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Abstract

Mechanical systems with clearances are used in various types of machines. In such
mechanical systems, impact vibration is often seen between the elements, and the performance
of machine is hindered; however, the energy of impact vibration may sometimes be used for
special purposes.

In this paper, impact vibration arising when a mass collides against rigid walls under
the action of a harmonic exciting force and Coulomb friction in a mass—spring system of one
degree of freedom was studied and the conditions for maintaining a stable periodic vibration
were analyzed.

It was found from theoretical analysis and numerical calculations that the periodic impact
vibration, whose period is 7 times as large as the input period, appears in the mechanical
system without friction; however, the domain of values of frequencies and clearances for
causing a periodic vibration decrease as the friction acting on a mass becomes large.
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