F14EFE M
Vol. 14 No.9

o < AR

The Chinese Journal of Nonferrous Metals

2004 “F 9 H
Sep. 2004

SCEYRE: 1004 ~ 0609( 2004) 09 ~ 1489 ~ 05

GHA049 853 =il & 4 1 il A2 A7 4

MRS, R, ke
(ARAER 2 HUBRTA S (3% e, VLT 110004)

W BT AR TG EE A 4 GHA049, 7E SRR TAE R BV FE 700000 C, 377 137600 MPa T F e il ir fe i A
170, B3 TIRRE W EENARE ML . & TNHSEA 0 78, ERKEERNEE A, HER
BIFBRHEWMER AR T RESH, IFH ZA27 1 GH4049 & 4 1) S2 06 B8 163 T % 05 - R T 47 M . GH4049 &
ESAERETHRSIHEREERS IR, EXHARPR R R RCR, MAFRECTFHMEN 7.685 1, FIt

AUFAR BTG HE 4 543. 6 kJ/mol .

BRI GHA049 & 425 WRARAT o, RaAWR MR, MK, REHEHITEHE ; ST

R 2KE: TG 146. 15

SCERFRIRS: A

Tensile creep behavior of GH4049 nickel based superalloy
at high temperature

CHEN Lrjie, XIE Liryang, GANG Tie qiang
(School of Mechanical Engineering and Automation,

Northeastern University, Shenyang 110004, China)

Abstract: The high temperature tensile creep behavior including high temperature strain recovery after creep was investigated for

GH4049 nickel based wrought superalloy. The selected temperature range was 700 ~900 C in terms of the actual service tempera

ture and the applied stress range was 137 ~ 600 MPa. An optimization method of parameter estimate was presented to calculate the

constants in the phenomenological equation of steady-state creep rate in a larger temperature and stress range and then the feasibilr

ty of the optimization method was validated for ZA27 alloy and GH4049 superalloy. For GH4049 superalloy, there is a linear rele

tionship between the steady state creep rate and the applied stress in the logarithm coordinate system at all studied temperatures.

The mean stress exponent is 7. 685 1 and the steady- state creep activation energy is 543. 6 kJ/ mol, which is much greater than the

activation energy for the atomic self diffusion of Ni.

Key words: GH4049 nickelbased superalloy; tension creep behavior; steady state creep rate; strain recovery; steady state

creep activation energy; optimization method of parameter estimate
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Table 1 Chemical compositions of GH4049

(mass fraction, %)

Al Ti Cr Fe Co Mo W Ni

3.78 1.69 10.08 0.71 15.03 5.02 6.00 Bal

GH4049 & & R AL S WK 1 i . &
DAL SE T S5 IO e 4 B AL & v o 1 EaR
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T, HARFID BN 40% , SR EIE & 4 iR
J1IE MR AR . 7F GH4049 & & i A LA B
RAT A MeC BUBRACH, AL N A 222 4 A Bk
MC Y5
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Fig.1 Original microstructure of
GH4049 nickel-based superalloy
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Fig. 2 Creep curves of GH4049 superalloy
(a) —800 C; (b) —850 C
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Fig. 3 Strain recovery after tensile creep of

GH4049 superalloy
(a) —800 C; (b) —850 C
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Table 2 Steady state creep rate of

GH4049 superalloy

Temperature/ Stress/ Steady state creep rate/

C MPa 1007 !

400 2.36

500 5.12

700 550 24.49
580 29.26

600 53.43

250 27. 40

204! 11 49. 50

300 111. 00

800

330 225.00

360 399. 00

380 507. 00

230 201. 00

245 376. 00

850

260 447. 00

270 791. 00

137 33.02

150 125. 00

900 15711 207. 00
17711 255. 00

200 915. 00
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Fig. 4 Relationship between steady-state

creep rate and applied stress in
logarithmic coordinate system
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Fig.5 Relation of In &, vs [ nln 0, Q/(RT)]
with Q of 543. 6 kJ/ mol
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with Q of 83. 3 kJ/ mol
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