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Random Vibration Analysis and Design Optimization of Aircraft Fuel Pipeline

LIAO Ju' ZHAO Zi-hao® ZHU LinHeng' SHAN Dan' SU Yideng' CHEN Guo®
(1. Chengdu Aircraft Design Institute Chengdu 610091 China;

2. College of Civil Aviation Nanjing University of Aeromautics and Astronautics Nanjing 210016 China)

Abstract: In order to reduce the vibration of pipeline structure and improve its fatigue life aiming at a certain type of aircraft
failure fuel pipeline of a section the pipeline-clamp finite element dynamic model of the fuel pipeline under basic excitation was
established. The Newmark—@ method was used to simulate the vibration of pipeline system directly in time domain three optimi-
zation schemes of clamp were put forward. The effectiveness of the method to reduce the vibration of pipeline structure was veri—
fied by simulation analysis. Finally the optimization scheme was tested and verified. The results of the test and simulation are in
good agreement with the evaluation of the three optimization methods all of which show that the vibration of the optimized pipe—
line is significantly reduced and the fatigue life is significantly increased.
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