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Purpose. To prove the reasonability of computer simulation as an instrument for study of mechanical system dy-
namics, which allows us to substantiate the appropriateness of newly-developed technical solutions. 

Methodology. We have compiled the system of differential Lagrange equations of the 2nd order and them by means 
of Wolfram Mathematica software. The initial conditions and mass-inertia data have been prepared by means of CAD 
Kompass 3D. The results of simulation have been verified by CAM “Universal Mechanism”. 

Findings. We have proposed to analyze dynamics of mechanical systems of mining rail transport by the method of 
CAD simulation. It allows us to use CAD model parameterization to vary model characteristics on the stage of devel-
opment with dynamics indices assessment, mechanical stress of elements, reliability and lifetime estimation subject to 
exploitation conditions. The solution of those tasks is realized in corresponding mathematical models, which describe 
technical solutions or in the 3D models developed in CAD/CAM software. This allows describing inertial, geometrical 
and kinematical parameters, force interaction.  

Originality. Verification of theoretical and experimental research becomes possible due to modern approaches of 
dynamic systems simulation. Preparation and implementation of the initial data created in different CAD/CAM software 
in one mathematical model provides the possibility to carry out plenty of research with different system parameters.  

Practical value. We received the possibility of the obtained data exchange between separate parts of a mathematical 
model. This brings the time saving and increases the level of scientific study. 

Keywords: dynamics, simulation, rail-wheel interaction, dynamical stress, mining rolling stock research 
 

Introduction.3 The riving regime of the mining roll-
ing stock on a rail track causes complex interaction pro-
cesses between all elements of the transport system. And 
the rolling stock unity, which possesses proper geomet-
rical, elastic-dissipative and inertial characteristics, is an 
element of the complicated dynamical system. 

The design features of the dynamical systems which 
are at issue provide significant meaning, and above all the 
characters of joining between separate members and units 
of the vehicle. Because of dynamical interaction of the 
mine rolling stock and the rail track, and its insufficient 
maintenance their elastic-dissipative parameters constantly 
vary in difficult exploitation conditions of the mine. Thus 
the improvement of the existing mining vehicles design or 
the developing of a new one requires to study in depth the 
dynamical processes within such systems [1]. 

In some papers [2] the enhancement of the theoretical 
research accuracy was reached due to the input of the 
proper dynamical coefficients, which were determined 
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during the experimental studies in industrial conditions. 
However, such coefficients characterize only the tested 
designs and cannot be applied as a dynamical character-
istic to other types of vehicles with design scheme differ-
ent from the experimental one. 

The appearance of state-of-art mathematical instru-
ments and powerful computers allows us not merely to in-
volve into research the initial data and calculation schemes 
subject to design features of transport vehicle for quasi-
static conditions but also to study self-induced and forced 
oscillations of the system ‘rolling stock – rail track’ [0].  

The application of computer simulation software for 
development of new systems of mining rolling stock 
saves time and allows us to avoid the expensive stage of 
models’ and pilot units’ production and testing in mining 
conditions. This section of synthesis of an integral so-
phisticated energy-mechanical system should be included 
into development procedure on the designing stage. Thus 
it is an actual issue of development and exploitation of 
mine locomotives.  

Results. With the purpose of validation of new tech-
nical solutions for: mine rolling stock design, develop-
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