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Introduction 

The optimal number of working bodies for pile 

and saw drum cleaners are 6-14 and more, and its 

further increase does not increase the cleaning 

efficiency. At the same time, the number of drums in 

the pile drum cleaner, which is the first cleaner in the 

technological process, does not exceed 6 when 

cleaning low-grade raw cotton. It should also be taken 

into account that the harvesting of seed cotton by 

machine harvesting leads to an increase in the number 

of contaminants in it. The degree of contamination of 

raw materials collected in machine harvesting is from 

8% to 30%, and higher mostly picked with a cotton 

swab. This underscores the need to improve the 

technique and technology of ginning cotton before the 

ginning process. 

In the currently available technologies, after 

ginning, the seed cotton is cleaned from small 

impurities and then from large impurities. Pile drum 

cleaners are used for cleaning small contaminants, and 

sawdust drum cleaners are used for large 

contaminants. Considering that mechanical cleaning 

can damage the fibre and seeds, great attention is paid 

to the selection of the optimal number of seed cotton 

and fibre cleaning (the number of cleaning refers to 

the number of saw drums involved in cleaning the 

seed cotton). 

This can be understood as follows. Experts have 

obtained graphs of the dependence of fibre classes 

(varieties) on the number of cleaning drums when 

changing the appearance of fibre by hand and 

machine-picked cotton. The fibre class (type) 

increases significantly when the number of cleaning 

drums increases from 1 to 6; As it increases from 6 to 

12, the cleaning intensity decreases. Further increase 

in the number of drums does not lead to an 

improvement in fibre quality Table 3.12. However, as 

the number of cleaning drums increases, the quality of 

the fibre deteriorates as a result of the negative impact 

of the mechanical processing of the fibre. If the 

number of cleaning drums is not increased too much 

when processing for machine-picked cotton, the 

deterioration of the appearance of the fibre will not be 

noticeable. As the number of cleaning drums 

increases, the appearance of the fibre deteriorates the 

micronaire performance. It is necessary to minimize 

the mechanical impact on the process by maximizing 

the cleaning of the technological process of processing 

of seed cotton with the working bodies, as well as the 

rational placement of cleaners and reducing the 

number of transport devices. 

Experiments were conducted to study the impact 

of fibre on quality indicators as a result of increasing 

the number of drums for cleaning raw cotton in the 

coordinated technological process of the enterprise. 

http://s-o-i.org/1.1/tas
http://dx.doi.org/10.15863/TAS
http://t-science.org/
http://s-o-i.org/1.1/TAS-10-102-87
https://dx.doi.org/10.15863/TAS.2021.10.102.87


Impact Factor: 

ISRA (India)        = 6.317 

ISI (Dubai, UAE) = 1.582 

GIF (Australia)    = 0.564 

JIF                        = 1.500 

SIS (USA)         = 0.912  

РИНЦ (Russia) = 3.939  

ESJI (KZ)          = 9.035 

SJIF (Morocco) = 7.184 

ICV (Poland)  = 6.630 

PIF (India)  = 1.940 

IBI (India)  = 4.260 

OAJI (USA)        = 0.350 

 

 

Philadelphia, USA  802 

 

 

The test used And-35, a variety of raw cotton, its 

initial quality indicators: industrial-grade III, class 2, 

moisture 12.5%, impurity 11.9%, maturity 0.7%, the 

degree of mechanical damage to the seed 1.5%. 

 

Table 1. The following table shows the interaction between fibre qualities as a result of the increase in the 

number of cleaning drums. 

 

Selection 

industry 

Types 

Mechanical 

of seeds % 
damage 

Short fibre content 

% 

Staple weight length of Mass of defective 

and dirty 

mixtures,% fibre, mm 

Types 4 8 12 4 8 12 4 8 12 4 8 12 

С-6524 II/2 1.9 1.9 2.1 7.7 7.7 7.9 32.4 32.2 32.2 2.3 2.3 2.4 

Аnd-35 III/2 3.7 3.8 3.9 9.5 9.0 9.8 31.3 31.2 31.1 3.9 3.9 3.9 

Аnd-35 IV/2 5.1 5.1 5.6 12. 12.5 12.2 30.4 30.1 30.0 8.5 8.6 8.7 

 

Mechanical damage to the seed%, short fibre 

content %, fibre staple length mm in mm, mass 

fraction of defective and dirty mixtures%, when the 

number of cleaning drums is 6-8-12 in different 

selection varieties of raw cotton, with a working 

capacity of 5 tons/hour, the following are shown in the 

graphs. (Figure 1.1) 

The selected raw cotton in each selection and 

industrial variety was carried out 3 times on 

experimental equipment, samples of raw cotton 

cleaned in the technological process were taken and 

laboratory analysis was carried out. 

