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Risk Prediction of Aero-Engine Based on Failure Statistic Data

Li Longbiao, Bi Suyi, Sun Youchao

(College of Civil Aviation, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: The classification of failure risk level, the determination of hazard ratio, and the calculation of

the risk factor and risk per flight are proposed. The risk assessment process for aero-engine multi-failure

mode is presented based on the Monte Carlo simulation to predict the occurrence of the failure and assess

the failure risk. According to the history aero-engine failure data, the risk of multi-failure is predicted.

Two corrective actions are presented to reduce risk occurence probability. The most reasonable action is

established according to the analysis of the influence of different maintenance interval on risk factor.
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Tab. 1 Risk criterion of level 3 and level 4 events
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Fig. 1 Classification of level 3 risk zone
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Monte Carlo simulation
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Fig. 3 Flowchart of six independent failure modes using

Monte Carlo simulation
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Tab.2 Parameters of six failure modes
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Tab.3 Occurrence of six failure modes in 12 months
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Fig. 4 Occurrence times of six failure modes versus

simulation times
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Tab. 4 Risk factor and risk per flight of six failure modes
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Tab.5 Average occurrence times of six failure modes

RILFR T, G562 75X HEN AT LA w5 R
Jiti 34 B8 A AR N = RO B . R 7 AT,
0. 954F1 0. 912 F/NTF UK o I = 2% 4 Ji 441 v 422
Z R L. Bk R AT KUK 0. 954 X 107
0. 912X 10 " ¥y/NF =G F 44 J ) v] 2 2 |k €T
U 410 ° PR T 2SR pL& k. (A2
it (2) 5 B2 X A B BA R be =5 0 47 3 B ik R
o AR LE FHEME (OO L 2R G ST AR R S . B

[3{Ex $fwﬂk i $i’37i$
Wk /800 h  YRAK/1 200 h

AR R ELIE 12. 482 18. 736
R AT 15. 663 20. 711

T T A 4.992 8. 820
FEA ML e 32,458 43,244
HliiR=E433'8 10. 920 17.798
WRbeE 2 11.919 19. 560

K6 FARTCTEET 6 HEEREEFMERCITRE

Tab. 6 Risk factor and risk per flight of six failure modes
under 800 h and 1 200 h
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Tab.7 Simulation results of different corrective actions
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