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Pedepar:

1. Inceprartiist Ha 3M06YTTSI HAYKOBOTO CTYIEHs KaHAUAaTa TEXHIYHUX HayK 3a creljanbHicTio 05.22.07 «PyxoMuit
CKJIaf, 3aJ1i3HULLb Ta TATa M0I31iB». — JIHINPOBCHKUI HALliOHAJIbHUY YHIBEPCUTET 3aJ1i3HUYHOIO TPAHCIIOPTY iMEHI
akagemika B. Jlazapsna, [IHinpo, 2019. lucepTaiiis npucBs4YeHa rmpobaeMi migBuIneHHs e(PeKTUBHOCTI CUCTEMU
TEXHIYHOTO 0OCJIyTOBYBAHHS Ta PEMOHTY BaHT)KHUX BaroHiB MIJIIXOM [IEPEXOMly O CUCTEMU PEMOHTY 32

TEXHIYHUM CTAaHOM. PO3TJISIHYTO JOLIIBHICTD JOJATKOBOI OL[iHKY TEXHIYHOIO CTaHy BY3JIiB i fleTasie BaroHa



iHOVMKaTOPHUMH 3aCO0aMU AiarHOCTYBaHHS. PO3IJISIHYTO 3MiHM TEXHIYHOTO CTaHY BAHTKHUX BarOHiB, OTPUMAHO
3aJIeXKHICTb IMOBIPHOCTI Iepe6yBaHHS BAHTA)KHOT'O BaroHa B pOO0YOMY CTaHi IIPOTSATOM KUTTEBOTO LIUKILY.
BcTaHoBIIEHO, 1110 IPU [1IEPEXOAY 0 CUCTEMU TEXHIYHOTO 00CJIyTOBYBAaHHS Ta PEMOHTY 32 TEXHIUYHUM CTaHOM
noTpeba y BUKOHaHHI TEXHIYHOTO 00CIyrOBYBaHHS BAHTKHUX BaroHiB MiABUIYeThCS HA 33 % 3 OHOYaCHUM
3HIDKEHHSM 3arajlbHoi NOTpebU y IeNIOBCbKOMY PEMOHTI Ha 36 % Ta 3 KamniTalbHOMY peMOoHTi Ha 30 %. JlociiaxkeHo
MIKPDEMOHTHUI pecypc MiBBaroHa mogesi 12-7023 saxuii BUSBIISETbCS HIDKYUM [0 12 % NOPIBHSAHO 3 HOPMATUBHO
BCTAQHOBJIEHUMU 3HAYEHHSIMU. Y BUNIQJIKY IEPEXOAY 10 CUCTEMU TEXHIYHOTO OOCJIyTOBYBAHHS Ta PEMOHTY 3a
TEXHIYHMM CTaHOM i3 3aCTOCYBaHHSIM iHIMKATOPHOTO KOHTPOJIIO 3HAUYE€HHS Mi)KpEMOHTHOTO PeCypCy 115 MiBBaroHa
mogeni 12-7023 Buie 10 7,4 %. BUKOpHUCTaHHS 3alIPOIIOHOBAHUX PillleHb O3BOJISIE 3BMEHUIUTU BapTiCTh JKUTTEBOTO

LMKJIy IiBBaroHa mogesi 12-7023 na 13,2 tuc. rpH.

2. The dissertation is devoted to the problem of improving the efficiency of the system of maintenance and repair
of freight wagons, by moving from the operating system of planned repairs to the repair system in a condition that
allows taking into account the real need for repair of freight cars. The expediency of an additional assessment of
the technical condition of the units and parts of the vehicle by means of diagnostic means is considered. The
criteria for assessing the technical condition of freight wagons in operation and during repair is substantiated. The
current direction of evaluation of the technical condition is indicative control. Various performance wear and tear
indicators are used in such crucial parts as friction wedge, adapter, slider, wheel, brake pad. The use of indicators
minimizes the human factor in determining the wear units and parts of the wagon, shortening the time of
technical maintenance of cars at the maintenance park, allows you to get around the car inspectors without the
use of measuring instruments and templates. The probability of finding a freight wagon in the corresponding life
cycle will be determined by its previous technical condition, and the total magnitude of the set of all possible
states consists of a Markov chain for random processes with random states and a continuous flow of time. As a
result of theoretical studies, the dependence of the probability of finding a freight wagon in working condition
during the life cycle was obtained. On the basis of the obtained expression for the probability of finding a freight
wagon in working condition, the expression for the coefficient of technical readiness of the car park is specified.
Since the technical condition of the freight wagon is constantly changing, that is, maintenance or repair will be
necessary, then this state can be divided into several levels, which will include: the level of maintenance required;
the level of the need for ongoing repair; the level of the need for major repairs. For the proposed levels, the
expressions for the probability of failure-free operation of the freight wagon in general form are taken, which takes
into account the probability of failure-free operation of the freight wagon at the appropriate level with the help of
indicator control boundary states of nodes. The interpretation of Harrington's desirability function for the case of
application to freight cars is given. It is proposed to assess the quality of the train safety index in the form of
correction factor, which is determined by the ratio of the probability of finding a freight wagon in working
condition and the design probability of failure-free operation of the freight wagon at the appropriate time interval.
In addition, theoretically, an estimate was given to the inter-repair resource of freight wagons with the suggestion
of an expression for its evaluation. Presented the results of experimental studies in the transition to the system of
maintenance and repair on the technical condition with the use of indicator control of the boundary states of the
units of freight cars. When applying the indicator control of the limiting states of the units of the gondola there is a
reduction of the influence of the human factor on the technical condition during conducting the system of
maintenance and repair. In the transition to the system of technical power of the state with the use of indicator
control of the boundary states of the nodes, the total volume of work on the maintenance of freight wagons is
increased by 33 %, while there is a simultaneous decrease in the total volume of work on depot (by 36 %) and
overhaul (by 30 %). Comparing the inter-repair resource of the semi-trailer 12-7023, depending on the run in real
operating conditions, is lower by 12 % compared to the prescribed values under the existing system of
maintenance and repair. In the event of a transition to a system of maintenance and repair on a technical condition
with the use of indicator control of the boundary states of nodes, the value of the inter-repair resource for the
gondola 12-7023 is higher by 7,4 % compared with the normative values established under the existing system of

maintenance and repair. In the transition to a system of maintenance and repair on a technical condition with the



use of indicator control of the boundary states of the units of freight cars, it is possible to achieve a reduction in
the cost of the lifecycle of the gondola 12-7023 by 13,2 thousand UAH.
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