 

 
Figure 1. Mechanical damage to the seed, the amount of short fibre, the staple weight length of the fibre in 

mm, the mass fractions of defects and contaminants are given. 

 

The results of the analysis show that the effect of 

cleaning frequency on cleaning performance at 

different work efficiencies is shown in the graph, 

when the number of drums for cleaning raw cotton 

increases from 4 to 12 at 5 t/h, mechanical damage to 

seeds from 3.70% to 3.96%; short fibre size, 9.51% to 
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9.82%; staple weight length of fibre from 31.35 mm 

to 31.15 mm; the mass of defective and contaminated 

compounds increased from 3.90% to 3.99%. 

Subsequent experimental work used S-6524, II-nav.2-

class. 2-grade raw cotton, its initial quality indicators: 

moisture 10.5%, contamination 9.6%, mechanical 

damage to the seed 1.90, from 1.98%; short fibre, from 

7.70% to 7.93%; staple weight length of fibre from 

32.40 mm to 32.20 mm; the mass of defective and 

contaminated compounds increased from 2.30% to 

2.47%. 

And-35, IV-nav.2-class cotton raw material 

variety was used, its initial quality indicators: 

moisture 14.5%, contamination 15.5% mechanical 

damage of seeds from 5.10,% to 5.63%; short fibre, 

from 12.50% to 12.72%; staple weight length of fibre 

from 30.45 mm to 30.05 mm; the mass of defective 

and contaminated compounds increased from 8.50% 

to 8.76%. When analyzing the results obtained, we can 

see a decrease in quality indicators as a result of the 

mechanical processing of raw cotton and its fibre 

products in the coordinated technological process of 

the ginnery. It is obvious that in the cleaning of low-

grade and high-pollution cotton is the maintenance of 

quality and the introduction of its technology. 

 

 
Figure 2. Schematic diagram of a cotton cleaning machine. 

1 wheel, 2 device base, 3 collecting tape, 4 rollers, 5 mesh surface, 6 pile drum, 7-pile supplier, 8-pile receiving 

hopper, 9-ply drum, 10-ply grate, 11-ply drum, 12-pound cotton pipe, 13-ply drum, 14-ply drum, 15-ply ribbed grid. 

 

Flow 1-XP (RX-1), EN 177 saw sections, UXK 

cotton ginning units. The EN 177 saw section is the 

main part of the 1XP ginnery and 1RX regenerators, 

and the high-impurity cotton raw material is fully 

processed by this technological process. 

 To clean the normal cleaning sections of cotton, 

the 3UXK unit with parallel-mounted cotton cleaning 

units is combined, the interchangeable UXK has 6 

sections, 6 pile connections and 1 XK cleaner located 

in the last block. 

The research and testing were carried out based 

on the "Coordinated Technology of Cotton Processing 

(PDQI-2016)", which has been used in the ginning 

industry of the Republic of Uzbekistan since 2016. 

 

Table 2. Structural quality indicators of cotton fibre obtained from production according to the sequence 

scheme of the technological process 

 

Sequence diagram of 

the technological 

process 

Composite quality indicators of cotton fibre obtained from production 

Breeding and industrial-grade S-6524 II / 2 

Starting 

pollution, % 

Total defects, 

% 

Minor 

pollution 

Ulyuk 

% 

Broken 

seeds, % 

Fibrous 

bark, % 

Spun fibre, 

% 

SS-15A 2SB-10 UXK 

DPZ-180 
9,60 4,42 1,14 0,93 0,69 1,01 0,07 
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MKO  new  SS-15A 

2SB-10 UXK  DPZ-180 
4,50 2,85 0,96 0,91 0,65 0,98 0,05 

 

The technological process of the ginning 

industry was carried out according to the sequence 

scheme, selection and industrial varieties S-6524 II/2 

according to the guidelines for determining the quality 

of cotton fibre from production and determined based 

on the following tables and graphs Table 3.13. 

Selection variety S-6524, industrial-grade second 

grade, initial contamination rate of second-grade 

cotton raw material -9.6%; humidity level-10.5%. 

