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1 INTRODUCTION 
 

 At present is constantly increasing requirements for production, distribution and 

manipulate with different materials in the company. For this type transport it is appropriate to 

use the conveyors transport. The choice of such a mode of transportation and placing to 

logistics chain is possible greatly influence   also performance and economic results of the 

company [1].  

Abstract: 
The article illustrates of conveyor belts lifetime, they are the main strength support element 

of mining conveyors. The belt transport is very important element for application of 

material transports. The abrasion occurs of different materials very often. A transport stop 

of material production causes higher maintenance costs for rubber repair of conveyor belts. 

With precise lifetime analysis of conveyor belts can be eliminated downtime costs and 

towards maintenance too. Article does not describe how to complex solve problem of 

lifetime conveyor belts, only evaluate 20 pcs conveyor belts during put in selected conveyor 

belts by a specific production. The article conclusion determines and compares the 

calculated operating lifetime of conveyor belts.  
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According toRistovic means of transportation are the most important aspect of the 

conveyance system. Thus, the adequate selection of conveyance means significantly influence 

safety and cost-efficiency, and as a result has important influence on the entire mining 

production cost-efficiency. The most employed element of the conveyance systems is the belt 

conveyer [2].   

It must not be forgotten of wear impact of conveyor belts by their use running. This topic is 

investigated by Andrejiová and Pavlisková in the publication “Linear regression model 

dependence of conveyor belt lifetime of some its parameters”[3]. Similarly mathematical 

calculations of lifetime of conveyor belts also models, is investigated by Pavlisková in its 

publication "Deterministic strategy lifetime of conveyor belts“[4]. In terms of practical 

application of deterministic strategies are especially important for their relative simplicity. 

Lifetime by conveyor belt is greatly affected by transport material of potential impacts of the 

material on the conveyor belt. 

In publication [5] the authors deal in the analysis of the issues, its impacts and proposals for 

reducing these negatives. Reduce these effects, the authors also deal with the article entitled 

„Increasing conveyor-belt life“, where indicated that lifetime conveyor belt can be extended 

up to three times if adjust the height, which from the material falls onto a conveyor belt [6]. 

This fact is not taken into account and it is a fundamental mistake.  

Work [7] provides information about the determining the wear of conveyor belts based on 

wear of cover layers in operative conditions, with using experiments, statistical methods and 

software products. 

Should not be to forget   

In the production of which is provided by material transport just using belt conveyors is 

important also its reliability. Despite the relatively simple structure it can break, due to the 

conveyor belt wear or damage. In order to minimize failure as low as possible, it is first 

necessary to choose the appropriate type of conveyor belt, just because this is an essential part 

of the entire conveyor. So that we can assess the conveyor belts in terms of their lifetime, it is 

necessary to know the laws in the ongoing process of their damage. Therefore it is important 

to keep records of the conveyor failures during their production running. Based on the 

evaluation of these records could be more specifically determine the lifetime of conveyor 

belts.  

 

 

2 METHODS 
  

To determine the service lifetime of the conveyor belts we can depend on from 

measurement ofloss of the covering layers 100,000 cycles. In the case of normal wear loss is 

calculated in the cover layers of 3-6 mm at 100,000 cycles. From the wear rate norm then we 

can derive the lifetime of the conveyor belt T [8]: 
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where 

 T is the lifetime conveyor belt in  h ,  

 s is the thick rubber covering layer in  m , 

 L is the length of the belt conveyor in  m , 

 v is the speed of the conveyor belt in  1. sm , 

Wisthe wear rate in  1100000. cyclemm . 
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The values of wear of the covering layers 100,000 cycles are shown in table 1. 
 

Tab. 1 Index wear strip W 

Hopper 

conditions 

 

Belt  

speed 

 

[m.s-1] 

Impact 

height 

 

[m] 

Conveyed material 

Wear index W [mm] 

The class 1 
granularity0-15 mm 

high proportion 
soft fraction, 

little excoriating , 

low sift weight 

The class 2 

granularity 50-100 mm 
high proportion 

soft fraction, 
little excoriating , 

low sift weight 

The class 3 

granularity 150-400 mm 
high proportion 

soft fraction, 
little excoriating , 

low sift weight 

Favorable < 1 < 0,5 0,4 0,6 1,4 

Normal 1 - 3,5 0,5 - 3,5 0,8 1,4 2,4 

Adverse > 3,5 > 2,5 1,6 2,6 4 

 

 

3 RESULTS 

 

For a sample of 20 conveyor belts the mathematical formula (1) been verified. Data on 

samples of conveyor belts are from running production, where the transport agglomerate, 

additives, glowing material, pellets and coke. The running conditions are normal incident, 

height ranges from 0.5 meters to 2.5 meters, management of bulk material is optimal and belts 

have a mean relative speed. The real lifetime of conveyor belts, we have found from the 

records in the production and theoretical life was calculated by the formula (1). Technical 

characteristics of conveyors are shown in table 2. 

