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ABSTRACT

Hydraulic power system is a common energy system, widely used in aviation, aerospace,
shipping, transportation and other fields. Its working quality and safety will directly affect the
smooth work of the whole structure system. There are some accidents caused by the vibration
of the hydraulic system pipe, such as the leakage of the pipe due to the big gap between the
pipe clip and the spacer frame or the improper installation position. At present, one of the main
problems in the hydraulic system of large and medium-sized jetliners is the vibration of
pipelines and the artificial errors in installation. This is an important factor affecting the safety
of hydraulic system. At the same time, it affects the structure strength and fatigue life of
hydraulic pipeline.

In this paper, by means of vibration analysis, the shape of the pipeline is designed and
verified, and the vibration of the pipeline is optimized under the condition of keeping the
hydraulic parameters of a large jetliner unchanged, and the artificial errors in the installation
are reduced, in order to strengthen the safety of hydraulic pipeline structure and installation
reliability.In this paper, the pipeline is modeled and simplified, and the influence of the
simplified geometric model on the vibration characteristics of the hydraulic pipeline is
discussed. The optimization modeling of the Hydraulic Pipeline Test Module is realized, and
the pipeline design scheme is perfected.

Then, the fluid-structure coupling method is used to analyze the modal of the designed
hydraulic pipeline system, and the results are compared with the theoretical analysis in the
paper. On this basis, the influence of fluid-structure coupling method on modal analysis of
different pipeline shapes and fluid pressure pipelines is studied. The results show that the
fluid-solid coupling method can be used to analyze the modal of complex pipelines without
considering the fluid resistance modes, and to analyze the feasibility of the design scheme..

Finally, the fluid-structure coupling method is used to simulate and analyze two groups of
pipelines, and on the basis of the simulation results, the vibration failure characteristics of
pipelines are tested by simulating hydraulic pressure, and the results are compared with the

experimental results, the rationality and accuracy of the simulation test are proved..

Keywords: Aircraft front fuselage hydraulic lines; simplified modeling; vibration

characteristics simulation; Analysis by fluid-structure coupling method
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