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Abstract

Improvement of operating system of motor car service

In the conditions of quantitative and applied intensification of rolling stock of
automobile transport special attention is given to the material and labour costs
incurred for maintenance of desirable level of their technical condition. It is
stipulated, on one side, by the efficiency of motor cars use and high level of service,
and on the other side, by provision of traffic and ecological safety. That’s why the
paper theme is topical and prospective.

Given work deals with investigation of mentioned issues by the example of
motor cars and involves improvement of methods and forms of operation. It foresees
the optimization tasks for preventive operations and part replacement that need to be
carried out for cars, and that makes it even more topical.

Work objective is the provision of desirable level of technical condition for
motor cars during the operation process by means of improvement of service operating
system.

On the basis of analysis of current state of the issue and in order to achieve the
mentioned goal have been formulated the research tasks:
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e elaboration of methods of preventive operations and formation of
classification groups in order to provide the technical state of modern motor cars;

e elaboration of methods of determination of optimum periodicity for
implementation of operations and operation groups;

e elaboration of methods on improvement of system of replacement of parts,
which limit the reliability of motor car systems and mechanisms;

This work consists of theoretical and experimental studies. Private motor cars,
operation of which is related with their use basically in city conditions, are taken as
the subject of research.

In the theoretical part of the work at the first stage, on the basis of constructive
analysis have been formed the conventional classification groups according to motor
car systems and mechanisms. The level of effect of failure and malfunction on the life
(resource) and the performance degree of assemblies and mechanisms has been taken
as a basis of creation of groups of operation that gives us an opportunity to establish
three groups of operations, which need to be implemented: auxiliary parallel systems
(systems acting on the life); auxiliary sequential systems (systems acting on
functioning quality); basic systems.

For established groups of operations have been elaborated the models of
optimization of their performance periodicity. As the optimization criterion has been
taken the minimum of specific consumption with the condition that the reliability
level will not be less than permissible. Possible values of minimum and maximum life
of basis system, between which will take place selection of optimal one, and
coefficient of repetitiveness of operation, according to which has been carried out the
specification and adjustment of periodicity, have been determined.

As the basis of modeling of part replacement system has been taken the
structural scheme of researched assembly (system) along with the technology of
assembling-disassembling, as well as reliability indices, safety requirements and
conditions of producer factories concerning group replacement of parts.

During formation of part replacement strategy have been introduced such
important parameters as the coefficient of component (part) life utilization, which
represents the ratio between actual (worked out) and average life. With the purpose of
comprehensive analysis of replacement system in the model has been foreseen the
coefficient of parts’ utilization, which includes the cost per part. As the criterion of
optimization of individual and group replacement of parts have been taken the
minimum specific costs, in which the costs of fault time amendment were foreseen.

Elaboration of statistical data of failures for separate motor cars and revelation of
reliability indices according to systems and mechanisms took place in the
experimental part of the work. Failures and malfunctions have been grouped
according to the sign of manifestation and their percentage distribution has been
established according to separate assemblies and parts of mechanisms and systems.
Their life (resource) and pattern of distribution have been determined along with
corresponding parameters.

Parameter of failure flow for systems and mechanisms and its change with
increase of run have been also determined. Operation time between failures varies in
the wide range and is equal to 5,0-55,0 thou. km for various mechanisms and systems.
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Pooled analysis of theoretical and experimental researches has been carried out.
With the purpose of realization of a method of determination of periodicity of
technical service operations for various systems the experimental data have been
entered into elaborated model and according to special calculation tables has been
determined the periodicity of carrying out operations for lubricating, air-distribution
systems, clutch gear and other mechanisms.

With the purpose of practical implementation of optimization method for
running repairs have been established the list of individual and group replacements
according to limiting parts and assemblies. It is given in the form of special tables and
values of remaining life for various kinds of replacement have been determined, that
gives us the opportunity to formulate the appropriate conclusions.

Target function of elaborated method for optimum periodicity of operation on
classification groups comnsists of criteria of failure-free performance and specific
consumption. According to operation intention and content the level of failure-free
performance should be within the limits of 0,90-0,98 for systems acting on the
maximum traffic safety and for other systems in all cases the specific consumption rate
should be minimal in order to preserve the reliability.

Using the elaboration of statistical data obtained during surveillance over motor
car has been established the list of parts and mechanisms limiting reliability and have
been determined the parameters of their life (resource) distribution. As analysis
shows, their life (resource) changes within the limits of 45,0-288,0 thou. km with
0,25-0,85 variation coefficient and it is the subject of normal, Weibull and exponential
distribution laws.

Percentage distribution of failures rate has been implemented according to the
failure behavior (gradual, sudden) and material of parts fabrication (metal, rubber,
plastmass etc.). The parameter of failure flow has been established for separate systems
and their behavior as per run, that represents the obligatory condition for
optimization of modes of technical impact and of part replacement system.
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