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This article analyzes the wide application of various types of lubricating materials 

used on the internal surfaces of parts performing the function of a sliding support in the 

guiding roller mechanism of a belt conveyor. Despite all the advantages of lubricants, 

based on the operational experience of mechanisms working in different industries, it 

has been determined that the reliability and strength of lubrication system components 

of belt conveyors, especially under low-temperature conditions, are insufficient. This 

drawback is characterized by the specific properties of lubricating materials, their 

structural lattice structure, and operational characteristics.  
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Annotatsiya. Ushbu maqolada tasmali konveyer yo‘naltiruvchi rolikli mexanizmi 

sirpanuvchi tayanch vazifasini bajaruvchi detal ichki yuzalarida qo‘llaniladigan turli xil 

moylash materiallari keng qo‘llanilishi tahlil qilinadi. Moylash materiallarining barcha 

afzalliklariga qaramay, turli sohalarda ishlaydigan mexanizmlar tajribasi asosida, 

ayniqsa past harorat sharoitida tasmali konveyerlarning moylash tizimi tarkibiy 

qismlarining ishonchliligi va mustahkamligi yetarli emasligi aniqlangan. Ushbu 

noqulaylik moylash materiallarining o‘ziga xos xususiyati, strukturaviy panjara tuzilishi 

hamda ekspluatatsion xususiyatlari bilan tavsiflanadi.  

Tayanch so‘zlar: tasmali konveyer, rolikli mexanizm, sirpanuvchi tayanch, 

moylash materiallari, strukturaviy panjara, ekspluatatsiyar, harorat, ishonchlilik, 

mustahkamlik. 

Аннотация. В данной статье анализируется широкое применение 

различных видов смазочных материалов, используемых на внутренних 

поверхностях деталей, выполняющих функцию скользящей опоры в 

направляющем роликовом механизме ленточного конвейера. Несмотря на все 

преимущества смазочных материалов, на основе опыта эксплуатации механизмов 

в различных отраслях установлено, что надежность и прочность элементов 

системы смазки ленточных конвейеров, особенно при низких температурах, 

являются недостаточными. Данный недостаток характеризуется специфическими 

свойствами смазочных материалов, их структурной решетчатой организацией и 

эксплуатационными характеристиками.  

Ключевые слова: ленточный конвейер, роликовый механизм, скользящая 

опора, смазочные материалы, конструктивная сетка, эксплуатация, температура, 

надежность, долговечность. 

The use of new types of lubricants used in the guide roller mechanisms of belt 

conveyors of mining enterprises has necessitated a review of scientific research work on 
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determining the resistance of the belt to movement occurring in the details acting as 

sliding supports, which are used instead of roller bearings. In the past, extensive research 

has been carried out in our Republic and foreign countries on the use of new types of 

lubricants used in the guide roller mechanisms of belt conveyors. 

Various types of lubricants are widely used as lubricants for the internal surfaces 

of the parts that act as sliding supports of the belt conveyor guide roller mechanism. 

Despite all the advantages of lubricants, based on the experience of mechanisms 

operating in various industries, it has been established that these components of belt 

conveyors and their lubrication systems at low temperatures are not reliable and durable 

enough. This disadvantage is due to the specific nature of the lubricants, the structure of 

the structural grid, and the operational properties of the lubricants. At the same time, in 

order to understand the processes by which lubrication occurs, as well as their impact 

on the operation of the parts as sliding supports, it is necessary to consider the properties 

of the lubricants in detail [1]. 

Using plastic lubricants, it is possible to simplify the design of protective covers 

of guide roller mechanisms, reduce the weight and dimensions of the mechanisms, 

increase the operating time of the mechanism, while not requiring replenishment or 

replacement of the plastic lubricant, using plastic and composite materials with belt 

elements. When analyzing experimental studies of components that resist belt 

movement along pairs of guide roller mechanisms, the influence of the degree of filling 

of the bearing with lubricants, the design of protective covers and the ambient 

temperature during operation was determined [2,3]. 

It is important to observe the effect of the level of filling of the trapezoidal grooves 

opened on the inner surface of the part acting as a sliding support with lubricants, as 

well as the movement of the protective cover parts of the new design used in the guide 

roller mechanism. When the part acting as a sliding support is filled with 60% lubricants, 
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the lubricants do not affect the protective covers, since the lubricants are distributed only 

along the axis and the inner surface of the part. Of course, this reduces the resistance of 

the belt conveyor (Fig. 1). 

