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2. Improving the efficiency of the system of maintenance and repair of freight wagons

Реферат:
1. Дисертація на здобуття наукового ступеня кандидата технічних наук за спеціальністю 05.22.07 «Рухомий
склад залізниць та тяга поїздів». – Дніпровський національний університет залізничного транспорту імені
академіка В. Лазаряна, Дніпро, 2019. Дисертація присвячена проблемі підвищення ефективності системи
технічного обслуговування та ремонту вантажних вагонів шляхом переходу до системи ремонту за
технічним станом. Розглянуто доцільність додаткової оцінки технічного стану вузлів і деталей вагона
індикаторними засобами діагностування. Розглянуто зміни технічного стану вантажних вагонів, отримано
залежність ймовірності перебування вантажного вагона в робочому стані протягом життєвого циклу.
Встановлено, що при переходу до системи технічного обслуговування та ремонту за технічним станом



потреба у виконанні технічного обслуговування вантажних вагонів підвищується на 33 % з одночасним
зниженням загальної потреби у деповському ремонті на 36 % та з капітальному ремонті на 30 %. Досліджено
міжремонтний ресурс піввагона моделі 12-7023 який виявляється нижчим до 12 % порівняно з нормативно
встановленими значеннями. У випадку переходу до системи технічного обслуговування та ремонту за
технічним станом із застосуванням індикаторного контролю значення міжремонтного ресурсу для піввагона
моделі 12-7023 вище до 7,4 %. Використання запропонованих рішень дозволяє зменшити вартість життєвого
циклу піввагона моделі 12-7023 на 13,2 тис. грн.

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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