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MATHEMATICAL MODEL OF MECHANICAL PART OF 

ALLOCATE ELECTRIC ENGINE DIESEL-TRAINS 

Doctor of Technical sciences, Professor V. Dmitrienko, Ph.D., Associate 

Professor, doctoral candidate A. Zakovorotniy, MSc D. Hlavchev, National 

Technical University "Kharkiv Polytechnic Institute", Kharkiv 

Was developed mathematical model of mechanical part of allocate electric 

engine diesel-trains, which take into consideration a parallel operation of two 

equivalent traction asynchronous electric engines, and elastic connections 

between wagons: 
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where 1vV , 2vV  3vV  – speed of the first, second and third wagons accordingly; 

1dvM , 2dvM  – electromagnetic moments that develop the first and second 

equivalent motors respectively; motm , pasm  – respective masses of the motor 

and passengers wagons; 21vvF , 32vvF  – the interaction forces between the first 

and second, second and third wagons of diesel train; 1vF , 2vF  3vF  – the power 

of resistance of the first, second and third wagons respectively; 21vvC , 

32vvC  – elasticity coefficients between the first and second, second and third 

wagons. 

In the model (1) electromagnetic moment of first )( 1dvM  and second 

)( 2dvM  engines obtained from two parallel working mathematical models 

actuators diesel train with equivalent asynchronous electric engines [1]. The 

results of modeling in Matlab and comparing with the real data confirmed the 

efficiency of the proposed model.  

The developed mathematical model allows, on the one hand, get all the 

main processes occurring in the electric engine, and on the other hand, to 

monitor distribution of interaction forces between three wagons of diesel train. 
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