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Abstract

The partial differential equation of 1

hastic vibration of a parametrically excited beam

was derived. The beam is graded by an ideal elastic material, and it is subject to axial stochastic external

excitation. The influence of rotatory inertia of beam cross section and transverse shear of beam cross

section under the transverse force, and the corresponding members in the partial differential equation are

taken into account. Bernoulli particular integral meihodmd Lapmge method of variation constant are
blem. The

used for the transformation p
of It stochastic differenti
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1 Introduction

The transversal vibration beam problem is
classical, but in current university books on
vibration, we can find only the Euler-Bernoulli’s
classical partial differential equation for
describing transversal beam vibrations. In
monograph [11] we can find a nonimuar pamal

Lyap P » multifreq

extended partial differential equation of
transversal ideally elastic beam vibrations was
presented idering the inertia ion of the
beam’s cross sections and transverse shear of
the cross section. Also, in numerous papers,
by using the partial differential equation of the
transversal ideally elastic beam vibrations with
members, by which influences of the inertia
of the beam’s cross sections and

differential equation for d
vibrations of the beam with nonlinear
constitutive stress-strain relation. By using the
asymptotic method of Krilov-Bogolyubov-
Mitropolskiy [10, 11], many authors studied one
frequency  or  multi-frequency  nonlinear
oscillation regimes of deformable bodies.
Specially, Hedrih [2, 3, 4, 5] studied one-single
nnd lwo-ﬁeqmncy stationary and nonstationary
g I and forced
vibrati oi‘beams,‘[‘ | vibration of the
beam on the elastic Winckler’s foundation under
the action of multi-frequency forces with

transverse shear of the cross section by
transversal forces are taken into account, and
based on the h [9] by N ki as the
scientific source, the complex properties of the
transversal  vibrations of the beam are
investigated.

In paper [1] stochastic stability of
iscoelastic sy under bounded noise
excitation was investigated. For small damping
and weak random fluctuation, asymptotic
expressions are derived for the Lyapunov
exponent and the rotation number using the

frequencies in the form of the first fn
resonuurmgcofﬂwbemnwasa]somdwdby
Hedrih[3], and some results of transversal
vibration of beams graded by a creep and
hereditary material were obtained in [6,7].

In the university book [12] by Raskovié, an

hod of stoch g. From the sign
of the Lyapunov exponent, the condition for
asymptotic stability with probability 1 of the
trivial equilibrium state is obtained.

In the present paper, the mhllny of a pure
elastic beam subj o
bounded excitations described by mchastlc

e
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| Vibration of & lly Excited B Interessional

§=1234..., k=12, in the forms of
expressions (35) with probability 1 for
evaluation of the stability or instability, we must
find the Lynpunuv exponent with maximal
values b p from

Institut Matematiki
pp. 233-246. (in Rus f— < :;J:‘
(6] Hedrih (Stevanovié) S

Vibrations of a
Derivative  Constit

defined sets, and d ine kinetic

of the beam vibration such that this Lyapunov
exponent is with negative values. This is not
simple, b we need i igation of the
max 4 <0, s=1234,., k=12. Also,

we can consider the case when only one of the
Ay =aJ(,,,—£;- £=1234..., k=12:is

equal to zero, and all other different from zero;
this analysis needs a large discussion.
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Figure 1. Planetary reductor:
a* photograph of a real planetary reductor and
b* dynamic model of a planetary reductor
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