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Abstract

Based on the Filippov’s theory of non-smooth dynamical systems, this paper studies the global dy-
namic behavior of a class of dry-friction SD (Smooth and Discontinuous) oscillators placed on a con-
stant speed motion conveyor belt. The existence, type and stability of the balance point of the sub-
system are discussed in depth. Subsequently, using the Lyapunov function method and Filippov's
convex combination theory, the system analyzes the existential conditions of the global attractor,
and gives the sufficient conditions for the splitting of the edge period track and the edge and the sleep
track. It further reveals the regulatory effect of the conveyor belt velocity on the state of existence and
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the rupture mechanism of the same boarding track under critical parameters. The validity of the
theoretical analysis is verified through numerical simulations, and these conclusions obtained pro-
vide a theoretical basis for the design and vibration damping control of the geometric split-line vi-
bration system with dry friction.
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Figure 1. Model schematic
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Figure 2. Graphs of two functions in different cases
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Figure 3. Schematic diagram of local equilibrium points
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Figure 4. The system (2.4) has a unique homoclinic orbit under this condition. m=1,k=5h=1,/=1.5,4=0.075144,g =10
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Figure 5. The system (2.4) admits a double homoclinic orbit. m=1,k=5h=1,1=1.5,4=0.04,g =10
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Figure 6. Schematic of a closed orbit tangent to the sliding mode domain. m=Lk=5h=11=1.5,u=0.3,g=10,v, =0.5
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Figure 7. Bifurcation schematic of homoclinic orbits for system (2.3). m=1Lk=5h=1,1=1.5,14=0.075144,g =10
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Figure 8. Schematic of homoclinic orbit bifurcation for system (2.3). m=1Lk=5h=1,1=1.5,4=0.04,g=10
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