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Stiffness characteristics of flange joint with a snap and

its influence on structure vibration

WANG Zhi, LI Jikai, LIU Yu

(Key Laboratory of Advanced Measurement and Test Technique for Aviation Propulsion

System, Liaoning Province, Shenyang Aerospace University, Shenyang 110136, China)

Abstract: The stiffness characteristics of flange joint with a snap were studied by nu-
merical simulation. The hysteresis characteristic of the flange joint with a snap was analyzed
using ANSYS. Based on the analysis of the deformation and sliding of the snap contact sur-
face, a Jenkins friction element was used in parallel with a spring element to simulate a sec-
tion of the flange joint, and the simplified model of the bending stiffness of the whole flange
structure was established according to different states of each section during the bending de-
formation of the flange. The simplified model can be utilized to simulate the stiffness charac-
teristics of the flange joint with a snap accurately. The rotor model was built based on the
stiffness simplified model and beam element, and the influence of the flange joint with a snap
on the steady-state response of the rotor was analyzed. The results show that the hysteresis
characteristic of the flange joint with a snap can affect the peak frequency and reduce the re-
sponse peak significantly with the increase of snap interference, producing a good vibration

suppression effect.
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Fig. 1 Finite element model
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Fig. 3 Influence of snap interference on hysteresis loop
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Fig. 9 Rotation angle-bending moment curves of finite

element model and simplified model
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simplified models with different snap interferences
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