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HCF/LCF complex fatigue analysis of propeller shaft

based on the worst-case equilife curve

ZHANG Sheng, ZHANG Yongs: LI Jinhong

(Hunan Aviation Powerplant Research Institute,

Aero Engine Corporation of China, Zhuzhou Hunan 412002, China)

Abstract: Based on Goodman curve, the worst-case equilife curve considering the influ-
ence of the stress concentration and the dispersion coefficient of fatigue strength was con-
structed firstly, and then the worst-case equilife curve was used to establish the high-cycle
fatigue/low-cycle fatigue (HCEF/LCF) complex fatigue analysis method of the propeller
shaft, and this method was used to predict the safety life of propeller shaft, but the applica-
ble range of the prediction method the low-cycle fatigue was between 10? and 10° cycles. A-
dopting this method, the HCF/LCF complex fatigue of an aero-engine propeller shaft under
two kinds of loads was analyzed, and compared with the experiment. The result shows that
it is feasible to predict the HCF/LCF complex fatigue of the propeller shaft using the method
based on the worst-case equilifecurve; and it can successfully predict a kind of loads safety
life lower than 1000 cycles of low-cycle fatigue, and another kind of loads prediction result

fits well with the experimental one.

Key words: propeller shaft; the HCF/LCF complex fatigue;

75 B #A :2018-09-09

TEE B 21989 —) B, TR A+ . BN AL ZS & S LSS I OR B BIF 58 T4E .

SRR T, TR T AR AT, B T B 25 1 55 A M 2k 2 e IR S A 95 Fam ar BT LT ). LS 8 1 4. 2019, 34 (4) : 847-852,
ZHANG Sheng,ZHANG Yong, LI Jinhong. HCF/LCF complex fatigue analysis of propeller shaft based on the worst-case
equilife curve[ J]. Journal of Aerospace Power,2019,34(4):847-852,



848 i o= 3

AN S ¢ EAREE

the worst-case equilife curve; Goodman curve; fatigue notch factor;

dispersion coefficient of fatigue strength
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