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BETERESEHELE AN EEEHBEGFPZERAEESRY
1600-1700°F (871-927C)ZBRE TH A REBEBEMZIR - BIEE -
EESTBERBREYy EHHEEREAERENFRE -

EX#EBR{EEsS. HBE230044 - HASTELLOY® X&4£ -
6176 KHM  ENEELBHRES  LEEEITEHEFTRBBRLNR
FE > THIREYERNESESBE HHRE - ERLELEZESSA
BN BoayYEERBZESRE)THER - KREHE SRS
teeHEEREMELLERLBMEABENELYE - AW - HRE
EERZEELEPHRBEE  LEEEBSAET » #W2100°F
(11497C) -

LI BBRIEESE. HBENS-16306% ' ZE6£ESE2100
FUICI)ZEETEERSBE-HABE - HANS-16368 2%
BRNREENESBSE  EHENELCHEEEMY HFXEBEL
e Bz £ SR -

BULRAEER  FHEEEESBE-HHABRERELTEAL
MZzMERALNMI/AAEEE - AN EFEHERBRIIBERE
BERRASZERTY  BAHCHEREZEEHABETEN -
[HFEAE]

AHHFIZEHEGARBEESBE - HHBREREMNE NS
ZEBEGMINES - WARESLAKMPEHEER Z2EEEE
ENRMHES CEREAREFHZESMERR @ 15E20 wt.%
$%(Cr) ~ 9.5F20 wt. % (Co) * 7.25F 10 wt.%%H (Mo) ~ 2.72E 3.9 wt.%
WANDKEZFE0.15 wt.%ZHR(C) - JTTERK(TI) RF(ND) T F7E » B
MR HEELE  EEEEZIRG  RAEHANIHEZELEEER
EXFIEE  H52 HERAZEZEETHNESHFEREEIFRNY
ZAEE « BEE > BIKERNAEIBE0TS wt.%  HEERN A BB
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wt.% o
ﬁ?ﬁA(Hﬂ&/@Zﬁe(Ta)ZT?‘E%5’@’%%551%%%%EP%EEE
ZRB-WHEGEW Bt  E—SWETZTRAMELES S

HE— PN RBE-WHEE - B UFEN] wt%Z 8RN fE
UEENLS wtZ B8R - BhTREN  HEBI B HEME
0.2 wt.%E11.5 wt.% 2 5] o

RTEFTMIE  TEFERUAFEZIEXETEW®EESZ
W 8K SERE)NEEU—ERXZRUERE U THEIIEGE P T
ZE2DUwt%Et)

Al + 0.56Ti + 0.29Nb + 0.15Ta < 3.9 [1]

540 BIB)F LA EO0.015 wt.% 2 /NMEA R ZHEEASHFEEE
FHEXNFEMZFELELRDR - (§(W)FTT LS EN2 wt%EFERES
EF cBE)FAFELMBEESLE > HTEFERMUBREERNZ 85K
Ao R BELIARBIELNN0.5 wthFE - BEE/BRBIERMET
EANMAGFEE AIBEBEE—FTRNS wt%HFE - BT ESEE
FREBHESREORREO) LEESHAUMESESEN wt.%
ZVE#HMn)  REEL0S6 wt%Z W (S AFfEaFE S EY
0.05 wt.%Z JRE$(Mg) ~ §5(Ca) ki LT R (BFESL(Y) ~ $i(Ce) - 88
(La)FF) - #E(ZDEFERES T » EERFUDN0.06 wt.%EE I
EE&ePUERTINIE
[ B8R )

i
(&=

EANRMEERNI-Cr-Co-Mo-AlZ &4 » EEHFI15F20 wt.%3% -
9.5%F20 wt.%$k ~ 7.25F 10 wt.%$H ~ 2.72F 3.9 wt. %353 > DA s AU
H(BEI0S wt9B 2 BR) - METRFNVERTRE %544
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BERGNIY  BEESEZEMERSE2I00TF(1149C)Z £/l &
bt - b HEESERANSER BRI ZB4EH  SEMIORESS -

