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2. The improvement of adhesion between wheels and rails by means of the modernization of the control system for
railway vehicles.

Pedepar:

1. Y puceprauiiiHiii po60Ti yTouHEeHa MaTEMATUYHA MOJIeJIb KOHTAaKTHOI B3aeMO/Iii KOJIICHOI Tapy 3 peiiKoBOIO
KOJIi€I0 3 ypaxyBaHHSIM Pi3HMX QPUKLIMHUX CTaHIB KOHTAKTY i IOBIJIBHOTO PO3TalllyBaHHS KOJIiICHOI Tapy 1070
KoJiii. OTprMaHO 3aKOHOMiPHOCTI 3aJ1€XKHOCTI CHJIM 34EIJIEHHS BiJ] BEJIMYMHU BiJHOCHOTO KOB3aHHS. Pe3ysibratu
OOCJiIKEHHS 3 TaHOI MaTEMaTUYHOI MOZeJi 6y/11 BUKOPUCTaHI TPY CTBOPEHHI MaTeMaTU4HOI MOJEi
IIPOCTOPOBOTO PYXYy PEMKOBOr0 TPAaHCIIOPTHOTO 3ac00y (au3esnb-noisz JEJI-01) 3 ypaxyBaHHSIM XapaKTE€PUCTUK
TSATOBOT'O €JIEKTPONpUBOAA. Po3po61eHO KOHCTPYKIIilI0 MiKpOIIPOLLECOPHOI CUCTEMH, 110 MOJIIIIIYE TSATOBI i
IVHaMi4yHi I0Ka3HUKMA PEUKOBOrO TPAHCIIOPTHOrO 3aC00y. PO3p06s1€HO NPUHIMIY 1 aJITOPUTMU KePyBaHHS
TATOBOIO €JIEKTPOIEPENaYel0 JOKOMOTHBA: aJIFOPUTM [TIOOCHOTO PEryJIIOBaHHS IIBUIKOCTI IPOCIM3aHHS KOJICHUX

ap; JITOPUTM peasi3allii TITOBUX i FaJIbMOBUX XapaKTEPUCTHK JIOKOMOTUBA; aJITOPUTM KEPYBaHHS [I0AYEI0 MICKY.



Y pesyibTari ekcriyaTtauiiHoi nepesipku ausesnb-noizga JEJI-01 orpuMati gaHi, o nigTBepaKyoTh [IPAaBUJIBHICTh
BUOOPY OCHOBHUX IIPUHIUIIIB i aJITOPUTMIB KEpyBaHHS, BUKJIQZIEHUX Y AUCEePTaLLil.

2. In the thesis work, review of publications, articles and patents for solving a problem of adhesion with usage of
control and adjustment system for railway vehicles was made. Document analysis shows that the most of
companies use asynchronous tractive motors for solving this problem and the same method for optimization of
adhesion for railway vehicles is used. The method is based on the determination of a value for wheel pairs’
acceleration, which is an indicator of wheels’ slip. However, as a rule, the method of the control for absolute slip
velocity is applied too. The basis for the determination of a value for absolute slip velocity is artificial imitation of a
value for vehicle velocity. The control strategy analysis shows that most of the methods have the same approach to
a problem for slip detection. A lot of strategies use signals of vehicle velocity and the adhesion as input signals for
their control system. The differences are how to use and interpret these signals. Usage of microprocessor control
systems allows for the application of different control strategies by means of the software change. The
mathematical model of the interaction between wheel pairs and rails for different adhesive conditions and
arbitrarily assigned position of wheel pairs relatively rails was made. Realization of adhesive force for tractive,
starting and breaking modes was researched. Patterns for the definition of adhesive force depending on relative
slip of wheel relatively rail for different adhesion conditions were developed. This model is a basis for the method
of determination tractive and braking properties for railway vehicles on design stages and gives input
characteristics for a development of the control strategies for microprocessor control system with asynchronous
tractive motors. Calculation results of the mathematical model of the interaction between wheel pair and rails
were used for developing of DEL-01 train modeling. In this model, mutual work of mechanical and electric parts of
vehicle has been taken into account. The software for this mathematical model was created by using of
programming language C. The values of adhesion forces for different adhesive conditions were calculated.
Adequacy verification of the given model has been proved by comparing the result of computation with
experimental data. The structure of microprocessor control system, which improved tractive and dynamic
characteristics of railway vehicles, was proposed. The improvements are reached by means of optimization for
cooperation using of pneumatic and electric braking systems, adjustment of pushing efforts for braking shoes on a
wheel, adjustment of braking torques for tractive motors by using the criterion for adhesive force and by using the
maximum possibilities of tractive motors in tractive mode. The principles and algorithms for control and
adjustment of tractive electricity transmission were developed: the algorithm of slip velocity adjustment for the
each axle, the algorithm of realization tractive and braking characteristics for railway vehicles and the algorithm
for the operation of the sand system. The simulation model of the proposed principles and algorithms was
performed in MatLab-Simulink software product. The sanding device of the sand system was developed for
increasing the efficiency by means of the control of its productivity and for the prevention of the sand caking. The
results obtained have been used in choosing and realizing the parameters of the microprocessor control system of
tractive electricity transmission, which was created for DEL-01 train at the following enterprises - HC
"Luganskteplovoz" and JSC "Elektrovazhmash". The test data of the created microprocessor control system showed
that the proposed principles and algorithms are reasonable.
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