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The contacts between elastic bodies can be described by the Hertzian contact theory[1]. The

two-dimensional Hertzian contact theory gives us the relation between the deformation of a disk

é and the compressive force P as

0 =~ ;r%{ln (4W§R) —1—1/}, (1)

where R is the radius of the undeformed disk, E is Young’s modulus, and v is Poisson’s ratio[2].

On the other hand, in the low speed head-on collisions of macroscopic materials, the relation
between the restitution coefficient e and the impact speed v is described by the quasi-static theory
of low speed impacts([3]. The quasi-static theory is an extension of the Hertzian contact theory
to include the dissipative force. The dissipative force originates from the internal viscosity of
materials and is described as a function of the velocity of deformation. By solving the equation of
motion for the deformation with adequate initial conditions and calculating the rebound speed,
we can obtain the relation between the impact speed v and the restitution coefficient e.

In our previous simulation of oblique impacts between an elastic disk and an elastic wall
which are based on the mass-spring model, we have confirmed that the model can reproduce an
early experimental result[4, 5] and the prediction from the phenomenological theory of oblique
impacts[6]. However, the model cannot reach an equilibrium state described by the Hertzian
contact theory because of the lack of the dissipation mechanism. In the simulation of low-speed

impact, we also have found a discrepancy between our numerical result and the prediction by

the quasi-static theory.
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In our presentation, we show our refined model can reproduce the Hertzian contact theory
and the quasistatic theory of low-speed impact by introducing some defects in our previous
model (Fig.1-2)[7]. We also discuss the process to the equilibrium state in the model and the
relation between the number of defects and the Shannon entropy calculated from the velocity

distribution function of all the mass particles of the disk.
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Figure 1: The relation between the deformation Figure 2: The relation between the colliding

and the external force. The dotted line is eq.(1) speed v anfl t?e restitution ‘co.efﬁment e Th.e
with v = 0.336 dotted line indicates the prediction by the quasi-

static theory.
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