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Life prediction method based on characteristic of cyclic stress

WEI Da-sheng', WANG Yan-rong', WANG Xiang-ping”, WANG Hong-bin*
(1. School of Jet Propulsion,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China;

2. Shenyang Aeroengine Design and Research Institute, Shenyang 110015, China)

Abstract: Based on the characteristics of cyclic stress of two nickel-based superalloys,
i.e. , the cyclic softening followed by hardening of powder metallurgy (PM) FGH95 and the
cyclic softening of cast GH4169, a stress-weaken damage model (SWDM) was established to
evaluate the effect of load histories on lives. The model can be used to predict the fatigue
lives under different cyclic loading conditions, of which prediction the accuracy is not less
than that of traditional methods, and its most significant advantage is to greatly reduce the

number of samples for life modeling.
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Table 4 Evaluation of life prediction models

AS S.

1 SWD s 52 —4.88 0.2578
2 SWD .12 —6.75 0.2870
3 Manson-Coffin equation 14.6  0.3672
4 Total strain equation 14.7 0.3722
5 Frequency-separation model 3.76  0.2608
6 Ostergren model 3.81 0.2767
7  Strainrange-partitioning model ~ 3.94  0.2470
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