
64  ISSN 2071-2227, Науковий вісник НГУ, 2013, № 4

Г Е О Т Е Х Н І Ч Н А  І  Г І Р Н И Ч А  М Е Х А Н І К А ,  М А Ш И Н О Б У Д У В А Н Н Я 

 

 629.4.027

V.V. Protsiv, Doc. Sci. (Tech.), Professor,  
K.A. Ziborov, Cand. Sci. (Tech.), Associate Professor,  
S.A. Fedoriachenko 

State Higher Educational Institution “National Mining University”, 
Dnepropetrovsk, Ukraine, e-mail: serg.fedoryachenko@gmail.com 

 

ON FORMATION OF KINEMATICAL AND DYNAMICAL PARAMETERS 
OF OUTPUT ELEMENTS OF THE MINE VEHICLES IN TRANSIENT 

MOTION 
. . , -  . , ., 
. . , . . , .,  
. .  

    „  -
 “, . , , e-mail: 

shivatro@yandex.ru 

      
      

   
Purpose. To determine the parameters of elastic-dissipative connections in the running gear of the mine vehicle en-

suring its safety motion through vertical and horizontal irregularities of the rail track under given angular kinematic 
movability of its output elements. 

Methodology. We have formulated a differential equation system using Lagrange equations of the 2nd order, which 
have been solved in Wolfram Mathematica software after differentiation. The calculated data have been used in order to 
identify the values of dynamic loadings affecting the output elements of the mine vehicle and for further evaluation of 
elastic-dissipative connection parameters. 

Findings. The mathematical simulation and analysis of dynamic processes of mechanical system “mine vehicle – 
railroad” has been carried out. The values of dynamic load of output elements of the running gear (on the example of 
mine cart -3.3-900 with movable and resilient mounting of wheel) have been determined. The received data became 
initial data for calculation of the elastic-dissipative connection “wheel centre - tread”. We have determined that the ad-
ditional kinematic wheel movability provided by the elastic-dissipative properties is one of the main factors that influ-
ence the safety factor at curvatures. 

Originality. We have considered the elastic-dissipative connection of the output elements of the mine vehicle influ-
ence on the safety factor and exploitation safety of rolling stock in transient motion. 

Practical value. The research results provide the possibility of calculation of the additional value of wheel mov-
ability when driving through curvilinear zones of the rail and to vary the movability degree depending on the exploi-
tation environment. Mentioned factors affect the operating safety and reliability at the expense of dynamical load re-
duction. 
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Introduction. 5Exploitation conditions analysis of 
mining wagons at enterprises of Eastern Donbas and 
their breakage causes [1] allowed to develop a new de-
sign of axle-box, which reduces dynamic loading of 
chassis members and increases motion stability at curva-
tures [2]. 

The character of bogie’s members load disturbance 
determines dynamically unstable motion regime of min-
ing wagon. Therefore, to increase its dynamical features 
it is necessary to develop requirements to verisimilar rel-
ative displacements of bogie’s members with additional 
kinematical movability. 

The value of angular movability, as well as radial and 
axial displacements of wagon’s output members must 
provide possibility to take rational wheel alignment angle 
within curved rail track, and while drive through horizon-
tal track imperfections [1, 3]. 

The design of the bogie with kinematically movable 
output members provides wheel displacement in measure 
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of resilient deformation of wheel center and bandage 
kinematic constraint, as well as free displacement of 
spherical bodies in conical bushing surface. The bounda-
ry value of possible displacement is determined by fol-
lowing geometrical parameters of interactive members of 
kinematical pair “seat-guiding bushing – sphere”: angle 
of cone moving line, diameter of spherical bodies and 
curvature radius of sphere rolling on the cone surface. 
Power factors, which determine conditions and character 
of reciprocal relative motion, are: permissible value of 
axial component of full reaction, which is generated in 
bearing and depends on conicity of seat-guiding bush-
ings, diameter of spherical bodies and on preliminary 
gripping torque of the axle-box that provides its axial ri-
gidity. The gripping torque varies in tiny measures. This 
is explained by kinematical features of coupling – the 
necessary condition of its workability is the absence of 
clearances between contact pairs. Otherwise, redundant 
movability will arise, which results in accelerated wear 
of working surfaces of contact members, increase of dy-
namic loading on the wagon’s bogie. 
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