L #$%&' (e3eE889<<\ OE6f ETEdAL ALLOY MEMBER HAVI NG EXCELLENT CORROSI ON

RESI STANCE BACKGROUND OF THE | NVENTION Field of the Invention This
invention relates to an inprovenent in gas corrosion resistance, plasm
resi stance and corrosive solution resistance of vacuum chanber nenbers and
anodi zed Al parts used in the inside thereof, which are enployed for the
manuf act urAhgADPLO¥ e MEMBE RS GTAVINGI (F{ CE LIZERIT | CQRRASE OWS RAIS IGMANIE by a dry
etching 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
all oy nenbers that are exposed to a corrosive solution such as an acidic
sol ution. Description ofARKCRBWIAQF BBLRUSRVENTLRY i ntroduction of a
corrosive gas including a halogen elenent, such as C1, F, Br or the like,
into the vacupihelHlastiethesdaheartidre CvD apparatus, the PVD apparatus, the
dry etching apparatus or the |like as a reactant gas, an etching gas, a

cl eani ng gas .t he |ike. j restk a. J

(hereinafter '?fé%ger?%‘ééllt%l%lg I;é;"{se{%r (r%o%s iaglnhr%gg?g?g%gg) llﬁgéag%q%t?ﬁgg%%ﬁer ef or.
In the vacuum chanber, a halogen-based plasma | s frgﬂyently generated in
addi ti 5RSL8tRRECcoP1BEMFr §BE5LaRCE BRI CORERBI YR AP HL) | LesHp tance
resistance). In recent years, the vacuum chanber of Al or Al all oys that
are | i giitvacuume ioplaimbardmenbel keatd ianddieradh A lcpadus tisad ynhilse heenideecent | y
adopted for this purpose. However, since Al or Al alloys do not have enough
gas COthesLos, I Gfichance Bnf18y8aRok ceha! ABRRrhetuliRgPHREERSSCORMI LI Ons,
a variety of surface-nodifying techniques of inproving these resistance
characteristics phave been prqposed. .Fqr inproving th as corrosion and

ol asms PBLFepacERY Sl TRt g e L Aev B goL e dtruoF B ARP AL #4858 No.
53870/ 1993 shows that after formation of an anodic oxide film having a

t hi cknesEVhfappadrattn0 pRVDhepprigtiAd Anyion IMREANEAROmaPRarativgd out in
vacuum at 100 to 150C to renove the noisture adsorbed in the film by

evapor at spatt&dih§eappd Paddle. o¥20R8/ 190é . shawsrd hairtaiclladly Oyt Heont ai ni ng
0.05 to 4. @ of copper is subjected to anodization treatnent in an oxalic

acid ekﬁsgﬁeiaﬁifefgkegi98,aﬁokkgwsoeﬁxn@r99p589r35y9gtégsukﬂoﬁhe

el ectrolytic solutio

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, F, Br or the like, into the vacuum
chamber used for the CVD apparatus, the PVD 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 therefor. 1In the vacuun\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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The chanber nmenbers using these Al alloys, obtained by application of these
techni ques, exhibit excellent gas corrosion and plasnma resistances.
Nevert hel ess, when the chanber nenber is subjected to mai ntenance by wi ping
out by means of water or by washing with water, the hal ogen conpound

remai ned on the surface of the A1 or Al alloy parts react with water to

f orm amederdied sol atsi piasthe resastencegnbeln doesemoty e, arhe nougium

resi stance to corrosion with such an acidic solution (hereinafter referred
-2 t i dkc tai10 IS ts nl Lok b SXRErT ed

t hat C%P?@??Engng?ﬁﬁygﬁb ﬁggggoiﬁgge%¥?ﬁg¥% eéjb%gggﬁﬁhgﬁgin. TJéﬁgzD
appar atus,. PVD apparatus aor dry etchi ng apparatus has_such nenbers that

whi | e ABUR$ TR B COBRPESANIEY P a Hbreen %‘?C@P gdepyetafoithds RERASSt e, the
menber is subjected to the cleaning step of the wafer or substrate. For the
cl eaning i n tHeweleani sidnskepl am Adi diltogsl dbi apti haueednolihd gasrosi on of
the anodic oxide filmcould not be restrained, in fact, through the surface
mdi {1 8k 0R18A1A360aHLMTa0A FiRsRE OLsdktahBENRLUhe plokedl AL al | oy
vacuum chanber nenber, used in e manufacturing process sem conduct or
or liquid crystal device, suffers corrosign, its electric characteristics
IocalI§°Bﬁéﬁé€?svthaF&ﬁéﬂﬂNBSpﬁéaGﬁFWSEﬁgyﬁnaﬁ“F? FER AP cour se
of the sem conductor/liquid crystal device nmanufacturing process. In this
way, thbekrommsA&tahkteychemrbeterhiatecsehevebbernf pibyposesponsi ble for these
applications requiring excellent electric characteristics. For a technique
sol ving theseFQ{:QLt?rl;?xFstianDtﬁé_tgedE cHPro2 834 48 S s6hH38 ikhankteeht Gue
wherein an anodic oxide filmis subjected to fluorination treatnent.

Mor eover, . JP- A No. 207494/ 1995 dj scl oses .a techni gue ' ores in an
Anodr cEBRPBAIREF WA RP R GbRETar itk oeAdai DEoR o7 esae 871598 sos
proposes a technique wherein after sealing the pores in an anodic oxide
film hhat| pébarpheenatipm PE anrenedi¢ op¥idiet hvkedvaying a HJugHkness aci dic
solution resistance is inproved to sone extent according to these

t echni qies,5-tb 20 ue,r Reaktiagt an@niey itparcatimdiense asat cakadedryut in

resi stances including all of the gas corrosion resistance, plasna

{)ﬁSi St gRERuANG: AG kG $8b8EIAY Yt RAEEmo A8 FOURIsdHBEd 3 PRe ! Si1R) aced
by evaporation. Further, JP~-ANo. 72098/1991 shows that an Al alloy
containing 0.05 to 4.0% of copper is subjected 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 form an acidic
solution. The chamber member does not have an enough resistance

to corrosion with such an acidic solution (hereinafter referred
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the environment of its use. Additionally, the conplicated treating
procedures are necessary, so that high fabrication costs are inevitably
invited, thus being devoid of general -purpose properties. SUMWARY OF THE

| NVENTI ON An obj ect of the invention is to provide an Al all oy nenber which
overcones the problens of the prior-art techniques. Another object of the

i nventi®rs scliaiprovigeiem ik ialtaoeargnbercivit dit hae vaekkpet ienceds
corrosion resistance, plasma resistance and acidic solution resistance. The

above abj.ect e ie . r.ai L0, 1 i I ..an al | oy
rrenbert%vé*ﬁ %ﬁ§§%%%ﬂ%s%§ctglr? %ﬁgg%g‘%ﬁ%ﬁd&%féggstraété;isg%bg{\hea%yol|'c ?i}iede film
formed on the substrate and including a porous, |ayer and a pore-free

barri VD 3rpaydieiei PER ARRR¥ALUPHRF SFY ackER1RY LRRPIFAERHR BaF rFEFh| ayer

i s made of boehm te and/ or pseudo-boehnmite, a dissolution rate of the film

subj eGiéhé s aMatEL Bé aduintShg & seidepiheiict cackaf ehioen towltd ¢riydesari bed
in JI'S H8683-2), is 100 ng/dn2/ 15 m nutes or below, and a corroded area

percent. after _.allow ng .o be osed . opdi t 941 2 at
400C f%]rasﬂs t?o‘iﬁsst]f%%?ﬂothoer %ﬁg\%)é\% i SE&H%EEB)@ ?ﬁe{]ﬁ%ofgﬁl%%ﬁpn%ﬁer IS
excellent in corrosion resistances. Preferably, the Al alloy should contain
0.1 totie iy okigweskereen FiF WenSi@aninggpedhe (Fdeanddfx SCEPof Si |
0.1to 3. 5%of My, and 0 . 1 to 1 .5 %of Cu, or should contain 1 . 0 to
1 . 5%m®hadidiclsoQution iduBedl. Cihardrtosidmol.ti¥mabdie. odhee Alilal | oy
menber of the invention is conveniently used as a vacuum chanber nenber.

A her &t d WAEE PLECd g [ S HEEE, AMEAMIPRKBASE Plod BE d el ioh W ||
appear rmrethOlLJtI ﬁy from tlflré c?'ol %ovm ng’ description. BRIEF DESCRIPTION OF THE
DRAWNGS In the attached draw ngs: Fi g 1.is a sec iona&d%grew
concepgld ¥R AAGPEHR 1§ thRe Bdedir aditr GECHREAYLSan Lhéd BLAdHRY Machim g, 2
is a sectional view conceptionally showing Si precipitates (in a vertical
di r ectclombencemkspacesednich Ehg.maémi Kact wchegrptriocesece f sealicnnslncdioawi ng
the state where Si precipitate are arranged substantially in parallel
or liquid crystal device, suffers corrosion, its electric
characteristics locally change, thus impeding the uniformity of
treatment during the course of the semiconductor/liquid crystal
device manufacturing process. In this way, 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 metal salt. 1In
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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directions of orientation. DETAILED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS As st ated herei nabove, an anodi zed Al all oy nenber is poor in
corrosion resistance to a corrosive solution, such as an acidic -5
solution, formed upon mai ntenance through w ping out with use of water

