DOI : 10. 13374 /j. jssnl001 —053. 2008. 09. 009

$£30% 895 X ® OB OB K ¥ ¥ 8 Vol.30 No.9
2008 9 H Journal of University of Science and Technology Beijing Sep- 2008

Waspaloy &&/EHF v FITHAEIAHZTE

AR AD wEED kELD ) ki)

1) JE R R R RL S 5 TR, JUst 100083 2) X7 AL T A ANLIRI . 22 730060

m OE AR R Thermo Cale XT Waspaloy & 4 7 i) BEAT HE (4 F- 7 A0 DL S 7T 3R & B8 A3 HZma 34T 73t 5870
BT G5BT A LAY 1IN AT LB 53 2 25 B AL 40 B AT HH L (ELX B0 B AT HH SR B S /0N 5 Y AT H R R H R 8
BE ALTi & 5 [ G0N E 00 AL A9 2R JC BT Ti J2 MC ) REIBIOT R Ti & R340 a] LU= MC AT & (A AT
HRLE TCRRFE R s M2sCs BT B AN Cr 2 B RS2, AT H R 2RI Cr 35 5 0 Y i $2 &

KA Waspaloy &4 BIERILE S Friifl: #0)#iHE

AEE 7G132.372

Thermodynamic calculation of precipitated phases in Waspaloy superalloy
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ABSTRACT Equilibrium phases in Waspaloy superalloy and the effects of element content on them were studied by Thermo-Calc
software- The results show that a higher C content leads to a higher content of carbides: but no obvious effects on their precipitation
temperature- With the increase of Al and Ti, the precipitation content and precipitation temperature of Y are raised respectively ; es~
pecially Al has a more important effect- With increasing the content of Ti, the main forming element of MC, more MC can be
achieved. but there is no obvious change in precipitation temperature- Cr can not change the precipitation content of M23Cs, but in-
creasing the Cr content can enhance the precipitation temperature-
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Table 1 Standard chemical composition of Waspaloy superalloy %
Cr Co Mo Ti Al G Fe Ni
18~21 12~15 3~5 2.75~3.25 1.2~1.6 0.02~0.08 <2 SE

WA B R EEAT AR BTR CLALTI A Cr 1Y
SR(EESE TR 52 AT REA BT HAH . I 00
B A RS A AR 2R 4855 25 R A4 A R
e AERE IR S EN, TR & B8R
AL IHE -

2 BRSHR

2.1 Waspaloy &£ NZTEHE

Waspaloy 2 4 i) HLE {6 22 07 (B BEAY B, 20)
J9.C 0.04,Cr 20,Co 14, Mo 4,Ti 3, Al 1.4,Fe 1, Nj
K- BRI THE, 5 0 H A2 sy o g

RIE RSN R SRENXLR. W 1 PR
MIE LA RAE Y Waspaloy & 41 EZ-FHAEA Y
LY MC R MasCos BRACHILA B, o ARFN 1 AH. i
THAELE ST, 1% ST B 53 6 6 BTN B ) 45 Fn 2%
iR B 33l A 1314°C i 1363 °C, g i FHl A
49°C. MC B TFREHT IR 1314 °C; Y AR F1
BT iR Hy 1034 °C s MosCe ZEALT 971 CHEskFF 46
it 400 °C A H AR B Al P 43 n e 2 FoR -
VA A ERACA, BRAKA MC AT M2:Co BT
A H B BB AR BN (BB 20 T4 S0 S AAL
R G A B PERE A Y S -

1.0 0.30
(a) / (b)
2
0.8} ¥ 1314°C 0.25
fﬁ 1363°C i 0.20
o 0.6 ]
g = =
= = = o1s
S 04t = S
?_Z ' = 0.10
S S H .
% ,l 1034°C
& 005 ©
u y ) MG, / y
5 G\MZ‘(" ML, 0 S ML
300 600 900 1200 1 500 300 600 900 1200 1 500

IREE /C

A /C

Bl 1 Waspaloy & 48 AHAT H 2 BER 122K (a) SR BB BORIE (b)
Fig-1 Variation of precipitation phase content with temperature (a) and its partial higher magnification (b)
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Table 2 Calculated chemical compositions of equilibrium precipitation phases at 400 C %
Hr i A BRE Cr Mo Co C Al Ti Ni
Y 0.59 23.43 0.93 16.39 JEE 0.07 0.01 57.56
Y 0.28 1.60 0.08 2.43 — 5.15 11.33 79.37
M23Cs 0.0091 71.6 20.27 1.26 5.14 — B 1.70
MC 0.0028 1.31 1.17 IR 18.70 R 78.80 HE
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Fig-2 SEM microstructures of Waspaloy after standard heat treatment : (a) Y' with two different sizes and M2;Csin the grain boundary ; (b) big
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Fig-3 Relations of mass fraction (a) and precipitation temperature (b) of M23Cs and MC with C content
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