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Purpose. To study the interaction of the mine cars 
with loose and firm mounting of wheels and the rail track 
with straight and curved sections and vertical and hori-
zontal burrs affecting the state of burden, stability and 
safety of transport vehicles. 

Methodology. We have designed the mathematical 
model of the movement of the vehicles with loose and firm 
mounting of wheels on axles of wheelpairs along the track 
with different burrs using the Lagrange equations of the 
second kind and have solved the problem of obtaining in-
dicators of burden, stability and safety of mine cars. 

Findings. We have carried out the theoretical studies 
of indicators of burden, stability and safety of mine cars 
movement along straight and curved sections of track 
which have deviations from regulatory requirements to 
the width of the track and horizontal and vertical burrs. 
The calculation model considers vehicles with loose and 
firm mounting of wheels and various rail track sections 
(rails, rail sleepers, fasteners, base) with the elastic-
dissipative rigid and knuckle joints. 

We have determined the influence of the parameters 
of the vertical and horizontal burrs, as well as the broa-
dening of the rail track on the dynamic processes of inte-
raction between mine cars and the track. The accuracy 
degree of the interaction process research results for dif-



52  ISSN 2071-2227, Науковий вісник НГУ, 2013, № 2

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

ferent design models and assumptions for the mobile 
units and the track has been evaluated. 

Originality. We have determined the relations be-
tween the parameters of horizontal and vertical burrs in 
rails and the changes in burden, stability and movement 
safety of the mine cars at straight and curved sections of 
the rail track. We have discovered the resonance pheno-
menon caused by the proximity of the frequency of forced 
and natural vibrations of cars and determined critical speed 
for the safe mode of movement. We have determined the 
right scheme and allowance for moving units with loose 
and firm mounting of wheels on axles of wheelpairs. 

Practical value. The obtained results of the research 
can be used to develop technical standards for construc-
tion, maintaining and repair of the rail track taking into 
account valuation of allowances for the rail track width, 
horizontal and vertical irregularities, and providing the 
required burden, stability, and movement safety parame-
ters.

Keywords: mine track, mine car, burden, stability, 
safety, mathematical modeling 
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THE EMERGENCY SUPPORT MADE OF THERMOPLASTIC POLYMER 
COMPOSITE FOR SAFE OPERATION OF PNEUMATIC-TIRED WHEEL 

OF CARGO VEHICLE
Purpose. To develop the means of creation of thermoplastic polymer composites with long-term constructional 

properties for safe operation of tire products. 
Methodology. To achieve the goal we have used the empirical research methods (standard and model physical and me-

chanical test of the composites under long-term static and dynamic compression loads) in the laboratories of the Ukrainian 
State University of Chemical Technology and VAT “Dniproshina” (Ukraine) and have conducted the microscopic laboratory 
research in the National technical University of France (Sent-Etienne).

Results. We have considered the functional appropriateness to retrofit the traditional pneumatic-tired wheel with a 
special emergency support to ensure the safety of cargo vehicles in case of pneumatic tires damage. According to mod-
ern requirements of resource saving and environment protection in creating new products or additional items to already 
existing ones, the wheel running gear should retain acceptable level of its operational properties in the state of emergen-
cy rolling and repairability of damaged tires and have unlimited capacity for recycling. The research in the field of ma-
terials engineering allowed us to use the specially designed thermoplastic polymer composite for the emergency support 
development instead of traditional rubber, which is unacceptable for this purpose. A special list of constructional and 
technological properties allows us to avoid many problems of production, exploitation and processing, but require such 
constructional solutions of emergency support which let us to avoid using reinforcing elements. 

Originality. For the first time a test model has been suggested and a list of parameters and level of long-term construc-
tional properties have been defined for the material of emergency support of wheel running gear of cargo vehicle under 
compressive load. We have defined the mechanism of combined mechanical and physical contact between fibrous filler 
and polymer matrix, which gives us the possibility to make predictable changes of long-term constructional properties of 
thermoplastic composite.

Practical value. The design of the thermoplastic polymer composite produced from fresh and secondary raw mate-
rials has been tested for its technological appropriateness for development of the emergency support for upgrading the 
cargo vehicle wheel running gear with pneumatic tire 365/80R20 140 .

Keywords: safe movement, emergency support of wheel running gear, thermoplastic polymer composite 
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lications. It seems to be unwise to assess damages from 
possible loss of human life and health in the traffic acci-
dents caused by the sudden damage of pneumatic tires 
since this can be avoided by upgrading the traditional 