(i.e. corrosive solution resistance), and we have nmade intensive studies to
i nprovehehgepadtahanmembAs doeesnbt, haeehade ikdacd olrlyatr estign anic eiss

determ ned as essential that at |east a part of the structure of a barrier

| ayer dj, €4 0x} i LSsts..0 ] p - mte
(mhichghﬁ$ﬂggﬂﬁeég%ﬁg ﬂ%ygﬁ%?%??%%b?%535£¢%g§gﬁh%§fﬁ@gé%$?e g%ﬁ%t%ﬁggdegree
of alteration_of the anodic oxide filminto (pseudo) boehmte_and the state
of t he@Pf| #FHIEC 59 MHetHeF e§ishancr adRA drbys | hidbiteriiikiist plasedpPBper| y
controlled, the reaction of a corrosive solution with an Al alloy substrate
by i nf ther ehvapohheatgbft hesanedic Rxdieidnd M ganthe cemplacaeddwhere while
excel l ent gas corrosion resistance and plasnma resistance are naintai ned,
the co ' ' ' be_ | ved. . Fi LS:An.S L onal

i ow osheastngrEi TSt Shets 3% AReEeRanyy b S Bl ar o S8 Eok LR
filmformed on the_surface of an anodi zed Al alloy nenber.  In the figure,
ref er eA&8 ADRELARPIYJABVaRSHesthHS AbednBsHpEPad QAd JeRREPdTRIIPOFE al 2
desi gnates an anodic oxide film Likew se, indicated by 3 is a pore, by 4
is a ppropertaget (i.e. a portion where the pores 3 are fornmed), by 5is a
barrier layer (i.e. a pore-free layer intervening between the porous |ayer
4 and the Al substrate 1) and by 6 is a cell. In the practice of the
invention, at |least a part of the structure of the barrier |ayer should be
altered into (pseudo) -6 boehnmite. Wth the ¢ of an anodic oxide film
i ncl udi ng the porous Iaye?UﬂﬁéFHgbg Wﬂ@t#ﬁhﬁﬁﬁgﬁ%gore opened at the film
surface and the pore-free barrier layer as shown in Fig. 1, at least a part
of the structnelgieeheofbbheiimventyion 3 sshopxpbidalarerddal hoy nemsleendo)
boehm te wherein the pores nay be opened or closed. In the invention, the
al t er ayh@8hobviehechidanlie sl Nemat okease ariat-#fttbechaigues.l ayer )
into ( pseudo ) boehmte ensures excellent

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 oxide 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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corrosion resistances. Wen the degree of alteration of the filminto
(pseudo) boehmite is such that the dissolution rate of the anodi c oxide
filmdeterm ned by an i mersion test in phosphoric acid/chromic acid (JIS
H8683-2 ) is 100 ng/dnR/ 15 m nutes or below, and a corroded area percent
after allowing to stand in an atnosphere of 5% Clz-Ar gas at 400C for 4
hour s wised€Bf ot hbelhdwort 8 falllny snemicelr| 2at eagailisntcdm @i Bsn St ances
(i ncluding gas corrosion resistance, plasma resistance and corrosion
resi st ution) . Thus, the reaction of a corrosive solution with
t he Allaégézf%éggggéfrate after infiltration of the solution through the
anodic oxide filmcan be restrained. That is, the alteration of at |east a
part of the Baefiefabhhyerthat®l @bsuddnyupdernitalenfulesot Re0§obBYef f ect
of suppressing the infiltration of a corrosive solution. It will be noted
t hat ageidiet baereeh hayekwhiehedlereriad appeafpseeto)nhoebmter she podtion
near the filmsurface (i.e. a portion of the porous portion other than the
barri | ayed ) .} | t dni nto. (pseu ehpi-t j3C .ri buties to the
contrg‘FO ?'%; ?fn?\id(?trg (lgo(r)l'gfe% iéb?? g@%vggéo ut ?%%&@Hrgagggéhe?fibl r%no In
addition, the Al alloy substrate of the invention is not only excellent in
corrost v2t &4l Miroh - PesP st ot @F Butand b b l-8%t Of Fyas TR AdspomOY
resi stance and plasma resistance. Preferred enbodi nents of a nmanufacturing
net hodnemkeesetf dalite iaveéatdorbéstdenvaenéehtdy nsedoa® adetanlum shambheghoul d
not be limted the invention thereto. Many nodifications and variations of
such Lpents may be possible without departing fromthe scope of the
invention. The Al or Al alloy used as a substrate in the present invention
is not critically specified. It is desirable that the chem cal conposition
of the Al sub¥the¥ ansk fwdhen pbieesarefeatireficatd A¢VTMEITRS et and
size) of deposits, and precipitates_be properly caontrolled fromthe
st andpBFROEIRR V%?il]bé‘ﬁif%ﬁ‘&rﬁafgliﬁvgﬁf%‘glw%e@ Y 1Y% Ae5CF 1REdREni cal
strength, thermal conductivity and electric conductivity for used as an
Al- based nenber, particularly, a chanber nenber and defects, such as crack,
are controlled initi%ﬂﬁ@ﬁ(ﬂfgﬁﬁfﬁ%fdﬁagﬂ“ﬁﬂ?%ﬁ?ﬁﬂﬂkﬁ?tion' I n view of

e

this, a preferred chemc¢al conposition of substrate includes an
Al - Mn-£al- Hige basedchbdaldreisinyyk an Al - Si - My- Cu- based Al alloy. A nore
preferred conposition includes an Al alloy conprising 1.0 to 1.5% of WM,
1.0 to 1'5%”¥i§¥’10ig Eosécg%b%%l 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 parallel

directions of orientation.

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

in corrosion resistance to acorrosive solution, such as an acidic



Fe. Alternatively, an Al alloy conprising 0.1 to 2.0%o0of Si, 0.1 to 3 .5%
of My, and 0.1 to 1.5% of Cu is recomended as a nore preferred one. \Wen
the content of alloy conponents increases, deposits and -g_  precipitates
increase in amount. In this sense, it is preferred to appropriately control
the contents of Si, Fe and My. The appropriate control of these conponents
ensur egot B¢ ibadugldraied My Wl i e teROS| tisr 80gh Phepli Rt ales wakd hlges,
permts the formation of a fine structure. It is to be noted that al t hough
the Al ||Q¥S ntalnln such coqponents as. deflne? abqge are reca nded
in the gr‘ﬁ% Fte J01‘ t FEPTIRBNY R O LT T L9R TR FEBPES ! hat nF HE BV EE S each
case be substantially Al . The bal ance being substantially Al neans to
cont ai Anteegilvebisd udimsy itd egngreve gthe psighanTe.andst hereskdlt,. WBecause
inevitable inpurities may contam nate a product to be processed ( e. ¢

a sen RARAUELQAQVENSF el KR likkgetePhlifBdl £5 CasSfen € 081 eat idum duitng use,
it is reconmended that the total content of these inpurities is as small as

b f er.ahl 0.,1% Wth_the Al-Nh- Qu-Fe- based
AL al [ByPARh Gaatee, BESRaMe e o A LOhphUNeS 6 APGRRCHAS RFSYE M e

) that are thermally stable in the Al alloy matri x and have the effect of
suppr e§slmgcdrgiatiat bSnboebaitsenang/ot psygﬂabbgﬁ@mnsxaddﬂpmétmput&ﬁbs) of
mechani cal properties, such as strength, due to the change in internal

str _uctHé@e@hatf*&erAkeEEéx%edlrtdﬁrags)i'qgaééw@ﬁlb@asxlneee) hAdOtHRr degrekfain a
satisfactory effect, it is preferre that Mh is present in an anount of

1.0% 0 f0¥fkﬁ§g%l°% b% Q&%?%ﬂﬂxi e Con qg%l to Z gﬁoﬁvg& Ht%pe

cont en exceeds 1 o or e° eXB
correspondi ng conpound i s coarsened, the change of the |nternal

struct&P@ bhet FEake &f dyhecdusddl RF iR "ilﬁ%%¥ eyches FugCheoradilii™ at es

or corrosion resistances nay be degraded. Cu acts to nmake a snaller pore
di amet@efattt kg isitde adfe tpwoperhy scohacelard hahd heaftsoh of aestraining
the filmfrombeing cracked. In order to show such an effect, the content

Che PSRRI S PR o) iRk ony sheDhisitanie 1 5%
through the anodic oxide film can be restrained where while
excellent gas corrosion resistance 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 film 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.e. 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 least a part of the

structure of the barrier layer should be altered into (pseudo)
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Wth the Al-Si-M-Cu-based Al alloy, Si and My are those el enents which are
effective in causing a MyzSi precipitate to be forned by aging. To obtain
an enough precipitation effect, it is preferred that the content of Si is
0.10 or over and the content of My is 0. 1% or over. Wen the contents of

Si and My, respectively, exceed 2.0% and 3.5% coarse deposits and a coarse
Si  prebophinbtéon phidsetiexageé fodabyald®Ss @ntié\ fdbm {nsledi g BisSMy2,
AllzMgl, and the like) are forned and are left in the anodic oxide film as

def ect t rrQsi o I . i j IS
car i caeEdte RS g B S RLE O BRLcOR AN an SRR FEM AR ' &
acts to formspaces that are useful for mtigating a difference in

coef f | @P@theporikefiFge BRPBAST GhRYRIt REehhewd i FAdthb, @fodeestxa@ @t Im To
obtain such an action satisfactorily, the anount of Cu should preferably be
0. 1% osf ovies , stpaetpref erabhy DadPier duger bf shbelaopeealtefefuigxeeeds
1.5% the growth of the filmis inpeded, thus |leading to -10 a prol onged
anodi zaf | i Thi e i i gepel t film
Ut aclr LRI L By ERRLeL (R SN TAC WSS Wy’ B, bPROUBOEER G- | B
invention, various types of alloying elenments may be appropriately added to
Al depelRli FVeRtiae, i fhendbepator Rt the fhim Ih athovRass 2 sone
types of elenents may not be suited for the purpose in end use. For

i nst ans&rt Wiet ke Yaranidsnl 8yeZ ) ihitics ( poehdd nabdhm idve ensdres @siotd fdntm t he
el ement may be scattered after wastage of the filmby the reaction of a
Plasmi ot DSL 0N JAPEAdde SARAChETdahioe ¥ A2 NaA0AINE e Wil AUT d
crystal device. posits or precipitates nay be contained In the A
substrate based on the origins of allaying elepents and inevitable

mpur 1VER. (BRRIER) RO HBHDS| 1575 SH BRSO AP JATS Hatiis s | ef
in a substrate matrix (AL ) without formation of solid solution. For

i nst ameeedic |exjde Bhbundetérmined bypran uimndaes on desdnviar phSispheicsol i d
solution in the matrix with an increasing amount of residual Si. This

resi dugd i clesth de - RPRoateds 6831 Pe dLNODi hg PAMPINECMEhLAES. of bdlbus, Way,
the deposits or precipitates left in the Al substrate could not solutionize

