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INTRODUCTION

Currently, there is a growing demand for elastofiber mixed yarns and textile materials produced from them.
They are widely used in the production of household, special sports and medical products. It is proved that elastic
materials (fabrics and knitted fabrics) compress human muscles in clothing, reduce muscle fatigue and heart rate for
some time, have the property of temperature stabilization, and have a positive effect on the circulatory system [1,2].
These materials are also necessary for the manufacture of compression clothing for children with disabilities with
limited motor capabilities to maintain muscle tone and prevent injuries of the musculoskeletal system.

To give materials compression properties, elastic fibers - lycra-are added to their composition. Elastomeric
filaments produced on the basis of polyurethane rubbers (spandex, lycra, etc.) have become important in recent years
[1-3]. On the basis of elastomeric threads, in combination with conventional types of threads, various textile
structures are produced - secondary non-uniform twisted and twisted threads with unevenly loaded components. In
this case, the clothing acquires flexibility and becomes more stretchable, reducing crease and increasing comfort. Of
them are made of elastic fabric and knitted fabric of various kinds.

The main distinctive feature of elastic materials is high extensibility and elasticity (recoverability), both in the
transverse and longitudinal direction, due to the high mobility of the internal elements of the structure of the
polyurethane fiber. All this has led to an increase in popularity in the modern world market of high-tensile clothing
(underwear, bathing suits, fashionable and functional sportswear, compression products). Therefore, research aimed
at a detailed study of the properties of elastic materials and expanding the scope of their application is certainly
relevant.

Lycra threads are extremely thin (in the range of linear densities of 2.2-125 Tex), which allows you to add
them to fabrics without changing their structure. In this case, the appearance, strength and elasticity of the material
increases. The range of polyurethane threads is determined by their purpose. They can serve as auxiliary when
splicing (joining together) or are available as wound with other types of threads. Depending on the purpose of the
material, the percentage of elastane in its composition is determined. The effectiveness of using polyurethane fibers is
shown in increasing the many advantages of the fabric to which it is added. When stretched 8 times, the density (1.1
— 1.3 g/kub.sm) of lycra remains the same without changing the original data. Although lycra belongs to the category
of synthetics, its fibers have good breathability.

It is known from world experience that the use of high-tensile yarn in a mixture with polyester fibers (polyester
and lycra) makes it possible to produce convenient and comfortable hygienic properties, elastic and compression
products for sports and therapeutic and preventive purposes [4].
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LITERATURE SURVEY

Polyester (PE) fibers are synthetic fibers formed from polyesters. In industrial use, they are called "polyester"
and "Dacron" [9]. Lavsan-is characterized as a strong, elastic, low-creep fiber that has the following properties:
moisture absorption at 20°C at 65% relative humidity is 0.3-0.4%; preservation of strength in the wet state is 100%,
in the loop 80-90%, the thread density is 1.38-1.4 g / cm3, the modulus of elasticity is 2.5-3 GPa. The positive
properties of polyester fibers are shown in optimal mixtures: 50-67% PE fiber and 50-33% cotton, 68% polyamide
and 32% elastane [5-6], 75% cotton, 18% polyamide and 7% elastane, 75% nylon and 25% spandex, 30%
TENCEL® and 70% polyester [7]. These materials are best suited for making sports tops, t-shirts, breeches and
trousers. These fabrics are comfortable to wear, easy to care for, do not lose their original shape for a long time —
they do not shrink and do not stretch [8].

EXPERIMENTAL RESULTS

Experimental studies were conducted at the Tashkent Institute of textile and light industry in order to obtain a
fabric that meets the requirements for sports and medical and preventive products.

Elastic yarn in several additions with the same tension was wound on a cane machine of the Italian company
"FADIS". Twisting is given on a twisting machine of the company " Saurer”, VTS-08-0-S Czech Republic.

Figure 1. The scheme of the twisting and winding mechanism of the ring spinning machine: 1 - exhaust pair; 2 -
thread conductor; 3 - spindle; 4 - ring; 5 - strip; 6 — slider

Creating fabrics for compression products with high compression effect and strength requires high quality yarn.
To develop a pilot mixed fabric, 2 versions of yarn were prepared using the following components:

1 st option-95.0% polyester fiber with a linear density of 17.0 Tex x3 and 5.0% lycra 4.5 Tex x2, the number of
twists 150 kr/m;

2 nd option-92.0% polyester fiber with a linear density of 17.0 Tex x3 and 8.0% lycra 4.5 Tex X3, the number
of twists 150 kr/m;

In the 1 st option, an elastic yarn of linear density 69.6 Tex is used as a basis in three additions of yarn of
linear density 20.7 Tex x3.

In the 2 nd option, 58.0 Tex yarn was produced by adding three polyester yarns with a linear density of 17.0
Tex x3 with three threads of lycra with a linear density of 4.5 Tex.

As can be seen from table 1, the average breaking load of the first variant of the sample of elastic yarn is
1464.4 cN, for the second variant 1699.2 cN. Figure 2 shows a graph of elongation versus sample deformation.

The quality of the experimental yarn was evaluated on the basis of physical and mechanical parameters of the
yarn (table.1).
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Table 1. Indicators of physical and mechanical properties of mixed yarn

Breaking load, Relative breaking Elongation at
F (sN) load, (sN/tex) break, € (%)
85 g %
o 52 | £F - |5 | % c | %
g = - = o o - c o ) w o ) - c
= €9 | 8L o 3 58 o > | §8 o a 58
g £%| 8 5 | 28| &8 | 5|88 ¢© 2%
(=) ; £ £ c [} v 9 o [} v 9 o o v 9 ©
o 58 |s38| zZ ¢ | E5| 2 | & Es5| 2 @ | E&
Z 2 a g > a g > a g >
o o o
95 % PE
1 69,6 |1464,4 |276,2 (18,86 (84,16 |158 |18,86 |21,28 8,95 | 42,06
5% Lycra
92 % PE
2 o 58,0 [1699,2 (40,85 (2,40 29,30 |0,70 (2,40 |22,16 0,97 4,39
8% Lycra

Analysis of the test results of experimental samples showed that the breaking load of the yarn produced in the
first version is 1464.42 SN, and the relative load is 84.16 SN / Tex; the elongation is 21.28%. In the second variant,
the breaking load is 1699.2 SN, the relative breaking load is 29.30 SN / Tex, and the elongation is 22.16%.
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Figure 2. Schedule of elongation of samples of experimental blended yarn

Based on the study of physical and mechanical parameters of mixed yarn, it can be concluded that the yarn
produced by adding different fibers is generally elastic and elastic. In both versions of the yarn, the elongation
indicators increase with increasing breaking load in a linear order and practically differ little from each other.
Verification of experimental samples of elastic fabric produced from these types of yarn determined the purpose of
these yarns.

CONCLUSION AND FUTURE WORK

The 1 st and 2 nd versions of mixed yarn made of polyester and elastane fibers meet the requirements for
materials for the manufacture of compression clothing and can be used in the development of compression fabric for
sports and medical products. Moreover, the 1st version of the yarn is recommended for high-density fabrics with a
greater thickness (surface density from 300 to 400 g/m?), and the 2 nd version-for medium — density fabrics (surface
density from 200 to 300 g/m2). The development of elastofiber mixed yarns will increase the range of functional
textile materials with specified properties.
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