ENRHARRRAGSI ERBERZERKNER  ERUTENEZ
EEHBAEEEEN  DESE2I00TFT(1149T)ZBE THEHRE
Bt DRFEMIY  FEETUBEERPAEE 28 &
IBEE > NHEYE REE4S 4 FEYHASTELLOY X&£)—BHNERE
R C2ZenBEHBE  RHVESRTZIEGFARENE T8
= HBEEHMENERHEZSSNERMAKD) 0 BRI > WHF
mMERGEEMAENESEZAX.EGS -

EARATIOEERSS  HEARMARRIY - 2EERES
CEECBAZEZRAAZDD - ZZERSEHEFENNIS3E19.9 wt.%E
BAZCra®  URNAMRITE20.0 wt%HEAZEEE - SHEEN
M52E123 wt%HEN - B2 ENP1.9384.30 wt%HENXN - #EN
MROROIEZE104 wt%EEA - G5k - 98 -~ 88 - 865 - 85 -~ £ -
B BRMZUEBTEANDEFERELEERSEP -

HEeSZHRERREEE0.065"F0.125"(1.6E3.2 mm)EE > H#
RHEET BReeSETZRESR  BHEZCEEFER  ES
B /30250 1b(13.6%27.2 kg) - LB 2 SER SR R BB E P REIHE
1o HRERK  KER  BRELUMERBEHREZHER - KAHZ
HRALEFERE065EHR (1.6 mm)BARETPREER KX - KLElZ
HA L ERFERKUMBASTMEN R~ 1E3%R84%27 M7 57 H 4
i FEEKEHE -

Z=1

B o ZHB(CAwt. %5T)

& Ni [Cr [Co Mo [Al [Fe [C [si Mna|Ti |Y Zr B [Hfl
&

A |87 [199 148 7.8 [3.64 1.2 ]0.096 Jo.15 |- 025 Jo.02  Jo.04 0.004
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B |8RF [19.8 ]10.1 |7.7 |3.56 |1.3 |0.088 {0.14 |-- [0.25 [0.02 [0.04 [0.004

C 88T |16.1 {199 [7.6 |3.65 |13 [0.099 |0.14 |- [0.24 [0.02 [0.04 0.004

D [887F |16.1 {199 {7.7 [3.54 |52 [0.079 l0.14 |- [0.25 [0.02 [0.02 [0.004

E |887F |16.0 [19.8 |7.7 [3.62 [9.7 [0.085 |0.14 |- [0.25 [0.02 [0.01 [0.004

F |88 |16.0 |10.1 {7.7 |3.46 [1.2 ]0.097 |0.14 |- [0.22 [0.01 [0.02 [0.004

G |&&'F [16.1 99 (7.8 [3.51 [9.9 0.089 [0.13 |- {0.23 [0.01 [0.02 [0.005

H [687F [16.0 {19.7 |9.5 [3.56 {12 [0.107 |0.17 |- [0.24 |<0.005 [0.02 [0.005

I |88T|15.8 |19.3 |7.5 (3.60 {1.0 |0.110 |0.18 |- [0.23 [0.02 [0.02 [0.004 [1.94 W

J |B8F [16.0 9.8 (9.5 [3.58 9.9 [0.116 [0.17 |- [0.22 [0.02 ]0.01 [0.005

K |88 (163 [19.3 |7.5 {3.50 (1.1 |0.104 [0.14 |- (022 |0.02 [0.04 [0.004 |0.43Hf

L |8&F |16.2 |20.0 [7.8 [3.48 {10 [0.106 [0.22 |- [0.23 [0.02 [0.02 10.005 [0.71Ta

M |88 [16.6 |10.1 |7.7 [3.75 |10.4 [0.108 [0.15 |-- [0.23 [0.02 [0.03 [0.004 |0.38Hf

N |[88F |16.7 |10.2 |7.8 |3.64 |10.2 |0.110 [0.19 |- ]0.23 [0.02 [0.02 [0.005 [0.78Ta

O |88 160 199 [75 1360 [1.1 [0.107 017 |- [023 0.2 l0.02 [0.004 8;231;:’

P |8 (160 99 [7.5 [3.63 [10.0 (0.107 |0.19 |- 023 [0.02 [0.02 [0.004 [1.93 W

Q |#T (162 [10.1 |76 [3.65 |102 [0.112 [0.18 |- 1022 l0.02  |o.02 |0.005 33?;:

R |8#87F |153 |20 [10.0 |3.32 |<0.1 [0.114 [0.19 [0.20(0.22 [0.01 [0.04 [0.004

S 88T (159 [99 (9.5 [3.78 [1.0 [0.107 |0.47 [0.19]0.02 |0.011 [0.04 [0.004

T [T (160 99 (7.6 [272 145 (0120 [0.17 [0.20]0.22 [0.015 |0.04 [0.004 (l)g?gb

U 88T [19.5 {199 [7.6 [3.36 1.1 |0.103 [0.17 [0.20[0.49 [0.013 [0.04 [0.005

V 88T [19.0 9.9 (8.0 [3.40 |1.0 |0.090 [0.18 [0.15[0.21 [0.011 [0.04 [0.005 |0.48 Hf

W |g8F [18.9 199 |7.5 |3.31 |1.0 |0.086 [0.18 [0.14(0.21 [0.009 [0.03 [0.004 |1.0 Ta

X |887F [19.2 |199 |{7.7 |3.40 |1.0 ]0.088 {0.17 [0.13]0.21 [0.011 [0.04 [0.004 |0.45 Hf

Y [T [16.4 |10.2 (7.8 |2.81 [1.1 |0.108 |0.49 [0.50(0.22 [0.010 [0.04 [0.004

Z 88T |19.0 |10 |74 |3.19 |1.0 ]0.091 [0.18 [0.16[0.21 [0.008 [0.03 0.004 [1.0 Ta

AAERT (192 |20 [5.2 |3.37 (1.0 [0.107 |0.18 [0.20{0.24 [0.012 10.04 [0.004

BB [827F |19.3 |20 [12.3 [3.67 [1.0 [0.099 [0.51 [0.53[0.42 [0.011 [0.04 [0.004

CC 8T [19.4 |10 [9.6 {1.93 |1.0 [0.107 [0.19 |0.21[0.24 [<0.002 |<0.01 [0.004

DD 8T |18.9 |10 [9.5 ]4.30 |{1.0 |0.117 |0.49 [0.21[0.43 [0.005 [0.05 [0.004
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StY  -ERZEELMZE2BEDHNBRELBHREEL K
Bl - KEBBHUBABEESEHEBERE - AT VEBEELBEK
BlhmEN - —EZEH HHAYNES® 21405 % - 2145 RE £
MEALMET A APRA -

BTHEERSEZNEMNE  ERBZERFE2I00TF (1149C)
THASHEESETERARSR > FHEI008/N G - AEEESSITELL
EHEE A - HAYNES 2146% 61754 ~ 2305 &% ~ 2636 %
KHASTELLOY X& € - B BEREZE R - £ 1008/NRF 45 R IF -
HEGKREBEEEEETEMERRE  R2PLHFEMLARZER - Frac
HZEAZRUEEBETEE EREBREXNLEE/LLEEZ IR
BEZEMN - IWEI A S Z 515 7 R 1 International Journal of
Hydrogen Energy, 55364, 2011, 554580-4587H % - & T EK AR
Bz B8 25 E/MI(64 pm/fNRERZ ZEReh& B FI9HEBRLE
EEARERTRECESESTIHRAER "TE#, LAY - HIE
O BBENAREKEZ RN EEZEHRBEIEMFERALTR -
FEMETE/MEVREERNBMEERWEDNTER)ZIASEANE > B
TRESBVIYETESEIEE/MT6 pm/fl) - MITER SRR

bt -

=2

2100°F (1149°C)F AL MBI ER

e 2RSS EISH
(EE/RD (um/fl)

A 0.9 23
B 0.9 23
C 0.7 18
D 1.0 25
E 0.6 15
F 0.9 23
G 0.9 23
H 0.4 10
1 0.6 15
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] 0.6 15
K 1.8 46
L 0.7 13
M 1.5 38
N 0.5 13
0 0.6 15
P 0.5 13
Q 0.4 10
R 0.9 23
S 0.6 15
T 1.1 28
U 14 36
v 2.3 58
W 0.5 13
X 1.6 41
Z 0.5 13
cC 44 112
263 16.5 419
214 13 33
617 5.1 130
230 48 122
HASTELLOY X 12.0 305