4Pon e ghLe0s SEUERL: 0l Tt el shbhD AEchSaU R A O

corrosive . )
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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solution may infiltrate via the interface between the deposits or
precipitates and the filmmatrix, thereby adversely influencing -11 t he
corrosive solution resistance. As shown in Fig. 2, for exanple, where S
precipitates (or deposits ) in the anodic oxide filmformed by anodi zati on
treatnment, a space 7 exists between precipitated Si 8 and an anodi ¢ oxi de
film et rixs2ltidedoghodhacboareoivessytusbbut thnoughi theafédmt o ause t he
Al all oy substrate to be corroded, thereby not showi ng a satisfactory
corrosjye. ti resi e r. et anngj pde f] j o crack
fromt %?%ﬁ%é%ith%dgit§%$8fh%usb%ggggF?gn?ﬁﬁeggggﬁﬁgébn?sobbgkbﬁ%%rovenent
in corrosive solution resistance and filmstrength, it is preferred that

t he depirelkenk igr sorprsdvessatet Hangingistanrinbdt adspoR%Felkent fin hese
deposits or precipitates exist, a smaller average size results in a snaller
space g&paddityoeien aresbst ehic@n@ndt pDisha Coes D8tRCE0! Wi ofebeédy
infiltrated in case where they are left in the anodic oxide film In

addi ti e i .ecipj S l.ong e le r ) in
the suBiodPitt e RE LRAbLT A uBiaG BLRLE S El ol bERER B LB
substantially in parallel to a face having a maxinmum area of the substrate,
t he debvesntion igymerpidefiais hehdrb shaHlhpry ke ddigded Rhe R vaartalqre|
directions in an anodic oxide filmto be formed. Thus, the anount of the
cor r ostverstod ut iMahy nifdd ifiadaad alsorgd va rdeptior(sorofalsongh andicdEiatdrcys of

t hi ckness) is reduced, thus being effective in inproving the corrosive

sol uti K es] (el i | r j d

par al 1T G BOpRABTe 4l RbEE dr g B b (sisy B8 RO ¢ ne
case where they are arrafgef -12 in vertical directionps. Accordingly, if
deposits or ptReipltafedlextioyivee eaidas%%ETFEfEef?ﬂereaHHeFﬁnﬁ
condition of parallel arrangenent, the deposits or precipitates that are

| ef t i ineesubsequemdty doirtishldyogpecdsiigd .f i [t teéesnirablactiat b being
fine and in a condition of parallel arrangenent. Thus, the space between
adj acedheflePOBidsmpY's P B Rift 8hesaBX¥ sttt BROptbpediyesiépared and
infiltration of the corrosive solution (on a vertical Ii1ne at the sane

dept N)y £ 8N P& PIORELLY K&Rbunt "udd)! S BN addlfs AStE N & ipitates
be properly controlled from the standpoint that Al-based substrate
favorably has satisfactory mechanical strength, thermal
conductivity and electric conductivity for used as an 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%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

-8-



the deposits or precipitates contiguously exist ( i. e. a frozen-in 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 inpeded. In order to attain such an
effect as set out above, the size along a direction intersecting at right
angl espretipivetes ihereasgtin emavajtor dxi this sersageitofig peredepasid s and
preci pitates should preferably be 10 pm or bel ow on average. In particul ar,
W th €c e b r rybel o d nost
prefera Oaiééf%?%nfﬁé%% oévﬂe%?hegé e%%?{zﬁ%s&ftﬁg SII? ge%ﬁo%?d rr\tl?rh%n
preferably be 2 umor bel ow and nost preferabl below. If this is
sat i sTRRREARY 2P RO SE OF sHesg gam °Hﬁ?Fﬁuﬁ¥§F’2§s a‘ﬁb%gf%?‘%ﬁtﬂé& iion
intersecting at right angles with the length of the deposits and

pr eci panaims ofadepos iteadd preaip st acedmndcohu s sipeemsidisut hef orgsitsoance
andfil m cracking resistance. Accordingly, the -13 maxi mum si ze of the
depOS'ég aa?;si @R@Ebﬁ’é’é%ﬁ?s slfioegdt&w gbeBhYter 1 tHBuh BRLON HTOK
preferably arm or be noted that theterm "averag S|ze
is |ntended to mean the value obtalned b Ly i din t he t ot al nber of
e QUS4 b1 LR SHHA FERPAPES o3 GRILRPdoR Ak [ AREF B aMBERrea 10 Ehes
dianeter along a direction intersecting at right angles with the | ength) of
i ndi vipteat t depadi theaimvgnteinp, tiat s dats itdableut hbbcthe balaacei Taldach
relative to a nenber surface having a maxi nrum area anong the surfaces of
the Alcé?é’@@sulbs@an%b@l?#‘klf ac@hk 14 WIpE DR§ & u¥s tihd 1Ah 15URS el and

the anodic oxide film The average size can be neasured by obserV|ng t he

cut f ce thro h.an. a aI m cro The |f S the
deposi (ﬁﬂ?%é%ﬁgé %mBPgﬁgﬁred(?r%nit:% g%ﬂn%%o?ﬁ?%?hag khé ‘I ocal
degradatlon of the filmis suppressed owing to the uneven distribution of
the defRuse ahueyitebhet Heer 1T iegi naY beoRbeBaN2hat 2 APYPGUGRH EAebfanner of
maki ng very fine sizes of deposits and precipitates and uniformy

di speristdgessedn (. g, Alsenbabhauetbs wofecrod ichel 1ikap d1teneasd emsk
uniformty can be achieved, for exanple, by controlling a casting speed in

the Caffax{agclﬁ gg{&moau,@ﬂnﬁé@b%r geredcs}mpém'éd WOI4S + hWhES 4 1@ FHRYH Y

speed Is as as poss e ‘af the castlng stage, the size of t he deposits

?Rg 22&{ \'ﬁbet at e Can b%&n?geassnsanllallll IX%r %o si i%uérqélglﬁoulhf pre ra% eed at

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. 1In
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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preferably be 1 C/ second or over, nore preferably 10 C/ second or -14

over. Moreover, it is possible to control the size and shape and the

di spersion state of precipitates as preferred ones by thernmal treatnents (
a.g. , T4, T6 ) being carried out f finally . For instance, it is
effective for this purpose that a |liquefying treatnent tenperature is set
at a | ehahgas olfi gheas neswialll stfacgure odr dhsedlt @lilloy wasisead ypyofthe solid
hi gh tenperature) to forman oversaturated solid solution, after which a
multis i h - i SlA98, A j
effectggg?wﬁqtﬁggiégﬁﬁgfﬁki?H% éﬁﬁﬁggﬁaﬁfﬁgggﬁﬁ%ﬁ?{?%Sgérfof%%%B8Xd%§
control even after casting, the size of precipitates can be controlled as
bei ng dparpdedand t he precipitates can be uniformy dispersed in the
substrate matrix. The deposits or precipitates are liable to be arranged

al ong the direat aobsoto axdkeis emadl eropbragdismetdntat the cadmiebefathanged
in parallel to one another by controlling the direction of extrusion or

rol 1 ngdirLnoelol £ rasl Petde e Iof! bhBAL 8k hengCaRLiAGm Fhenl Pushki on | S
characterized 1n the state of an anodic OX|ﬁe [ ﬁ1and Is not critical with
respect to the conditions of formng the anodic oxide film _ Nevertheless,
|1 def EERSk6Hch BB QAR FOpHMPY FSOY AN Sk €F nd NENEOTFRRE A S8 FROVHE
anodic oxide film a corrosive solution infiltrates through the defects,

t hus nptredbtrabiiyngpean .8rooghoverr.osi fetbel convent esf sCanerceddsot dbhgly, it
is reconmended to carry out such an anodi zation treatnment as set forth

bel ow Y5ENGeaR1AknTURhRLAC Ll iupa yS Blecuhies st nbefore, so that

crack or t i ke defect-free anodic oxide film (AL203) can be readily
obt ai ned. The_el c% ol ytig.solution_us d% r i?e anqdi zati on i ncl ﬂes an
i nor gani c acigl§gl bFO%&§§&ﬁMQ§E8_EBFF§F 2 q '8y$o$ﬁt?8ﬂ,ﬂ8 ﬁﬁSsg 8Ffc acid
solution, a chromc acid solution, a boric acid solution or the like, or an
or gani elgpeatsovhirbnase et trchiverin €a86iladsa| BgiSon pres ipdidiate &ei ke
solution or the like. O these, it is preferred to use an electrolytic
sol uti gerhbat bfiasgsn@l | ™ 8Behuhi an eoowigt dravc igie anosh e fedats fiitl s 1 n
particular, the use of an oxalic acid solution is preferred because the
ConNtrolreferred that the content of Si is 0.1% or over and the content

of Mg is 0.1% or over. 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

. phelike)areformedandareleftintheanodicoxidefilmasdefects,
so that corrosion resistances may degrade.
When anodization is carried out in such a condition that

Cu is concentrated around Mg,Si, 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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of anodi zing conditions ( such as an electrolytic voltage and the |ike)
becones easy and it is easy to forma filmthat is free of defects such as
cracks and the like and has excellent properties such as a crack

resi stance. Although an organic acid solution, such as a nmalonic acid
solution, a tartaric acid solution or the Iike, which exhibits small

di ssol at panlbagedn aavddizatdondéreaktmentay ibe .uskdist hesuatse ph Bdheanodi c
oxide filmgrowing is not so high that if these solutions are used, it is
prefer Qxal.l [ opLinat (e l=Yd not e

