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 
Abstract. The article describes research studies in the 

laboratories of the departments of "Spinning Technology" and 
"Silk Technology". For this purpose were taken samples of cotton 
fiber and silk waste from the carding machine in the spinning 
process, 100% cotton fiber waste, 50% cotton fiber, 30% silk, 20% 
mulberry bark fiber, 70% cotton fiber, 15% silk, 15% mulberry 
bark fiber, non-woven fabrics were produced from 75% cotton 
fiber 10% silk 15% mulberry bark fiber blends. The single-period 
elongation deformation of the obtained non-woven fabrics was 
determined using the device "Stoyka". 

Keywords: total deformation composition, elastic, plastic 
deformations, relaxation process, middle square value, coefficient 
of variation, significant or insignificant indicators 

I. INTRODUCTION 

A number of essential tasks facing the textile industry 
today include re-equipment of enterprises, introduction of 
new technologies, ensuring the efficient use of raw materials, 
full use of secondary raw materials and fiber waste, increasing 
the range of new products, increasing exports. At the same 
time, the issue of increasing the production of non-woven 
fabrics and the range of products in the country is also very 
important. In the  world practice  research work is carried out 
aimed at the production of new techniques and technologies, 
identifying important factors that affect the technological 
processes of production of nonwovens. In this field, the 
introduction of methods of fiber separation from mulberry 
tree post in the efficient use of secondary resources, the wider 
involvement of secondary raw materials and waste, the study 
of the impact of secondary raw materials on the technological 
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performance of non-wovens, improving the quality of 
non-wovens, the impact of secondary raw materials on the 
physical properties of non-wovens is important. 

The mechanical properties of nonwoven fabrics indicate 
their response to the effects of various forces. These forces, 
on the other hand are different, they can be large or small, and 
they can act once or repeatedly. The forces can act on the 
length, width, or angle of the non-woven fabrics to a certain 
extent. As a result, bending, stretching, twisting, etc. 
deformations occur in the fabric. 

The forces acting on non-woven fabrics are not very large. 
The complete elongation caused by such force is composed of 
flexible, elastic and plastic parts. 

The complete elongation and its parts that occur when 
stretched are included in the single-cycle mechanical 
properties. All parts of the full elongation appear and develop 
at the same time as the material is subjected to force. 

The elastic part is formed with great speed and changes 
the external connections insignificantly due to the adhesion of 
the fibers in the fabric. If the fabric contains wool fibers, it 
will not wrinkle, because the elastic deformation will be more, 
if there are cotton, silk, wool fibers, it will wrinkle, because if 
the fabric contains elastic fibers, it will wrinkle, and if the 
fabric contains bast fibers, wrinkling will be a little more 
difficult, because plastic deformation will be more. 

The elastic part is formed over a period of time, and under 
its influence the bundle in the structure of the fabric change, 
resulting in new-looking bundles. 

The plastic part is associated with irreversible changes in 
the external and internal connections in the fabric and brings 
the components that make up the fabric into a different 
structure. 

After non-woven fabrics are released from the action of 
force, they undergo a process of return to their original state, 
called relaxation. The elastic elongation disappears along 
with the force received. The elastic elongation gradually 
disappears after the force is applied, and the plastic elongation 
does not disappear. The ratio of elastic, elastic and plastic 
elongation of non-woven fabrics depends on the fiber content 
and affects their shrinkage, as well as the ability of the 
garment to retain its image. 

II. METHODOLOGY 

The variation of flexible, elastic and plastic elongations of 
non-woven fabrics depending on the composition of the 
secondary raw material was studied and the test results 
obtained are given in table 1 
below. 
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Table 1 Influence of the amount of secondary raw 
material on the change of single-cycle deformation 

composition of nonwoven fabrics 
 

 

III. RESULTS AND DISCUSSION 

Analyzing the results of the study, compared with the 
performance of non-wovens obtained from 100% cotton fiber 
secondary raw material, the total deformation content of 
non-wovens from 50% cotton. 30% silk, 20% mulberry bark 
fiber decreased by 25.0%, elastic deformation content 
increased by 42,0%, elastic deformation composition did not 
change, plastic (residual) deformation content decreased by 
70.0%, 70% cotton, 15% silk, 15% mulberry bark fiber total 
deformation content decreased by 25.0%, elastic deformation 
content increased by 34.0%, elastic deformation content 
increased by 5.7%, plastic (residual) deformation content 
increased by  decreased by 54,0%, 75% cotton 10% silk 15% 
mulberry bark fiber total deformation content decreased by 
25.0%, elastic deformation content increased by 34.0%, 
elastic deformation content increased by 13.0%, plastic 
(residue ) deformation content decreased by 63.0%. 

