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Table 1 RMS data and their comparison of the displacement and stress response
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The contribution of cross modality to fatigue damage

accumulation of structure subjected to random vibration

Zhu Xuewang, Liu Qinglin
(Institute of Systems Engineering, CAEP, Mianyang, Sichuan 621900, China)

[ Abstract |

The contribution level of cross modality to vibration response of structure is governed by damp

and modality . The larger the damping and the denser the modality , the higher the contribution. In engineering vi-

bration analysis’ a system hypothesis with lightly damping and sparse modality is generally applied to solve approxi—

mately vibration response of structure where the contribution of cross modality is neglected due to the contribution

small enough. Approximate solution of displacement response can satisfy engineering requirement with certain preci—

sion but the error between approximate response and exact one, maybe tiny, can heavily effect the peak frequency

and irregular factors of spectral diagram in time domain vibration analysis and change the results of fatigue damage

accumulation identification. With a simple supported beam in this paper the contribution of cross modality to fatigue

damage accumulation is investigated. Random response is obtained by means of superposition methods and fatigue

damage accumulation of structure under random vibration is analysised with Miner’ s linear damage ruler. Numeri—

cal simulation shows that the contribution of cross modality to fatigue damage accumulation of structure can not be

neglected even if the structure is characterized with lightly damping and sparse modality.

[ Key words |

cross modality ; random vibration ; fatigue damage accumulation; random vibration response

modality superposition; lightly damping and sparse modality system
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