CORROSI ON- RESI STANT MEMBER AND PROCESS OF PRODUCI NG THE SAME FI ELD OF THE

| NVENTI ON The present invention relates to a nenber to be used in CVD

(Chem cal Vapor Deposition) devices, plasnma treatnment devices (plasma
etching devices) and the like in manufacturing sem conductors, and a
process of producing the sane, In particular, the present invention relates
to a corrosion-resistant nenber conprising a base material having forned

t hereon a spayed coating having high corrosion resistance to corrosive

gases or plasma, and a process of producing the same. BACKGROUND ART
Corrosive gases are freqUORRQSISNIRESISTANIMEMEBERg in the manufacturing
step of seniconduct oAND BROCESSOEPBONWGINOITHERAME of CVD devi ces. For
t hese corrosive gases, fluorine based or chorine based gases, and the like
are used. As the fluor-ine based bases, CF4, C2F6, C3F8, CH 31CF4, SF6, and

the |like are used, and for the €S ,,, BCl13, CClA, and the

| i ke are used. Further, it &@&&Qgﬁﬁ&ﬁ%?ﬂg& BY, F2, or NF3. In
portions com into contact with the above gases .ar sma. containing the
gases, such a &%W%}"We%@}r%ﬁ@%wwgﬁ%@ P%”Wileﬁlo@c@@&"?% FRE gases

SLeh ae MamRiHon Sics; Brnre SERoE AT Glen? Souit SDco et iR °

i_nvoI ved pro Iﬁgs such th@:tgtthe menber Wﬁs%ﬁscam@t{- in a }shorri‘i ericod of

time, andAHENEHICTUSRUS Y hedSTaPSeT ShPTUcREM S s PhPEHE Feli®ce. For
| e, t nb t ith a fl i to f Si F4 ich i

ORI ARt R e L R S R e

| um alum itrid I th I i f alum i

hardl v s drRtEaeY Telter a SFayed oAt Hafiot M Ldfoskln REEREY R rM . ° ana

i mul t I i i . t th inb d i

Soros of RS JraREl b R R B RS o L e due f ot opout of

crystal particles. i As a net hggly ekESROUNGE AIRIESE problens, a nethod is
proposed, which suppresses the generation of particles by nmaking the

crystal grain Qoyeaad Yaskt 8@ RRdemiyket Fne0sshyetchig it G FAnirER0ep O
I NProve Ccorrosion resi st ance, and it is pr oposed to use a gI ass constituted

of Si-Al - Nkl @idesicss, €&eeandf deanigadpiplieati dPbAC WD @R8kE2)For HEE ¢eirosieo
produce such corrosion-resistant glasses, reducing atnosphere or inert

at nosphergsts flusagebived or chaidethiangi ganeq ahdtigdikecat esedf Azppafladrite, baaddd as a
result, the corrosion-resistant

aases, CFq4, CoF¢, C3Fs, CHF3/CF4, SFs, and the like are used, and for the Cl based gases,

Clz, BCls, CCL, and the like are used. Further, it is also proposed to use HF, F;, or NF;.

In portions coming into contact with the above gases or plasma containing the
gases, such as vessels, inner walls or parts, in which such. corrosive gases are used,
ceramics such as gquartz, alumina, aluminum nitride, or metals such as aluminum or
stainless stee] are used. However, these members involved problems such that the
member wastes away in 2 short pericd of time, and the member causes the generation of
particles in the device.

For example, a quartz member reacts with a fluorine gas to form SiF4, which is
then sublimated, and thus wastes away. Further, in ceramic members such as alumina or
aluminum nitride, although a fluoride of aluminum, AlFs, is hardly sublimated, wastage
occurs by physical sputtering or the like, and simultaneously corrosion selectively

proceeds at the grain boundary or in pores of the member by plasma, whereby particles

generate due to dropout of crystal particles.



menber tends to be expensive, Further, such a conposition is not always
sufficient in corrosion resistance, On the other hand, technol ogies for
form ng a sprayed coating on the surface of a base nmaterial protecting the
base material are known, and it may be considered to form such a
corrosion-resi stant glass on a base material by spraying or coating.

However, according to the conventional spraying technologies, the formation
of a dense sprayed coating containing nitrogen has been difficult, and
nmetals or oxide ceram cs have mainly be used in the conventional formation
of a protective filmby spraying. As the prior an technol ogi es regarding
formati on of aA §ﬂr@%}@@¥@foﬁl\ilmﬁgﬂ?@%ﬁfﬁblﬁmﬁga mﬁtﬂ@é@@@@pmér VEERBEPRIESSCR et hod
of form ng an anoprphous, Iayer and YAG | ayer b pra a m xed powder of
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melting poin e sprayed powder whic ot sufficient dep05|ts
on a base_.gRL&sd AkistsASe @ result, bonding of nutual particles of the sprayed
coating is weak, and the nunber of 2 pores increases, resulting in decrease

of density. COI([&ﬁ@lblaﬂH YandCREKQSH Qe f@efceﬁﬁngxwdpyayc@rca@tﬁgd&ta& shrfiRe@f @i n
boundary or in pores of the nenber in plasma etching, whereby particles

tend to géaeraterisugoteotingy tp base matehialcary §havn, padti mhebde chusidenat to fdrmabi ity

of the sprayed coating to corrosive gases or plasma has not been

suf fi ci entuch a catdiion-owstam glaapparabass el by serayings bopoasipg ayergeves

expensi ve, deposition efficiency of the sprayed coating is poor, and a

metal bas@cemitiagitalthe putvertoonal saveyinenterhyolagenrths Bymatipel of prdsnsuspeeyad

expl osion. Thus, the technology of producing a dense sprayed coating
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etching ang fas @90tkample, a method of forming an zmorphous layer and YAG layer by
spraying a mixed powder of AN, $i0; and MgO to SisNg, Alz03 or Y203 by explosive
spraying (R. B. Heimann, S. Thiele, L. M. Berger, M. Herrmann, M. Nebelung, B
Wielage, T. M. Schnick and P. Vuoristo, “Thermally Sprayed Silicon Nitride-Based
Coatings on Steel for Application in Severe Operation Environments: Preliminary
Resuits”, Microstructural Science, vol. 26, 389 (1898); a method of forming a thermally
sprayed silicon nitride coating by explosive spraying of B-SiAION and x-SiAION powder
obtained by heat treating a mixed powder of Si3N4, AlzOs, ZrO, and TiO,; and a method
of forming a~-silicon nitride by plasma spraying of a mixed powlder of S1:Ns, Al;O3 and
Y305 have been reported. However, since those sprayed coatings have high melting point,

the sprayed powder which is not sufficiently melted deposits on a base material. As a

result, bonding of mutual particles of the sprayed coating is weak, and the number of



corrosion resistance to corrosive gases or plasma has been demanded.. As
descri bed above, in the step of -using corrosive gases or plasma in a

sem conduct or production process, there have been the problens of particle
generation due to corrosion of a nenber, contam nation of a product due to
such generation, gain decrease, and the |ike, There has been further
probl em of decrease in life of a nmenber due to | ow corrosion resistance of
the menber. A vitreous corrosion-resistant nenber constituted of Si-A-ON
el ements for the purpose of suppressing this problem has beer-
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prodUC|ng the corrosion-resistan nber. AS a result of  extensive

i nvesti gatdng ik ot @MA0L ridie B30 ViuiErhdl MBI aandi@binutnt nh?\Sdcfmemyf@uad that a
material conprising Si, 0, N, Goup 2a elenent, and at [east one el enent

sel ect ed ]f_,lreg)gmré Qteu\gmm consisting of Al; B, Zr and Ti is suitable for
spraying, a dense sprayed coating havi ng good bondi ng of particles with each
ot her can be fmhtmdh&)}échmﬂm@yohgroﬂh@nmtdensea‘przt)mdaobtau@cmmemgain,m@nd as a
result, corrosion resistance of a nmenber is markedly inproved, and

gener at i ohzofig gavd baidew dfpattades with edshotifenrachdso bees pf witfayera hight er i al
conprising Si, »~, N Goup 3a elenent, and at | east one el enent selected
fromthe GPERECTEHSIHEES HYNDIhcBonyetighy spyaying mgthest kagicpayangonsl b’rre%lieéyl ng,
and a dense sprayed coati ng havi n ood bondi ng, articles with each

ot her canﬁB'Q‘cFHPWé’éle’B?“ "’y'f"ﬁbmf ﬂﬁ?*é‘r‘?“’a‘?%r rhc}bg @ WRrESE §F1CYING as a
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In the draw ngs, rererence nune sl gns areas 10: Cat hode
As described above, in the step of using corrosive gases or plasma in a

semiconductor production process, there have been the problems of particle generation
due to corrosion of @ member, contamination of a product due to such generation, gain
decrease, and the like. There has been further problem of decrease in hfe of a member
due to low corrosion resistance of the member. A vilreous corrosion-resistant member
constituted of Si-Al-O-N elements for the purpose of suppressing this problem has been
proposed. However, such a member has not always sufficient in corrosion resistance, On
the other hand, spraying with Si;Ns-Al;O3-Y203 system is possible, but the sprayed
coating has low density.  Further, it 1s necessary to solve the problem of particle
generation,
SUMMARY OF THE INVENTION

Accordingly, one object of the present invention is to provide a corrosion-resistant

member comprising a base material having formed thereon a vitreous sprayed coating

which has high corrosion resistance, causes less generation of particles, can easily be

Ll



J.1: Anode 12: Plasma gas 13: Spraying powder (supply pot) 14: Spraying
di stance 15: Base material 16: Sprayed coating 17: Power source DETAILED
DESCRI PTI ON OF THE | NVENTI ON The present invention is described in detail
bel ow. 4 First Enbodi ment The first enbodi nent of the present invention Is
to provide a corrosion-.resistant nenber conprising a base material having
formed thereon a sprayed coating, the sprayed coating being fornmed on the
site of the base material to exposed to corrosive gases or plasma and
conprising Si, 0O, N, C?oup 2a elenent and at | east one el enent selected
fromthe u con5|st1n , B, zr and Ti. The group 2a el enent used
her ei n né’g‘?‘?jém%l &ﬂﬁcﬁnﬁmé PP&%P in the Periodic Table, and specifically
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main co ( t he sprayed coaling has low reactivity with
corrosi v@ggggér%ﬁaﬁtﬁﬁ%ﬁasm Even if the sprayed Coating is reacted with

fluorine. int g iling
compound uhi chy 3 A P e T e e o had byl e W s Bp s

coatting faas sbiR B %Qﬁat%@alsé&ﬂfrﬁﬁﬁ ot QRimocwhbndbidseR, Qhd GONd95hye gases.
The Group 2a element is preferably “Me. Regar di ng the conposition of the

COr r osi onddrfsit Stlacted IR orodptdnbigtidel 65541, Berbest TERbuitabhelr rajisg used, it
is preferable that Zr : Sl in ratio of the nunber of atomis are |n a range

of from Een%spﬁ'g,fcﬁ(%oatmgaﬁ\u@ goE bodifibd ardlesigh euthloeer 04n i fBfBeddye i N a
range of from X to 60: 40, and Zr+Si: G oup 2a elenent in ratio of

t he nunbesprayingathemmiertal & 3 basa nizeriat endhs b ronit, orrosidn besistand® of a GRmbWhen Ti is
used, it | s preferable that T-1 .- S I in ratio of the nunb er of atoms
axe in a lsmlgeilwi‘mlﬁremﬂ Bnc goBratyn®@part2@s idess. N in ratio of the number of
atorns are in range of from 99-9 : 0. 1 to 60 40, and Ti +Sl : Group 2a
ol enent in ratkéanfTREbwITBRM BEt argkEabsTng Si Qﬂé%cﬁ?’uﬁ Posiemes, - 15 to
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for spraving, and a dense sprayed coating having good bonding of particles with each
other can be formed by spraving the material to a base maeterial, and as a result, corrosion
resistance of 2 member 1s markedly improved, and generation of particles s less.
BRIEF DESCRIPTION OF THE DRAWING

The attached Figure is a view showing one example of a plasma spraying device

In the drawings, reference numerals and signs are as follows.

