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COMPARATIVE STUDY OF THE RELIABILITY OF COMMERCIAL VEHICLES FROM DIFFERENT GENERATIONS
Summary. The article has been made a comparative study of the reliability of commercial vehicles from different generations. The survey covers both warranty and after warranty period.
1. INTRODUCTION

One of the tasks of each transport company is to provide reliable and quality service. This is accomplished by maintaining a rolling stock of the company in good condition. Any planned not stop the car leads to undesirable costs, and very often in financial losses. Subject to the manufacturer of vehicles for regular maintenance to achieve a satisfactory level of reliability. 

The research is done to examine the randomness of vehicle failures. The aim of this research is to evaluate the reliability of the fleet of commercial vans from two generations. This evaluation will determine the choice of service-station to maintain the vehicles.

Researches fleet consists of 34 Fiat Ducato cars, production by 2006., and 34 car Fiat Ducato manufactured after 2006. It should be said that cars are used in various regions of the country with different road conditions and different modes of driving. Maintenance of vehicles is divided into two conditional steps:

• Stage I - until the warranty period (2 years or 105 thousand. km);

• Stage II - after the warranty period.

The study is carried out by processing statistical data for the research fleet waivers granted by the transport company.

2. THE RESEARCH 
Studied objects from the fleet of transport company are selected by the following criteria [1], [2]:

• belong to the above generations of Fiat branded cars;

• distance traveled over 105k. km. 150k. Km.

Meet these criteria 11 cars from the fleet, "Ducato 1” and 9 cars from the fleet, " Ducato 2”.

Study has been taken into account and run until the occurrence of failures and their number. Experimental data are given in Table 1 for the fleet, "Ducato 1 and Table 2 for the fleet, " Ducato 2.

Graphical distribution of failures is given in Fig. 1 fleet "Ducato 1 and Figure 2 for the fleet, " Ducato 2”.

Tab. 1
Number of refusals by the mileage of the fleet "Ducato 1”

	
	Car 1
	Car 2
	Car 3
	Car 4
	Car 5
	Car 6
	Car 7
	Car 8
	Car 9
	Car 10
	Car 11

	10 к.
	0
	0
	1
	0
	0
	1
	0
	2
	0
	0
	0

	20 к.
	0
	1
	1
	0
	1
	2
	0
	2
	0
	0
	0

	30 к.
	0
	1
	1
	1
	2
	2
	0
	3
	0
	2
	0

	40 к.
	0
	1
	2
	1
	2
	2
	0
	7
	0
	2
	1

	50 к.
	1
	4
	4
	7
	3
	2
	0
	7
	0
	3
	1

	60 к.
	4
	5
	10
	7
	3
	3
	0
	8
	1
	4
	1

	70 к.
	4
	7
	14
	7
	4
	5
	0
	8
	1
	6
	4

	80 к.
	8
	10
	15
	7
	7
	6
	4
	8
	1
	6
	9

	90 к.
	10
	14
	34
	7
	11
	11
	5
	8
	1
	8
	11

	100 к.
	15
	14
	46
	7
	11
	16
	11
	9
	7
	11
	11

	110 к.
	15
	15
	58
	7
	13
	16
	11
	9
	8
	12
	12

	120 к.
	36
	21
	68
	7
	26
	24
	12
	9
	9
	16
	12

	130 к.
	47
	22
	68
	15
	26
	24
	12
	25
	15
	31
	18

	140 к.
	68
	28
	77
	21
	28
	30
	15
	35
	46
	70
	25

	150 к.
	86
	28
	79
	28
	36
	35
	19
	39
	51
	78
	28


Tab. 2
Number of refusals by the mileage of the fleet "Ducato 2”
	