Pr et e SBHGhBRALIBALC e il BUCRBLOPERAL R BTRUAG LOetan ol
liquid electrolyte conponent such as an organic acid in the electrolytic
sol uti 8R9¥8dRot critical, the concentration shoul d be appropriately
controlled wthin such a range that the satisfied rate of anodic oxide
filmgrow ng s i armed iardo deflect aveatidbngsvariduadyprse of 16l loyndhg f or med
in the resultant film For instance, where an oxalic acid solution is used,

the sa r f_fi i e i I

conconct SPEBEGRE FS) pRbLEBALENEN IR Eh MCapPLAliRy B cheitendsd
acid should preferably be 2 0 or over. hbvertheless i f % S concentration
of oxaPPEPQEFE - be%%r’fé’slst BBHHPSHlOBrtl?C?%V%y spEe; BYREH 9T SLRBENTtEa%o t hat

the upper Iimt of the concentration reconmended is at 5% It is to be
not ed hbat bbesalisedt eranhei puappde finl endomsed bjousénstancsul Where aci d
solution is liable to crack, the use of a sulfuric acid solution needs a

o & PERELRE ﬁ.O&i«rzOl Of; sAB9HE 21 HEa COndint hﬁad%%kf&e%ﬁ{ LEhe0tYEheEnyO!l tage
when conpareg rﬁe case using an oxalic acid sol ution. The anodi ¢ oxi de

filmformed b chrom ¢ acid_s crack eS|st nce.
Becaus@a¥h€8n¥ﬁﬁF§§rFﬁe9?F§5IVaﬁgﬂgﬁlﬂgdgb %ﬁng$¥n$HEr¥ﬁ§c ﬁ%ns?gp of the
filmformation, the characteristics of a sem conductor or liquid crystal
devi cephagmae thpéébm wnpading theosharpchesdsbiagl 9 aneerieoRARELATi s

used in the manufacturing process of a sem conductor or liquid crystal

devi ceori lifjGiAeeeysany Heviekect the constituent conposition of an
al um ni um substrate, control the anodizing condition(including treating

solution tenp e ngiy tisng engg, and
control the CQ%@ Eratlgnﬁg%ekﬁégﬁrggagig %%eggﬁ Fﬁg gh ?%aﬁ{re
characteristics. be seen, froglayfoabove t he use %f a chromc acid

sol uti %ﬁbﬁ:a‘egg laa%w DSEO@rCérlglnS o ying €élements and inevitable

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
depos itlor precipitate. In this way, the deposits 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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-17 limtation on the environment of its use than the use of an oxalic
acid solution, with nore conplicated anodi zi ng conditions. Furthernore, the
anodi c oxide filmfornmed by use of a phosphoric acid solution exhibits a
crack resistance. Phosphorus is contained during the filmformng step, so
that the hydration reaction is inpeded by the action of the phosphorus and
t hus, thetcakessdvieosglut iven bekaseéaatbeer ahs shoen imMEigary, eorlexpaplient o
(pseudo) boehmite. Thus, a production efficiency is |lower than in the case
usi ng S llg rate
Uol 19 e PR 604 BELULI ) aTHB<DOL) A SALLA B 0B0r B ol
havi ng a thickness (I ~u, sufficient to ensure a satisfactory plasnma

resi st C@OW%%%W% BNt r ATRARS Tare idce REFMP e PEGFIRLtESSi t h
the case using an oxalic acid solution. The tenperature of an electrolytic
sol ut i®h si1sed apoanbldcaswide af il mat miod 251 ghrbughnth idlovee verrrosliee
tenperature is too | ow, an enough rate of filmform ng cannot be obtained
and thys f: L ieGi f

cont r gL e PP TR AR hd MR P LU TR B B8R EE %Y as oo
high rate in the solutlon so that defects couyld be formed in the film
with tHeeFeRynot RAPWADGed iSAtd SARGHOL Yo PIECFLY /) $RYU RN FESAG R as a
possi ble result. For instance, where an oxalic acid solution is used, the
bat h tMmpeveatny eelshanbdiprefsialfligmbes sCepachvirgm ahe start iinaqlped nre
preferred at 40C or below, nore -18 preferably 35C or bel ow. The

el ect 1ot yeJ{ E’ deAdCr U ﬂﬂe e AR OB nS I Gy B AP RIG:HoRl e

contr ing ont rate of n}gromnng and the concentration of
an el ect t|c sol ution. r n oxal.ic._acid | ed, an
Spor o P T ELen eSS S #Re ok FAOTS ss%‘?n%ﬁt SRR PSS S ¢

vol tage, with a poor anodlzatlon efficiency. If the voltage is too high,

t he f|¢%@¢%l©®t01cPﬁﬁFxﬂ%ﬁﬁﬂQRﬂﬁEﬁuﬁsdém@éﬂslﬁa?“ﬁberoﬁﬁﬁmp$ﬁ@bh% f ilfm

Thus, it is recoomended that the voltage preferably ranges 10V to 120V. The
anodi zetiéoe dépes stoubd predepetatesdenbsts haknaylent avepagedsinéi on a

time for which a desired filmthickness is

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-



obtainable. It will be noted that the thickness of the anodic oxide film
formed by the anodization is not particularly limted. In order to show gas
corrosion resistance, plasma resistance and corrosive solution resistance,
the thickness is preferably 1 pmor over, nore preferably 5 ~mor over, and
nost preferably 10 umor over. If the filmthickness is too large, film

cr ackiig ol tcakcditréyt idms i nfl uence of internal stress and film
separation is also apt to occur. Accordingly, the thickness is preferably

100 um or bel Qo ey H,efff ad%p'o@&@fdﬂ %r&?ﬂﬁ%aad% Wsts el @habhy 50 pm
or below. In the practi'ce of the invention, it is recommended that the film

obt ai ned after anodization.treatnent (S supject to hydration and_ altered
into (sd’(sj‘?a'i}ij’ba)t% e angG lghau?‘an%éthBPe‘ﬂP-H@aeld]t%ta WDt Zhter is
changed according to the hydration treatnment, and the pore dianeter (i.e. a

pore dlepmstErs ior tgreedipitsted adet faarerdeefitn inhe bubseafueart liyh€oamedi zat i on
is not critical. The barrier layer plays an inportant role as preventing

the coffasic BgliWees: 19 ch@inOSh ¥ eSPL Hh QL EMEHiRG 4R Anl PBORALEIoANd the
Al all oy substrate. Usually, a long-time exposure to a corrosive solution

permts_the corropsive solution tg be graduall enetrated, into the barrier
Payer ORATHHCL (HEE FRIGIEDG - ol T s dHE FRACS RV EBHIARRE wi th ti o,
In this sense, a thicker barrier layer is nore preferred. In order to form

a t hi defgsgiisroy ayeecipieapes cexishingrahengtohdedeetiangef As the pore
di aneter increases, plasma resistance |owers and a corrosive gas or a

COr r OSi 148 SO+ 4kt i &R IS tHRr 8ott3Blifet So it £6n | (V1P at HErPOEES, 1 586 td@knkl | M
characteristics as a resistant |ayer cannot be nuaintained. Mre

particul arl ven_if, the pore diapeter_fqrned in the film.by th

anodi zsa‘—’f“l*eoﬁi)égr?g‘ ) ﬁgnbl%ﬁ’ ﬁr(#’ﬁrgyeb(egﬁi'ck%gggufr 8‘?“}“&%&’8?\?&1%’;‘3 gg’ﬁtrleol | ed
appropriately so as to ensure a pore sjize within a certain range and a

bar ri dihe sp@ostifiscREcRECH P Hy At @S Ganttai WM AHge eXA§tshbwe e £592¢8-48! ut i on
resi stance, plasna resistance and gas corrosion resistance, such a film
does rtatecessdse liphlidieeidhe Res sbandes tlegubredsiior ddikbut sspehtiche
characteristics when applied to as the vacuum chanber nenber used in the

manuf acd wd Nk PPCesS Afed FHLANANGHRY 9fc drifided eided! 5@%%%@05'1%5

addi tion, conplicated anodi zi ng operations have to be -2

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 ym or below and most
preferably 3 um or below. With precipitates, the size should more
preferably be 2 um or below and most preferably 1 um or below. If
this is satisfied as average size, too large 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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conducted, resulting in an increase in manufacturing costs. According to
the invention, however, at |east part of the structure of the barrier |ayer
is altered into (pseudo) boehmite, and thus, excellent corrosive solution
resistance is shown (i.e. the excellent effect of restraining the corrosive
solution fromentering and penetrating into the barrier |layer is shown ) .
| n vi evexofmunhissi ze toff Shetdapecddsarydt priecimithéeesashoadd ayefeasbihi ck as
a conventional one. Thus, according to the invention, a thin barrier |ayer
is sufdd c1§2§m tOr O BhP, axSEd Lﬁ‘gf&ﬁgﬁlm e stgdcgs, to all of a plasma,
corrosive gas and corrosive solution. I'n the invention, the thickness of
the barrier |ayer, is not sp ciBi ed_and shoul d depend .on the require
characteristi b&sneaﬁﬁog 9t &R SN S %@el.z%rléow}gg?nij‘? i s not
necessary in the practice of the invention to alter all the barrier |ayer

i nto (s eedm) theehalte obdiminguablyi divadiyg, the ther totall mymbenlofetbd i nto
(pseudo) boehmite exhibits nore excellent corrosive solution resistance

t han i isel: : h 84S ink,6d L-we  soLution
R e e P R e S e

| ayer be wholly altered into (pseudo) boehmte, and the barrier |ayer

al t er & IAMGEFRLABY %S&Hﬁl"tté»oi“sl%%r %‘?‘F'f’r%%la%rtlﬁhFe%B‘éﬁ S (-t Ehe

t hi ckness thereof. It will be noted that the alteration to at | east a part
of t heldragth erof ayretiwishresl tdeposites ande pateicdp idgfaties iakt dhepsatidéprcboehnit e
proceeds over a porous |ayer other than the (pseudo) boehmte -21 portion
of theRakdr&idANS rella@ive PO'd nibedNguREabEORARi Ay MK inRGLakBat he
just-nentioned (pséudo) boehmite. In particular, since the filmsurface
portiaon is al.so altered int pseudo), boehmte, .it exhibhits.a e

Ecel PRI S0 SRR, Sa hRELRE AR, (119 st 0 oo herBa it o
(pseudo) boehmte. The anodic oxide filmhaving such a corrosive solution
resi sttdinge &F thguhl etbpstraiee jandfhicopnaddcpxededtiimo (hecaysyapgbehnite
shoul d preferably be one wherein at |east a part of the structure of the
barri eyideayamn bge mbthastueddi by @bsasaundptheboetndee e udiis 20l vptaoalat e of
the anodic oxide film determ ned according to an imrersion test in
phosphord G acd g chrom ¢ acid (JI'S H8683-21999) is 100 ng/dnR/15 mnutes or
bel ow, nore preferably 20