10: Cathode

15 Ancde

12; Plasma gas

13:  Spraying powder (supply pot)

14; Spraying distance

15:  Base matenial

16:  Sprayed coating

17:  Power source

DETAILED DESCRIPTION OF THE INVENTION

The present invention is described in detail below.



range of fTom5 95 to 70 :30, O: Nin ratio of the nunber of atons are in a
range O from 99.9 ~- 0, 1 to 60 40, and B+Si : Goup 2a elenent in ratio
of the nunmber of atonms are IT) a range of from8 5, ISto 40 : 60, 5 Wen
Al is used, it is preferable that A1:Si in ratio of the nunber of atoms are
in arange of from 0O, 1 ~99,9to70: 30, 0- N i ri ratio of the
nurab er of atoms are in arang e of from99-9 : 01 to 60 : 40, and Al +S
. Goup 2a elenment in ratio of the nunber of atons are in a range of ftorn
95 -. 5 to 50 '. 50. Where Z'r, TI, B or A is used, when the Goup 2a

el ement i s introduced as an oxide, oxygen contained in the oxide is not

i ncl uded®v# BA@UBEYe ratio.. The. oorrosion-resistant menber according to
the first enb gi nt ize Q he

i.S ,.ch .' L h h i
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dropout g 0% Uk Rl 1J, 6 8rdY ROEAGECIAL: kR Sk Wirln GERAgboundary
rp g ga I ng,

by COorrosi ve gases aSfra’ cont afning cortosive S during etc

Vitrificati f roceeds d . theTtol ass phase by addition of N, and
corrosio%%bgg?§¥égcgﬁgglt%e %ﬁnﬁeg Ps further inproved, The

corrosi on- r esigkafbupeaemeaf udeA8efeld StaRMBBH) DR BembH hRR PGRIY T3%S a base
mat eri al having forned thereon a sprayed coating conprising a glass phase

Whi ch  coRPiKh&eBcaBdl mebhs Be,aved GaosSkhfd Ba el @niycdaiidtiag ebysidingdfhase whi ch
COMPTi ses at | east °~ one selected fromthe gro-up consisting of Zr and Ti~

The char astresibstritSadf§ meh®egl dsSiephasat iaoapiohstmgpTes fassNaainfe adaip 2a
el ement are described hereiribefore. This conposition is a cutectic
conposi t icompoRanta Therefire, the hpragpl @pidg badbimngadipstylvath aefdsivegapai aitits and t he
deposi ted sp. Tayed coating has a dense structure. The crystal phase
conpri si mépsata. | Bast if thoepetdcodhefie oractddewh dprive irs st ¢arrpsofe @s, tied Ti has
excel l ent corrosion resistance, The reason for this is that a reaction
product freving pipdeddeeiigh beiiias cpipppdld whishés ditfienlt wohe yshadebygrisase or
pl asma cgﬁ}aining, cger§iv g%%tgﬁf hi gh boilin- poigt and therefore does
not gas; KW FH@ecHIE FPa@%ﬁgﬁ%f | DIFCH FoTRAERES £1EBI8aY B PUSER HgCITFPSWSi ch t he
crystal phase nt ai,ni Zr.15S ubic zly-conium ' oxide having solid
squbiIif@ﬁ”tH@FgE'u@?&fggﬁggméVgﬁgﬁﬂf fde- The cubic, zirconium oxide
crystal phase Ibeag\é}cﬂgg St?lgl gorﬁ;%sﬂpdnl lof et‘ﬂet &?rro |A-resistant member in the first

embodiment, when Zr 1s used, it 1s preferable that Zr : Si mn ratic of the number of atoms

areinarange of from 5: 9510 70 :30, O : N inratio of the number of atoms are In a range

of from $9.9 ; 0.1 to 60 : 40, and Zr+Si : Group 2a element in ratio of the number of atoms

are 1n a range of from 75 : 25 10 40 : 60,

When Ti isused, it is preferable that Ti ; S1in ratio of the number of atoms are in a

range of from 5 : 95 to 80 : 20, O : N inratio of the number of atoms are in a range of from

89.9:0.1t060: 40, and Ti+S1 : Group 2a element in ratic of the number of atoms arein 2

range of from 85 : 15 to 40 : 60,

When B is used, it is preferable that B : Siin ratio of the number of atoms are in a
range of from 5 : 95 t0 70 : 30, O : N in ratio of the number of atoms are in 2 range of from
99.9:0.110 60 : 40, and B+8i ; Group 2a element in ratic of the number of atoms are in a

range of from §5 : 15 to 40 : 60



group 2a el enent oxi de has execellent corrosion resistance, The reason for
this is that a reaction product fornmed by reacting group 2a el enent or
zirconiumin the cubic, zirconiumoxide crystal phase having solid
solubilized therein Goup Za. elenent oxide, wth corrosive gas or plasm
contai ning corrosive as bzs high boiling point, and therefore does not

gasi fy. The Sprayed coating of cubic zirconium oxide having solid
solubilized therein the Goup 2a clenment can include a cubic zir-canium
oxi de having salid solubilized therein magnesi um oxi de. The

corrosi on-resistant , menber., of the fiyrst,, egbodi pen rther ' a base
mat eri al haviHg%?%%%ﬁﬂmfﬁé?ﬁgﬁﬁgﬁgﬁggiéﬁ‘ggg¥Fﬁ§°%%%%?W§%ﬁ6%§Hg %§§§phase
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Characteristics’ of gl ass ase conprising

and Groupy 2, 808! &Tea) ¢Al 8o 83 CNHBedsr0E Rl NARG O 1Srio THiRE nEAMBOS&bRD 15 @

eutectic conposition. AS d result, the spraye coating has low nelting

poi nt, angd. The ﬂ§9g§%§pg§p§g)ygﬁ: @pating has a dense structure- Exanple of
this crystaf pﬁa e IS boron nitride. Second Enbodi ment The second enbodi nent

of the presentywingnent QNBicy AlCis REQY iviiRnahe CREWOS BBmERSHs ShiadiuchE gD et
conprising a base material having forned thereon ,- sprayed coating, the

sprayed ceatd pgyRei agitdisddmdhosxiidi rst ireludkd thte Bese ramd.eri al to exposed to
corrosive gases or plasma and conprising S1, 0, N, Goup 3a elenent, and .11
| east one el eMent caeddet-edisfanomneheegrauprddgnsosthaginf pbdhimand iFi. The
G oup 3 a elenent used herein nmeans Goup 3 a elenent i n th e Periodic
Tabl e, astdrapezed icabdtythawars cGeponyny ot sptaveth opating| compgmising THeOndt er i al
containing Goup 3a tP elenent, Zr and Ti has low reactivity wi Th _corrosive
-ases or PrappladementEerhatleast pee clapprysslicied amgeigsoupeesisdngpt AL BL uor i ne
in the corrosive gas, the resultin roduct _is. a  hi boiling, cqnpound-
Thu~, the‘kpRhyidds &Fati r@aﬁa%h%éogf%e& =oosﬁpﬁ}de§‘§g(g'r°lz‘ﬁizt‘?g§9ﬁ“?ﬂq’?spl asnma
or corrosive,.gases. Reg%;d;ﬁg t he ﬁpncerntrat'on of each qonaﬁqﬁnt.in t he
cor r osi onIELFE SO Bl PavshuEl PRI UG &2 HRES TS dIOREYS “iEN 84 and/ or
Ti are us LI, 148, I t i a
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elenent is1n a range o e concentration O

range of 2QxiaPpSile@blicofrodon 88e (B sB1 6RMNESMHE A OR RkivE 28R pREmdT T S In
a range of © 2- 90 atomi ¢ The concentration of nitrdogen in tghe P
COr I 0Si ONc&@&ihFlgaddrotRAREE dh¥ng etching, Vitrification further proceeds in the glass phase

by addition of N, and corrosion resistance of the member is further improved,

The corrosion-resistant member of the first embodiment further comprises a base
material having formed thereon a sprayed coating comprising a glass phase which
comprises Si, O, N and Group 2z element, and a crystal phase which comprises at ieast
one selected from the group consisting of Zr and Ti. The characteristics of the glass phase
comprising Si, O, N and Group 2a element are described hereinbefore. This composition
1$ a eutectic composition. As a result, the sprayed coating has Jow melting point, and the
deposited sprayed coating has a dense structure. The crystal phase comprising at least
one selected from the group consisting of Zr and Ti has excellent corrosion resistance,
The reason for this is that a reaction product formed by reacting this crystal phase with
corTosive gases or plasma containing corrosive gzs has high beiling point, and therefore

dees not gas:fy.

The euiectic composition includes a sprayed coating in which the crystal phase



preferably in a raTige of 0. 0 1- 15 W% We n 13 i s u sed, it Is
preferable e that B: Si in ratl o of the nunb er of nons are in a ra.n ge
of from595to70: 30, 0- Nin'rati o of the nunb er of atons a-re
in arange of ftorn 9 9.9 : 0, 1to 60 4 0, and B+S1 : Gloup 3 a elenent In
ratio of the nu rnb er of atons are in a range of ftom 85 : 15to 4 0 6
60, In this ca se, when the Goup 3 a elenent is | ntroduced as an oxide,
oxygen contained in the oxide is not included in the above ratio, The

cor Tosi on-rcsi stant menber according to the second enbodi nent is
charactcrize,d in that the mj 0 0f . bhe Ng..couprising
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and the p el ement has excellent “corrosion resistance, and further
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to sup préssgeneration of p. art- uetodropmt of the crystal

particl &g,y ﬁ%ﬁ@ﬁ&f&ﬂmatb}t R&chhyY Thdbp PR ERmBAURH Yo mC & KRS kiR gases or
pl asma contalnihg corrosive 9 gas during etching. Vitrification further

proceeds iifohhgn gkids crRba$eaRihadfidishii@RolubflizM tHRASh CREIPS! BRmERSH8dance of
the nmenber is further Tnproved.. The corro si on-resi slant nenber of the

second erfadicsRedivd tstdieliseR Ptk SR @rrobias es RathesH Bdilifeysing «hdherebrt her eon a
sprayed coating conprising a glass phase which Conprises Si, 0, N and G oup
3a el enenfoesaind ggsiB1 YRicadprgyhdiseatingi dfrubomicoses addd kasig sdidesoidileeted f~oin
the group consisting of Zr and L, The characteristics of the gl ass phase
conpri si ngheBily g Grmpd2Gebupr8aael onkdt arcebidesovonben dxédwehabeg owoed This
conposition is a eutectic conmposition, As a result, the sprayed coating has
| ow el t i pjubipaidihereamuhagsivg! eepdsi t ed sprayed coating has a dense

structure. The_crystal phase conpri si t least. on el ected fromthe
group consi sti Ag® S?TZ?SI%EFS*FFE‘“B%I“&?C@{}E%%{S‘ E’Bs?%gﬁeﬂﬁ%ﬁggri BHEES @ "¥Ffie reason
for this is th t.are ction, product for,nmed.by react. ng, t i s crystal . phase
with  cor PBNTRE gEEecor L dREEEOR R R G EOPY SATETgRs BASS PG BB ng

poi nt, an h for P.do iLLy. e | |t on.i_ncl udes
a sprayedg"?:{ir)1 Ifflgeggﬂi ?1) ia(?ﬁ ?ﬁcgggirayg?%le&pﬁgggh C%%%fﬁ%%sgngog%ggﬁg Ea cnru i ¢

