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Texniuni nayku

MATHEMATICAL MODELING OF COMMUTATION CURRENT OF LOCOMOTIVE
TRACTION ENGINES
Ananieva O.M., D.Sc. (Tech), Professor, Babaiev M.M., D.Sc. (Tech), Professor,
Davydenko M.H., Cand. tech. Sciences, Associate Professor, Panchenko V.V., Cand. tech.
Sciences, Associate Professor
Ukrainian state university of railway transport, Kharkiv

Currently, there is a steady increase in operating costs for maintaining the existing fleet of
locomotives [1]. In order to increase the reliability of the operation of locomotives, it is necessary
to have reliable information about the technical condition of their individual components. Statistical
data on the reliability of the traction rolling stock equipment show that a large share of failures falls
on traction motors, and it increases with the increase in the service life [2].

Operational diagnosis of locomotive systems and components is the basis of a modern
strategy for their maintenance and repair. About half of DC motor failures are due to armature
problems. Therefore, the operational control of the armature windings of the specified engines
ensures obtaining information about the vital part of their malfunctions. However, the requirements
for operational control and simultaneous access to the windings contradict each other. It is possible
to remove this contradiction by using indirect control of electromagnetic processes in the engine
without interfering with its design. In particular, defects in the armature winding strongly affect the
commutation currents of the armature sections. The occurrence of a short circuit in a section leads
to the formation of an additional circuit of the section, which has both an inductive and a galvanic
connection with the intact part of the winding of this section. As a result, not one differential
equation, but several differential equations are now required to describe the section current.

A mathematical model of the commutation current in the presence of short-circuited turns
of the armature section was built, which includes a limited number of parameters of the curve of
the time dependence of the current [3]. The main of these parameters are the generalized time
constant of the switched section and the indicator of complete coverage of the section by this circuit.
The evaluation of these parameters when comparing real and model switching current curves makes
it possible to detect both the very fact of the presence of a short circuit and the number of turns of
the section covered by this short circuit.
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