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Abstract

One of the most important ways of increasing the effectiveness of an automobile is
to maintain its reliability at an optimal level. This provides to increase the capacity,
movement and ecologic safety of an automobile and to decrease costs of operation. The
proof of the importance of the mentioned issue is the fact that increasing the technical
readiness coefficient of an automobile with 5% stipulates increasing its capacity 1.2-1.3
times, and the expenses of providing technical condition during the whole operation cycle
are several times more than the expenses of manufacturing an automobile. That is why from
the viewpoint of increasing the effectiveness of road vehicles the topical problem is to
elaborate and develop such kind of methods which provide to maintain the desirable level of
reliability by means of minimum expenses.

This work is about stydying the mentioned issues on the examples of dump trucks

and includes development of the methods and forms of technical operation. It aims at
elaborating the methods of reliability control in the process of operation and increasing
technical-economic indices by their realization.
On the basis of reviewing the literature on the mentioned issue and analyzing the existing
methods the following objectives of research have been formed: elaboration of the methods
of comparative analysis of reliability coefficients of automobile constructions operating in
the same operation conditions; working out the model of defining the optimal resource of an
automobile by the criterion of decreasing the effectiveness; elaboration of the method of
differentiation of technical readiness coefficient of an automobile.

The work includes theoretical and experimental researches. The object of the study
is dump trucks of MAN and MA3 mark working in cities.

Performance of the mentioned automobiles in the same operation conditions and
requirements of their technical characteristics have resulted in determination of the method
of analysis of comparing reliability coefficients. It includes determination of coefficients and
resources of the mechanisms for calculation and correction of reliability coefficients when
the meanings of one of them are known.

The attention should be paid to those important indices such as guarantee mileages
of the automobiles under study. The basis of its definition is the probability curve of trouble-
free performance of units and a whole automobile, regularity and characteristics of creation
of failure. The level of 90-95% trouble-free performance has been taken to determine a
guarantee mileage.

The mathematical model of defining optimal resource of the automobiles has been
worked out. A criterion of decrease in effectiveness has been taken as an optimization
criterion; this means the increase in operation expenses of maintenance of reliability
together with increase in performance. The target function of defining the resource includes
the important summarizing index such as a reliability level. It is a ratio of the cost of
purchase of the automobile and operation expenses necessary for its maintenance. Besides
spare parts, materials and labour expenses, there have been included the expenses of
compensation of tear with which the optimal resource has been corrected. On the basis of
correlation relation between the said expenses and its coefficients, the regulation of the
change of summarizing expenses has been defined according to the mileage of the
automobile and the angle factor of the mentioned change has been found and this has been
envisaged while modeling the target function.

The technical readiness coefficient is one of the most important factors of the
effectiveness of movable composition of the automobile. It is the ratio of the time of the
automobile in working capacity and the whole performance time and depends on the tear
value caused by technical influence on the automobile. It changes (decreases) together with
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increase in mileage and, therefore, the planned mileage of the automobile diereses which
directly affects output capacity of the automobile. The optimization method means the
change of an average meaning of the mentioned coefficient into a differentiated meaning.
The tear increases in parallel with the increase in the parameter of the failure flow and the
regularity of the change of technical readiness coefficient is revealed, accordingly. According
to this regularity the coefficient will be differentiated according to the intervals of mileage
and planned annual mileages and output capacity, as well, will be determined.

In the experimental part of the study the statistics data found out as the result of
observations made on the automobile have been elaborated and the reliability coefficients
have been revealed according to trouble-free performance, endurance and fitness for
repairs. The failures and defects have been classified and sorted out according to the units
and systems for the automobiles of both marks. The nomenclature of limiting details of
reliability, the resources of units and mechanism and the parameters of distribution,
variation coefficients and average square deviation have been defined, the indices of the
automobiles of both marks have been compared and analyzed.

On the basis of the experimental data the regularity of the change of the expenses of

spare parts according to the mileage, the change of working capacity of eliminating failures
and defects and the labour expenses have been defined.
On the basis of the summarizing expenses of providing the reliability the reliability level for
the automobile and separate units has been revealed; they have been compared according
to the automobiles under study. The special attention has been paid to the value of spare
parts and mechanisms and the expenses of tear of the automobile; this gave us an
opportunity to find out the regularity of the change of technical readiness coefficient. The
tears caused by planned (preventive) technical service have been determined. These tears
do not change the regulation of the change of technical readiness coefficient but they are
the integral part of constant value.

Joint analysis of the theoretical and experimental studies has been carried out. The
results obtained by data processing have been included in the simulated mathematical
images of the elaborated methods and main conclusions have been made. The calculations
have shown that the guarantee mileages of the automobiles under study vary. It is 50,000
km for MA3 and 80,000 km for MAN. Despite the fact that the resources of the details and
the units of MA3 are less than the same details and the units of MAN, the expenses of spare
parts greatly exceed the analogous indices of MA3, the reason of which is the difference
between their market value.

The optimal resource of the automobile has been defined according to the method

worked out with the criterion of decrease in effectiveness. It is 465,000 km for MAN, and
420,000 km for MA3. The expenses of spare parts in the conditions of this resource are
36,000 and 25,000 GEL, accordingly. The worked out methods gives an opportunity of
differentiating the expenses according to the intervals of mileage.
The change of technical readiness coefficient according to the mileage has been defined by
analyzing the results of the study. It has been differentiated during the period of the whole
resource envisaging all kinds of tear caused by technical reason. During the guarantee
period the normative index of its maximum meaning equals to 0.98, and for post-operation
period it decreases with 0.02 annually which gives the opportunity of an optimal variant of
mileage planning.

In case of the worked out method of differentiating the technical readiness
coefficient, the economic effect according to the output capacity of the automobile amounts
to 12.2% in the first year and in next years it decreases with 1.1% annually.
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