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Abstract

In the past, the impact vibration arising when a uniform beam colliding with another
dody at a point has been studied theoretically in detail, but in general it is difficult to analyze
the impact vibration caused in beams with variable thicknesses and more complicated systems.

In this paper, the finite element method is used to analyze the impact vibration caused in
a cantilever beam with variable thicknesses and a concentrated mass at the free end. The
dynamic property of the colliding point is represented by two models. One of them is a
mathematical model consisting of two springs and a damper, and the other is a typical
collision model assuming the proportionality relation between the colliding velocity and the
bounding velocity in each collision. From the present study, the following conclusions were
obtained.  The dynamic response of beams can be simulated on a digital computer with
sufficient accuracy by dividing the beam into several elements at an appropriate ratio. The
vibrational components of high order appear in beams in which internal {riction and the
attached mass are small, but the increase of internal friction and statical force pressed against
the other body, and the appropriate selection of the attached mass, the beam shape and the
location of colliding point reduce these components and the displacements and colliding
velocities.
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