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Analysis of Aircraft Structural Fatigue Under Random Vibration

Loadings Based on Information in Frequency Domain
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Abstract: A new calculation, named the power spectral density (PSD), is proposed for estimating struc-
tural vibration fatigue. The method is based on the information of the frequency domain of random load-
ing history. Firstly, the transfer function is obtained by calculating the frequency response of the struc-
ture. Secondly, the transfer function is multipled with the input of the power spectrum to obtain the
power spectral density of the stress of the structure, and coupled with the material parameters and the
appropriate damage model. The fatigue strength of the structure is caculated through frequency-domain
method. Compared with some certain standards, the strength of the wing is analyzed on the stress re-
sponse PSD function by finite element analysis (FEA) under random vibration loadings.
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