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Abstract

The important way of motor cars’ efficiency improvement is the maintenance of
motor vehicle operable condition at the adequate (optimal) level. This provides the
increase of motor car performance, traffic safety and ecological compatibility, as well
as reduction of operational costs. The great importance of the mentioned issue is
testified by the fact that costs incurred for motor car maintenance and repair are 2-2,5
times bigger that expenses for new motor car manufacturing. That’s why from the
viewpoint of improvement of automobile transport efficiency the great importance is
attached to the elaboration of the methods that provide the maintenance of desirable
level of motor car reliability under conditions of minimal expenses.

The work objective is the elaboration of motor cars reliability management
methods during the operation process and improvement of technical and economic
parameters of efficiency by means of their implementation.

On the basis of literature review round the mentioned issue and current methods
analysis the following primary tasks have been established: effect of parameters of
operation mode on the indices of reliability of motor vehicles assemblies and systems
and the processing of their assessment methods; the elaboration of the method of
determination of optimal periodicity of maintenance operations implementation; the
claboration of optimal systems of assemblies’ and systems’ parts replacement
according to technical and economic criterion.

The work consists of theoretical and experimental researches. The city bus
“Bogdan A-092” operating in city conditions is taken as the object of research.
Proceeding from the operational conditions of mentioned buses became necessary the
determination of interrelation of reliability indices and operation modes. In order to
estimate the mentioned interrelation the correlation coefficient is used.

The mathematical model of motor cars maintenance optimization has been
elaborated in the work. During modeling of maintenance mode optimization the
reliability criterion has been taken into account that is reflected by limit values of
technical state’s parameter. The model elaborated for determination of service
(maintenance) periodicity allows us to reveal optimal periodicity of any system or
mechanism of motor cars when the criteria of both reliability and unit costs minimum
will be taken into account.

In order to provide automobile transport rolling stock’s maintenance on the
desirable level are foreseen such technical impact works that are connected with parts
replacement. The goals and reasons stipulating the advantages of one or another
system of parts replacement and the efficiency of its application will be revealed from
the perspective of technical and economic criterion. The strategy of parts replacement
with taking the coefficient of parts application into account has been determined as a
result of research.

In the experimental part of the work has been carried out the elaboration of
statistical data obtained as a result of observations over buses under study and
revelation of reliability indices according to reliability, durability and repair
suitability. Classification and grouping of failures and stoppages (disorders) has been
carried out according to assemblies and systems. Nomenclature (list) of parts limiting
motor vehicles reliability has been determined according to indices of reliability and
cost, resources of assemblies and systems have been discovered, as well as
distribution parameters, variation coefficients and mean-square departures.

On the basis of experimental data has been determined the level of motor cars
assemblies’ and systems’ reliability, parameter of failure flow and the work between
failures has been revealed. For limiting parts have been drawn the curves of their
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failure-free operation probabilities. The index of limiting parts resources distribution
has been discovered according to change of unit costs.

Proceeding from the operational condition of city buses for mechanisms and
systems has been determined the number of braking and clutch engagement, and on
the basis of it the curves of density distribution have been drawn and nomogram
converting loading cycles number to the runs has been composed.

United analysis of theoretical and experimental researches has been
implemented. Results obtained by means of experimental data processing have been
inserted into modeled mathematical expression of elaborated methods and basic
conclusions have been obtained. The value of correlation coefficient between values
of clutch plate and the wear of brake drum’s frictional pads has been determined. On
the basis of current data the optimal periodicity of clutch and braking systems
maintenance has been defined. For the clutch and its systems it is equal to 30 thou.
km, while for braking system is within the limits of 28 thou. km.

Elaborated methods of determination of maintenance periodicity are imple-
mentable in practice and their implementation is possible not only for clutch and
braking systems but also for other assemblies and units of the motor car.

During formation of the variety of current repair special attention should be
focused on the technical impact that is connected with restoration of working capacity
of units and elements of gear box, while in the braking systems — with the restoration
of working capacity of elements of hydraulic gear and handbrake. It is stipulated by
the fact that the expenditure of spare parts for the maintenance of working capacity of
mentioned elements equals to 80 and 90%, correspondingly.

By taking into account the expediency of technical feature of formation of
current repairs’ variety have been elaborated the systems of parts replacement and has
been calculated (revealed) parts replacement coefficient.

By analysis of research results has been established the change of coefficient of
technical readiness according to the run and by taking into account all kinds of delays
caused by technical reasons, by means of reduction of number of technical repairs the
coefficient of technical readiness has been increased from 0,85 to 0,90, and as a result
buses’ performance increases by 6%.
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