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In this article, an analysis of the unevenness of the loop pile fabrics, which 

are included in the pile tissue gap, was carried out. Fabric samples woven on 

the ITEMA-9500 loom were used. The organoleptic method was used as a 

method for determining the length of the rings, and the length of the rings 

was determined in laboratory conditions. Based on the analysis of the results 

of the experiment, it was found that the lengths of the hairs of the towel 

samples differed from each other, and the hair length increased from 9.5 to 10 

mm on both sides of the towel samples. In addition, according to the analysis 

of the results, it was observed that the height of the bristles was different 

from the length of the loops on the front and back of the fabric, which ranged 

from 8 mm to 11.5 mm, which caused an unevenness of the height of the 

loops by 1.75 mm. 

 

Keywords: 

elastic cords; 

home clothes; 

pile height; 

ring pile fabrics; 

special looms; 
 

 

International research journal of engineering, IT & scientific research ©  2022. 

This is an open access article under the CC BY-NC-ND license 

(https://creativecommons.org/licenses/by-nc-nd/4.0/). 
 

Corresponding author: 

Abdulaziz S. Dolimov,  

Senior teacher, Department of Technology of Textile Products, Namangan Institute of Engineering and 

Technology, Namangan, Uzbekistan. 

Email address: a.dolimov@mail.ru    
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
a  Senior teacher, Department of Technology of Textile Products, Namangan Institute of Engineering and Technology, Namangan, Uzbekistan 
b  Researcher, Department of Technology of Textile Products, Namangan Institute of Engineering and Technology, Namangan, Uzbekistan 

https://sloap.org/journals/index.php/irjeis/
https://portal.issn.org/
https://doi.org/10.21744/irjeis.v8n4.2152
https://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:a.dolimov@mail.ru
http://crossref.org/crossmark/


IRJEIS                  ISSN: 2454-2261    

 

Dolimov, A. S., & Kozakov, F. A. (2022). The analysis of the unevenness of the loop pile fabrics by height. 

International Research Journal of Engineering, IT & Scientific Research, 8(4), 132-138. 

https://doi.org/10.21744/irjeis.v8n4.2152 

133 

1   Introduction 
 

Hairy tissue also includes ringed hairy tissue. Ring hair tissue can be one-sided or double-sided hair tissue. Taking 

into account the rapid absorption of moisture, woolen fabrics are used as towels, home clothes, bathing suits, and 

other clothes. Two tanda bobbins are used for weaving ring hair weaves, one of which is for the ground tanda, and 

the other is used as the hair tanda thread. The reason is that the shrinkage of ground and wool yarns during shearing 

is very different from each other (Omonbekovna & Siddiqovich, 2022). 

 

 

2   Materials and Methods 
 

To determine the height unevenness of the ring hair in the ring hair fabrics, the test samples were taken on the 

ITEMA-9500 loom at the "Art Soft Tex" enterprise. At this enterprise, a homogeneous assortment of samples of 

woven fabrics was taken for testing. A homogeneous thread was used for the obtained tissue samples. That is, 

threads with a thickness of Nm-27/1, Zamin tanda-Nm-34/2, and pile tanda-Nm-40/2 were used. For this, 3 samples 

of 10x10 cm were cut from 2 50x90 cm towel fabrics. 2 samples were divided into 3 pieces on a homogeneous plane 

and tested. These are: 

 

1) In order to determine the density of the tissue, the sample was checked 3 times from 3 places. As a result, the 

density of the fabric sample is Pa=16 threads/cm. The density of the tissue sample is Pt=11 threads/cm. 

2) When determining the tissue shear, the type of shear used in the enterprise is taken. 

 

In the process of fabric formation in the loom, canvas weaving is used for ground thread and 1/2 serge weaving is 

used to create loops on wool (Korabayev et al., 2018). Therefore, the pile of towel is formed by using one group of 

bast yarns and two groups of tanda yarns. Tanda yarns are made up of two types of yarns: one is ground yarn and the 

other is tufted yarn. In the ground, the base together with the rope forms the base of the fabric. This base fabric holds 

the pile-forming loops and allows a stack of loops to form on the surface of the fabric (Korabayev et al., 2019; 

Ahmadjonovich et al., 2021; Ugli & Ahmadjonovich, 2020). 

 

 

3   Results and Discussions 
 

In the tissue samples we received, the loops were two-sided: front and back. During the study, the height and length 

of each hair in the tissue samples were measured from the back and sides of the fabric. 

