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Abstract. The article presents opinions on the modern condition and economic indicators
of belt conveyors in mining, agriculture and light industry enterprises today. The recommended
values of the angular speed of the roller mechanisms with the bearing support of the belt
conveyor belt element, the vibration coverage, the technological resistance and the dependence
of the angular speed on the increase of various loads have been presented.
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amplitude, vibration, technology.

Introduction.
In the conditions of our republic and the world economy, the demand for mechanical

engineering, the design of new constructions of high-quality, reliable, competitive and
resource-saving machines and mechanisms and their widespread introduction into
production remain one of the important tasks. In this regard, the contribution of mining
industry enterprises is very large among numerous enterprises. Today, technical updates
and modern modernization are carried out at a high level in all branches of mining,
agriculture and light industrial enterprises. In particular, a large number of scientific
researches are being conducted on the development and improvement of efficient,
energy-saving constructions of technological machines and equipment at mining
enterprises.

The need for transportation means for continuous supply of minerals in mining
enterprises remains very necessary. Then, one of the means of transport is belt conveyors,
which are machines that transport mineral resources mainly over a short, sometimes
long, distance continuously and at the same rate. Currently, belt conveyors driven by
electric drives are widespread, and the main working bodies of these conveyors are
electric motor, reducer, drum, belt and roller mechanisms. As a result of high loading,
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external shocks, excess dust level and humidity exceeding the norm (96%), the
components of the belt conveyor are damaged prematurely. This leads to a decrease in
the economic efficiency of mining enterprises [1, 2].

Materials and methods.
In the existing belt conveyor, three rows of guide roller mechanisms installed at a

certain angle (20?-40?) to each other are located in the range of 500-600 mm. Roller
mechanisms carry out belt tension and rolling bearings. As mentioned above, due to
high loads and external shocks, these rolling bearings fail very quickly. In order to
eliminate this shortcoming, it is recommended to use rolling bearings with a cushioning
belt element support of a new construction (Fig. 1) [3, 4].

 

 

 

 

 

 

  

 1- outer ring, 2- belt element (7IRP13-48), 3- inner ring, 4-Plastic
(graphitocaprolone)

Figure 1. Design of a sliding bearing with a component belt element [5, 6]
The following preliminary data are provided for the calculations: to determine the

change in the angular velocities of the electric motor as a result of increasing the loads
of the belt conveyor roller mechanism shell and outer flange, and to base the values of
the moment of inertia, it is necessary to study the dynamics of the machine unit and
analyze it theoretically [7, 8].

Results.
For this purpose, graphic dependences of belt conveyor parameters were created. Fig.

2 shows graphs of the dependence of angular velocities of the rotor and roller mechanism
of the electric motor as a result of exceeding the loads coming from the transported
mineral.
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ݎ̇߮ – 3 ,1  = f (Mres); 2, 4 – ߮̇ݎ  = f (Mres); 1, 2 – Jen/Jr = 0.84; 3, 4 – Jen/Jr = 1.16; 
Mres = 34.0 Nm; ݎ̇߮ߜ  ≤ (4.0÷6.0) %; 

Figure 2. Graphs of dependence of angular velocities of belt conveyor electric drive and 
roller mechanism on technological resistance 

Dependencies are non-linear. With the increase of the resistance torque to 124 Nm and the 
friction force to 34.0 Nm, the electric drive rotor and the gear output shaft, respectively, reduce the 
electric drive angular velocity to 64.2 c–1 at Jen/Jr = 0.84. When Jen/Jr increases to 1.16, the angular 
velocity decreases to 61.1 c–1 [9-11]. 

In Fig. 3, corresponding graphs were constructed to justify the moments of inertia of the rotor 
of the electric drive and the output shaft of the reducer. It can be seen that the increase of Jen/Jr
from 0.25 to 1.5 leads to an increase in the load on the driver [12, 13]. In this case, the torque on 
the drive shaft increases from Men = 48.0 Nm to 21.0 Nm, and when the load resistance torque 
increases to 82.0 Nm, the torque on the drive shaft increases to 43.6 Nm. In this case, the angular 
speed of the roller mechanism increases to the range of vibration (1.6 ÷ 1.8) c–1, which affects the 
uniform movement of transported minerals over the belt. According to the results of experimental 
studies, the recommended values for providing ∆߮̇ݎ  = (1.2 ÷ 1.4) c–1 are Jen/Jr (0.4 ÷ 0.6). 
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1, 3 – Men = f (Jen/Jr); 3, 5 – ∆߮̇݁݊  = f (Jen/Jr); 4, 6 – ∆߮̇ݎ  = f (Jen/Jr); 
1, 5, 6 – Mr = 47.0 Nm da 2, 3, 4 – Mr = 82.0 Nm. 

Figure 3. Connection graphs for the basis of moments of inertia of the rotor of the 
electric drive and the output shaft of the reducer 

The analysis of the received graphs shows that the load on the roller mechanism increases from 
82.1 Nm to 120.3 Nm at Men = 55 Nm and Mr = 35 Nm. As a result, with the increase of 
technological load, the moment on the axis of the roller mechanism increases to (1.2 ÷ 1.4) Nm. 
Of course, this is not possible, so the recommended values should be in the range of (0.8 ÷ 1.0). 

Summary. Exceeding the range of vibrations in the belt conveyor roller mechanism had a great 
effect on the smooth movement of the mineral being transported. For this, the moment of inertia 
Jen/Jr (0.4 ÷ 0.6) should not exceed the recommended values. In addition, it is important that the 
loads do not exceed. 
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