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Anarticle which is resistant to corrosion or erosion by chemically active plasmas and a method of making
the article are described. The article is comprised of a metal or metal alloy substrate having on its surface a
coating which is an oxide of the metal or metal alloy. The structure of the oxide coating is columnar in
nature. The grain size of the crystals which make up the oxide is larger at the surface of the oxide coating
than at the interface between the oxide coating and the metal or metal alloy substrate, and wherein the oxide
coating is in compression at the interface between the oxide coating and the metal or metal alloy substrate.
Typically the metal is selected from the group consisting of yttrium, neodymium, samarium, terbium,

dysprosium, erbium, ytterbium, scandium, hafnium, niobium or combinations thereof.
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EROSION RESISTANT YTTRIUM COMPRISING METAL WITH
OXIDIZED COATING FOR PLASMA CHAMBER COMPONENTS

s PXEARE

'$%%%%ﬁfﬁﬂmﬁ$w%%ﬁ%ﬁﬁ%ﬁzﬁ@&

/%%%%4*»1&%%%%4@4*%2‘% L HaE— 2B R
é%%%%&’ﬁ%Ez%@L%ﬁ*ﬁa’ﬂﬁﬁﬁﬁ
%é%ﬁé%%é%’@“ﬂhf&%w%ﬁ%zﬁﬁﬂ$-
%L%ﬁ%o%ﬁim%%%ﬁzf%ﬁﬁfﬁaim%
ﬁ%2~%§§@%&k’ﬁ&aiw%ﬁ%ﬁﬁé%ﬁ
@%Aé%)ﬁz%ﬁé@"ﬁ@%ﬁi'l\ A EFPHALLDE
BPLAUALH EREH AR LB EEERZ Ml o#y % @
EEZRAKE - —KRRR 24 B %EAB B &P
ﬁ*%‘ﬂ‘%>ﬁ~%~%‘ﬁ%ﬁ%ﬁ@ﬁzﬁﬁo
= BRXEARE

An article which is resistant to.corrosion or erosion by
chemically active plasmas and a method of making the
article are described. The article is comprised of a metal
or metal alloy substrate having on its surface a coating
which is an oxide of the metal or metal alloy. The

structure of the oxide coating is columnar in nature. The
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L]

grain size of the crystals which make up the oxide is larger

at the surface of the oxide coating than at the interface

between the oxide coating and the metal or metal alloy

substrate, and wherein the oxide coating is in compression
at the interface between the oxide coating and the metal or
metal alloy substrate.  Typically the metal is selected from
the group consisting of yttrium, neodymium, samarium,
terbium, dysprosium, erbium, ytterbium, scandium, hafnium,

niobium or combinations thereof.
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AN FE AL ERBIERE MG E M
Mot BTN fisstsmETS 124
# % HASTALLOY®C276 « 4k & & & SST316 m 4 & 4 -
T f A2 AT 35 & A Aol ko B4 & - B AL 4 - b4 -
A4 - RILH ~ A4 ~ A5 - A& - Rt &
AL - AbB AL BB EHHERLE ™ TR K
Tk 2, v mzRibdee @ o

%k 1
LB EELANELFEHREEBERHBZILBOHNRL
L33
L
' Hastalloy
FHE 2 58 TisALV | SST316
(6061) | (C276)
r: 3
o BR (gom) | 4 araa8| 270 2.70 8.89 4.42 8.0
J (o]
k&j!i\l;( K) 1522-1795 933 NA 1325-1370 | 1649 £15 NA
HECK)  Lasgsen | 2192 NA  [24152500 | NA NA
HEEH
(298 °K) 1.75 37.7 270 077080 | 059 | 135
x 10° Q" m’)
Tt
57.0 2.65 370 | 125130 | 170 | 740
(298 °K)
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prrn DTt /%-m;ﬂ; A
A2 K (HB500) NA NA 30 90HRB | 36HRC |95HRB
premg | PO
455 NA 115 790 897-1000 515
(MPa)
(%)
M 4K 5% B
57(%%)
(Yield Strength) | ;- (%) NA 48 355 NA 205
(MPa)
EREY: A
®
(Shear Strength) NA NA &3 NA NA NA
(MPa)
RS HE
(Fatigue Strength) | NA NA 62 NA NA NA
(MPa)
ERFE®) | NaA | NA 25 61 | 10-18 | 40
NA= & + % 44 ( not available)
®

