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Probability analysisfor the low cycle fatigue life 'of a turbine disk

GAO Yang', BAI Guang-chen', ZHAN G\Yingli®

(1._School~of Jet Propulsion ,
Beijing Universty of Aerenautics-and Astronauties , Beijing 100191 , China;
2. Guizhou Aeroengine Research Institute—-Pngba 561102 , China)

Abgtract'; The'\standard deviation of fatigue life increases with reduction of elasticity and
plasticity straih components. A standard normal random variabled and linear standard devia-
tionsd. ando, were introduced-into Manson-Coffin equation, so the probabilistic model of fa
tigue life was established, in which four parameters were expressed as the functions of Y.
The parameters.of the probabilistic model were obtained by the heteroscedastic regresson a
nalyss method based on the low cycle fatigue(L CF) test data, the fatigue life probability a
nalyssfor the pinhole of a disk was achieved by this model , and the distribution of the fa
tigue life of the pinhole was obtained. The results show that the life with the rdiability of 0.9987
iswell congstent with the technical life of the disk based on test evaluation. This model is
suitable for engineering application with its good precision.
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Fig.1 Distribution of the fatigue life
3
Table 3 LCF reiability life of the turbine disk
R Ny Nt in reference [5]
0.9987 2110 1885
0.5 5265 4733
0.0013 14743 12335
4512 4250
4725 4395
2198
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