ERCSESZELAAERS NHNERBEED - REFRIRZE
Bo2FREa&CCMER2IET/MIGSS yum)HFRZ ZEEE T
B Wit REXREAZHAZEN  HERKESSEHREELCCIHNEEE
HEZZEE  FTREIEEES ERSSUTEEREEZ
HAYNES 214& & 1% » HAYNES 2148 & EH13%E/(33 um)>
ZRBEBVIOHE - MHEEZT BEHRELEKEZ60175E - 230864 -
HASTELLOY X&& N23E6 S HEASRIZELBKE T
BEBEEHEES R BS5.1 - 4.8 12.0%16.5Z H/E(130 ~ 122 ~ 305 &
419 pm) - EERESZEBNECHFEREREZ I UK
BECOOINZHEERES  ZBAER272 Wt.%KE K - &4 CCA
HEL93 wt%ZAUE > SHRAHNABZERAEETS » A2 2
A B WEPRE LB EECSZAIZSEHERES A
6176% ° EHL2 wt% Al - LT - B E LB Z 21454 B A
45 WtHZAIGE - By > HHREFRFRAAZEER2.72 wt%H

C179078A.doc -7-



1645049

FAZAISENBRESSHEEARERNELYE  MAFBREAIS
BEAARE  Hit BREALHZEE S ZIAIZEERNK
FNR2.72 wt.%

BT ZIBFEZEEZ—HEERRBELTINIA - WEH
Fiemil - N EAREXETEGENSE K EEE)ZEE  BF
REFETNMIMAESEHNEERIAHRNZITIEZVER  EHREeelH
A FE 8805 R 3 40 7 301 {8 FH MetzlerfE Welding Journali® |, 2008410
B, 5249s-256sE F1 B it 7 4818 St CHRTHI & 28 8 0 - bt 00 3 48 i &8
LAIEE S HNEERRAYZBEGIE - HAEZBIE 8,066,938
St Pl 2 MR ELLE N - EKE N ZCHRTHRE T » ERHH 2
BEELAFENEESHNEN-BEERSMIFEREES I ME T L
THR  -FAEmEAREAZHEANEREEH LEUS - BEHE
EERBAE - HAERESSETZEEBUACHRTHANE RE R
3 - M E1450°F(788C)T# 1T » HF S ZCHRTEEB AL
BRAABBELSKNGS mmZaR BREE ZCENCHRTHHERE
MRS 9% N EEZDD)E1T9%H N EEX)EEA -

RIFPABTR=ZEHREEZEEBHCHRTH LS R » W0 Metzler
£ Welding Journali¥ F|, 20084 105, 5249s-256sH T ET/A B - R-41
& & Kk WaspaloyZ &8 {E X CHRT I E B M E FEIN 7% » 2635 &
ZEF18.9% - R-415 % Kk WaspaloyG & # /A B #H > EEMHE
LRLEFEBRURY > M23EEHRALHUSTZEEN - Bk - X%
HZELEEARNI%Z XEHCHRTHAZEGE - FEHRE £
b EE5EO0OKDDEFERNT%NZEEACHRTRIAE R MHE » EHIt -
BE&ONRDDIEEWMBLHAZHLZIEE -
=3
LB CHRTHIH Z & &
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=k BN CHRTHRAIER M (%)
A 13.0
B 116
C 77
D 13.3
E 13.6
F 8.9
G 10.3
H 8.7
I 9.4
J 10.2
K 8.6
L 8.0
M 9.7
N 10.0
0 6.3
P 9.3
Q 10.2
R 10.8
S 9.4
T 9.9
U 9.5
Y 15.1
W 16.3
X 17.9
Y 13.5
Z 119
AA 10.5
BB 8.9
CC 15.3
DD 5.9
R-41 6.9
WASPALOY 6.8
263 18.9

HIFRHA NI FENNI-Cr-Co-Mo-AlZ &% » HNEBRRAG
METREREYERTRAL Ti - NoRTaZ EEF/M - Hit > BERE
EFLIUFTEZECEERMRUTHA(EPITEZEUEERS

t)

