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1. TligBuieHHs HAAIMHOCTI I'SITHUKOBYX BYy3J1iB BAHTXHUX BaroHiB IIVISIXOM YA0CKOHAJIEHHS TEXHOJIOTI ix

BiIHOBJIEHHS

2. Development and improvement of existing technologies of resource-determining surfaces of freight car

Pedepar:

1. lncepraliist NpUCBsY€Ha PO3B'sI3aHHIO aKTyaJbHOI'O HAYKOBO-IIPUKJIAJHOTO 3aBHAHHS 3 MiABUILEHHS
MIXPEMOHTHOTO PECYPCY IT'SITHUKOBHUX BY3J1iB BAHTXHUX BaroHiB. 30KpeMa, y TEOPETUYHOMY aCIIe€KTi pO3POOJIEHO
MOJeJIb i 3aIPOIIOHOBAHO BUPAa3U /1Sl BU3HAYEHHS CTaHy 3HOCY ITAITHUKOBOT'O By3JIa 3 IPOTHO3YBAHHSAM
MI)KPEMOHTHOTO PECYPCY, 110 HA MPAKTULi A€ 3MOTY 3MEHIIMTY BUTPATH HA PEMOHT 3aBJISIKY MiJBULEHHIO
MIXXPEMOHTHOTO PECYPCY ITSITHUKOBUX BY3J1iB BAHTAXHUX BaroHiB. BUKOHaHO TeOpeTHUYHE OOI'PYHTYBaHHS
MiABUILEHHS MiXKpEMOHTHOT'O PECYPCY IT'SITHUKOBOTO By3Jla BAHT)KHUX BarOHIB 3 BUKOPUCTAHHSM TEXHOJIOTIYHUX
MEeTO[IiB noJiinmeHHs (i3uKO-MeXaHIYHUX Ta TPUOOTEXHIYHUX BIACTUBOCTEN CIIOJyY€HUX [IOBEPXOHb ITITHUKOBOTO
By3Jsla. BopHOYacC ynepue oTpruMaHo MOZENb 11715 OLiHKY BEJIMYMHU 3HOCY LU HIPUYHOI TOBEPXHI MiJIIITHUKA, SIKa
BpaxoBye (Pi3MKO-MexaHiuHi Ta TPUOOTEXHIYHI BJIACTMBOCTI MaTePialiB, O B3a€EMOIIOTh Y ITITHUKOBOMY BY3JIi, i
CyMapHi cuiy, mo Oil0Th y [ONEPEYHOMY I ITO3[40BXHbOMY HalPsIMKaX. TaKoX BIEpIIE 3alIPOIIOHOBAHO BUPA3U [IJIst

BM3HAYEHHSI 3a30PY B 3'€[JHAHHI «IT'SITHUK — T ITHUKY, SIKi BDAXOBYIOTb F€OMETPUYHE I10JI05KEHHSI [IOBEPXOHb, 1110



B3a€MOJ{I0Th, @ TAKOXK 3MiHYy BEJIMUMHU 3HOCY ITSITHUKOBOTO By3Jla B IIPOLIECi eKCITyaTallii BAHTaXXHOTO BaroHa.
ExcryataniiiHi OCaiIpKeHHs 3 BU3HAYeHHS! MDKPEMOHTHOTO PeCypCy ITSTHUKOBUX BY3JliB BAHTR)KHUX BaroHiB
mogeuni 12-7023 nigTBepauiy QOLIbHICTE 3aCTOCYBAaHHSI KOHTAKTHOIO HaBAPIOBAHHS 3HOCOCTIMKUX KOMITO3ULINHUAX
CTPIiYOK.

2. In the first section, an analysis of the faults of freight cars that led to transport incidents was carried out. As a
result, the need to increase the service life of the foot assembly of freight cars was identified. Therefore,
technological methods for repairing and increasing the wear resistance of the foot assemblies were considered, as
a result of applying the technical and economic criterion, it was established that the most attractive technological
methods are laser and plasma surfacing, despite the high cost of these methods, they provide the highest value of
the service life between repairs of foot assemblies. Taking into account the simplicity of application, it was
proposed to use contact welding for repairing foot assemblies. This method does not require additional special
equipment, that is, industrial transformers and other means of wagon repair enterprises can be used. In the
second section, a study of the operational wear of foot assemblies and thrust washers of the spring beams of
freight wagon bogies was carried out. As a result of the conducted studies of the operational wear of the thrust
bearings and thrust bearings of the bogie beams of freight cars, it was established that the uncoupling for
premature repair when forecasted for the ultimate wear of the thrust bearing occurs when the freight car has run
for 174 thousand km, and for the wear of the thrust bearing, the forecasted service life is 320 thousand km. That is,
the resource-intensive element of the freight car is the thrust bearing, which has an insufficient service life, and to
achieve the service life of 300 thousand km, it is necessary to increase its wear resistance. The third section
presents the results of theoretical studies of the service life of freight car bogies, in which the thrust bearing
assembly is the resource-generating element. When considering the interaction of the elements of the pair "thrust
bearing - thrust bearing" of a freight car at the moment of applying traction force, an expression for determining
the gap is proposed. The use of composite strips for welding them onto the cylindrical surface of the thrust
bearing is theoretically justified. It has been established that when using a composite tape during the repair of the
freight car’s footrest assembly, the strength and wear-resistant properties of the cylindrical surface of the thrust
bearing increase, i.e. during the operation of the repaired car, the wear value will also change, which is 2...2.7 times
less than in the base version. The fourth section presents the results of the study of the physical, mechanical and
tribotechnical properties of the restored surfaces of the piston assembly, which confirmed the theoretical
prerequisites for increasing the service life of the piston assemblies. Bench studies have shown that the wear rate
of repaired thrust bearings with welded composite strips is 2.7...5.6 times lower than the wear rate of thrust
bearings repaired by surfacing and 1.6...4.3 times lower than the wear rate of thrust bearings with installed wear-
resistant elements. The fifth section presents the results of operational studies to determine the service life
between overhauls of thrust assemblies of freight cars of model 12-7023, which also confirmed the feasibility of
using contact welding of wear-resistant composite strips. The predicted values of the service life between
overhauls of the thrust bearing of the gondola car model 12-7023 in terms of wear are 660 thousand km and 680
thousand km of mileage, respectively, for the two cases. Forecasting the service life between overhauls based on
the permissible wear of the diameters of the thrust bearings of the gondola car model 12-7023 showed that the
mileage before repair for thrust bearings with welded composite strips Fe-Cr-Ni-Cr3C2 is about 1 million. km, and
for thrust bearings with welded composite strips Fe-Cr-Ni-TiC - 740 thousand km. The overall economic effect of
applying the proposed technology of restoring the thrust bearing by contact welding with a wear-resistant
composite strip is 79991.85 UAH, and the payback period is 1.9 years. effect of applying the proposed technology of
restoring the thrust bearing by contact welding with a wear-resistant composite
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