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SYMMETRY, CUSP BIFURCATION AND CHAOS OF THE
DOUBLE-IMPACT DUFFING OSCILLATOR *

Li Guangiang” Xie Jianhua
(School of Mechanics and Engineering , Southwest Jiaotong University, Chengdu 610031, China)

Abstract Both symmetric and asymmetric systems of one-degree-of-freedom double-impact Duffing oscillators are con-
sidered. The symmetry of Poincaré mapping is analyzed. By means of discontinuous mapping and the shooting method,
periodic solution and its stability of the system are analyzed. Numerical simulation indicates that for the symmetric sys-
tem, firstly a symmetric periodic orbit bifurcates into two antisymmetric period orbits, being of same stability, and the
two antisymmetric periodic orbits go through two synchronous period-doubling bifurcations to form two antisymmetric
chaotic attractors subsequently. Finally, the two antisymmetric chaotic attractors are fused into one symmetric chaotic at-
tractor. For the asymmetric system, an asymmetric periodic motion can be characterized by a two-parameter unfolding of

cusp bifurcation, and a typical symmetric breaking phenomenon takes place during pitchfork bifurcation.

Key words impact, symmetry, pitchfork bifurcation, cusp bifurcation, chaos
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