2i r conl UMcpXLAE ARV LA S0LL thalObHRbASZLS: DRI (RO Homel SBALYI de. The

cubi c zirconium oxi de crystal phase having solid solubilized therein G oup

3a el ementcRKibdrHaSTIRX ¢enbefior A § @&iedfic kBBbELAGE e AsTHeesRATMN - Qfedt hi s i's
tliat a reaction product formed by reacting GFoup 3a el enent or Zirconium
i n the culbsting has Jow melting point, and the deposited sprayed coating has a dense structure.
Example of this crystal phase is boron nitride,
Second Embodiment
The second embodiment of the present invention is to provide a
corrosion-resistant member comprising a base material having formed thereon a sprayed
coating, the sprayed coating being formed on the site of the base material to exposed to
corrosive gases or plasma and comprising 8, O, N, Group 3a element, and at lcast one
element selected from the group consisting of B, Zr and Ti.
The Group 3a element used herein means Group 3a element in the Pericdic Table,
and specifically means Sc, Y and lanthanoid element. The material containing Group 3a
element, Zr and Ti has low reactivity with corrosive gases or its plasma. Even if the

sprayed coating is reacted with fluorine in the corrosive gas, the resulting product is a

high boiling compound. Thus, the sprayed coating has the effect to suppress erching with



zi rcon~i um oxi de crystal phase having solid solubilized therein G oup 3a

el enrent oxide, with corrosive gas or plasma containing corrosive as has hi 3
| gh boiling point, and therefore does not gasify. The sprayed coating of
cubic ilrconlurn oxide using the C Tcup 3a elenent can include a cubic

zi rconi um oxi de having solid sol-ubilized therein yttrjurn oxide. The
corrosi on-resistant nenber of the second enbodi nent f~rther conprises. a
base material having formed thereon a sp-rayed coating conprising a glass
phase which conprises Si, 0, NT and G oup 3a elenent, and a crystal phase
contalnlng : The characteri sti cs of the gl ass phase comprising Si, O N
and G oug ' 8&'%S" ‘ﬁ%ﬁ?WSPémﬁescribed her ei nbefore. This conposition Is a
eutectic conp %Ptea%-éég%; tﬁ% é‘onc&ﬁ on b e&aa{)r%yn%%e GORL b9 cBﬁ?sxéfﬂsﬁ%ﬁ' ng

point, and th spraye coa hae ense struc

this Crystal Bhase, L, 2LATo LG e d;&ﬁ/o'?“f?%‘ﬂ?@ by TheeRLARUEL 00 pr ocess

of the corrosion-resis er according to the |rs second
enmbodi nenéo%c&rﬁra‘f‘i%ﬁ%ﬂﬁﬁ(%ogﬁ |39\9‘Ie nt 1’@% b R ég of W@@'&%ﬁ& % Tl}i'lﬂ?comcntranon _
corrosi on-resi stant nenber” can e produce formng a corrosion-resistant

sprayed coad;ifig aqan@e H298 IR BT 28 arﬁ}{héwr%}c’xﬁtfhﬁon%ffhﬁmd%}r'ﬁf/s'lﬂﬁrﬁ’ff‘g%la?d used
is preferably a plasna spray, The Figure shows a general plasma spraying

devi ce. THEoPi@BIRYSPITRAYI RgcdeMtier dfunetiang ws doplokionsesistilt agambgas 12
fl omn between an anode | | and a cathode 12 causes arc discharge to form a

pl asma | eprefefhigy pl asime p€0.0llslSuse as a heat source to nelt a spraying
powder 1'J, The nolten spraying powder strikes a. base material 15 and
deposi t s t her e®henEhis upéd sta pegieralylie tipt de\di ceratiamf teguarber penomgas isach as
Itirz or Ar, reducing gas such as H2, or a m xed gas of those, as a plasm
gas. \herwmnge pf federiScont abhithgN 1@@@@t@ﬂwun@eé@ﬁ@%ﬁm iuf a genpt afsfrem gas

cont ai ns oxggen deconposi tion occurs during spraying, and nitrogen

di sappear 82Fr m PHE ‘S8r AfeRI o ST PRy PESEHY T F?é‘f’lorft}éfét‘@?h%lggﬁtp’é‘ﬁa@fm a

i Th f t, d houl d b d
o &bl acHHER AL R e g Ph%n g ok S FereRu e
(Standard, Littler gﬁgﬁ thﬁﬁtc? R gide AR inc ‘ﬁg’%‘a%ﬁ‘%he hold f599en in the sprayed

coating i & Feasur Face prayed coat i ng i s subjected

to fluorescent pXerayy %§1s§dnprm§ﬁ5@ 3P ¥Bk S1o Qhe Neb&RH boﬁ Z8T 1S
used, in which a snal anount of t sprayed coating cut o eat
deconposedharaierifdt 1haganhe s g enahaiad or%éwﬁ@tcedmtgocamisw Sf}@’,‘d@{ﬁ ivity
Group 3a element, and at least one element selected from the group consisting of B, Zr
and Ti is glass. Glass phase comprising Si, O, N and the Group 3a element hes excellent
corrosion resistance, and further due to glass, does not have crystal grain boundary. This
makes it possible to suppress generation of particles due to dropout of the crystal particles
by corrosion at the crystal grain boundary by corrosive gases or plasma containing
corrosive gas during etching. Vitnficatjon further proceeds in the glass phase by addition
of N, and corrosion resistance of the member is further improved.
The corrosion-resistant member of the second embodiment further comprises a
base material having formed thereon a sprayed coating comprising a glass phase which
comprises Si, O, N and Group 3a element, and a crystal phase which comprises at least
one selected from the group consisting of Zr and Ti, The characteristics of the glass phase

comprising 81, O, N and Group 3a element are described hereinbefore, This composition

is a euteclic composition. As a result, the sprayed coating has low melting point, and the



measurenent, OQther than the plasma spraying nethod, the sprayed coating of
the present invention can be produced by general spraying nethods such as a
flame spray or a high velocity flame spray. In this case, the sprayed
coating can he formed under the general flame spraying conditions, but the
spraying is preferably conducted with flanme under reducing atnosphere in
which a fuel is excess to oxygen or the like. In the spray of the present

i nvention, spraying power applied in spraying a spray flane to a base
materi al varies depending on a device used- For exanple, where the plasm

sprayi ng dggovslltfﬁ SF avgcpgg\ﬁ'm rhats qed elrzlkg 9‘51?(: %@kW§%§i¥]ﬂ£lnﬁa§%g{1Hrs@ g@f@ag? e

exenpl i fi prayrng power en pr ucing the

cor r osi ony g%a'cagar@rombgeup Baphay diAlaef %Q%&cél&n?coﬁb&%rﬁ%%ﬁ Hed veen a

tip of spPay gun- an se" nater| r ordinary pressure 1S

pr ef er abl e%Pas%ﬁQomhns s RETEreh 8 rﬁﬁfﬁqgrn%%ﬁgﬁcﬂr%th ?ca] %e gRherial is

cooled un epositing a spraying, material "on a terra and a

sprayed caati:ng ggmsr gra&maeconﬂ%)gs h&ﬁ&’cr@‘%&hﬁs@ﬁﬂ?bgﬁﬁmgrﬂcﬁ% afdtHeR&or@t her

hand, where the~ nce -is shotter than 40 nfn h the tenperature of a
base natqkkghdﬂggfyhe tenperature of a sprayed coating rise, nitrogen
di sappears by deconposition of a nitride that is a spraying material, and

Corrosi on resiBicangectivipniRk@ioh Of s @)éld%at"\fﬁé &f hadhchUhe sty tph@epr esent
i nvention has a conposition conprising , Group 2a €élenent, and at

| east onecsehfng et fsrooutibeagogium emmrmlnggsazlfd #HlubiBzedtherdn dGrbup 3a@r a.
co-oposhion conprising Si, 0, N, Goup 3a elenent, and at |east one selected
fromt he gemen o&ﬂ:’rtSI'Etclcnbicmircm;nuﬂ‘rmadechstm hee hapnag(smigi yoittelizedltheérsin
preferably used in a formof powder. Such a spraying material Ins, for
exanpl e, @ragpanuléaentwiidedre ceaiont sirmgionskdiiterce. sTlid warporior thidie the@aoup 2a
el ement oxide, and zirconia, and can_be prepared by, for exanpl e mxr ng a
powder corwmtrosu REPAYFY fasmedshy Tractian Groupi 3 éiemsrnbw@ Zecosiung e rihe expicd and
Z Tr-on~a ,in prescribed sinterin melting the resultrng

ort i ons
mi xture .ﬁrqoaaﬁrtpﬁ@e carsrrggg BrigV ey lﬂap@ggﬁr twelatfﬁfﬁgswére%wwr éé’gﬁre to

prepare an. and pu verizinla the in teri can
spafgn

al so be p¥ Bi/gasfoélp aé?ﬁr?ﬁ?‘é’mrég ?ﬁﬁchﬁ’& B‘E,aq %B‘é‘?f’ﬁ © gsalnngrﬂ?eﬁe Bt a ni xed

powder containin i u el ement. oxide, and
z)yconi a, d%eﬁr%);} rS{;; nﬁ% EREs esuogpn% m xe zslrlcéﬁrrlﬁnpt%ladﬁrueqﬁ)nagr gr gg‘l% e, and

sinte-ri ”Qle@% %ﬂglgiu%c a shbwgugg &ehf?zﬁn agrafl& d;gc%bﬁxg&& J?e?elﬁ vﬂﬁg%/ | 'tﬁe

bi nder requir necess artic
stasting Qgggex used in the sprayrng is not particularly

The corrosion-resistant member of the second embodiment further comprises a
base material having formed thereon a sprayed coating comprising 2 glass phase which
comprises Si, O, N and Group 3a element, and a crystal phase containing B. The
characteristics of the glass phase comprising St, O, N and Group 3a element are described
hereinbefore. This composition is 2 eutectic composition. As a result, the sprayed
coating has low melting point, and the deposited sprayed coating has a dense structure.
Example of this crystal phase is boron nitride.

Third Embodiment

The production process of the corrosion-resistant member according to the first
and second embodiments 1s described below as the third embodiment.

The corrosion-resistant member can be produced by forming a corrosion-resistant

sprayed coating on a base material by spraying,



limted. It is preferable for the starting powder to have an average
particle dianmeter (secondary part) cl e d iameler) of 10- 100 ~Lm Mere
the average dianeter is s mail er than 10 gm the staning powder itself
does not have sufficient flowability, and as a result, it may be difficult
to uniformy supply The starling powder to a spraying flanme, On the other
hand, where the average dianeter is |arger than 100 4m spraying particles
are not nelted u-niformy, and as a Tesult, the sprayed coating obtained

may have poor adhesion to a base | | material. The base nmaterial used in
the persent inyentlon,oiSeHod sl SrobeRtthY ol 148t thra EX ATRIFSS O hE e DaSE
material Mli igfz@%%rgtafl%e@? stail']?%f-lgssees %lﬁcﬂh as %Jéﬁz gl a"ssf, qmet alas such

as al um numof M{NEEEPingtR8lee. CTRAPILTaSHEL IRy Bk TRRAE HUbILE, and
resins Sut e%gsﬁp%?vi%ﬁgjgéor pogl ycar lrﬂ)nat eﬂﬁgﬁ% ace of thle0 bgse mat eri al

used has P]a%é%@.@@ noNgBBERsSH R 2 RfdePrahanaliindd 1 Daused Mc dRE&gRtEbarably 1-
15 4rn, When the base material has a surface roughness of 1-5 0 ~irn,

adhesi on betMeeReit M hasmanatietid asarithat frRreRbayeta Goaiihpgowder 101 tiher i n,
proved. ere the surface roughness is smaller thml ~Lm the sprayed

coating naylisepge@Ehe pbivae stiike Aaserredrar | fibnd deplskingheteogli fficult to

uni formy applying a corrosion-resistant glass -prayed coating to the base
material, On thNaepldsn shanithg ddvareeat huse an urettags sndughNe 98 Ar,exdwedétsgds0 ~irn,
it my be difficult to make the surface of the, sprayed coating snooth,

maki ng it sehlf &5 Bl or & oniserpgress tetsehisng rlaympl gas neWbereco nitwgev-eonjaisingExanpl es
of the nethod of form ng a surface roughness of 1-50 ~iman Lhe base
material sehrtaace 15 selatieh 182 MetodaofoRtaphionEEe, YeeverbsiEat Payrshdvingg such a
surface roughness, g nethod of blast treating the ba]s‘e material, and a

met hod of SEGHEECHIhY AL HstPPFPe AR HIE SRS COAmS Toat Ung MefdFiagHEy 0t f or
exanpl e, hydrofluoric angE Thi ckness of the Sf)l’a ed cug@ in% of the