F% 2 B4 B absez My Hiti - AHA
WE’@ﬁﬁﬂzmﬁw%ﬁﬁ%éiﬁiuﬁi&%
B (manstBéaewnkikdmt) ZRAKE - Ao F&E
YRS BE A AL ENLBR AB L WBKGEY

LEFAGEHR _HBHzHMOREEAMA -

& 2
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B AN ey ﬁ*u T 7

%ﬁﬁ%ﬁ&ﬁ&é%%ﬁ%%%w%ﬁ & 18 42 4
Bak (cell)( B4 A 8MBeRF et hH 161@4R
Fl @as 1l Battss s (84 Y0, B8R ER1

B4 B FR 24 MARF) THhGLEHE —BHBERIER

B R BRBE G I Ndedits ALO R E &
b - ¥ H @B AILMIE2EFHLBBRAE 1 EXTH
Y,0, 8 » A ¥ 5.140cm’ - $H BB ALAE 2 EF

@ Lo EawwA | EFH Y,0,8 0 EE MM 2.858 go
FTHz T2 3, BAsAfnfitiez B aBHBNEH
.

£ 3
ARt ALtz E R BEH
® £y K Y,0;
Bt P63/mmc (55 7 &4) IA-3 (3L &)
G A a=b=3.6471,c=5.7285 |  a=b=c=10.5961
a=p=90°, y=120° a=p=y =50°
EHER (o) 4.474 5.030
3
s e R AT (A) 65.99 1189.70
3
£ F- 4 45t (cm’/mol) 19.86 44.86
E28FMLBRB | E2EFHLAY

17

oo

SN



[461572
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b1 EE$Y,0; |[16B1EFHW Y203 B

BF 2 58 B AR 2 EEH o

5.14 cm’ 2.858 g

B FHGETEL Y20, BENRERENDKE -

x # -

£ #l 1

rg 1@, pBETARARAS 2R B LN LR LB R
HEis (Y,0;) B ERYesxE 100 KA

REDZRTH I~4 %ot (2.5245x10.1 2% ) xl~4

Hoed (2.4 X Hx10.1 24 )xHn s 0.1 #x4(0.252%5)
~# 0.25 %t (0.6 24) ZBE - BRASGa XA
# % (bar stock) 942 B s A A& » BT R EHER
+ oA I ZHSI I P EREREREAYN 0.1
umRa> 2 A &% l0ymRay k@ ARAMEAR
o HHR ALAHAFABEAAALCEREAER SR ARK
BrLAAOLANZAYO T EZEARS - T F 2
B, A w4 BRARAEAAAG LHGAALAELEN
Glbsc 2 Rz MO RGaRAEAERAHE B F oS
Beka -
- AERAHALH B ARFE A RME - UE
ShBhHERAKANRY  HRBEFEEARTHEEZEAER
BEH ANELEHE Tk o uFX AHEEKEHET
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SLARHE R 202 thée & B KK 201 2 BARARE > @ HE A
#RA"TE LB, AR MBESHARESG ARNAL
REzZA 4B ABZAMERE mABZEARAGAENKSA
HALBRETEZCASTE -BAMB R 21E K (scale)
K& 300 pm BR KB EBHRBHIBRTH 100X 4
ABHAB203 A BERAERY — K@ AMs 202
LB ARAEALA—BERE MAZROATE RAA
R ERTHE R AEZIIEMAL S LR AL
® Mz s A@mEREAH 01 pm Ra~ % 10 pm Ra- £
WEF PHAILLER 2022 k@ 200 B E A H
0.81 um Ra- b E A/ n T @ LAERF ALK
(P EHEkEERENY 3.6 BT REAZHE
BMAMBEYALLERERRLAMET ZERAZH
BHEENEZHEETES  BTFAEALETRBBRD -