Al +0.56Ti + 0.29Nb + 0.15Ta < 3.9

HRAAERGE  FXIEFAZEBTNRIP - HpAl +
0.56Ti + 0.29Nb + 0.15TafENKENR3IIZFAEE S A RAERFA AN
T%Z &ZE A CHRTHI G E R 1 B R I iR B A 3589 7 FE B B U QU
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EXRK-EHHEE€0 - QRDDEFANIIZHE - HNELOKDD -
H3.93K%4.54F A R KENCHRTH AR ERBMEARM - Z—HHE
BHELQEFIHZ I EENCHRTHRAIERE Y - BiiElthE &2
mFea BZE&R - CHFeRNIYEMGyEREALETERNNEER
LENCHRTHIHAERYE - AN WOVBEZYERTE—MERRT
I - Wt BSREAEHLZLAABESEE » Al + 0.56Ti + 0.29Nb +
0.15TaZ EHERFENKER39 - JEFE > It - — FEBERA
TESTREEABNER wt%(HHEERY BREENFAEEY

BE) -
=<4
BRe&-FANEETA)

&% Al +0.56Ti + 0.29Nb + 0.15Ta

3.78

3.70

3.78

3.68

3.76

3.58

3.64

3.69

3.73

3.70

3.62

3.72

3.88

3.89

3.93

3.76

3.98

3.44

3.79

3.11

3.63

3.52

3.58

3.52

2.93

3.46

3.50

B2 N (x| €l <|c| 8w =] |o| 2|z || x| |~ |z|o|=|m|o|o|w|>

3.90
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CC 2.06
DD 4.54

BE-GNERE ERASEE HHREEHBE WANRE
1800°F (982°C) T #£2.5 ksi(17 MPa)Z &7 FTHIE - EHEHRET » 15
T (E X 7K B Haynes International, Inc. Ik #1#H-3009C 2 N & 8188 ) 1
JBEHASTELLOY X& & A28/ N B8 HHER - K TERA
BPEZEH 2SN ZR/NEE FHAEGCHIAER > H¥ A1
HHASTELLOY X&& ZHEEME - AHAME » X E1800°F (982°C)
ZHRBESNRERSSZENYBESEE » Bt vy B2 (T
Y FE 35 FiE RBS R 5

BROSEE HHUENERL THES S BE - HASHE
RIRRST - BEEEAFO - REZEBBIH I S5 4 TEH AMN325
NG B AEG > BEREMERSHE Y EE - HRER - #HS
$P- Q- AA - CCHRDDEZEWEBE WHUELX - ZRIFEELS
61782 K230 S S FIEFT22R15.4/NE X TS Y B - HHUE
@ MM 2148 & EEFI6.0NEZ BE HHAER » £HEN
REABHALS S BB -WUBHEFL
%5

F£1800°F (982°C)/2.5 ksi(17 MPa) T B & -y ZU = &

a eSS UNG))
1076.7
534.7
486.1
447.0
3319
402.8
722.0
2051.1
360.0
1785.7
5645.5
566.7
1317.4
1197.3

Z|ZlIo R | == T (O | |m| T |O|=| >
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[8) 340.3
P 134.3
Q 254.4
R > 500
S > 500
T > 330
U > 500
\" 1624.0
W 693.8
X > 500
Y > 500
Z 909.4
AA 276.0
BB > 500
CcC 224.3
DD 138.6
617 732.2
214 196.0
230 915.4
HASTELLOY X 285 ({hEHE)

FHEERNBEIRELEEFRSESCABIIMBRENTFZHAM
BRaesZBE-FHNEG - BAIMES  EFBLIZIEEKEAF 56455/
B BE-HHEG BAHFEZSSNER 11973/ 2 B8 5
Eq - c BEARFTEAERKERMzEEZEEBERFED - HR
L EHR  ERIBEEBERERKSHE - BN AERHAL > 7
REKERIMEBE-WHAEG I EELE - AN > HHEE-HH
SRS Z R E R B R A A SR 5T Al R 2 R 0 T Z AR AR
Ml A -

%<6
SRR EBEE-HABm I E
1800°F (982°C )/2.5 ksi(17 MPa)