cor r osi onPBEFER KR IATERH EPETF O SR YL EAFUICIRp 5oF HYUE be #Hd BRiRRHYss i s

pr ef er abl éag %%ﬁramfl}@%ggﬁéfk%igglre\fer 519 %_O%IE\{ l(gtgﬁélahfl Y.\gfﬁ%repei %‘Iﬁg\tim gkness of

the sprayed coating exce racks’or peelring o Vet“'c_qating

t . ) o ‘ | :
may occur 32%%1 eogtgqeggm‘ctio%ﬁwghgmge@&%ﬁ ! B, Q6 |a§ chc;glc@ SEXRANFHRN

bet ween s a spray 0 he base materi al. the ot her hand,

wher e t he spihtEkaasD il Sibed 8 MiubharedOX0ky ANy« UERPRUS BRRd oL OabERg May be
not sufficient as a prof ective. film Thickness of the sprayed coating can

be confir npdiybst, isf atedexmmtieh 2 absleraviongt af CHOSHa8ed cbadhgotuit BF igdiEber with
a mcroscope, or subjecting the cross sect i on of menb er to a
conposi t i clrabmposed] vl sitofgest gactgemarated] enewbpctedt o ERRANG Xeemipctinanal yzer)
' measuretnent,
Other than the plasma spraying method, the sprayed coating of the present
invention can be produced by general spraying methods such as a flame spray or a high
velocity flame spray. In this case, the sprayed coating can be formed under the general
flame spraying conditioﬁs, but the spraying is preferably condneted with flame under
reducing atmosphere in which a fuel is excess to oxygen or the like.
In the spray of the present invention, spraying power applied in spraying a spray
flame to 2 base material varies depending on a device used. For example, where the
plasma spraying device as shown in the Figure is used, the condition can be exemplified
that a spraymng power is 20 kW or higher.

When producing the corrosion-resistant member, a spray distance that is a

distance between a tip of spray gun and a base aterial under ordinary pressure is

10



,has a surface roughness Ra of preferably 0.01-10 ~L MOTe The sprayed
coating Mpreferably 9 [irn or smaller. Were the surface. snoothness of the
sprayed coatingli S Poor and rough, projection-shaped portions,
particular-ly edges, formed oD the sprayed coating surface are selectively
etched with plasma or corrosive gases, and particles are liable to

generate. Particles are liable to generaie with increasing roughness of the
surface, This can be eval aated by polishing the sui-face of the spiaved
coating, plasma etching the polished surface, and nmeasuring a surface

roughness -E%f{%gg %8 sa%?fwﬁ&e m@&&?n&t &Q!a({hﬁq sb%ﬂgeg Gase%étgﬁélqugﬂécﬂy% |

before and pl'asnma etching 1s large, e surface 1 s roughene

et chi ng, %{e?ﬁ'd#oéitﬁﬁ%@éﬁi%&a{%ﬁ@ﬁwiﬁﬁgrﬁa’f@fal,%@ sPALH CleRe ganalate. 1N

formng t Spraye e spraying Is prefe y co ted after

previ ousl é’céBEi‘?é He Mdsel & eFAN IREB Unet R DIFRrBE Blskle 15RLEMEANS, 40
pie-heating I1s efrective to prevent breakage o fthe base nmaterial due to

thermal sRACKiHhs Rnd%lAGte 08D Hasde Gr@BaRbdY Be 1EHF AT b sgﬁrﬁ§éd3ctoﬁﬁ%g figrber
|

havi ng hi gh 'adhesi on,” The pre-heating tenperature varies ~depending on the

kind of tﬂ@ro@@@%iﬁﬁﬁ@ﬁ 8l asBpodifiord e aCamedOthad ifuakirdyigl asschasend
material, the pre-heating tenperature is preferably 100-NO C, in the case of
an al um auashasesisabes hay detbif@agr e- heatincr tenperature is preferably
50-500'C, and in the case of a resin base material, the PTC heatng

t enper at ur e i sSpragingriadstiyal H8eOOhOpr Wi myebtine Jprs @-doegrbsingn tempeyiag bite i s t oo
hi gh, nitrogen in the sprayed coating deconposed, which is not preferable..
The pre- hOalgiGroup 8a domduic tetlatdeashonengtectedfeose thergavey caalsisting bBAL EJZni th an
external heater, or a base material is_irradiated with a sprayin flame

wi t hout sepblllyiong cempesiviarercEpriaing StHe JprEche at Fisgerte aprbttdeast @wcsa%ctsé
nmeasured, A for exanple, with _a thernopcouple fromthe back_su facg of the

base mat efiPHl hedTOUMPRSIEEH k. adiat'i oA FRTAENE M SRy RIFLCrably pie8duei ng t he
corrosi on-resistant ]gt?er of . t he +%ria«isser,lt invention ‘t,he.’%gsec material
t enper at uf " m%?i y SPOEIEBE T I (e REBY: HETARU T BERK CSEPRYIAE usi ng

an 1 nert s@i%é;%%lg%?nr%%ﬁgugjr@% 2% ‘E‘%&id@tﬁﬂ%%ﬁﬁih,ca(yﬁrc?ﬁ@%?%paﬁédt OHgh

dependi ng on 1 the base material used, ase matéeri al

t enper at ureﬁaxhaepfnﬁﬁﬁ%@pwaégm%%&% fiitdeilicepseiq GUbasSs MmaRLRdE 2nlase
material. Where the base material tenperature is |lower than 50C, the

sprayi ng Btefk al plescrivelpachorkian, deposd bi mdtihhehsSRMBLIANmiReclasauemperi al,

and the quality of the sprayed coating on the base material my

det er i or ataenodphetenedet ressuhasthtmospheric pressure to prepare an ingot, and pulverizing
the ingot. The spraying material can also be prepared by, for example, a methed of
preparing a slurry of a2 mixed powder containing silica, silicon nitride, Group 2a element
oxide, and zirconia, spray drying the resulting mixed slurry to prepare a granule, and
sintering the granule. In the above method, a binder such as an acrylic binder may be
added, if required and necessary.

Particle diameter of the starting powder used in the spraying is not panticularly

limited. It 1s preferable for the starting powder to have an average particle diameter
(secondary particle diameter) of 10-100 pm. Where the average diameter is smaller than
10 pm, the sterting powder itself does not have sufficient flowability, and as a result, it
may be difficult to uniformly supply the starting powder to a spraying flame. On the other

hand, where the average diameter 1s larger than 100 jum, spraying particles are not melted

uniformly, and as aresult, the sprayed coating obtained may have poor adhesion to a base



where the base material tenperature is higher than 800C, nitrogen di sappears
by deconposition of a nitride which. is a spraying material, and corrosion
resistance nay deteriorate. In the case of a resin base naterial, the base
material tenperature is preferably 50-300C, although varying dependi ng on
the kind of resin used. The corrosion-resistant nenber according to the
present invention can be used in vessels or parts of filmform ng devices
or plasma treatnment devices. Wth respect to a nmethod of using the
corrosion-resi stant nenber, the corrosion resistant material, can be used
in a site contacting with a corrosive gas or plasma in these devices. Mre
specificéﬁﬁ%@ﬂit can be used as a ring-like focus ring ar a bell-jar. The
ice as referred.tq herein includes, for e

f£i1mforni le, .a,CVD
(Ich_renm 2;|m Cgp(;i'r%\édéﬁﬁsi“@’i%ﬁ]) Ua‘“é\/ingheaH%FS%ETF*“W‘FBhVs?%"a?a"_%)g@%frﬁy ﬁfé‘ﬁigeéi tion)
RIS FTa R T VRN S R e

bl ¢ h. i O ) '
encr at GRCBE: Bareies SRS 00T AP YR B L a8 RN RdnadRheEn

resistant,  epher. Qf,JfgRhgsent invention can overcone those problenms. The
pl asma tredtment device as referred to herein incl udes, for exanple, a

plasma et chi ng, devigenande & 4as NedclaaniuplcdykEfss Radpeanabh deyice of
exposing an article placed in the device to plasma, thereby peéling or

cl eani ng \wp tdee srerdraae 10fS e Wikdd the Base 15hteLd 12k ahufacavobhfekyiof i-ne based
plasma is carried out 1n ring-like focus rings or bell jars, etc., of these

devi ces, pLheadenRpnatdt@ernfhefast nakekl gad ene ipeyddh@apn®ld Bmhenimpsidee where a
par, in the device contacts with a corrosive gas or plasma. Simlarly, even
in this cadere thakefdeheugorssosioaler €sbstiantthasmped cofitingdreapsepsmm framvent i on
is used, it is difficult to be corroded and the generation of particles can
be decr eadediasd maTiriel,coakips oAl Gt Eo BT HIPEINA GcHF s INgreBstetelast esent
invention has high corrosion resistance and inyvolves |ess_generation of
parti cl esSPIFYEr €FgRS 10 WiePASE R e N1 EY S‘Fé"’ﬁfééﬁn?:n‘*’}&%@/i‘%%‘rﬁcﬁ6‘?‘?&5@‘?-\% gas or
pl asma, such as D devi ce or.plasina treatpgent .device, .a product .can be
Dt ovent ed TGR ot FAL P8 FTaMA T BRET HoRe e OBE R PO EoRaT IS i t b
hi gh product. gai n: esent.. nt i is. d I in [
s AR P RO A b b SRE R A T

taj ). by
ref er ence” 1 ow n ul'd be’ -un éﬁg g%%mthat t he

I nventi onJ.g JaQls f&&ﬂﬁ%é‘é@ﬂ‘a | %0\9@‘&1@& drimd eg on HEERL Frat EAVPEES I cubOa3 1)

Preparation of base terial to be spi-a
method of forming a sprayed coating having such a surface roughness, a inethod of biast

treating the base material, and a method of conducting a blast treatment and a chemical
etching by, for example, hydrofluoric acid.

Thickness of the sprayed coatng of the corrosion-resistant member is not
particularly limited. The thickness is preferably 0.01-3 mm, more preferably 0.01-0.5
mro. Where the thickness of the sprayed coating exceeds 3 mm), cracks or peeling of the
sprayed ceating may occur due to the difference in a coefficient of thermal expansion
between such a sprayed coating and the base matenal. On the other hand, where the
thickness is smaller than 0.01 mm, such a sprayed coating may be not sufficient as 4
protective film. Thickness of the sprayed coating can be confirmed by, for example,
observing a cross section of the member with a microscope, or subjecting the cross
section of member to a compositional analysis of structural elements with EPMA (X-ray

analyzer).



