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Abstract

This paper deals with modeling and it’s application of an impact system, which is composed of ball and flat
body. An impact model considering both duration of impact and energy loss is proposed. The resultant force
due to impact is formulated by introducing a new complex stiffness based on Hertz's contact theory. From the
expression for the resultant force, the impact system is modeled by both a nonlinear spring and a nonlinear
dashpot. The characteristics of the nonlinear spring is expressed by using Hertz's theory, and that of the
nonlinear dashpot is expressed by a function of the displacement and the velocity. The model parameters are
determined by the configuration , the material value and the coefficient of restitution in the impact system.
Experiment and simulation are carried out to demonstrate the accuracy of the proposed model for two systems

In the first system,high polymer ball and steel rod with flat ends are used as impact elements. In secound
system,ball and rod of high polymer are used. The validity of the model is shown from comparison between
experiment and simulation. In addition, an impact model in considering of a change of system characteristics
during impact is proposed,and, it’s validity is examined.

Moreover, this model is applied to ball-impact-damper. In numerical simulation, an analysis considering both
rotation and slip of ball is proposed. The validity of the model is shown from comparison between experiment
and simulation. Also, damping characteristics in the free vibration of the system is obtained by using this
model.
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Fig.3 Comparison between experiment
and simulation (Steel rod:h=20mm)
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Fig.4 Histeresis characteristics (h=150mm)
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Fig.5 Histeresis characteristics (PE rod:h=150mm)
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Fig.6 Histeresis characteristics (PE rod:h=150mm)
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