ERTBERRAARK a& | ™Y TER-NR A (h)
C - 486.1
Ni-16Cr-20Co-7.5Mo-3.5A1-1Fe | L 0.43 Hf 5645.5
K 0.71 Ta 566.7
P - 1343
Ni-16Cr-10Co-7.5Mo-3.5A1-10Fe | M 0.38 Hf 13174
N 0.78 Ta 1197.3
B - 534.7
Ni-19.5Cr-10Co-7.5Mo-3.5Al-1Fe |V 0.48 Hf 1624.0
Z 1Ta 909.4
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WEXHRE  BHRELSPRQEEHNI0 il » ke s
BWUER WESEH NS HBREMETERNY - & AN
BLBESELHAL6 CLCENNETEES  EFALE
WIERNY - BHESCALHTHES Y BE HRES - Wit %1
SEEEBEE Y 10 we%)Bs - 7T L8R B 5N B 85
AEGAEFHLE - 47 EREBRES  FIOELIRT » %5
MR EERF AT BE-RASS - WO EHE B REN
(BT BFNYF SR F IR BE-WARS - Al 58
REERUBTERNDEEN  FEHZELERS wsBRE
- HRABEARS W%z es  RREESTHIHERRES S
(9 B 45 4 B 25 490.2 W% R0.5 wt.%) <

FIRER  S4AA - CCRDDEE R BE HAER - 54
AMBEERASHFBZMoSE » MFA LT ESELTES >
BWE P - F I SRR Mod 8 57 0 B8 8 18 2038 5 1 2\ /B
By - B - & CCKDDMERFRBEARPHB ZAISE A
Hf R ELTES Y BEN - SAIS BB AREF AT E
B o A T R B R M R OR -

BBEM THAS Y HIBEEERN 40T (760C) THAEE
100/NBS 45 (5 B 2R B A RIS - ERBBATEH G EE B
(REZERE)TRASSIIBE Y BT - BIZ1400F (760°C )2 B
BEE KA SENSE Y SN ARREREaARERER
Mo BT EEFMEERTES Y BB EN » BE AR 0% BT
R BB - B R R IEAR 15% o 7E b B i
NEEBRS ST EPBEAEITYKEA I RG T EEE—— %R
i R BB IME - &S BBRDDEBIA » WE A A ER10% @
G BN - S4BBAAARASHESZBRAHE I MoS B » TiFF
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EHMTENEHTHEZZ&HEAN - A BELSMogBEEXKA
REMBEY - Eilt > EE@DDEAARNEAEHASEIRKREZAIS
B> MABEMTEYEEIESCHERN - At > KERAIZEE
RAF RAREN -

=7

iR E M sl
B | fE1400°F(760°C)/100/ MR - R % (REZIER

{£3)
24
25
23
25
25
23
23
23
21
19
24
22
20
2
23
20
20
21
17
23
23
21
23
21
23
20
2
BB 2
CC 29
DD 7

SWNTERABSEMGIELYE TN IHE BE-KEEBEERAR
EME)ZHARER  BBEEEAEN EEREXKERZ(HA22E)EB
FrENEMRESEARXEAERRAEELERAZEE - SEYTFERA

2 |N[=<|=| €| <|a| 8| = o[~ |o|Z| R |- |=|=|~|z|o|=|=|o|a|=|>
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AP —8D  HBBTBE-HH - CE QN CHRT K 2478 & 4
il BERMANECH(HEEBETRESYREARPEE Y RAE
ERERRE(N) - &2 ORDDE XL B L E X CHRTH R B H it &
MEREBATAUMIEGERERESHRHUL I FRRKE) - &
HEEP Q- AA  CCRDDEEF B BE-WHREER - 54 CCE
EMERILEKX - k12 ©4BBEDDEEMERBESEESR -
Jjt - &&0 P~ Q- AA BB CCRDD(HETRB)RHWHRAEARHEZ S
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TR | HEE o a1 o e a2 ERE

Ni BT BR T BT N

Cr [ 15%20 16220 17220 17.5%19.5

Co [9.5%20 15220 17220 17.5%19.5

Mo [7.25Z10 7.25%9.75 7.25%9.25 7.25%8.25

Al |2.72%39 2.9%3.7 2.9E3.6 3.0E3.5
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BT E B L wt. %)

Al + 0.56Ti + 0.29Nb + 0.15Ta < 3.9 [1]
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%11

