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Abstract: Considering the characteristics of different failure modes with use of monito-
ring information, Gamma)process, Wiener process and Weibull distribution were selected to
build the reliability /analysis models on aero-engine. Bayesian model averaging (BMA) was
used to integrate diffefent models into one framework for reliability analysis on aero-engines.,
given its function for dynamically evaluating different failure mode effects. The reliability of
some onwing aero-engine was analyzed by numerical example, showing that the reliability a-
nalysis model using BMA had less error than single reliability analysis model, and computa-
tion error rate of BMA was less than 1%. The results demonstrate the effectiveness of the

reliability analysis of multi-model integration.
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Table 1 Parameters of reliability analysis model on aero-engines
. 12 4] e Bl 2 2T 455 g 3R 8 2K T G 5 SR AT A
i t/h a b 8/107° B/107" a B
1 621 1. 30 36921 0.6441 3.221 18235 1.27
2 1422 1.29 37528 1. 248 8. 986 14928 1.58
3 1954 1.27 37952 1.128 4. 286 11705 1. 94
4 2508 1. 25 38246 0.9398 2.490 10012 2. 37
5 3397 1.23 39981 0. 7874 1. 378 9269 3. 06
6 3908 1.21 39476 2. 740 3.221 8593 3. 67
7 4552 1.18 40571 2.329 3.221 8129 4.51
8 5136 1.16 41522 2.568 3.221 7827 5. 67
x2 EMZEERHNETEESTERNERTHER
Table 2 Weights and evaluation results of reliability model, on aero-engines
. 3 i i Bl 2k T 4 i 4 g 3R i 2K T B SRR T SRR =5
- t/h R, P, R/ P R. P FEE R
1 621 0.9958 0.3127 0.996.6 0. 3209 0.9864 073676 0.9938
2 1422 0.-9876 0.3209 0.9882 0.4509 079759 0.2282 0.9852
3 1954 0.9804 0.4625 0.9853 0. 2907 0.9694 0.2468 0.9791
4 2508 0.9718 0.4726 0.9804 0.2456 0.9631 0.2818 0.9715
5 3397 0. 9589 0:4701 0.9707 0.2209 0.9547 0.3082 0.9594
6 3908 0.9479 0:4508 0.9640 0.1725 0.9448 0.3767 0.9495
7 4552 049346 0.3958 0.9451 0.1691 0.9305 0.4351 0.9346
8 5136 0.9232 0.3058 0.9325 0.2162 0.9123 0.4780 0.9200
x3 REAMZLHNETEESTREIREI
Table 3 Error contrast of different reliability analysis models on aero-engines
i T BB 2R AT 5 55 K4 5 B BT R KRBT HE S RG]
T R, E./% R, E./% R. E./% R E/%
1 0.9958 —0.282 0.9966 —0.363 0.9864 0. 664 0.9938 —0. 081
2 0.9876 —0.142 0.9882 —0.203 0.9759 1. 046 0.9852 0.101
3 0.9804 0.082 0.9853 —0.582 0.9694 1.042 0.9791 0.051
4 0.9718 0.123 0.9804 —0.761 0.9631 1.019 0.9715 0.154
5 0.9589 0. 201 0.9707 —1.020 0.9547 0. 646 0.9594 0.156
6 0.9479 0.232 0.9640 —1.463 0.9448 0.558 0.9495 0.063
7 0.9346 0. 054 0.9451 —1.069 0.9305 0.492 0.9346 0.054
8 0.9232 0. 087 0.9325 —0.920 0.9123 1.272 0.9200 0.433
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Fig. 3 Reliability curve of different reliability analysis

models on aero-engines
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