	Car 1
	Car 2
	Car 3
	Car 4
	Car 5
	Car 6
	Car 7
	Car 8
	Car 9

	10 k.
	0
	0
	0
	1
	1
	1
	0
	1
	0

	20 k.
	0
	0
	0
	2
	3
	3
	0
	1
	0

	30 k.
	0
	0
	0
	8
	9
	5
	1
	1
	0

	40 k.
	0
	0
	0
	8
	9
	8
	1
	2
	2

	50 k.
	0
	2
	1
	8
	9
	9
	1
	2
	2

	60 k.
	0
	2
	2
	12
	13
	12
	1
	2
	2

	70 k.
	1
	2
	4
	13
	14
	12
	1
	2
	4

	80 k.
	1
	3
	5
	26
	27
	15
	1
	2
	6

	90 k.
	13
	3
	8
	30
	31
	17
	2
	3
	9

	100 k.
	15
	4
	8
	31
	32
	18
	5
	4
	9

	110 k.
	18
	5
	8
	32
	33
	24
	12
	6
	10

	120 k.
	19
	15
	8
	37
	38
	24
	12
	10
	25

	130 k.
	21
	17
	12
	44
	47
	35
	15
	14
	26

	140 k.
	22
	17
	12
	44
	52
	43
	17
	21
	27

	150 k.
	35
	28
	13
	49
	62
	59
	23
	22
	34
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Fig. 1 Distribution of failures with increasing distance from the fleet of vehicles "Ducato 1”
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Fig. 2 Distribution of failures with increasing distance from the fleet of vehicles "Ducato 2”
Analyzing the data on fails in Fleet "Ducato 1”, there is a uniform increase in failures with increasing mileage. Uniformity is a consequence of normal operation of the automobile and related wear. This uniformity is maintained until a total of about 100,000 km. At this point the car out of warranty and eliminated the obligation to attend a car only specialist service mark in question. Then there is progressive increase in failures by an average of 111%. This difference is a result of the qualitative performance of maintenance work, better parts and better training for specialized service.

The waranty of the fleet of cars "Ducato 2" ends on the same mileage of 100 k kilometers. And here was also observed an increase in refusals and in the first fleet (around 98%.) That was due to the same reasons above.

The graph shows that even to 100k. Km. Two generations of the car are equally likely to fail. The situation changed now after the warranty period. Then more prone to damage during operation of the company, it appears the older generation of the Fiat Ducato and fails reaching over 500 or 56% more.

The two graphs are observed some unevenness in the distribution of failures in individual cars in each fleet. An example is the relatively large proportion of refusals by car 5 car park "Ducato 2" to total failure of the fleet, namely 23% of the total number of refusals. Similar is the case in the fleet "Ducato 2”. The explanation for this is that both cars from the fleet operate in different regions of Bulgaria, of varying quality roads and operating conditions.

The average distance you travel by car fleet "Ducato 1" between two refusal is about 1597 km. And the distance you travel by car fleet "Ducato 2 is 6154 km ..

The distribution of failures of individual systems is presented in Fig. 3 and Fig. 4.
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Fig. 3 Distribution of failures in systems fleet "Ducato 1”
Large proportion of refusals accounted chassis (23% of all rejections fleet "Ducato 1 and 62% for the second car fleet). The road condition and driving style of the driver influences the amount of cargo which is loaded car. Because of the many factors that influence on chassis and different operating conditions under which vehicles are operated without further testing may not be a conclusion which one has the greatest influance.
The average distance between two refused chassis is about 53k. km. For fleet "Ducato 1” and about 36k. km. fleet for "Ducato 2”. Most often defective detail of the suspension in two fleets are the pads of shock absorbers and shock absorbers themselves.
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Fig. 4 Distribution of failures in systems fleet "Ducato 2”

The second system which most often fail is the transmission (23% for "Ducato 1” and 12% for "Ducato 2 "). The condition of the fleet is influenced by the conditions and arrangements under which cars are operated, namely urban traffic coupled with frequent stops, acceleration and gear changes that overwhelm the transmission.
 3. CONCLUSION
For maintenance of cars should pay more attention to the elements of the suspension. Recommended for road safety, preventive replacement of boots, shock absorber before they break.

Particular attention should be paid to the transmission system as the second most unreliable.
Should pay more attention to mainten the vehicles of fleet "Ducato 1" due to their frequent damage than vehicles from fleet "Ducato 2”.
References

1. Димов Димитър, Петър Димитров, Христо Белоев, Калоян Стоянов, Относно необходимостта от определяне  комплексното влияние на основни нормообразуващи фактори върху технико-експлоатационни показатели на земеделските агрегати. Сп.ССТехника-бр.6, 2006.;
2. Колев Николай, Вярка Ронкова, Изследване на изменение на техническото състояние на елементите от пневматичната система на локомотивите. Трудове на научната сесия РУ’2003г.;
The study was supported by contract № BG051PO001-3.3.04/28, "Support for
the Scientific Staff Development in the Field of Engineering Research and
Innovation”. The project is funded with support from the Operational
Programme "Human Resources Development" 2007-2013, financed by the
European Social Fund of the European Union.














































































































































