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Abstract; A general contact modeling method of elastoplastic contact between particles is
proposed to study the vibration and energy dissipation characteristics of the particle system. The
basic form of constitutive equation concerning normal plasticity contact between particles is
established and a dimensionless constitutive relation can be obtained based on the finite element
method accordingly. A loading-unloading multipath model of elastoplastic contact between
particles is presented. A theoretical formula of normal plastic energy dissipation is deduced. Based
on the discrete element method, numerical simulations on the characteristics of vibration and
energy dissipation for the particle system under harmonic excitation are carried out. The results
show that the linear system exhibits the characteristics of nonlinear vibration caused by particles.
Granular media appears to be a complicated nonlinear state of motion similar to the chaos near the
resonance region. Although the way of energy dissipation on particle damping effect remains
unchanged, normal plastic contact alters the dynamic contact behavior between particles and has
great influence on the dynamic characteristics of the vibrating particle system.

Key words; granular media; plastic contact; FEM; DEM; dimensionless constitutive equation;
multipath model
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