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The paper deals with dynamie investigations of nonlinear discrete-continuous models in 
which elastic elements are deformed torsionally, longitudinally or transversally, and the classical 
wave equation can be used for the description of their motion. The investigations focus on 
nonlinear vibrations of the discrete-continuous models with a !ocal nonlinearity described by 
the polynomial of a third degree. The detailed analysis for a sim ple nonlinear discrete-continuous 

system is done. It is shown that amplitude jumps in the case of a hard characteristic and the 
escape phenomenon in the case of a soft characteristic can occur. 

l. INTRODUCTION

The paper concerns dynamie investigations of nonlinear discrete-continuous 
models. As it follows from the technical literature, the discrete-continuous sys
tems have received much attention. Such models consist of rigid bodies connected 
by means of ponderable elastic elements. To these models also belong those where 
the motion of elastic elements can be described by the classical wave equation. 

The use of the classical wave equation gives some limitations for the group of 
the systems under considerations; on the other hand, it enables to apply the so
lution of the d' Alembert type leading to the equations with a retarded argument. 
The foundations of the wave approach one can find in [1 - 5]. 

The wave approach allows us to consider the systems torsionally, longitudinal
ly or transversally deformed. In systems torsionally deformed, one may consider 
shafts on which various discs and gears are set. Such shafts can be found in bran
ched systems, gear transmissions, interna! combustion engines, transport drive 
systems, current-generating sets; mainly - in systems operating in rotary mo
tion, having densely distributed bearings, a considerable bending stiffness and a 
small stiffness in torsion, [1, 3 - 14]. As longitudinally systems deformed, one may 


