 

FIGURE 1. The dependence of the resistance to rotation of the guide roller 

mechanism on the external rotation speed and the lubrication of the inner surface of 

the part acting as a sliding support; 1, 2, 3 are 45, 30, 10%, respectively. 

Due to the principle of operation of the guide roller mechanism, after some time, 

the temperature of the parts acting as sliding supports increases. As the ambient 

temperature Θ𝑂𝑋 decreases, the viscosity of the lubricant increases, resulting in a 

temperature rise Θ𝑌 in the protective covers (Figure 2). 
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FIGURE 2. Temperature dependence of the operating area of the protective covers of 

the guide roller mechanisms, depending on the ambient temperature 

It is recommended to consider the effect of the average temperature coefficient of 

the ambient temperature here [5, 6]: 
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It was k0 also found that the coefficient depends on the type of lubricant and the 

speed. It is calculated according to the following formula [7, 8]: 

),exp( 21 −= kkk      (2) 

where −  is the difference between the internal and external temperatures; 21 kk −  

are coefficients determined based on experimental data (Figure 2). 

The following formula is given to calculate the rotational resistance of guide roller 

mechanisms: 

PCFCkbvaU PBP +++=  0)(     (3) 
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Most of the previous research was focused on the selection of lubricants for belt 

conveyors operating in northern conditions with ambient temperatures ranging from + 

40° to – 40 °C [9, 10]. 

Therefore, the requirements for belt conveyor guide roller mechanisms and their 

lubricants are increasing. The reason for the increase in the coefficient of resistance to 

rotation of guide roller mechanisms is considered to be the dependence of the quality of 

lubricants, which requires research and development to create special lubricants. When 

the temperature changes within the above limits, the belt conveyor guide roller 

mechanisms operate without significant changes in the coefficient of resistance to 

rotation. 

Typically, the resistance to rotation of the conveyor guide roller mechanisms 

accounts for 30 to 50 % of the total resistance to belt movement. The magnitude of the 

resistance to rotation of the guide roller mechanisms depends on the design of the 

protective covers, the type of lubricant, the load, the rotation speed and the ambient 

temperature. In mining enterprises, the greatest influence on the resistance to rotation of 

the guide roller mechanisms is exerted when belt conveyors are operated at low 

temperatures after a long stop. 

Based on the performance characteristics of the part that acts as a sliding support 

that provides the supporting rotational movement of the belt conveyor guide roller 

mechanisms of mining enterprises, the most important operational properties of oil 

products are the following [11]: 

- mechanical stability is the ability of the lubricant to resist wear. It depends on 

the type and concentration of the thickener, the chemical composition of the oil, the 

temperature of the oil, and the intensity of mechanical stress; 

- chemical stability is the resistance of oil products to oxidation during storage 

and use. Oxidation of oils reduces their wear and anti-corrosion properties, reduces 
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colloidal stability, lubricating and protective properties. With increasing temperature, 

oil oxidation accelerates; 

- thermal stability characterizes the operation of plastic oils at very high operating 

temperatures; 

It is of great interest to study the effect of the properties of plastic oils on the 

operation of belt conveyor rollers during operation, to study changes in the viscosity of 

the oil as a result of exposure to negative temperatures. When a belt conveyor operates 

at low temperatures, due to the increased viscosity of the lubricants used in the guide 

roller mechanisms, the moments of resistance to the rotation of the rollers become equal 

to or greater than the friction moments of the conveyor belt on the outer shell of the 

rollers. As a result, the guide roller mechanisms of the belt conveyor stop rotating, which 

leads to damage to the equipment, and if the malfunction is detected late, it leads to the 

breakdown of the conveyor guide roller mechanisms and equipment failure. 

It is worth noting that the use of poor-quality plastic lubricants can be one of the 

reasons for the appearance of wear during the rotational movement of parts acting as 

sliding supports. The effect of plastic lubricants on the appearance of vibration of parts 

acting as sliding supports is the destruction of the oil layer in the friction areas, as a 

result of which the vibration leads to the impact of the friction surfaces on each other. 
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