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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ng/ dm~/ 15 m nutes or bel ow and nost preferably 100 ng/dn2/15 m nutes or

bel ow. Accordingly, when at |least a part of the barrier layer is altered
into ( pseudo ) boehmte and the dissolution rate is 100 ng/dnR2/ 15 m nutes
or below, it is neant that the filmis altered into ( pseudo ) boehmte to
such an extent necessary for a required corrosive solution resistance. A
sati sfaQU¥etry Moreeeeye idolist PoASibsEstamanganhdthens Legperd ethape tansl
barrier layer is altered into (pseudo) boehmite but the dissolution rate

exceedgnhd0§i §é HE¥-A B tHTRILeSpREc i p it HEeli $6 Prieifiedt dd@bRek SoP &l HWmEIO
ng/ dne/ 15 m nutes but the barrier Tayer is not altered into (pseudo)

boehm fe. |t will b d th di ' fi.lom hayi | | ent
corr osFCELIGHTOr T a1 st hnde) petig itk St dias o Fab Lo
boehm te. Can be obtained by subjecting to hydration treatnent as descri bed

her ei natt 8. effiectdvantost thhe pnsHpeeokhds fi Lagnsfpipantizgabypenydr ati on,
so that if the reaction of the filmto (pseudo) boehmte is facilitated

exces Stéﬁl{aéraih%ef 14 metubtes 3 S/ACKENYL @MY pbB stibe eV Od UGBS il @dadisi on.
If the filmis cracked, a corrosive solution infiltrates via the cracks,
and thys, corrosi.ye solution.resista anpnot _be _qgbtained if the rate of
reactigﬂ FE§IYéFéP?gX ?90? Fﬂglga F?érg§§§§Fa?HF8?(t83 ¥l 1o} ?nboehnite IS
increased. Moreover, if the filmhas defects other than cracks, pittings
ascri bedersathecategosplsdopopnbirpi t afesrovhaghapumh AL iftaaBsegane or
ascribed to the inappropriate setting of anodi zi ng conditions, a corrosive

sol uti pfedthbnt Hudh bat ewdbs0agd drhendekestage dqindie ipractéceedf tie
invention, the requirenent for the i mrersion test in phosphoric

acid/c i id s ihSti tk j I f def ect
such agﬁggggwﬁgégérng#%%E%egﬁgﬂé%gggg%%gfs?gi%é%ﬁ%§$?#ﬁgu§5%5%§§?&9é
solution infiltrates through the cracks or defects to cause the substrate

to be PR RIELT GREtNGather FLEPRT HEGREANLT FAPLBR P BYRh ¢ rugh t he

corrosion occurs only locally. Accordingly, it is desirable that such crack
or defleeindommsahber exndtthe prwiclip it@test ednt hat unhtopnky ehtsparsedsionce of
crack or defect inthe filmis not reflected when the filmis subjected to

the inoRe dwikiLste im"ame&.ph%leed@%wli@@rmpc‘r_e@@pit&&@st hat iiabsedid ficult

to find out | ocal crack or defect by observation through an optical

m Crosggpaerl%ﬁgeclec?céfgrpg -t%'l3€ 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. Nevertheless, 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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m croscope. Under these circunstances, intensive studies have been nmade on
the corroded area percent determ ned by a gas corrosion test (wherein the
filmis allowed to stand at 400C in an atnosphere of 5% Clz- Ar gas) for use
as an index for cracks or defects in a film As a result, it has been found
that the corrosive solution resistance is good enough when the corroded
area petitaeldisiberfelrer,abb xhhd Srack beltdve 1hkeel glieeitertidey aholioroxigieow.
Accordingly, in the practice of the invention, at |east a part of the
barri y be_a i udo) boehmte to such an extent
t hat §ﬁ%h9 géu%ﬁ ggg ggtk%ggﬁ ogéegégégbtalned in the imersion test in
phosphorlc acid/chromc acid and also in the gas corrosion test . The term
"boehni te anﬁ%%@d@@-tﬁ&éwmlﬁ‘esothﬂoﬂé‘ﬁ@idnf‘%%hﬁ 2RAdézebipBamaiyies ed
al um na represented by the general fornula, A1203nHzO. In particular, nis
1 to laf ifotbendboyeigeselatibarsuth. a¥het Belforisohcibiesbantien,l ayer is
altered into (pseudo) boehmte is determ ned by analyzing a barrier |ayer

porti f a ctjo t 4 n e sSCop

( XPS) Og}#@%’ﬁrlﬁjéf r%gﬁ(‘é oér'/%g'ﬁ%élgf n ré;?r%n{% f%fl%oﬁug’%eéc T oa:(%o%/lc?fﬁ%) SEM
or the like. For instance, the section of an anodic oxide filmused as a

t est pﬁ%l—:‘étJr%ndbfséh?e&Ilkﬁv &@@%EWB?&W@%%%%QW%@%CN 86 dff ™G ri er

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

t he anodi® saxdwleidn) ran stubjceat:ed solut kay alf flveadtiken aodlyisése anick X-ray
-24 photoelectron spectroscopy (XPS) in conmbination to discrimnate and

quant'fﬁtﬁf’@fé’r lyge s€ i@gt{'@iﬁfﬂéséoquioﬁh?hgﬁpflg sOkmbhg Tilm,

t he exist'ence pseudo mtelnt eportlono arrirer layer from
the intensities of X- dlff actlo eaks. of and. Al- OO—Ithat
const |‘{Jcﬁ%°¥‘%l%rt‘ rRAY 8 %?‘?%Jr‘gﬁx%éﬁ-&mom 4B ??]FHC%%JEhe‘? %r not

at least a part of the barrl er layer is altered into (pseudo) boehmte can
be conise nefl amwoprall hg aoid heohbolen prsoqemierr ébrbaedmise tBraatdartofl an
anodic oxide filminto (pseudo) boehmte, the anodic oxide film (mde of

al um r&ﬂrﬁrﬂiﬂﬂﬁné IR b AN QEuEH aeNaff e BEcito SYESEN b Bt h§e Sak egted to

hydration (i.e. a sealing treatnment wherein the anodic oxide filmis

ggfi“g%ﬂ@} %é’&%é&tanH APl alehsy LB bhMytPRAlin! SnlydStALSHAS 1O
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-growimj 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 liquid
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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t he above requirenent and altered into {pseudo) boehmte exhibits excellent
corrosion resistances. For the hydration, conditions used upon the
hydrati on shoul d be appropriately set so that the above requirenent is
satisfied. The hydration nmay be carried out, for exanple, by a hydration
met hod wherein an anodic oxide filmis inmersed in water ( imersion in

wat er )not fyrmedyii at e ne @i hogh twhieirled.n Fidre ifndvance expesed anoogbédm Wt h
t he hydration nmethod using the exposure to steam when steamis pressurized
to a |l r n or t shigh as
100C o%élgé\i/egralqp&L 4 fl% ugﬁat’ h%rsgstgﬁi ratt%r g?ﬂ?@@ #(ﬁ"’%@npa nﬁtl me are
appropriately controlled It shoul d be noted t hat when -25 using this
hydr atP@htetined akydirkay 6RNEoRTEAEEEN B MRled afidm the aa¥héslsh an
anodi c oxide film for which volunetric expansion takes place fromthe

sur f acehefcdrieftidativnc erfdbrglitio aded kyindAld @i ededapll§chbee2 € @1t bokraf
pressure, tenperature and hydration tinme is necessary. Mre particularly
the p |I f I d ence of
t he fﬁ?érl‘n?e%%é%i;?%n o;P ?ﬁé ngﬁlﬁé agga@gﬁ ifr?lxst arr‘%ﬂlclgél ¥)re(;“ec\lz}}e{ln%hgoé llllént ering
into the pores, and thus, the alteration of the barrler | ayer |nto (pseudo)
boehmi Rt bioRa Mgt b Soxa@dadBquie efilm,| §oaddati Bhe wpReYy ol ket &fpahsi on of
the filmin the surface proceeds in excess, cracks are devel oped.

Accor dcavgt¢ntirdticen neeessmeydédais tde ®teration of the barrier | ayer into
( pseudo ) boehmte proceed appropriately and that pressure, tenperature
and hydrati ong{ {2Be& QYL kdrSPedRudOl o aGBUTE G52ESiTh (ddenly M I
t he hydration tlne I's too short, e barrier ayer cannot be reacted to
(pseudo) boeh o l.ong a tr atln . s in the filmbei

CFackddl G Bbap £B1 FEF Gede i ATIH 118 THCBLEnHR ot BEK optig MSE oA hi gher
pressure is nore liable to cause steamto arrive at the barrier |ayer but
per i t& slduatiicoacid sdikutiomnuedsagenaxe precdse aonbrgliaklapodAziiingh
tenperature causes alteration of the barrier layer into (pseudo) boehmte

to praseedhi v SdIEidsy anbell ealtgo1gats ol BegBYHIiEH | mpdrdd & ifiH Ameur f ace
to proceed nmore quickly. In particular, the optimmranges of pressure and

LSSPS{%% %%ﬂw depspdi ng 20: 4N R &5 ze in the film filmthickness and

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 £ilm 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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time. As will be apparent fromthe above, with the hydration using exposure
to steam precise control is necessary. In the practice of the invention,

it is recomended to use a hydration using imersion in water. As a
solution used for hydration by inmrersion in water, it is preferred to use
pure water. As a matter of course, additives may be appropriately added to
dependl hgivat ibe quithesenvihenmsatodf addi tiseeshamythendes ofldry odxaddct o t he
hi gher cost of a treating solution, and the nore conplicated control of the
treating. so i r i f LiLye e.LSqt i n pores,
the crarsdrerhebion orEE tort (AP Eut LCARUNEL PRGZRORAL EXRe L Do

i npeded by nmeans of the substance. Accordingly, if additives are added to
the treating %%WE@?%WPI?het%%n%éﬁgl%f°¥h@eagﬂi?i@%%mgﬂthdUE?e?ér%bly be
specified. For instance, where nickel acetate is added, the content of

ni ckelplegphd eic n@Eid rseedahitig s exhtibde saht eradher el td ore ofPHosphaddist | ve is
preferably smaller than 5 g/liter, nore preferably smaller than I g/liter.

