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Abstract
A section of multi-bending hydraulic pipeline of the domestic large aircraft C919 is divided into multiple sub-
sections according to the curved structure, the relationship between the subsections is analyzed based on the cur-
rently shared fluidsolid coupling equation-14 for hydraulic pipelines, and a complete dynamical model for transfer
matrixes for the section of the pipeline is established by using the transfer matrix method. Then, the system of par-
tial differential equation of the model is solved based on Matlab programming, and the pipeline’ s fluidsolid cou-
pling vibration under normal flight vibration load and functional impact load is analyzed, thus the frequency domain
response in the axial velocity under three-direction excitation is obtained. The results of the model analysis are veri-
fied by experiment. The experiment shows that the respective response frequencies under three directions of excita-
tion are the same, only the amplitudes of the response are different. Furthermore, the vibration amplitude of the
pipeline at low-frequency is larger, which indicates that the low frequency vibration is more intense, and which is
more likely to trigger resonant failure. The proposed transfer matrix dynamic model and its solution algorithm have
high accuracy, and the maximum error is only 4.5% .
Key words: aviation hydraulic pipeline, fluid-solid coupling, kinetic equation, transfer matrix method, fre-
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