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During operation railway wheels of various strength levels, cyclic changes in
temperature and degree of plastic deformation are considered the main factors
formation of metal damage on the rolling surface.

The mechanism formation of fracture centers is based on achieving the maximum
permissible limit accumulation of defects of crystalline structure in the metal of the
rim of the railway wheel during rolling. Based on this, the main direction increasing
the service life of railway wheels should be considered measures aimed at inhibiting
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process of formation of irreversible damage to the metal on the rolling surface. The
achievement of this goal can be achieved qualitatively in different ways.
Optimization chemical composition of wheel steel with subsequent heat treatment is
the most common direction for improving the strength and crack resistance
characteristics of railway wheels and their individual elements [1].

A qualitatively different direction is the use of operations to restore dimensions of
the wheel rim or the use of treatments aimed at reducing gradient of accumulated
defects crystalline structure and residual internal stresses in the metal after a certain
operation of the wheel. Compared to thermal technologies, treatments using magnetic
field pulses or electric current [2] deserve some attention. Common to such
treatments is the practical absence thermal influence on the processes of structural
transformations. The known effect plasticization of deformed metal from the action
of electric current is based on a change at movement of free electrons under influence
of an electric pulse [3]. Proportionally increasing energy of moving electrons from
the action of electric current, the pressure on dislocations will increase from their
side, contributing to a decrease at activation energy for the start of their
movement [4].

The calculation of the pulse frequency is limited to conditions for occurrence of
the "skin effect":

fo=( ty-p-y-6°)7,

where f, — critical frequency (Hz), above which the "skin effect” occurs; y —
specific electrical conductivity (Ohm/m); uo, — magnetic permeability of vacuum
(H/m); u — relative magnetic permeability of the studied metal material; J — thickness
of the metal layer to be processed (m).

According to given ratio, for processing a metal layer up to 20 mm thick, it is
necessary that the pulse frequency does not exceed critical value (interval 1.27—
0.31 Hz), then the duration of the electric current pulse should be approximately 0.4—
1.6s.

The material for the study was a fragment of a railway wheel rim, prematurely
withdrawn from service. The Vickers hardness of the rolling surface near the ridge
(A) and side surface of the rim (C) was 7—7.7 GPa, and at middle (B) 5.5-6 GPa. The
given difference in hardness is due to the level intensity of cyclic heating metal at rim
areas during braking of the rolling stock. After processing fragment of the wheel rim
with electric current pulses, a certain softening of the rim metal was achieved. The
decrease in hardness for the area A was 20; for B 9 and for C 11 % compared to the
original state. Considering that during electric pulse treatment the temperature did
not exceed 50°C, achieved level of softening is not associated with heating the metal.
Moreover, heating to 50-150 °C, due to the development of deformation aging, will
contribute to an increase at hardness of cold-deformed carbon steels [1].
Microstructure studies have identified changes in the shape of slip lines in the cells of
structurally free ferrite.

If we consider that according to stoichiometry in the steel of railway wheel, the
proportion of structurally free ferrite is 18-27 %, the decrease in hardness by 10—
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15 % is quite justified. Moreover, the use of X-ray structural analysis confirmed
effect of softening the metal after action of electric current pulses. In proportion to
decrease in hardness, a decrease at density of dislocations, an increase at size of
coherent scattering regions, and a decrease at micro stresses were determined.
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Enepretnunuii ayaut tsaroBoro pyxomoro ckiany (TPC) e nan3BuvaitHo
aKTyaJbHOIO 337]a4€0 B YMOBaxX IIOCTIMHOTO 3pOCTaHHS I[iH Ha EHEeproHocii Ta
HEOOX1THOCTI 3MEHIIIEHHS €KOJIOTTYHOTO HABAHTAXKEHHSI. 3aTI3HUYHUN TPAHCIOPT, 5K
OJIUH 13 HAWOLIBII €Heproe(PEeKTUBHUX BHUJIIB TPAHCIOPTY, BCE X Ma€ 3HAUYHUN
MOTEHIIAJT ISl TOJAIBIIOT ONTHUMI3allll CHOXXHBAaHHS €Heprii. AyAuT J103BOJISIE
11eHTU(IKYBaTH Hee(PEKTUBHI PEXUMH POOOTH, BU3HAYUTH HAMOUIBLII CHOXKMBAYl
€Heprii Ta po3pOOUTH KOHKPETHI 3aX0AM ISl MIABUIIECHHS €HeproeeKTUBHOCTI, 110
B KIHI[EBOMY IMIJICYMKY Be€J€ A0 CYTTEBOI E€KOHOMIi EKCIUTyaTalliHUX BUTpAT 1
MIJBUILEHHS KOHKYPEHTOCIPOMOXKHOCTI [1, 2].

[lHeBMaTUUHA CHUCTEMa € OJIHUM 13 HAMOUIBIIMX CIIOXKUBAUIB €HEPrii cepes
JOMOMDKHHMX CHUCTEM JIOKOMOTHBA, OCOOJIMBO Ha €JIEKTPOBO3aX Ta TEIJIOBO3aX 3
eJIEKTPUYHOIO Tepeayeto. [i CHoKUBaHHS Mae HUKIIYHUI XapakTep i 3aleXkuTh Bijl
HacTynmHHX (akTopis [1]:

e IHTEHCHUBHOCTI TaJIbMyBaHHs — YacTe raJibMyBaHHSI BUMarae OuIbIll YacTOTro
ITONIOBHEHHS 3aI1ACHOTIO PE3EpPBYapy;

e BUTOKIB MOBITPS — HETEPMETHYHICTh TAJbMIBHOI MaricTpami moi3ia Ta
BHYTPIIIHIX MEPEX JIOKOMOTHBA TPU3BOAUTH JI0 TIOCTIMHOTI poOOTH KOMITpecopa.

e peXuUMy pOOOTH KoOMIIpecopa — €(QEeKTHBHICTH KOMIIpecopa Ta WOro
CUCTEMH KepyBaHHS;
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