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Abstract : A sort of single-DOF multi-constraint impact vibration systems with gaps is studied. The Poincaré mapping
in the impact surface is established and the system’s Jacobi matrix is derived. By transforming the continuous dynamic sys-
tem into a discrete dynamic system and using Gram-Schmidt orthogonalization and paradigm Normalization, the Lyapunov
exponent spectrum of the system is obtained. Through numerical simulation, the convergent sequence of the chaotic attractor
and periodic attractor of the system is calculated. Combining the phase diagram, single-parameter bifurcation diagram and
Lyapunov exponential spectrum of the system, the stability of the periodic motion of the system and various bifurcation phe-
nomena are analyzed. Through the double-way change of the control system parameters, the phenomenon of periodic coexis-
tence between adjacent periodic motions is found, which verifies the validity and correctness of the calculation method. This

research provides a theoretical basis for the subsequent chaos judgment and chaos control of the system.
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