNC7TMMVMWWC7C' 7TW<} - W' V' U) V7L17U) 2 7 AUG 2em As will be apparent from
the foregoing, when at least a part of the barrier |ayer of the anodic
oxide filmis altered into boehmte and/or pseudo-boehmte, the dissolution

rate ofasheill Ive iappatrebR0 Friol €A/ E6rBhOUEs Wiebel oW shen deketmbred by an
| ner si on test
the barrier layer of the anodic oxide film is altered into boehmite
and/or pseudo-boehmite, the dissolution rate of the film is at 100
mg/dm’/15 minutes or below when determined by an immersion test
in phosphori—c acid/chromic acid (JISH 8683-2) and a corroded area
percent 1s at 10% or below after allowing to be exposed to an
atmosphere of 5% Cl,-Ar gas at7400°C for 4 hours, the anodic oxide
film is excellent in corrosion resistances. In this way, the
invention can provide an Al alloy chamber member that is excellent

in gas corrosion resistance, plasma resistance and corrosive

solution resistance.
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i n phosphoric acid/chromc acid (JIS H 8683-2) and a corroded area percent
is at 10% or below after allowing to be exposed to an at m)sphereeﬁ ‘j‘j‘ﬁaz
Cl2- Ar gas at 4000C for 4 hours, the anodic oxide filmis excell Aﬁ 003
corrosion resistances. In this way, the invention can provide an Al alloy
chanber nenber that is excellent 1in gas corrosion resistance, plasna

resi stance and corrosive soWgATOonsSresaAsiEmcees: 2 7 AUG 2003 WHAT IS CLAI MED
IS: 1. An Al alloy nenber having excellent corrosion resistance, which
conprises an Al or Al alloy substrate having an anodic oxide filmincluding
a porous layer and a pore-free barrier layer, wherein at |east a part of a
structure of said barrier layer is altered into boehmte and/or

pseudo- boehmi tle, Andhisdlley orenkar hayinmigkdalignts carroedony/ dnp/ 15

m nutes or bel ow when determned by an imersion test in phosphoric

aci d/ chretistad@ied WREtAesbipyisHsSall B0&Sr A1 andod Sdadad aneanResgent is
at 10% or below after allowing said filmto stand in an at nosphére of 5%

Cl2- Ar s;:at . 4 fQ é oyrs. 2. An Al_allo mber accordjng to Claim1,
wnor o) OB oxfdG i iBegRtiBy DproPytdrad Mt Bore TR BREr A8 vt of
M, 0.1 to 1.5 wt%of Cu, or 1.0 to 1.5 wt%of My, 1.0 to 1.5 wt% of Cu,
0.7 to lryera vheFele atwlepstHepbatapkc @ serwgtywe afdsa dbiaratiles layeariti es.
3. The use of the Al alloy nenber defined in Claiml1l or 2 as a vacuum
chanberis®@®ered into boehmite and/or pseudo-boehmite, a dissolution rate

of said film is at 100 mg/dm’/15 minutes or below when determined

by an immersion test in phosphoric acid/chromic acid defined in

JIS H 8683-2, and a corrdded area percent is at 10% or below after

allowing said film to stand in an atmosphere of 5% Cl,-Ar gas at

400°C for 4 hours.

2. An Al alloy member according to Claim 1, wherein said
Al alloy comprises 0.1 to 2.0 wt% of Si, 0.1 to 3.5 wt% of Mg, 0.1
to 1.5 wt% of Cu, or 1.0 to 1.5 wt% of Mn, 1.0 to 1.5 wt% of Cu,
0.7 to 1.0 wt% of Fe, with the balance being Al and inevitable

impurities.

3. The use of the Al alloy member defined in Claim 1 or

2 as a vacuum chamber member.
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