‘ T 2
THHAELABZ AR AR MAELESH - B

AR AR FLLBAMALERRLAE MELE A
(fliofe RFEMN %) EB & Nd>~Sm~ Tb~ Dy~ Er~ Yb -
Sc-Hf A Nb R A R4 hrmafzsa - 2584 B X
ARYHEADEAESLEAO(EE) %~# 50(F
2)Y% - B At B TAR LR ZHBBEZ—F5
LA URBAEZARIEHREN - B RR > 8T
U EMAB R LELE B ZBAHARESE
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600- I mZ LA MG BRANDER LS LALLM
HA4E ARAACLABAODALHAEARAENFE AL
Lty  BRHEIRR EALTHRELEHLA 2R THHE
R R ie s s YAL; (601) W d 527°C # & 89 &1t
# & AlsY30,, (602) AlYO; (604) & Al,Y,00 (606) -
EAEAOALATHRAEAHADRTITRY MERBILEYD B
YAL,(603): M pi % At it ¥ B ALY,04(606) B Y,0;
® (608)- i BASH#H S0 RFUREBH » £ 527C &
¥ & & 1t $C - |
d#Hscss BALERZAANGBHNBE »>H X —
B kGRS EBE " F 18 mrxB& 106
1081101122 % - K MmAEAZRHBE R o B A
AR EABBAR AR/ RELZER - BB LR
B2z A+ A BEABTRAZRNAZH 0 TRARE LR AL
® MBAmBENLBRLLZE LR HRMEL BEFE

RV EHE®R -

a4 30 M E A

T% 3AR3BE  ZHETFTHEEAEPTETRARELE
mEBz bt ERRARA® 302(NTE 3AH ) £ 4
ABFPHZRALCLTEMARZACRERSF R A
(T#3BE,) 2M®EE . |

CT% 3AB , A28 #MBHE 300 XA Ed LizxER
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%fﬁ“«@’@
%ﬁ%ﬁﬁﬁ%%iw%ﬁ@°ﬁ£%%%fﬁﬂ
WHooERAARMBALLERZ IR c BB AR
ERXEAZSOum- b QbR E B P H koA K A H 3.11
umRa-T £ 3B B |, AEAB A 310> LB F4& A LR A
Mz T EREBORAILELER  -BHRBRZIBEERK 60
pme AL E R B EFH RO BARE A H 086 pmRa-
B4 B B 300 FAZ B ey Atk @)k @M
(topography)'ff%.@ﬁ'?&i?%ﬂ%i’ftﬁ&%@*%'ﬁ‘ﬂ&
HEE AR LEE %ﬁ&%%@%%(mu)rﬁ
MERSHRY TALAMRYD Y  FRBEMKBA 310 F
ZABHMALAMALL K EBEZ A ABABAE TEE X
Rz EkmAAMALKLZABRAHZLIRERE
B R KR EOERBETIRR (AR ER
% )

% 5l 4

% 4A~4E B | G B A LS BB BT AW RF B
ABRARZHUBERTY  RNEeBREAEAH KRB LA
R R B AL ERHEBETRER -

rg 4A B 0 BArx 2 A A MK FBARKA (test
coupon) Z — Bl O 402404 24 B A KA M LEkE
401 2 BE2L B 12 400 ¥ —H o 402 A @ HBJXUARBEHY 2
mmeELe F MO 404 GEHERUARHEH 1 mm &
E4§¢°F%4BJﬁﬁﬁtﬂjr%4A@JzM%&Héﬁii
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MR H BB 412 414-T $ 4CH , hBATAEABRALEE
2% (% T% 4BE ) ~IlmmALoH OB AKRREA
420 BB 4 42 B 422 L AL s B R A24 B AR R T B

- 2Bz MO 421 HhAH 426 FFTHF - BEFLE L
GAILsL B R 424 M B AR KK 422 2 M i & 5 # &
Gl

Fr% 4D B 87" # 4CH v A~ ZHKR B o 402
4y 32 38 ( counter sunk)z E B O B 3% 436 eh BAL B K 430
za @BAUARE A& THEFAY -—HRCRLTR 412>
M ER A2 B EFEZIH OB 436 AT RSB
o 402 89 F A 34 432 M & 4 ©

T% 4E B , 87 ¥ [ rg 2@, mrzxabscE R
202 B4 A B A K 200 W R @ 203 2z AR R A P RAE
BEFUTHLL B AR A® 426 AR AILKLER S

