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Abstract

Malkus chaotic water wheel is a typical mechanical device to show chaotic phenomena. This paper
discusses the mechanical mechanism of Malkus chaotic rotation. The mathematical model of Mal-
kus wheel chaotic rotation is transformed into Kolmogorov system. Based on different coupling
modes of inertia moment, internal moment, dissipative moment and external moment, the main
influencing factors and internal mechanical mechanism of Malkus wheel chaotic rotation are ana-
lyzed and discussed by combining theoretical analysis with numerical simulation. The main fac-
tors affecting the chaotic rotation are internal energy, kinetic energy and Hamiltonian energy.
Through the analysis and simulation, we know that the lack of torque mode cannot produce chao-
tic rotation phenomenon; the full torque mode can produce chaotic rotation phenomenon, and
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four kinds of torque are indispensable, at the same time, only when the dissipation and external
force match, it can produce chaos.
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Figure 1. Three dimensional periodic orbits
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Figure 2. Trajectory of state variable z
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Figure 3. Energy evolution diagram
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Figure 6. Hamiltonian energy evolution diagram
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