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In the present paper, the dynamie interaction between a bogie of a modern railway passenger 

car and a track is considered with the aid of a discrete-continuous mechanical model. This 

model enables us to investigate the bending-torsional-axial vibrations of the wheelsets coupled 
with the vertical and lateral vibrations of the track through the wheel-rail contact forces. 

The numerical results are obtained in the form of natura! frequencies, eigenfunctions and 

frequency response functions for the linearized bogie-track system as well as in the form of 

time histories and corresponding amplitude spectra of forced vibrations obtained by means of 

computer simulation performed for the non-linear system. In the computational examples for 
the bogie-track interaction, the influence of static and dynamie properties of severa! kinds of 

the track on the system dynamie response is studied. 

Keywords: railway bogie-track system, discrete-continuous mechanical model, coupled verti­
cal-longitudinal-lateral-torsional vibrations, numerical simulation. 

l. lNTRODUCTION 

Dynamie investigations of the running gears of modern railway vehicles have 
been performed for many years by many authors, [1 - 11]. Most of them fo­
cused the research on the low frequency range not exceeding 0-30 Hz, in order 
to study the stability of motion of the railway vehicles and their travel comfort 
properties, e.g. [1, 2, 6, 9]. The fast development of modern railway vehicles and 
increasing travelling speeds are associated with the phenomena of early wheel 
polygonalization and corrugation of rails, generation of the so-called "grumbling" 




























































































