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Modeling and Analysis of Vibration Characteristics of Aeroengine Pipeline with Bolt Connection
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Abstract: In order to establish the dynamic model of the pipeline system considering the influence of the real clamp structure, and
obtain the influence law of the structural design parameters and assembly parameters on the dynamic characteristics of the pipeline system ,
taking the external pipeline of the aeroengine as the research object, a piping model including bolted connections is established based on
ANSYS finite element software. And the influence of the tightening torque of the metal rubber clamp bolts is also considered in this model.
The accuracy of the finite element model is verified through modal tests and basic excitation response tests. Furthermore, the influences of
bolt tightening torque, clamp span and pipe length on the natural frequency of the double clamp piping system are analyzed. The results
show that the increase in the tightening torque leads to an increase in the natural frequency of the pipeline. As far as this model is con-
cerned, after the tightening torque reaches 8 N+m, the natural frequency of the pipeline gradually stabilizes. Moreover, the influence of
tightening moment on natural frequency of pipeline of different length is different, the longer the pipeline, the weaker the effect of tighten-
ing torque is, in other words, the weaker the influence of the support stiffness of the clamp on the natural frequency of the pipeline.
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