Accepted Manuscript =

Dynamic characteristics and stability of vibrations of a high speed complex bogie
system

Vladimir Stojanovi¢, Marko D. Petkovic, Jian Deng

PII: S0997-7538(17)30219-X
DOI: 10.1016/j.euromechsol.2017.12.007
Reference: EJMSOL 3530

To appearin:  European Journal of Mechanics / A Solids

Received Date: 15 March 2017
Revised Date: 21 November 2017
Accepted Date: 26 December 2017

Please cite this article as: Stojanovié, V., Petkovi¢, M.D., Deng, J., Dynamic characteristics and stability
of vibrations of a high speed complex bogie system, European Journal of Mechanics / A Solids (2018),
doi: 10.1016/j.euromechsol.2017.12.007.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.euromechsol.2017.12.007

Dynamic characteristics and stability of vibrations

of a high speed complex bogie system

Vladimir Stojanovi¢#", Marko D. Petkovi¢b, Jian Denge

aDepartment of Theoretical and Applied Mechanics, Faculty of Mechanical Engineering,
University of Nis, A. Medvedeva 14, 18000 Nis, Serbia

bDepartment of Computer Science, Faculty of Sciences and Mathematics, University of Nis,
Visegradska 33, 18000 Nis, Serbia

<Department of Civil Engineering, Lakehead University, Thunder Bay,
Ontario, Canada P7B 5E1

Abstract

This paper studies the stability of vibrations of a complex bogie system moving along a high
order shear deformable infinity beam on a viscoelastic foundation. The complex bogie system is
modeled as a system of three elastically connected elements similar to the model of high-speed
trains. Two cases of connection between the bogie elements are considered: the traditional and
the one proposed here that includes the allowed transverse displacement between the
elements. Stability conditions are determined and discussed for both types, along with the
important advantages of the proposed model. Identical supports are modeled as a system of
springs and dashpots attached to the bars on the one side, which interact with the beam through
the concentrated masses on the other side. It is assumed that the masses and the beam are
always in contact. The paper analyzes the case when the complex bogie system exceeds the
minimum phase velocity of waves in the beam, which may lead to the vibration of the system
making it unstable. The instability regions are found for the complex bogie system by applying

the principle of argument, contour integration and D-decomposition method.
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