 

 
Figure 1. Cross section of ring hair tissue sample. Tb-loop pile height 

 

Table 1 below shows the amount of pile height and length of samples from two looms (Table 1). 
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Table 1 

Table of quantities of feather height lengths 

 

№ Results The length by feather height, mm 

   8  8,5 9 9,5 10 10,5 11 11,5 

1 

 

Example 1 

 

Front side 6 43 109 223 244 69 26 0 

Back side 9 42 150 235 220 55 8 1 

2 Example 2 Front side 5 57 361 440 200 17 0 5 

Back side 7 79 356 413 203 19 3 7 

 

Diagrams were used to analyze the results of Table 1 above. 

 

 
Figure 2. Example 1 result diagram 

 

The yellow line on this chart is a graph of the front of the towel sample length versus pile height, and the green line 

is a graph of the back of the towel sample length versus pile height. This chart shows that the piles of the towel 

samples vary in length, with an increase in pile length of 9.5 to 10 mm on either side of the towel samples. Also, if 

we orient the diagram to a single vertical line, the length of the towel's bristles will be the same across the surface of 

the towel. 

 

 
Figure 3. Diagram of sample 2 results 
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Also in this diagram, the yellow line is a graph of the front of the towel sample length versus pile height, and the 

green line is a graph of the back of the towel sample length versus pile height. The results showed that the bristles of 

the towel sample were between 9 mm and 9.5 mm in length. Also, when we analyzed the results, the length of hair 

height ranged from 8 mm to 11.5 mm. The length of the loops on the front and back of the fabric is also different, 

which causes the unevenness of the loops. The production of woven towel fabric is a complex process that is woven 

only on special looms equipped with a towel weaving mechanism (Ahmadjonovich et al., 2021; Ugli & 

Ahmadjonovich, 2020; Tursunbayevich, 2021). This process allows the warp and weft threads to form at a distance 

from the actual fabric weave. The tanda yarns used for the floor are woven at high tension, while the tanda yarns 

used for the fur are woven at low tension. Due to the fact that the threads of the feather are of low tension, the length 

of the feather varies from one to another. The first reason for the unevenness of the length of the hair in terms of 

height is the unevenness of the linear density of the threads of the body and the back (Özdil et al., 2007; Jamshaid et 

al., 2021; Gong, 2015). 

Secondly, the tension of the threads also caused uneven hair. In order to theoretically and experimentally 

determine the ring lengths in tissue samples, we conducted experimental work at the "Art Soft Tex" enterprise, 

calculated ring lengths, and compared them with practical results. Calculated values are based on ring length and 

height for tissues with different surface densities in Table 2 below. 

 

Table 2 

Loop length and height for tissues with different surface densities 

 

Surface density gr/m2 300 gr/m2 350 gr/m2 400 gr/m2 500 gr/m2 

The length of the ring thread is 

mm 
5,54 mm 7,19 mm 8,84 mm 12,14 mm 

Ring height, mm 2,7 mm 3,6 mm 4,4 mm 6,07 mm 

 

Below is a diagram comparing ring height and length values. 

 

 
Figure 4. A comparative diagram of the length of the threads of the rings 

 

A chart was used to analyze the results of the above table. Here the diagram in blue is the length of the rings and in 

yellow is the height of the rings. A comparative diagram of the height of the ring and its length was obtained as a 

result of the experiment. 
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Figure 5. Comparative diagram of the height of rings 

 

The breakdown of the results from the company is shown above, where the blue chart is the ring length and the 

yellow chart is the ring height. When we analyzed the two methods, we found out that the length and height of the 

loops of fabric with a surface density of 400 gr/m2 in the table of results obtained by the calculation method were 

partially close to the length and height of our loops measured in the experiment. Regardless of what type of fabric we 

are producing, we need to study the working principle and mechanisms of the loom. Then we will know where the 

tissue changes are coming from. 

As you know, regardless of what type of loom fabric is produced, the following five operations are performed on 

it: 

 

1) transfer the thread to the body and create the tension of its plaiting; 

2) dividing the threads into two parts, raising the first part up, and lowering the second part to form a homuza; 

3) throw a string of jute on the resulting homuza; 

4) glueing the rope thread of the homuz to the edge of the fabric and forming a fabric element; 

5) pulling the fabric and providing the necessary density in it along the rope. 

