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Abstract: The analysis of the processes related to the process of ginning cotton in open and 

closed warehouses showed that the gin formation in the process of cotton preparation is the process 

that requires the most manual labor. is coming. In this article, based on the existing physical laws, 

the answer to such questions as the heavy forces of the transported cotton and the movement of the 

cotton was found. 
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Using scientifically based methods for cotton ginning enterprises in cotton-textile clusters, on the 

basis of technologically correct connection of processes with each other, timely acceptance, quality 

storage of raw materials and negative impact on cotton components during its processing. Attention 

has been paid to the improvement of production by preventing "secret" [1]. Currently, there are 

many problems in the technology of growing, picking, storing and processing raw cotton. 

Preparation of cotton for storage directly affects the quality indicators of more than 35 products 

intended to be obtained from it [2,3,4] . Therefore, the importance of preparing cotton for storage is 

considered high, and KLP-650, TLH-18 mobile receiving-transmitting devices are widely used for 

receiving and delivering transported cotton raw materials to the next vehicles [5-6]. 

Depending on the amount of moisture and impurities in the cotton raw material, it moves from one 

point to another point under the influence of its own weight when it takes a vertical view from the 

horizon at a certain angle. In this process, the movement of cotton along the surface of the belt 

conveyor creates a condition for its transport. According to it, the following equation is derived: 

 
Figure 1. The scheme of the dependence of the weight of the transported cotton on the angle 

of inclination of the conveyor 
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   ̈                                

                       

          

 - coefficient of friction of cotton on the tape surface 

In the research conducted by Miroshichenko, the coefficient of friction of cotton  takes values of -

1.0:1.2. 

This coefficient takes different values depending on the angle of deviation of the belt conveyor 

relative to the horizon. 

         

So, when the belt conveyor    is less than the slope angle, the transport condition is realized. 

In the equation: 

 - mass of a piece of cotton,   ; 

 – transverse deviation angle,     ; 

 - tape pulling force,  ; 

Electrical energy is converted into mechanical energy in moving the tape. Here, F-force depends on 

the power of the conveyor electric motor. 
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Here: 

  - power of the electrometer, kW 

D - the diameter of the leading drum (in the belt conveyor),  ; 

  - coefficient of use of the drive ; 

  - the number of leading baaban rotations,      (ayl/min) ; 

  - drive drum rotation mament,      
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If we calculate the electric power in kW: 

 

               
 

  
        (7) 

 

The traction force varies depending on the mass of cotton applied to the tape and the angle of 

deviation of the conveyor. 

                  (8) 

 

(1) we change the form in the equation 
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The tensile force   increases proportionally to the mass of cotton transferred to the tape, so we 

assume that they are relatively constant: 

 

  

 
= const   (11) 

 

In that case, we make the following formula by integrating (10). 

 

                    
  

 
        (12) 

 

   when the tape is not moving       . 

If taken against a moving tape, it       will be empty. 

According to him: 

 

                     
  

 
     ,   (13) 

 

If   
  

  
we consider 
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Integrating this equation over time, we get the following. 
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   when 

         will be 

Accordingly: 

                 
  

 
   

  

 
  

  

 
     ,   (16) 

This equation represents the movement of cotton along the ribbon. 

    when the cotton leaves the tape, that is, it falls to the gharam. 

                        
  

 
   

  

 
     ,     (17) 

This is a quadratic equation and can be solved in the standard way. 

                m/sec 
2 

;        ;                   

  0.7;                                   

 

 
                 

  

 
  ;   ;     if we define 

                     (18) 

an equation of the form is formed. 

The equation is processed on the computer in Maple 2020 with the following parameters. 

According to it, we accept the value t=3.6 as the average parameter. 

 
Figure 2. The influence of the angle of inclination of the conveyor belt relative to the horizon 

on the traction force 
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Figure 2 shows that a change in the angle of deviation of a belt conveyor causes the pulling force 

values to increase. If the speed of the cotton being transported is increased to 1 m/s, we can see that 

the weight of the cotton against the tape is reaching its maximum value. The speed of the belt 

conveyor is 3-4 m/sec, and the angle of deviation of the conveyor is 40-47 
0. 

The value of the 

pulling force of the cotton against the belt is reaching its minimum. 

According to the obtained values, we accept equations (13) and (17) for analysis. 

                     
  

 
      

                                               
  

 
            (19) 

Condition:        

Figure 3 shows the graphs of cotton speed  and its displacement  over time for different input 

parameters. 

 

Figure 3. Effect of cotton speed and conveyor deflection angle on displacement S 

From the histogram presented in Figure 3, it can be seen that the increase in the deviation angle of 

the belt conveyor leads to an increase in its distance. If the speed of the transported cotton is 

measured with a speed of 3-4 m/sec , its moving distance takes a value of 135-150 mm. This shows 

that the speed of the belt conveyor is 3-4 m/sec, and the angle of deviation of the conveyor is 40-47 
0 

in reception and transmission works, which shows that the equipment will work without 

adjustment for a long time. 
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