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Robust design of turbine-blade low cycle fatigue life based on

neural networks and fruit fly optimization algorithm

ZHOU Ping, BAI Guang-chen

(School of Energy and Power Enginéering’,

Beijing-University, of Aeronautics and-Astronautics; Beijing 100191, China)

Abstract; By combining generalized regreéssion neural network (GRNN) with fruit fly
optimization algorithm (FFOA) and using FFOA multi-point global search ability to optimize
the random variable\which affectsthe fatigue life, a robust optimization design for low cycle
fatigue life of turbine-blade can be made on the base of probability analysis for turbine-blade
low cycle fatigue life.” Optimization results show that the probability interval of fatigue life
decreases 17. 9%, and the sensitivity of the low cycle fatigue life of the random variable can
be reduced, so the fatigue life can be estimated more accurately. Optimization results indi-

cate that the proposed method is available and feasible for the engineering application.
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Fig. 1 Structure of GRNN
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Fig. 2 Flow chart of FFOA
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Fig. 3 Finite element model of turbine-blade

¢
558.925

o]
580.969 603.013 625.056  647.100

P4 i il B o A

Fig.4 Temperature distribution on blade
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Fig.5 Equivalent stress distribution on blade
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Fig. 6 Distribution of low cycle fatigue life
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