 

The following mechanisms are installed in the looms to perform the above five operations; humuz-forming 

mechanisms, mechanisms for forging and weft thread throwing, batten and weft thread compacting mechanisms, 

fabric adjusters, and body adjusters. The operation of these mechanisms, and their adjustment, directly affect the 

structure, quality, number of rings, and machine and labour productivity of the fabric being produced are the main 

conditions that define them. Therefore, the mechanisms are multiplied and work is carried out on the machine tools 

incessantly (Cruz et al., 2017; Bueno et al., 1996; Cristea & Vilarem, 2006). 

In addition to the above main mechanisms, warning devices, automatic thread changers and other auxiliary 

mechanisms are also installed on looms. All the mechanisms and auxiliary structures of the weaving loom that we 

have seen service as an important factors in tissue formation. After practical observation of the operation of the 

mechanisms involved in the production of feather fabric, we offer the following suggestion: it is necessary to set the 

speed of the machine in accordance with the tension of the threads, and the operation of the tensioning devices 

should be constantly monitored. In addition, the power of the machine used for gluing the fabric must be uniform. It 

is important to adjust the tension in the weaving of the fabric, and the gula and weft cords involved in the formation 

of the homuza are also of great importance (Muzyczek, 2020; Apsari & Purnomo, 2020; Doniyor & Khabibulla, 

2021). 

We have observed in the experiment that they use a pull-down spring load on the arch cord of the loom and as the 

spring is stretched, the spring is sheared and used to stretch the load. This causes the gula's eyes on the loom to lie 

flat. Below we recommend for companies adjust the lower thread count according to the looms and the range of 

fabrics. Jacquard machines use three different elements to pull down the threads on the body: 

 

1) loads; 

2) elastic cords; 

3) springs (for different forces). 
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The force of pulling down the threads of the tanda depends on such factors as the density of the fabric on the tanda, 

the tension force, and the speed of the loom which is selected accordingly. We also recommend changing or 

replacing yarn assortments in the fabric based on the company's experience. Because the composition of the sample 

we experimented with: ground thread - Nm-34/2, fur thread - Nm40/2, yarn - Nm-27/1 were used. Theoretically, we 

found that there was a gap between the threads of the rope fastening the ring, and the rings were not well fastened to 

the base. This affects the keying processes and causes some difficulties and unevenness in hair formation. The 

properties of rope threads and the number of throws are also important in fastening, the number of rope throws is two 

in the "Art Soft Te4x" enterprise. The number of loops can be used up to at least 2, 3, 4, and 6, or the diameters of 

the loops can be changed. In this case, the linear density of the thread is changed without changing the density of the 

fabric (Chatterjee et al., 2015; Gong et al., 2018; Tyagi, 2010; Erkinov et al., 2020). 

 

 

4   Conclusion 
 

We offer to textile enterprises that if the diameter of the rope thread changes, the intervals will be smaller and the 

ring will be stronger. In addition, it is also important how and with what strength the cotton thread adheres to the 

fabric. To prevent unevenness in the formation of rings, it is necessary to choose the optimal speed and force of 

glueing the cord, that is, the movement and speed of the winding mechanism. 

 

1) Certain factors affect the properties of complex hair tissues mainly depending on the types of shearing, and 

these factors were considered practically and theoretically. 

2) Factors affecting the hairiness properties of complex hairy fabrics were studied through practical observations 

at the "Art Soft Tex" enterprise. 

3) In order to determine the height unevenness of hairiness in complex hairy fabrics, test samples were 

developed in enterprises. For this, as a sample, ring towel fabrics were woven on the ITEMA-9500 loom at 

the "Art Soft Tex" factory. 

4) In the tissue samples we received, the loops were two-sided: front and back. During the study, the height and 

length of each hair in the tissue samples were taken from the tissue and measured from the back. 

5) Analysis of the test results: it was observed that the length of the piles of the towel samples differed from each 

other, and the length of the piles increased from 9.5 to 10 mm on both sides of the towel samples. 

6) Also, when we analyzed the results, the length of hair height ranged from 8 mm to 11.5 mm. It is observed 

that the length of the loops on the front and back of the fabric is different, which causes the height of the loops 

to be uneven by 1.75 mm; 

7) When we analyzed the two methods, we found out that the length and height of the loops of fabric with a 

surface density of 400 gr/m2 in the table of results obtained by the calculation method were partially close to 

the length and height of our loops measured in the experiment. 
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