Qua,rtz glass \vas blast treated to have a surface roughness (Ra) O 6 ~Im
"A he quartz glass was further treated wth.24% hydrofluoric acid for |
hour to have a surface roughn e s s (Ra) af 10 prn- Thu s, a qu artz gl ass
base material was obtained 2) Preparation of raw material powder for
spraying Silicon nitride, alumna, silica ancl ai oxide of the Tesp=tive

G oup 2a elenment shown in Table | were m xed to obtain a powder havlr~g the
respective formulation sho-"""n in Table 1, A binder was added to each
powder. The resulting each powder was spray dried to obtain the respective

| wd ' A icl ' 7i h wd
e Subj bot ed (e dBASSH MY AE B0b ey SuBAL kgt (TPl
1,300' C f 2 t ' [t | ' ticl
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material pr gg%%dP}%&éﬁ.g%%\égﬁgﬂilog,%gmuﬁ@gSéagg; faE4d W5k %&}W@ coftthgP! asma

gases at a7 ate o pectively, usi a plasma

spraying dayi.ce %?leam\f‘(f’etl:ﬁed':»ivgh pﬂasm@%gc SV AYIsBY 284 B NRR s IRVEM &l a rate
of 400 mm’/sec whi'le adjusting a sprayin O g disiance to 60 mmto form
plasma w th,g.pover of 30 kW thereby pre-heating the base material w thout
supplying™ raw, material powder. ~ 5 Each of the raw material powlers as

prepared in 2) @bese WasaSptayadrdié vh iic@singabughnstsndithe sugfae. OThidBarg! i n
while noving a spraying gun at a rate of 400 nmftlsec, a pitch of 4 nm and
a sprayi ngpetivahiataéyalolifiingthe sudedearfnbaspspred wedingoprimy etching Fer fudshahce

eval uati on Measurenent tests were conducted to each sprayed coating forned
in 3) abowerfare, asdmiaswingughfaes soygRagss By efgenndeftet ppmaseicinge Wistghness
tester, confirmation of wvitrification by X-ray diffractometry, and etching
rate and adifferencoin Barbefat ead wfienplagrpesbagtis 1aeplthe mriacens aniehagedaby
fluorine-based gas. The etching caonditions V\B%%_ that the pressure in a
reaction t¥eHPEETd O8RS RIETURAC (R SRF Y PSS BFRTEIC CFa gas was used as

t he reaction gas, .and a high-frequenc lectric power. of 300 .\Wwas .applied
between el ect ?ﬁ’déorﬁ?“éﬁ égf %Prc?yﬁtgné}FtéIf% "ET‘ s ET Ese\ﬁ%t‘eé"ﬁ‘flﬁg“i“ﬁ}“ét\éﬁe“gg‘ was
measur ed Usi0gudy!fUBlaicdd SEERCE: AEBIN RIBAY BRLNA orathliDe: BRICKLE! ©
generati on”was eval ua ed by observing particul ate substanceS on the surface
of the cor{Ostof bRSkSITthHBIDEE Y] dhieI6 BRAMAGho&! BGhF ORI RSEAREa The

results on surface roughness (Ra), etching rate and amount of particles
wer e showngdiosTed)egistint mAhbep hatifie hip@rddasi@n- Ths pad watinfresies sultadrias | ow
depending on the kind of the base material used. In the case of a quartz glass base
material, the pre-heating temperature is preferably 100-300°C, in the case of an
aluminum base material, the pre-heatng temperature is preferably 50-500°C, and in the
case of a resin base material, the pre-heating temperature 1s preferably 50-200°C.

Where the pre-heating temperature s too high, nitrogen in the sprayed coating
decomposes, which is not preferable. The pre-beating is conducted such that a base
material 1s heated with an external heater, or a base material is irradiated with a spraying
flame without supplying a raw material. The pre-heating temperature can be measured,
for example, with a thermocouple from the back surface of the base matenal, or
non-contact radiation type thermermeter,

In preducing the corrosion-resistant member of the present invention, the base

materia) temperature is preferably 100-800°C in the case of a plasma spraying using an

inert gas or a reducing gas under atmospheric pressure. Although depending on the kind



etching rate as 0.2 pmihr or smaller, was excellent in corrosion resistance,
and was less in the particle generation. Further, vitrification of al
sprayed coatings were confirmed by X-ray diffractonmetry. EXAMLES 4 TO 7 5)
Preparation of base material to be sprayed Quartz glass was blast treated to
have a surface roughness (Ra) of 5 ~tm The quartz glass was further
treated with 24% hydrofluoric acid for 1 hour to have a surface roughness
(Ra) of 10 km Thus, a quartz glass base material was obtained. 6)
Preparation of raw material powder for spraying Silicon nitride, silica, an

? IX![ gﬁi gf Vécqge %gssep%%{e%)igg i@doﬂ'}% B3 \‘r:tlae&ﬁ tten%%‘?é’i’@ﬁiei@ PI&QJagl . %5.380 Zig,e0ni a or

re mxe ain a powder havi'ng t espective fornulation

shown in Tabl®, 2 5@?%@91?5 b8 SR e it R 8 AC B ROVEG a1 teF IR EIW fohRPrgACch 16

powder was’ spray 0 obtain the respective granular powder having an

average QAR i1el 8y Al AamRiefiaql celed whill debRGiiRp WHGE MRS 1B4ibs€ 6iL4: 4, ardewaxi ng
at 500C for 2 hoursS, ~ and then sintered’'at 1,200C for 2 hours to obtain a

si ntered peWIAy BaMeNGrA8d VRINAYA thdlRk ieledialhayediefioafe. $ thaothé) hahar mat i on
of sprayed coating The base material prepared in 5) above was pre-heated in

t he same WadBethe asask Mmapridbryeerdnne his ofighdretheawOOUT e hit@igep aigiepsrasypr epar ed
in 6) above was sprayed fifteen tinmes at a supply rate of 7 g/mn while
movi ng a s@oaporigonuwd aatitralerabieh of a 400yimgi meterialaanpicortsiaf raistamcandya
sprayi ng distance of 60 man, to forma sprayed coating. 8) Performance
eval uat i odetEamites pdaytbe cegadf ngrebaviasg miterizle siwe basev matorp teipargnreobt ai ned
in 7) above was evaluated on nmeasurenment of surface roughness (Ra) by a
cont act - t ypséershly SACHOF Gugtheegls varyisgtdspendiemen thedinidol refin ysefonst i t uent phase
by X-ray difFractonetry, neasurenent of _porosity by S. M observation of a
cross-sect i on, THeASHPBPRFASSHI! AICMPeGHES O eribe PysenfBwstiehEatbesFed Her nal
conductivity of nitro enerat.ed after deconposing a c sprayed coating
in a furnyeEs &y d?ﬁitﬁ@lg ggf-gmgﬁa% Q%ﬁﬁordﬁlasﬁﬁrtﬁ%% ‘\%ﬁ’éﬁs'%%srgﬁ’e Y& plasma
contai nin fl riqp«? -gas, | ahi | i q{ SPr 3%-0 i\ng by
di ppi ng i C%Tg%%ﬁils&rao?] ﬁgﬁg%gﬁz?sﬁwgﬁp ﬁgﬁﬁgg?é ﬁ‘é%osé ‘}:%Sﬁg“’g%‘ﬁ‘ |I§ i %tr?sbewer e
that the presgl fCsite Btk A bAR 4 [BALATNAL %@fﬂ?@gn%avv%? thé&dl dé%fc%g Affofe TOr', a
CF4 gas was used as the redction gas, and a hi'gh-frequency electric

specifically, it can be used as a ring-like focus ring or a bell-jar.

The film-forming device as referred io herem includes, for example, 2 CVD

{chemical vapor deposition) device and a PVD (physical vapor deposition) device. It is

general to clean up reaction tubes, bell-jars, and the like with a {luorine based gas after the

use, Inthis case, there were encountered problems such as corrosion due to the eleaning

and the generation of particles caused thereby. However, using the corresion resistant

member of the present invention can overcome those problerus.

The plasma treatment device as referred to herein includes, for exarnple, a plasma

etching device and a plasma cleaning device, and means a device of exposing an article

placed in the device to plasma, thereby peeling or cleaning up the surface of the article.

Since etching with fluorine based plasma is carried out in ring-like focus rings or bell-jars,

etc., of these devices, the generation of particles gave rise the problem in a site where a

part in the device contacts with a corrosive gas or plasma. Similarly, even in this case,

when the corrosion resistant member of the present invention is used, it is difficult to be

corroded and the generation of particles can be decreased.

14



power of 3 00 Wwas applied between el ectrode plates, to generate pl asna.
The sprayed coating surface to be etched was polished to have Ra of 0.1 ~im
or smaller. The etching thickness was neasured using a |level difference
measur enent nethod, and the particle generation was eval uated by observing
the surface of a quartz glass placed adjacent a test sanple when etching.
The results on surface roughness (Ra), constituent phase, porosity,

nitrogen content, etching rate and anmount of particles are shown in Table 2.
Al'l of the 17 corrosion-resistant nenbers were dense, had a Jow etching rate

" the parti ol S beRaPseraRT S FREbE b Ruigp Bt BN AR e TS e

in the particl rayed coating nt ai ned
adhesi on w_t hout jng..th i : i ppi C of,/ . acid.
BoanpLES BOTOTGh BTk SRRt LR U o BRI T B P

conpound 1&%&&%5&&Q,ree%e@&aggagé%&_ g’a@%Pﬁ%ﬁé{?g@&@f@%@& & gimnt shown

in Table 3, zirconia, titanic an oric acid; silica and silicon nitride

were m xedhOn ot fihvited a PRVIET chAYE NBelelRdr RFREEI it MRInEOSITUANE EORinGH@WN i n
Tabl e 3. A binder was added to each powder. The resulting each powder was

spray dri egetlloRd @isiibidieith Bppgebdeeggrianul ar  powder having an average
particle dianmeter of 50 nz. The powder was subjected to dewaxing at 500C
for 2 hours, arthetjgresnnsimnteeriedisadesdiiRO0L e d2talldyr sfdrencalit ahafdlowsigt er ed
powder having an average particle diameter of 50 p.m Separately, a conpound
sel ect ed fExampdes, biitdicald tchmdemspedha te iGrantipn Bl acnseuedrenteighiomimed n Tabl e
3, zirconia and titania, silica and boron nitride were mxed to obtain a
powder hawbergict he respective fornulation shown in Table 3. A binder was
added to each powder. The resulting each powder was spray dried to obtain
the respective granular powder ﬁ§¥8ﬁ§L§ﬁ3é§@Fage particle diameter of 50 m

The powder_was subj ecf:'ltaed to dewaxi ng at 500C for 2 hours, and then sintered
at 1, 200C Pdreprigr bage masrial 19 % Bi%NE%r ed powder having an aver age

particle dianmetgr of .50 m For ma ioqﬁgch,r;osi n-resistapt gl ass
sprayed coatingﬁ?ﬂgtgﬁ§%“ﬂﬁ%g%ﬁ%Fﬁ%}gpa?éd‘ﬁﬁgg)nﬁﬁ @?S&ggf%T Hikat®d in the
same manner i i ; . : ] S red in
9) above w%§@%ﬁ¥%§§)S?ﬁ?%@éﬁgﬂgﬁﬁgizg?%g&gﬁ%p ygég éfggﬂg%%ﬁﬁﬁﬁa§ﬁﬁpé novi ng

S SELL "ML R 0, Bl pste bRt bumand 2 op 1o

2} Preparation of raw matenal powder for spraying

Silicon mitride, alumina, silica and an oxide of the respective Group 2a element
shown in Table 1 were mixed to obtain a powder having the respective formulation shown
in Table 1. A binder was added lo each powder. The resulting each powder was spray
dried to obtaln the respective granular powder having an average particle diameter of 50
um, The powder was subjected to dewaxing at S00°C for 2 hours, and then sintered at
1,300°C for 2 hours to obtain a sintered powder having an average particle dizmeter of 50
pLm.
3) Formation of spreyed coating

Using the base matenal prepared in 1) above, nitrogen and hydrogen were flewn
as plasma gases at a rate of 40 SLM and 12 SLM, respectively, using a plasma spraying
device as shown 1o Fig. 1, and a spraying gun was moved at a rate of 400 mm/sec while

adjusting a spraying distance to 60 mm to form plasma with a power of 30 kW, thereby

pre-heating the base matenal without supplying a raw material powder.
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1.8 Each sprayed coating having the respective conposition obtained in 10)
above was eval uated on neasurenent of surface roughness (Ra) by a
contact-type surface roughness tester, confirmation of a constituent phase
by X-ray diffractonetry, confirmation of glass phase, nmeasurenent of
porosity by SEM observation of a cross-section, neasurenent of nitrogen
content by neasurenent of thermal conductivity of nitrogen generated after
deconposing a cut sprayed coating in a furnace, and etching rate and anount
of particles when exposed to a plasnma containing a fluorine-based gas. The
eval uation conditions were th in.. v, Th t j ned are
shown in Tabln%‘:%.c’?ﬁllﬁ ra&?mfﬂﬁgg OOS\IZ ogi?%sﬁir?pé‘g%[ist%a ta%%ffrggsr %p?\%\gérdeﬁv Ce}ﬂé%l, had a

rosi ot ancid WS B of e L P 8l L ARl Slos AR FAREOLN sl i

EXAMPLES | 4Tlgﬁ133nlds% ﬁjga)?g%%&%\,ge BPBﬁng@lw %%g@@’d&”&aﬁﬁg’i ng the respective

f or mul atiogn own eac pray ng was fornmed in the sane

manner s j gye, and the performance eval uation was made in
t he samaﬂ;ﬁéﬁgﬁg@%%&h@ga‘%ove, The menber obtained in Conparative Exanple |

was confirnmed {Q,08.9bA%8ts wtﬂ%x@ﬁotem%aaxggmg cbﬁtﬁregEfxmel A Pabas: &pnpar ed

with that of the corrosion-resistant nenbe of the anpl es,” and thus the

menber h r QSIRE H§sd Thaeypd RerIRITR/IhAbka-0ed dAnERIRAYr 8F i ve
Exanpl e g&ﬁaag@lrg?%{eﬁeet éﬁiﬁl)ng?r ate as yP(@:orrpar ed vvigth thgt of thle.

