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Optimization of Spatial Single Pipeline with Multi—supports for Vibration Avoidance Based
on ANSYS Platform
WANG Dong—hai'*, GAO Zhi—hui'*,SUN Wei'"?
(1. School of Mechanical Engineering and Automation , Northeastern University , Shenyang 110819, China;2. Key Laboratory of
Vibration and Control of Aero—Propulsion System Ministry of Education ,Shenyang 110819, China)

Abstract: To rationally determine the layout of aeroengine pipeline clamps, effectively avoid the excitation frequencies of the engine
rotor, and thereby greatly reduced the vibration level of pipeline system, based on the ANSYS platform, the optimization study of clamps
layout to avoid vibration was carried out for the spatial pipeline supported by multiple clamps. The finite element modeling process of the
spatial pipeline was described. The location of the clamps was taken as the design variable, the movable range of the clamps as the con-
straint, and the maximum first—order natural frequency of the pipeline system as the objective function. The optimization model for vibra-
tion avoidance of the spatial pipeline was established, and the method of performing sensitivity analysis first and then optimization was giv-
en. The results show that after reducing the number of design variables based on sensitivity analysis, the optimization results are basically
consistent with those that consider all design variables. After the optimization, the first—order natural frequency of the pipeline system was
increased, and the preset excitation frequencies were avoided. The rationality of the finite element model was verified by bench test, and
on this basis, the practice of optimizing the clamps layout was carried out.
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