HE AR AWt %ET)
BE HASR
Fe 2*
Si 0.4*
Mn 0.5*
Ti 0.2*
Nb* 0.2*
Ta 0.2*
Hf 0.2*
Zr 0.05*
B 0.005*
W* 0.5*
Cu 0.5
S 0.015
P 0.03

*YERARRNDY - RIS (2 REE10)
BERASRHS TR ZEN > IHEARRTFAELZESEK
G BB pTERY -

712

Hitt& 8K

&44& INi |Cr |Co (Mo (Al [Fe |C Si |Ti |Y Zr |B Hith
1 &g T (16 |15 |8 39 |1 0.1 (0.1 |- 0.02 (0.04 (0.004
2 |88 T |16 (15 [7.25|3.3 |1 0.1 0.1 {0.25 [0.02 |0.0410.004|0.5Ta
3 |&TF 16 [15 |8 |33 |1 0.02 |0.1 |0.25 [0.02 |0.04(0.004 (0.5 Ta
4 88T (16 |15 (8 33 |1 0.15 (0.1 ]0.25 |0.02 [0.04]0.004(0.5Ta
5 [T |15 |15 |8 33 |1 0.1 (0.1 |0.25 {0.02 [0.040.004]0.5 Ta
6 8T (20 (15 |8 33 11 0.1 (0.1 10.25 (0.02 |0.0410.0040.5Ta
7 |ggT (16 (15 |8 (3.3 |1 0.1 |- ]0.25 {0.02 [0.04(0.004(0.5Ta
8 |8 T |16 (9.5 |8 33 |1 0.1 [0.1 {0.25 10.02 |0.040.004|0.5 Ta
9 |gTF (16 |15 |8 |33 |1 0.1 (0.1 |-- 0.02 |0.040.004|0.5 Ta
10 (g T |16 |15 |8 33 |1 0.1 (0.1 |0.25 |0.02 |-- 0.00410.5 Ta
11 (68T (|16 |15 |8 33 |1 0.1 0.1 ]0.25 |0.02 |0.04 |-- 0.5Ta
12 |g&g T (16 [15 |8 33 |1 0.05 [0.1 |0.25 10.02 |0.040.004 (0.5 Ta
13 (R F |16 |15 |8 3.3 |1 0.1 0.1 ]0.25 {0.02 |0.04|0.015|0.5Ta
14 (62T |16 |15 (8 [3.3 |l 0.1 (0.1 {0.75 {0.02 [0.04(0.004 (0.5 Ta
15 (&P |16 |15 |8 33 |1 0.1 (0.1 |0.25 10.02 |0.04(0.004|1Nb
16 |82 T (16 |15 |8 33 |1 0.1 [0.1 [0.25 {0.02 |0.040.004 |1 Hf
17 |68F |16 |15 |8 33 |1 0.1 0.1 j0.25 {0.02 |0.04]|0.004|1.5Ta
18 |ggTF |16 |15 |8 (3.3 |10.5/0.1 |0.1 |0.25 |0.02 {0.04|0.004 (0.5 Ta
19 (gT |16 |15 |8 33 |1 0.1 (0.1 (0.25 [0.02 ]0.04(0.004|1 Mn, 0.5 Ta
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20 (g8 F (16 |15 (8 (3.3 (1 {0.1 [0.5 [0.25 [0.02 [0.04[0.004]0.5 Ta