Before washing, the cleaning efficiency was 4.5% 

when the cleaning process was performed on the 

newly introduced device, i.e. the cleaning efficiency 

was 53.1%. (Figure 1.4). After the cleaning process of 

S-6524 II/2 industrial grade cotton, the amount of fine 

defects is cleaned from 4.42% to 2.85%, the total 

amount of fine impurities is from 1.14% to 0.96%, the 

amount of fibrous fibre is from 0.93% to 0.91%, the 

amount of broken seeds is from 0.69% to 0.65%, The 

decrease in fibre seed husk from 1.01% to 0.98%, the 

amount of spun fibre from 0.07% to 0.05%, the 

increase in the quality of fibre products was 

determined based on the analysis. 

 

Table 3. Structural quality indicators of cotton fibre obtained from production according to the sequence 

scheme of the technological process 

 

Sequence diagram of 

the technological 

process 

Composite quality indicators of cotton fibre obtained from production 

Breeding and industrial-grade And-35 III/2 

Starting 

pollution, % 

Total defects, 

% 

Minor 

pollution 

Ulyuk 

% 

Broken 

seeds, % 

Fibrous 

bark, % 

Spun fibre, 

% 

SS-15A 2SB-10 UXK 

DPZ-180 
11,90 5,19 1,19 1,16 0,83 1,28 0,12 

MKO  new  SS-15A 

2SB-10 UXK  DPZ-180 
5,40 3,46 1,05 0,98 0,76 1,06 0,09 

 

Selection variety And-35, industrial-grade third 

grade, initial contamination rate of second-grade 

cotton raw material 11.9%; humidity level 13.5%; 

Before cleaning, the cleaning efficiency in the newly 

introduced device was 5.4%, ie the cleaning efficiency 

was 54.6%. The results of the comparative study show 

that after the cleaning process of And-35 III / 2 

industrial grade cotton, the number of fine defects is 

5.19% to 3.46%, the amount of fine impurities is 

1.19% to 1.05%, the amount of fibrous fibre is 1.16% 

to 0.98%, the amount of broken seeds is 0.83. from 

0.76 per cent, fibrous seed husk from 1.28 per cent to 

1.06 per cent, and the amount of spun fibre from 0.12 

per cent to 0.09 per cent, which led to an increase in 

the quality of fibre products. 

 

Table 4. Structural quality indicators of cotton fibre obtained from production according to the sequence 

scheme of the technological process 

 

Sequence diagram of 

the technological 

process 

Composite quality indicators of cotton fibre obtained from production 

Breeding and industrial-grade And-35 IV / 2 

Starting 

pollution, % 

Total defects, 

% 

Minor 

pollution 

Ulyuk 

% 

Broken 

seeds, % 

Fibrous 

bark, % 

Spun fibre, 

% 

SS-15A 2SB-10 UXK 

DPZ-180 
15,50 8,63 2,45 1,87 1,36 2,14 0,23 

MKO  new  SS-15A 

2SB-10 UXK  DPZ-180 
6,80 4,94 1,67 1,63 1,21 1,90 0,16 
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Selection variety And-35, industrial-grade fourth 

grade, the second-grade cotton raw material has an 

initial contamination rate of 15.5% and a moisture 

content of 13.5%. Before cleaning, the cleaning 

efficiency of the newly introduced device was 6.8%, 

ie the cleaning efficiency was 56.1%. The results of 

the comparative research test show that after the 

cleaning process of And-35 IV / 2 industrial grade 

cotton, the amount of fine defects is 8.63% to 4.94%, 

the amount of fine impurities is 2.45% to 1.67%, the 

amount of fibre is 1.87% to 1.63%, the amount of 

broken seeds is 1.36. Based on the analysis, it was 

found that the quality indicators improved due to a 

decrease of 1.21 per cent. 

 

Table 5. The new device shows the effect of the distances between the saw drum and the ribbed grids on the 

cleaning efficiency and quality level of the cotton. 