Li kew sg, . Wt h. e.r:thhe .ent cobal i r.ef erably
srm | 21 POt AP e L (M £ SRS ALY <PlpfORE EnfE M Bl gtaph

pot assi um bi chromate, the content of potassjumbichromate is preferably
smal | e‘FeQ‘Pﬂéhoﬂol%/J}mR%?‘%d T éhﬁr 8r&rah 9strﬁPI RROSPROT &S g%"i“i1 tidHas amith

sodi um car bonate, the content of sodium carbonate is preferably snaller

t han Stakéstarlongreipeebefabéyastatrdtionhaf thél baerieW LAysodinto
silicate, the content of sodiumsilicate -27 is preferably smaller than 5
g/l te{[?sg@cﬁ@ PESEERAELY SHRId Ta tspf}f%ﬂidcgﬂdﬁ &t Whidifey? i GRRfer¥han

wat er - eatlné tenperature results in a shorter optimimtreating tine, an
optinun1r€£ge of the.treating ilne be onei garromg thus requiring precise
cont r ot? of AF Rgl§ 1Y hal ¢ P2, ?ﬁga?%ﬁpﬁ? Yht82shoul d be preferably
selected so as to ensure a treating tine that is good for workability. On

t he ot her harBhe ddwigkeracidesoilng ioanrpasatapesheblisrate » fsvis saloitdeged
treating tinme. A preferred tenperature is at 70C or over. The hydration

time sboudd, beoapptDet i Bl eddeontds of el dtepaitst g cni dder emendiny eand t he
degree in progressof hydration. Nevertheless, a short hydration tinme my

ot L B ELEELSI I PACEALSPCh, BRESEMILRLCRERERNTD) 1, 1
be Cor ket L8SY) thofe! fompFs S8 0L IR O NSt SOREQShES0LYY OF oS! stance.
comparison with the case using an oxalic acid solution.
The temperature 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,
anefficiencyof anodized film-forming may be lowered. 1Incontrast,
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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When such hydration as set out above is carried out, a portion covering
fromthe filmsurface to the barrier layer is altered into ( pseudo )
boehmte to an extent des fired requirenments , and the anodic oxide filmis
favorably inproved in quality, with filmdefects being not involved

t herein, thus show ng excellent corrosion resistances. It wll be noted

t hat tbeeféerabdurBate afktbelohe hydration is not critical with respect to
the presence or absence of pores therein. Mre particularly, the pores may

be seal ed by % & é@%ﬁ Pg% |r¥8?$éq% i@l IaPeA&Yan %?@yfﬁn d RPRR Si ze

or the -28 ape I'mis-not specified. The invention is
descri bed in nore detall of exanpl es, which should not pe construed

as |i n‘?@ﬁ’ﬁﬁyplfh%t??ﬁé’rﬂmb‘ﬁ’%‘r?& EEBenNRRY SRAENS TR 0%9130‘%‘%%‘&%9 &0 t hout

departing fromthe spirit of the invention. Exanples Al specinmens having
conpostiié mmndardi st Boh iof dabdedt welet ic exdedtionel Forcestampile ) nthersd mm
square and polished mﬁth abr asi ve paper (#400). Thereafter, each specinen

was pr b t re =
0 C) C%?% g%e%%% e%a}?& de‘%gt t}? ng an %O‘Jféjurllt (OP%tﬂnF %rsﬁa%\{ﬁtgﬁ a 20
oHWstqun(muhtamaaUHe—rmmmemmmume)fm 5 mnutes for
desmut #§ Pt ioktaiRadvRhgar SV dBAPCERALY Y ICTHRLERES! t YAER A2 BBEEI mens were,
respectively, anodized to forman anodic oxide filmon each substrate,

foIIov&mbd@z@wﬂontébﬁi¢$eecyabuﬁstheandl$ﬁgboisbtemrhimmjwnﬂmaﬁjmmdmons.
These coupons were checked with respect to the corrosive solution

resi stagea.d b ealksdiARelzal iofel e PHd fAGRDOIsohE 1S, (Ihdd ters)

indicated in Tables 2 and 3 was placed 1 n a contalner and heated from
out si de, under contro h,a te ature ¢ er. Such Vol t as
"ndi catbdy ﬁ%&ﬂ@@@éffﬁh% ihE EHTA % B A L Fras PR M ety -

el ectrode and each Al substrate test piece, followed by continuing the

vol t agBhepphodazabhonntiimeanhanddi beosetierninadvwabiler kelling andesired -29

t hi ckness. Subsequently, the respective test pieces were washed
consideration a time for which a desired film thickness is

obtainable.

It will be noted that the thickness of the anodic oxide f£ilm
formed by the anodization is not particularly limited. 1In order
to show gas corrosion resistance, plasma resistance and corrosive
solution resistance, the thickness is preferably 1 um 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 ym or below,
more preferably 80 um or below and most preferably 50 ym 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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with water. [Hydration treatnment] Treatnment with water : a container having
water ( 2 liters ) therein was controlled in tenperature by neans of a
tenperature controller, and each specinmen was placed in the water for a
given tine, followed by washing with water and drying. Treatnment with
pressurized steam a specinmen was charged into an autocl ave and exposed to
st eam tihd&r theverreoddiameses (si pbhodedgapresding &ndthenbydietiangi ven
time, followed by washing with water and drying. [Imersion test in
phosphet.| L/ C ] [ it he oS [ I
8683-Z%SSEFﬁ%hg'f?ﬁgragégﬁﬁgi?géﬁgﬁﬁﬁgJbE%sEﬁ%??g(g%idjgﬁfgﬁigh%gﬁgméqueous
solution to neasure a,mei%ht ] oss to check %Hg{ssojutLon rate (ng/dnk/ 15

m nut eSPrIASedeteFPeddn Fhg S0 S8 PP 2t s AL Gier<Eld in a
nitric acid solution (500 m/liter, 18 to 20C) for 10 m nutes, after which
t he speci men ®hs bamimed laydrwataes an impdeitenitzeol evatseprevdntiingdhe t h hot
air, followed by neasurenent of the weight thereof. Thereafter, the
respeckj i £l i 4 s & gah €5 G087 nhygr i de
e A e G o L coade
anhydriﬁe in 1 Liter of deionized er), kept at 381C, for 15 mnutes. The
speci mERSwAL PALABYeduPShdakgs WS Y n & AT PR SBFPOFYFE hE? 230

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

wat er , cbokbeigd Hyldtjomgpeuntitshoheator aosliveainitign e beigradudidneof ,
fromwhich a weight |oss per unit area was cal cul ated. Wiere the filmis

al teredehBt@atBacyded PRENBhELicR SAPELETafiSERhs] i Ofe MRl &of N GAlRSy @

hi gher degree of nodification of the film The results of the dissolution
rate of {he_anodic ide filps.are s .1n Tables. 2 and 3. 1t_wll be

ot od_PREEEFRESURTARE, PBLEoEET A “wEoF B hRo s TR oS MBS A BT st
is nmg/dn2/ 15 mnutes. [Chlorine gas_corrosion test] The surface of the
anodi cPBkrderiiayex Hf megs peete¥eerda dM 8rdRE HRSL A roshbak thastr igis

cl eansed by wiping with the soft cloth wetted with acetone, dependi ng on

t he depageroftisapaie.didmseal has, td be madalsurfeaceansft Hhpogpalidmstenas
masked with a chlorine gas-resistant tape (polyimde tape) to permt a

surfacgncreases, plasma resistance lowers and a corrosive gas or a
corrosive solution is more liable to enter into the pores, 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 liquid crystal

device. In addition, complicated anodizing operations have to be
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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 uniformy heat the inside of the
cont ai ner. Moreover, this evaluation apparatus was with a thernocouple
inside the testing chanber for the nmeasurenent and control of tenperature.
Speci nessdiet &, eves wit eflg Wer eapl beeted fe t he hest fagteoniqi aestappar at us (
at roomtenperature) and %eated The heating conditions were such that
after chargi the.s eC| s i.nt o in a the .-

Cenperat ur o VR PEHERE (b ks 1PyRpsdan by s 008 ek P Phushieny
keepi ng at the tenperature (145 to 155C) for 60 m nutes. Subsequently

whi | e sitB9%YuXe oRthe) barriar lpitends fdtexpdaintow pssuslaf bogbmisey t he
content of the testing container was sinmultaneously heated to 395 to 405C
in 20 409 3hdB el it ewedodY vkespingish t8aistan®e i1d sMdvn he.eqted
that the pressure in the test contalner was set at the atnospheric
pressure. The ed of he d as. mas ntlnued qver 4.h urs The feed
of the ‘t‘ize’ﬁ&%efglg ‘%Na%f Bppe re Dty ° GRETOHYS KOS 19 FERMas

di scharged by the action of the re5|dual pressure fol | oned by feed of

ni t r ogeRteping agdnperahtatisng mtt%tklﬁé?as}trd{?roialfﬁé i@ ghawngas ¥Ie&devheati ng
was stopped, followed by allowing to cool down to roomtenperature ( for
which ¢ t190K, 3it oigt KOtiINSedessAly AOMI@IMAALHTE iddr 1h§drnsisdeéhakkt he
testing contalner the feed of the nitrogen gas was stopped and the test

pi ece I fo d | c f rea pe t
PLoce 8% CIRGH AL B Dipfel clbabiBroalss AL GRS BTN
per cent |nd|cates a greater nunber of cracks in t he anodlc oxide film and
filmdedeeter bawen Fovenibiehenrhtid ??Eﬁ%%l%%c%l$?¥h1%%H?%%l%nIesser
nunber of cracks and filmdefects. It is to be noted that corrosion is

r egar deels bst dyec e tdea/El ofiedphlasma loe ransdive gxs dadf cdrrani vdieoflukdoaur f ace
di sappears. At the portion of disappearance of the film the Al substrate

suf f erggl ﬁ@érﬂ%@f&m diBEOt i@k &8s Jher keI QFede Al By PRI £&8Mot S i ndicted

in Tables 2 and 3. -32 [Alteration of barrier |ayer |nto boehm te and/ or
Egglhl(rjn()? boehﬂég] cpeshac‘)lutlc{ %tl ondof t fe braerqrdfl[e % earrac el i tpsc%u%%

as corrosive solution resistance. Moreover, it is not necessary
in the practice of the invention to alter all the barrier layer
into (pseudo) boehmite. More particularly, the barrier layer

altered into (pseudo) 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 the barrier
layer means that the alteration of it into (pseudo) boehmite

proceeds over a porous layer other than the (pseudo) boehmite
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was investigated by discrimnation fromand quantitative analysis of A -0,
Al -OH and Al -0-OH structures of the original anodic oxide film by using
X-ray diffraction and X-ray photoel ectron spectroscopy (XPS). More
particularly, the section of the anodic oxide filmof a specinens was
observed t hrough SEM of 20,000 to 100, 000 magnifications to determ ne the
posi tiparofoa bértherbdayesr fragemn iAle .sabpbratien( rargihfeftbdmckneisian of t he
barrier layer). The quantitative analysis was perfornmed along the thickness

