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Abstract

The nonlinear governing equations of the liquid sloshing modals in cylindrical storage tank are
established. Through integration, the analytical expressions of the homoclinic orbits of this kind of
system are got. Using the Melnikov method, the global dynamical behaviors are analyzed. The
threshold of the chaotic motion is calculated, which shows that there exists global bifurcation and
chaos when the system is subjected to greater disturbance. Meanwhile, numerical simulations are
also given, which confirm the analytical results.
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Figure 1. System model
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Figure 2. Modal of sloshing liquid
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Figure 3. Bifurcation diagram
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Figure 4. Curves of the responses at g =280 (a) Time history; (b) Phase plane; (c) Poincare mapping
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