 

Selection and 

industrial 

variety 

Cotton 

pollution 

level,% 

The distance 

between the 

saw and the 

rib mm 

device 

Work 

efficiency, t/s 

Device cleaning 

efficiency, % 

The amount 

of raw cotton 

in the waste, 

% 

The amount of 

raw cotton in 

the waste, 

relative to the 

total amount  

of  ginned 

cotton, % 

Mechanical 

damage to seeds, 

% 

S-6524 II/2 

8.3 12-14 3.0 48 4.4 0.1 1.98 

9.6 14-16 3.0 53.1 4.5 0.3 1.99 

9.4 16-18 3.0 55.3 4.7 0.2 1.97 

And-35 III/2 

11.5 12-14 2.8 51.3 4.8 0.4 3.81 

11.9 14-16 2.8 54.6 4.9 0.5 3.85 

11.7 16-18 2.8 55.5 4.9 0.6 3.86 

Анд-35 IV/2 

14.7 12-14 2.5 51.0 5.3 0.5  

14.7 14-16 2.5 56.1 5.6 0.6 5.15 

15.5 16-18 2.5 55.7 5.5 0.5 5.19 

 

The results of a comparative study obtained 

during the technological treatment of raw and 

unpolluted cotton from the Garam area are given 

above. The device, which was introduced into 

production in a new design, allows to carry out pre-

ginning cleaning of cotton, the use of new technology 

in ginning plants, the loss of raw materials while 

maintaining the quality of cotton products within the 

norm, reducing fuel and electricity consumption and 

ensuring a high level of revenue from the sale of fibre 

at the end of production. In summary, after cleaning 

processes of industrial varieties S-6524 II / 2, And-35 

III / 2, And-35 IV / 2, it was found that the cleaning 

efficiency from small, large and general defects is 

high. 

Based on a small sample of cotton fibre, the 

traditional methods of testing using a tool were 

identified, in which a test sample was obtained by 

repeatedly averaging and reducing the number of 

samples selected from different locations after fibre 

cleaning machines. These methods are used in the 

assessment of the quality of cotton fibre, in the work 

of breeders, cotton gins and textile enterprises in the 

quality control of products in the technological 

process. [3] The following table shows the methods 

for determining the fibre quality of fibre products 

obtained from production in the laboratory system 

HVI 900 SA of Namangan regional laboratory by 

length, toughness, elongation at break, micronaire, 

colour and contamination. 

 

Table 6. Republican Center for Certification of Cotton Fiber "Sifat", Namangan regional laboratory Results 

of production of fibre products in the laboratory system HVI 900 SA 

 

Selection and 

industrial 

grade 

High 

average 

length 

(UHML) 

mm, inch 

Micronaire 

Indicator 

(Mic),% 

Specific 

tensile 

strength 

Strength 

(Str), 

cN/tex 

Light 

reflection 

coefficient 

Reflectance 

(Rd),% 

Yellowness 

Rate 

Yellowness + 

b), 

Trash 

code 

(T),% 

Short 

fibre 

index 

(SFI), 

mm 

Long 

same 

Index 

(Unf), % 

And-35 III/2 (28.7)1.13 5.2 37.8 66.5 8.0 13 9.8 82.8 

And-35 III/2 (28.9)1.14 5.1 36.9 66.3 8.2 19 12.2 81.6 

And-35 III/2 (28.1)1.11 5.2 39.1 67.7 7.9 11 8.1 83.6 

And-35 III/2 (28.8)1.14 5.2 35.9 66.1 8.6 18 9.8 83.5 

And-35 III/2 (29.8)1.17 4.9 39.7 66.6 7.7 14 7.0 83.4 

And-35 III/2 (28.0)1.10 5.0 35.4 67.6 7.8 15 13.3 81.0 
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S6524 II/2 (29.8)1.17 5.1 43.1 67.4 8.3 13 7.9 84.0 

S6524 II/2 (29.601.16 4.9 41.1 69.9 7.4 13 8.9 83.5 

S6524 II/2 (29.3)1.15 4.9 39.2 68.7 7.6 10 10.8 83.3 

S6524 II/2 (29.8)1.17 4.9 41.2 70.7 7.3 15 13.3 81.0 

S6524 II (29.3)1.15 5.0 39.3 67.5 7.6 9 10.2 83.1 

 

Conclusions 

Studies have shown that during the movement of 

raw materials along the mesh surface, a contact force 

is formed between the organic particles in the cotton 

and the mesh surface, under the influence of which a 

flash occurs, resulting in reduced productivity and a 

negative impact on cotton quality. Proper organization 

and introduction of equipment in the technological 

process will reduce the level of damage to raw cotton, 

which will significantly increase the economic 

efficiency of the enterprise. In addition, uniformity in 

Unf-length indicates a decrease in short fibres in the 

free fibre content, an increase in specific tensile 

strength, and an increase in Elg-length elongation. 
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