( dept cpnf

barrlegu%gégﬁ ggrﬁéoﬁﬂﬂ$%gﬁ%g§%tlon %ﬁﬁﬂ ?gﬁgngayer ﬁ%ﬁq:%ﬂgeudb)
boehmte was al so neasured by discrimnation fromthe A -O Al-CH and

Al - O CRiLBERUEPEr 4 1Bf saﬁfaﬁﬁgpﬁarclaﬁoaﬁc aggPdalterafbynEsi gsxuday
diffraction and X-ray photoel ectron spectroscopy (XPS) in conbination as

ment i opedhmhoeg. i Theligsitdd & Ao e el ientlTablreds2oantesSistanses |t not ed
that the synbols "O' and "X~~, respectively, indicate "yes" and "no" as to

the alLRESFLOR BbrALoheRSt, §1R8LEqOnRoApELERC) ANsERROELLON [Nt o (pocudo)

boehm sSi on roc or| aC| e suiface of an anodic
oxide filmto be used for an inmmersion test in h drochloric acid was

cl eansed by wEBEn@nRALs eyidecfoin havieg SHER acﬁ?éﬁ@SlﬂépéﬁéPﬁgoﬁn t he
degree of smears . Next, a test piece was set in an oven heated to 150C

Al t houghsigﬁancéhsstmmafrxaatdjbg thetheveavieiomasddadppeddt bntd S5pdaudpeni ng
and closing the door of the oven upon the setting of the specinen, the

Lenper Bbuf i vessh ayanﬁfkgékééiy<5érbﬁéﬂwﬂefaan RUE B st gegéng%Qﬁﬁu¥ﬂ

kept for our ter tenperature Iin the oven arrive

whi ch t he heatln s stopped, . foll owed owing to copol down to room
tenperﬁpﬁ?% ERFR Sb e BaRGUEy APHCT chb R RE T LEb Bl BERS S b ST e The
test surface of the speC|nen was masked with a hydrochl oric acid-resistant
t ape (theddiss®lwdsian rape)ofsphelanodireaxidefol lawpdstarmasediact®ndithg A
transparent container resistant to hydrochloric acid was provided as a

testi ngoaghaimhessidhetbBURLAi pRobPEbrot bbedgpRELABE Wasdcqpndycted as
foll ows. The specinmen was so set in the test container that the test

surf acgg ygs_ Ei"ﬂe‘isuﬁ’%rﬂ? &E‘gll% KunutE?\’s@r 89“%8![6\9 36l fo S0 %feé bl %oCharged

into t e cont ai unt 1| st ance om the sufface t ned to

h f f the hyd hi d | ut 4 Il b ted
t h:t S?Ih%?ﬁrgf]&chpgppés%Cgegéylvclﬁqadgl:qos%%rueerC;:nabVlvays100 mm?dm /1\émm1nuteesno ©

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
corrosive 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 (pseudo) 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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per 4 0 m2 was anounted to 150 cc . The test contai ner was not heated and
the test was conducted at roomtenperature. The tine before the continuous
generation of a gas fromthe exposed surface ( i. e. atinme after the
commencenent of charge of the 7 o hydrochloric acid solution) was taken as
a hydrogen generation-commencing tinme. The gas generating fromthe surface
of the(ppeudoinboebmitieh Chat b2Adbtathied by24atBjdctiBh2td AyHeagibnne
before the generation of the gas neans a better corrosive solution

resi St 8Regndhe JETULES (BER neibinattenn | AnkAN finodnthSanoliB Rl AT
speci mren show ng a hydrogen generation tine of m nut es or over has
corrosiye solution resistance, and specinen, of 350 mnutes or over, is nore

pref er &4 EH&SRANAS PobY A abi e’ 0 &bet 1§ R Feaste gy efetredilhd

speci nen of 450 m nutes or over is nost preferred with respect to the
cor r ostue(pdwio prbaedmiidtcaicef ac Bbi t a fed lexcesS intedlySi MBeFeEMAraHifers
e-mentGain

si zeKO 01, 0-- |éi%9ﬂ%n 3 .t ical . s el 6A020
.23, 20%%?%%%08%%%&%0. 10. 4-%%?2?3?%&%?63. %’?.Qég-%?la’\grl‘glﬂ%r&%ddo. 31. 2-
-aralIeI7AO61.82.70.i--araILel2£071.90.30.7--ara||e 6A081.73.51.3--arallel4
A091. 02. BT FOSLVE| FRLE5AD11851HBTBBES aV 4P| EPEATYRCHS, 7208 LH1E)K| 81 6A121. 00
.081.0--arallel 2A132. 22.01. 0--aral | el 4A140. 082.01. 0--aral | el 8B01--1. 00

71. 2arabtrebIBOE- s21130i81. Pas At ah@B808anioll bd lobba bhéd| HB0Zhe IrdBle @It 3ar al |
el 8B05--0.80.81. 2Paral | el 7B06--1.60.81.2arallel 11B07--1. 30.51. 2aral | el 6B08-

-1.31. 2da28 8h | @l 12B0% 1 dn PO-BPn8 A 84 B 1 av £1Antd. ?%s&d%?q{dﬂﬂnﬁdtjeg * The
(Si, My, Cu, F Vh) y W %

val ues of the conponents , , Fe an are * The term
"arrangenent” in {he table nean he_siate of arran nt of precipitates
and or JSCRICTRASEA 15 PEFRVETe b Dot MHR AT T T Eae B G By BOEP S lier of 1
the term"parallel" neans such a state as shown in Fig. 5 and the term
"vertiRaltlngamsauibed ta he d8PefbWh 9 Priegird tatepheft @ | umyiipiun si ze"
in the table means an average size (wr) of precipitates and crystal

deposi §sbstiratdi oecasonibed etsechie NthaAipr ot ateer g edtst im g ho £ leend dingitriyM se
direction. -36 Tabl e 2 NoSubst - Anodi zahon treatrnent Fi | ndrati on

f&eﬁfrﬁ‘?’g‘ﬁ‘gﬁ?ﬁ%?; “c8£r8§?§é.‘ goeneion 9%l iRERherhee 9RASLUBRrehaen test in

ytic solution Ii 1d
defects. In the practice of the invention, 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 in 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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% reating tenperature eC 18El ectrol ytic conditions 30t hi ckness (Nm
40Manner of hydrationHydration tenperature (C) 70Hydration tinme (m nutes)
25l ayer into (pseudo) boehm te Qhosphoric acidlchromc acid 7corrosion
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test (wherein the film is allowed to stand at 400°C in an atmosphere
of 5% Cl,-Ar gas) for use as an index for cracks or defects in a
film. As a result, it has been found that the corrosive solution
resistance is good enough when the corroded area percent is
preferably 10% or below, more preferably 1% or below. Accordingly,
in the practice of the invention, at least a part of the barrier
layer should be altered into (pseudo) boehmite to such an extent
that such results are set out above are obtained in the immersion
test in phosphoric acid/chromic acid and also 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 through
SEM to determine the position of a barrier layer froman Al substrate
(i.e. a barrier layer thickness). Thereafter, the anodic oxide
film is subjected to X-ray diffraction analysis and X-ray

-24~



Q1 10% 330 m nutes121110%320 m nut esK012550128527QL34 5% oxal i c

aci d155<1% mi nutel4Nt| 70Nt| 15X Q153<1%6 m nutesl5 70 18 Q 116 <1% 280

m nut es167045Q150%4.80 m nut es174% oxal i c aci d1830401006Q120<1 %18

m nut es10019Q150%480 m nut es1910024Q170%40 m nut es20d110 *1dQ70<1%380

m nut es2t 6015Pr essur >ze steanl80 *23X20<1%10 m nutes223% oxal i c

add16Nphdldxa 68t ¥dnnsput€23586p9 PRBOYBON donbH esRddbaxaldie Atindhate
204030mer si on in hot wat erg011@®430%200 m nutes25! sulfuric acid 1 *1 1.2

e PO L vl naiiee o At ndpRHERE (PR AR

t Film I on rsion o arri | ayer i

treatrnen
@)
0 (fgseudo)

| mersion test in Ehosphori c Chlorine gas corrosion test Imersion test m
t

the film),

e existence of (pseudo) boehmite in the portion of

the barrier layer from the intensities of X~ray diffraction peaks

of Al-0, Al-OH and Al-0-OH that constitute the structure of the

original anodic oxide film. Whether or not at least a part of the

barrier layer is altered into (pseudo) boehmite can be confirmed

according to the above procedure.

For the alteration of an anodic oxide film into (pseudo)

boehmite, the anodic oxide film (made of aluminium oxide) formed

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 hydration 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, temperature and hyciration

time are appropriately controlled. It should be noted that when
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-

and precise control of pressure, temperature and hydration time
is necessary. More particularly, the pores in the film surface
are made smaller in size by the influence of the film expansion
of the surface, so that steam is prevented from entering into the
pores, and thus, the alteration of the barrier layer into (pseudo)
boehmite does not proceed adequately. In addition, the volume
expansion of the film in the surface proceeds in excess, cracks
are developed. Accordingly, it is necessary that the alteration
of the barrier layer into (pseudo) boehmite proceed appropriately
and that pressure, temperature and hydration time be controlled
SO0 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

pressure is more liable to cause steam to arrive at the barrier
layer but permits hydration in the film surface to proceed more
quickly. A high temperature causes alterationof thebarrier layer
into (pseudo) boehmite to proceed more quickly, but also causes
the hydration in the film surface to proceed more quickly. 1In
particular, the optimum ranges of pressure and temperature vary
depending on the pore size in the film, film thickness and hydration
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resi st ance, i%lc E%onpfié%ssgn &1 6€§ﬁf¥a oy s& st%ggg%hgﬁiﬁgﬂ%%’gﬁbdic
oxide filmincluding a porous |ayer and a &ore-free barrier |ayer, wherein

at | ead? REPERECH B ISCuPHEReVRECEai PDHE PREFCFaGEICIWr SR ¢ Y1ves

boehm te and/ or pseudo-boehnite, a dissolution rate of said filmis at 100
ng/ dn2ihdp e mpmesomr idedlow added det depiendd nigy canthenpusposet esthe mse
phosphoric acid/chromc acid defined in ,71S H 8683-2, and a corroded area

per ceny st k%8 AlayPehQus abhplyal éaitRdthai Kh dhéMdds t5bang dridAing

at nrosphere of 5% Cl2-Ar gas at
solution, and themore complicated control of the treating solution.
Moreover, if an additive substance is taken in pores, the
characteristics of semiconductor or liquid 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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400C for 4 hours. 2. An Al alloy nenber according to Claim1l, wherein said
Al alloy conprises O .1 to 2 .0w%of Si, 0.1to3. 5w %of Mg, 0.1
to 1.5 mt%of Cu, or 1.0 to 1.5 wt%of M1, 1.0 to 1.5 mt%of Cu, 0.7 to 1.0
wt % of Fe, with the bal ance being A1 and inevitable inpurities. 3. The use
of the Al alloy nmenber defined in Caim1 or 2 as a vacuum chanber nenber.
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Many variations may be possible without departing from the spirit
of the invention.
Examples

Al specimens having compositions indicated in Table 1 were,
respectively, cut out into 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 £ilm
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 between 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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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
given 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 g of chromic anhydride

in 1 liter of deionized water), kept at 38x1°C, for 15 minutes.

