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Table 1 Stress situation in each interval
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Fig.3 Modal vibration shapes of folding wing mechanism
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Table 2 Modal analysis results
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Fig. 5 Partial diagram of stress cloud diagram of folding wing mechanism
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Random Vibration Fatigue Analysis of Folding Wing Mechanism

TANG Mingming', QIU Zitong', TANG Jiachang', LIU Tao', LEI Bao’, YAO Qishui'

( 1. School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. China Academy of Launch Vehicle Technology, Beijing 100076, China )

Abstract: To prevent fatigue failure of the folding wing mechanism, a random vibration fatigue analysis was

conducted on a new type of folding wing mechanism used in aerospace. Firstly, the random vibration fatigue damage

was simplified based on the three interval method. Then, the modal analysis was conducted on the folding wing

mechanism to obtain its natural frequency, and the modal superposition method was used for frequency response

analysis and random vibration analysis to obtain the dynamic response of the fatigue high-risk area under specific

vibration conditions, as well as the frequency at which resonance was prone to occurring at the damage location. Finally,

numerical calculations were performed on the folding wing mechanism to verify whether fatigue damage would occur.

The results show that in the ultimate random vibration test in any direction of x, y, z, the fatigue damage was less than 1,

indicating that the folding wing mechanism will not experience fatigue damage.

Keywords: folding wing mechanism; random vibration; modal analysis; fatigue damage
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