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Abstract: This report provides an analysis of the existing systems for maintaining the
transport vehicles® technical condition. Presented are the essential fetures of advanced
concepts for managing the technical condition of transport vehicles with electronic control
systems.
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Introduction

‘The ffectiveness of the transport vehicles exploitation is greatly defined by the level of
organization processes for control and management of the technical condition. Diagnostic,
maintenance and repair expenses substantially affect the exploitation costs for the transport
process [4]. Therefore, it is significantly important to avoid most of the falures in the system,
if possible, and the occurring faults and malfunctions to be quickly eliminated.

Main Part

‘Nowadays, most of the existing systems in control of the performance and the reliability
of the modern transportation abjects compel to the following requirements:

- providing certain level of operational reliability against rational material and labor cost

- provide save drivability and vehicle emission control for the transportation indusiry

- System performance planning for the effcient program operation and proper calculation

of the necessary system resources

- Consistency of the basic principles behind the systeny’s performance and results and

measuring the shifting in the system running environment, as well as the reliability and
safety of the automobile construction parts

- Testing, evaluation and conclusions drawing on the transportation system performance

Most of the modern day existing systems used for the efficient management and running
of the transportation vehicles have emerged during the past century. The major aspect of each
such system is their Siructure and process performance, The design of ‘the system is
determined by the environment in which it operates and the influence of this eavironment.
The system performance is highly dependent on the frequency of the environment influences
and distortions, labor load, operations’ characteristics, etc.

‘The Development of the maintenance (ransport means’ system goes through several
stages. The Inital stage coincides with the time of creation of the first vehicles. The accuracy
and reliability of determining the technical state practically depends on the service StafP's
experience and knowledge. They were two opposing direstions developed during the initial
stage. In the Soviet Union where the transport vehicles were exploited with minimum
preventive operations and in the English ammy where the transport vehicles were regularly
sssembled, inspected and assembled. During this stage in 1930 begins the formation of
systems for maintaining the technical condition with regulated structure and norms. The
structure of the system for maintaining the technical condition and its basic regulations were





[image: image2.jpg]ceniralized in Rusia. In USA and Germany they were at the level of major transport
associations and manufucturing companes.

Therefore the rules for the appropriate maintenance practices used in the transportation
now could be divided in the following three categories Fig. 1 [6]:

- unplanned maintenance concept;

- preventive maintenance concept;

- concept of supervision and fault diagnosis.

Unplanned malntenance

Fig. 1 Technical maintenance concepts

“The first concept, unplanned maintenance, requires that some influence s preformed afler
malfunction or fault occurs. The time of occurrence of malfunction or fault s accidental
event, Thus the time duration and the type of the repair operation cannot be cstimated. The
preventive_ mainicnance concept is designed o_ensure trouble-free.operation of the
ransportation. The system s being regularly maintaincd and fixed, and the machine parts are
changed strictly when their "lfe time" is reached. However, under this concept there is the
disadvantage that some clements that are sill able to operate must be replaced, thercfore
‘making the concept economically ineflicient. This Strategy cxecutes cspeciall in the aviation
‘where safety and reiability is prime factor. These classical approaches arc limited. They don't
give a deeper insight and do not allow fault diagnosis. With the rapid development of the
diagnostic equipment the use of diagnostic conceptions enhances.

The off-board diagnostic model gives opportunity for a definite detection of faults
according o type, size and location. The time of faut detection can be greatly decreased if the
process is supported with informational system comprising large database: for diagnosing
processes and their typical fuults or malfunciions.

“The on-boerd diagnostic on the other hand indicate early faults o deviations of the normal
process state which in many cases avoid further damages to the system and thercfore reducing
considerably the costs for repair. In Table 1 arc shown comparison of the advantages and
disadvantages of the three concepts.





[image: image3.jpg]Despite the undisputed advantage of the diagnostic concept, according (o [6] the
unplanned maintenance concept and the preventive maintenance concept will have areas of
implementation in the future. It is cconomically sound (o implement the unplanned
maintenance stralegy for the machines' systems for which reliability and the technical
condition docs not play 2 vital ole.
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“The transport vehicles with advanced microprocessor control systems are characteized by
the following festures:

- presence of many additional transducers and actuators, which according (o the reliability
theory can be considered 2 systems with sequentially assembled elements, reducing the
reliable indexes of the system;

 the failures and malfunctions in the computcr systems are difficult to diagnose with
conventionsl methods, and the consequences of them (suspending the transport process,
increasing th fucl consamption and toxiity of exhaust gases) ae diffcul o climinate;

 the availability of cletronic control unit allow the deviations of operating parameters of
the management system (o be recognized and stored. The process takes the form of code
‘malfunctions and reports when vhicle i in operating mode or during maintenapce and repair
]

- determining the deviations of cerain physical parameters in the working process s
carried out by indirct clectica signals, which hindersthe detection of the cause.

“The computer systems implemented into the transport vehicles, as well as using the
information technologie. give an opportunity for new more ¢ffcient conception for echnical
maintenance. The adaptive system is such an example. The mainprinciples of this system are:

- operational management of the technical condition;

- individual evaluation of technical state of each specific objct;

- prediction ofthe objects technical sate;

- individual determination of prevenive actions.
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On that basis, are specified the fype and frequency of the actions on the transport vehicle
[1,2,3]. The output data include the values of the observed diagnostic parameters and the
icage at the fime of te transport vehicle’s diagnosis.

Conclusion

Flectronic control systems used in modern transport vehicles allow not only (o optimize
the processes, but alsoto implement highly cficient adapiive systems for maintaining the
vehicle's technical condition.

“The adaptive systems of transport vehicles require the use of highly informative:
diagnostic methods and computer equipment with developed software system for predicting
the technical condition.
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