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Reliability Optimization Design for Turbine Disk Strength
Based on Interval Uncertainty
FANG Peng-ya, CHANG Xin-long, HU Kuan, LAI Jian-wei, LONG Bing

(Power Engineering Department, The Second Artillery Engineering University, Xi’an 710025, China)

Abstract ; Aiming at the problem that the experimental data is lack in the initial design stage of the tur-
bine disk, the reliability optimization design method for turbine disk strength based on interval uncertainty
was developed, in which the uncertainty and reliability were represented with interval model and non-proba-
bilistic reliability model, respectively. Moreover, to improve the computational efficiency of this method,
the reliability restriction is characterized by the response surface function of the non-probabilistic reliability
index through two-level phased formulation, which converts the double loop structure of the reliability opti-
mization into the single loop structure, and therefore simplifies the algorithm structure. At last, the reliabili-
ty optimization design for typical turbine disk strength was applied as the numerical example. The results
show that the method presented can reduce the demand of the experimental data. In addition it has lower
computational cost and good computational effect. This method is adaptive to the initial design of the turbine
disk.
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Fig.1 Feature sizes of meridian surface

for the turbine disk
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