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Simulation and vibration reduction of sandwich
panels with granular dampers in vessels using
multiphase flow theory of gas-particle

Abstract: In this research, the efficiency of granular dampers in improving the vibration
performance of a composite engine seat structure in a vessel has been investigated. Due to
the time-consuming computation process of dynamic analysis of these dampers using
processes such as discrete elements, an optimal alternative process based on multiphase
flow theory has been developed. First, the characteristics of a unit of this type of damper
are extracted and its equations are developed to estimate the equivalent damping
coefficient. For this purpose, multiphase flow theory is used, in which the kinetic theory
of dense fluid flow and the Moore-Columb theory are used to model the collision and
friction between particles within the cell. Due to nonlinear dependence, a Python code has
been used as a convergent loop in the ABAQUS software environment to implement the
damping estimation process. In the result section, after performing validation and proving
the accuracy and speed of calculations, it was shown that the amplitude of vibrational
acceleration in this model has significantly decreased.
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3 Gas-like regime
4 Multiphase Flow Theory (MFT) of Gas-Particle

! Granular dampers
2 Collect & Collide
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