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Sonic Fatigue Life Prediction of Aeroengine Structure
JIN Yi-shan, LI Lin

(Beijing University'of Aeronautics and Astronautics,Beijing 100083 ,China)
Abstract: Sonic loading is a high frequencyybroadband random process. Basic cycle counting
methods, which are prevalently used in time domain ,are difficult to be applied. According to pre-
sent cumulative fatigue damage theoriessthe key to structure fatigue life analysis under sonic load-
ing is to obtain the probability density function (pdf) of rainflow ranges directly form frequency
domain. This paper analyzes some frequency domain approaches, which can obtain the pdf of rain-
flow ranges from fatigue stress power spectral density (PSD) data. Some suggestions of promis-

ing method for aeroengine structural sonic fatigue analysis are given.
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Fig. 3 Structure response PSD and its Rayleigh,
Dirlik and Bishop rainflow range

probability density functions
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Fig. 4 Structure response PSD and its Rayleigh,
Dirlik and Bishop rainflow range
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Table 1 Fatigue damage calculations for 11 sea states
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