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Life Prediction Considering Creep
and Stress Relaxation for Gas Turbine Engine Hot Section

ZHOU Bai-zhuo, CONG Pei-hong, | WANG Wei-yan, YANG Shi-jie
(Shenyang Aeroengine Research-InstitutesShenyang, 110015,China)

Abstract: Accounting for creep and stress relaxations;a long-term life and low cycle fatigue
life prediction method for gas turbine engine hot section is established. The long-term life and low
cycle fatigue life of low pressure turbine blade for an aeroengine under real loading spectrum is an-

alyzed by using this method. The results show that the established life prediction method is feasi-
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Fig.1 Cycle'loading spectrum
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Fig. 2 Cycle stress of study point
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Fig. 3 Cycle strain of study point
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Fig. 4 Finite element model
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Table 1 Creep parameters
T/C A m n
700 5.723X107% 12. 061 2.1367
800 2.445X107" 6.622 0. 7887
900 3.634 X107 7. 350 0.7522

W5 27 D REATRL B XL A48 45 K IR AR
B RO HET A, AR RSN A FR
teceep TARAE SN 55 5 B0 11 SN SRABRAG M55 A0 %
BRI AR MR ESFRE S  Z Rk B 1 A
I EBOIR , TR B R 2 R T AR R 5T B M 4
B, RAGHTHBERE B A,
TR R L ) I 3 A IR AE R 35 e K
B

% 2 Manson-Coffin 223X B9 8%

Table 2 'Parameters of manson-coffin formula

T/C or/MPa /% b ¢ E/GPa o,/MPa

500 1096 0. 2590 —0.1027 —0. 8120 203. 8 1093.0

600 1745 0. 2282 —0.1029 —0. 8325 198.2 1065.0

700 2260 0. 3480 —0.1508 —0.9119 187.0 1074.0

800 2068 0.1084 —0.1508 —0.7116 177.7 858. 5
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Table 3 Creep and low cycle fatigue damage of typical flight mission profiles

B ;A A8 25 82 35 15 1
H
5 AR B e AT/ ) % BRI R i X BN R
8= D, CsX D, X10'D. CsX D, X 103Dy CrX Dy X10*Dy Cy X Dy
1 0.0479  5.1398 0. 7909 0. 8487 X107? 0. 2812 0.3018X107! 0. 3509 0.3765X107¢
2 0.0507  4.1502 0. 7531 0.6159xX107? 0. 2834 0.2317X107} 0. 3586 0.2933X107?
3 0.0536  23.189 0. 7998 0. 3459 107! 0. 3806 0.1646 0. 4255 0.1840X107!
4 0.0437  2.7167 0. 8338 0.5189X 1072 0.4171 0. 2596 X 107! 0. 5988 0.3727X107?
5 0.0110  2.6347 0.4639 0.1109X107! 0. 1502 0. 3592X107! 0. 2987 0.7141X107?
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Table 4 Long-term life,low cycle fatigue
life and total life

%{4“ tcreep/h tlcf/h t/h
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