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FREQUENCY OF LONGITUDINAL VIBRATIONS
OF A PIECEWISE HOMOGENEOUS CORRODED
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Abstract

We consider longitudinal eigen vibrations of a prestretched bar piecewise
homogeneous in length. We assume that the bar posseses initial state called both
by prestretch and uniformly distributed corrosion reducing to wear. Assuming
that wear velocity may depend on stress, the frequency value of the considered
vibrations is determined depending on problem parameters.

Introduction. Corrosive action may lead to different consequences. One of
the significant consequences is wear that leads to change of geometrical parameters
of constructions and consequently to change of stress-strain state. These changes
influence on operating characteristics of the construction, in particular, on dynamic
ones. One of the extended forms of vibrations of a bar are longitudinal vibrations.
The goal of the paper is to investigate longitudinal eigen vibrations of a corroded
loaded bar inhomogeneous in length.

Problem Statement. Let’s consider a stretched bar inhomogeneous in length
(fig.1)

Fig. 1. Application of additional dynamic load.

Let at some time t1 the bar be subjected to longitudinal load q (t), applied to the
end face x = L. (The end face x = 0 remains rigidly fixed). Therewith the force T
doesn’t change its value (fig.1). In this case the bar possess initial stress-strain state
determined by the force T and corrosive wear. Assume that the additional load is
dynamic and leads to longitudinal vibrations of bar’s points. Write the equations of
these vibrations.

Assume that initial stress is such that it can’t be neglected, but at the same
time the motion equations may be linearized [1]. Then, allowing for initial stress
the equation of longitudinal vibrations of the bar will be of the form:
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