T AR @ 424

sy

] 5

"FSAE BAHKERER S22 - BARAMA
EEMBEABE 500 ARAMKER S04 AR &
501 - A BAE L ZERKREAS um-T B SBH ; BT R
rg SA B, PasEsg (RIAXBH) ZALLER
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% 97149445 S EAPHE 103 502 A 17 8 E

fso,jyz
+ ~ B 3%EH & B
1., — # THEABILLEFHTAMEBRZIBEHBIE &N
W A

— 2B RREBALALEAR UL BRELBELEARE
A B1LEA B bk 8 R
s e s SR mAFARAEE BAEAE —BE - HUE

B B &FAENZAL ARzBAGLZzuAR XA B b0 —
ALY R BBRALHERZ—BBAEARAETLAR

® 4 (columnar) Z ¥ A ZHACHWER THE EZ— &
MR TABBRALYER 2z BRERBAHABK > M £%
HREAILYWER AL BULBILBLLEARZIMBY —RESH
ﬁ¢’u&%¢ﬁﬂ%w%ﬁ%£ﬁ%iw%ﬁ%$7
2B 24 B ARzHMy o R ERBERKE (in
compression) °

() 2. PEPFEAREBF I FmEzHHE ATALA RS

Bothhit— v BEBEXRSE -

3. WwEHEHEEE IAARIHA KR THALA RS
B A& 4854

4, R B EHNGBAE2EmEZIHH RFHLE XL
B A 4 8 3 40 848 o

30



1461572

5. WY HEAHNEBARE Az BT ZRAALYD
TRz —BEASH 1lum £ 4 500 pm -

6. WwH FEHEBE 4 AL Z M £ P RBA ALY
2B 2% BEA#H 1L pm E 4 500 um -

7. ¥ FEHNGEBAE | Bzt Bzt Re
BAE e e+ —#% % (dopant) " Z#H T HE B &AL
#2 - A1 - 814 - A IEER ~ AL 4 -~ A L4 - A1k
48 ~ A ML éF - Atk - RIEA - AL R E M AaE R

Z B e

8. we¥ HEHNGEBEE | Bzt ETZLB R4E
BALOE—HBE HBLEHREABE 4445 HR

A\

HmAmanzaa -

9. WY FHEHNEBAZSAMEZIHH A FTABELR
4 - 45 - WARFSFYH — b BETHOHREZBUESE
H4N N4 10 ppm £ 4 30 ppm 2H A E R B U E S
NN Y 10ppm 24 110ppm: A EE KRB R EE

NN Y S50ppm £ 4 300 ppm > AR5 EEE B

FEgL A NY 10 ppm £ 4 800 ppm ©
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10, w ¥ HE A B R 1LBMmEZHH HFBEZLE
2 BAL 22— ALY HRERZI N EkakaoarkE
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2\2\7

11 ¥ FEANGEBA L 4BEmzhh HFBELLE
2 BA LT ALY HUERZ LB HEROHERBRE

1 - # # 0.1 pm Ra £ % 10 um Ra

12. —~ P — ey T4t sAn iR daeg
B BB YU O R ZERAE LB R
2B AL — B ALY ZHEEIT

ER-FEH LB ALYt LRIt R
e atES - & - 4~ 8 - 88~ 48 S B
- HEaEes s UA

R - HACLERBAEZ LB LB LS L HMHY — %
BEMARZARALHERE  ZHRALCLEBECERA — &
MBE T HBRZLAEILASLHHRENER A X —
A B % & (ambient atmosphere) — KR 85/ » %5 M B E
S aIEH 200/ 24 100C /ot —dnks ki ok
2> BZABRALBALMHIRE ALY T00CEH 1050
CH —BEEZBEEBF—BKRHSHEH S IHHEHR -
BEUY I0C/2324 05C/oy—RFHEIZRSBE
Fam AACRETEHLALE  UELERELAHE
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14, P F EAEE P I3 EmMEZHE—BHHFE
HEP 4L BRLBOL AL R B2 — 44 -

15. w P F EAGKBEE 2B EZHE—WH&F X
A Y EE Y EE R E A

16. w ¥ EHEB R 12AMEZIRHE Mo k>
AP ZALRBEERLOZBRE ALY 400C 24 100

C

17. o ¥ H EHNGEEE 16 BmEz 2 —HheHit
A RENZACREZ — &Lk > ZA KLY 25T/

FEHISC/Inh— ALy REABRRBRBAHTEZEFB R E -
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B4 B4 BALoé BAEYLGHEWM—BE
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