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Abstract: 
Objective. Instead of rolling bearings, which provide smooth rotational movement in 

the mechanisms of composite guide rollers of belt conveyors, lightweight high-strength 
plastic and composite materials of flexible elements are used and a new design of parts has 
been developed. 

Methods. Development of new types of movable base of movable elements made of 
plastic and composite material of the roller mechanism and methods of their constructive, 
kinematic and dynamic calculation, as well as the development of new schemes of the 
mechanism, methods of modeling and calculation, optimization of operational characteristics, 
analysis and synthesis of mechanisms. 

Results. It is known that the main factors affecting the performance of belt conveyors 
used in the mining industry are: the environment, temperature fluctuations and various loads. 
This leads to a significant increase in the exposure of the equipment parts. The main damage 
to the composite roller idler is caused by this rolling bearing. When using a part made on the 
basis of the proposed new design project, the frequency and efficiency of the mechanism 
increases. 

Conclusion. The operating time of roller belt mechanisms with a belt conveyor used in 
the mining industry is 30,000 hours. When a new design part is used instead of a rolling 
bearing, the operating time of the movement is 35,000 hours. Therefore, it is recommended to 
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recommend the manufacture of a part from high-strength plastic and composite flexible 
element. 

 
Keywords: mechanism, bearing, conveyor, rolling, flexible, graphitecapralon, 

kinematics, roller, base, grinding, technology, research. 
 
Introduction. 
One of the main tasks in the country today is to increase the production of 

metalworking and metalworking products in the field of mechanical engineering, as well as to 
improve the quality of engineering products and their constant control. As a result, metal and 
mirrors determine the level of demand for products from raw materials. It serves as a 
comprehensive program to ensure our technological progress and improve social well-being 
in our society. One of the important factors determining the reliability and durability of any 
machine tool in the manufacture of mechanisms will depend on the quality of manufacture of 
each element. In the manufacture of some machine elements in the mining industry, plastic 
and composite flexible elements with increased mirror strength are used instead of metal raw 
materials. This, in turn, leads to economic efficiency as a result of lower metal consumption. 

In the mining industry, belt conveyors play an important role in transporting raw 
materials from one location to another. The main mechanism that performs the movement of 
the belt conveyor is the composite guide roller mechanisms. One of the parts that causes the 
rollers to rotate in a flat rotational motion is the bearing. Rollers mainly use rolling bearings. 
Rolling bearings (DC) are hubs widely used in machine mechanisms. Of course, rings and 
rolling elements of bearings are made of high-strength steels ШХ6, ШХ9 and ШХ15 
(chrome-plated ball bearing), as well as alloy steel 18ХГТ, 20Х2Н4А after heat treatment and 
polishing. It is obvious that the production of bearings is a high-quality raw material, high 
manufacturing accuracy is one of the main factors that determine its cost [1]. 

 
Methods. 
The use of high-strength plastic and composite material of flexible elements instead of 

rolling bearings makes it possible to achieve profitability by reducing the metal consumption 
in the production of machine mechanisms. 

To do this, it is necessary to find a solution to this urgent problem using the following 
research methods: 

 Wide application of plastics and flexible elements in mechanical engineering; 
 Testing the resistance of the recommended raw materials (graphitecapralone and 

rubber) to abrasion, deformation, impact; 
 Increasing the frequency of product release by improving the surface quality of the 

workpiece; 
 Development of experimental research methods. 
High-strength plastics and composite materials for flexible elements are widely used 

in industry today. This, in turn, leads to high economic efficiency with low metal 
consumption in the manufacture of some machine parts. For this, high-strength mirror 
materials are used; for example, the brands graphitecaprolon, phtaroplast, and rubber have 
achieved a number of successes by choosing and using several types of similar materials in 
production. Another advantage of using mirror materials is that the machine allows you to 
create relatively inexpensive, relatively high-strength machine mechanisms, as well as to 
manufacture some of the mechanism elements. 
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Figure.1. Roller mechanism (Belt conveyor) 

 
Instead of a rolling bearing in the idler roller mechanism shown in the picture above, 

we use a sliding bearing piece made of graphitecaprolon material, which provides a smooth 
rotational motion and acts as a bearing. 

