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Method of predicted fatigue life of aero- engine s principal shaft

LU Shan, CHEN Qian, CHENJun

(School of Power and Energy,
Northwestern Polytechnical University, Xian 710072, \China)

Abstract: Based on EDG-3-SPEY M.K202 stressing standards, & main method was pres-
ented to study the fatigue Tifeof aero-engine s principal shaft. 4n this paper, EGD-3 was used
to predict the fatigue life of a turbine runner shaft. So, two methods were used to work out
the stress-Concentration coefficient, one was looking up datum and the other was computed on
the basis‘of finite element ' method (FEM); whilst the method of stress correction coefficient
was used to estimate the low cycle life-of shaft, then compared with the nominal stress meth-
od. Theresult shows that it is-feasible to estimate the low circle fatigue life of principal shaft
using the method of stress correction coefficient; and the result agrees well with that of

EGD-3 using the-stress concentration coefficient on the basis of FEM under the low cycle

load.
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Fig. 1

Key sections in a shaft

1
Table 1 External diameter and interior diameter of

the key sections

3

Table 3 Maximum equivalent stress of the key sections

D/mm d/ mm
2 86 36 7493
3 85 85 74 93
4 9 11 75 69

Table 2 Stress concentration coeffident workout by check

datum and finite element method ( FEM) computation

Q K,
2 1 93 1 54
3 1 00 1 00

4 225 175

Se/ MPa Sk &/ MPa
2 413 13 566
3 499 85 503
4 410 77 622
GH901, 300 C;
M 14976. 5N * m,
F  66750N.
S-N
a= 193,
lg(Sw— 165. 084) = 4-T413— 0.°3489lg N
a= 225,
lg(Sw— 150. 035) = 4.\1466- 0356 31g N
GHO901 Ki="\1 ,
S-N
St
lg %- 208 82| = 4. 1196- 0. 324 3Ig N
(7
o= (0 0554;
Ki=1 54
B= 0. 000202 4S 5.+ 0. 988 669
Ki=175 |,
B= 0. 000281 1Shax+ 0. 9842596.
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Table 4 Computational life of the turbine shaft

_ 130
24410 17709
40832 27948
EGD-3
8013 5066
15362 9368
16058 12336
22233 17078
38947 23288
EGD-3
13467 7120
24 408 18872
24 657 18941
19957 14998
33946 24134
EGD-3
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10522 8083
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