 

Tab. 2Technical data of conveyor belts 
Serial 

number 

Title 

conveyor 

 

Type of 

belt 

 

Coverl

ayers 

 

Length 

DP [m] 

Width 

DP 

[mm] 

Speed 

DP 

[m.s-1] 

Granularit

ymaterial 

[mm] 

Output 

[t.h-1] 

Engine 

[kW] 

1 S 503 P 1250/3 5 + 2D 100 1200 1, 25 0, 15 1000 50 

2 S 504 P 1000/3 4 + 2A 12 1200 1, 25 0, 15 450 15 

3 S 505 P 1250/3 5 + 2D 100 1200 1, 25 0,15 1000 50 

4 S 506 P 1250/3 5 + 2D 130 1200 1, 25 0, 15 1000 55 

5 S 603 P 1250/3 5 + 2A 130 1200 1, 25 0, 15 1000 50 

6 S 604 P 1000/3 4 + 2A 40 1200 1, 25 0, 15 1000 50 

7 MS 71 P 1000/3 4 + 2A 20 1 000 1, 25 100 – 300 300 50 

8 MS 76 P 1000/3 4 + 2A 20 1 000 1, 25 100 – 300 300 50 

9 MS 81 P 1000/3 4 + 2A 20 1000 1, 25 100 – 300 300 50 

10 MS 86 P 1000/3 4 + 2A 20 1 000 1, 25 100 – 300 300 50 

11 MS 510 P 1000/3 4 + 2A 24 1200 1, 25 100 – 300 1000 10 

12 MS 610 P 1000/3 4 + 2A 24 1200 1, 25 100 – 300 1000 10 

13 RM 21 P 1000/3 4 + 2A 15 1200 1, 6 5 – 80 120 22 

14 RM 186 P 800/3 4 + 2A 420 650 2 5 – 80 100 18,5 

15 RM 187 P 800/3 4 + 2A 420 650 2 5 – 80 100 18,5 

16 RM 287 P 800/3 4 + 2A 420 650 2 5 – 80 100 18,5 

17 RM 311 P 1200/4 6+3D 350 1200 1, 25 100 – 300 450 22 

18 RM 314 P 1000/3 4 + 2A 50 1200 1, 6 5 – 80 120 22 

19 RM 315 P 1000/3 4 + 2A 30 1200 1, 6 5 – 80 120 22 

20 RM 368 P 800/3 4 + 2A 350 650 1, 25 5 – 80 160 15 
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For better illustration it is useful to include computations outputs in graphical form. In the 

figures (Fig.1 , Fig.2 ) is shown the maximum and minimum lifetime for each conveyor . 

 
 

 
Fig.1 Maximum lifetime of the individua lconveyors [autor] 

 

 
 

Fig. 2 Minimum service lifetime of the individual conveyors  [autor] 

 

These values are shown in Figure 3 for comparison and calculated operating lifetime. Some of 

the values measured and calculated of lifetime does not match the ground, that in calculating 

of the lifetime we used to wear of cover layer strip (W), define for transport coal. Judged 

transported material was not available for a particular transported material.  
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Fig. 3 Comparison of the calculated operating lifetime [autor] 

 

 

6 CONCLUSIONS 
 

The article contains mathematical apparatus suitable for determining lifetime DP.The results 

allow a comparison of identified observation values from production and calculated lifetime 

values of conveyor belts, thus was creating a suitable database of data to predict in advance 

the optimal preventive for maintenance interval, so as the cost of the conveyor belts where 

minimized. The theoretical results of article offer forpracticeacceptable estimates.In 

conclusion that for practice is the most preferred these steps: 

1. Keep regular record details of each conveyor belt. 

2. After obtaining a sufficient amount of data to verify the models in conditions of 

particular production. 

3. Evaluate which model is most acceptable for theparticular production and use this. 

 

Acknowledgements 

This article is the result of the Project implementation: University Science Park 

TECHNICOM for Innovation Applications Supported by Knowledge Technology, ITMS: 

26220220182, supported by the Research & Development Operational Programme funded by 

the ERDF. " 

 

 



D. Marasová, V. Semjon, J. Šaderová – Lifetime determination of conveyor belts…  T&L  

6 

 

 

References 

 

[1] Andrejiová, M., Grinčová, A., Marasová, D., Grendel, P.: Multicriterial assessment 

ofthe raw material transport. Acta Montanistica Slovaca, 2015, Vol. 20, Issue 1, p. 26-

32. 

[2] Ristovic, I.: Research and analysis of technical parameters of the conveyor belt. 

Transport & Logistics: the International Journal Special Issue 7/10, Volume 10/2010, 

268-275, ISSN 1451- 107X. 

[3] Andrejiová, M., Grinčová, A., Pavlisková, A.: Mathematical model for determining 

the lifetime of conveyor belts depending on some selected parameters. Applied 

Mechanics andMaterials, 2014, Vol. 683, p. 147-152. 

[4] Pavlisková, A.: Deterministic Strategies and Lifetime. Acta Montanistica Slovaca, 

2007, Roč.12, č. 3, str. 265-269. 

[5] Marasová, D., Pavlisková, A.: Odhad životnosti dopravných pásov. Výrobné 

inžinierstvo, 2004, Roč. III., č. 1, str. 60-63. 

[6] Bajda, M., Hardygora, M., Gladysiewicz, L.: The influence of parameters of rubber 

mix on energy consumption of belt conveying. Transport Przemysłowy, No.3, 2007. 

[7] Ambriško, Ľ., Grendel, P., Keruľ, R.: Hodnotenie životnosti dopravných pásov z 

hľadiska ich opotrebovania. In: Výskum, výroba a použitie oceľových lán, 

dopravníkov a ťažných zariadení, 18. Medzinárodná konferencia, zborník prednášok, 

23.-26. september 2014, Podbanské, Košice, TU, 2014, s. 62-66 [elektronický zdroj]. 

[8] Bajda, M., Hardygora, M., Gladysiewicz, L.: The influence of parameters of rubber 

mix on energy consumption of belt conveying. Transport Przemysłowy, No.3, 2007. 


