I35 3
Vol. 13 No. 3

hEEEEEFR
The Chinese Journal of Nonferrous Metals Jun. 2003

2003 46 H

XEHmS: 1004 ~0609(2003) 03 ~ 0565 ~ 05

Ni-Cr-Co E =244 704 CH1760 CHIZLELFEEM"

REE" 2, HAR, B

(L bt RHEORE Sl & 0o, Jbat 100083; 2. 75 K% YA, 411 750021)

5 B RIS SEM CTEM AAH T HES T — BB 8 Ni Cr Co JE 538 7 4276 704 CAHI 760 C K391 I 2%
£ 2000 h GG . SRR ZE SARMEREEIERIZE 704 CR IR 2505 AT AR MC, MyuCs, MC Al
Y, 7E 760 CRIINBGEHT T VA . BN RN R A0, ¥ (+ 1) KRB MC, MyuCe AT MC 175 B AR,
W2 ke E, H Y AR G . %A 4 AE 760 CI RN, U (R AT B I 25 It 1) FR0 38 i n e, 3 L 52 30 1G4

S . BTG AE 704 CRIII A B B AT X 4 2 R
KHR1F): NrCrCo Hmiad:; Wi, A8FaEk;

FE S ES: TG 132.3

HLLE 760 I RO 4L E P e
7 A
XCERFRIRAS: A

N Cr-Co J i Ui 75 <8 LA H 2 1% v B i Ui 5 B2
R HEIIENE L LB PTG SRR e ), DK
FOE AL, ) Z A WK BRI A
A T 2540 . Nimonic 263 J& T~ Rt H i 4k 71 A8 T
(R o R R Y N O R YA E I WA A
ik 4 T R Tk RE AR AMERE, 98
Rl 45 7k 4 J 2 | (SMC, Huntington) LA Nimonic 263 £
S R A, T BEAIR Mo JTT R B & A &
Cr UM 5 LAXG s H1 A iy 68 70, 8] ISF
Nb JoE DA = KA F I B A i RE AR, K R
TR A, FC O RE AN SR R AR R R AR
RME B4R ™ AR R %A S S —E
B ) i —— KAl e R e A AR e P, M
J1EE AR SOW A 2R 03 A Ay BAK S A AT
FEOVPEANEST T B AE 704 CRI 760 CR I AN
I B S A AR L S 2RO, S H Y H
(LIEE

1 SR

SO MORE B A 2 AR (= 8L, %) A C
0.034, Si0.45, Mn 0.27, Cr24.31, Co 19.63, AlO.
75, Ti 1.58, Nb 1. 83, Mo 0.52, Fe 1.02, 44 Ni.
BB B NS H TS B ITEL, 1204 CH)
AIEIB K 16 h JGEAMET 1 050 CHIMEREE F#un T
A% d 15 mm [JEFE . G RARERUE B 0 181

© Yt BEHE: 2002-07-10; 1&3T HEA: 2002~ 09 ~ 20
EZ BN BXURE(1969 ), F, W EwFo A

150 CHE¥ALPE 30 min, 7KV, FA 800 C R
16 h, 2574 . AR FT A B I RORE A 10 Hhoah B 4
HAbBE R AE 1121 CREIFARE 1 h, /K&, KL 800
‘C. 16 h HIFRUER R PR, B 4 704 Cik 760 C
NI 500, 1000 A112 000 h .