The specimen was removed, and was washed in a water vessel, further
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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 noted 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 film 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.
Thereafter, 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

-31-



U& ()-# 10% U& ()-s!y#10% U& ()-.V... /b/f/g/h/iKA710 ULO0 U<10%
U& ()-1:z#10% U& ()-8z#10% U& () - 5f #10% U& () - 3f #10% U& () - 31! 10%

U& ()-h/i///&0j 000} A710 U@10%| & ()-L, #10%| & () - @10%| & () -

@10%| & ()-S "10%4] & ()- , #10% & ()-10 U041x111C222i K-7 ! @10%| & () -
~#10%4| & () - SH10%| & ()-1"10%| & () - #10%| & () -

@tlowt&nb)erm&%a?s (n1223] B334WA K-1BESELORAI0SE 6 )30 1iAKEES, (Dol HELRSAH & () -

%?‘V‘i‘l) OFEBARY Bhbe( FoRbE abbpat 157 0% 6 PSS RolaleEs s viom

& () - k555516t 666i K- K@#lof%g& () - g#10%&" () -, LT#10%g&' () - Ylo%g& ()-
10%&' Shbs S@EOYGE, (Yhil & EOSGRY £ )0-.8 WeT 17 RoBisKwiE 78D %R 1 oW @MYg& () -
g#lO%@& () T#lO%g& ()-9#10%& ()-s10%& ()-310%& ()-8879) 999! : cE- K#z#10%
& 1 "19%en%s mg tﬂ@%n(tbnﬂoﬁ@i@té?stln%@@&aﬁher was simultaneously

@ Y4 0%& () %g#l %98 () - $:)

T S NS G i1

h& ()-f#10% h& ()-!10% h& (f <<4=t ===>D>i K- K#z#10% h& () - ! z#10% h& () 310%
h& ()-aboshat( Fire109 il she mos e thaBf hoopressyresin the 7@ K- Ks3#10%
h& ()- 1#10% h& ()-.#10% h& ()-,#10% h& ()-L*#10% h& ()- (#10% h& () - %#10%
h& () - EYERnEEE L s Ke8#40% h&' éiméé?ﬁ(@h&c(brégsﬁié h Ifth & <(@dod & Hhe F: #10%
h& ()-8#10% h& ()-5#10% h& () - #Ah BgBBBi K- K3@10% h&' () - @10% h& () - #10%
h& () - o 10% )

ne () SO R R s B Pi%f?% 5 SR 6, he SR oS

h& ()-!10% h& () - @10% h&iﬁm s- #10% hé& () - DD* EnEEE- FnFi K- KSS#lo%

h& ()-Ya81950PRReE) 2ndf Yo heAr) 92F#1084 h&P (Fhe SMPBHh &7 -diselipypged

h& ()-(!10% h& () - "FFFFFFFGHG K5S#10% h&' () - @10% h&' ()-10% h& ()-10 h10

h10 h<Sga%eh8tE)oN:ofttBeotes (Jubl ptesshie| )EdIGEdbiyl f dedof#li%o0gen
h& ()--#10% h& ()-10% h& ()- 10% h& ()-9@10% h& ()- @10% h& ()- -#10%

h& () “ddkl | St dndoudhhd {91% Che/#Q90d ¥ ch - #1006 g&s(ieéa#me@ﬂ&ag{) #10%
h& ()--#10% h&' () - @10% h& () - JKSKKKLZLLI K- K7@10% h

h& 0% h 0% h& 0% h 0% h&

he 8 O RRRA fa’&d%ﬁ JUoadEe Sold a1 r%%( Padieo nio
hs<- 10% h& g) : @10% h& () - MNYNNNO| O K K@ 10968 () - #10%6:& (

#1098 £9T 1) tealodcke 4) hElﬂIeQ@& Y reogogmpst oooees Phei sdodest 1096
"()-' @ 109638 () - Y%10%E8 () - #@109%G& () - L! 310%G& () -

' 109680 £ )t R A%E% i(ng ok QAR Rs RED &-HR:d5H T0RES, n()trASEID Y68 was Sd9ied () - L3S
#10%G&' () - 1@109%63& () -. n 10%46G& () -y, - #10%6& () - RRRRRRASSSI K3: S#10%3&' () -! 10

%] & (én the test plece was removed followed 8 calculation of
#10% & () - @10%4| & () - #10@&|& (0)- GﬂOGﬂOGL<@ﬂ %=X () - STFTTTUHUUlK KS#10%

4 & 10%d]. & 1094| %dl 10%|, & 9- #10%l| &
- USRRARRIIR r%a BEAOTAT SCCTEGARTRRT Y 115 RLO%I 2 EPEmTv A & BT e a1 0%
| & ! 0%1| & (

@#1(()2’/414‘ gtl(g)hﬁ V\W\mﬁm K98 P@YOTHI NG 133 @9 GuaT QAT ST TP & qUaskBL0% | &

()- 93@10%)| & () - Of #10%| & () - . @10%| & () - XXXXXYFYYYi Ks<@L0%| & () - sS#10%G

& ()- irHRE&&E{gdic oxide filmland film defects, and a lower area rat%o

Oz/égya(s;& () - y@O%(s& (.)-&08#1!0%5_&39- 104] 104] 104] ;ZI ZZZ[ H [ | K- K3f #1098 R]lz\l]#llg

1A d1OYEEs () 3}&9@3@1&% 7 Oleégtf?&xdﬂb&#é@ &Badns FHOYEI Qeddiel

-K. " 10968 () -, z#1

(@L0%K! #1098 () - #@109%C& () - s! f#lOO/G& ANMAAANA] KA?lOGlOG <@o
wes ()1F: #210 %)n%ﬁ%cm%)c%%%&%{l(as B (%J PEANDHASY d
'} _A710G #10% h&' () - #10% h& ()- #10% h& ()- #10% h& ()-f#10% h& () #10%
) -1i06h “thé aasalianiokidel £108 df {he FHA% b&rEpc@dD8ahs8eb)s @HO%he
s-#10% h&' ()-3410% h& ()-10% h& () - aaObpbbb5cwci K- 7 18#10%

he & (

h& () -

h& () po'iﬁéﬁc/ﬁh&f(als@ﬁé’a/wébé)of*é#é%ﬂ& (Dne (A LQMBNE-de ° 2

h& () -#@#10% h&' () mcccldpdudvdmdxdl UK 1S#10% hé&’ () 10 h10 h10 <@n0@6
h& ()

#10% h& 8 h& 5"10% h&
h& () %ﬁﬁoﬁi‘éﬁeg%?lg# %EJ(&}LE’? #“*l*b%‘ié?{‘idg%dl #”!L’Eﬁ/’" WRE¥§Ent _38 005 UL () -
10% U& ()- 10% U&' () - & #10@6U& ()--flfffgNgggi K- KE10%
indicted in Tables 2 and 3.

-32-



EEEREREER

-110% U8 ()-1 10% U& () - @10% U& () - GLO% U&' () - 10% U&' () - F#10%
-gg9h{ hhi G i i K- K3@#10% U& () - F1S#10% U& () - .- #10% U& () -, #10%

- S*#10% U&' () - 3( @10% U&' () - %G10% U8 ()-iij G HiljJjKjej}si K3@10%
-10% U8 ()-10 UL0 UL0 U<@L0% U& ()-1:110% U& ()-8@10% U& () - 5@10%
-ejjj$kdkkk 1iK-K #10% U& ()-#10% U& ()- 10% U& () - L- #10% U& () - - #10%

[AF@@%M@@& ot KA Prg L& l(a)y'eﬂ bhtd bodpmiide XY P %’s@‘&d@-bﬁeﬁﬂn@% ]
I'F10% U& () - 10% U& ()- 10% U& ()-:!10% U& () -

- i nnnhé) ga%.t%rgstciloorfﬁ)og&’c}(l% ba3rr#11e0;/°l%e9 go (O/psuegﬁéc?) boe}lmlte

was investigated by discrimination from and quantitative analysis
of A1-0, A1-OH and Al-0-0OH structures of the original anodic oxide
film by using X-ray diffraction and X-ray photoelectron
spectroscopy (XPS). 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).
The quantitative analysis was performed along the thickness (depth)
to confirm whether or not (pseudo) boehmite existed in the barrier
layer portion. The reaction of the barrier layer into (pseudo)
boehmite was also measured by discrimination from the Al1-0, Al1-OH
and Al-0-0OH structures of an original anodic oxide film by using
X~-ray diffraction and X-ray photoelectron spectroscopy (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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temperature was returned to 150°C in about 10 minutes. The specimen
was kept for 1 hour after the temperature in 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

container 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 distance from the surface
to be examined to the surface of the hydrochloric acid solution
was 40 mm. It will be noted that the hydrochloric acid solution
per 40 mm’ 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 2Al

+ 6HC1 — 2AlCl, + 3H,T A long time before the generation of the

gas means a better corrosive solution resistance. The results are
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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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