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Subharmonic and Hopf bifurcation of a vibra-impact system
in a strong resonance case

LUO Guan-wei', XIE Jian-hua’
(1. Department of Mechanical Engineering, Lanzhou Railway Institute,
Lanzhou 730070, Gansu, China;

2.Department of Applied Mechanics and Engineering, Southwest Jiaotong University,
Chengdu 610031, Sichuan, China)

Abstract: Hopf bifurcation and subharmonic bifurcation of a vibro-impact system, in a kind of strong reso-
nance case, are investigated by theoretical analyses and numerical simulations. It is demonstrated that the
system can exhibit a stable 4-four period of impact motion or a quasi-periodic impact motion bifurcating
from a 1-single period of impact motion in the strong resonance condition. Routes from subharmonic motion
and quasil-single periodic motion to chaos are discussed.

Key words: vibration and wave; vibro-impact; map; strong resonance; Hopf bifurcation; subharmonic bi-

furcation; chaos