21 |ggF (|16 |15 |8 |33 |1 |0.1 [0.6 [0.25 [0.02 [0.04]0.004(0.5Ta

22 |ggF |16 (15 |8 (33 |1 [0.1 Jo. [025 [0.02 [0.06[0.004]0.5 Ta

23 |ggF |16 |15 |8 |33 (1 |01 [0.1 [0.25 [0.02 [0.04[0.008]0.5Ta

24 |[ggF (16 |15 |8 |33 |1 (0.1 [0.1 |05 [0.02 [0.04[0.004[0.5Ta

25 |gg T |16 |15 (8 (33 |1 |01 [0.1 [0.25 [0.02 [0.04[0.004 (0.5 Hf

26 |82 |16 |15 |8 (33 |1 [0.1 [0.1 |0.25 [0.02 [0.040.004(0.5Ta, 02 W
27 |ggT |16 |15 8 |33 |1 [0.1 [0.1 [0.25 [0.02 [0.04[0.004 (0.5 Ta, 0.05 Mg
28 |8fF (16 |15 |8 (33 |1 [0.1 [0.1 [0.25 [0.02 [0.04[0.004[0.5 Ta, 0.05 Ca
29 |ggT |16 |15 (8 (33 |1 [0.1 ]0.1 [0.25 [0.02 [0.04[0.004[0.5 Ta, 0.05La
30 |82 F |16 |15 (8 (33 {1 |0.1 [0.1 [0.25 [0.02 [0.04]0.004[0.5 Ta, 0.05 Ce
31 |g&F {16 |15 |8 |33 |1 (0.1 [0.1 [0.25 [0.05 [0.04]0.0040.5Ta

32 |gg |16 |15 |8 |35 |1 |01 [0.1 |0.45 [0.05 [0.04[0.004|1Ta
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1645049 ZEBHFE

BeEZE - 103109755

x g 103/03/14 MIP C 434E : czcrg0s covson
[&541]

AMINSEE - HiEIENI-Cr-Co-Mo-AlE &

FABRICABLE, HIGH STRENGTH, OXIDATION RESISTANT Ni-

Cr-Co-Mo-Al ALLOYS
[($x]

A &% B 8 7R 2 A Ni-Cr-Co-Mo-AlZ & & » HEHF 155820 wt.%
88~ 9.5F20 wt.%$h - 7.25F 10 wt.%$H + 2.72F 3.9 wt.%$2 - LK
MME(EELS we%BZER) METERNYAL T HhiE - BE

GEAUESZNIY  EASEEBRERSE2I00F(1149C)2Z £ 8
MEEE HEMESEANRSERARI I ZBHG  BEFORE
=
[3£X]

Ni-Cr-Co-Mo-Al based alloys are disclosed which contain 15 to 20 wt.% chromium, 9.5
to 20 wt.% cobalt, 7.25 to 10 wt.% molybdenum, 2.72 to 3.9 wt.% aluminum, along with typical
impurities, a tolerance for up to 10.5 wt.% iron, minor element additions and a balance of
nickel. These alloys are readily fabricable, have high creep strength, and excellent oxidation
resistance up to as high as 2100°F (1149°C). This combination of properties is useful for a

variety of gas turbine engine components, including, for example, combustors.
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B #0.015
= 3£0.75
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Al + 0.56Ti + 0.29Nb + 0.15Ta < 3.9 -
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5. WERBEIZENBR-B-E-H-E268 HSAESES wt%
ZREH#  SBREAHELITIRINEI—F -

6. HWFRIBIZHNIR-E-3-H-22E6¢ EEFUTHREFNE
Hh—F  EEOS wt% 8 c HiE0.015 wt% 2 i K= #0.03

wt.% Z B o
7. WMBEXRBEIZERE-K-$E-H-B2E& EPZEE&TAUT
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(LEEHHEE)
1720 %
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7.25%9.25 e
2.9%3.6 B
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14.

15.
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0.02Z0.12 i
LA=#0.005F £ i
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=i£0.015 ]
= 10.75 E20
=] 9E
SELS 2|
=] £
= 2 55
=] ik
=#0.6 54
=3£0.06 B

BRTREREE  ZEcE—TREHUEEFT N ZT
ZEEENLTHBRMG -

Al +0.56Ti + 0.29Nb + 0.15Ta < 3.9 ¢
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HZHE > HPZMETEZBEFE2 wt.%EE1.5 wt.%Z [ -
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FSEOS wt%ZHE - §30.015 wt.%Z B E#0.03 wt.%

B o
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= 3#0.005
= #0.49
=E1.0
E1£0.48
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i
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BTAEREE RALE—SHEAUSEES ST
ZEHEN T ERAE :

Al +0.56Ti + 0.29Nb + 0.15Ta < 3.89 o

23. MRKENLZENE-8K-85-H-22 68 HEFTELS wt%
28 LRIBREFTHNEDL—F > HEBRSE1.94 wt.% 5

MEE0.91 wt.% 2 $E o

24. MFFKIA22ZENR-$8--3H-B 2 A8 HE
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