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Research on reliability of turbo rotor with random- structure
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Abstract:~Based on\ the traditional stress strength-interference model, and with consid-
eration of theirandomness of ‘structural-size of -turbo-rotor, temperature stress, rotating
speed, external‘loads and material-strength, the reliability of the location with largest local
stress for rotor was studied using integral stochastic finite element method and Gram-Char-
lier series method. T he/relative error between the result of this paper and the one of Monte
Carlo is very-small, and the result is exact. To avoid a large quantity computation and slow

calculation of-the finite element method, while the random structural reliability of rotor was

computed.
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Table 1 Key point stress of turbo rotor
n=1 n=1 025
Ic ( ) ( )
/ /

MPa MPa M Pa MPa

A 487 806 — 853 —
B 569 — 927 — 972
C 563 — 1087 — 1151
D 566 — 850 — 879
E 568 — 909 — 950

G 564 1010 — 1039 —

H 497 929 — 981 —
1 531 881 1169 931 1229
J 530 917 1247 959 1310
K 571 = 1068 = 1127
N 561 939 1.368 994 1451
— Q 517 1059 961 1121 1005

N
, N
N
2
2

Fig.1 Key parts of turbo rotor
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0 999 734. Monte Carlo
10000 0 998975,
Q 0759%,

2

Table 2 Various order moments of state function

1 365
2 8 7964 % 10°
3 0. 0962x 1077
4 4 3262x% 10°
5 5 0861x 10*
6 7 0136% 10*
2 2
2
2
i Granr Charlier
v
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