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Abstract: Aviation aircraft will be subjected to a large number of complex random vibration loads during service,
and its structure is prone to vibration fatigue, which leads to damage or even failure, which can cause serious los—
ses. The stress intensity factor (SIF) solution method for cracked beams under random vibration loading is investi-
gated, and a time-domain method based on Hudson's theory is proposed to estimate the vibration fatigue crack
growth life by combining with the Paris formula. The theoretical analysis and vibration fatigue test are conducted on
a typical cantilever beam as an object. The results show that the life prediction results of the proposed time-domain
method based on the Hudson's theory is better than that of the experimental estimation results, which can verify
that the method can effectively describe the random vibration crack growth behavior.
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Table 1 Chemical composition of 7075 aluminum alloy
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Mn 0.3 Al Eig
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Fig.1 Schematic diagram of cantilever beam test piece
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