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Frequency Conditions on Dynamic Stability
of Non-linear Elastic Systems

Yukio Yoshikawa*

It has been widely recognized that the stability of elastic
systems subjected to follower forces 1s studied by using the kinetic
criterion. Such a dynamic method is based on investigating linear
small motions induced as a result of perturbations of the positions

of equilibrium of systems.

There have been many studies of linear elastic systems with
follower forces reported in the literature. However, very little
is known about the influences of non-linear elasticity on stability

of systems.

The present paper discusses the stability of systems subjected
to follower forces for non-linear elastic columns. For such pro-
blems, approach to stability is made by introducing the process of
averaging methods in the theory of non-linear oscillations. To
investigate, furthermore, the state of equilibrium of such systems,
the analysis is based on homogeneous equations of motion -"Mathieu

equations”- in the vicinity of the state to be characterized.

This investigation proves that the stability of systems is ruled

by frequency conditions;

niwy + npw, t ceee + npwy = 0,

( n,; integer )
and this relation is the necessary condition for the determination

of eritical load.
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