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Abstract 

In this article, the influence of the distance between the working parts of cotton ginning 

machines on the level of cleaning is studied. According to the study of the separating blade 

profiles, studies were conducted on the use of a perforated surface for the cleaning part. The 

structure, shape and cleaning process of the working parts of the cleaning machines used in the 

spinning enterprises and the experiments conducted on a smooth surface with different 

diameters of perforations are presented. 
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Introduction 

Light industry, including the textile industry, is a strategically important and rapidly developing 

branch of the national economy. One of the main tasks facing the light industry is the 

production of textile fabrics and their delivery to the finished product, the introduction of new 

techniques and technologies, and the comprehensive solution of the issues of using local raw 

materials [1,2,3]. 

Today, the spinning enterprises operating in our country use the most modern equipment made 

by the world-famous companies "Rieter" (Switzerland), "Truetzschler" (Germany), "Marzoli", 

"Savio" (Italy), "Murata", "Toyota" (Japan). and is being equipped with machines. To make 

full use of installed equipment, to produce quality products in them, to effectively use fibers 

while maintaining the natural quality indicators of fiber, to adjust the parameters of equipment 

in order to maintain waste standards, it is necessary to determine the optimal parameters in 

accordance with the characteristics of national raw materials [4]. 

The fiber cleaning process is the final and crucial step in the initial fiber processing. The main 

purpose of this process is to remove various impurities in the fiber. At the same time, in the 

process of cleaning fibers, in addition to intensive shedding of waste, additional force is applied 

to it, which contributes to the formation of defects that negatively affect their spinning 

properties [5,6]. 

Materials and methods 

It is known that fiber waste is generated as a result of cotton fiber processing in spinning 

enterprises [7]. According to the physical-mechanical properties of these wastes, the wastes of 

yarn spinning enterprises can be used as raw materials for the production of simple carding and 

hardware yarns [8,9]. 

In addition, the increased mechanical strength negatively affects the elasticity properties, 

strength and length of fibers, leading to a decrease in its properties. 
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In the research carried out by the authors [10], reduction of the number of impurities and 

foreign bodies in the raw material was achieved by about 50%, that is, 13 impurities in the 

sorting were reduced to 8 after purification. It is concluded that this leads to the improvement 

of quality yarn spinning process. 

From the conclusions of the conducted researchIt has been stated that the cleaning and combing 

machines produced by the company "Truetzschler" are more effective than the machines 

recommended by other companies [11]. 

According to the conducted practical studies and results, it was determined that it is advisable 

not to exceed 10-12 percent of the amount of carding nut and tarandi in the mixture when 

spinning yarn with a linear density of 29 tex in a simple carding system. Because it was 

observed that the quality of the spun yarn deteriorates when the total amount of carding oreshka 

and tarandi in the mixture exceeds 10-12 percent [12]. 

A theoretical study of changes in pressure, density and velocities in cotton fiber flow after 

passing through each hole was performed. The following assumptions were made to model this 

process. 

1. We assume that the cotton mass is stationary and the movement of the fiber flow is 

stationary. Then the flow efficiency is constant in the zone where the perforated surface is 

located, and 0
Q

 
is equal to and foreign impurities released from the stream do not affect the 

performance. 

2. The fiber flow behavior is assumed to be one-dimensional between the holes of the 

perforated surface. 

3. We take the perforated surface in the form of an inclined plane in contact with the fiber. 

The holes in them are located at the same distance from each other in the cleaning zone. 

4. An array of holes in an arbitrary perforated surface is in mutual contact with the fiber 

flow (the medium), and the penetration of the perforated surface into the medium is determined 

according to Hertz's law, or empirically. The velocity, pressure, and density (parameters) of 

the flow between each perforated surface row of holes and the cross-sectional area, respectively

i , i  
and is we define with . ( )nli ..=

 n – the number of rows of perforated surface holes. 

We determine the pressure parameters between the first and second row of holes. 

Assume the initial parameters of the fiber flow (outside the surface area). ,0  
,0  

,0h
 
and 0S

 
let 

it be The thickness of the fiber stream before contact with the hole array 0h
 
be , then is the fiber 

flow performance Lhv
0000

Q = is equal to , where L the length of the coated surface of 

the sawtooth drum. 

The zone of interaction of the flow layer with the perforated surface 1111 DCBA
 
and the flow 

parameters were determined in this zone. We placed the coordinate head at point 0 (Fig. 1). 
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a) b) 

Figure 1. The location of the perforated surface in the cleaning zone (a) and the scheme 

for calculating the thickness of the layer between the drum covered with sawtooth gear 

(b) 

 

Figure 2 shows fiber flow rate as a function of (a) fiber layer density (b) in the layer between 

the perforated surface and the drum covered with sawtooth packing. s  pressure coefficient 

with respect to the variable J  of two and initial pressure 0р  
graphs of changes in different values 

of Calculations were performed at the following values of the parameters: 3

0 кг/м 15=р ,

м014.0h0 = , м011.0h0 = , 3.021 == ff , 5.0= , м5.1L = , м02.0s0 = . Selected coefficient

J  and pressure 0р  
error in values

22

1

21 100
)100(

pJ =
−

=



 according to the formula did 

not exceed 12%. 
-1Па 0.001=J  

 

  
a)    b) 

-1Па 0.002=J  
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a)   b) 

Figure 2. Fiber layer speed ( )м/с (a) and density ( )3кг/м (b) damping coefficient J  of 

two and initial pressure 0 Graphs of distribution in the cleaning zone at different 

values of (Pa): 1–in this case 50 = ; 2-in this 520 = ; 3-in this 540 = ; 4-in this 560 =  

 

Figure 3 shows the coefficient of variation of the efficiency coefficient J and pressure 0  
distribution graphs in the cleaning zone at different values of 

-1Па 0.001=J    
-1Па 0.002=J  

 

 
Figure 3. Cleaning efficiency coefficient (in percent) damping coefficient J  of two and 

initial pressure 0 Graphs of distribution in the cleaning zone at different values of (Pa): 

1–in this 50 = ; 2-in this 520 = ; 3-in this 540 = ; 4-in this 560 = . 

 

From the analysis of the graphs, an increase in the initial pressure resulted in an increase in the 

fiber flow rate and, as a result, a thinning of the fiber layer. Such a law is the inverse of the 

fiber's slackness (the modulus of elasticity 1/JK = ) coefficient J was also observed when it 

increased (Fig. 2). 

Conclusions 

From the analysis of the graphs, it was observed that an increase in the initial pressure leads to 

an increase in the fiber flow rate and, as a result, a thinning of the fiber layer. It was found that 

the thinner the fiber layer, the higher the cleaning efficiency. Such regularity was also observed 

when the damping coefficient of the fiber increased (Fig. 3). 
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In conclusion, it can be said that at different values of damping coefficient and pressure, the 

efficiency coefficient also increases when the coefficient and initial pressure increase in the 

cleaning zone. During the removal of fibers from the surface of the cleaning drum, the laws of 

speed, density and pressure distribution were studied. 
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