I B LS R T2 B T R A ) 2 AR T AR A
Thermo-Calc ' F1 Thermo-Tech 2 &) #F [ Ni 3L %4 32
e EA el ge IR P A . H3RER « AR AN
IR VSO A 4 41 2R, 375 5 v A5 T R R
FHX AR EVE I, AR IET B . SR
M OFERA W K YAk 2 AH 23 B 7 ¥4 5 b
AR A 2 e T 4 3

2 HER5HMH

2.1 AAOEHETE

HIH Thermo-Calc T4 4K A4 AR Y. 1) Ni 2 20 s
JE, BUABER R & &2 A sk, HEE4E
R REHELAIAT AR L B L BTN AT R TS R A
ST AR A R L SRR R AR A S DL . ]
I, B 1 g W T — S8y R U A U
R, WHZAEE&REEAS v, 781374 CLLE M|
A, B RIREIE Y 73 °C, (H H FNe %
AIXT7 T SR . B 1 AT it ST A Rk
F.CUIREET 600 CI. &4 b iAls v
I MC FlMxCe, LL S NFITO0SE , & 4 7E 704 C

WITECER A BOWEE; fLi%: 010~ 62332884; E ~mail: Shuangqunzhao@ 163. com



2003 4F 6 H

. 566 ° o E A 4 2R
1.0 Solidus,”
y 1301°C
Liquidu§
0.8 1374°C
¥
[}
£ 06
-
g 04
S 0
Liquid
0.21 MyCq
>ﬁtZT\\L&TC MC
NG 810°C |

600 800 1000 1200 1400
y'C

1 AP AR A & i RO 2o S 4 R

Fig. 1 Calculated results of equilibrium phases
and their mass fractions of test alloy
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Fig. 2 Microstructures of test alloy

(a) —Optical graph as solutiorr annealed; (b) —SEM structure as standard heat-treated;

(¢) —TEM morphology of Y as standard hear treated

B3 447704 CHAS SEM 4141
Fig. 3 SEM microstructures of alloy heat-treated at 704 C for 500 h(a), 1 000 h(b) and 2 000 h( c)
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Fig. 4 TEM micrographs of Y in alloy heat-treated at 704 C for

500 h(a),

1 000 h(b) and 2 000 h( )
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Fig. 5 SEM microstructures of alloy heat-treated at 760 C for

500 h( a)

1000 h(b) and 2 000 h( ¢)
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Fig. 6 TEM micrographs of Y in alloy heat-treated at 760 C for
500 h(a), 1000 h(b) and 2 000 h( c)
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Table 1 Content of precipitates in alloy

(mass fraction, %)

Treatment Y (+ D) MC MG MeC
800 C, 16 h 12.980  0.183  0.115  Trace
704 C, 1000 h 16.629  0.154  0.139  Trace
704 °C, 2000 h 16.835  0.151  0.151 Trace
760 C, 1000 h 14.364  0.161  0.170  Trace
760 C, 2 000 h 14.633  0.154  0.217  Trace
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Structure stability of Nir Cr- Co base superalloy aged at 704 'C and 760 C

ZHAO Shuang-qun" %, DONG Jiarrxin', XIE Xishan'
(1. High Temperature Materials Research Laboratory,
University of Science and Technology Beijing, Beijing 100083, China;
2. Department of Physics, Ningxia University, Yinchuan 750021, China)

Abstract: Thermodynamic calculation, SEM, TEM, XRD, phase extraction and chemical analysis were employed to study the structure sta-
bility of a new Ni Cr Co base superalloy aged at 704 ‘C and 760 C for long time. The results show that the precipitates of alloy standard heat
treated and heat-treated at 704 ‘C and 760 C for time up to 2 000 h are ¥ , MC, MxCs and MgC, and T phases are also formed at grain
boundaries and in the matrix of sample heat-treated at 760 ‘C as well. With increase in aging time, the mass fractions of Y (+ ), MC, My
Ce and MgC in all samples have no large changes and their chemical compositions are stable at the same temperature, but the e precipitates
grow obviously. The Y-t 1 transformation in sample heat-treated at 760 C takes place with prolonged aging time. The Tl precipitates form a
Widmanst~tten pattern in samples heat-treated at 760 C. The new alloy maintains a better structure stability during prolonged aging at 704 C,
but a worse structure stability during prolonged aging at 760 C.

Key words: Ni Cr Co base superalloy; thermodynamic calculation; structure stability; precipitate ( i %’Zﬁﬁﬁi)



