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Purpose. To solve the problem of the low durability 
of wheelpairs of electric locomotives and trolleys 



ISSN 2071-2227, Науковий вісник НГУ, 2012, № 5 79

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

working in the conditions of abrasive dust and increased 
humidity, with lots of curves of small radius of less than 
10 meters, the poor condition of the rails and ballast. 
Disruption of the work rhythm of the technological chain 
‘face – lift’ causes economic loss. 

Methodology. In mines of Krivyi Rig bassin we have 
studied the characteristics of operation of wheels (track 
geometric parameters and their stability, which includes 
broadening of rails, unevenness in height, gaps between 
the rail joints), environment settings and operating 
conditions (hardness and abrasiveness of dust, humidity 
of the rail track). 

Findings. Constructive solutions for uniform 
distribution of loads between the wheels and bearing 
units of locomotive transport, and processing methods of 
improvement of the reliability of wheelpairs have been 
found out. 

Based on the analysis of the locomotive transport 
working in mines of Krivyi Rig bassin, namely: wheel 
set design, production technology, operation and 
maintenance, recommendations on improvement of its 
reliability have been suggested. 

The most efficient and cost effective way to solve this 
problem is to choose the right grade of steel, production 

and heat treatment technology for the wheels, takind into 
account the wheel-rail contact. 

Originality. We have analyzed contact interaction 
between wheel and rail in real conditions and studied the 
effect of different factors on the wear resistance of the 
wheels. 

Practical value. We have analyzed the technology of 
wheels and wheel set production at factories. As a result 
the optimal chemical composition of steel and proper 
heat treatment technology has been suggested. 

After analysis of the operating conditions of the 
locomotive transport and production technologies we 
have proposed ways to improve the wear resistance of 
the wheelpairs. 

Constructive solutions concerning design of wheels 
and suspension system, as well as technological methods 
of rising reliability of the wheelpairs will reduce the 
production cost of minerals, and increase productivity. 

Keewords: wheel, rail, reliability, wear protection, 
hardness, residual stresses, steel alloy, thermal treat-
ment, abrasive wear 
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