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The Self-Excited Oscillations of Elastic Beam
with a Frictional Force on an Arbitrary Position

by Kunitsugu NAKASHIMA
Yoshiaki ARAKI
Yasusuke JINNOUCHI

Abstract

This paper deals with the self-excited oscillations of an elastic beam with a frictional force on an arbit-
rary position. The system consists of a rotating cantilever with length / supported by a slider bearing at
arbitrary position b/ To analyze the system including multiple modes of oscillation, three different types
of mechanical models are established, i.e. one-degree-of-freedom model, one dimensional finite difference
model and two dimensional finite difference model. The dynamic behaviours of self-excited oscillations
are analyzed theoretically applying the method of averaging and numerically by use of the method of
Runge-Kutta-Gill for one degree-of-freedom model and Willson- § Method for the finite difference models.

The analyses yield the folllowing results:
(1) The influences of the magnitude and position of frictional force and also of the internal and external
damping upon the generation of self-excited oscillations are obtained.
(2) Although there exist multiple solutions in the theoretical analysis, there generates only one mode of
oscillation in the experiment. The mode of oscillation which actually generates is obtained by the numer-

ical analysis of the finite difference models.
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