Plain bearings are known to have a high coefficient of friction (f = 0.0015 - 0.006) in 
comparison with rolling bearings and a high torque (5 ... 10 times). we are open. It goes 
without saying that the coefficient of friction and the moment of inertia of the manufactured 
part are reduced several times [2]. 

The performance of the work piece when sliding about the axis is largely determined 
by the image of wear. That is, depending on the state of use of the surface fluid, the friction 
surfaces will be separated by a layer of viscous oil. The most favorable condition for the 
normal operation of the sliding part is friction in the fluid. When rubbed into a liquid, the 
surfaces are separated by common oil. 

 
  

Figure.2. Sliding base (Guide roller) 
 
As you can see in the picture above, two trapezoidal grooves are opened so that the 

part works normally when sliding along the inner surface. These trapezoidal grooves are 60% 
filled with viscous fluid. In this case, the thickness of the oil layer - h should be greater than 
the sum of the irregularities formed by the surface treatment, i.e. the following condition must 
be met. h> Rz1 + Rz2 

When the above condition is met, the external load is absorbed by the oil layer, as a 
result of which the surfaces do not come into contact with each other and are not destroyed. 



                                                                                                               www.nammti.uz   
                                 Scientific and technical journal of NamIET           ISSN 2181-8622 

 

170 
VOL 5 – Issue (3) 2020  
 

Friction coefficient f = 0.001 - 0.005. When the above condition is not met, that is, with dry 
friction, the coefficient of friction is f = 0.1–0.2. It can be seen that as a result of dry friction, 
the part that plays the role of a sliding base (graphitecaprolon) is destroyed and the frequency 
of operation decreases [3]. 

We know that the following three conditions must be met to create a friction mode in a 
fluid: 

The gap between the reciprocating surfaces should be ponasa-shaped; 
It is known that the viscosity of the oil must be sufficient to continuously fill the voids; 
The speed of the bodies should be such that they can create a hydrodynamic pressure 

in the oil layer equal to the external load: 
 
Results. 
The results of experimental studies show that the friction regime in a fluid is based on 

the hydrodynamic theory of lubrication. In doing so, it combines factors such as pressure, 
velocity, and resistance to displacement in a fluid using differential equations related to the 
hydrodynamics of a viscous fluid. 

Many factors are known that contribute to the rapid repair of parts that serve as a 
sliding support in the guide roller mechanism. For example, studies have shown that quartz 
particles enter the bearing block as a result of wear on the protective caps. In these cases, it is 
observed that the service life of roller mechanisms is often 350-600 hours. It is characterized 
not by the number of revolutions of the guide roller mechanisms as a result of an increase in 
the level of dust and moisture, but by the amount of abrasive dust accumulated in the oil. The 
dustiness of the oil is expressed as a percentage of the weight of the dust particles in the oil 
(%). In addition, a regressive dependence of the amount of oil dust on the test time is given: 

pMptm Ku ,%       (1) 
where t - is time, hour; M - air dust, kg / m3; p, u, k are empirical constants that depend 

on the constructive performance of the part acting as a sliding base. 
The radial clearance of the inner surface of the part acting as a sliding base is 

determined by the following formula. 
,1023,12 6

0 m       (2) 

where δ଴ − is the initial working radial clearance for parts with an internal diameter 
mkmmmd 10,30 0    and a test sliding base with a load of 100 N. 

Dust of the external environment .10)4,35,0(: 33 мкгMM    In this case, the 
abrasive wear of the friction surface of the part acting as a sliding base is often observed 
(cracks). 

If we generalize formulas (1) and (2) and the experimental studies take into account 
the rotational speed of the differential roller mechanisms, we get (3). 
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However, experimental studies take into account that the idler roller mechanisms, 
which are identical to the actual parts used in the manufacturing environment, operate at 
rotational speeds, and that contaminants penetrating the protective caps are closely related to 
the rotational speed value [4]. 

