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A Two Dimensional Vibration Analysis with Nonlinear End Struts

Yi-Ren Wang *, Han-Shiang Lin*
Tamkang University *

Abstract

This research used a planar rigid body as the main body, both ends of this main body were supported by cubic
spring and quadratic damper as the supports. A rigid body vibration absorber was suspended underneath the main body,
and was mounted with linear spring and damper at both ends. This study also took aerodynamic influence into
consideration to form an aeroelastic system. The 3:1 internal resonance of the main body’s plunge and pitch modes was
included in this research. The Method of Multiple Scales was employed to analyze the fixed points solutions of this
system. The Floquet Theorem was employed to get the Basin of Attraction of this system and the system stability
information was concluded. In the case studied, we found that the internal resonance may play an important role in the
aeroelastic system. It could result large vibration amplitude before the flutter speed. We also found that in the internal
resonance-flutter coupled system; just change the absorber position can also significantly reduce vibration amplitude
and increase flutter speed.
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