The analysis of the results of the study of the 
determination of mechanical properties showed that the 
higher the elastic deformation content, the lower the plastic 
(residual) deformation content, while the non-woven fabrics 
use more fiber and silk waste from mulberry trees. 

For example, in option 2, 50% cotton, 30% silk, 20% 
mulberry bark fiber increases the elastic deformation content 
of the non-woven, the main reason for the decrease in the 
plastic (residual) deformation content is that when we 
determine the cyclic elongation deformation of the fibers 
proves that change. Compared to the secondary raw materials 
of cotton fiber and silk, it was found that the fiber obtained 
from mulberry bark has a higher elastic deformation and less 
plastic (residual) deformation. 

The research results showed that if we obtain non-woven 
fabrics from 100% cotton fiber secondary raw material 
composition, the elastic deformation content decreases and 
the plastic (residual) deformation content increases. In 
addition, the total deformation content of the non-woven 
fabric of option 2 50% cotton 30%, silk 20%, mulberry bark 
fiber decreased by 25.0%, while the elastic deformation 
content increased by 42.0% compared to the performance of 
non-woven from 100% cotton fiber secondary raw material. 
plastic (residual) deformation content was found to decrease 
by 70.0%. 

The results obtained for single-cycle elongation 
deformation of nonwoven fabrics were compared by criteria. 
     Indicators of elastic deformation of non-woven fabrics are 
given in table 2 below. 

 
 
 
 

 

Table 2 

 
The indicators of non-woven fabric obtained from 100% 

cotton fiber waste was compared with the indicator of 
non-woven fabric obtained from 50% cotton 30%, silk 20%, 
mulberry bark fiber. 

1. The arithmetic mean is calculated using the following 
formula: 
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2. The root mean square value is calculated using the 
following formula: 

38,0
00289,000265,0

)110(10017,0014,0)1(
22)( 











ВA

ВA
Gрас

SS

nnGG
t

 

3. The coefficient of variation is calculated using the 
following 
formula:
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The indicator of non-woven fabric made from 50% cotton, 

30% silk, 20% mulberry bark fibers was compared with the 
performance of 70% cotton 15% silk 15% mulberry bark 
fiber. 

1. The arithmetic mean is calculated as follows: 
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2. The root mean square value is calculated using the 
following formula: 
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3. The coefficient of variation is calculated using the 
following formula: 
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The indicatoe of non-woven fabric obtained from 50% 

cotton, 30% silk, 20% mulberry bark fiber was compared with 
the performance of non-woven fabric obtained from 75% 
cotton, 10% silk, 15% mulberry bark fiber. 
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1. The arithmetic mean is calculated as follows: 
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2. The root mean square value is calculated using the 
following formula: 
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3. The coefficient of variation is calculated using the 
following formula: 
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The results of the criterion analyze are presented in table 3. 
Table 3 

 

The results of the analysis show that when we compare the 
performance of non-woven fabric from 100% cotton fiber 
waste with 50% cotton 30% silk 20% mulberry bark fiber 
non-woven fabric, the average deviation is 31.10, the standard 
deviation is 0.38, the coefficient of variation is 344.5, 50% 
cotton, 30% silk, 20% mulberry bark fiber non-woven fabric 
compared with the indicator of non-woven fabric 70% cotton, 
15% silk, 15% mulberry bark fiber non-woven fabric TOS 
average of 8.4%, when we compare the mean square deviation 
of 2.0, the coefficient of variation of 440.68, the indicator of 
non-woven fabric from 50% cotton 30%, silk 20%, mulberry 
fiber and the elastic deformation of non-woven fabric from 
75% cotton, 10% silk, 15% mulberry fiber the mean was 2.1, 
the standard deviation was 0.89, and the coefficient of 
variation was 221.8. It can be seen that the elastic deformation 
of non-woven fabric obtained from 50% cotton, 30% silk, 
20% mulberry bark fibers was observed to differ sharply from 
the tabular values. 

IV. CONCLUSION 

Analysis of the obtained results showed that the indicators 
of non-woven fabric obtained from 50% cotton, 30% silk, 
20% mulberry bark fiber on the elastic deformation of 
non-woven fabrics was better than the performance of 
non-woven fabrics obtained from other raw materials. 
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