However, taking into account that the graphite-caprolon material is a hard, corrosion-
resistant, but brittle material, we cover it with a sleeve made of external elastic elements and 
develop a new type of roller mechanism. In the design process, the roller mechanism consists 
in creating a mechanism with a large light weight and low strength, as well as in creating 
relatively optimal variants of the mechanism parts. To do this, we will study several grades of 



                                                                                                               www.nammti.uz   
                                 Scientific and technical journal of NamIET           ISSN 2181-8622 

 

171 
VOL 5 – Issue (3) 2020  
 

plastic and rubber and select the grade of material with maximum strength. Of course, we 
must take into account the chemical, physical and mechanical properties of these materials. 

Discussions. 
When studying the physical properties of a material - the physical aspects of the 

interaction during the relative motion of contact surfaces. When studying the mechanical 
properties of a material - studies the mechanics of the interaction of friction surfaces in 
friction. He studies the distribution of energy and momentum, mechanical similarity in 
friction, relaxation vibrations, reverse friction, hydrodynamic equations, and others in relation 
to friction, wear, and lubrication. Surface quality affects the wear resistance of the part to 
corrosion, corrosion and erosion, the strength of the tight joint and the reliability of the 
movable and immovable bonded density. 

Although the details are represented by smooth lines in a rigid form in the drawing, in 
reality their real shape differs from the ideal shape. Depending on the formation of the 
geometric irregularity of the detail is divided into three types: macrogeometric (formal) wave 
microgeometric (rough) irregularities. 

 
Figure.3. Roller mechanism (Belt conveyor) 

1- bullet, 2- labyrinth cover, 3- metal cover, 4- stupitsa, 5- labyrinth protective 
coating1, 6- labyrinth protective coating2, 7- ring1, 8- ring2, 9- elastic element, 10- 

sliding base (graphitocaprolone) , 11- obeychayka 
2-  

A rolling bearing is the part that causes the roller mechanism to rotate and acts as a 
support relative to the axis. As a result of exposure to the external environment (dust, water, 
high humidity), the roller mechanism stops due to uneven movement or hardening of the 
grooves and balls of the rolling bearing. 

To prevent this, instead of a rolling bearing, we use a flexible element and plastic 
(graphitecaprolone), which acts as a sliding support relative to the shaft (Fig. 3). 

In figure (3) shown above, it is necessary to create new types of parts that act as a 
sliding base of the elastic element of the roller mechanism, and to develop methods for their 
constructive, kinematic and dynamic calculation. For this, it is necessary to see the 
effectiveness of research on the design, modeling and calculation of new schemes of 
machines and mechanisms, optimization of operational characteristics, analysis and synthesis 
of mechanisms, the creation of new designs of flexible joints and flexible elements of roller 
mechanisms. 

The laws of belt conveyor motion show that the vibration amplitude in the absence of 
a flexible element in the base of the roller mechanism providing rotational motion is 0.46 
rad., while in the case of a flexible element with a coefficient of 1.2 102 Nm / rad. it is 
reduced to 0.41 rad. . At the same time, the angular displacement increases by 0.16-0.21 π 
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when the roller mechanism is mounted on a sliding base with a coefficient of stiffness of 3.0 
102 Nm / rad. 

 
Conclusion. 
The operating conditions and characteristics of belt conveyors of mining enterprises 

are considered, special requirements for the design of their main units are established. The 
designs of the roller mechanisms of belt conveyors are developed on the basis of design 
solutions, parts and protective covers and sealing devices that act as a sliding support. The 
importance of lubricants for increasing the frequency of machining a part that acts as a sliding 
base was considered. Many factors have been analyzed to quickly repair parts that act as slide 
bearings in the idler roller mechanism. 
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Abstract. 
This article discusses the natural emergencies in the mountainous regions of the 

Republic in the spring and autumn, especially the impact of floods and landslides on railway 
transport. Ensuring safety on the railways is one of the important tasks for railway transport 
personnel. There is a very high probability of emergencies during train movement. The article 
provides insights on these issues. 

 
Keywords: Transport safety, mountainous areas, floods, landslides, emergencies, 

protected areas, emergency rescue operations, landslides, landslides, railways, train traffic, 
spring months, emergencies, resettlement. 
                                              
            Introduction. 

Articles 23 and 24 of the Law of the Republic of Uzbekistan "On Railway Transport" 
No. 766-I of April 15, 1999 state that the protection of railways is one of the most important 
tasks in the event of natural disasters. The law stipulates the use of railway transport and its 
safety in the following cases: [1]. 
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