cor r osi Ong;fafdagibady epRedisrRtohae, Bxanptiesy rhbrdhbeimoinhef yiendear whes not
vitreous. Thereforé, as conpared with the corrosion-resistant nenbers of

t he Exanmpbgesed fiea pnomatcoafaifing kiftlogine-genarat edheaschlay gaditing vepe tasi on

resi stance was poor. Y203 sprayed coating obtained in Conparative Exanple 3
had | ow ethehpiéxgurredt @ reachiot tragtmeongeaumddr wht &d)jtded atilt TepuCRagrs ves eredresi st ant
menbers of the Exanples, generation of particles was |arge, COVPARATIVE
EXAVPLES theT@r@ickOgdss iang adughrficanenvat abedliat pOwer eipp @l Wgvasaapphed bpveen
respective fornul ation shown in Taple 2, each sprayed coating was forned in
the sane HEfFeFISPigles; t9 BSToRE PFSHHOoV RS etghas HRENGSE RS IMFaRE 8d 8VEE @atV%hn was
made in the same manner as i S) aabtgve. .The nmenher obtai ned gn Conpar ati ve
Exanpl e: SREEPESAIaSYIFEERE WEHOFhRND 106 RATICE RSP DA DES REUUPPHEY 008\ BEer, t he

etching rate was | grge as canpared w.th that . . .
g particuiate suab. hcer o e surfate U t]tl.]e corrosion-resistant member by a scanning

electron microscope, The results on surface roughness (Ra), etching rate and amount of
particles were shown in Table 1. All of the corrosion-resistant members had a low
etching rate as 0.2 pm/hr or smaller, was excellent in corrosion resistance, and was less in
the particle generation. Further, vitnification of all sprayed coatings were confirmed by
X-ray diffractometry.
EXAMLES 4 TO 7

5) Preparation of base material to be sprayed

Quartz glass was blast treated to have a surface roughness (Ra) of 5 um, The
quartz glass was further treated with 24% hydrofluoric acid for 1 hour to have a surface
roughness (Ra) of 10 pm. Thus, a quartz glass base material was obtained.
6) Preparation of raw material powder for spraying

Silicon nitride, silica, an oxide of the respective Group 3a ¢lement shown in Table
2, and zirconia or titania were mixed to obtain a powder having the respeciive

formulation shown m Table 2. A binder was added to each powder, The resulting each



of the corrosion-resistant nenbers of the Exanples, and thus the nenber had
poor corrosion resistance. Porosity and Ra after etching were |arge, and
particles generate in etching for a long period of tinme. The alum na
sintered body in Conparative Exanple S and the sprayed coating in
Conparative Exanple 6 had a | arge etching rate, and generation of particles
was |large, as conpared with those of the corrosion-resistan-it nenbers of
the Exanples. further, in the alum na sprayed coating, a gap was observed
bet ween the base material and the sprayed coating in a dipping test with

hydr of | Uolg(i)&dgqcxl:gs E%Ergr?gg?rt& Zob i RS p@?&:ti@%&?&h% ﬁ@xxtdlapl%viﬁ an average

corrosi onttesistan I'n Conparatlve anple 7 was that an etching rate

was | arge ARGt DUS B CORE DSLAR WS SHSEAALE dMasxiRE af STOCRARNTIVE
EXAMPLES %aﬁ%c(lab Usielng ea%ﬁ rawﬁ&rrgt erial for sprayi ngghavi ng the respective

' formul at LonmshQWiere =1 Tabbe &r eashs apsayed akd powdashdiigadedemgthe same
manners as in 9) to 10) above, and the performance eval uation was made in

t he sane ﬂﬁﬂ@]@rdi@ﬁeibﬂoﬂﬂ@mabove. In the nmenber of Conparative Exanple 8

usi ng granul ated magnesi um oxi de powder, the etching rate was | arge as
conpar ed Wi Férmidtiah offsptahed cmingsi on-resi stant nenbers of the Exanples, and
particles generated in |large anmount. In the nenber of Conparative Exanple 9
usi ng the conmiiheibatd patavaipraiake ipa) theak s stedipptedzethezime ovaneer apowder f or
spraying, the etching rate was | arge as conpared with that of the

corrosi onab@si st ant nenbers of the Exanples, and particles generated in

| arge anmount. In the nenber of Conparative Exanple 10 using a raw nmateri al
powder for sprdpchgt thy epyarmaterial pavesrr g arepared do ) @hP¥ntendigaras ifsspownder s
in the fornul ation shown in 20 Tah|e 3, the etchi ng rate as_conpared

Wi th  t halmsF o RESERF FBE ob A EFRE Ut rios HE AT 82§13 Ehai A Eldam SEnd

par 1 ¢l e Qenerat e 18 2195, RUI or8d HETGASHN, Ghaihunady, (€ 1C B rEoctl-

8) Performance evaluation

Each sprayed coating having the respective composition obtained ia 7) above was
evzluated on measurement of surface roughness (Ra) by a contact-type surface roughnress
tester, confirmation of a constituent phase by X-ray diffractometry, measurement of
porosity by SEM cbservation of a cross-section, measurement of nitrogen content by
measurement of thermal conductivity of nitrogen genereted afier decomposing a cut
sprayed coating in a furnace, etching rate and amount of particles when exposed to 2
plasma coptaining a fluorine-based gas, and peelability of a sprayed coating by dipping in
10% hydrofluoric acid for 1 hour

The etching conditions were that the pressure in 2 reaction treatment chamber was
adjusted at 1 Torr, a CF4 gas was used as the reaction gas, and a high-frequency electric
power of 300 W was zpplied between clectrode plates, to generate plasma, The sprayed
coating surface to be etched was polished to have Ra of 0.1 um or smaller. The etching
thickness was measured using a Jevel difference measurement method, and the panticle
generation was evaluated by observing the surface of a quartz glass placed adjacent a test

sample when etching. The results on surface roughness (Ra), constituent phase, porosity,

nitrogen content, etching rate and amount of particles are shown in Table 2. All of the
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corrosion-resistant members were dense, had a low etching rate as 0,1 pm/hr or smaller,
was excellent in corrosion resistance, and was less in the particle generation. Further, all
of the sprayed coating maintained adhesion without peeling the coating even by dipping
in hydrofluoric acid, |

EXAMPLES 8 TO 29
9) Preparation of raw matenal powder for spraying

A compound selected from an oxide of the respective Group 2a/3a element shown
in Table 3, zirconia, titania and boric acid, silica and silicon nitride were mixed to obtain a
powder having the respective formulation shown in Table 3. A binder was added to each
powder. The resulting each powder was spray dried to obtain the respective granular
powder having an average particle diameter 6f 50 pum. The powder was subjected to
dewaxing at 500°C for 2 hours, and then sintered at 1,200°C for 2 hours to obtéin a
sintered powder having an average particle diameter of 50 pm.

Separately, a compound selected from an oxide of the respective Group 24/3a
element shown in Table 3, zircoma and titania, silica and boror; nitride were mixed to
obtain a powder having the respective formulation shown in Table 3. A binder was added
to cach powder. The resulting each powder was spray dried to obtain the respective
granular powder having an average particle diameter of 50 pm. The powder was
subjected to dewaxing at S00°C for 2 hours, and then sintered at 1,200°C for 2 hours to
obtain z sintered powder having an average particle diameter of 50 pm,

10) Formation of corrosion-resistant glass sprayed coating

The base material prepared in 5) above wes pre-heated in the same manner as in 3)
above.

Each of the raw materizl powders as prepared in 9) above was sprayed fifieen
times at a supply rate of 7 g/min while moving a spraying gun at a rate of 400 mm/sec, a

pitch of 4 mm and a spraying distance of 60 mm, to form a sprayed coating.

11) Performance evaluation
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Each sprayed coating having the respective composition obtained in 10) above
was evaluated on measurement of surface roughness (Ra) by a contact-type surface
roughness tester, confirmation of & constituent phase by X-ray diffractometry,
confirmation of glass phase, measurement of porosity by SEM observation of 2
cross-section, measurement of nitrogen content by measuremert of thermal conductivity
of nitrogen generated after decomposing a cut sprayed cealing 1n a furnace, and etching
rate and amount of particles when exposed 10 2 plasma containing a fluorine-based gas.
The evaluation conditions were the same as in 8) above. The results obtained are shown
in Table 3. All of the corrosion-resistant members were dense, had a low etching rate as
0.1 pm/hr or smailer, was excellent in corrosion resistance, and was less in the particle
generation.

COMPARATIVE EXAMPLES 1 TO 3

Using each raw material for spraying having the respective formulation shown in
Table 1, each sprayed coating was formed in the same manners as in 1) to 3) above, and
the performance evaluation was made in the same manner as in 4) above,

The member obtained in Comparative Example 1 was confirmed to be glass,
Fowever, the etching rate was large as compared with that of the comosion-resistant
members of the Examples, and thus the member had poor corrosion resisiance.

The member obtained in Comparative Example 2 has large ctching rate as
compared with that of the corrosion-resistant members of the Examples, Further the
member was not vitreous. Therefore, as comnpared with the corrosion-resistant members
of the Examples, the amount of particles generated was large, and corrosion resistance
was poor,

Y20; sprayed coating obtzined in Comparetive Example 3 had low etching rate,
but as compared with the vitreous corrosion-resistant members of the Examples,

generation of particles was large.

COMPARATIVE EXAMPLES 4 TO 7
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Using each raw material for spraying baving the respective formulation shovn in
Table 2, each sprayed coating was fcrmed in the same manners as in $) to 7) above, and
the performance evaluation was made in the same manner as in 8) above,

The member obtained in Comparative Example 4 was confirmed that the
constituent phase was glass, However, the etching rate was large as compared with that
of the corrosion-resistant members of the Examples, and thus the member had poor
corrosion Tesistance. Porosity and Ra after etching were large, and particles generate in
etching for a long period of time.

The alumina sintered body in Comparative Example S and the sprayed coating in
Comparative Example € had a large etching rate, and géneration of particles was large, as
compared lwith those of the corrosion-resistant members of the Examgles, Further, in the
alumina sprayed coating, 2 gap was observed between the base material and the sprayed
cozting in a gipping test with hydrofluoric acid. The quartz glass base material without a
corrosion-resistant member in Cornparative Example 7 was that an etching rate was larpe

ag & pum/hr, and thus a corrosion resistance was poor.
COMPARATIVE EXAMPLES § TO 10

Using each raw material for spraying having the respective formulation shown in
Table 3, each sprayed coating was formed in the same manners as in 9) to 10) above, and
the performance evaluation was made in the same manner as in 11) above.

