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-: Berdimuratov Umid Tagaymuradovich 

Termez State University of Engineering and Agrotechnology 

  «DETERMINING THE REACTION OF A COTTON 

SWAB TO THE MESH SURFACE OF A LARGE DEBRIS CLEANER» 

 

Abstract. The problem of cleaning cotton from large impurities is solved by 

improving the design of the grate by creating an interaction between the cotton and the 

grate with pulse forces of varying direction and magnitude. 

 

When cotton is dragged on a grid surface by a drum with pegs, the interaction between 

them is random. In this case, the vertical component of the external force is determined 

from the following expression: (1.1) 

where, - the sum of the equal components of the external force, - the angle of inclination 

of the external force relative to the horizontal axis. 

When the cotton raw material is separated from the coarse debris on the mesh surface 

of the cleaner, the dynamic reaction reaches its maximum value. At this time, the 

external force takes on the value, and the integral function always remains positive. 

The moment of the function break is determined from the condition [6], where 

Then, by integrating (2.8), we can find the maximum value of the dynamic reaction of 

the cotton on the mesh surface of the cleaner: (2.9) 

The upper limit for obtaining the dynamic reaction value is assumed to be infinite. In 

this case, we obtain the following: 

We obtain the expression for calculating the maximum dynamic reaction in the final 

form: 

It is known [6] that when cleaning cotton raw materials with high lint, the cotton is 

sufficiently torn on the surface of the mesh. 

In this case, for small values of the coefficient of friction of the mesh surface on the 

support, the following can be written: 

 

Analysis of the angular vibration of the cotton gin in steady motion 
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The number of piles in the drums in the cotton raw material cleaner is selected 

depending on the cleaning technology and the diameter of the drum. In this case, the 

cleaned cotton (letuchka) falls into the working zone in a portioned cyclic manner 

depending on the number of rows of piles on the surface of the drum [7]. 

Therefore, the mathematical expectation of the external force acting on the mesh 

surface of the cotton raw material has a clear regularity in the stable regime of cotton 

ginning: It should be emphasized that the value of the external force is not large enough 

to ensure angular displacement of the mesh surface. 

Therefore, it is important to choose the number of rows of drum piles, the frequency of 

its rotation and the material of the rubber bushing for the support of the contact surface 

to ensure resonance. 

 

It is known [17] that during the vibration of the belt system, the vibration amplitude in 

the stable mode is maximum when there is no friction in the belt element. 

One of the main technological parameters in the working area of a cotton gin is the 

distance between the ends of the drum pins and the screen surface. The angular 

displacement of the screen surface varies depending on the technological parameters. 

This distance should not be greater than the size of the flap. 

The drag of cotton flaps with a large gap between the ends of the pins and the screen 

surface can cause braking and sometimes jamming of the system. Therefore, it is 

important to determine the maximum angular displacement and speed of the screen 

surface of the cotton linter. 

Maximum torque 

MM  62,90max   . 

Slider slip: 

031,0
0

0 




 

S . 

The maximum value of slip: 
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









2

1
11


 k SS , 

031,0S ;                 128,0kS . 

Moment of inertia of masses: 

2
1 0252,0 JJJ   ;        

2
32 319,0 JJ  . 

Singularity and dissipation coefficients 

pl
FER 


24

;            T

c
/22 





 , 

Here: a- coefficient taking into account the initial tension; - pulley radius; E- coefficient 

of elasticity; F- belt cross-sectional area; lp- belt length; - coefficient of friction mode; 

T- oscillation period. 

The range of variation of the coefficients: =(350-900) Nm/rad; =(2.5-8.5) Nms/rad. 

Technological resistance of cotton:, 

Here: - mathematical multiple of technological resistance; - average value of the 

random component of resistance (5-8%). 

We accept the objection in the following form: 

 001 sin   t ,   (2.43) 

Here: M0- resistance moment amplitude;  - the initial phase of the effect. 

Prerequisites: 

0;0M;0;0;0 1321321  Mt   . 

The law of motion of the masses of the machine unit according to the calculation 

parameters is presented in Figure 2.10. The system also comes out of stable mode at 

0.22. In this case, the driving torque is 29.2 Nm, the vibration amplitude is 0.98 Nm. 

The angular speed of the rotor is 101.2 s-1, the thrust of the vibrations is 1.9 s-1.   3.6 

s-1 speed boost. 

Fig. 1.1 shows the graphs of variation of the angular velocity of the electric rotor and 

pile drum. Angular velocity unevenness of e=4.0 mm reaches 0.12, angular velocity 

unevenness of electric rotor reaches 0.007 at e=1.0 mm, and 0.029 at e=3.5 mm. 
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Figure 2.1 shows the graphical connections of the change in the technological load 

variations of the angular velocity of the electric drive shaft mass and moment 

unevenness. 

In the first chain, the eccentricity is 2.0 mm, and in the second, the difference between 

e=3 mm and .. =2.5 Nm is the difference: 

007,023   . 

The load reaches  0.026 at 12.5 Nm. 

Torque in belt drives: 






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

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  t  sin65,16,1421  , e 0,2  

2.2- 

 

Figure 2.3. 1XK Graphical connections of the unevenness change depending on the 

eccentricity of the tension roller of the angular velocities of the electric drive rotor and 

pile drums of the 1XK cleaner. 
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Here:   Mf k 0,2,2  ;   Mf k 0,3,3  . 

Figure 2.4. 1XK cotton ginning unit mass and torque angular velocity uneven change 

depending on the technological load of cotton raw materials in different variations 

graphical links 

 

Where: 1,3 - )( 3,23,2 Jf ;    2, 4 - )( 3,21 Jf ;1, 2 -  0,3 ; 

3, 4 -  0,2 ; 

Figure 2.5. Graphs of change of mass of the system as a function of the angular 

velocity of the tensioning roller eccentrik 
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Here: 1 -  0 ;  2 -  0,1 ; 3 -  0,2 ; 4 -  0,3 ; 5 -  0,4 . 
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