In the member of Comparative Example & using granulated magnesium oxide
powder, the etching rate was large as compared with that of the corrosion-resistant
members of the Examples, and particles generatéd in large amount. In the member of
Comparative Example 9 using the commnercially available partially stabilized zirconia
powder for spraying, the etching rate was large as compared with that of the
corrosion-resistant members of the Examples, and particles generated in large amount. In
the member of Comparative Example 10 using a raw material powder for spraying

prepared from silica, zirconium and magnesium powders in the formulation shown in

20
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Table 3, the etching rate was Jarge as compared with that of the corrosion-resistant

members of the Examples, and particles generated in large amount.
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cpedtim 24 TABLE 3 Raw material conponent cosnpositiomm Nitride usedCoati ng
Re of ratio in nunber of atons)thicknesssprayed Si: (clenent)ONSi +(el enent):
(mm coating 2z)3a(element(}! m Exanpl e 850: 17 Zr86:142:1 Msilicon nitride0313
- 58:8 Zr86:142:1 Msilicon nitride0.293 Examle 9 Exanple
104&7(L86:1410:9Silicon nitride0, 24 Exanple 1139:13 Zr86: 1410.9(My) Sili con
nitride0.263 Exanple 1233:33 Zr86:142:1 MXSilicon nitride0, 333 Exam | e

1350: 17(Ti)86.142: 1 (MSilicon nitride0.303 Exam | e 1450: 50 i86: 1473(MsSilicon
nitride0.303 Examle 1575:25 Ti 86:141:1 MySilicon nitride0. 263
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Exanpl e 1650: 17 B86: 142: 1(MBoron nitri de0. 353 Ex= plc

1725: 75(p) 86: 143: 2(1 vlBoron nitri deO, 274 Exanpl e 1875: 25(p)-86: 141: 1Bor on
nitride0.293 Exanple 1933: 13(Zr86:141:1(Silicon nitride0.253 Exanpl e 2060: 20
Zr86:144:1 YSilicon nitride0.344 Exanple 2133:33(Zr86:142: 1(YSilicon
nitride0.s14 Examle 2258:8 Zr86:142:1 YSilicon nitride0.274 Exam |l e

2325: 75" Zr86: 141: 1Silicon nitride0. 274 Exanple 2475:25(Ti)86:144:1 YSilicon
nitride0.365 Exam | e 2550: 50 Ti)86:1470: 30" Silicon nitride0.263 Exanple 261
75:25 186:141; 11 YSilicon nitride0.295 Exanpl e 2750: 5086: 142: 1 YBor on
nltrldeOIBGEUEﬁanple 2850: 50(B)86 147: 3(y)Boron nltrldeO 304 Exanple

2975: 2586+ 141—1—YBor m nrtridet2 oy alaLuvq Ve, =xam 8 - -
coating|-0.36 6 Ccrrpara 3|tcﬂ ffmfbﬁgg ? O(J)197 ﬁ Agué% Egéﬁl e % arative
i 50: 17S2r) 100: 02{ver)- 1025 TAI 3LE 3 (|Co )é E.ptuent
/ g me ) B
phaseporosity Nltrogé%EPﬁ% ng ( of Egég mmmg Inrate Sprayed coatin r 1)
Example 8 50:17(Zn) 86:14 2:1(Mg) Silicon nitride 031 3
Example & 38:8{Zr) 86:14 2:1{Mp) Silicon nitride 0.25 3
Exaniple 10 46:7(Zr) §6:14 10:9(Mg) Silicon nitride 0.24 3
Example 11 39:13(Zn) 36:14 10:9{Mzg) Silicon nitride 0.26 3
Example 12 33:33(Zx) 86.14 2:1(Mp} Silicon nitride 0.33 3
Examplc 13 50:17(T) 86:14 2:1(Mg) Silicon nitride 0.30 3
Example 14 50:50(T3) 86:14 73(Mg) Silicon nitride 0.30 3
Example 13 75:25(Th) 56:14 L:I{Mg) Silicon nitride 0.26 3
Example 16 S0:17(B) | 86:14 2:1(Mg) Boron nitride 035 3
Example 17 25:75(B) 36:14 3:2(Mg) Boron nitride 0.27 4
Example 1§ 75:25(B) 36:14 1:1(Mg) Boron nitride 0.29 3
Example 19 38:13(Zr) | $6:14 1:1(Y) Silicon nitnde 0.25 3
Example 20 60:20(Zx) 86:14 4:1(Y) Silicon nitride 0.34 4
Example 21 33:33(Zx) %6:14 2:1(Y) Silicon nimde 0.31 4
Example 22 38:8(%rx) §6:14 2:1(Y) Silicon nitride 0.27 4
Example 23 25:75{Zr) 86:14 L1 Silicon nitride 0.27 4
Example 24 75:25(Th) 86:14 4:1(Y) Silicon mimnde 0,36 5
Example 25 50:50(T1) 86:14 70:30(Y) Silicon nimide 0.26 3
Example 26 75:25(T1) 86:14 LYY Silicon nitride 0.29 5
Example 27 50:50(B) 86:14 2:1(Y) Boron nitnde 0.30 3
Example 28 50:50(B) | 86:i4 7:3(Y) Boron nitride 0.30 4
Example 29 75:25(B) | 86:14 1:1(Y) Boron niride 0.28 3
Comparative - - MpO spraved - 036 ]
Example § coating
Comparative 0:100(Zr) 100:0 97.3(Y) - 0.30 6
Example 9
Comparative 50:17(Zr) 100:0 2:1{Mg) - 036 6
Example 10 4
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D:Nratio Exanple 8c-zZrC7 (MO solid solution)696.8:3,20.04 MSIi B d ass

. Exanpl e,

9d ass397.1:2.90. 03 Exam | e 10d ass97. 2: 2. 80. 02 Exanple 11c-Zr02

(MgO solid solution)696.5:3.50.03 MpS1B d ass Exanpl e 12d assi 96. 1: 3. 90. 02
c-Zr0 M O solid solution Exanple 13d ass497.9: 2, 10. 04 Exanpl e

143 ass398.2:1.80.04 M Ti

03 - Exanpl e 153 ass397.5:2.50.03 Ex :nplc

16d ass396. 7: 3, 30, 04 Exanple 17d assb598. 4: 1. 60, 09 BN Exanpl e
| S ass395. 4: 4. 60. 03 Exanpl e 19d ass399.9:0.10.03 c. Zr0 (YO solid solution
Exanpl e 203 ass897.8:2.20.06 c-Zr0 Y*O solid solution Exanple
21d ass?%BLE.M@Zcﬁﬁ df)‘ Z_ rO Y O solid sol ution) Exam I e

22d ass598—3+—4-90-

I\J\(\1

9841 ’:'}4357\]\, 21 Y2O-—sotid
sol uti orf Exanpl e J4G as @9@“@’?\1‘&1?0 06 Y %‘ﬁﬁb E anpk ;cm asis6 mtbné: 0
Ti 05 Exdnpl e 26Q ass899, 3: 0. 70. 03 Y2Tip ° Spra;edco:;mg ()
{Q:N ratig)

Exampie 8 ¢-ZrO7 (MgQ solid solution) 6 96.8:32 0.04
MgSiOs
Glass

Example 9 Glass 3 07.1:2.9 0.03

TExample 10 Glass 3 97.2:2.8 .02

Example 11 c~ZrQ,; (Mg solid solution} & 96.5:3.5 0.03
Glass

Example 12 Glass k] 96,1138 0.02
¢-Zr0, (Me( solid solution)

Example 13 Glass 4 07.921 0.04

Example 14 Glass 3 98.2:18 0.04
MgT103

Example 15 Glass 3 57.5:.2.5 0.03

Exzmple 16 Glass 3 96.73.3 0,04

Example 17 Glass 5 98.4:1.0 0.09
EN

Example 18 Glass 3 95.4:4.6 0,03

Example 19 Glass 3 99.9:0.1 0.03
£-Zr05 (Y405 solid soludon)

Exawmple 20 Glass 8 97.8:2.2 0.06
c-Zr0; (Y205 solid solution)

Example 2] Glass ' 7 95.6:0.4 0,02
e-Zr(; (Y,0s solid solution)

Example 22 QGlass $ 9%.1:1.9 (.03

Example 23 Glass 14 58.4:1.6 0.05
¢-Zr(3; (¥ ;05 solid solution)

Example 24 Glass 9 08.9:1.1 0.06
Y,T10.

Example 25 Class 6 99.2:0.8 0.04
Y,Ti0

Example 26 Glass 3 53.3:0.7 0.03
Y,TiOs

Example 27 Glass 2 96,1:3.9 0.03
BN |

Example 2§ | Glass ’ 3 95.9:4. 0.03
BN \

Example 29 Glass i 4 94 5:5.5 0.04

Comparative | MgO 10 - 0.21

Example &

Compsrative | t-Zr0, (Y305 selid solution) 7 0.24

Example ©

Comparative | ¢-Zr0; (MgQ solid solution) 10 - 025

Example 10 MeSi0;
Glass

26
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Exanpl e 273 ass296, 1: 3. 90. 03 BN Exanpl e 28d ass395. 9: 4. 10. 03 BN Exanpl e

29d ass494. 5: 5. 50. 04 Conparati veMyOL10-0. 21 Exanple 9 Conparativet-2Zr02 (Y203
solid solution)'l-0.24 Exanple 9 Conparativec-ZrQ2 (MO solid

sol ution) 100, 25 Exanpl e 10MySi B3 d ass 26 TALE 3 (Cons' d) Particle Re
before Re after (large, medium etching etching small (F-m:.m Examle
8Smal | 0. 030. 05 Exanpl e 9Snal | 0. 040. 06 Exanpl e 10Snal | 0. 020. 02 Exanpl e
11Smal | 0, 020. 02 Exanpl e 12Smal | 0, 020. 02. Exanple 13Smal | 0.030.04 Examle
14Smal | 0. 020. 04 Exanpl e 15Smal | 0. 030. 04 Exanpl e 16Smal | 0. 030. 04 Exam | e
17Smal | 0. TABIAB3 awiplle 18Smal | 0. 020, 03 Exanpl e 19Snal | 0. 030. 03 Exam | e

20Smal | 0; 070. 10 T Particle Re before | Raafter
{large, mediam, etching etching
sunall (pm) (pm)
Example 8 Small 0.03 0.05
Exampie 9 Small 0.04 0.05
Example 10 Small ' 0.02 0.02
Example 11 Small 0.02 0.02
Example 12 Small 0.02 0.02
Example 13 Small 0.03 0.04
Example 14 Smal] 0.02 0.04
Example 15 Small 0.03 0.04
Example 16 Small 0.03 0.04
Examiple 17 Small 0.04 0,08
Example 18 Small 0.02 0.03
Example 1% Small 0.03 0.03
| Example 20 Small 0.07 0,10
t Example 21 Small 0.10 0.12
Example 22 Small 0.06 0.08
Example 23 Medinm 0.03 0.13
Fxample 24 Small 0406 0.10
Example 23 Small 0.03 0.05
Example 26 Small 0.04 0.08
Examnple 27 Smal} 0.02 0.04 |
Example 28 Small 0.03 0.05 |
Example 29 Smal} 0.02 0.05
Comparative Large 0.16 0.20
Example §
Comparative Large 0.10 0.24
Example 9
Comparative Large 0.13 0.18
Example 10 i

It should further be apparent to those skilled in the art that various changes in form
and detai] of the invention as shown and described above may be made. Itis intended that
such changes be included within the spirit and scope of the claims appended hereto.

This application is based on Japanese Patent Application No, 2004-85007 filed
March 23, 2004, and Japanese Patent Appiication No. 2004-287477 filed September 30,

2004, the disclosures of which are incorporated herein by reference in their entireties,



Exam |l e 21Smal | 0, 100. 12 Exam | e 22Smal | 0. 060. 08 Exanpl e 23Medi unD. 08013
Exanpl e 24Smal | 0. 060, 10 Exanpl e 25Snal | 0. 030. 05 Exanpl e 26Snal | 0. 040. 05
Exanpl e 27Smal | 0. 020. 04 Exanpl e 28Snal | 0. 030. 05 Exanpl e, 29Smal | 0. 030, 05
Conpar ative Large0. 160. 20 Exanpl e 8 Conparative Large0.100.24 Exanple 9
Conparative Large0.130.18 .Examlc 10 It should further be apparent to , hose
skilled in the an that various changes inform and detail of the invention
as shown and described above may be nade. It is intended that such changes
be included within the spirit and scope of the clains appended hereto. This
appl i cat iWHAT Iadesdii) Ehanese Patent Applicati on No. 2004-85007 fil ed
March 23, 2004, and Japanese Patent Application No. 2004-287477 filed

Sept enber 30, 1.2084ortdseneiesethns meadebfomhiighe ar basenmsiepel htdds Hereddh by
reference in their entireties. 27 WHAT IS CLAIMED I S 1. A

corrosi ortheresi st spreyate pp@mgc repsirayed geaitiba deingafosP@lonHA&eisig A IPABESE t her eon
a sprayed coating, the sprayed coating being formed on the site of the base
materi al matenel PO EDIOCHITOGHE\EES Q5 PSSBR AFLLETRIEHE Bolpfh SO &, 0, N,

G oup 2a element, and at | east one el ement selected fro e group.
consi sti ngementapnd @ lezst opp glement ?.ICCW%F}?%PBPIQ?@&“%Qg]{ﬁiﬁ%r?%éﬂlgié cl ai med
inclaiml, wherein the sprayed coating ﬁo_%i_se _Si1 0, N, Erou an

el ement, and AP. B RESKOrcHSRBhIFBEFS IR MRS s Lo VAT RSP APEY S m 1,

wherei n the, Sprayed o9k RO EQIPEL S8Re s b Group 2a el ement, and B

3. The corrosion-resistant member as claimed in claim 1, wherein the sprayed
coating comprises 81, O, N, Group 22 element, and B.

4. The corrosion-resistant member as claimed in claim 1, wherein the sprayed
coating comprises 8t, O, N, Group 2a element, and Zr. |

S. The corrosion-resistant member as cleimed in claim 1, wherein the sprayed
coating comprises Si, O, N, Group 2a element, and Th.

6. A corrosion-resistant member comprising a base material having formed
thereon a sprayed coating, the sprayed coating being formed on the site of the base
material to be exposed to corrosive gases or plasma and comprising Si, O, N, Group 3a
element, and at least one element selected from the group consisting of B, Zr and Ti.

7. The corrosion-resistant member as claimed in claim 6, wherein the sprayed
coating comprises 81, O, N, fooup 3a element, and B.

8. The corrosion-resistant member as clalmed 1n claim 6, wherein the sprayed
coating comprises Si, O, N, Group 3a element, and Zr.

9. The corrosion-resistant mermber as claimed in claim 6, wherein the sprayed
coating comprises Si, O, N, Group 3a element, and Ti.

10. The corrosion-resistent member as claimed in claim 1, wherein the sprayed
coating comprises a glass as the main component, -

11, The corrosion-resistant member as claimed in claim 6, wherein the sprayed

coating comprises a glass as the main component.



4. The corrosion-resistant nmenber as clained in claim1, wherein the sprayed
coating conprises Si, 0, N, Goup 2a elenent, and Zr. 5. The

corrosion-resi stant nmenber as clained in claim1l, wherein the sprayed
coating conprises Si, O, N, Goup 2a elenment, and Ti. 6. A

corrosion-resi stant nmenber conprising a base material having formed thereon
a sprayed coating, the sprayed coating being fornmed on the site of the base
material to be exposed to corrosive gases or plasma and conprising Si, 0, N,
G oup 3a element, and at | east one elenment selected fromthe group

consi sting of 1B, P @R@sibh-resstant ierSRr 1:0%1:0Med BSElshaN! whgehehe agragddai ned in
claim6, wherein the sprayed coating conprises Si, 0, N, Goup 3a el enent,
and B. Scodthfy eanprisgs arglésephsieadttmpiinanbsr AN, dbmuped ddmailt aimh Hcrywhakrei n t he
sprayed coating conprises Si, 0, N, Goup 3a elenent, and Zr. 9. The

cor r osi opheesicsiaisingne fder crasekbiai ifedh the gréw conbistinghelr i andtThe sprayed
coating cam prises Si, 0, N Goup 3a elenent, and Ti. 10. The

corrosi on-r esi$t dhite wreTsBN-Tag steltaneraberas ddimpimin slainh &r wheretnhide spraggded
coating conprises a glass as the main conponent. 11, The corrosion-resistant
nmenber agoeting eesdpiisescl gpyh Basaenrisng Be GpY.aywdp Sechemner sohpens@s a gl ass
as the nmain conponent. 4 8 12, The corrosion-resjstant_mnenber as clained in
clai m 1, nhags esopprisies alpeasy eer sclsstrdifing Eurppimensistiog elsér ¥Kade conprising Si,

0O, N, Goup 2a elenment, and a crysta hase conprisipng at | east on
sel ected from thellf 6‘11'{9%6‘%?‘%‘??‘?1‘6“8{5”2@ Hﬁ‘eg‘imn%a@r.’ 1$’h‘€g‘5811nr‘g§ F?ﬁt-afesi st ant
menber as.clainmed.in. claimb6 erein,the ra coating ¢ rises a glass
phase corfSFFsimngite “rgfmym Iﬁﬁdeg%‘glﬁﬁ ?gdeﬁoél%@hzte?ﬂ%g?{alnaanc?’?g? aO?I&BWaZae

conpri si ng..at. east one selected fromthe group consisting of Zr and Ti, 14,
The corrosion-resistant nmenber as clainmed in claim12, wherein the crystal

phase is cubi cigi 1650RbYEB NI cdiahoMiAGeSA ddnealid Bialh 28 dwhilelneind cARtaPXi de of
Goup 2a elenment. 15. The corrosion-resistant nenber as clainmed’in claim

13, wher ejrast hecgdiy Siradninphasd iaigubilic silttbridunites deokidyiodGreop 34
solubilized therein an oxide of Goup 3a elenent. 16, The
corrosi onelemsntst ant nenber as clained in claiml1, having a conposition that
Zr: Si inratio of the nunber of atons are in a range of from5 : 95 to 70:
30, 0 : Nin t@t¥be efrresipa-mssipbermepbetas mirimedin daim b.dsyagefcomposiion. 9: 0.1
to 60:40, and Zg,-,+Si- ;. Group , X
that Zr : Si in ratio of the number of atoms are in arange of from 5 1 9510 70: 30, O : Nin
ratio of the number of atoms are ip a range of from 99.9 : 0.1 t0 60 ; 40, and Zr+Si : Group
22 element in ratio of the number of atoms are in a range of from 75 ; 2510 4G : 60,
17. The corrosion-resistant member as claimed in claim 1, having a compositien
that T1 : St 1n ratio of the number of atoms are in a range of from 5 : 9510 80 :20, O ; Nin
ratio of the number of atoms are in a range of from 99,9 0.1 10 60 : 40, and Ti+Si : Group
2a element n ratio of the number of atoms are in a range of from 85 : 15 t0 40 ; 60.
18. The corrosion-resistant member as claimed in claim 1, having a composition
that B : Si in ratio of the number of atomns are in a range of from 5 ;: $5t0 70 : 30, O : Nin
ratio of the number of atoms are in a range of from 99,9 . 0,1 to 60 : 40, and B+Si : Group
Za element 1n ratio of the number of atoms are in a range of from 85 : 15 10 40 ; 60.
19. The corrosion-resistant member as claimed in ¢laim 1, baving a compositien

that Al : Siinratio of the number of atoms are in a range of from 0.1:99.910 70 ;30,0 :

N in ratio of the number of atoms are in a range of from 99.9 : 0.1 to 60 : 40, and Al+Si -

by
AC



2a elenent in ratio of the nunber of atons are in a range of from75 : 25 to
40 : 60, 17, The corrosion-resistant nmenber as clainmed in claim1, having a
conposition that Ti : Si in ratio of the nunber of atons are in a range of
from5 : 95 to 80 : 20, O ; hin ratio of the nunber of atons are in a
range of from99.9: 0.1 to 60: 40, and Ti+Si : Goup 2a elenent in ratio of
the nunber of atons are in a range of from85 : 15 to 40 : 60, 18 The
corrosion-resi stant nmenber as clained in claim1, having a conposition that
B; S inratio of the nunber of atoms are in a range offrom5 : 95 to 70 :
raloofthe nber omsaremar 89 0.1

30, 0 f

to 60 Ql} Upgﬁ& eguegf mra@a(? ﬁ“‘-‘ rﬁgntéelré’ N Vla‘iﬁaBg%?Pf%g ﬁ r 612 at (r)Tbrrs are
i f

1 o ol Rt A SR
Q?n?ﬁ; gf at Ofon ? henGlaOuéajg%? n?enig 19@%11#& of 1% Sg/é, tge gglce{lt%gggl ofg\rlr I n ratio

m; ar , and

ALYSE L g9 Goube 28580 LURN ol gm;fﬁ?aoof% atnh,%r ngb%ra A BLPIB03 Guly e, T ange

of ftom' e corrosm resis-t frenber as cl ai med

in clai g%%@n%ﬁﬁﬂ%o&o@nﬁt aP;lm%gh%@Bf@gl_qg Jwibe Goup 3a elenment is in a range

of 10-7 cent on of in a range of 7-0-881/1o, the

concentrati ony of T c FRM A-relistan® meBibar £ eATn 21aTR% hANGL & BEmpEGRGENt rati on
of nitrogen is’in a range of 0,01-15 \xl % 2 1. The corrosi on- reS|stant

nmenb er @§: BCISi Al Mi€Qf thefun®ler 8f fofis 2RAK iaeng® TGRS 095td 7O, hatinl3 : S i
inratio o f the nunb er of atons are i n a range of ftom5 9 5to 70 : 3 O,

0 : Ni ftoldthomaibdr beatoumzhes inof raagoniran 62i9n 0al toaitge0odndB-o8n: ¥Ro% : 0.1 to
60 40, and B4SI : Goup ,lenment in ratio of the nunber of atorns are in a
range of 34 elemeB5ink5ti¢ of 4 numbéDoBaoms 22 inEhengrosiifosn 86- 183 40 a6k menber as
clainmed in claim1, wherein the sprayed coating conprises a glass phase
conprising S 220ThN, coBeoopTaBtaitanember arrbimed y demh 1, whereph@isepwoepr i si ng
B. 23. The corrosion-resistant nmenber as clained in Qa|m6 wherein the
sprayed c%@@m@mﬁw.a&% PaZY| @RI S, Conpriingagiement. aNT2 cFBlp ') a
elenment, and a cry phase conprising B. 24. The corrosion-resista-rit
menber aBh ?FF&PWEH“F‘&%I aim1, vvherei n the crystal phase corrpri ses boyon

Pih;r IC??st ;"|5 S’ng%rcé%%gx%{%_éés? ar rﬁerﬁb ascféalmeé m cf%;m”% whercsn t%e sPra*j é(\her ein

coating comprises a glass phase comprising Si, O, N, Group 3a element, and a crystal
phase comprising B.

24. The comosion-resisiant member as claimed in claim 1, wherein the crystal
phase comprises boron nitride,

25. The comosion-resistant member as claimed in claim 6, wherein the crystal
phase comprises boron nitride,

26. Aprocess of producing the corrosion-resistant member as claimed in claim 1,
comprising spraying a raw material powder for spraying, to a base material with an
atmospheric plasma spraying using an inert gas or 2 mixed gas of an inert gas and a
reducing gas as a spraying gas, wherein a flow rate of the spraying gas is 50 SLM or
higher.

27. Aprocess of producing the corrosion-resistant member as claimed in ¢laim 6,
comprising spraying a raw material powder for spraying, to a base material with an

atmospheric plasma spraying using an inert gas or 2 mixed gas of an inert gas and a



2 6 - Aproces s of producing the corrosio n-resi stant nmenb er a s cl airne
dincl aim1, conprislrig spraying a raw inaterial powder for spraying, to
a base inaterial with an atnospheric plasma spraying usin,-I an inert gas
or a mxed gas of an inert gas and -a red' ucin gas as a spraying -as,
wherein a flow ratc of the spraying gas is 50 SLMor 9 -higher. 27. A
process of pi-oducing the corrosion-resistant inenber as clained in claimb®,
conprising spraying a raw matefial powder for spraying, to a base mateTl ZI
with an atnospheTic plasma spraying using an inert gas or a nl xe6 gas of

ari.inefédgﬁ Bg@&f '%%%ﬂw&aﬁﬁ_ erei Jlowrate
of the sprgyi %ggagass iqg gd-%dﬁ or hiagher.ragl eGrA% RN LW Jr

higher.



